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REFERENCE:

SR-710 TUNNEL TECHNICAL STUDY, LOS ANGELES COUNTY, CALIFORNIA, DATED APRIL, 2010.

CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007), EXCEPT AS NOTED IN APPENDIX A.1 OF THE FINAL GEOTECHNICAL SUMMARY REPORT,

GEQTECHNICAL ENGINEER

DATE

MAHE SWARAN
RAVEENDRA

POST MILES  |SHEET] TOTAL

DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
3/18/10

o._GE 2743
CEMENTATION CONSISTENCY OF COHESIVE SOILs W Ty oo 063011
Description Criteria o Unconfined Pocket Torvane The State of California or its officers or agents
Description Compressive Penetrometer " t (tsf) Field Approximation shall not be responsible for the accuracy or
Weak Crumbles or breaks with handling or Strength (tsf) | Measurement (tsf) easuremen S completeness of electronic copies of this plan sheet,
€a little finger pressure, 3 ; CH2M HILL
Easily penetrated several inches 6 HUTTON CENTRE DRIVE, SUITE 700
. . Ver’y Sof+t < 0.25 < 0.25 < 0.12 by fist SANTA ANA, CA 92707 ’
Moderate Crumbles or breaks with considerable y Tis :
finger pressure. Easil netrated several inch
. Soft 0.25 to 0.50 0.25 o 0.50 0.12 to 0.25 L penetrated several inenes
Strong Will not crumble or break with finger by thumb
pressure. Penetrated several inches by
Medium Stiff 0.50 t0 1.0 0.50 t0 1.0 0.25 to 0.50 thumb with moderate effort
. Readily indented by thumb but
Stiff 1 to2 1 to2 0.50 to 1.0 penetrated only with great effort
Very Stiff 2 to 4 2 to 4 1.0 to 2.0 Readily indented by thumbnail
Indented by thumbnail with
BOREHQLE IDENTIFICATION
'}'%‘Z Description
A Auger Boring PLASTICITY OF FINE-GRAINED SOILS
R Rotary drilled boring Description Criteria
P Rotary percussion boring (air) Nonplastic A 1/8-inch thread cannot be rolled at any water content.
R Rotary drilled diamond core Low The thread can barely be rolled and the lump cannot be formed when drier than the
plastic limit,
HD Hand driven (1-inch soil tube)
HA Hand Auger The thread is easy to roll and not much time is required to reach the plastic limit.
D Dynamic Cone Penetration Boring Medium The thread cannot be rerolled after reaching the plastic limit. The lump crumbles
. n drier than t lastic limit.
CPT | Cone Penetration Test (ASTM D 5778-95) when drier than the plastic imi
0 Other [+ takes considerable time rolling and kneading to reach the plastic Iimit. The thread
High can be rerolled several times after reaching the plastic limit. The lump can be formed
Note: Size in inches. without crumbling when drier than the plastic limit.
<
5 § 8 s s
= = + = 0
9 g § 3| Hole 1.D. 5
S| Hole I.D. S| Hole 1.D. | Hole 1.D Top Hole El. 3 A E
Top Hole El. @ Top Hole El. . Top Hole El. o 3
Casing driven —  N<* % Description of material . 2 NC Pressure measured .
Size of Sampler Eo p ?&Z}Vﬁg[’g |1bz . -30 [23% ] %Lcl)_%%ewofer No count recorded _/2 GWS . . Elev along sleeve frjcm;ion Pressure measured =
(inches) ;_ CD@@=—Field & Lab Tests jsing 28 Ib hane. Uil ofs, . Elev. . Pushed a || Date meosured e s oy on tip element
SPT N-Value Sl GWS Elev. drop or as noted) . b4 Date measured Driving rate in 10 (2.33 in2 area)
o P T o seconds per 12" 37 pressure measured
(per ASTM 1586-99), < Date measured "”:.. Descrl.pﬂon of (usi pSf | 17 on tip element.
P = push sample, Material change Pulled Pipe —.=7 materials using a >taniey 3
o . . R MB 156 percussion ESY
or as noted : ---I_Eshmo’red material change 60 LA hommer and @ 2.2" 2 w
. (S) Sample . 60 S
Soil/Rock boundary 508 7 FoKen cone, or as noted) a3 . X 1 . ; ) 2
- Refusal A= (517 TOK€ 113] 1s0s2 6 4 2 0 10 20 30 i
Boring Date Boring Date 100 280 Friction Rotio (%) Tip Bearing (MPo) .
Terminated at Elev . Boring Date Boring Date e
Hammer Energy Ratio (ER;) = % Terminated at Elev 5
ROTARY BORING HAND BORING DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST (CPT) SOUNDING w
<t
[}
——————————————————— o
ENGINEERING SERVICES GEOTECHNICAL SERVICES PREPARED FOR THE | pyisi0N OF ENGINEERING SERVICES [— < b
STATE OF STRUCTURE DESIGN N/A SOIL LEGEND 3
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REFERENCE:

CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007), EXCEPT AS NOTED

SR-710 TUNNEL TECHNICAL STUDY, LOS ANGELES COUNTY, CALIFORNIA, DATED APRIL, 2010.

IN APPENDIX A.1

GROUP SYMBOLS AND NARWNES

FIELD ARND LABORATORY TESTING

OF THE FINAL GEOTECHNICAL SUMMARY REPORT,

POST MILES _ [SHEET] TOTAL

DIST| COUNTY | ROUTE TOTAL PROJECT |  No |SHEETS
7 LA 710 N/A
3/18/10

Graphic/Symbol Group Names Graphic/Symbol Group Names @ Consolidation (ASTM D 2435) GEOTECHNICAL ENGINEER DaTE
MAHE SWARAN
Wel |- v Lean CLAY o _RAVEENDRA |
oW ell-graded GRAVEL Lean CLAY with SAND Cerchar Abrasivity Index (LE 2143
Well-graded GRAVEL with SAND Lean CLAY with GRAVEL PLANS APPROVAL DATE
CL SANDY lean CLAY . The State of Californig or its officers or qgents
Poorly graded GRAVEL SANDY lean CLAY with GRAVEL @ Collopse Potentiol (ASTM D 5333) Shal I nat be responsible for the accuracy or
GP . GRAVELLY lean CLAY completeness of electronic copies of this plan sheet.
Poorly graded GRAVEL with SAND GRAVELLY lean CLAY with SAND Compaction Curve (CTM 216) CrHaM HILL
. T © HUTTON CENTRE DRIVE, SUITE 700
Well-graded GRAVEL with SILT SILTY CLAY Corrosivity Testing SANTA ANA, CA 92707
GW-GM SILTY CLAY with SAND @ (CTM 643, CTM 4 CTM 417)
Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL 643, 2z, )
. CL-ML | SANDY SILTY CLAY @ Compressive Strength and Elastic
tellgrgged GRAVEL with CLAY SANDY SILTY CLAY with GRAVEL Moduli of Rock Core (ASTM D 7012)
OW-CC | ey 1 graded GRAVEL with CLAY and SAND GRAVELLY SILTY CLAY Consolidated Undrained
(or SILTY CLAY and SAND) GRAVELLY SILTY CLAY with SAND Triaxial (ASTM D 4767)
sp_gy | FOOT!Y groded GRAVEL with SILT T itn SAND Direct Shear (ASTM D 3080) APPARENT DENSITY OF COHESIONLESS SOILS
Poorly graded GRAVEL with SILT and SAND o g]AINBYwiS‘r]rETGRAVEL Exoonsion Ingex (A5TH b 4825) Description SPT N, (Blows / 12 inches)
Fggrs' LY OCERY ?RAVE" with CLAY SANDY SILT with GRAVEL € Very 1005 0 - 2
6P-GC | Boorly graded GRAVEL CLAY ond GRAVELLY SILT @ Elastic Moduli of Rock Core in ery loose
SAND {or SILTY CLAY ond SAND) GRAVELLY SILT with SAND Uniaxial Compression (ASTM D 3148) Loose 5 - 10
TY GRAV ORGANIC lean CLAY . :
oM SILTY GRAVEL ORGANIC leon CLAY with SAND Moisture Content (ASTM D 2216) Medium Dense 11 - 30
SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL
- oL SANDY ORGANIC lean CLAY Organic Content-% (ASTM D 2974) Dense 31 - 50
(> e | CLAYEY GRAVEL SANDY ORGANIC lean CLAY with GRAVEL Jery D S oo
. GRAVELLY ORGANIC lean CLAY @ ‘e ery Dense
5 CLAYEY GRAVEL with SAND GRAVELLY ORGANIC lean CLAY with SAND Permeobility (CTM 220)
g SILTY, CLAYEY GRAVEL ORGANIC SILT . i i i
P02 Ge-om . ORGANIC SILT with SAND @ Particle Size Analysis {ASTM D 422) MOISTURE
N9 SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL Plasticity Index (AASHTO T 90)
o e o SANDY ORGANIC SILT Liquid Limit (AASHTO T 89) Description Criteria
. oy | Mell-groded SAND SANDY ORGANIC SILT with GRAVEL
PRI . GRAVELLY ORGANIC SILT : i
o Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Point Load Index (ASTM D 5731) Dry ﬁgﬁigce of moisture, dusty, dry to the
e - Poorly graded SAND Egi g::ﬂ i SAND Pressure Meter
- wi . . .
X Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL Moist Damp but no visible woter
- CH SANDY fat CLAY Pocket Penetrometer
: Well-graded SAND with SILT SANDY fat CLAY with GRAVEL Wet Visible free water, usually soil is
s SW-SM . GRAVELLY fat CLAY Petrographic Thin Section Analysis below water table
el Well—groded SAND with SILT and GRAVEL GRAVELLY fat CLAY with SAND
ARV feli<groged SAND with CLAY Elastic SILT @ R-value (CTM 301)
o[ swesc | on SILTY CLAY)  iin LAY ond GRAVEL Elastic SILT with SAND - PERCENT OR FROPORTION OF SOILS
- or SILTY CLAY and GRAVEL ic wi . . —
2 ( L) MH SANDY elastic SILT @ Slake Durability (ASTM D 4644} Description Criteria
cp_gy | POOT1Y graded SAND with SILT SANDY elastic SILT with GRAVEL borTicles are present buf estinoted fo
- . GRAVELLY elastic SILT @ Sond Equivalent (CTM 217) IC u !
Poorly graded SAND with SILT and GRAVEL GRAVELLY elastic SILT with SAND q Trace be less than 5% “EJ
Poorly graded SAND with CLAY = ORGANIC fat CLAY (S6) specific Gravity (AASHTO T 100) Few 5 to 10% 0
SP=SC | o br adag 5AND with CLAY ong ORCANIC fof CLAY with SAND : ) "
oRAVEL 6P SILTY CLAY and CRAVED) on | ORCANIC fot CLAY with GRAVEL (SU) shrinkage Limit (ASTM D 427) Little 15 o 25% 5
. SILTY SAND SANDY ORGANIC faot CLAY with GRAVEL ( | some 30 to 45% )
M . GRAVELLY ORGANIC fat CLAY @ Swell Potential (ASTM D 4546 - i
SILTY SAND with GRAVEL GRAVELLY ORGANIC fat CLAY with SAND Mostly 50 to 100% é
CLAYEY SAND ORGANIC elastic SILT @ Pocket Torvane
sC ORGANIC elastic SILT with SAND . S
CLAYEY SAND with GRAVEL ORGANIC elostic SILT with GRAVEL @ ?:g%’;f[')”g%g‘)’mpress'o” Soil PARTICLE SIZE
OH SANDY ORGANIC elastic SILT Description Size
SC-su SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL Unconfined Compression-Rock 5
- . GRAVELLY ORGANIC elastic SILT (ASTM D 2938) oulder > 12" w
1L~ SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND J dates Undrained Cobble 3 10 12" 5
REZEN nconsoliaarte naraine ®
o v = ORGANIC SOIL @ Triaxial (ASTM r 3/4" to 3" f
il pp | pEaT /{f ORGANIC SOIL with SAND riaxial ¢ D 2850) Gravel Coarse . i
o ) ORGANIC SOIL with GRAVEL (OW) unit Weignt (ASTM D 4767) Fine No. 4 to 3/4 &
P OL/OH | SANDY ORGANIC SOIL Coarse No. 10 to No. 4 5
@l COBBLES s SANDY ORGANIC SOIL with GRAVEL ~ 2 v
OC COBBLES and BOULDERS fjj GRAVELLY ORGANIC SOIL @ Vane Shear (AASHTO T 223) Sand Medium No. 40 to No. 10 g
80 BOULDERS e GRAVELLY ORGANIC SOIL with SAND Fine No. 200 to No. 40 g
PREPARED FOR THE BRIDGE No. i
ENGINEERING SERVICES GEOTECHNICAL SERVICES STATE OF DIVISIONsg;chl.lr%IgEEEI;iéI;?G:ERVICES N/A s o I L L E G E N D 2
prerarep 8y | KATHLEEN REYES CALIF o RNIA oSTWIES ~
creckeo av [ DAN JANKLY DEPARTMENT OF TRANSPORTATION DESIGN BRANCH N/A LOG OF TEST BORINGS 2 OF 2
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REFERENCE:

SR-710 TUNNEL TECHNICAL STUDY, LOS ANGELES COUNTY, CALIFORNIA, DATED APRIL, 2010.

CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007), EXCEPT AS NOTED IN APPENDIX A.1 OF THE FINAL GEOTECHNICAL SUMMARY REPORT,

POST MILES  |SHEET] TOTAL
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RGD)

RELATIVE STRENGTH OF INTACT ROCK

BEEDDING SPACING

3/18/10

GEQTECHNICAL ENGINEER

DATE

ols Term Uniaxial Compressive Strength (PSI) Description Thickness / Spacing MALESHARAN
< = GE 2743
T |9 . 0. 2
818 Extremely Strong > 30,000 Massive Greater than 10 ft PLANS APPROVAL DATE xp. 06:30°11
Hole 1.D The State of California or its officers or agents
o - H shall not be responsible for the
Top Hole El. | M very Strong 14,500 - 30,000 Very thickly bedded 3 to 10 ft coapletonces of eloctronic opies of This pIan Gheety
Y Length of the recovered core pieces (inches)
REC = gofcl Tonath of core Ton (isches) X 100% Strong 7,000 - 14,500 Thickly bedded 1 to 3 ft %HSMT’:[%'NLCENTRE DRIVE, SUITE 700
9 Begin drilled interval <> SANTA ANA, CA 92707
REC=100% | Medium Strong 3,500 - 7,000 Moderately bedded 3-5/8" to 1 ft
. . RQD=507% |
End drilled interval =
Begin drilled inferval —= Weak 700 - 3,500 Thinly bedded 1-1/4" to 3-5/8" LEGEND OF ROCK MATERIALS
> Length of intact core pieces = 4" B ==
= - x 100% ; ; RQD=807% | . " " IGNEOUS ROCK
ROD Total length of core run (inches) g"d.dr(;”.ff Interval_ — Very Weak 150 - 700 Very thinly bedded 3/8" to 1-1/4 &
cqin drilled inferval  gee-ggy [ 5 SEDIMENTARY ROCK
K ROD=0% | = Extremely Weak < 150 minate ss than 3/8"
End drilled interval 5= Y Laminated Le an 3/8 ME TAMORPHIC ROCK
Boring Date
EY FauLT couse
ROCK HARDNESS WEATHERING DESCRIPTORS FOR INTACT ROCK
Description Criteria Diognostic features
Extremely Hard Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with Chemical Weathering-Discoloration Mechanical Weathering- Texture and Solutioning
repeated heavy hammer blows. L. and/or oxidation Gljom boundary condi- o
; " - - - Description tions (disaggregation) General Characteristics
Very Hard Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated primarily for granitics
heavy hammer blows. Body of Rock 2:2?;2;2 and some coarse-grained Texture Solutioning
Hard Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy sediments
pressure). Heavy hammer blows required to break specimen. Fresh No discoloration, not No discoloration No separation, intact No change No solutioning Hammer rings when crystalline
: - - - - ; oxidized. or oxidation. (tight). ’ ) rocks are struck.
Moderately Hard Specimen can be scratched with pocket knife or sharp pick with light or moderate
oderately HAard | pressure. Core breaks with moderate hammer pressure. Discoloration or oxida-
: " : . : : ion is limi - Minor to complete Minor leaching . .
Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate . tion is limited to sur ! ¢ . . Hammer rings when crystalline
Moderately SOft | o~ neavy pressure. Breaks with light hammer blow or heavy manual pressure. alelogf':elged face of, or short dis- discoloration or Nofv'i"?;e. ?ﬁ;))orohon, Preserved. | of some solu- rocks are struck. Body of
- - - - - - tance from, fractures; oxidation of most inTac 1gntJ. ble minerals rock not weakened.
Soft Specimen can be grooved or qougeq eosnlx by a pockgf kn[fe or sharp pick with light some feldspar crystals surfaces. may be noted.
pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure. are dull.
v Soft Specimen can be readily indented, grooved or gouged with fingernail, or carved with a ] ) )
ery >0 pocket knife. Breaks with light manual pressure. Discoloration for 0><|fc|0-
tion extends from frac- . .
Moderately tures usually through- élgfg?sccfoﬂgiezugioces Partial separation of Generally soluble min Hammer does not ring when
T . ) ot erals may be rock is struck. Body of rock
Weathered out; Fe-Mg minerals are oxidized boundaries visible, preserved. mostly leached is slightly weakened
FRACTURE DENSITY “rusty,” feldspar : y : antly :
. crystals are "cloudy."
Description Observed Fracture Density N
Discoloration or oxi- Dull sound when struck with §
Unfractured No fractures. dation throughout; all Texture hammer, usually can be broken @
fgldspors ond Fe-Mg All fracture surfaces | Partial separation, rock olfe(ed by Leaching of with moderate fo. heavy manual "
i [ntensely minerals are altered are discolored or is friable; in semiarid chemical soluble min- pressure or by light hammer m
Very slightly fractured Lengths greater than 3 feet. to clay to some extent; N SN T disintegra- blow without reference to =
Weathered . . oxidized, surfaces conditions granitics are . erals may be 5
or chemical alteration frioble ’ disaggregated ’ruon‘(hy- complete plones of weakness such as 2
Sliahtly fractured Lengths from 1 to 3 feet with few lengths less than 1 foot or produces in-situ dis- ’ ’ drafion, ’ incipient or hairline frac- W
ightly fracture greater than 3 feet. aggregation, see grain argillation). tures, or veinlets. Rock is =
boundary conditians. significantly weakened.
Moderately fractured Lengths mostly in 4" to 1 foot range with most lengths about 8" Discolared or oxidized
throughout, but resis- Resembles a soil, partial
Intensely fractured Lengths average from 1 to 4" with scattered fragmented tant minerals such as Complete separation or complete remnant rock gggigfor?:(]rg%g:?sbsyugr?nc?s.
y intervals with lengths less than 4" Decomposed quartz may be unaltered; of grain boundaries structure may be preserved, uartz may be present as o
all feldspars and Fe-Mg (disaggregated). leaching of soluble 9s‘fringers\{l' or "[::Iikes " 2
. . . o
Very intensely fractured Mostly chips and fragments with a few scattered short core lengths. minerals are completely minerals usually complefe. ~
altered to clay. f
Combination descriptors (such as "Very intensely to intensely fractured') are used where equal Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over e
distribution of both fracture density characteristics is present over g significant interval or significant intervals or where characteristics present are "in between" the diagnostic feature. Hawever, combination descriptors should not be used where =
exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for "
descriptors may be combined. "intensely weathered to decomposed."” g
. -
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7 LA 710

3/18/10
GEOTECHNICAL ENGINEER DATE

PLANS APPROVAL DATE

The State of California or its officers or agents
shall not be responsible for the accuracy or

MAHE SWARAN
RAVEENDRA

CH2M _HILL
© HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

DEREK HIGA
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FOST MILES _ |SHEET| TOTAL
) _ Aee A R R DIST) COUNTY ROUTE TOTAL PROJECT | No |SHEETS
= e A By RN
Pl _q\/ m#’%’\, i, 18, \ N | 7] e 710
g ] N Hy Ao
; | 3/18/10

GEQTECHNICAL ENGINEER DATE

MAHE SWARAN
RAVEENDRA

0. GE 2743
xp. 06-30-11

PLANS APPROVAL DATE

JT._,_, =

= i B

The State of California or its officers or agents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

CH2M _HILL
© HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

BRIDGE NO.
DEREK HIGA DRAWN BY: | KATHLEEN REYES PREPQRED FgR THE
DESIGN OVERSIGHT ENGINEER FIELD INVESTIGATION BY: TATE OF MAHE SWARAN RAVEENDRA

SR-710 TUNNEL TECHNICAL STUDY

CALIFORNIA PROJECT ENGINEER PGST WILES

=> $TIME
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BENCHMARK:

NGS Benchmark used. Pt MF 36F: N1847799.06, E6512460.75, Elevation 407.29
MF36F: A 3" Brass disk stamped "Metropolitan Water Deistrict of Southern California MF 36F 1989,
set in the top of the bridge curb at the northwest corner of the Hellman Avenue overcrossing of

NOTES:

1) This LOTB sheet (Boring Record) was prepared in accordance with the Caltrans Soil and Rock
Logging, Classification and Presentation Manual (June 2007) except as noted in Appendix A.1 of
the Final Geotechnical Summary Report SR-710 Tunnel Technical Study Los Angeles County,
California dated (April, 2010).

Dist| COUNTY ROUTE

POST MILES
TOTAL PROJECT

TOTAL
SHEETS

7 LA 710

Gody 4. (asZ8e

3/18/09

PROFESEAONAL GEOLOGIST

DATE

J. CASTLE

north curb face. NGS PID EW9453.

the Long Beach Freeway §]-710). 68’ west of the center of the south bound lanes of the freeway, No. __PG 8162
25’ north of the centerline of Hellman Avenue, 13" east of the west end of the bridge, 1’ north of the 2) HO&PQ core samplers were used to obtain soil and rock samples. PLANS APPROVAL DATE Exp. 12-31-10
. . . . ° . . . THE STATE OF CALIFORNIA OR 7S OFFICERS
3) Boring is inclined at 60°from Horizontal, bedding and structural measurements are relative OR AGENTS SHALL NOT BE RESPONSIBLE FOR

to core axis, depth is down hole distance.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on North American Vertical Datum 1988.
P+ 0153: N1845410.50, E6509860.21
P+ 0617: N1858044.30, E6491094.23

Units are in U.S survey feet.

4) Plan view shown on Boring Location Plan sheet 1 of 2.

THE ACCURACY OR COMPLETENESS OF ELECTRONIC
COPIES OF THIS PLAN SHEET.

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION, DISTRICT-7
100 S. MAIN STREET, LOS ANGELES, CA 90012

EARTH MECHANICS, INC.
17660 NEWHOPE STREET, SUITE E
FOUNTAIN VALLEY, CA 92708

N 1854817.64 R-09-Z1B2
E 6488834.09 6"
0 e EL. 498.9 ASPHALT 6" thick.,
E — — Road Base; 12" thick; silfy angular gravel, ] i
. REC=6T7% —_— |Poorly graded SAND (SP); yellow to brown; moist; trace coarse to fine GRAVEL; fine SAND.
4 REC=6T77% | = @ SEDIMENTARY ROCK (SANDTONE); fine-grained; thickly bedded fo massive; yellow to brown;
10_— 7777777777 REC=73% 'g 777777 intensely weathered; very soffl: I(IPo_orIy grodcTed EAND-%P; light brown, moist, about 5% coorse”srorr!qr 130—_ ————————— REC=98/":E ——————— TVFe0 lined bedding joint. T
— and fine angular GRAVEL, max. '," dia.) [PUENTE FORMATION]. REC=92%| \M' foults inclined 75°. sand fillin
] REC=42% [FE= Subangular GRAVEL, max. 2" dia.; fine SAND, decomposed siltstone fragment. 1 AL e inor faults incline , 8a iling. | ‘
§ a——= Soft, yellowish brown to gray, subangular GRAVEL, max. 1.5" dia.; coarse to fine SAND, decomposed i REC=1007 éO’;eS °f1§§r¥1f‘?f,*d Gnﬁ\ moderately hard sandstone, 2" to 2 thick
1 REC=4% = siltstone fragments. 1404 -~ ROD=23% [~ -----------° erween 125 71al.¢ P
20 - I 1 == Tt - —90% [
g REC=40% [ “Laminations of shale, gray, decomposed. ] REC=907%
] 1= § . § ] REC=1007 @@ SEDIMENTARY ROCK: (SANDSTONE with SILTSTONE), fine-grained fo
_ REC=70% | H SEDIMENTARY ROCK: (SANDSTONE), fine grained, laminated, gray, decomposed, very soft, frace of 1504 - ooooo- RQD=48% | (M0OW medium-grained thinly bedded to massive, yellowish brown to dark gray, .. ...
304 = - SILTSTONE laminations. . J REC=95% [] moderately weathered to fresh, intensely to slightly fractured,
] REC=75% [E5 “Mottled yellowish brown, strong brown, and gray, trace of shale fragments max. 1" dia. ] m sandstone 857%.
] 1= . . ] REC=77% ~-Becomes light gray, hard, fresh zone 1.5  thick. .o .
REC=73% [EH “Very soft, highly oxidized. T — @ Becomes brown”to yellowish brown oxidation 1 .75" thick on each side of
40_' ,,,,,,,,,, — I 160'_ """"" ROD:1O./' =N ""—\joim‘, inclination 25°, ~ T oottmmmtmmtntnsnonnosssossesee e
] REC=42% [ —\Bedding inclination 66°. ] REC=98% | Becomes moderately soft, slightly fractured, bedding inclination 25°.
] — ] Bedding inclination 65°.
4 H— . . . . J REC=1007 : SILTSTONE bed, gray to dark yellowish brown, slightly weathered
—799 — - REL=1004 _
] REC=72% |5 Fine-grained SANDSTONE, varies from yellowish brown to sfrong brown. 1704 RQD=T7% moderately soff, bedding inciingtion 80°- 88%. ----1------o--..- L
—~ 504 = e e . g REC=1007 —~“-Becomes medium to fine-grained, light gray, moderately hard, slightly
b 1 REC=82% [EH “~Trace of shale and sandstone fragments to 1.5" dia. + J RAD=90% | fractured.
— —_— = [ = o | N . . . .
E — = R Ny ——~Concretion, fine SANDSTONE, light gray to yellowish brown, slightl|
E REC=92% [T ——SANDSTONE with trace SILTSTONE, laminated, gray to light gray, decomposed, very sofft, < - REC=1007 @m@@ wegfhered,’hord, strong reécﬂgon 190 l-)IICL. L?Jminoﬂons incl’inedg75o>:
o 60 e = Bossnble bgdgAZEE'TCI'PGTPn 90" lined 0° = 1804--------- RAD=707% | == "= SILTSTONE Iaminations, gray, slightly weathered, soft, bedding = --------
R = ecompose minations, incline e e o - =100% i i incli i
a8 g REC=53% [ ~SANDSTONE, fune—gro?ned, yellowish brown to gray, decomposed, trace of SHALE fragments o g FR%[C)——l(;(/) — GQ?OEE%T;Z% %L‘odnew pn?ﬁllarl‘.u?frlonwcslmed 757 To 807, soft sediment
o A E— up_ to /" dia.. . o 'EW — Becomes gray, slightly weather'ed to fresh.
T REC=88Y [F= —Thin bedding inclined 63°. a ] REC=;3/~ — Siltstone7sandstone lamination, 4" fhick.
E REL=6S4 | . . . . Ao ROD=38% |l - o .
=1 =T SILTSTONE and SANDSTONE, laminated to thinly bedded, fine-grained, dark gray, z 190 =207 | SRR o
3 70- = __ SILTSTONE and SANDSTONE, : : : = REC=1001 g“ ——Bedding inclined 60°.
=R —— Intensely weathered, moderately hard. z . REC=100% = “Bedding inclination 90°, joint inclination 25°.
| REC=97% [ “Joint inclination 60°, organic material; grass, wood. 200_' 777777777 RQD=53% |FHH = —/ SEDIMENTARY ROCK: (SANDSTONE), fine-grained to medium-grained, moderately .
B e i REC=97% \ bedded, gray, fresh, hard, strong redction to HCL, concretion.
8 REC=78% [ RD=17% Bedding '%O?I(fﬁed 75°, joint inclined 80°
g =78% [ R =01z i incli i incli .
1 = . 1 REC=87% | EH SEDIMENTARY ROCK L ONE/CLAYSTONE), fine-grained, laminated siltstone,
] REC=1004 4 —Grass and wood pieces. . . L. 1 ROD=67% thinly fo thickly bedded, dark gray to very dark gray, fresh, soft,
90' — @@@ Very dark gray to black, moist, medium plasticity. 210q--------- REC=92% wio*dhersoiﬁlsxogreo%}‘)g/red, bedding inclined 75°- 90°, sandstone 50% interbedded -
1 = Wood fragment. 1 R ;43'; Siltstone rip-up fragments.
. = — Medium dense, yellowish brown, moist, about 81% coarse to fine SAND, about 19% nonplastic fines. _ RSE-WC; Joint inclinga Eo‘f 9 _ _ _ _ .
. H— —Joint inclined 80° i = SEDIMENTARY ROCK (SANDSTONE with SILTSTONE), fine grained to medium-grained,
i REC=100% =] : . 2204 RPU=234 laminated to thinly bedded, gray to light gray, frésh, soft to moderately_ .
1004 - << -oceee- = Moderately weathered, oxidized zone. O il i ROU= 237 hard, sllgh‘rlg to moderately fractyred, 907 _of Sandstone, trace of hard Zzone,
i _ozy [ —Becomes SILTSTONE laminations, bedding inclination 90°. REC=877 bedding and bedding, plane parting inclined . e ° °
1 REC=95% | H SILTSTONE laminations inclined 85° ] RQD=2% Becomes coarse-grdined zone, grdded bedding, joints’inclined 10° to 50°.
1 REC=80Y% H—] —Joint inclinations 30°, slight HCL reaction along joint plane. 1 RLC;U)D_ (S;'r[j*dse*don,fed'g{%”f;g%’}ie'”fo"??,?efiora;ned zone.
“0: — ~\Becomes reddish yellow. 230 RQD=487% || Joints inclined 30° to 35°, rough surfaces. = ~Trttrtctoiioiieoienees
77777777 LI— ctt s STttt oTTrTTrrTT it r T mmnnnnnn Tt - —_ o —1 . . . . [} . .
1 REC=85% [ T-SILTSTONE/SHALE laminations, light gray, inclination 80°- 90°. ] REL=1004 = igf:‘noé%r;%#é?;n:gué?\clslgggoggs, weak HCL reaction, slightly rough
] 1= SEDIMENTARY ROCK: (SILTSTONE and SANDSTONE), fine-grained, laminated to thickly bedded, dark ] - LHard cemented zone, calcite cement, healed calcite, joints inclined 35°.
J REC=72% | = yellowish brown and very dark gray, slightly weathered, soft to very soft, beddin and beddin 1 . . PO o Rt h
120d -t ROD=23Z | ... .. plane parting inclined "70° to g90°y.’ 9 ’ T g ,,,,,,,,,,,, g 240 ﬁé'ipi*?ﬂgli'ﬁemd'”zogé?”s inclined 707, coarse to medium-grained zone.
E REC=100%4 =] _—~_-Joint inclined 15°, polished surface, 0.1" aperture, filled with clay.
4 ROD=52% | @@}*\%@@ Faults inclined 8,‘P- 90°, por‘holly’heoled, 173" dléplocemem‘s.
1 REC=10041—H
1 RQD=100%4=— SEDIMENTARY ROCK: (SANDSTONE with SILTSTONE and CLAYSTONE), fine-grained to medium-grained,
1302 e thinly bedded to massive, dark gray, mow‘enselgo wegthered, soft to moderately soft, intensety-to -
T slightly fractured, bedding inclined 70° to 90°, 80% sandstone. See Sheet 2 PROFILE
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BENCHMARK:

NGS Benchmark used. P+ MF 36F: N1847799.06, E6512460.75, Elevation 407.29
MF36F: A 3" Brass disk stamped "Metropolitan Water Deistrict of Southern California MF 36F 1989, California dated (April, 2010).

set in the top of the bridge curb at the northwest corner of the Hellman Avenue overcrossing of

the Long Beach Freeway (1-710). 68' west of the center of the south bound lanes of the freeway,

25’ north of the centerline of Hellman Avenue, 13" east of the west end of the bridge, 1’ north of the 2) HO&PQ core samplers were used to obtain soil and rock samples.

north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on North American Vertical Datum 1988.
P+ 0153: N1845410.50, E6509860.21
P+ 0617: N1858044.30, E6491094.23

Units are in U.S survey feet.

See Sheet 1
FOR CONTINUATION

NOTES:
1) This LOTB sheet (Boring Record) was prepared in accordance with the Caltrans Soil and Rock

Logging, Classification and Presentation Manual (June 2007) except as noted in Appendix A.4 of
the Final Geotechnical Summary Report SR-710 Tunnel Technical Study Los Angeles County,

3) Boring is inclined at 60°from Horizontal, bedding and structural measurements are relative
to core axis, depth is down hole distance.

4) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-21B2

Becomes coarse-grained, trace fine gravel,
SEDIMENTARY ROCK (SILTSTONE, SANDSTONE, CLAYSTONE); 65% siltstone,
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COPIES OF THIS PLAN SHEET.
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STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION, DISTRICT-7
100 S. MAIN STREET, LOS ANGELES, CA 90012

EARTH MECHANICS, INC.

17660 NEWHOPE STREET, SUITE E
FOUNTAIN VALLEY, CA 92708

REC=73%| 5% claystone, 30% sandstone, fine grained to medium-grained, laminated
DAO = ROD=487% Jfo very thin’bedded Siltstone with Claystone, thin to moderdtely bedded .. ...............oooooooooiiii.
J - of] ionﬂsfgne;lgrho+>/l +3 ver¥ dorl|< g{oy End glogkd%rjown, fdrebshddljnoderlofely soft
i =tg° ONEG o hgrd, sli y intensely fracture edding and bedding plane
i RQD 58./‘ —\porﬂng’mcﬁned 60°- 80°. ’ 9 9
i E%B%é—g‘— = Joint inclination 25°.
250 - REC=10 —\Joint inclination 25°, bedding plane parting, =~ = T TTTTTTortosnosssscsisscnciosrcicconoscoosisses
] RPRZER —“Soft sediment deformation.
] =40
b B "EBO
2604 REE=1 8 —Joint inClination 370,
- =04 n “Bedding inclined 65° to 75°.
1 QD=717
1 REC=1007 —Incipient joints, rough, joint inclined 30°, moderately fractured, HCL reaction.
] b Becomes bedding inclined 70° to 90°.
270 - - RQD=27% . e o ettt sossoossosssosossoooocssoosos
— J REC=73% —Fault inclingtion 307, 0.1" displacement.
& . ROD=28%] Bedding inclined 75°.
- ] REC=97°/: “Claystone rip-up fragments /4" to 1" size, smooth, fault inclined 0-20° with slickensides, 0.1" displacement.
E 2804 RoD=2z7 | EH. ... .. Clay filling j.oin‘r', inc.linofion UD 10 180,
) 1 REC=92% “Siltstone laminations inclined 75°.
e ] ROD=53% @@m Siltstone rip-up fragments, 1" size.
s ] REC=95% “Soft sediment deformation, wavy bedding inclined 75°.
Z 2904 ROD=5T% [ oo
o 1 REC=5T% “Fractured zone; 6" thick in black to very dark gray Siltstone and Claystone.
= 1 RQD=72%| Minor fault inclined 20°, slickensides parallel to core axis.
- 1 REC=100%] —\Troce of coal and pyrite crystals.
] = R 5 . .
300 RQD=54% || @L@ Bedding inclined 707, abt{ndanf bedding pl.cme p?rﬂng. o
. REC=92Y% “Becomes gray, hard, calcite cement 6" thick, minor fault inclined 0° to 30°.
1 RQD=40% | Trace of coal fragments.
i 1 “Bedding plane parting inclination 60° to 70°.
310 4---eeeemmeeeeeeees RODS0% |- ---vv- T o r i i i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiss
- ~ “No recovery.
3201 T\Troce of pyrite crystals, black lamination of cool. T
| — No recovery.
’ 04_6\3'_09 No recovery.
Boring terminated
at 326 ft inclined depth
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BENCHMARK:

NGS Benchmark used. P+ MF 36F: N1847799.06, E6512460.75, Elevation 407.29

MF36F: A 3" Brass disk stamped "Metropolitan Water Deistrict of Southern California MF 36F 1989,
set in the top of the bridge curb at the northwest corner of the Hellman Avenue overcrossing of
the Long Beach Freeway (I-710). 68" west of the center of the south bound lanes of the freeway,

25" north of the centerline of Hellman Avenue, 13’ east of the west end of the bridge, 1’ north of the

north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on North American Vertical Datum 1988.
Pt 0153: N1845410.50, E6509860.21
P+ 0617: N1858044.30, £E6491094.23

Units are in U.S survey feet.

NOTES:

1) This LOTB sheet (Boring Record) was prepared in accordance with the Caltrans Soil and Rock
Logging, Classification and Presentation Manual (June 2007) except as noted in Appendix A.1 of
the Final Geotechnical Summary Report SR-710 Tunnel Technical Study Los Angeles County,
California dated (April, 2010).
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2) California ring, standard penetration test, and HQ&PQ core samplers were used to obtain
soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs falling a

THE STATE OF CALIFORNIA OR 7S OFFICERS
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PG 8
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distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count 10 equivalent standard penetration test
sampler blow count, for granular and cohesive soil, multiply by 0.67.

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION, DISTRICT-7
100 S. MAIN STREET, LOS ANGELES, CA 90012

5) All bedding and other structural angles are measured from horizontal.

EARTH MECHANICS, INC.

17660 NEWHOPE STREET, SUITE E
FOUNTAIN VALLEY, CA 92708

6) Plan view shown on Boring Location Plan sheet 1 of 2.

2B0 - -+ b
BCALY Poorly graded SAND with SILT ond GRAVEL (SP-SM).
3507 N igs5504.07 | R-08=ZABY oo A R SEDIMENTARY ROCK (SILTSTONE and SANDSTONE), fine-grained, laminated o Thinly bedded,
E 6492810.43 bo/Arg dark grayish brown to brownish gray, infensely weo‘rhered, soft, friable, minor
EL. 343.2'| |8 oxidafion, slightly micaceous. [PUENTE FORMATION]
"~ \ASPHALT, 2.4" thick. i _ i i i REcB4h @/SED[MENTARY ROCK (MUDSTONE and SANDSTONE interbeds), fine grained, moderately bedded,
340 111 SILTY SAND (SM); medium dense, yellowish brown, moist, fine fo medium grained: -—----------------- 260 ROD=577 medium gray, slightly weathered, soft, slightly fractured, dipping 10°- 20°.
L i T \Slightly moist, very fine SAND, slightly micaceous [ALLUVIUM]. REC=29% “At EL. 257.2°, cross bedding 0° - 20°.
i C T . S— - - . R SN T RQD=19% At EL. 254°.2', Siltstone beds dipping 20° to horizontal.
BIZ.Y ean ; medium STi grayish brown, moist, medium plasficity, very thin horizonta _iAne — L s . . o_ oro
330 e bed at tip, SILTY SAND in shoe, nonmarine gésfropo’d shells. ’ rrrrrrrrrrrrr 250 - ggg:—ég() At EL. 251'2,’ Siltstone beds and laminations dipping 57~ 25 R R TR
——At EL. 328°, becomes grayish brown, moist, interbedded with Poorly graded SAND, horizontal SN —At EL. 248.2., hard cemented sandstone zone, reacts to HCL .2' thick).
13111 5
bedding, trace GRAVEL to 0.5" dig, medium plasticity. E%[C)%]s‘%(/)_ ﬁp L'Ip %ﬁ?ﬁ;zm’eﬂysgl%ﬁeGgwgrfclgzggne laminarions, dipping 10°= 207,
= o | - 3 °
G MMIUWIEA™ Poory graded SAND with SILT (SP-SM); medium dense, dork grayish brown, moist, about 95% . SEDIMENTARY ROCK (SANDSTONE), fine grained, thickly bedded to massive, gray, slightly
~ 320l coarse To medium SAND, about 5% nonplastic fines, micaceous, locally oxidized, large wood:------- —~ 240 REC=1007 weathered to fresh, very soft to moderately hard, slightly fractured, gigmz joints; stight
b GWS El kvaine Bl —\¢hunk, (Typical river bank deposits). . L b RQD=1007 rough to smooth surfacé, bedding dip 5°- 16°. .
= 1 $¥ gl Dense, gray, about 98% medium to fine SAND, about 2% nonplastic fines, subangular - H At EL. 240.2" becomes altered lithic arkose sandstone; Quartz=26%, Plagioclase=26%, o
= 313.3 WA i granitic sources. = REC=T71% K—sEor=235’/. Plutonic volcanjc fragments, dolomjte cement=1%, incipient joints dipping 40°.
S 510 7-/1/09 Uﬂ(ﬁ/é Fat CLAY (CH); stiff, very dark gray, moist, medium to high plastic, micaceous. S 30 RGD=39% 1 @M@ 21 Et. 33??, Tuiifone 'Gcm'lnG_I'O”S,_ d'D;f - 10 309 960
= I T 77 = T * . .2', light gray Calcite veins, dipping =900 e
g ROT.A] Poorly graded SAND with SILT (SP-SM); very dense, dark gray, moist, about 1% fine GRAVEL, fine N REC=100% At EL. 231.6', calcite-cemented zone, 1’ thick, light gray, very hard.
w B SAND,1gr§gmg down fo medium SAND, subrounded to subangular DIORITE and GABBROIC GRAVEL w RQD=70% | At EL. 229.8’, incipient random joints, thin Calcite-cemented zone.
il max. ia. H S ~ . . o
Y oood e “r @@@,,,,L,At,E,L,-,3O,3,-2,’,,b,eco,mes, dense, fine GRAVEL, faintly bedded in horizontal laminations and beds | “ 1 AT EL. 228,27, lignt gray cross-bedding dipping 50°. e
300+ Up 16 3" thicK. 220 REC=100Y At EL. 225', mudstone laminations off-set by minor vertical fault.
LSA.I.L.A/ Fat CLAY with SAND (CHJ); hard, very dark gray, moist, about 20% SAND, medium fo high plasticity RQD=45% At EL. 221.5', mudstone laminations dipping 10°- 15°.
é ilnes, about 12LO‘/. spglckskof soft carbonaté nodules, predominantly quartz and feldspar, At EL. 216.6°, joint dipping 45°.
A O] race miica, trace black organics. H — . 7 T, . . o
2904 - : vm\%orly gfcuqied SAND with SILT (SP-SM]; very dense, gray, moist, about 117% rounded codrse GRAVEL, 2104 ------- 5 At EL. 211.2 mudstone laminafions displaced by fault dipping 85
: max. 1.5" dia.; about 63% coarse to fine SAND, 6% nonplastic fines, moderately graded, granitic REC=87% | SEDIMENTARY ROCK (MUDSTONE and SANDSTONE), fine-grained, laminated mudstone and thick
VARG source, faint horizontal bedding. RQD=38% || bedded sandstone interbedded, fresh, very soft 10 hgrd; slightly to moderately fractured,
: m Becomes coarse SAND, moderately graded bedding, channel deposits. \gr']govrvi:ﬁgdis%ﬁf?ndgmg and bedding plane joints dip 5° to 25%, most fractures tight
Exira: Bl 2 .
ORGANIC SILT (OL); hard, black to olive, moist, about 297% coarse to fine GRAVEL, about 647 , . . .
0 R 12)] R coarse to fin(e S)A’ND, about 7% nonpllos1"ic fline’s, H2S odor. e TR T T e 200 - At EL. 207.2°, mudstone lamingtions dip 207, - ----orrrrrrmrrrr e
LI giEa ~\SILT (ML); hard, olive, H2S odor, slight micaceous.
i SILTY SAND (SM); dense, gray, moist, coarse SAND, moderately angular, graded.
e See Sheet 2
7 e
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BENCHMARK:

NGS Benchmark used. P+ MF 36F: N1847799.06, E6512460.75, Elevation 407.29

MF36F: A 3" Brass disk stamped "Metropolitan Water Deistrict of Southern California MF 36F 1989,
set in the top of the bridge curb at the northwest corner of the Hellman Avenue overcrossing of
the Long Beach Freeway (I-710). 68' west of the center of the south bound lanes of the freeway,

NOTES:

1) This LOTB sheet (Boring Record) was prepared in accordance with the Caltrans Soil and Rock
Logging, Classification and Presentation Manual (June 2007) except as noted in Appendix A.1 of
the Final Geotechnical Summary Report SR-710 Tunnel Technical Study Los Angeles County,

California dated (April, 2010).

25" north of the centerline of Hellman Avenue, 13" east of the west end of the bridge, 1’ north of the

north curb face. NGS

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

PID EW9453.

2) California ring, standard penetration test, and HQ&PQ core samplers were used to obtain

soil and rock samples.,

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs falling a
distance of 30" was used to advance the drive samplers.

Vertical control based on North American Vertical Datum 1988.

P+ 0153: N1845410.50,
P+ 0617: N1858044.30,

£6509860.21
£6491094.23

Units are in U.S survey feet.

See Sheet 1
FOR CONTINUATION

5) All bedding and other structural angles are measured from horizontal.

4) To convert from California ring sampler blow count to equivalent standard penetration test
sampler blow count, for granular and cohesive soil, multiply by 0.67.

PRBFESEAONAL GEOLOGIST DATE
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STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION, DISTRICT-7
100 S. MAIN STREET, LOS ANGELES, CA 90012

EARTH MECHANICS, INC.
17660 NEWHOPE STREET, SUITE E
FOUNTAIN VALLEY, CA 92708

6) Plan view shown on Boring Location Plan sheet 1 of 2.

210 g e R PR 130 - i rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
R-09-Z1B3 E \At EL. 127.8", lineations on joint surface with light clay filling, smooth, aperture 1 mm.
) L ) REC=79% E At EL. 126.2', joints dipping 30° - 40°, smooth surface, 1 mm aperture.
—-At EL. 203.2°, minor faults displace laminations, dip 90°- 40°. rRoD=797 | =5 At EL. 121.6". lominoti dioping 20°- 25°
— . . aminations dippin - .
200 - REC=91Z | At EL. 199.5', soft sediment deformation, mudstone. ~~ = T TTTiiToiitiiitos 120 g g ’ ppPIng :
RQD=22% At. EL 197.2', mudstone laminations dip 20°- 25°, bedding plane parting. REC=1007 @%‘@
At EL. 195.2°, becomes deformed siltstone. RQD=1007 R
5 . - . \At EL. 112', light gray zone, Calcite-cemented beds, dipping 30°.
100 4. . REC=82% |1 SEDIMENTARY ROCK: (SILTSTONE and CLAYSTONE Inferbeds); lomingfed, Thinly beddeg, ... .. o 4o REC21007 Siitstone froomont 3% sive. ! ! s QPRI
ROD=59% light gray, slightly wedthered, soft to moderately hard, laminations dip 5°-10°. REC 21004 EH W00 agment o sjze. o
—Af EII'_]. 186.5, ts_rzclcio Z<_)ne1r sfmollfpleces of hard rock in clayey sand ma¥rix, RQD=100% E At EL. 108.6", bedding dipping 20°. .. o . . i5ping 90°
REC=92% no_shears, probg ancient_fracture zone.  __ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ 1= At EL. 107.23', light gray zone, cross beds dipping 30°, incipient joint dipping .
ROD=33% At EL. 1'82'.'2, hard cemented zone,¢6 szh'c% inferbedded. mudstone “and sandstone. = \At EL. 103’, light gray cross bedding dipping 40°, light gray, hard calcite-cemented zone, 6" thick.
: At EL. 181.2 1 hard cemented zone, 0‘9 thick Se‘Ve.rGl JOIn"fS h'OI’IZOn'fCH 1’9 200 dip, . 100 4---------RF —annod — - - - - At EL. 102 Si?fsfone fragments CG?Cife-cemenfed beddin ?é) di in ‘]50 ,,,,,,,,,,,,,,,,,
180 q--rrreeeeees —\smooth to slightly. rough surfaces, tight, no filling, laminatigns dip 15°-20°. REC=100 . ; g ! lre- 9 pPINg :
= AT EF- 1924, bedding plane porting, severql joints dipping, 45%; 60 o . ROD=847 | At EL. 98.2/, SILTSTONE/CLAYSTONE laminations. . . . . L o
REC=100%4 = At . 173.4", 'becomés coarse san dtone 33%; claysto 33%, siltstohe 33%, fine At 5L, .2', rip-up fragments, graded bedding, incipient joings dipping 40°.
= RAD=E3% | m@@@ gravel, 2" thick. — ﬂ EE ,9t>3ecofmes_rmgd5&rope, f%md‘r |CI|gh‘|" gray yeins, dipping 30°.
«“ = SEDIMENTARY ROCK (SANDSTONE), fine-grained, Thickly bedded, gray, fresh, slightly b ODENTO - 90, TAINT _>ondstone beds dipping 59 - i . .
L e | e weathered, soft to moderately hard, slightly fractured, primarily bedding plané — 90 g REC=1007 " SEDIMENTARY ROCK: (SANDSTONE and MUDSTONE), fine-grained, laminated to thickly bedded,
z RECogoy parting dipping 15°. z ROD=72% | _\groy, fresh, slightly to moderately fractured, bedding plane parting, dipping 15 - 20°.
= =094 Performed Pressure Meter test. = P . .
= RON=897 | - - - LAt . 87. tort | tions rm burrows.
= RQD=897% SEDIMENTARY ROCK: (MUDSTONE and SANDSTONE), fl.ne-?romed, laminated to moderately E VAt Et 3522 ?i'§h$ g.?gy ﬂ[j“r'gorigneg,wﬁomreouc+;%“,’1 o HCL.
[ R R bedded, grqgy to black, fresh, soft to hard, slightly fractured, predominantly bedding W Ao - P . ‘At EL. 82.2°, weak friable zone 3" thick. .
d160 = plane parting, dipping 15°. o 80 REC=1007 1OO- At EL. 79’, cemented zone dipping 25°
RQD=100 — At EL. 156, eroded bedding. RQD=100%4 = T '
= — At EL. 154, soft sediment deformation and eroded laminations. = TT\At EL. 73.6°, CLAYSTONE lamination with SILT coating, bedding joint dipping 20° - 45°.
150 4 RECZ1005 E,Aff, EL. 153.2', reworked siltstone fragments mox. 2" die. 70 4o FR%[C;& = .. Soft Sandstone zone. T
REC=100% —— JCA)®H At EL. 150.47, soft sediment deformation. =96% | A At EL. 717, mudst laminati laystone rip-up fragments.
RQD=1007 * EL. 148.2" to EL. 144.5", calcite-cemented sandstone 1’ thick, sharp contact REC=100 ’ ,mu, S one .om‘mo 'O:S var clay ) 'Pmup 9 )
dipping 20°, incipient cross cutting joints, minor oxidation on bedding plane surface. RQD=88% —\ﬁi Et 2152’ é%'lfg‘;ie?é%%gg*;g s_or?((j)s;o?w%ﬁcc?ggsl,;n-eg:oidneefdorT}qTIfohnizzk
. Ly 3 ? .
140 - YL Performed Pressure Meter test. .. ... 60 - REC=1004A K- .. .. At EL. 59.2°, fault dipping 65°, clam shell fragment. ... ... ... .. .. ...
= SEDIMENTARY ROCK: (SANDSTONE), fine-grained to medium grained, thickly bedded RQD=44% At EL. 57.2", soft zone 5" thick. _ )
REC=83% |FH to massive, gray, fre§h, pnjedgminon‘;rly vgry soft, locally hard, friable, slightly At EL. 56:2 s stsfoqe laminations with rip-up "frogmem‘s.
ROD=79% | HH fractured, calcite veins dipping 35°- 45%. E@@@_\A* EL. 54’, hard calcite-cemented Sandstone 10" thick.
= REC=100% = , . 10" 41
130 —f--r-eme-ee- e e I e 50 -----c--- R—OD:100‘ E@@@ At EL. 517, reworked Siltstone fragments of V4" size. - -~ - oo
— SEDIMENTARY ROCK: (SANDSTONE), fine-grained, gray, fresh, moderately hard, unfractured.
8 A RUU=SUZ | I~ SEDIMENTARY ROCK: (MUDSTONE), laminated to thinly bedded, gray to very
120 40 e ?ggk brgwr;, fresh, intensely fractured, bedding plane pol"fging, dipping 5°- 10°,
01-31-09 . sgndsTone.
Terminated at
EL. 40.2°
ERi = 70%
VERTICAL 1" = 10°
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.
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Units are in U.S. survey feet.
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 1 of 2.
R-09-Z1B4 No sample. )=
E: é%ggf%ggé REC=00Y, CLAYSTONE, very thinly bedded, dark gray, slightly weathered fo fresh, soff, unfractured.
390 £l 038807 4 ROD=0% SANDSTONE, Thickly bedded, I1ght gray, slightly weathered to fresh, moderately nard 300
- - =/ ASPHALT (5. I REC=907 to hard, unfractured, silty.
Well- gmded GCRAVEL wiTh SAND <GW) dry o WO\S‘V mosﬂy coarse fo RQDZOV” CLAYSTONE ‘HWH’WW Dedded moderate DT’OWV’W S\\ghﬂy weathered to fregh SOf‘f umfmcmred
fine, angular GRAVEL? max. 3 in. dia.; some coarse, rounded SAND; weak cementation; ey dipping 42° ] ] ]
380 (Aggreg(ﬁe Base = 7). REC=807 SILTSTONE, +hm\y to moderately bedded, Iight olive gray, slighfly weathered fo fresh, 290
SILTY SAND with CRAVEL and COBBLES [SW); 1Tgnt groy; dry 1o molst; ROD=70% moderately hard to hard, unfractured, sandy, fine sond.
about 20 to 40% COBBLES; |ittle coarse to fine, angular GRAVEL, max. 3 in. dia.; mostly REC=82Y CLAYSTONE, fthinly bedded, moderate brown slightly weafthered to fresh, soft, unfractured,
coarse, rounded SAND: I1ttle fimes; weak cementation; COBBLES consist of Granite, RQD=62% bedding plane separation dipping 62°
rounded flat. [ALLUWUM] REC=007% SILTSTONE, moderately fo thickly bedded3 ITght p\\ve gray, slightly weathered to fresh,
370 Matrix is CLAYEY SAND (SC), trace fine GRAVEL, mostly medium to fine SAND, some fines. ROD=907, querme\y hard to hard, unfractured, sandy, fine sand. o . 280
COBBLES about 70 fo 100% COBBLES (Granite, rounded, flat), matrix consists of olive to olive Cone Slightly to very slightly fractured, joint (CL, not healed), dipping 45°.
gray, dry, weak cementation. REC:%{v CLAYSTONE, moderately bedded, light olive gray, slightly weathered fo fresh, moderately
Matrix is Well-graded SAND (SW) with GRAVEL, some coarse fo fine GRAVEL, mostly coarse ROD=70% hard, slightly to very slightly fractured.
360 to fine SAND, trace fines. REC=67% SANDSTONE, fhickly bedded, light gray, slightly weathered to fresh, moderately hard, 270
Well-graded SAND [SW); olive; dry To moist; mostly coarse fto fine, RQD=6T77% slightly to very slightly fractured, fine to medium sand.
rounded SAND; weak cementation. No sample.,
oWS EL 353.2 Well-graded SAND with GRAVEL (SW]; olive; dry fo moist; little coarse fo fine, angular SANDSTONE, fhickly bedded, light olive gray, slightly weathered fo fresh, hard, slightly
W GRAVEL, max. 3 in. dia.; mosTly coarse fo fine, rounded SAND; weok cementaofion. fractured, silty, fine sund some Omed\um sand.
350 ; Joint (CL, not healed), d\ppmg 60 260
J SILTY SAND wifh GRAVEL [SM); olive; dry fo moist; Tiffle coarse M No sample.
to fine, angular GRAVEL, max. 3 in. dia.; mostly coarse to fine, rounded SAND; little SANDSTONE, moderately bedded, light olive gray, slightly weathered to fresh, hard, slighfly
fines; Weak cementation. fractured, silty, fine to medium sand.
340 SILTY SAND (SM]; Tight brown; dry fo mofst; mostly medium to Dipping 55°. o
fine, rounded SAND; little fines; weak cementation. /7 Soft, Joint {CL, not healed), dipping 61°
Poorly graded GRAVEL with SAND (GPJ; Mghf brown; moist; mosTly No sample.
Kcoorse to fine, angular GRAVEL, max. 3 in. dia.; \Wﬂe med\um roumded SAND; weak [ SANDSTONE, moderately bedded, Iight olive gray, slightly weathered to fresh, soft,
3 q" cementation, slightly fractured.
330 REC:WE)OA Well-graded SAND with GRAVEL (SW]; reddish yellow to light browm Joint (CL, not healed), d\ppm% 54°
RAD=07% Lt moist; little coarse to fine, Gmgu\ar GRAVEL, max. 3 in. dia.; mostly coarse to fine, Incipient fracture d\ppmg 90
REC=100% rounded SAND; weak cementation; subround gmve\ to 1", Incipient fracture dipping 67°
RQD=0% SANDY SILTY CLAY (CL-ML); soft +o medium sTiff; [ight brown; moist; [TTtle fine, rounded No sample.
320 REC=57% WW® SAND; Iitfle nonplastic fines; weak cementation; fine sand. SANDSTONE, thickly bedded, light olive gray, slignfly weathered fo fresh, soff, s
ROD=07% > SEDIMENTARY ROCK, (CONGLOMERATE) thickly fo very thickly bedded, olive gray, s\\ghﬂy slightly fractured. %
iane r @ weathered to fFESh moderately hard to hard, unfractured, with C\Gyg gravel o /", CLAYSTONE, thinly bedded, light brown, slightly weathered to fresh, hard, slightly
REC=100% [PUENTE FORMATION] . fractured. ’ ’ ’ ’ 0
RAD=07% - ° . :
. H SANDSTONE, moderately to fhickly bedded, light brown, slightly weathered fo fresh, SANDSTONE, moderately fo fhickly bedded, light gray, slightly weathered to fresh, hard, 2
310 REC=407% modemfe\y hard, unfractured, well gmded with some S\H 5\\ghﬂy frgcmred S\Hy, fine Sqmd -
RAD=07% || CLAYSTONE (MUDSTONE) modemfe\y bedded, light brown, slightly weathered fo fresh, hard, Joint (CL, not hea\ed) dipping 42°. S
REC=100% unfroctured, with some fine sand. Joint (CL not healed), dipping 15°, -
RQD=0% SILTSTONE (MUDSTONE], moderafely to thickly bedded, ITght olive, slightly weathered to Joint (CL, not healed), dipping 15°. =
fresh, hard, unfractured, clayey. Joint (CL, not healed), dipping 15°. -
300 No ngp\en I Soft.
SILTSTONE, thinly to moderately bedded, light brown, slighfly weathered to fresh, hard, No sample,
unfractured, with fine sand and clay. SANDSTONE, moderately to fhickly bedded, Iight olive gray, slightly weathered fo fresh,
With fine sand. soft, 5\\ghﬂy fractured, S\Hyg fme Sqmd with some medium sand.
Lense of clayey fine sand. Joint (CL, not healed), d\ppmg 64°
SANDSTONE, moderately to thickly bedded, olive gray, slighfly weathered fo fresh, No sample. w
moderately soff, unfractured, fine sand. =
SILTSTONE, moderately to thickly bedded, olive gray, slighfly weathered to fresh, hard, @
unfractured, o
Light brown. S
=
9
See Sheet 2 =
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BENCHMARK :

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

"Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710).
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1

MF 36F: A 3" Brass disk stamped

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,
P+ 0617 N1858044.3, E6491094.23.

Units are in U.S. survey feet.

68" west of the center of the
"north of the north curb face. NGS PID EW9453.

1991.35 epoch.

NOTES:
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April,

2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.
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3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil,

by 0.67.

multiply

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z1B4
See Sheet 1 . . .
FOR CONTINUATION SANDSTONE, moderately to thickly bedded, light gray, slightly weathered fo fresh, hard
270 REC=807 T to very hard, slightly fractured, silty, medium sand with some fine sand. /7 230
RQD=807% No sample.
RECiWOO:/D SANDSTONE, moderately bedded, Iight olive gray, slightly weathered fo fresh, soft, RECiWOO? SANDSTONE, fthinly fo moderately bedded, light olive gray, slighfly weathered to fresh,
RQD=100% ROD=100% hard to very hard, slightly fractfured.
: slightly fmcfured fine scmd some medium sand. :
REC=057, Shg (oL, not ‘ q), d 50 f, plasti REC=100% CLAYSTONE, fhinly bedded moderate braown, slightly Wedfhered fo fresh, soft fo moderately
260 ROD=05% Shedr cL WO* hed‘ed) d\ppmg éB ; moist, plastic. - ROLEST soft, slightly fractured, sheor (CL, not healed), dipping 60° 220
‘ ear L1, nol hedle 'ppIng i ” SANDSTONE, moderately fo fhickly bedded, light gray, sligntly weathered To Fresh,
REC=100% CLAYSTONE, fhinly bedded moderate brown, slightly weathered to fresh, moderately hard REC=93Y i
/ To hard. sliantly f i d / modercﬁe\y hard to hard, slightly frdcmred,
RQD=1007% 0 hard, Sligntly fractured. ROD=687 CLAYSTONE, Thinly bedded, moderate brown, slightly weathered fo fresh, soff fo moderafely
250 REC=937% SANDSTONE, thinly to moderately bedded, light brown fo Iight olive brown, slightly REC=100% soft, slightly fractured 210
A . , .
ROD=03% giggﬁeﬁf *ﬂ%ﬂh@eﬁﬁedmfd(i;%ﬁ‘gy e fo hard, sligntly fractured, silty, fine sand. RQD=50% SANDSTONE, moderately fo TRICKIy bedded, T1ght gray, sTightly weathered fo fresh, !
Sggzlggﬁ Shear ECL not hed\ed% f EEB:%; Egdggrgg‘ee\y hard fo hard, slightly fractured, silty, fine sand.
= o Shear (CL, not healed), dipping 62° =104 :
REC=83% Soff to moderately soff, with some silt, REC=98% SANDSTONE, moderately bedded, 1ight gray, slignfly weathered fo fresn, moderafely
240 RID=0% Dark gray. ROD=757 nard to hard, slightly fractured, medium’ sand. 200
REC=837 CLAYSTONE, thinly bedded, moderafe brown, slightly weathered fo fresh, soft to moderately REC=97Y SILTSTONE, “”CK‘Y to very *h‘CK‘Y bedded, moderafe brown, slightly weathered fo fresh,
SDECEA soft, slightly fractured. Rao=aTy modercﬁe\y hard to hard, slightly fmc#ured sandy, fine sond.
e SANDSTONE, moderately bedded, dark gray, slightly weathered fo fresh, soft fo moderately REC:BBVH %AgglgNE&‘*w‘W Egdvdeeg 85\‘\‘9%:\‘y errcdlmeu;ee% *grgfgfjrhedverﬂyraw‘?gr Tgmbdeedrda‘*ﬁe\y hard
230 SO{MSMthy' froctured. i =387, CLAYSTONE [@UDS%ONE) I . fgd y\ f I DI pk lightl fhg d 190
CLéiSTO‘NE%:‘hm{\y bfddeéj, moderate brown, slightly weathered to fresh, soft to moderately Eggifgg/ moderately soft 1o modaemr‘dmfae\ey h(??"dves\%E}Ghi\yOfSG‘CVJFeUFedGCJO\?TV‘Q(HOJ? deeé]\ede)red\ppmg
soft, slightly fractured. =1007% o
SANDSTONE, Thinly fo moderafely bedded, I\ght gray fo dark gray, slightly weathered fo ROD=957% éi@%gﬂg’ E‘m‘%ﬂh‘y very thin, ”Seiy‘“h‘ggd’ scoffered 3 fine sondstone lenses.
fresh, soﬁ to moderately sofft, 5\\ghﬂy fractured.
gﬁeqr Egt moi pe@}egg g\ppmg lgz EHEZYGSKL%NQEW[&%DK?OUNQFJSPU\rmsged, olive gray fo olive black, slightly weathered, 180
ear not heale ippin . ; .
Light olive gray, silty, f\pmpe sgdmd with some medium sand. SANDSTONE, slightly weafhered, very hard, unfractured.
Moderately hard to hard. SILTSTONE (MUDSTONE) \dmm(ﬁed olive gray to olive b\GcK slightly weathered,
Light gray. moderately hard, s\\ghﬂy frdcfured shear dipping 50° ,s\\ghﬂy rough, very fhm,
Extremely hard. no filling, 6" fracmre zone at 172. 8
No sample, At EL. 213@ f1, becomes intensely fractured, slightly rough, very thin, no filling.
SA&DSTON‘IE hmocéem‘fe\hyﬂfo;h\ik\y gedd‘es Mfghf o\\vde gray, slightly weathered to fresh, g?LN-PSS;gSEE’(NSAL‘J‘DQShTJrO‘NyE)We\CﬁhereS dmod‘ercﬁe\y hird ‘umfr%?+uged‘ — rered
extremely hard, slightly fractured, silty, fine san aminafed, olive gray to alive black, slightly weathere w
CLAYSTONE, Thinly bedded, moderafe brown, slighfly weathered fto fresh, moderafely soff, moAdferEoge\Zyﬁhgrg* \E*eﬂse\y frélcfuief i‘\qh:‘y goudgh Veww*hm DOJ‘”W% | =
slightly fmdured ecomes moderately fracture ipping , SMOO no filling. ®
SANDSTONE, thinly bedded, light gray, slightly weathered fo fresh, moderafely soft SANDSTONE , s\mﬂy weathered, moderafely hard, unfractured. i
y gnT gray, ghtly ; y ; i
s\\ghﬂy fmﬁured S\Hy fine sand. SILTSTONE (MUDSTONE) \dmmtﬁed one gray to o\\ve black, slightly weathered, moderately o
Medium sand with Some fine sand. hard, slightly froﬁured d\ppmg 60°, smooth, no filling. E
SILTSTONE, thinly bedded, moderate brown, slightly weathered fto fresh, hard fo very hard, SANDSTONE fine-grained, massive, dark greemsh gray, slightly weathered, moderately o
slightly fractured. hard, unfractured. [
No sample. At EL. 205.3 fT, observed 2-3" silfstone lense. <
SANDSTONE, moderately bedded, [ight olive gray, slighfly weafhered fo fresh, hard fo At EL. 203.3 ft, becomes soft. s
very hard, slightly fractured, silty, fine sand. At EL. 199.9 ft, becomes moderately hard,
CLAYSTONE, thinly bedded, modemﬁe brown, slightly weathered fo fresh, hard to very ﬂ & lggg g’ Egggg:i P/E;é hard.
hord, slightly froctured, sandy, fine sond. At EL. 185.9 ft, observed shear, dipping 70°, slickensided, tight. Unit is very wedk.
AT EL. 185.6 fT, becomes laminated.
SILTSTONE (MUDSTONE), laminated, olive gray, slightly weathered, moderafely hard. N
F
<t
2
"
=
=
S
See Sheet 3 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

POST MILES _ [SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS

7 LA 710 N/A

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).
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2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.
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3) An automatic frip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z1B4
See Sheet 2
FOR CONTINUATION
180 REC=100% SANDSTONE, fine-grained, laminated, dark greenish gray, slightly weathered, weak, 130
RQD=547 W moderately hard. . /
REC=100% At EL. 181.9 ff, observed 4" fracture zone, REC=807 == SILTSTONE (MUDSTONE), massive, dark greenish gray, sligntly weathered, moderately soft.
RQD=50% CLAYSTONE (MUDSTONE], laminated, medium dark gray, slightly weathered, moderately soff, ROD=167% =
e intensely fo moderctely fmcfured o = SANDSTONE, massive, dark greenish gray, sligntly weathered, soft, scattered 3"
170 REC=087 At EL.180.1 71, observed 6" fracture zone. REC=70% = claystone lenses. 120
RAD=787% =| At EL. 179.6 f, becomes medium gray. , _ o ROD=30% = AT EL. 122.1 ft, becomes moderately hard.
REC=100% W At EL. 179.1 ft, observed Jowﬁ dipping 45°, polished, very fhin, no filling. REC=407% = At EL. HS%W ft, becomes laminated, with thin black bedding.
ROD=567% At EL. 178.6 ft, observed 1’ fmcfure zone., ROD=207 E At EL. 118.6 fT, becomes massive, soﬁ to moderately soft.
REC=86% At EL. 177.4 f+, observed shear, dipping 107, slickensided, 1m REC=85% = SILTSTONE TMUDS TONE), lominated, olive gray, sIighfly weathered, moderately hard,
160 ROD=42% AT EL. 176.9 ft, observed shear, dipping 70°, slickensided, 1m ROD=627 = unfractured, with scattered 72" lenses of fine sandstone. 110
e At EL. 176.6 T, cbserved 6" fracture zone. e = AT EL, 1106 ft, becomes slightly fractured, shear, dipping 45°, smooth, 1-2 mm.
REC=1007% Ml At EL. 175.9 ft, observed shear, dipping 45°, slickensided, 1m REL=100% = CLAYSTONE [MUDSTONE), ThinTy bedded, olive black, sITgnfly weaThered, moderately
2 Ine-graine aminared, medidm gray, signtly weatnered, moderarely oM = soft, unfractured, mferbedded with dark reemsh ray, fine somdsfome
ROD=557% SANDSTONE, f d, | fed, med [Tghtl +h d, moderatel RGD=50% = g gray,
150 REC=86% soft, unfractured. . REC=100% = SANDSTONE dark greemeh gray, slightly weathered, modercﬁe\y soff, unfractured. 100
ROD=20% At EL, 173.9 T+, becomes olive black. RQD=857% = At EL. 104.1 ff, observed 2" siltstore lense, moderately hard.
REC=907% AT EL. 173.6 1T, becomes massive, olive gray, modercately hard, slightly fractured. REC=100% = SILTSTONE (MUDSTONE) laminated, olive gray, s\\ghﬂy weathered, moderafely hard,
— At EL. 173.1 ft, abserved shear, dipping 10°, slickensided. — = lantly tured
ROD=407% AT EL. 171.6 Tt, becomes dark greenish gra ROD=667% = s gnty _fraciured. -
REC=707, d : : ! ~ 9 _dray. : REC=1007 = SANDSTONE, olive gray, slightly weathered, very hard.
140 =707% CLAYSTONE (MUDSTONE], fine-grained, massive, olive gray, slightly weathered, - — SILTSTONE (MUDSTONE) olive gray, sli hﬂy weafhered, moderately hard, mederately 30
RQD=607% moderately saft, RQD=907% = aray, siid
5 . = to slightly fmcfured, joint dipping 40 fo 50°, smoofh very thin, no filling.
REC=967% S‘ANDhSJ‘ONE f\:e ggamed massive, olive gray, slightly weathered, moderafely hard, REC=100% = SANDSTONE, dark greenish drdy, slightly weaThered, moderately soff, unfractured.
ROD=307% shignTly ftracrure RQD=487% = i : -
- AT EL. 166.6 ft, observed Joint, dipping 45°, rough, 1mm, no filling,. - . = SILTSTONE (MUDSTONE]}, Taminatfed, olive gray, slighfly weathered, moderately hard,
130 Ség;gg/ STLTSTONE (MUDSTONE] massive, olive gray, slighfly weathered, moderately soft fo EEB;;gB/ = émgg%ﬁged& K <h TRT Thereg Jerorel T STTaRTIy FrosTured 80
: moderately hard, s\\ghﬂy fmcfured scaftered 1-3" sandstone lenses. . — » dark greenish gray, SHightly wedrthered, moderately soff, siightly fractured.
A+ EL. 163.8 1, observed shedr, dipping 50°, slickensided, 1mm. Unit is weak. REC=1007% = . - o -
SANDSTONE, fine- gmmed massive, dark greenish gray SMQhﬂy weathered, moderately Rap=427 At EL. 92.6 ff, observed joint, dipping 50 , smooth, 1 mm, no filling.
120 hard to hard. unfractured. ’ ’ REC=100% SILTSTONE (MUDSTONE}, massive, olive gray, slighfly weathered, moderately soft fo o
2 || STCTSTONE (MUDSTONEJ, olTve gray, sIightly weathered, moderafely hard, unfractured. RAD=307 moderately QQ;S sligntly fractured. zone, smaoth, very, thin, no filling. !
SANDSTONE, fine-grained, massive, dark greenish gray, slightly weathered, moderately REC=100% At EL. 88.8 H becomes very hard, sheer d\ppmg 50 , slickensided.
soff, unfractured. RQD=507% At EL. 88.6 ft. becomes moderately nhard, dipping 40°, smooth, very thin.
SILTSTONE (MUDSTONE], olive gray, s\\ghﬂy weafhered, moderately hard, intensely fo SANDSTONE, massive, olive gray, slightly we(ﬁhered moderately hard, unfractured. 60 %
moderately fmcfured dipping 30 fo 45°, smooth, 0- 1. mm, No f”a‘mg and clay. . 02-21-09 . CLAYSTONE [MUDSTONE) laminated, o\\ve gray, SMQth weathered, modercﬁe\y hard, %
SANDSTONE, fine- gmmed to silt, massive, dark greemsh gmy3 slightly weathered, Term‘mgsdiﬂgﬁh 63.6 slightly fractured, (¢lay), dipping 40°, smoofh, very thin. ’
moderately sofft, unfractured. [ At EL. 83.6 ft, observed shear, dipping 60°, smooth, 0.5mm. Unit is very weak. "
At EL. 82.3 H observed shear, dipping 60° smoofh 0.5mm. o
SILTSTONE (WUDSTONEJ, ol Tve gray, STTgnfly weathered, moderately hard, moderately M EL. 8176 T+ observed shear. dlgglmg 10°) mm &
to slightly fractured, shear (clay), dipping 50° 5“CKe”,5‘ded SANDSTONE, mdsswve dark greemsh gray, s\\ghﬂy wemhered, soft to moderately soff, S
SANDSTONE, fine-grained, massive, dark greemsh gray, slightly weathered, soft fo um{mﬁured, o
moderately soff, unfractured. At EL. 78.6 ft, becomes moderately soft to moderately hard. B
At EL. 145.6 fT, becomes wedak, moderately soﬁ very s\\ghﬂy fractured. At EL. 78.0 ft, becomes soft, shear, slickensided. =
At EL. 14421 f4) observed joint, dipping 40°, slightly rough, T mm, no filling, SILTSTONE (MUDSTONE}, laminafed, olive gray, slignfly weafhered, moderately hard
At EL. 143.6 f+, becomes moderately soft to moderately hGrd o hard, moderately fractured, shear (clay), dipping 15 fo 60°, smooth, 0-1 mm.
At EL. 138.6 1, becomes soff. SANDSTONE, massive, dark greenish gray, s\\'ghﬂy weathered, soff fo modemfe\y
At EL. 135.6 ﬁ becomes moderately hard. ) . o Soft. unfractured.
At EL. 134.2 f+, abserved joint, dipping 40°, slightly rough, very thin, no filling. At EL. 73.6 ft. becomes unfractured. Unit is medium strong.
At EL. 133.6 ‘F‘f becomes soft. A OEL. 711 ffg becomes soff W
At EL. 128.6 H, becomes soff fo moderately soft. A EL. 69.8 ft. becomes hard. <
. 69, , =
SILTSTONE (MUDSTONE]}, laminated, o\\ve gray, slightly weathered, hard, intensely @
fractured, shear <C\Gy) d\ppmg 45°, smooth, 1 mm. ~
At EL. 68 o ft, becomes hard to very hard, moderately fracfured, bedding plane o
separation, d\ppmg 45°, smooth, very thin, no filling. e
=
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DIST| COUNTY ROUTE Sl e
BENCHMARK ¢ 7 LA 710 N/A
NGS Benchmark used. P+ MF36F: N1847799.06, E6512460.75, Elevation 407.29’ NOTES: ' ' '
MF 36F: A 3" Brass disk stamped '"Metropolitan Water District of Southern California 1) This LOTB sheet was prepared in accordance with the Caltrans Soil and R 3g1\?r/E'°

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

Rock Logging, Classification and Presentation Manual (June 2007)

except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

2010).

dated (April,

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.
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4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil,

by 0.67.

multiply

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

0GS CIVIL LOG OF TEST BORINGS SHEET

R-09-Z1B5
N2 1850576.02
F:6499981.20
EL, 442,2° o N
440 i ASPHALT, 4" fhick. _ REC=83% 350
Road base material, 5 thick. . RAD=T5% SEDIMENTARY ROCK: SILTSTONE with inferbedded fine SANDSTONE, olive gray to_pale yellowish
SANDY SILT (ML); soff; brown; mofst; fine, homogeneous, brown, laminated to thinly bedded, occasional diatomaceous \dmmcﬁ\ons to Y%-inch thick.
At EL. 432.2 Tt b g et RE 02887 % At EL 347.2 ft, observed beddmg joint, dipping 40°,
ecomes medium ST — SEDIMENTARY ROCK: SANDSTONE, fine to medium grained, massive, pale yellowish brown
430 (514 At EL. 427.2 f1, becomes very stiff; brown to dark brown; some medium to fine SAND; ROD=T757 Tnfensely to moderately wedtherod. 0 o patey : 340
iron staining, s\\ghﬂy porous, open volds to Ye-inch diameter. . At EL. 344.7 ft, observed fault, dipping 70°, polished with paper thin clay lining,
zorzal || [(Owes REC=100% juxtaposes SANDSTONE above with laminated SILTSTONE below.
M EL 4222 b hord: dork b ‘o d . moist: | . RQD=75% SEDIMENTARY ROCK: SILTSTONE with interbedded DIATOMACEQUS SILTSTONE, fhinly bedded,
420 CHS Elev 419 5/1,4 . 422, , becomes hard; dark brown to dark gray; moist; some clay, massive, olive gray. 330
iy tlev 419.9 Hn- . . . [ - - . REC=90Y% SEDIMENTARY ROCK: SANDSTONE, fine to medium grained, pale yellowish brown, bedding joint,
07/01/09 i SILTY CLAY (CL/ML); hard; brown; moist; medium fo fine SAND; homogeneous. R0 d0Y dipping 55°, Upper 1" 1o 2" of bed is black, pale yeHowwgh Brown below.
SANDY lean CLAY (CL); very stiff: brown; moist; medium to fine SAND; massive. SEDWENTARY ROCK: Inferbedded SILTSIONE, CLAYDEY SILTSTONE and DIATOMACEQOUS SILTSTONE,
410 2074 laminated to very ﬂmmy'bedded, olive gray, infensely to moderately weathered, soft to 320
: At EL. 407.2 f+, with some medium to fine SAND. Sy QESIEMVEGN*TEARYYSSS& VSG/ENYDSST‘(‘)%E*‘?WGf*Weg_*0 Uﬂftﬂcgum% R R
=95% : ine o medium graine ale yellowish brown, moderately
[(3917.4 M ‘W@ RQD=807% soft, oxidized. ' ° P '
PI \SEDIMENTARY ROCK: SILTSTONE as EL. 338.7 ft, bedqu joint, d\ppmq 507
400 1471.4 SANDY SILT (ML); very stiff; brown: moist to wet; medium to fine SAND; massive. SEDIMENTARY ROCK: SANDSTONE, fine to medium grained, pale vellowish brown. 310
SEDIMENTARY ROCK: SILTSTONE, as EL. 358.5 ft. . ] }
oA M SILTY SAND (SM); medium dense; brown; mols* fo wet; mostly medium fo fine SAND; SEDIMENTARY ROCK: SANDSTONE9 fine grained, pale yellowish brown, In upper © , black
\JM‘ "1 trace coarse sand, some low plasticity fines. from EL. 332.7 ft fo 332.2 ft.
1f SEDIMENTARY ROCK: Interbedded SILTSTONE, fine SANDSTONE and DIATOMACEQUS SILTSTONE,
390 (B ].4] SILTY CLAY with SAND (CL/ML); stiff; brown; moist to wet; fine SAND; massive, homogeneous. thinly bedded, olive gray fo pale eHdwwsh brown, intensely to moderately weathered.
SEDIMENTARY ROCK SANDSTONE fine To medium grdmed massive, bedding jomf dipping
, SANDY SILTY CLAY (CL-ML); very stiff; light brown; moist; fine SAND; some iron staining, 30°, bedding shallows, 60° d\p at EL. 330.2 ff, 30° af EL. 329. 7 f+ at top of
massive, homogeneous. SANDSTONE bed. Beds pmch and swell,
380 5075 1.4l SILTY SAND (SM); very dense; brown; moist; medium to fine SAND; massive, homogeneous. SEDIMENTARY ROCK: SILTSTONE as EL. 338.5 ft, bedding joint, dipping 50
7 SEDIMENTARY ROCK: SANDSTONE, fine fo medium grained, with irregular, undu\dfory
§ § . [aminations, possible soft sed\memf deformation. Possible charcoal fleck,
SEDIMENTARY ROCK: SILTSTONE and SANDSTONE, yellowish brown and Iight olive brown, l/e=inch diameter ot EL. 325.8 f+.
intensely fo moderately Wedfh.ered, f‘me sand. [F.’UENTE .FORMATION]H SEDIMENTARY ROCK: SILTSTONE as EL. 338.5 ft, grading to black (becoming unoxidized], <
370 50/611.4 SEDIMENTARY ROCK: SANDSTONE, light olive brown, fine grained, intensely to moderately bedding joint, dipping 5 =
weathered. SEDIMENTARY ROCK: SILTSTONE with interbedded fine SANDSTONE, thinly bedded, black to i
S0/4 7.4 grayish blue, moderately weathered, moderately soft, very s\\ghﬂy fractured. 0
At EL. 322.0 to 310.5 ft, observed highly disturbed and folded rock, 1.5-foot thick o
360 [81/101.4 PPN SEDIMENTARY ROCK: Silfy fine SANDSTONE with interbedded CLAYEY SILTSTONE, fThinly bedded, disturbed SILTSTONE and SANDSTONE, o %
M W yellowish brown and light olive brown, intensely to moderately weathered, soft, moist, At EL. 321.2 f1, observed bedding joint, dipping 45° 2
REC=90% very slightly fractured, local iron o><\de staining. i i SEDIMENTARY ROCK: SANDSTONE, fine grdmed fh\ck\y bedded [Tght olive brown, moderately W
RQD=607 At EL. 360.2 ft, observed bedding joint, dipping 70° { inch thick, fine SANDSTONE bed. weathered, very soff to soﬁ beds d\ppmg 25° to vertical, continuous, folded. =
‘\ At EL. 357.4 f* observed beddmg joint, dipping 50° i inch thick siltstone bed. A EL. 314 0 ft, bedding joint, dipping 60°, 3-inch thick SANDSTONE bed., -
350 | SEDIMENTARY ROCK: SANDSTONE, mossive with iron oxide staining.
Ll
=
<t
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=
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DIST| COUNTY ROUTE TOTAL PROSECT | e |SHEETS
BENCHMARK ¢ 7 LA 710 N/A
NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29° NOTES{I . . )
MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California 1) This LOTB sheet was prepared in accordance with the Caltrans Soil and 3718710

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’

Rock Logging, Classification and Presentation Manual {(June 20Q7) GEOTECHNICAL ENGINEER
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

east of the west end of the bridge, 1' north of the north curb face. NGS PID EW9453. dated (April, 2010).

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.
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3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs CH2M
falling o distance of 30" was used to advance the drive samplers.

HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z1B5

See Sheet 1
FOR CONTINUATION

AT EL, 238.2 ft, observed moderately soft fto hard, 6-inch thick section of silt fine

*0 At EL. 310.7 £, bedd] t, di 50° REL=d84 SANDSTONE . 240
_gEe edding joint, \ppmg RQD=88% . I P o .
Sggiggf AT EL. 308.2 H abserved beddmg joint, d\ppmg 50°, olive brown above, black below. ‘Agm%éfz‘ggﬁ f1, opserved bedding joint, dipping 07, very fainf, cemented SANDSTONE
IR At EL. 302.2 ft, becomes fine to medium grained, some soft sediment deformation. REC=1007% A EL. 236.2 £+, becomes moderately soft,
300 SEDIMENTARY ROCK: Interbedded SILTSTONE and fine SANDSTONE, very thinly bedded, dark ROD=807% A EL. 235.2 {4( becomes soft, massive SANDSTONE 230
- greenish gray to dark bluish gray, fresh, moderately soff fo moderately hard, At EL. 233.9 1, observed fault, dipping 30°, truncates Vg-inch thick SILTSTONE
S%gﬂgg?/ SHQME\Ly ;ggc;u%edOgsdeﬂ;ivsggﬂgedbg‘dmz i\oﬂ‘cng Ggfﬁppg‘wneg\ \60 lamination, fault has Yg-inch thick brown, shghﬂy clayey gouge, unknown offset,
=27 AfELZSSZf* b d fault, di 50° h thick, b lightl |
At EL. 297.5 f+, abserved 6-inch thick SILTSTONE bed, intensely fractured. REC=100% qouge. Unknown offset. Ipping /g-inch thick, brown, slightly clayey
290 REC=100% At EL. 293.6 H, observed bedding joint, dipping 55° mmf black Tamination, RQD=100% At EL. 231.2 ft, becomes moderately soft, bedding joint, dipping 40°, faint SANDSTONE 220
=100% At EL. 293.2 f+, observed SEDIMENTARY ROCK: merbedded SILTSTONE and fine SANDSTONE, lam i nat fon.
RAD=1007% At EL. 292.2 Tt, observed bedding joint, dipping 45° . ) At EL. 230.2 ft, becomes moderately soft to moderately hard, massive SANDSTONE,
REC=100% At EL. 290.2 ft, observed 6-inch fthick SANDSTONE bed depositionally irregular contact REC=04Y% medium strong.
RQD=1007% at base. ROD=75% At EL. 229.7 ft, becomes soft to moderately soft, joint, dipping 60°, tight, planar,
280 REC_1 007 AT EL. 288.9 T+, observed SANDSTONE bed, fine grained, with numerous siltstone rip-up no lining. 210
= clasts dipping pGrGHe\ to beddmg Posswb\e chGrco@\ flecks at base of bed. REC=100% SEDIMENTARY ROCK: SANDY SILTSTONE, laminated, beddin oint. dippin
ROD=1007% AT EL. 288.2 1, observed bedding joint, dipping 60, Decreasing SILTSTONE. RQD=88% At EL, 219.2 ft, observed 4-inch thick merbeddedgSJILTSTONEDDQMQfme SANDSTONE,
At EL. 283.7 f1, observed bedding Joint, dipping 50° . . REC=100% depositionally ¢haotic, folded, sandstone to 6" below nas siltsfone rip-ups.
270 . SEDIMENTARY ROCK: SANDSTONE with occasional SILTSTONE beds and Fip-up clasts, sand is RQD=63% At EL. 216.2 fH, observed WCGUH d\DDmg 70° ‘thf no Mmﬂg, S“er fine SANDSTONE 200
SEe fine &0, rg%?‘%mﬁgr%‘bgeedrved bedding jaint, dipping 45°, SILTSTONE with interbedded REC=1007% above ang fine 'to mediun SANDSTONE below.
ROD=897% S ANDSTONE . 9] PPRIng ROD=0% SEDIMENTARY ROCK: Interbedded SILTSTONE and fine sandy SILTSTONE, thinly fo moderately
At EL. 279.9 f+, becomes SANDSTONE with some SILTSTONE rip-up clasts ot top. . B?ﬁgﬁdsﬁeﬂ?eﬁ;i‘g‘g;ﬁ fo moderately hard, local beds with soff sediment deformation,
_hy SEDIMENTARY ROCK: Interbedded SILTSTONE and fine SANDSTONE, as EL. 293.0 ft. =704
260 REL=104 At EL. 274.6 T1, observed 0.4 thick cemented fine SANDSTONE bed, moderately hard, ROD=967% Af EL 211:2 [, obeeryed o be very weck, bedding joint dipping 55° 199
RQD=607 bedding dipping 45° ot base. SEDIMENTARY ROCK: Silty SANDSTONE, bedding jO\ﬂT dipping 55°
Af EL.270.8 f1, abserved Siity fine to medium grained SANDSTONE with siltstone rip-up L e Sheenved bwe‘d*dh‘n‘gzeofaiddg‘dpﬁ‘m”ge GSOANDSTONE
e clasts. Unit is very weak. REC=100%
250 RECZ807 At EL. 269.2 ft, observed shear, vertical juxtaposes SANDSTONE and SILTSTONE. Material RQD=897 Af EL. 209.2 ff, observed shear, dipping 307, slighfly polished, below is rougnly 1.5 180
RQD=T717% highly dwsfurbed as EL. 268.5 H thick S\Hy f)me sandstone bed wﬁh soft sediment deformation (tightly folded siltstone
. beds, rip-ups
_aoe SEDIMENTARY ROCK: SANDSTONE, thickly bedded to very thickly bedded, dark greenish gray _
REC=897 : PR ’ At EL. 207.2 f+, observed fault, dipping 70° inch to 2-inch thick gouge zone of
ROD=677, fresh, soft fo moderately soff, sIigntly froctured, very moist, bedaing joint, dipping intensely fractured SILTSTONE and soff SANDSTONE material highly disturbed adjacent .
240 50° 3om black SANDSTONE \Gmmoﬂoms to fault, s
At EL. 265.2 ft, becomes Silty fine SANDSTONE, occoswomm cross beds. . . ° . . . =
A EL. 262.2 f+, abserved bedding joint, dipping 35°, SANDSTONE bed, 5-inches thick, ﬁ;giigfeodm f1, observed bedding, dipping 507, locally slightly britfle, infensley @
very hard, fine o medium grained, : S S o . . "
AT EL. 258.7 f1, observed SANDSTONE bed, 5-inches thick, very hard, fine to medium éie%bgggéze@’h%?%ewm bedding joint, dipping 607, material highly broken, fragments 5
230 grained, joint in center, tignt, rough, dipping 60-70° SEDIMENTARY ROCK: Interbedded SILTSTONE and fine SANDSTONE, laminated to thinly bedded. £
At EL. 255.2 fH, becomes fine to medium gmmed ) At EL. 195.7 F1, observed bedding joint, d\ppmg 20° o
E‘Egmwgéw 5&% ﬁsm[gggggE\w‘w(\]%m;geudwdé\pgwngg4@?0 Bed offsef (reverse)2.5-inches by At EL. 194.7 f+, observed joint, dipping 55°, comugafe to bedding. i
. =
At EL. 252.2 ft, observed Faulf, undulatory, roughly 30° dip, tight, polished, striated SEDIMENTARY ROCK: Silty fine SANDSTONE, beds highly folded above confact, soff sediment =
220 along strike, unknown of fset. :
SEDINENTARY ROCK: SANDSTONE, thickly bedded fo very thickly bedded, dark greenish gray, Sknoun aifeat gbiehfgﬁdgf&ugwdgpﬁ’r‘ggmgg ggggw*e‘ghgdﬁc;‘ﬁefo perpendicular fo dip,
fresh, soft to moderately soﬁ slightly fractured, very moist, beddmg joint, dipping At EL. 188.3 H abserved beddmg joint, dipping 55°, on 4" thick SILTSTONE bed.
5%:%5%%;“@ bgggg%es Silty fine SANDSTONE. At EL. 187.4 1, observed 1,5" hick laminated SILTSTONE bed, _
210 At EL. 247.7 1, observed bedding joint, dipping 45°, lacally fractured, joints dipping frm% 184.2 ft, observed sheor, dipping 40 fo 0%, undulatory, Yg-inch thick, soft clay N
70°, 30°, and ZO : =
SEDIMENTARY ROCK: SILTSTONE, laminated, bedding joint, dipping 50°, on contact to SILTSTONE. o
Al % 2db.e 1ty D;i%@?gNgeggJ“‘“‘y bedded to massive, bedding joint, dipping 40° At EL. 181.2 ft, observed bedding joint, dipping 60°, Some interbedded fine SANDSTONE. K
200 At EL. 245.7 ft, observed bedding joint, dipping 20°, tight, faint, no lining. !
At El. 242.2 ftf, becomes very thickly bedded, \ocoHy laminated, soﬁ @
At EL. 241.2 ﬁ observed bedding joint, d\ppmq 45°, on g~ mch thick SILTSTONE lens. 5
See Sheet 3 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)

except as noted in Appendix A.1 of the Final Geotechnical Summary Report

SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

falling o distance of 30" was used to advance the drive samplers.

POST MILES

TOTAL
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4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil,
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

multiply

R-09-Z1B5
See Sheet 2
FOR CONTINUATION
180 REC=63% 120
SEDIMENTARY ROCK: SANDSTONE, fine to medium grained, very thickly bedded, dark bluish RUD=63% At EL. 119.6 7T, observed To be wedk. o )
. gray, fresh, very weak, modemfe\y soff to moderately hard, very sliahtly fractured, At EL. 115.2 ft to EL. 107.7 ft, observed numerous shears, dipping 20° to 90°; fypically
REC=1007% bedding Jomf dipping 55 , on confact fo SANDSTONE. . /m mch thick, silt lined, unKnown offsets, )
170 RAD=677% At EL.7177.8 f1, observed bedding joint, dipping 55°, on 6" thick section of SILTSTONE REC=100% At EL. 113.0 ﬁ obser\/?d bedding joint, dipping 60 fo 50°, 3-Tnches fh\cK \Gmmcﬁed, 110
with mferbedded fine SANDSTONE, laminated to thinly bedded. RQD=587 ‘fgu\fed SILTSTONE bed, '/>-inch reverse offset by shear d\ppmg 50 to 30°
At EL. 177.4 T, abserved SANDSTONE lamingtions with abundant black detritus. Vig-inch thick, silt lined.
SEDIMENTARY ROCK: SILTSTONE, laminated, local soft sediment deformation, bedding joint, REC=100% At EL. 109.7 ft, observed bedding joint, dipping 90 to 0°, folded and overturned
dipping 55° Rub=100% \ﬁmgﬂﬂﬂggs? f+, observed scour mark with siltstone mp ups below,
160 RECZWOOZ/U SEBIMENTARY ROCK: SANDSTONE, fine to medium grained, very thickly bedded, dark bluish At EL. 106.5 f1, observed bedding joint, dipping 60°, 6" thick CLAYEY SILTSTONE bed, 100
ROD=100% At EL. 171.2 ft, becomes soft, saturated, some black staining. brown, very faintly laminated.
REC=937 . AT EL. 169.0 f1 to 160.1 ff, Pressuremeter test. REC=207% AT EL. 101.5 ft to 95.0 ff,Pressuremeter fest.
ROD=937% At EL, 160.2 ft, observed bedding joint, dipping 55°, 1-inch thick SILTSTONE lamination. ROD=207% At EL. 95.7 1, becomes soft to moderately soff.
150 . Material is \oc(]”)/ Cemenfed hard. REC=94 SEDIMENTARY ROCK: Interbedded SILTS.TONE Qﬂd fme SANDSTONE . 90
REC=100% At EL. 157.6 f1, observed jOH’W dipping 90 to 60°, numerous irreqular, black lined RQD=94% At EL. 90.2 ff, observed bedding joint, dipping 60°, local siltstone rip-ups.
RQD=957% joints, tight. : SEDIMENTARY ROCK SANDSTONE, thickly fo very thickly bedded, gray, fresh, soft to
SEDIMENTARY ROCK: SANDSTONE with some interbedded SILTSTONE, thickly to very ﬂwck\y REC=80% moderately soff, slightly fractured, fine to medium grained.
bedded, sandstone is dark bluish gray, siltstone is dark greemsh gray —a0
140 CECo0y modercﬁe\y soft fo moderately hard, 8lightly fractured. ' RQD=807% SEEEMEE‘MSRWYWR%SK EANDST%NE mﬁssd\ve WeHGOcembe‘meKd,‘ irregular, undu\a#ory contact. 80
— Sandstone is fine to coarse. REC=92Y observed join 'pping ock lining, rough .
RQD=897% At EL. 155.4 1, observed beddmg JO\HT d\ppmg 600, on 5" thick CLAYEY SILTSTONE bed. RQDZ??V‘: SEDIMENTARY ROCK Interbedded SILTSTONE and fine SANDSTONE, h\gh\y sheared, bedding
Rock to 6-inches below Is depositionally chaotic mix of SILTSTONE and SANDSTONE. JO‘W dipping 60° .
130 At EL. 153.2 1, abserved 4" thick cemented SANDSTONE bed, hard. At EL. 79.2 ft, observed bedding jO\ﬂT dipping 70°, material is folded and faulted, 70
REC=1007 At EL. 150.8 1, observed bedding joint, dipping 50° , 2" +h\ck SILTSTONE bed. REC=94Y% gm‘mowm offsef Tight, tight massive, modemfe\y fractured. Fine grained sandstone
RAD=1007 rip-up clasts below. ) RQD=887% Slow
At EL. 148.4 ft, observed bedding joint, dipping 60°, 8" thick brown SILTSTONE sequence SEDIMENTARY ROCK: SANDSTONE, thickly to very Thickly bedded, gray, fresh, soff fo
with some internal light gray fine SANDSTONE laminations. REC=1007 moderately soft, slightly fracfured fine to medium gmmed shear, d\ppmg 40 fo
120 SEDIMENTARY ROCK: Interbedded SILTSTONE and fine SANDSTONE,laminated to thinly bedded, ROD=100% 30/” Eﬁ‘“* SheG:S g‘gh* silty lining. - oo ek b " 60
some soff sediment deformation, local rip-ups and beds that pinch and swell, bedding 76.7 ft, observed shear, dipping 70°, faint shear /g-inch thick brown silty
joint, dipping 60° clay lining, wﬁhm soff, very mowsf semdsfome
M OEL. 139.0 1+, observed shear, dipping 40 to 20°, !s-inch normal offset, tight. REC=537 SEDIMENTARY ROCK: SANDY SILTSTONE sequence, soft, mowﬁ 3mosswe locally sheared.
SEDIMENTARY ROCK: SANDSTONE with some interbedded SILTSTONE, thickly to very thickly RAD=477% AT EL. 72.5 ft, observed bedding Joint, dipping £0°, on' -inch Thick SILTSTOME bed. s
bedded, sandstone is dark bluish gray, siltstone is dark greenish gray, fresh, At EL. 72.2 ft, observed Silty fine SANDSTONE gray, very weak, moderately sofft. 50 c
modemfe\y soft to moderately hard, slightly fractured. Sandstane is fine to coarse, AT EL. 70.7 ﬁ grades to fine to medium gmmed SANDSTONE, modemfe\y soft fo N
bedding joint, dipping 60°. moderately hard. ?
SEDIMENTARY ROCK: SANDSTONE, thickly to very fhickly bedded, dark bluish gray, fresh, ﬂ & 66.0 H Ogseweg g ‘dfjm *h‘cﬁcedme”*ed SANDSTONEhDeKd STE%TONE bed. 15" thick e
moderately soft to moderately hard, slightly fractured, fine to medium grained. i \omg6r5\p2 p c?uzir\ég\owe Ing join ipping 55°, 0.3" thic ed, 1.5 1K, 40 |=
égd?ogg‘fmﬁy Opbosﬁg%gg Efg%”geé%“”ng S“gnpe‘gg 55°, 3-inch thick SILTSTONE sequence, At EL. 64.9 Tt, grades to fine grained SANDSTONE, moist, moderately soft to moderately &
: : : 3t hard. v
At ELe 1301 Ty observed bedding joinf, dipping 55%, fainf tignt shear with %-inch At EL. 60.8 ft, observed bedding joint, dipping 60°, on 1-inch thick SILTSTONE bed, =
A EL. 129.7 ﬁ“ observed to be very wedk. fractured, comswsfenf sandstone above and below,
At ELH 126"2 {«H abserved beddmg jOWT d\ppmg 55° Z*WC?’W thick laminated SILTSTONE SEDIMENTARY ROCK: Imferbedded SILTSTONE and fine SANDSTONE \Gm\ﬂdfed o fh\my Dedded
bed., Material is soff to moderately soft. fault, dipping 90 fo 80°, three subparallel foults with rough\y 3" total reverse
At EL. 121.2 f+, observed light brown, joint, dipping 50°, faint, g-inch thick, maist, offset, paper fhin black’ cloy lining, adjacent bedding dipping 60°
silty clay ang At EL 56.7 ff, observed bedding joint, dipping 50°, SANDSTONE bed fruncated by fault
above, beds are locally folded tfo EL. 56.0 W
AT EL. 55.7 ft, observed bedding joint, d\ppmg 50%, /8" thick SILTSTONE bed truncated 2
by fault d\ppmg 50°. Fault is tight with paper thin clay lining. Locally %
infensely fmcfured A
At EL. 50,0 ft to 43.0 ft, Pressuremeter Test. ;
w
=
S
See Sheet 4 o
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

NOTES:
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)

except as noted in Appendix A.1 of the Final Geotechnical Summary Report

SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
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Units are in U.S. survey feet.

falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil,

by 0.67.

multiply

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

HILL
6 HUTTON CENTRE DRIVE, SUITE 700

SANTA ANA, CA 92707

R-09-Z1B5
See Sheet 3
FOR CONTINUATION
SEDIMENTARY ROCK: SANDSTONE, thickly to very thickly bedded, gray, fresh, soft to
= moderately saft, slightly fmcmred fine to coarse grained, shear, d\ppmg 60 to 55°
r tight, light gmy silty lining.
40 : . Yoni o 40
REC=1007 /‘ﬁ EL. +42 2 ft, observed bedding joint, dipping 65 fo 557, on dark gray SANDSTONE
— Lk amination.
ROD=90% At EL. 40.3 ft+ to EL. 23.0 ft, observed numercus shears, dipping 20° to T0°%; typically
| =(nOwdo) tight, with Ye-inch to Va-inch thick light gray silty lining.
30 @ At EL. 36.7 fT, becomes moderately soft To moderately hard. 30
REC=100% At EL. 35.7 ﬁ becomes sofft.
RQD=1007 At EL. 34.2 ﬁ becomes weak, moderately hard. . )
At EL. 34.0 ﬁ observed beddmg jO\ﬂT dipping 55°, 3" thick sequence of interbedded
B SILTSTONE and SANDSTONE faulted, intensely fractured. . )
20 At EL. 28.2 ft, observed numeroud SILTSTORE fragments, juxtaposed to massive SANDSTONE. 20
REC=947 At EL. 26.9 ft, observed SANDSTONE, dark bluish gray, fine grained, moist.
RQD=80% SEDIMENTARY ROCK: SANDSTONE with some interbedded SILTSTONE, massive to thickly bedded,
L dark b\uwsh gray, fresh, moderately soft, moist to scﬁurcﬁed
Sand is fine to medium grained.
10 REC=100Y% At EL. 12.2 ft, observed fresh, moderately soff. 10
RQD=100% AT EL. 10.2 T, observed beddmg joint, dipping 65°, on 2-inch thick SILTSTONE bed,
SANDSTONE to W 2" below is soff, ﬂghﬂy fo\ded soft sediment deformation.
H @ At EL. 6.7 fT, observed shear, d\ppmg 20° fomf tight gray silty lining.
0 REC=977 : — S R . ; 0
ROD=907% At EL. -1.6 ft, observed bedding joint, dipping 657, Silfstone rip-up clasts fo 1-inch
thick, some fine SANDSTONE laminations below are depositionally folded.
5 SEDIMENTARY ROCK: SANDSTONE, massive, dark bluish gray, fresh, moderately soft, moist to
-10 safurated. Sond is fine fo medium gmmed -10
REC=100% At EL. -4.3 ft, observed bedding joint, dipping 70°, 2-inch thick SILTSTONE bed,
RQD=100% @ At EL. -5.8 ft, grades fo SILTY fine SANDSTONE, as "above.
At EL. -8.6 ﬁ observed bedding jO\ﬂT dipping 50°, Y5-inch fo 1-inch thick SILTSTONE
REC=100% N bed, offset 3/4 inch by fwo shears which are very mef no lining, dipping 40 and 50°
-20 ROD*WOOVB At E\ -13.0, PTS: Coarse- gmmed granitic arkosic SANDSTONE with crystal and rock -20
B ° H fragments up fo 3mm in swze in g predominantly calcite matrix (50%).
At EL. -12.8 ft, observed 7" fh\cK SANDSTONE bed, modemfe\y hard.
REC=507% At EL. -13.5 ft, observed bedding joint, dipping 60° , on silty bed at base of cemented
RQD=107 SANDSTONE abové. w
-30 At EL. -14.4 f+ fo EL. -23.8 ft, observed numerous shears, dipping 15° fo 55°, typically -30 |
H with Ye' to Vg" thick silty Mmmg i
. At EL. -17.8 ft, observed possible bedding plane (dipping 60°) on contact from "
REC=100% OOD fine to medium grained SANDSTONE above To fine SANDSTONE below, faint. a
~40 RQD=907% At EL. -40.8 ft fo EL. -58.4, observed numerous shears, dipping 70 to 10 , typically _40 =
faint, with up to V4 thick clay lining. 9
[ AT EL. -42.3 T+, observed possible bedding (dipping 65°) on black sand bed which a
REC=97 pinches out. o
— = AT EL. -44.3 ft, Unit grades to Silty fine SANDSTONE gray, massive, soft, moist. -
-50 RAD=97% At EL. -46.3 f1, observed fault, dipping 55° C\Gy lined to Ve +h\ck 1" reverse -50
Lt offset of 1" thick SILTSTONE bed dipping 50°
At EL. -48.8 ft, observed bedding joint, d\ppmg 55°, on Y4-inch thick laminated
REC=567 SILTSTONE and fine SANDSTONE bed.
ROD=50% At EL. -50.8 ft, becames very sofft.
-60 At EL. -54.8 H observed 3.5" thick SANDSTONE bed, hard. Below is SANDSTONE, greenish -60
02 2; 09 gray to gray, very soft o soft, fine fto medium gmmed moist to very moist. E
Terminated at @
EL. -59.8' n
ER; = 70% -
o
-
[}
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NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29° NOTES:

MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California 1) This LOTB sheet was prepared in accordance with the Caltrans Soil and 3/18/10

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman Rock Logging, Classification and Presentation Monual (June 2007) GEQTECHNICAL ENGINEER DATE

Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the except as noted in Appendix A.1 of the Final Geotechnical Summary Report MAHESHARAN
south pbound lanes of the freeway, 25 north of the centerline of Hellman Avenue, 13’ SR-710 Tunnel Technical Study Los Angeles County, California vo. GE 2743
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453. dated (April, 2010). PLANS APPROVAL DATE xp. 06-30-11

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch. 2) Californiag ring, standard penetration test, and HQ&PQ core samplers m;lslforig;cmifom; orf ifsmszicersorogenfs

H - H 1 Sl o’ responsible for Qccurqacy or
gira%%l ﬁ?g;gzﬂ ObggedE6o5n09N8A6VOD 2818. were used to obtain soil and rock samples. comploteness of alotronic coplos of fhis pian sheet
Pt 0617 N1858044.3,’E6491094.23.’ 3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs CH2M _H

LL
N . " . 6 HUTTON CENTRE DRIVE, SUITE 700
falling a distance of 30" was used fo advance the drive samplers. SANTA ANA, CA 92707

Units are in U.S. survey feet.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal,

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z1B6
e | | |
L. 447 2/" e SEDIMENTARY ROCK: (SILTSTONE) with Interbedded SILTY SANDSTONE, laminated to very Thinly
_—— ASPHALT, 6" fhick ggg;gg;— bedded, dark greenish gray and light greenish gray, slightly weathered, soft, slightly fo
™ o very SMQhﬂy fractured, fine sand.
noad base material, b thick REC=80% AT EL. 339.4 f1, opserved fault dipping 50°, /4" thick clay lining.
. . . . . . = b 4
440 (6 [1.4] SANDY SILT (M.L)., medium stiff; dark brown; moist; fine SAND; few fine GRAVEL; low to ROD=78% At EL. 339.5 £+, observed bedding joint, d\ppmg 60° 330
medium plasticity fines. A EL. 337.0 H Unit S h.
' v ' , ' REC=65% nit is fres )
24477 CLAYEY SAND (SC); medium dense; olive yellow; moisT; fine SAND; medium ROD=657 At EL. 332.0 ft, observed bedding plane separation, dipping 45°, locally bedding becomes
plasticity fines. REC=877% Hﬂn\g bedfde(cij ‘fof\caijmcLﬁed Interbedded SILTSTONE, parting along bedding, strong
REL=0(A reaction to dilute C
430 121.4v7 No Recovery. RQD=637% At EL. 330.0 ft, observed bedding joint, dipping 45° 320
oS Eley 425.7° _ ] _ _ . At EL. 326.5 ﬁ observed bedding joint, dipping 70°
s fley 425, aniin O SANDY SILT [WLJ; very STi7f; brown motfled with olive gray; molst; fine SAND; Tow REC=83, i At 326.1 f, obServed 1 ft thick Siliceous Siltstone bed, moderately bedded, light
plasticity fines. ) ROD=83Y greemsh gmy, fresh, hard, healed short and d\scomﬂnuous fractures, no reqcﬂom o
420 (6.4 dark brown; trace micd. REC=100% diluted HCL, bedding plane separation dipping 45° 310
RQD=100% At EL. 327,1 ft, soft fo moderately sofft, very s\\ghﬂy fractured fo unfractured.
. . . . . 5 AT EL. 325.0 f+, with thi terbed f black SHALE.
7817.4 Lean CLAY (CLJ; very stiff; dark brown motflied with olive gray; moist; frace mica. REC=100% A OEL. 319.5 ft g‘bservveeijbed‘dﬂmg ﬁ;mi Sdfépmgm%
ROD=1007% At EL. 316.8 fT, observed joint, dipping 35°
410 [(Z61.4 REC=1007 At EL. 316.5 ft, observed bedding joinf, d\ppmg 50° 300
Haord. I/ A— At EL. 314.5 ft, observed bedding Joint, d\ppmg 55°
B AT EL. 313.5 fT, observed joint, d\ppmg 20°
[4212.2 Sandy. At EL. 312.0 ft, observed fomf dipping 30°
At EL. 311.3 ff, observed jOWT d\ppmg 20°
400 [(3011.4 REC=86% At EL. 308.7 ft, observed bedding joint, d\ppmg 600, sfrong brown phosphatic nodule. 290
RQD=807 | At EL. 307.9 ft, observed bedding joint, dipping 60°, 5" thick, SILTY SANDSTONE interbed,
[4812.4 @@ Mghf greenish gray. ) )
FL. 306.5 ft, observed begdmg joint, dipping 60°, 1" thick SILTY SANDSTONE interbed.
390 T4 SILTY SAND (SM); dense; olive yellow; moist; fine SAND; low plasticity fines; frace micd. ﬂ & ggé? g: gggg;ﬁg loJ\TC‘EKSISE%WSi@gg%ﬁg%ggd 280
H : i ___ N i - — At EL. 300.8 ff, observed joint, dipping 30°, through 4" thick SILTY SANDSTONE bed.
4414 ?LTY CLAY with SAND (CL-MLJ; hard; olfve yellow; moist; fine SAND; Tow plasticity fines; At EL. 299.9 ft, observed bedding joinf, d\ppmg 60% 3" thick SILTY SANDSTONE bed.
race micg. ___ S i . . At EL. 299.5 ft, observed [oint, dipping 35° w
380 SANDY SILT (ML); hard; olfve yellow; moist; fine SAND; low plasticity fines. At EL. 298.0 ff, observed joint, dipping 30°, bedding dipping 60° on 1-inch thick SILTY =
SO 4]]] SANDSTONE bed 5
= SEDIMENTARY ROCK: (SANDY SILTSTONE], massive, light olive motfled with greenish gray, At EL. 296.4 f}, observed 1.5" thick SILTY SANDSTONE bed. A~
412.4 @@ decomposed, very soff, unfractured, frigble, no reaction to diluted HCL, micaceads, At EL. 295.5 fT, observed bedding joint, dipping 60°, 3" Thick SILTY SANDSTONE bed. !
decreosmg\y wegthered with depth. (SANDY SILT (ML), very stiff, moist, fine sand, At EL. 295.0 ft, observed bedding joint, dipping 60° » 1.5" thick SILTY SANDSTONE bed. £
370 751.4 low plasticity fines, friable). [PUENTE FORMATION] At EL. 289.7 ft, observed bedding joint, dipping 50° 5
At EL. 288.2 ft, observed ‘/a” thick SILTY SANDSTONE bed 7
53774 M W@ At EL. 287.7 ft, observed thick SILTY SANDSTONE bed., w
At EL. 286.6 ft, observed jOH’W dipping 80 o 45°, two joints. é
At EL. 286.0 ft, observed bedding joint, dippin 50
360 3111.4 ' ° ppne
CLVARRA @@ AT EL. 354.0 T+, becomes laminated fo thinly bedded, greenish gray, moderately
weathered.
350 50/6 1.4 6” w
REC=0% [ é
RAD=07% At EL. 341.0 f+, observed bedding joint, dipping 60°. A
340 REC=367% !
RQD=367% == a
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FOR CONTINUATION PROFILE |5
Vert: 1"-10’
. PREPARED FOR THE BRIDGE NO. i
DEREK HIGA DRAWN BY: | EDELYNE MIGUEL D. JANKLY/R. CHAVEZ - 3
DESIGN OVERSIGHT ENGINEER FIELD INVESTIGATION BY: c A IS_TIAFTEO ﬁFN I A MAHE SWARAN RAVEENDRA N/A S R 7 10 T U N N EL T E CH N I CA L s T U D Y f
PROJECT ENGINEER POST MILES i
CHECKED BY: . 1/30/09 - 2/10/09
e DAN JANKLY owre: DEPARTMENT OF TRANSPORTATION N/A LOG OF TEST BORING SHEET 1 OF 3 2
ORIGINAL SCALE IN INCHES ! | ! | ! | cu DISREGARD PRINTS BEARING REVISION DATES SHEET o m
06S CIVIL LOG OF TEST BORINGS SHEET FOR REDUCED PL o X 2 s EA 07-187900 EARLIER REVISION DATES — o= | | | | | | 1 3 o

FILE => $REQUEST




DIST| COUNTY ROUTE Sl e
BENCHMARK : 7| La 710 N/A
NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29° NOTES} ) ) )
MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California 1) This LOTB sheet was prepared in accordance with the Caltrans Soil and 3718710

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25 north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1' north of the north curb face. NGS PID EW9453. dated (April, 2010).

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

P+ 0617 N1858044.3, E6491094.23.

Units

are in U.S. survey feet.

See Sheet 1
FOR CONTINUATION

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

Rock Logaing, Classification and Presentation Manual (June 2007) GEOTECHNICAL ENGINEER
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
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RAVEENDRA

PLANS APPROVAL DATE

«p. 06730711
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o._GE 2743

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs CH2M
falling a distance of 30" was used to advance the drive samplers.

SANTA ANA, CA 92707

HILL
6 HUTTON CENTRE DRIVE, SUITE 700

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z1B6

At EL. 283.6 ft, observed 15 Thick SILTY SANDSTONE bed, As EL. 325.0 ff, SILTSTONE beds are dark greenish gray, SANDSTONE beds are dark
280 REC=100% AT EL. 282.8 ft, abserved 1.5" thick SILTY SANDSTONE bed . bluish gray. ) L o . 170
S RSSs At EL. 282.0 ft, observed bedding joint, dipping 60°, 3" thick Silty Sandstone bed. REC=98% At EL. 17Z.0 fT, observed bedding joint, dipping 407,
ROD=1007% At EL. 281.2 ft, observed 1“ thick SILTY SANDSTONE bed. RQD=967% At EL. 167.4 ff, observed fo be very weak. . - .
At EL. 278.6 T+, abserved 1" thick SILTY SANDSTONE bedn éfdggn 163.3 ft, observed moderately fractured zone with Y thick clay film along
~100¢ At EL. 278.0 f1, observed beddm oint, dipping edding.
270 RECJOO{“ At EL. 277.0 ft, observed 1" ﬂwchJS ILTY SADNDDSTONE bed. AT EL. 159.0 ft, observed bedding joint, dipping 40°
RQD=100% ’ _gge 160
At EL. 269.0 T, observed beddmg joint, dipping 50° REC=98% At EL. 156.5 ft, observed bedding joint, d\p£
RQD=987. At EL. 155.2 ﬁ observed shear, dipping 20°, /g- mch thick clay lining, fight, slightly
REC=100% At EL. 264.5 ft, abserved 4" thick SILTY SANDSTONE bed. po\\shed less Tham 1-inch offseT ) o . i )
RQD*WOOVQ At EL. 260.6 ft, abserved joint, dipping 45° AT EL. 151.5 f+, observed shear dipping to 10 to 20°, ,-inch offset along two bisecting
260 B ’ AT EL. 259.0 T+, observed beddmg joint, d\ppmg 50° REC=100% shear planes, veW tight. o o L. ) ) o 150
g el At EL. 148.0 ft, observed shear, dipping 90 to 70°, tight, Ye-inch fo /-inch clay lining.
ROD=80% At EL. 146.9 ft, observed to be wedk.
REC=100% At EL. 146.0 ft, observed beddmg lomf d\ppmg 50°
RQD=1007% At EL. 145.0 fT, observed bedding joint, dipping 50° ,om I/>-inch thick, very soft,
250 REC=92% plastic, CLAY seam, 140
At EL. 249.2 ft to 243.7 ft, Pressuremeter test. RQD:SO; At EL. 143.3 ft, observed shear, dipping 20°, tight, less than Yg-inch clay lining, less
At EL. 243.5 f1, observed beddmg joint, dipping 50°. ‘ than 1-inch offset.
At EL. 242.9 H observed to be very weak. AT EL. 142.0 ft, observed bedding joint, dipping 45°
240 At EL. 139.0 ft, observed bedding joint, dipping 40°. Shear also observed, 130
REC=907 REC=78Y% tight, less +han Ye-inch clay lining, less than 1-inch offset. Unit is very weak.
ROD:757) ROD=70% AT EL. 137.0 fT, observed 2-inch ﬁh\ck SHALE bed.
! At EL. 236.5 ft, observed joint, dipping 70° AT EL. 135.3 ﬁ, observed bedding joint, dipping 40°, 2-inch fhick,
At EL. 231.0 f*, abserved shear dipping 90 o 75°, 1-inch wide sheared zone, '/g=inch REC=100% moderately hard, DIATOMACEOUS SHALE bed.
230 PPN thick clay ang in center, faintly polished Vg- inch to l/i-inch offset. Consistent RQD=100% At EL. 135.0 fT, "observed 2-inch thick, moderately hard, DIATOMACEOUS SHALE bed. 120
RECJOEM beddmg d\ppmg 50° At EL. 133.5 ff, observed shear, d\ppmg 20°, tight, Y- inch thick clay lining,
ROD=957% At EL. 227.0 fT, observed joint, dipping 70° '4=inch offset,
AT EL. 225.0 ft, observed beddmg jaint, d\ppmg 45 At EL. 132.0 ft, observed bedding joint, dipping 45°
At EL. 221.5 ﬁ observed beddmg joint, dipping 40° At EL. 122.8 ﬁ PTS - Finely bedded SILTSTONE bedded at millimeter scale, alternating
220 ;%g:ggzﬂ ﬁi & %%3,8 H ogserveg t2> dfdmck bed+wwdfh Gbumdcmf soft sediment deformation. REC=100% /‘x;OHELOXW‘gf ZH?? imdﬁozr fbfndps o oot 110
=907 . . observed bedding join ipping 4 RQD=100% o ressuremeter test.
At EL. 213.5 H with local interbedded DIATOMACEOUS SILTSTONE beds less fhan Y3-inch RE C=1007, ﬂ & Hg g : OESer\/eg godge very wfea(}; 459
thick. - o observe edding Join \ppmg
At EL. 212.8 ft, observed bedding joint, dipping 45°. RQD=100% AT EL. 108.0 ft, observed bedding jomf dipping 45° 2 inch thick, moderately cemented S
210 REC=937% REC=100% sequence of medium to coarse grained SANDSTONE, 1/8 inch thick laminations. 100 |-
RQD=937% At EL. 209.7 fT and 208.7 ft, observed fo be very weak, RQD=100% AT EL. 105.5 ft, observed bedding joint, dipping 45° @
At EL. 207.8 ft, abserved posswb\e charcoal fleck, g dia. At EL. 103.0 H observed beddmg lomf d\ppmg 50° n
At EL. 207.0 H observed bedding joint, dipping 50 At EL. 100.0 ff, observed bedding joint, dipping 45° 8
200 At EL. 205.2 ft to 200.2 ft, Pressuremeter test. é[ E9L7 3?9{2 fbf dob;erved sgoeepemed bedding between EL 99.2 ff and shear below at 90 |E
eds dipping 9
REC=100% $+ ‘E/L W9a,5ﬂf.+k abserved phasphate nodule, accasional DIATOMACEOUS SILTSTONE beds up A;ELf 97,3’ ft+, observed shear, dipping 70°, tight, paper thin clay Iining, '/2-inch normal [
RQD=927 o Y4-inc IcK, offse o L o
At EL. 197.5 ft, observed bedding joint, dipping 45° At EL. 96.0 ft, observed bedding joint, dipping 45°. é
190 R At EL. 193.0 fT, observed beddmg jOWT d\ppmg 45°
REC=100% At EL. 192.3 ft, abserved 3-inch fhick, fine fo med\um grained SANDSTONE sequence.
RQD=957% At EL. 189.0 ft, observed bedding jom+ dipping 40°
At EL. 187.0 ft, observed bedding |oint, dipping 45°
REC=1007% At EL. 182.8 ft, observed bedding joint, dipping 45°
180 RQD:WOOVQ At EL. 179.5 f1, observed to be very weak,
- - At EL. 179.0 fT, observed beddmg jOWT d\ppmg 40° E
;%gjgg; At EL. 176.5 ft, abserved bedding joint, dipping 45° 2
i
170 o
E
S
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z1B6

See Sheet 2
FOR CONTINUATION

NOTES:
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)

except as noted in Appendix A.1 of the Final Geotechnical Summary Report

SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

falling a distance of 30" was used to advance the drive samplers.
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SHEET,

DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
3/18/10

CH2M_HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply

by 0.67.
5) All bedding and other structural angles are measured from horizontal,

6) Plan view shown on Boring Location Plan sheet 1 of 2.

At EL. 93.7 ft, observed shear/fault zone, dipping 90 ta 707, '/;-Tnch to '/,-inch thick
REC=947% clay lining, \rregumr undulatory shear, bedrock within sheqr zone is moderately
20 RQD=817% contorted, beds are fo\ded and Wregumr beds d\g up fo 60°
REC=100% A+ EL. 91.0 f+, observed bedding joint, d\ppmg 45
RQD=637% . At EL. 89.0 ft, observed shear, dipping 65°, tight DGD@P’*‘H’\H’Y clay lining.
REC=100% At EL. 88.0 H observed beddmg joint, d\ppmg 50°, interbedded fine SANDSTONE and
80 RAD=07 SHALE, gmduQHy increasing cemented, moderately hard to EL. 81.7 ft.
REC=927 At EL 86.0 ft, observed bedding jO\ﬂT dipping 55°, well cemented, moderately fractured.
RQD*85; At EL. 85.0 ft, observed lacal beddmg p\anes with chrome co\ored minerals.
T At EL. 83.0 H observed roughly 1.5 thick, moderately hard, laminated, SILTSTONE bed,
moderately fmcfured
70 REC=957 At EL. 81.5 ft, observed bedding joint, dipping 45°, soft fo moderately soff.
RAD=907 At EL. 70.5 ft, Unit is very wedk.
: At EL. 68.5 ﬁ observed 3-inch thick moderately cemenfed zone, moderately hard.
At EL. 63.0 H observed bedding joint, dipping 45°, occasional SHALE beds up fo
. I/a-inch thick.
60 REC=100% At EL. 61.5 ft, observed ¥4-inch thick, cross-bedded, fine SANDSTONE bed, pinches and
RQD=887% swells, ]ncrecsmg SANDSTONE beds.
At EL. 61.0 ft, observed ¥,-inch thick, cross-bedded, fine SANDSTONE bed, pinches and
swells.
REC=100% At EL. 60.5 ft, observed 2" thick SANDSTONE bed, \Gmmcﬁed,
50 RQD=100% At EL. 59.5 H observed beddmg joint, dipping 50°
At EL. 57.0 ft, observed 1.5" diameter granitic cmsf subrounded.
=3 At EL. 56.6 ft, becomes modemfe\y soft to modemfe\y hard, SANDSTONE is light
02-10-09 greenish gmy, SILTSTONE is black,
40 Terminated at At EL. 54.5 f+, observed bedding joint, d\ppmg 45°, 2" thick SANDSTONE bed, well
fL. 46.7 cemented, !/s- ihch thick SILTSTONE lamination in center.
ER; = 75% AT EL. 53.0 f+, observed 1-inch thick SANDSTONE bed pinches out at center of core.
At EL. 52.5 ﬁ observed bedding lomf dipping 50° SANDSTONE beds exhibit soft
sediment deformation: cross bedding, pinch and sweH
30 At EL. 49.5 ft, observed beddmg lomf d\ppmg 45°
At EL. 47.0 ft, observed bedding joint, dipping 50°
=
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Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

BENCHMARK =
NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°
MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710).
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1

68" west of the center of the
"north of the north curb face. NGS PID EW9453.

1991.35 epoch.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

GEQTECHNICAL ENGINEER DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,
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RAVEENDRA

o._GE 2743
«p. 06730711

POST MILES _ [SHEET] TOTAL

DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
3/18/10

CH2M_HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

Units are in U.S. survey feet.
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 1 of 2.
R-09-Z1B7
:1849941,30
F: 6506175.09 REC=100% At EL. 395.5 T, becomes SILTSTONE with thin inferbeds of SILTY SANDSTONE, laminated,
480 EL. 480.5’ — RQD=1007, slightly weaﬂwered soft, very slightly fractured, mostly low plasticity, reacﬂom +o HCL. 390
ASPHALT, 6 thick At EL. 390.0 fT to 384, O ft, Pressuremeter test,
Road base material, 6" fthick At EL. 383.6 ft, observed beddmg Jjoint, dipping 10°.
SANDY Tean CLAY (CLJ; stiff; olive yellow; moisT; fine SAND; medium plasticity fines At EL. 381.2 ft, observed bedding Joint, dipping 10°.
[OLDER ALLUVIUM]. REC=80% At EL. 379.8 ff, observed fault, d\ppmg 90° o
470 9.4 Lean CLAY with SAND (CL); hard; dark brown; moist; medium plasticity fines. ROD=80% At EL. 379.0 1, observed bedding joint, dipping 20° 380
At EL. 460.5 ft, micaceous. REC=807 At EL. 377.0 ft, observed joint, dipping 45° .
At EL. 455.5 ft, little medium to fine SAND. RQD=67% At EL. 315.4 f1, observed bedding JO‘”* dipping 20°.
3817.4 . S At EL. 375.1 ff, observed bedding joint, dipping 20°.
LigfmECLLALE%CSU%PG\FSSHDECEWAHY ;%ﬁeg};NBnrohmer,dn brown to dark brown; moist; little medium to At EL. 374.5 £1'10 369.0 1 Pressuremefer fest.
460 A Tine SAND.. ’ ’ ’ ’ ’ A+ EL. 368.2 £+, observed jom+ dipping 60°, tight, no lining. 370
| A 0, ot oo e b il s 1 enenes el ) Setne o
T4/ MOWEs | [SEDIVENTARY ROCK: DIATOMACEOUS SILTSTONE, massive, olive fo white, decomposed, very soff, ran—asn SEDIMENTARY ROCK: SILTY SANDSTONEngery Iickly gbedded to massive, very dark grayish
Pl oxidized. [PUENTE FORMATION] REL=9687 brown, sligntly weathered, soft; with scattered, very thin SILTSTONE interbeds.
450 At EL. 440.3 f+, SEDIMENTARY ROCK: DIATOMACEOUS SILTSTONE with some SHALE interbeds, RQD=987% gnr Ly J 360
6(/172 1.4 laminated 4o very thinly bedd d, At FL. 358.5 fT, observed SILTSTONE bed, 1.5’ Th\cK Thinly bedded, very dark grayish
y inly bedded, pale alive to, pale vyellow, infensely weathered, very REC=87Y% brown, low D\Gsﬂcww wedk reaction to HCL So\uﬂom
soft, carbonate nodules. —a7e .
REC=10075074 4] 7 A EL. 440.0 T+, observed bedding joint, dipping 5° EE%:%Z? éfd(Ede 332 8 fdf Kobser\/edh bbeddmg‘mmf‘ df\pp\ﬁng 15° KSILTSIONE EedHCWLB f‘mck Thinly
ROD=T00%_ | % @ At EL. 438.0 ft, abserved bedding joint, dipping 15°. Rob=3o e e d LS HV%W”BSSOW PG LYy ear reastion e sotution.
440 GUS Elev 440.5',, - At EL. 435.3 T1; observed bedding Joint, dipping 15°. T At EL. 341.5 f1, observed badding loint. dipping B0%, local CLAY beds 350
07/01/09 At EL. 435.0 ft, becomes very pale brown fo brownish yellow, moderately weathered, REC=77% A EL. 3385 £t ob d beddi 9] ) di PpINg 80"9 I/,-inch thick ’
REC=100% soft, with carbonate veins and nodules. ROD:68‘; SILTSTONE ‘merbeodserve edding join pping 27 ine e
ROD=1007% At EL. 432.5 1, observed light gray fo light olive braown, 2" thick SANDSTONE bed, fine T A+ EL. 337.7 ft, observed beddmg oint, dipping 80°, 1'4-inch thick SILTSTONE interbed
430 e —— %;G‘Eﬂedwg‘%p‘{”ﬁ 20°, friable, no reaction fo HCL. REC=1007% At EL. 335.0 ft, observed, 3’ ft RN SILTSTONE, laminated o very thinly 340
=93% obseérved SANDSTONE bed, 3" thick, fine gmmed fmab\e dipping 20° ROD=100% bedded, dark I h, soft, K, with et q thin interbeds of SANDY
REC=100% A+ EL. 429.3 1, cbserved light greemish gray, SANDSTONE bed, 1" thick, fine grained, ’ edded, very dark gray, fresh, soff, wedk, with scottered very Thin inferbeds o
RQD=807 ¢ S ’ REC=100% SILTSTONE Unoxidized, mostly non- p\osﬂg moderate reaction to HCL.
=807 riable, d\ppmg 20 .
y ROD=TO0Z | SILTY SANDSTONE, as EL. 360.0 ft, fresh.
REC=T73% At EL. 427.9 T, observed SANDSTONE bed, 2" Thick, fme gmmed friable, dipping 20°. /
420 I At EL. 426.3 Tt abserved bedding joint, dipping 20°, 0.6’ thick SANDY SILTSTONE bed, REC=1007, M EL. 33125 ft, opserved bedding joint, dipping 45° 530
REC=1007 At EL. 424,0 T+, observed SANDSTONE bed, 3. fhick, fine grained, friable, dipping 20°. RQD=1007% SEDIMENTARY ROCK: SILTSTONE, laminated to very thinly bedded, very dark gray, fresh, soft;
—ony At EL. 421.0 +, observed SANDSTONE bed, 3" thick, fine grained, friable, dipping 20°. REC=100% with scattered, very thin interbeds of SANDY SILTSTONE. Unoxidized, mostly non-plastic,
RQD=100% At EL. 420.3 f+, observed SANDSTONE bed, 4" thick, fine grained, friable, dipping 20° RQD=1007% moderate reaction to HCL.
REC=100% At EL. 420.0 f+, becomes DIATOMACEOUS SILTSTONE with fine SANDSTONE \Gmmcﬂoms, At EL. 330.5 f, observed bedding joint, dipping 45° w
410 RQD=100% light greenish gray, locally conforted and bioturbated. Bedding dipping 20° At EL. 328.5 £, observed bedding Joint, dipping 70° 320 |=
REC=100% At EL. 418.0 ft, grades to DIATOMACEQUS SILTSTONE, lacks sandstone. At EL. 325.0 ft, observed bedding joint, dipping 80°, locally intensely weathered and @
RAD=1007, At EL. 415.0 f*, observed bedding joint, d\gpm ZO moderately SOH n
REC=077 At EL. 412.0 ft, observed joint, dipping 70°, tight, calcite lining. At EL. 323.7 ft, observed 6" thick calcareous concretion, fresh, hard, moderate reaction o
*92; SEDIMENTARY ROCK: SILTSTONE, laminated to very thinly bedded, very dark gray, s\\ghﬂy fo HCL solution. =
400 RAD=927. weathered, soft, slightly frocfured mastly non-plastic fmes Contact between oxidized At EL. 320.4 ft, observed bedding joint, dipping 80°, 310 §
REC=877% and unoxwded Af EL 408.0 ft, gmdes to SANDY SILTSTONE, very dark gray, massive, T
RQD=877% unfractured, unoxidized, fme frained, no reaction to HCL [PUENTE FORMATION] u
At EL. 410 5 ft, observed bedding jOWT dipping 10°. =
390 At EL. 405.0 ft, becomes mfemse\y weathered, soft fo moderately soft.
At EL. 400.0 ﬁ becomes thinly bedded to \Gmmcﬁed
At EL. 398.5 ft, observed bedding oint, dipping 40°
At EL. 398.0 ﬁ observed beddmg joint, dipping 40°
At EL. 397.5 ft, becomes massive.
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FOR CONTINUATION PROFILE |z
Vert: 1"-10’
. PREPARED FOR THE BRIDGE NO. &
DEREK HIGA DRAWN BY: EDELYNE MIGUEL R. CHAVEZ - g
DESIGN OVERSIGHT ENGINEER FIELD INVESTIGATION BY: c A IS_TIAFTEO EFN I A MAHESWARAN RAVEENDRA N/A S R 7 10 T U N N EL T E CH N I CA L s T U D Y f
PROJECT ENGINEER POST MILES i
CHECKED BY: . 1/19/09 - 1/23/09
TS DAN JANKLY owre: DEPARTMENT OF TRANSPORTATION N/A LOG OF TEST BORING SHEET 1 OF 2 g
QRIGINAL SCALE IN INCHES ! | ! | ! | cu DISREGARD PRINTS BEARING REVISION DATES A
0GS CIVIL LOG OF TEST BORINGS SHEET FOR REDUCED PL o X 2 5 EA 07-187900 EARLIER REVISION DATES — o= | | | | | | 1 2 |5

FILE => $REQUEST




BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
7 LA 710 N/A
NOTES:
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and 3/18/10
Rock Logging, Classification and Presentation Manual {(June 20Q7) GEOTECHNICAL ENGINEER DATE

except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

MAHE SWARAN
RAVEENDRA

dated (April, 2010). PLANS APPROVAL DATE

«p. 06730711

o._GE 2743

2) California ring, standard penetration test, and HQ&PQ core samplers Tr:)lslfofe of toliforqit: o; ifshszicersorogenfs
H H S not be responsible for the accuracy or
were used to obtain soil ond rock somples. completeness of electronic copies of this plan sheet,
3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs CH2M_HILL
falling o distance of 30" was used to advance the drive samplers. € HUTTON CENTRE DRIVE, SUITE 700

SANTA ANA, CA 92707

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z1B7
See Sheet 1
FOR CONTINUATION
REC=100%
320 RQD=1007% REC=80% 250
B 5 At EL. 316.5 ft, observed 2 ft fthick LIMESTONE bed, very fhinly fo thinly bedded, dark RAD=07,
% olive gray, fresh medium sfrong, unfractured, umoxwd\zed maderate reaction to HCL DO
RAD=100% solution. Bedding dipping 80° REC=1007%
R%gjgg; At EL. 315.4 7+, abserved bedding joint, dipping 80° RQD=100% SILTY SANDSTONE, laminated, very dark gray, fresh, exfremely weok, moderately soff,
310 RQD=1007% At EL. 311.0 ft, observed 1.5 ff thick LIMESTONE bed, Iignt greenish gray, fresh, hard, REC=100Y% Unfractured; with laminations of Iight bluish gray, fine grained SANDSTONE 240
REC=100% unfractured, unoxwd\zed sfrong reaction to HCL so\uﬂom RQD=100% impregnated with far,
RQD=1007% At EL. 309. 5 1, observed 2" thick bed of SILTY SANDSTONE, laminated, very dark gray, REC=100% Micaceous, unoxidized.
REC=987 ggﬁggTom’\loEderMme\y sofft, uﬂfgﬂ@féred with laminations of Mghf bluish gray fine RQD;WOOVV A EL. 244.0 T, observed bedding joint, dipping 70° .
300 RQD=677 icaceous, unoxidize L REC:GOVV At EL. 236.0 H observed bedding joint, dipping 70° 2 thick SILTSTONE bed. 230
- At EL. 307.5 T, observed bedding joint, dipping 80°. Unit is weak. e | At EL. 232.5 ﬁ, unit is very weak.
REC=83% At EL. 306.0 ft, observed bedding jom# dipping 80°, 1 inch thick, calcarecus interbed, ROR=o0%, At EL. 231.2 f+, PTS - Arkosic SANDSTONE, biotite rich.
RQDiOA . white. ) RQD;WOO‘; At EL. 229.3 ft, observed 0.9 thick SILTSTONE /SHALE bed, dipping 70°
REC=125% AT EL. 304.3 ft, observed 2.9 ft thick bed of SANDY SILTSTONE fo SILTY SANDSTONE, REC=1007 At EL. 228.0 ft, unit is extremely weak.
290 RQD=0% moderately fo fhickly bedded, very dark gray brown, fresh, soff, unfractured, unoxidized, — . At EL. 227.9 ft, observed 1’ thick SILTSTONE/SHALE bed, dipping 70° 220
REC=100% sand is fine grained, micaceous, no reaction to HCL solution. RQD=1007% At EL. 221.0 ft, with with gravel-sized SILTSTONE /SHALE fmgmews
RQD=807% SEDIMENTARY ROCK: SILTSTONE/SHALE with fjne SANDSTONE laminations, laminated to very R(E)C:W(O)gé At EL. 219.7 ft, observed 0.9 thick SILTSTONE/SHALE bed, dipping 70°.
REC=807% thinly bedded, very dark gray, (light bluish gray sandstone beds), fresh, unfractured, SE%:%OVG SILTSTONE /SHALE with fine SANDSTONE laminations, \Gm\mafed fo very thinly bedded, very
—os tar impregnated bedding. %F dark gmy, (1ight bluish gray sandstone beds), fresh modera#e\y sofft, unfractured.
RQD=727% o RQD=807
280 REC=100% ﬁi Et Sgég H ogserveg Eeggmg lo‘”i g\ppmg 280 REF=100Y At 206.7 ft, observed bedding joint, d\ppmg 80° 210
ROD=1007% observed bedding |oint, dipping o RQD=1007. At EL, 205.8 ft, observed bedding joint, dipping 70°
B 5 At EL. 293.8 H observed bedding om# dipping 707, At EL. 203.0 H becomes very hard.
REC:WOOE/E At EL. 289.0 f+, abserved bedding ﬁoww dipping 80°, 2 inch thick, medium strong, hard, REC=100% At EL. 200.0 ft, observed bedding joint, dipping 80°
o RQD=100% caleareous bed, strong reaction 1o diluted HCL, RQD=100% At EL. 195.6 ff, unit is weak. 00
21 REC=1007% At EL. 284.8 H abserved beddmg joint, d\ppmg 7O°2 irﬁerv@\ with abundant REC=100% . At EL. 193.7 ft, observed bedding joint, dipping 80°, LIMESTONE bed, 2 inches fhick. 2
RQD=100% very thin interbeds of Iight bluish gray, friable, fine-grained SANDSTONE RQD=100% SILTY SANDSTONE, \Gm\mﬁed very dark gray, fresh, modemfe\y soft, unfmcmred with
REC=100% beds between EL. 284.5 £+ f0 EL. 272.5 ff. o i1/ . . REC=100% laminations of Mghf biuish gray, fine grained SANDSTONE m\caceous unoxidized.
RQD=1007%. At EL. 280.0 ft, observed bedding joint, dipping 70%, 1)/2-inch thick fine RQD=1007% At EL. 192.5 ff, becomes locally bioturbated.
260 nne grained sand, light bluish gray. REC=100% — AT EL. 186.0 t, observed bedding joint, dipping 70°, on 6-inch thick LIMESTONE bed. 190
REC=1007% AT EL. 278.5 ﬁ abserved tar impregnated bedding Op\Gne Unit is very weak. RQD=100%
RQD=100% At EL. 274.0 ft, observed bedding joint, dipping 70°. Unit is weak. REC=100%
REC=100% At EL. 272.2 H observed 5.7 ft fhick section of SHALE very thinly bedded to RQD= WOO/
ROD=167% laminated, very dark gray, fresh, moderately soft, umfmcfured moderate reaction to REC=10 =
250 HCL so\uﬂom unoxidized, mostly \ow plasticity, no SANDSTONE \Gmmeﬂoms RQD= WOO/ 180 |=
At EL. 269.5 H abserved bedding joint, d\ppmé 70°. Unit is very weak. 01-23-09 ®
AT EL. 266.5 ﬁ abserved 2.3 ft thick bed of SILTY SANDSTONE, massive, very dark gray, Terminated at i
fresh, soft, mosﬂy fine grained, friable, weak reaction to HC\ unoxwd\zed unfractured. £L. 180.5 o
At EL. 264.2 H observed 1.7 ft thick bed of LIMESTONE, light greemsh gray, fresh, ERE‘-: 757 o
hard, umfracmred unoxidized, sfrong reaction to HCL salution. 5
At EL 264.0 T+, observed beddmg jOWT d\ppmg 70° z
At EL. 261.0 ft, observed bedding |oint, dipping 70° w
At EL. 252.7 ﬁ abserved bedding jaoint, dipping 70° é
wl
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

DIST| COUNTY | ROUTE T e [P Ak

TOTAL PROJECT SHEETS
7 LA 710 N/A

NOTES: - B

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and ande 3718710

Rock Logging, Classification and Presentation Manual {(June 20Q7) CERTIF IEDENGINEERING GEOLOGIST DATE
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

dated (April, 2010).

KRISTOPHER P,
BARKER

._CEC 2383

PLANS APPROVAL DATE

CE ED
. . . . . . . . ENGINEER NG
2) California ring, standard penetration test, and HQ&PQ core samplers The State of California or its officers or agents GEOLOGIST

were used to obtain soil and rock samples. shall not be responsible for the accuracy or

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z1B8
N: 1850582.92
E: 6512724.74 N
420 FL. 419.6" 4 ] ] ] ] 310
SILTY, CLAYEY SAND (SC-SM); dense; light alive brown; dry; fine SAND; litfle Tow fo REC=837%
medium plasticity fines [RECENT ALLUVIUMI. ROD=837 ==
7712 At EL. 414.6 fH, coumm'ms trace fine GRAVEL . REC=, ’
410 :;f: At EL. 412.6 ft, olive yellow motfled with light gray. ROD:VZ 300
REC=100% At EL. 299.6 fT, becomes moderately soft., Unit is very weak.
g At EL. 404.6 fT, becomes black. RQD=1007%
RO SANDY SILT (MLJ; sTiff; dark grayish brown; dry; few GRAVEL; [1Tfle coarse fo fine SAND; REC=837
400 mostly low plasticity fines. ROD=83". 290
HH SILTY SAND (SM); dark vyellowish brown: medium SAND. T .
RORDE%BWOOVOA At EL. 289.6 ff, becomes laminated.
GWS Flev 394.6, Lean CLAY (CLJ; soff; very dark grayish brown slightly motfled with rust staining; =1007%
07/01/09 0.4 medium plasticity fines. REC=100%
390 4 Rob=1007% At EL. 281.6 ft, contains &' lense of fresh, very strong, very hard 280
i SILTY SAND (SM; very dark grayish brown; fine SAND. ;ngggm A+ EL. 27901 ﬁ: becomes very slightly fmcafured9 beddmag plane sepnamﬂom
PO AT Poorly graded SAND (SPJ; medium dense; grayish brown; coarse to medium SAND; REC:WODO‘V
380 weak cementation. ROD=100% 270
—DS SILTY, CLAYEY SAND (SC-SM); medium dense; grayish brown; frace fine GRAVEL; .
- M mostly medium to fine SAND; some low plasticity fines. REC=100%
SEDIMENTARY ROCK: [SILTSTONE]/MUDSTONE, olive gray, intensely weathered, soff, unfractured, ROD=100%
3311.4 with thin (1") clay lenses. [PUENTE FORMATION]. REC=100%
370 RQD=100% 260
REC=987% At EL. 259.6 ft, becomes sofft.
O RAD=987,
4311.4 . —95°
At EL. 364.6 f1, contains pebble to cobble. REC=95%
360 . ROD=05" 250
REC=1007% AT EL. 249.6 fT, with few coarse sand.
RQD=1007%
el Massi dium dark to dark deratel thered, soft, unfractured REC=100% N o
350 assive, medium dark gray to dark grdy, moderdrely wearhered, sotT, untractured. RAD=100% AT EL. 243.1 ft, contains 3" lens of fresh, very hard. 240 |=
REC=100% ’
RQD=1007% !
B REC=93% AT EL. 235.1 ft, contains 6" lens of fresh, very hard. o
340 REC=100% [(9/12.4 4 o ROD=037, ’ ’ J 230 |-
RQD=0% 7 AT EL. 339.3 T+, unit is very weak. Cage At EL. 230.0 ff, unit is very weak. 2
s DO, REC=05% ) &
REC=977% — <> RQD=957 :
ROD=477 PALY A =
REC=07 [41]1.4 , REC=100% =
330 RQD,OO/" At EL. 330.6 ft, grades to greenish black. RQD=100% 220
REC=100% At EL. 329.6 ft, becomes slightly fracfured, not healed, dipping 60 fo 50°.
= o 01-12-09
ROD=1007% Terminated at EL. 219.6’
REC=1007% ER = 87%
320 RQD=100% 210 |,
REC=50% AT EL. 318.6 ft, becomes unfractured. =
RQD=507% ) - o o G
REC=100% At EL. 314.6 ft, becomes slightly fractured, not healed, dipping 50°. Unit is very weak. ~
310 RQD=1007% At EL. 309.6 ft, becomes unfractured. 2
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R-09-Z2B1
6"
450 - q T \ORASS-LANDSCAPE (Fil1). 390 q o
. d SANDY lean CLAY (CL); very stiff, strong brown and gray, slightly moist, about 1% coarse
Elv. 441.0 mprpf GRAVEL, 90% medium to fine SAND, 9% fines, slightly pldstic, granitic gravel, [ALLUVIUM] _
At EL. 446’, becomes brownish yellow.
440 - (WODCEBED "SEDIMENTARY ROCK (SANDSTONE/MUDSTONE], fine-grained, laminated fo Thin-bedded, 380 - REC=43% [} At EL. 381", slightly fractured, minor faults, dipping 65°, displaces bedding 'ai-------
gray, decomposed, soft, unfractured, bedding dips 60°, (CLAY interbedded REC=76% , . . .
E (34125 : _ F f E REL=(0/% | “At EL. 375.5, slightly weathered to moderately weathered, some hard pieces, minor
@@ with SAND- CL/SP, hard clay, loose sand, moist, fine sand). [TOPANGA FORMATION] REC=647% foulfs, horiz”or‘lf?? +o|6l(l)° dip, Vs displocements, folded be’dding 50°- 90° gip.
430 4 - B vz . = @ oAt EL. 429.2°, bedding 60°. e 370 4 pecoaay HR} - At EL. 373.5%, 's" to Y4 fault off-sets, fault with polished surface. . . ... . . . .
E REC=92% [ “At+ EL. 425°, bedding 45°. g REC=43% “At+ EL. 364’, becomes bedding 80° dip, easy parting on bedding planes, weak calcite cementation.
'5420 4 REC=97% [E=-------- TT-At EL. 4207, bedding 30°- 45°. . 2360 +4--- REC=98% ,ﬁé?‘DEiLr{;ggbq’,“bg?omes diagonal shear, moderately fractured, smooth, CLAY filling faults
- MDOWEDLO A+ g, 416°, horizontal bedding, /4" thick gypsum veins, steeply dipping, - At E'—- 358.5", minor fault dipping 45°. _ _ _ _
= 7 REC=987% random orientation. b4 T REC=70% SEDIMENTARY ROCK: (MUDSTONE and SANDSTONE), fine-grained, |GmInCI’fe‘d to thinly bedded,
= At EL. 411°, thin laminated Gypsum veins to '/4", bedding 45°. =] gray to very dark gray, slightly weathered, very soft to soft, friable sandstone,
=410 ----- REC=32% -----.-.T-TRo recovery at EL. 409°. T T T T LT T T L T T T T T T T =350 REC=100ATF—----------- §lightly fo moderately fractured, wavy bedding dipping near vertical (85°- 90°), ..... ..
g —_— g R—EC-100' parting along some bedding planes.
w i REC=83 ——At EL. 406, wavy bedding dipping 85°- 90°. w i RECﬁ/)
w — At EL. 403’, gypsum veins up to !g" thick on some bedding planes. w —_—5 At EL. 3427, minor reaction o HCL
400 4+ rec=487 |=|MUNGDE0 SEGINENTRY ROTK™ (MUDSTONE “and_ SANDSTONE ], Finé-grained, iaminaTed 6 thinly bedded, 340 - REC=92% [ ... At EL. 3357 bodaing. 300 900 . T
very dark groy 1o dark yellowish brown, intensely weathered ‘ro_modercgely \geo‘rhered, . : ’ 9 : .
l REC=90% very soft fo soft, unfrdctured, wavy bedding dipping near vertical (85°- 90°) i REC=63% -Some as above but appears more rock-like.
- \Af EL. 396.5' +i [ dst beddi [ ins to '4" thick RECﬂOé' At 342’ minor HCL reaction.
. .5', parting along some mudstone bedding planes psum veins to !/ ick. = 2 332’ : el VAT AT .
390 ----- REC=42% |[FH - At EL. 395.5'; severa bedd?ng planes polished but wupfhou‘r’s??ckensmes; parting- along 330 7--- ROD=0% | Ai_EL_iBE,_s_eie_ro_lin!'lc:r_h_ou_rl_m_e_fiu_lff ,_WJ_T!:, ;/5; Zo;éz;d;[sflr_qcr_eTei’)iﬂ_”_ﬁ_, ************
- bedding planes, smooth and polished bedding surfaces. @ At EL. 328.8° £ qp Met test
1 REC=65% At EL. 391, becomes very dark gray brown to black, slightly to moderately weathered, 1 ' +8» perrormed Fressure Neter test.
I very soft, micaceous.
e . o . o
380 et ----- ‘At EL. 386", joint 607, polished. 320 - --- REC=20% | R At EL. 322°, altered sandstone; feldsparthic Iitharenite, calcite, carbonaceous
RQD=207% matter, collophane.
uH— - = o S e e e e o —
1 1 @ At EL. 317, performed Pressure Meter test.
370 dem 310 47 ReCc=45% [Hhepy - TR ELT.310,8'; hedled follT, minar ACL Féaction. T T T T T T TUSSSSSSSSS
=307, At L.308.88 deperates upon dry?ng-slokleng.
i REC=T00 —A* EL. 306°. minor fault displacements, 0.1".
LEaE D
300 o RAD=39% T S
01-21-09
Terminated at
EL. 301.0°
ERi = 70%

BENCHMARK:

NGS Benchmark used. Pt MF 36F: N1847799.06, £6512460.75, Elevation 407.29
MF36F: A 3" Brass disk stamped "Metropolitan Water Deistrict of Southern California MF 36F 1989,

set in the top of the bridge curb at the northwest corner of the Hellman Avenue overcrossing of

the Long Beach Freeway (I-710). 68" west of the center of the south bound lanes of the freeway,

25" north of the centerline of Hellman Avenue, 13" east of the west end of the bridge, 1’ north of the

north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on North American Vertical Datum 1988.
P+ 0153: N1845410.50, £6509860.21
Pt 0617: N1858044.30, E6491094.23

Units are in U.S survey feet.

NOTES:

1) This LOTB sheet (Boring Record) was prepared in accordance with the Caltrans Soil and Rock
Logging, Classification and Presentation Manual (June 2007) except as noted in Appendix A.1 of
the Final Geotechnical Summary Report SR-710 Tunnel Technical Study Los Angeles County,
California dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers were used to obtain
soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs falling a
distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard penetration test
sampler blow count, for granular and cohesive soil, multiply by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°
A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF  36F:

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’

east of the west end of the bridge, 1

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,
P+ 0617 N1858044.3, E6491094.23.

Units are in U.S. survey feet.

"north of the north curb face. NGS PID EW9453.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.
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R-09-Z2B2
N: 1864998,91 .
E: 6500225.40 4 REC:WO% SEDIMENTARY ROCK ~ SANDSTONE, thinly to moderately bedded, th; brown, slightly weathered
600 FL, 601,17 ONCRETE [Corerete S5 =] RQD=100% Bo freshw,élomode.‘rgfe\y‘ hard, very slightly fractured, dipping 127, silty, fine sand. 530
" oncrete = . =100% ippin silty, clayey,
4 Poorly graded GRAVEL with SAND (GPJ; dense; yellowish brown; dry; mosfly coarse fo fine, Eégﬂggf JOP\ET %C\Qy: not hyeg\ed), dipping 250
rounded GRAVEL, max. 3 in. dia.; little medium to fine SAND; frace fines; weak e Grayish orange, coarse sand, =
cementation; (Aggregate Base = 7). . . . Eégjggﬁ SEDINENTARY ROCK SILTSTONE, thinly fo moderatfely bedded, grayish orange, slightly
590 o CLAYEY SAND with GRAVEL (SCJ; dense; yellowish brown; dry fo moist; few coorse fo fine, Pees weathered to fresh, moderately hard, unfractured, dipping 22°, sandy, fine sand. / 520
REG=1007 rounded GRAVEL, max. 3 in. dia.; mostly coarse to medium SAND; few fines; weak REC=1007, SEDIMENTARY ROCK  SANDSTONE, Thinly fo moderately bedded, Iight brown To grayish orange,
ROD=1007% cementations Artificial fill. RGD=100% slightly weathered fo fresh, moderately hard, slightly to very slightly fractured,
REC=100% SEDIMENTARY ROCK, SANDSTONE, thinly to moderately bedded, pale yellowish brown, REC=100% dipping 15°, medium sand.
RAD=100% moderately fa slightly weathered, moderately hard, very slightly fractured, coarse RQD=100% Dipping 10°, coarse -
> ; . L 510
580 REC=1007, sand, poorly cemented [FERNANDO FORMATION]. Joint {cloy. not healed), dipping 10°, clayey.
RQD=1007% W SEDIMENTARY ROCK SILTSTONE (MUDSTONEJ, fhinly fo moderafely bedded, dusky red, moderafely SEDINENTARY ROCK CLAVSTONE, Thinly To moderately bedded, TTght brown, STTghily weaThered (
_ . o sligntly weathered, modemfe.\y hard, very slightly fmcfured, fo fresh, moderately hard, Lnfmcfured, sandy, medium fo’ coarse sanén
REL=1007 SEDIMENTARY ROCK SANDSTONE, thinly to modercfely bedded, light brown, moderately fo SEDIMENTARY ROCK SILTSTONE, thinly to moderately bedded, 1ight brown, sligntly weathered
570 RQD=100% slightly weathered, moderately hard, very slightly fractured, coarse sand. Yo fresh, moderately hard, unfractured, dipping 11°, sandy. ) ” 500
ST %%%LMKEGNJGA@Y@OCSKHgcmfTWOGNGE#eMrUgST%NOEJe’rg:‘em"yy h*GOrdmovdgﬁyﬂ*se“iyghbﬁgdi%c“f%fedb?gmﬂd’y i SEDINENTARY ROCK CLAYSTONE, Thinly To moderafely bedded, 17ght brown, STTghily weathered I
- - sand, moderately graded. ’ ’ ’ ’ To fresh, moderately hard, unfrqnﬁured9 sandy. ] .
R SEDIMENTARY ROCK SANDSTONE, Thinly fo moderately bedded, 11ght brown, moderately o 2o fresh, moderately hords S11gh13 tractured, dipping 129, somdy o o oY weeThered
9 9 ) 9 °
560 REC 957" W slightly weathered, moderately soft to moderately hard, very slightly fractured, Light olive to thfybrowm dipgpmgy 11°, sandy H?E fgo medium sémd
RQD=100% g?ﬂ?e;me sand, poorly graded. Concretion ~ 1" diameter.
REC=100% W Dipping 33°, coarse sand, with gravel. Eomcre?om N (1)‘,‘5d.d\c1m*e+er,
550 RQD=1007% SEDIMENTARY ROCK SILTSTONE, fThinly fo moderafely bedded, 11ght brown, moderafely fo Jor ety hot healed] - dinping 30°
REC=1007% slightly weathered, moderately soft to moderately hard, unfractured, dipping 277, oint {cidy, not nhealed), dipping .
RQD=100% sandy, fine sand. Concretion ~3 diamefer.
REC=100% WYOWE SEDIMENTARY ROCK  SANDSTONE, fhinly fo moderafely bedded, I1ght brown, moderafely fo SEDIMENTARY ROCK CLAYSTONE, Thinly Ta moderafely bedded, [Tght olive, slightly weathered
RAD=1007% slightly weathered, moderately soff to moderately hard, unfractured, silty, fine sand. to fresn, moderdately hard, slightly to very slightly fracfured, sandy, fine sand.
540 - Dipping 8°, fine sand, with silt. Joint dipping 38°. . o -
REC=100% Dipping 8°, coarse sand. Joint [clay, not healed), dipping 8°, 1/4" thick clay.
RQD=100% Medium sand, with silt. Concretion ~ 3" diameter. _ _ _ _
To light brown, fine sand, with clay. SEDIMENTARY ROCK SILTSTONE, fhinly fo moderately bedded, Iight olive, slightly weathered "
530 Grayish arange, dipping 22°, silty, fine sand. fo fresh, moderately hard, unfr'ccfured, with coarse sand. ] ] ] s
Light brown, dipping 18°, sandy, fine sand. SEDIMENTARY ROCK CLAYSTONE, fhinly fo moderately bedded, light olive, slightly wetﬁhereéjH 5
SEDIMENTARY ROCK SILTSTONE, Thinly To moderately bedded, TTght brown, slightly weaThered to_fresh, moderately hard, unfractured, sandy, medium to coarse sand, some gravel fo Ja". A
to fresh, moderately soff to moderately hard, unfractured, dipping 19°, sandy, SEDIMENTARY ROCK SANDSTONE, fhinly to moderately bedded, light olive mottled with light
medium sand. brown, slightly weathered to fresh, moderately hard, unfractured, silfty, medium to @
SEDIMENTARY ROCK CLAYSTONE, thinly to moderately bedded, moderate brown motfled with coarse sond. - 5
light olive, slightly weathered fo fresh, moderately soft fto moderately hard, Concrefion ~ 17 diameter. o T
unfractured, dipping 22°, sandy,. Grayish orange, dipping 12", coarse sand. ] ] ‘ "
SEDIMENTARY ROCK SANDSTONE, Thinly fo moderately bedded, moderate brown, slightly SEDIMENTARY ROCK SILTSTONE, moderately to thickly bedded, light brown, slightly weathered é
weathered to fresh, moderately hard, unfractured, clayey, medium sand. to fresh, moderately hard, unfractured, with fine sond,.
SEDIMENTARY ROCK CLAYSTONE, thinly fo moderafely bedded, Iight brown, slightly weathered sandy, coarse %G”,dﬂ
to fresh, moderately hard, unfractured, dipping 19°, Concrefion ~ 3" diamefer. ] ] .
SEDIMENTARY ROCK  SANDSTONE, fThinly fo moderately bedded, light brown motffled with light SEDIMENTARY ROCK SANDSTONE, fhinly fo moderately bedded, grayish orange, slightly
olive, slightly weathered to fresh, moderately hard, very slightly fractured, bedding weathered to fresh, moderately hard, unfractured, medium fo codrse sand.
joint (clay, not healed), dipping 12°.
SEDIMENTARY ROCK SILTSTONE, thinly fTo moderately bedded, Iight brown, slightly weathered E
to fresh, moderately hard, unfractured, dipping 28°, clayey, with sand. 2
EDIMENTARY ROCK  CLAYSTONE, Thinly To moderately bedded, TighT brown, sTightly weaThered ~
to fresh, moderately hard, unfractured, sandy, fine sand. I
E
[}
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.
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510 . ) . . . SEDIMENTARY ROCK CONGLOMERATE, moderately bedded, grayish orange, slightly weathered to 480
gggﬂggé SEDIMENTARY ROCK SILTSTONE, Thinly fo moderately bedded, light brown, slightly weathered Eégilggé fresh, moderately soft fo moderately hard, unfractured, clast supported, sand matrix,
= . —)\_to fresh, moderately hard, unfractured, dipping 24°, sandy, fine sand. r = . gravel to 3", cobbles to 4",
REC=100% :\ SEDIMENTARY ROCK SANDSTONE, thickly beddoed9 [Tght brown, slightly weathered to fresh, f REC=1007% SEDIMENTARY ROCK CLAYSTONE, fThickly bedded, light brown to light olive, slighfTly weathered
RQD=100% moderately hard, unfractured, dipping 20°, clayey, medium to coarse sand. RQD=100% to fresh, hard, unfractured, sandy, coarse sand,
500 REC=98Y Concretion ~ 1" diameter. W SEDIMENTARY ROCK SANDSTONE, moderately bedded, Iight brown, slightly weathered fo fresh, 470
ROD:987i Dipping 11°. moderately soft fo moderately hard, unfractured, silty, clayey, coarse sand.
e Concretion ~!5," diameter. REC=0% SEDIMENTARY ROCK SILTSTONE, moderately bedded, light brown, slightly weathered fo fresh,
HEL=100% SEDIMENTARY ROCK CLAYSTONE, Tninly bedded, 11ghi brown, slignily weafhered To fresn, ROD=7. hord, unfractured, sondy, fine sand.
420 o moderately hard, unfractured, sandy, coarse sand. REC=100% SEDIMENTARY ROCK SANDSTONE, fthickly bedded, Tight brown, slightly weathered fo fresh, 460
Sgﬂgg; SEDIMENTARY ROCK SANDSTONE, very Thinly bedded, grayish orange, slignfly weafhered fo RQD=100% moderately soff to moderately hard, unfroctured, clayey, coarse sand. _
= - fresh, moderately hard, unfractured, medium sand. REC=78% Dusky yellow, dipping 327, coarse sand. =
REC=100% SEDIMENTARY ROCK CLAYSTONE, thinly to moderafely bedded, Iight brown, s\ighﬂy weathered ROD=0% Light brown to light olive, hard, coarse sand, with silt. f
480 RQD=100% to fresh, moderately hard, slightly to very slightly fractured, dipping 327, sandy, REC=100% No sample. . . . 450
coarse sand, gravel to 4", ROD=0% SEDIMENTARY ROCK CONGLOMERATE, thinly to moderately bedded, grayish orange, slightly
Joint (not healed), dipping 15°. REC=100% weathered to fresh, hard, unfractured, clast supported, coarse sand matrix, gravel fo 5",
Concretion ~ 3" diameter. RAD=167% SEDIMENTARY ROCK SILTSTONE, thinly fo moderafely bedded, Iight olive, slightly weafhered
Concretion ~ 2" diameter. REC=797 to fresh, hard, unfractured, sandy, fine sand.
470 SEDIMENTARY ROCK SANDSTONE, fhinly bedded, Iight olive, slightly weathered to fresh, EEE%S? %EDI{MENLARY EOCKfchAYhSTOdNE’ ffmmyf fodmoderddfe\y bedded, d\\gh* brown, slightly weathered 440
moderately hard, unfractured, coarse sand with some silt. =80/ o fresh, moderately hard, unfractured, sandy, codrse sand.
2 2 = = = Bon=c7v7 L = =
S‘EHDIME‘NTARY TRé)CK dCLfAYS{TONEH fhhmc\jy fo moderately bedded, [ight brown and 17gni ofive, ROD=677% iggIthEeNrTeéRiOR(%CrKesShANeeSrTSNWEéJKhwrﬂﬂ\oyde*fmmeﬁge;g;g\yumbfegddce%rceiudsKgOGyres\gogggnrdeeﬂa sligntly
slightly weathered to fresh, hard, unfractured, dipping , sandy, coarse sand. ) ) d, :d, .
SEDIMENTARY ROCK SANDSTONE, moderatfely fo fhickly bedded, grayish orange, slighfly SEDIMENTARY ROCK CLAYSTONE, thickly bedded, light brown, slightly weathered to fresh, 430
weatnered fo fresh, moderately hard, unfractured, dipping 28°, silty, coarse sand. [pdhefmbfew mfi;‘\/zw_ir\w\g‘mx quC*Ufquf%fyg C;JG;S@‘SSTG& g 360
Light brown, clayey, fine sand. g rown mottled wi g olive, join , not healed), dipping .
Grayish omgmge, d\'p;;mg 27°, some silt, trace gravel fo 1/2". SEDIMENTARY ROCK SILTSTONE, fthinly to moderately bedded, light olive, slightly weathered
SEDIMENTARY ROCK SILTSTONE, Thinly bedded, TTght brown motfled with [ight olive, slightly to fresh, moderately hard, unfracfured, sandy, fine sand. ]
weathered fo fresh, hard, unfractured, sandy, fine sand. SEDIMENTARY ROCK CLAYSTONE, very thinly to thinly bedded, light brown, slightly weathered
SE%IMENJA\RY RainCLAYSdTONEF \*mﬁwij bed{ded,fﬁgh; brov(vjm, Sthﬂy Weadfhered To fresn, gEDI{MrEeNS?A’&OSSEE*?A{lDEGTB?V’EuTh%ET;?ﬁéded grayish orange fo dusky yellow green
moderately so o0 moderately hard, unfractured, sandy, medium sand. [ ) ) ¢ > )
SEDIMENTARY ROCK SILTSTONE, moderately fo fnickly bedded, lignt brown, slighfly wedfhered S\\gdh*\,ymweﬂfbhefedd to ffe‘SQa qqdefﬂ*e\y hard, unfractured, with silt and clay, coarse
to fresh, hard, unfractured, sandy, fine sand. sand wi subround gravel To | . . . %
SEDIMENTARY ROCK SANDSTONE, moderately fo fthickly bedded, grayish orange, slighfly SEDIMENTARY ROCK CONGLOMERATE, moderately to thickly bedded, dusky yellow green, slightfly e
weathered to fresh, moderately soft to moderately hard, unfractured, coarse sand. weathered to fresh, moderately hard, unfractured, clast supported, coarse .
SEDIMENTARY ROCK SILTSTONE, moderafely fo thickly bedded, light brown mottled with Tight zgg?MEmNGT*ArR‘YXBR%EOKV@S‘AJSST/SNHE —_— ‘ — : — ;
olive, slightly wedthered to fresh, hard, unfractured, dipping 357, sandy. L ) ICKly Dedded, pale yellowis rown 1o _grayish orange, 2
SEDIMENTARY ROCK CLAYSTONE, moderately bedded, Iight brown, slightly weathered To fresh, sligntly weathered fo fresh, moderately soff, unfrocfured, dipping 52°. =
moderately soft fo moderately hard, unfractured, dipping 28°, sandy, coarse sand. Coarse sand with subround gravel to /" 3
SEDIMENTARY ROCK SANDSTONE, moderately bedded, grayish orange, slightly weathered to E‘”e.sﬁm d with sub g L to Uy o
fresh, hard, unfractured, dipping 30°, coarse sand. rayish orange, coarse sand wi subround gravel to /p . ] ] =
SEDIMENTARY ROCK CLAYSTONE, thinly to moderately bedded, Iight brown, slightly weathered SEDIMENTARY ROCK CONGLOMERATE, moderately fo thickly bedded, grayish orange, slightly -
to fresh, hard, unfractured, sandy, coarse sand. wecﬁhe;eg to fresh, mgderiﬁ.e\y soft, unfractured, round gravel to 2", clast
SEDIMENTARY ROCK SANDSTONE, thickly bedded, dark yellowish brown to pale olive, slighfly supported, codrse sdnd mdarrix. ] ]
Yedtheieg IO freSh;thTd’bumd{dmdcmred’ dipping 2259 coarse. %%%EMKEGNJGA‘@YSF;%% usréfNEc?cTSﬁrEe’Jhc‘gé‘rysebesc(jj%edd’ grayish orange, slighfly weathered to fresh,
aminated fo very fthinly bedded. ; ) .
m
o fresh, hard, unfractured. i . ) D ) o
SEDIMENTARY ROCK SANDSTONE, thinly bedded, dusky yellow, sligntly weathered fo fresh, fo 1., medium fo codrse sand matrix. 2
moderately saft fo maderafely hard, unfractured, dipping 39°, medium to coarse sand. N
11
=
=
S
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.
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440 400
REC=100%
RQD=0% _ SEDIMENTARY ROCK SILTSTONE, thickly bedded, light brown, slightly weathered to fresh, S Light brown mottled with light olive, very weadk.
RECZ100 = very weak, soft, very sli hily fractured 16 ur?frdcfured W\gh some fine sand. REC=90% Medium sand
.. ROD=58% J y sHontly RQD=07. :
430 REC=100% SEDI MENTARY ROCK SANDSTONE, fhickly bedded, light brown, slightly weathered to fresh, SEDIMENTARY ROCK SANDSTONE, moderately to thickly bedded, Iight brown, slightly weathered 390
RQAD=1007% 5 very fo extremely hard, umfrdcmred 5+romg\y cemem+ed fine sand. REC=907 to fresh, moderately soft, unfractured, clayey, coarse sand.
M Light gray, soft, moderdfe\y fo s\\ghﬂy fractured, c\dyey, fine to medium sand. RQD=907% Grayish orange to light olive, silty, coarse sand. ' ]
M SEDIMENTARY ROCK SILTSTONE, thickly bedded, light browm slightly weathered fo fresh, REC=100% SEDIMENTARY ROCK CONGLOMERATE, moderately bedded, grayish orange, s\\ghﬂgy weathered to
420 RQD=100%REC=100% moderately soft to moderately hard, slightly frd_cfured, c\dyeyﬂ with some fine sand. RQD=0% fresh, moderately soft, unfractured, clast supported sub round gravel to¥,", clayey 380
REC=100%RAD=100% 1y SEDIMENTARY ROCK SANDSTONE, moderately bedded, light brown, slightly weathered fo fresh, REC=100% Q‘E%QIMEE;(;R?GQ(SC‘EHSANDSTONE - —— — —
RQD=100% - moderately soft to moderd#e\y.hdrd, slightly frdcfured, fme fo medium sand, with gravel. RQD=07, , moderately to Ickly bedded, lig rown, slightly weathere
REC=100% || SEDIMENTARY ROCK SILTSTONE, Thickly bedded, olive gray, slightly weathered fo fresh, Y to fresh, very weak, moderately softf, unfractured, clayey, coarse sand.
1 aneRAD=1007 moderately soft to moderately hard, slightly fractured, with fine to medium gravel. REC=100% Light brown to light olive, lithic fragments (angular volcanic closts).
410 ;(E[C):lggﬁ Light olive, clayey, with coarse round gravel. RaD=0% Grayish olive, silfy, coarse to medium sand, with some gravel to %', 370
B REC=1007% SEDIMENTARY ROCK CONGLOMERATE, moderately bedded, Iight gray, slightly weathered fo REC=1007% SEDIMENTARY ROCK SILTSTONE, moderately bedded, light brown mottled with [ight olive,
ROD=100% | L= fresh, very hard, intensely fo modercﬁe\y frdcmred clast supported subround RQD=957% slightly weathered fo fresh moderately soff, umfrdcfured sandy, coarse sand,
REC=9?2% HRI= gravel to 3", QFGWTG clasts., REC=100% SEDIMENTARY ROCK CONGLOMERATE thinly bedded, light browm SMQhﬂy weathered fo fresh,
ROD=0% = P SEDIMENTARY ROCK SANDSTONE, very thickly bedded, Iight brown, slightly weathered fo fresh -0 moderately soft, unfractured, C\GST supporfed gravel tols".
REC=100%]] ) RQD=07
400 ROD=0% soft, slightly to very 5\\ghﬂy fractured, med\um To coarse Sdnd REC=63Y SEDIMENTARY ROCK SANDSTONE, fh\ck\y bedded, light brown, s\\ghﬂy weathered to fresh, 360
REC=100% ] Fine sand. RQD=07, moderately soft, unfrdcfured silty, fine Sdmd
RQD=0% Coarse sand. G.rdy.\sh orange, S\Hy, coarse sand.
Light olive gray, fine sand. Dipping 42°
390 With clay and gravel to 1/2". Light browm silty, fine to medium sand. 350
Dusky yellow, silty, coarse sand. To grayish orange, silty, coarse sand, with some rounded gravel to 1",
SEDIMENTARY ROCK CLAYSTONE, thickly bedded, Iight brown mottfled with Tight olive, slightly SE%IMENJA‘RY RO{%K S{ILTSIONEd fhm\dy beddjed Mghfd brown, slightly weathered fo fresh,
weathered to fresh, extremely weak, moderately hard, slightly to very slightly moderately so unfractured, sandy, medium san
fractured. SEDIMENTARY ROCK CLAYSTONE, fh\my fgo moderately bedded, Iight brown, slightly weathered
Light brown. to fresh, soft, umfrdﬁured dipping 37°, plastic, moist.
Light brown mottled with light olive, with well graded sand. To grdy\sh orange, moderdfe\y hard, Sdmdy, coarse sand.
SEDIMENTARY ROCK CONGLOMERATE, fhm\y bedded, Iight brown, s\\ghﬂy weathered to fresh, SEDIMENTARY ROCK SANDSTONE, very +mmy bedded, Iight brown to pale yeHowwsh brown,
moderately hard, slightly to very slightly frdcmred d\ppmg 50°, subround clast slightly weathered to fresh moderately hard, umfrdcmred dipping 35°, clayey, w
suppor ted grdve\ fo 1", coarse sand matrix. coarse sand. =
SEDIMENTARY ROCK SANDSgTONE, moderately To thickly bedded, grayish orange, slightly SEDW}ENT@RY+ R%CK iILTSTdONE,*v‘eryh fhd\“myfbedd*ed, \dighf brown fg light olive gray, slightly @
weathered to fresh, moderately hard, slightly to very slightly fractured, coarse sand, weathere o fresh, moderately hard, unfractured, coarse sand. ~
well graded. SEDIMENTARY ROCK CL,AYSTONE, very fhi,my bedded, H’ghf brown, slightly weathered to fresh, ;
SEDIMENTARY ROCK SILTSTONE, thinly to moderafely bedded, Iight brown, slightly weathered moderately hard, unfractured. e
to fresh, moderately hard, SMQhﬂy to very slightly frdcmred scmdy3 fine sand. SEDIMENTARY ROCK SILTSTONE, very thinly to thinly bedded, light brown, slightly weathered §
With COdrse sand, to fresh, very weak, moderately hard, unfractured. a
SEDIMENTARY ROCK SANDSTONE, fthinly fo moderately bedded, Iight brown fo light alive, iED}FMENThARY EOCK+C\LAYETO§E§ v{ery ihm(\jy to thinly bedded, light brown, slightly weathered !
slightly weathered to fresh, moderately soft, slightly o very slightly fractured o0 fresh, moderately hard, unfractured. -
silty, fine sand. 5 5 9 SEDIMENTARY ROCK SILTSTONE, fThinly bedded, Iignt brown mottled with light olive, slightly
SEDIMENTARY ROCK CLAYSTONE, thinly To moderately bedded, Iight brown, 5\\§;hﬂy weathered weathered fo fresh, moderately hard, unfractured, sandy, well graded sand.
fo fresh, moderately soff, s\\ghﬂy to very slightly frdc#ured d\ppmg 337, sandy, SEDIMENTARY ROCK CLAYSTONE thinly bedded ITght brown, slightly weathered to fresh, soft,
coarse sand. unfractured, plastic, moist.
Concretion ~ 2" diameter. SEDIMENTARY ROCK SANDSTONE, Thinly bedded, Iight olive, slightly weathered to fresh, soft,
SEDIMENTARY ROCK SILTSTONE, moderately fTo thickly bedded, Iight brown, slightly weathered unfractured, silty, fine to med\um sand. W
to fresh, moderately soff, unfractured, sandy, fine sand. Medium SGmd =
Fine sand. %
Dusky vellow green, moderately hard, coarse sand, with subround gravel to ¥,". ~
=
=
S
See Sheet 4 =
FOR CONTINUATION !/’R?#LFO 2
ert: -
o
BRIDGE NO. L
N OF ENGINEERING SERVICES 0
ENGINEERING SERVICES GEOTECHNICAL SERVICES STATE OF DIVISIO oOF [ENGINEERING S /A SR_710 TUNNEL TECHNICAL STUDY 2
FUNCTIONAL SUPERVISOR oRAWN BY: E. MIGUEL FIELD INVESTIGATION BY: M. SALISBURY c ALIF O RNIA e A
nawe: SHIVA KARIMI creckep Bv:K. BARKER oate:  1/26/09 - 2/11/09 DEPARTMENT OF TRANSPORTATION DESIGN BRANCH N/A LOG OF TEST BORING SHEET 3 OF 4 L
QRIGINAL SCALE IN INCHES I | I | I | Ccu DISREGARD PRINTS BEARING SErls I DATES A e
06S CIVIL LOG OF TEST BORINGS SHEET FOR REDUCED PL. | 2 3 EA 07-187900 EARLIER REVISION DATES —e | | | | | | 3 [

FILE => $REQUEST




DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.
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R-09-Z2B2
See Sheet 3
360 FOR CONTINUATION 360
REC=07%
ROD=%  REC=73% | No sample, ) )
350 ROD=07, Silty, medium to coarse sand, with some subround gravel fo 1/2°. 350
REC=1007% ’ SEDIMENTARY ROCK CLAYSTONE, moderately to thickly bedded, light brown, slightly weathered
RQD=0% REC=65% fo fresh, very weak, moderately hard, unfractured, sandy, coarse sand.
REC=487, RQD=0% SEDIMENTARY ROCK SANDSTONE, moderately bedded, dusky yellow green, slightly weathered
ROD:OVO to fresh, soft, unfractured, dipping 44°, silty, medium sand.,
340 o = SEDIMENTARY ROCK CONGLOMERATE, fhinly bedded, dusky vellow green, slightly wedfhered 340
REC=92% to fresh, soft, unfractured, clast supported subround gravel to 1", medium sand matrix.
REC=897 RAD=07% = SEDIMENTARY ROCK SANDSTONE, fhickly bedded, dusky yellow green, slignfly weathered fo
RQD:OV° fresh, soft, unfractured, medium sand, with subround gravel to !5,
330 o REC=83% SEDIMENTARY ROCK CONGLOMERATE, thinly to moderately bedded, dusky yellow green, sﬁghﬂy 330
RQD:OVH weathered fo fresh, soft, unfractured, clast supported subround gravel to 17, medium
REC=42% = sand matrix. ‘ ]
-0 SEDIMENTARY ROCK SANDSTONE, fhickly bedded, dusky yellow green, slightly weathered to
ROD=07% 3
REC=70% fresh, soft, unfracfured, fine sand.
320 e ROD=07 Silty. 320
Egg;gg/ Dusky green, silty, coarse sand, moist to wet.
° REC=1007 SEDIMENTARY ROCK CONGLOMERATE, thinly bedded, dusky green, slightly weathered fo fresh,
RQD=07% soft, unfraoctured, clast supported round gravel to 1", caarse sand matrix.
PP ] 9 ]
310 02-11-09 SEDIMENTARY ROCK SANDSTONE, very fhickly bedded, dusky green, slightly weathered to 310
Terminoted of EL. 316.1° fresh, soft, unfractured, silty, coarse sand.
ER; = 84% Silty, fine sand,
Med\"ugm sand.
Fine sand.
Dusky yellow green, silty, fine sand.
<
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
"north of the north curb face. NGS PID EW9453.

MF  36F:

east of the west end of the bridge, 1

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

of the Final Geotechnical Summary Report
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KRISTOPHER P,
BARKER

._CEC 2383

falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply

by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-22B3 . == SILTSTONE (MUDSTONE), laminated, moderate yellowish brown, moderately
550 N: 1862540.15 REC=100% weathered, weak, hard, intensely fractured, bedding joint (FE, MN), 430
E:L650389On18 4 Sggf?%/ dipping 20°, slightly rough, thin.
EL. 546.9' REC=100% |
ASPHALT (8"- 9], RQD=227,
SANDY SILT (WLJ; ITght gray; dry; contains few cobbles and I111le coarse EEB:WOE/M
540 gravel [FILL]. REC;?SOHV = At EL. 421.9 ft, becomes fracture zone, dipping 80 to 20°, locally 420
RQD:39ZV moderafely soft, bedding joinfs af 20 degrees. )
FEH STLTY SAND (SW); very dense; yellowlsh brown; moTst; 11TTle coarse To fine RECiWOE)Z At EL. 420.4 ft, becomes dusky yellowish brown and dark yellowish brown.
GRAVEL; mostly coarse to fine SAND. [RECENT ALLUVIUM) RAD=177 e a11e b ek vellowien b o encely froctured
530 ByE: Little coarse fo fine GRAVEL; mostly coarse fo fine SAND; little low REC=100% AT EL. 4Tl ecomes dusky yellowish brown, hard, intensely fracrure 410
[B20 “412._ plasticity fines. ’ ! ’ RAD=0V joint, dipping 56 to 20°, slightly rough, 5\\ghﬂyy opegm, ,
1147120 4 ;Egig?m At EL. 406.9 ft, becomes locally moderately soft.
At EL. 522.9 ft, observed boulders and cobbles. REC=100% .
520 [E2lT. 4 At EL. 521.9 ft, becomes dark gray fo yellowish brown; |itfle coarse to ROD=30% At EL. 402.4 ft, becomes hard, very infensely fractured, fracture zone, 400
1l fine GRAVEL; mostly coarse to fme( SAND; Hﬁ]\e low plasticity fines., REC=100% slightly rough, thin, alsc bedding joints, some calcite cementation.
50/6.4 At EL. 517.4 ft, observed cobbles (29.5'- 30'). RQD=T7 . . L.
aHER At EL. 516.9 ft, becomes brown. REC=100% AT EL, 396,9 ft, becomes very infensely to intensely fractured, dipping 80
510 Bl SILTY CLAY (CL/MLJ; stiff fo very stiff; dark yellowish brown; molst. ROD=07 — fo 20°, slightly rough, slighfly open, cleon. 390
REC=100% = SEDIMENTARY ROCK, SILTSTONE, laminafed fo very fhinly bedded, grayish orange fo moderafe REC=100%
gg%f%o/ vellowish brown, moderately weathered, very soft, very intensely fo intensely RQD=187%
—r fractured, bedding joint (partially healed), beds dip 20°, partly FeO lined, strong very RECZWOOOA
ROD=0% B closely spaced fractures. [TOPANGA FORMATION] RQD=15%.
500 REC=100% =000IED REC=100% At EL. 381.9 ft, becomes locally moderately soft. 380
e, = STLTSTONE (MUDSTONE), very Thinly bedded, dark yellowish brown and moderate yellowish RAD=0% .,
oS Cley 498.5° ROD;OV > F: brown, moderately Wecﬁhergd5 moderately hard, very infensely fractured, fracture RQD;SV .
07761709 RECST 007 zone (FE), dipping 0 fto 90°, slightly rough, thin. REC=1007
490 ESE:%OV @Q@ AT EL. 491.9 ft, becomes weak, hard, intensely fractured, bedding joint, Sg%jgé/ 370
nREL=T0V. dipping 15°%, slightly rough, thin, zones of very intensely fractured. —
RQD=507% Pping gntly reve J Y RAD=77.
REC=1007% REC=1007%
RQD=407% RQD=18% o
480 REC=100% At EL. 481.9 ft, becomes very infensely fractured, dipping 80 to 15°. REC=100% 360 =
ROD=77% RQD=13% , . o . R
REC=100% REC=1007 At EL. 356.9 ft, becomes intensely fractured, bedding joint, dipping 10°. ;
470 RE0=SG 0 At EL. 471.9 ft, becomes very infensely fo infensely froctured, bedding Eggffgé/ 350 |°
RQD=0% i joint, dipping 157, ol S : g
REC=100% 1 At EL. 468.9 ft, observed no fracture filling. RQD=25% At EL. 349.7 f+, unit is medium strong. i a
RQD=17% At EL. 466.9 ft, becomes intensely to moderately fractured. REC=100% AT EL. 346.9 ft, becomes very infensely to infensely fractured, fracture =
REC=100% At EL. 461.9 ft, becomes dark yellowish brown and dusky yellowish brown, RQD=227 zone, with bedding joints. =
460 RQD=35% hard to very hard, intensely fractured. REC=100% 340
EEBZWOC)Z At EL. 456.9 ft, becomes olive gray, moderately hard to hard. RQD=19%
=40% . . i jol = A . , , . -
REC=100Y% é'\*pg'\ngAZg iof?%gnecomes moderately soff, infensely fractured, joint, Eég:ggw At EL. 336.9 ft, becomes intensely fractured, bedding joint, dipping 10°.
450 RQD=42% At EL."451.9 ft, becomes slightly fractured, dipping 45°. REC=100% A EL. 331.9 f1, becomes locally moderately soff, unit is weok 330
REC=1007% RQD=327 : - ’ ) -
ROD=80% At EL. 449.9 ft, becomes dusky yellowish brawn. REC=1007% = . o . R E
REC=100% At EL. 446.9 ft, becomes moderately soft to moderately hard, slightly RQD=527% At EL. 326.9 ft, becomes bedding joints dip 5°. 3
RQD;90‘7° fractured, bedding joint, dipping 30°. A
440 REC=100% DA 320 5
RQD=80% At EL, 437.9 ft, becomes intensely fractured, fracture zone, dipping 45 =
REC=100% I'ES to 30°, rough, é\'\ghﬂy open. 9 ’ See Sheef 2 9
RQD=25% - FOR CONTINUATION o
PROFILE |=
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BENCHMARK :

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
"north of the north curb face. NGS PID EW9453.

MF  36F:

east of the west end of the bridge, 1

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z2B3

See Sheet 1
FOR CONTINUATION

REC=100% —
ROD=0%

REC=100%
ROD=17%
REC=100%
ROD=32%
REC=100%
ROD=62%
REC=100%
ROD=22%
REC=100%
ROD=52%
REC=100%
ROD=33%
REC=100%
ROD=33%
REC=100%
ROD=35%
REC=100%
ROD=58%
REC=100%
RQD=28%
REC=100%
RQD=42%
REC=100%
ROD=61%
REC=100%
ROD=70%
REC=100%
ROD=30%
REC=100%
ROD=60%
REC=100%
ROD=73%
REC=100%
ROD=1007
REC=100%
ROD=55%
REC=100%
ROD=42%
REC=100%
ROD=55%
REC=100%
ROD=65%

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

of the Final Geotechnical Summary Report

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.e7.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

At EL. 321.9 ft, becomes very intensely fo intensely fractured, fracture
zone, bedding joints dip 5 degrees.

At EL. 316.9 ft, becomes intensely fractured.
At EL. 314.9 ft, becomes moderately fractured, bedding joint, dipping 5°,
slightly rough, slightly open.

At EL. 306.9 ft, becomes intensely fractured.

At EL. 296.9 ft,

becomes

medium strong.

At
At

At

At

At

At EL. 250.4 1

EL
EL

EL

EL

EL

. 286.9
. 285.4

ft,
ft,

becomes
becomes

. 276.9 ft, becomes

. 266.9 ft, becomes

. 256.9 ft, becomes

becomes

rough, thin.

At EL. 240.0

At EL. 232.9 T
At EL. 228.9 1

ft,

becomes

becomes

olive gray, increased sand content. Unit is

dusky yellowish brown.
moderately fractured.

intensely fractured.

slightly fractured, dipping 10 to 5°. Unit is weak.

intensely fractured, fracture zone.

o

moderately fractured, bedding joint, dipping 10

unit is medium strong.

infensely fractured.

moderately fractured.

, slightly

REC=100%
RQD=577
REC=100%
RQD=477.
REC=100%
RQD=607
REC=100%
RQD=627

03-12-09

Terminated ot EL. 196.97
ER = 847
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At EL. 211.9 ft, becomes locally moderately hard.

At EL. 208.4 ft, becomes olive gray, very intensely to infensely fractured.
At EL. 206.9 ft, becomes dusky yellowish brown, moderately fractured, joint,
dipping 65°, bedding joints dip 5-10 degrees.
At EL. 203.9 ft, observed increased calcite cementation. Unit is medium strong.
At EL. 201.9 ft, becomes joint, dipping 60°, bedding joints dip 5-10 degrees,

locally moderately soft.
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

POST MILES _ [SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
GQA-JM 3718710
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._CEC 2383

PLANS APPROVAL DATE
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The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

Units are in U.S. survey feet. 4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 1 of 2.
R-09-Z2B4
N:1858027.66 CLAYSTONE (MUDSTONE], massive, olive black, slightly weathered, hard, very infensely
560 F:6507350.57 REC=105% fractured, fracture zone (clean), thin, locally moderately soft, 470
FL. 558.1" 4" ROD=100% A EL. 4731 ft, becomes modemfe\y "soft to moderately hard, slightly fractured,
= ASPHALT (37). REC=105Y random fmcmre dipping 30°, rough, thin.
7 Well-graded SAND with SILT and GRAVEL (SW-5MJ; (Aggregate Base = 127. ROD=100% éguéh gggm 1, becomes modemfe\y soft, moderately fo slightly fraoctured, dipping 45°
550 % %‘ANGDSY E%EC%LNATYA(LCLHUJWS%‘H very dark gray; moisf; some medium SAND; high plasticity Ség:égs/ SANDSTO’NE, fine-grained, massive, dark greenish gray, sligntly weathered, moderately hard. 460
WS EL 548.1, Fat CLAY (CHJ; sTiff; olive brown; moist; some medium fo fine SAND; hi ici i Tocs
gh plasticity fines. . /
07-01-09 maw170G! At EL. 548.1 f+, becomes about 10 to 15% fine SAND. ’ REC=100% AEL 4021 H observed frociure zone, 1{5,mru%uhgh%gd%dreaqeef@\yop?mem
o REC;de At EL. 458.1 H becomes hard \memse\y to moderately fractured, random fracture
540 At EL. 543.1 1, becomes about 10 to 15% fine, subangular GRAVEL. A dipping 90 to 0P , moderotely Brough moderately open. ’ 450
REC=105Y At EL. 457.1 fT, observed 10" moderately soft zone.
ROD:WOOVD At EL. 451.1 f+, becomes moderately soft, very intensely to infensely fractured,
_ 9 fracture zone modercﬁe\y thin.
REC=100% ’
530 SANDY faf CLAY [CH); sT17T; ollve brown; moisT; aboul 40 fo 50% fine SAND; high ROD=8% At EL. 449.1 ft, becomes moderately soff to moderafely hord, unfractured. 440
plasticity fines. REC=100% At EL. 448.3 H observed 3" mudstone lens.
RQD=907, At EL. 448.1 fT, becomes moderately hard, slightly fractured, shear, dipping 60°
Elastic SILT (MHJ; stiff; very dark gray and dark olive gray; maist; medium plasticity REC=1407 smooth, very fhm
fines; 1" mferbeds of fme sand. ROD=100% CLAYSTONE [MUDSTONE), massive, olive black, slightly weathered, hard, very infensely
520 At EL. 523.7 ft, grades to black. REC=100% fractured, fracture zone (frace calcite), sligntly rough, slightly open. 430
AT EL. 520.1 ﬁ’ observed frace fine, angular GRAVEL. ROD=100% SILTSTONE (MUDSTONE), thickly bedded, olive black and dark greenish gray, slightly
Fat CLAY with SAND (CHJ; hard; dark greemsh gray; moist; few coarse fto fine GRAVEL; REC=110% weathered, modemfe\y hard, s\\ghﬂy fractured, random fracture (clay),
little coarse to fine SAND mosﬂy high plasticity fines. RQD:WOOVQ dipping 60 to 80° , slightly rough to smooth, very thin, few sanstone lenses.
At EL. 515.1 ft, becomes moﬁ\ed with olive brown; silty. QREC*HOV AT EL. 433.1 fT, becomes thinly bedded, rocK expands upon excavation (continues to
510 RO o0y botfom of hole). 420
. ] . _ _ REC=125% - ° At EL. 423.1 ft, becomes unfractured, 30-407% sandstone.
SILT (ML); hard; dark yellowish brown; moist; low plasticity fines; few 1/2" whife lenses. ROD=100% mpc-g3y,
Poorly graded SAND with SILT {SP-SM); medium dense; dark yellowish brown moftied with ROD=83"
500 REC=1007 dark greenish gray; moist; fine SAND; weak to maderate cementation. REC=125% 410
—Th0y SEDIMENTARY ROCK, (SANDSTONE) fine-grained, thinly bedded, dark greenish gray and moderate RQD=1007% e h -
gggjgg; yellowish brown, S\Tghﬂy W@(ﬁh@f@(j3 modemfe\y soft, unfractured. [PUENTE FORMATION] Eggiggﬁ AT EL. 408.1 f1, becomes laminated fo very thinly bedded, froce sandstone lenses.
ROD=1007. At EL. 496.6 ft, becomes laminated, moderate olive brown and olive gray, soft to Ségjgg; . AT EL. ‘401;‘ ﬁf beiomeds fhm\*y JO modem#e\y‘ beh%jed o\\\k/\e Ehmy and dork greenish w
4% geciooy . [ 9703 STy, frociured, Joimt; dipping 80°, slightly Faugh, fhin 200 f*
RQD=100% ﬂ\ CLAYSTONE (MUDSTONE], massive, alive black, slightly weathered, soft to moderafely REC=100% ’ J @
—1an° soft, unfractured, lenses of fine sandstone. RQD=100% _ . : i
E%B:lggﬁ \\SANDSTONE fine- gmmed moderate olive brown moftled with alive gray, slightly weathered, ;%g;%j/ AT EL. 396.1 fT, becomes very fhinly bedded. 5
480  REC=100% moderately soft, unfractured. ] REC=1217% At EL. 393.1 ft, becomes unfractured. 390 |-
ROD*WOO“/Q \CLAYSTONE MUDSTONE) massive, olive black, slightly weafthered, moderately soff, RQD=1007 REC=133 9
REC=607 unfractured, . ) . . . R At EL. 388.1 ft, becomes laminated, slightly fractured, joint, dipping 80°, slightly -
RaD=15% SANDSTONE, fine-grained, massive, grayish olive green, slightly weathered, moderately REC=117% ° rough, thin, no sandstone lenses. s
’ soft, unfractured. , RQD=95% e At EL. 384.9 ft, observed 3" fracture zone. =
470 At EL. 488.6 ft, grades fo olive black. REC=1257 At EL. 383.1 ff, becomes unfractured, few sandstone lenses. 380
CLAYSTONE [MUDSTONE], massive, olive black, sligntly weathered, moderately soff REC=117y RAD=100%
to moderately hard, unfractured, litftle thin fine sandsfone lenses. RQD=100% o At EL. 375.0 ft, unit is exfremely weak.
SANDSTONE, fine-grained, massive, grayish olive green, slightly weathered, soft REC:9ZHA
fo moderately soff, unfractured, REC=125% RQD=927%
CLAYSTONE [MUDSTONE], mass|ve, ol Tve_black, sTTgnily weathered, moderately hard, RAD=T00% : 370 1.
slightly fractured, jO\ﬂT d\ppmg 30° ,s\\ghﬂy rough, very thin, clean. REC=125% =
SILTSTONE (MUDSTONE] massive, olive gray, slightly wegfhered, moderately soff fo REC=1109y RAD=1007% @
moderately hard, slightly fractured, joint dipping 30°, slightly rough, very thin, clean. ROD=100% ) At EL. 366.1 ft, observed trace hard sandstone lenses. ~
SANDSTONE, fine-grained, massive, olive gray, sligntly weathered, moderately SOH REC=121% AT EL. 363.1 ft, becomes hard. 360 |o
unfractured. RQD=100% @
g
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1

MF  36F:

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

"north of the north curb face. NGS PID EW9453.

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

of the Final Geotechnical Summary Report
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falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply

by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z2B4
See Sheet 1
FOR CONTINUATION
360 ] . _ . . 260
REC=111% SANDSTONE, fine-grained, massive, dark greenish gray, slightly weathered, hard.
RQD=100% — 3 SILTSTONE (MUDSTONE], laminated, aolive black and dark greenish gray, slighftly weathered, - N e . T - -
Sgg:%g; hard, unfractured, frace 1-3" sandstone lenses. %8188; EQNRSISN%HE‘rzifgurrgdn,ed5 laminated, olive gray, slightly weathered, moderately hard
350 %8188; ' SANDSTONE, fine-grained, massive, olive gray, slighfly weafhered, hard, unfractured. ’ gggjgg; SILTSTONE (MUDSTONE], massive, olve bBlack, sITgnfly weathered, moderately hard To hard, 250
= o _ . . . . . - ; - . fractured, few 1-3" olive gray sandstone lenses,
REC*M% SILTSTONE (MUDSTONE], TamTnated, olive block and dark greenish gray, slightly weathered, REC:M% ur ’ ‘ arey
REC=100% RQD=100% hard, unfractured., RAD=100% peooi00
=100% SANDSTONE, fine-grained, laminated, olive gray, slightly weathered, hard, unfractured. ., RQD=100%
340 RQD=1007% REC:H5¥ g gray gnrly RECiMS{, 240
REC=119; ROD=1007 STLTSTONE (MUDSTONEJ, massive, olTve black, sTightly wedThered, very weok, moderofely RAD=100% pr(_<gy,
RQD=100% peo=y hard, unfractured. REC=133y [AD=38% . - 0 .
— At EL. 334.3 f1, observed sandstone lens. . . - 2 At EL. 230.1 ft, observed joint, dipping 80", smoath, fThin.
REC=114% RQD=% At EL. 331.6 ft, becomes hard fo very hard, very intensely to infensely fractured, RQD=1007% REC=71%
330 ROD=507% fracture zone, slightly rough, 1 mm. . . ROD=717% 230
REC=114% At EL. 326.1 ft, observed dipping 50°, veins crosscut bedding. REC=114%
REC=100Y RAD=507% At EL. 324.6 ft, becomes intensely fo moderately fractured, dipping 20°. RQD=1007% REC=156%
B AL AESRPY REC=114y "OD=100% .
e, RQAD=557 RAD=100% REC=130%
REC=1007 At EL. 319.8 ft, becomes moderately hard, unfractured. ~130% . . . ] ]
RQD=100% REC=117% At EL. 316.1 T, becomes moderately hard to hard, REC=125Y RQD=100% SANDSTONE, fine-grained, laminated, olive gray, slightly weathered, hard, unfractured.
RAD=1007% ROD=1007 SILTSTONE (MUDSTONE], massive, olive black, slighfly weafhered, moderately hard fo hard,
ione . ° REC=130% unfractured, few 1-3" olive gray sandsfone lenses.
310 REC=120% RQD=1007 : 210
RQD=1007% REC=1207% B :
REC=1007% - v
.., RAD=100% ROD=100% Rec=127%
REC=1147% _ ., RQD=100%
300 RAD=TO0% gee—yq7y, HEL=T20s o 200
ROD=007 At EL. 302.9 ft, observed 6" fracture zone. IV pEc=114Y Unit is very weak.
REC=133% : — At EL. 298.1 T, observed few sandstone lenses. . RQD=100%
RQD=100% IR At EL. 293.1 f1, observed 25% sandstone lenses. REC=122%
L REC=100% RAD=100% e =120 =
290 ppe=qggy NOD=T00% ROD=100% 190 12
RQD=1007% : SANDSTONE, fine-grained, massive, olive gray, slightly wedthered, moderately hard REC=114% .
REC=100% o hard, unfractured. RAD=100% ge o=y 30y i
REC=1007 RQD=100% SILTSTONE (MUDSTONE], massive, olive black, slightly weathered, moderately hard REC=1307 RQD=100% £
280 RaD=100% SIDSTONE . s 6ro e Tve, ol [Tghtl Thered, moderately Fard RGD=1007 180 f5
- . —44° ne-grained, massive, olive gray, s weathered, moderate ar = . —140° . . . - - 2
S%g:jj; to hard, Jnf‘mﬁ%re‘dn ’ e, ol grays shgnthy ’ Y — - gggjgg; SANDSTONE, fine-grained, massive, olive gray, slightly weathered, moderately hard, o
REC=120% - SILTSTONE (MUDSTONE]), massive, olive black, slightly weathered, moderately hard REC=100% ] unfractured. i . . =
= Y _ B - ° = ¥ 5 3 5 9 =
ROD=100% peoot oy, Yo hard, unfractured. RAD=100% pre—q00y SILTSTONE (MUDSTONE), massive, olive black, slighfly weafthered, moderately hard fo
270 ROD:WOOVH REC=1p17 ROD=100%"] hard, unfractured. ] ] ] 170
= y - i - - SANDSTONE, fine-grained, massive, olive gray, slightly weathered, very weak, moderately
REC=136% ) RQD=1007 L
RQD=1007% PN At EL. 268.1 T, abserved few 1-3" olive gray sandsfore lenses, REC=100% hard, unfractured. . ] ]
REC=110% ROD=T00% SILTSTONE (MUDSTONE], massive, olive black, slightly weathered, moderately hard o
REC=1107 RAD=100% REC=1307 "O71P0% nard, unfractured.
260 ——<= RQD=1007 ' 160
RQD=1007% . ° - y o
REC=1007 REC=140%]| i
A — > <
ROD=100% RO O 0309 ?
Terminated at EL. 158.1° n
250 ER; = 847 s
o
=
S
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T| TOT
DIST| COUNTY ROUTE Sl e

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29° NOTES{I . . ) - 0)
MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California 1) This LOTB sheet was prepared in dccordance with the Caltrans Soil and 36'{3[/'0
MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman Rock Logging, Classification and Presentation Manual {(June 2007) CERTIFIED'ENGINEERING GEOLOGIST DATE
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the except as noted in Appendix A.1 of the Final Geo+echrjicol ‘Summory Report KRISTOPHER P
south bound lanes of the freeway, 25 north of the centerline of Hellman Avenue, 13’ SR-710 Tunnel Technical Study Los Angeles County, California No. CEG 2383
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453. dated (April, 2010). PLANS AFPROVAL DATE gx,,,csc/Rsrll/le?J

. . . N ENGINEER (NG
Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch. 2) California ring, standard penetration test, and HQ&PQ core samplers mrzlslrofig;comorq:; o; ifsmszicersorogenfs GEOLOGIST

H - N H 8 Mo’ responsible for Qccurqacy or

girg;cs%l l\(l:?g;géﬂ obggedE6o5n09N8A6VOD 2818. were used to obtain soil and rock samples. Completances of aloatronic copiss of is pian sheet)
Pt 0617 N1858044:3,’E6491094.é3.’ 3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

falling o distance of 30" was used to advance the drive samplers.

Units are in U.S. survey feet. ) . . .
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.

R-09-Z2B5
IEI: 1853050.81 ;
: 6511831.88
EL. 452.4’ 5 CLAYEY SAND (SCJ; medium dense; Tight brown; moist; fine SAND; nonplastic to Tow
450 ASPRACT (4T , , r 2l Blosticity fines, $ e s oSt s nonp 340
SILTY CLAY (CL/ML); soft to medium stiff; dark brown; moist; Tow plasticity fines. [ALLUVIUM] % . . N _ _
SANDY SILT (ML); medium stiff; dark brawn; moist; fine SAND; nonplastic fines. 1.4 nggg.é?&n fcllﬁgé (L5 STITF5 Tight brown fo Tight groy; moist fo wet; Fine SAND; fow
/ Lean CLAY with SAND (CL); stiff; dark brown; moist. ¢
440 8‘4?0%'_-03“. W74 A ’ ’ ’ (414} At EL. 332.4 ft, grades to very stiff. 330
SILTY SAND (SM); dense; yellowish brown; moist; fine SAND. f Fat CLAY (CHJ; very stiff; Iight brown to light gray; moist to wet.
raivei| Q) g@@
430 33| At EL. 431.4 ft, contains coarse to fine SAND. Ay SANDY lean CLAY (CL); very stiff; light brown to light gray; moist fo wet. 320
ZILg ) SIANDI SlfLTfML)’ hGr'rd; I!')Igdhd1L dbrovir;}, mc“‘ﬁ. OcTeZS{AI)ne SAND; mostly nanplastic o low ggg :88/ S v ggl;]yMEsl\TTiXéYngBErdCLAYSTONE (MUDSTONE], thinly bedded, moderate olive
plasticity Tines; interbedded wi stiTy san REC 100/ I brown and olive gray, slightly weofhere’d extremely wéok very soft, unfractured.
420 o] ||| (MEA RD=1007L- [PUENTE FORMATION] . 310
_ ?[LTY SAND (SM); medium dense; yellowish brown; moist; medium to fine SAND; nonplastic REC=907 I At EL. 312.4 ft, becomes laminated, soft.
[T4T1T.4}} ines. ROD=907, R 1007 NG At EL. 307.4 ft, becomes slightly fractured, joint, not healed, dipping 30°.
3141 1 RQD=100%] || At EL. 302.4 ft, becomes unfractured.
e TR REC=100% Piea ’ 300
SANDY SILT (ML); stiff fo very stiff; olive gray; moist; few fine GRAVEL; fine SAND; RQD=847% .
[T811.4] nonplastic to low plasticity fines. ’ ’ REC=100% I_ T\ At EL. 297.9 ft, becomes soft to moderately soft. /
T SILTY SAND (SMJ; medium dense; Iight brown; moist; little fine GRAVEL; fine SAND. REC=1007 D=88% SEDIMENTARY ROCK: CLAYSTONE [MUDSTONE], massive, black, slightly weathered, soft tfo
400 i OR) At EL. 401.4 14, with trace fine GRAVEL; mostly fine SAND; some low plasticity fines. RGD=T00% moderately soft, unfractured. 290
] . . o
At EL. 397.4 T4, grades to medium to fine SAND. E(E)B :3(2)9/ At EL. 287.4 ft, becomes very slightly fractured, shear, dipping 45°.
SILTY CLAY (CL/ML); stiff fo very stiff; olive brown to olive gray; moist; low plasticity REB }88; At EL. 282.4 ft, becomes moderately soft, unfractured.
390 fines. REC=108Y% 280
REC= 100/RQD 80% At EL. 277.4 ft, becomes very slightly fractured, joint, dipping 70°, few subhorizontal
ROD=207 MIUMUC silty laminations. Extremely weak.
REC=100% <
380 REC=100:F00=33% 270 |-
Fat CLAY (CH); very stiff; olive gray; moist; medium to high plasticity fines. — oL
(CH); very ’ 9rays ’ gh p Y ROD:]OO/E?EC-IOO‘/ GG At EL. 264.4 ft, unit is very weak. i
— REAL=IVVAM o
SILTY CLAY (CL/ML); stiff to very stiff; light brown; moist; lTow plasticity fines. ROD=83% w
370 REC=104% . 260 |5
ROD=100F;/.EC 100% At EL. 258.4 ft, contains about 50% siltstone, weakly subvertically laminated. T
= ¢ o g
very stiff; olive gray; low to medium plasticity fines. REC=106:F00=75% At EL. 253.4 ft, becomes unfractured. -
360 RQD=1007% 250
350
o0 . ) 5
QO At EL. 347.4 4, with few fine SAND. 8
"
340 a
&
(@]
See Sheet 2 o
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POST MILES _ |SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
BENCHMARK : 7| LA 710 N/A

NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29°

MF  36F:

east of the west end of the bridge, 1

A 3" Brass disk stamped "Metropolitan Water District of Southern California
MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
"north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z2B5

See Sheet 1
FOR CONTINUATION

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil, multiply

by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.
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250 REC=67% 190
;5351883? At EL. 249.0 ff, unit is extremely weak. ROD=167 REC=111% SEDIMENTARY ROCK: SILTSTONE (MUDSTONE), laminafed, dark gray, slighfly weathered,
REC=100% : q ROD=83Y% exftremely wegk, moderately soft, unfractured. .
ROD=1007% a%%LMrEONfTeAl@YSzaiK'UikLrLSCTf%Nfed(Mg%ir,%ﬁ)i’cé?n:ém;%a’iObr:S?Ck’ slightly weathered, REC=11]/.R At EL. 187.4 %1‘, observed 1’ lens of little coarse sand and trace fine grovel. /
240 REC=100% ’ ’ : ROD=33% e - 4oy, SEDIMENTARY ROCK: CONGLOMERATE, coarse sand fo cobble, dark gray, slighfly weathered, 180
JROD=1007% ROD=0. - very soft, unfractured, sand and clay matrix, clasts are very hard, sub-rounded and
gggf}gg; REC=100Y% ' sub-angular, metamorphosed granitics, trace shell fragments, (possible /’
" REC=100% At EL. 234.9 ft, unit is extremely weck. ROD=407% __ . shear_zone).
230 ROD=82Y _ REC=90% SEDIMENTARY ROCK: CLAYSTONE (MUDSTONE], massive, dark_gray, / 170
N * At EL. 229.4 ft, observed fine grained sand lenses. REE-135‘/RQD:0/' M slightly weathered, moderately soft, with lenses of siltsfone.
REC=1047% ROD:40'/ : SEDIMENTARY ROCK: SANDSTONE, fune-%rolned, dark gray, slightly weathered, hard,
RQD=737 AR At EL. 224.4 ft, becomes dark greenish gray. B 1077 —] slightly fractured, joint dipping 4%°.
REC=100% REC=107% 7 . el
ROD;75‘/ > ROD=50% At EL. 172.4 ft, observed little coarse and fine gravels, sub-rounded, granitic.
220 REC=92% At EL. 218.4 ft, becomes slightly fractured, shear, dipping 80°. Cane ’ SEDIMENTARY ROCK: SILTSTONE (MUDSTONE), laminated fo very thinly bedded, dark gray, 160
RQD=927% At EL. 215.8 ft, observed 2-3" gravel lens, fine, rounded and sub-angular. REC"OE)/' slightly weathered, very weak, moderately soft, slightly fractured, locally very soft,
REC=94% [ RaD=927% REC=120% with sandstone laminations. . .
RQD=40% W'— At EL. 159.9 ft, observed 1'bed of little fine to coarse gravels, sub-anqular.
REC=100% At EL. 211.9 ft, unit is very weak. REC=100%
210 ROD=TO0Re _o0n ROD=807% 120
oy T 04-14-09
REC=88 RQD=927 M At EL. 204.4 ft, becomes very soft. . ) Terminated at
—=2 At EL. 200.9 ft, observed breccia lens, fine gravel, sub-rounded, black siltstone matrix. EL. 152.4'
oo OO 9 ER. =847,
=427 i g
e RAD=10% SEDIMENTARY ROCK: SANDSTONE, fine-grained, massive, dark greenish gray, slightly weathered,
ggg:g?/ very soft, unfractured.
" REC=30% ]
190 RQD=0%
<
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BENCHMARK ¢
NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29’

MF  36F:

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman

Avenue overcrossing of the Long Beach Freeway (I-710).

68" west of the center of the

south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’

east of the west end of the bridge, 1

Horizontal coordinates are CCS NAD-83, Zone 5,

"north of the north curb face. NGS PID EW9453.

1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

GEQTECHNICAL ENGINEER DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

MAHE SWARAN
RAVEENDRA

o._GE 2743
«p. 06730711

POST MILES _ [SHEET] TOTAL

DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
3/18/10

CH2M_HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

Units are in U.S. survey feet. ) . . .
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
R-09-Z3B1 6) Plan view shown on Boring Location Plan sheet 2 of 2.
N: 1873601.92
E: 6507232.68
EL. 885.1° . . REC=967
"' ASPHALT (2") and Concrete (&', A i A , RAD=73% At EL. 779.6 ft, contains granule to cobble, very thickly bedded to massive, intensely
380 SILTY SAND (SM): medium dense; brown; moist; trace fine GRAVEL; mostly medium fo fine REC=T00% to moderately fractured. 760
SAND; few coarse sand; some low plasticity fines; possible iron oxide staining. [OLDER RQD=0" AT EL. 778.3 ft, contains Joint, dipping 8g°, 2" ‘aperfure.
ALLUVIUM] REC=100% At EL. 776.2 ft, contains shear, dipping 209, 1" 1o 1.5" operture, slickensided.
e AT EL. 870.0 fT, becomes dense, dark brown. . RQD=40% At EL. 775.6 ft, observed four joints dipping 0, 20, 45, and 80°
[362.4 At EL. 865.0 ft, becomes dark medium dense; frace fine GRAVEL; REC=T777% At EL. 774.5 fT, becomes moderdtely soft to moderately hord, numerous horizontal
870 baRs mostly medium to f.me SAND; some low plasticity fmues, _ RQD=207 — joints, likely due to drilling. 750
B4} zgor\y gbmdedd SdANSDANWDWh Sch'UY C‘LAst.v.e;y ggnse; brownish yellow; moist; coarse to REC=07% ﬁf E‘L 772,71 ﬁh obs‘eried poss;b\e 2" sheared zone - infilled sand is decomposed fo silf.
ine, subrounde ; medium plasticity fines. RQD=0% ocal zones with calcite cemen
3oz [H(OWEAP) | AT EL. 855.0 f+, becomes very pale brown. REC=39% At EL. 768.6 fT, contains possible fracture zone, 5" thick.
’ i SEDIMENTARY ROCK: SANDSTONE, fine sand to coarse sand, pale brown, moderately weathered, ROD=07 At EL. 768.0 H becomes very intensely fraﬁured, oint, dipping 40°
GWS Elev 861.1 . [ . ! a ] 740
860 07/01 /00 moderately saft fo maderately hard slightly fractured, slight iron oxide staining. REC=T00% At EL. 767.1 ft, observed joint, dipping 20°, slickénsided with ch\orﬁe alferation,
50/ 1.4 [TOPANGA FORMATION] RQD=427% At EL. 762.0 ff, observed dark gray mottled with white, slightly weathered to fresh,
i / g
1% .\ At EL. 853.0 ft, grades to light yellowish brown with iron oxide smmmg REC=93% — intersected \gmeous clasts. Numerous joints dipping 0 +o 70° ; apertures up +o 3 mm.
—100% BO/4[1.4E=E 6 At EL. 852.5 ﬁ observed fault, dipping 75°, Bedding joint dipping 15° RQD=637% At EL. 758.5 ft, becomes intensely fractured, Numerous oints dipping 0 fo 15°. Shear
HEL=100% Dot At EL. 851.7 H observed fouH dipping 80°, dark gmjy clay lining. REC=40% dipping 50°, sl ghf clay lining. ] k
QD=607 = ippi i [
850 SEC:WOO% AT EL. 851.2 H observed 15 mm thick clay sedm dipping 15°, yellowish red. RQD=07 At EL. 755.7 ft, observed random fracture, dipping 90° 7130
—/5 At EL. 851.0 H becomes medium sand to coarse scmd dusky brown intensely fo —9()" At EL. 755.4 H observed random fmcfure dipping 60 fo 20°,
ROD=457% moderately weqfhered moderately hard REL=D0% At EL. 754.3 ft, ob d di T dst lens, 2.5" Thick.
. / . ) . o o RAD=577% observed medium to very coarse sandstone
REC=3% AT EL. 849.6 ft, becomes very thinly to thinly bedded, bedding joint, dipping 15 o 0°, REC*;‘V AT EL. 753.9 ff, becomes fresh, soft, numerous joints dipping 0 to 50°.
840 RQD=0% clay lined, 1 t0 2 mm aperfure, 20~ At EL. 752.0 ft, observed numerous Jomfs d\ppmg 50 to 80°, 1 fo 2mm apertfure, 720
REC=38% At EL. 849.0 1, contains bedding joint, digping 15°, 1" thick, gray silty clay seam. RQD=77 calcite infill.
RQD=0% At EL. 848.5 ﬁ contains fault, d\ppmg 65%, clay \med REC=257% At EL. 743.9 ft, observed local slickensided surfaces on d\omfe clasts.
2z At EL. 847.8 ft, contains fault, dippin 55°, co\cw#e lined. RQD=07 At EL. 741.0 ﬁ observed numerous joints dipping 0 fo 90°
REC=337% pRing
RQD:OZO At EL. 847.5 ﬁ contains beddmg JO\HT dipping 15° ) REC=T75% At EL. 738.9 ft, observed fine fo very coarse samd matrix, c\qsfs up to 3" observed, 710
830 REC=307, At EL. 846.5 ft, confains 2" fhick S\Hy sand lens, Mghf gray, very moist. RQD=427 local slickensided joint faces dipping 70 to 80°
Sl SEDIMENTARY ROCK, CONGLOMERATE, granule to cobble, massive, Iight gray, moderately o At EL. 735.9 ft, observed 4" Thick section of posswb\e gouge.
RAD=0% weathered, recovéred as pebble-sized clasts of intrusive rock, clasts are very hard. REC=100% A+ EL. 734.9 f+, observed joint, dipping 75°, coarse grained sand matrix. .
REC=377% AT EL. 840.0 ft, observed moderately hard, sandstone, as EL. 855'. Numerous joints. RQD=557% At EL. 732.9 ft, observed 1’ thick section of sandstone with granule fo pebble sized
RQD=0% At EL. 839.3 {1, observed extremely hard, ‘cobble-sized infrusive clast. clasts, dark gmy, clasts are angular to subrounded. ] =00
820 REC=507% N At EL. 836.0 H becomes pebble to gmmu\e intensely to moderately wemhered At EL. 728.9 ft, becomes fresh, moderately sofft, very slightly fractured, closts are
RQD=13% — moderately herd intensely fo moderately fractured, bedding joint, dipping 5° MGW\'X is easily friable. . . .
REC=57Y% H fine to coasre sand clasts are angular fo subamgumr diorite derived. At EL. 725.9 fT, observed zone wifth light greenish gray sand and fragments of hardened
RQD:WBVO At EL. 830.2 f1, becomes dark reddish brown, moderately weathered, Local highly clay, possibly gouge. "
810 RECzO“/Q fractured S\Hsmme lens, soft, gray. At EL 723.9 ft, becomes very thickly bedded fto massive, saft, very infensely fractured, =
ROD*O‘; At EL. 829.8 ft, abserved coarse sand lens, abundant iron oxide staining, intensely uni+ observed ds granule fo cobble sized clasts with fine to coarse grained sand s
i weathered. matrix, clasts are subangular. ~
ReLrt: H AT EL. 824.5 f+, observed bedding joint, dipping 5 to 2°. A EL.718.9 ft, becomes soft to moderately soft. ‘ 0
ggg:ggf At EL. 821.0 4, becomes soff fo moderately soff. At EL. 713.0 T, becomes intensely o moderately fractured, contains numerous joints 8
800 LY At EL. 819.1 H observed bedding joint, dipping 5°, Infensely weathered, very fhinly i#@%‘?%?;? f2¢0 gﬂ‘* ‘Sd veryfwzok (o 5
Z25Y bedded 5\H5+one Unit is intensely fractured. Observed |OIn ipping E 7
Sgg:gg/ At EL. 816.0 ft, becomes intensely fo moderately weathered. At EL. 711.4 ft, observed joint, dipping 10°. Sfrong clast observed. -
REC=0% At EL. 814.7 f+, contains gray sandstane bed, non-indurated, 0.3" thick. At EL. 7171.0 ﬁ PTS - Coarse grained arkosic Sandstone with crystal and rock. =
RQD,OO/“ No recovery at El. 811 to 806 ft due to dmmng error. fragments to me, fragments composed of diorite and sandsfone. Fine to medium -
790 REC=100% At EL. 806.0 ft, observed light bluish gray motfled with pale brown, moderately to grained calcite matrix.
5 slightly Wedfhered soft, iron oxide staining. At EL. 710.9 ff, observed joint, dipping 20°. Unit is strong.
ROD=0%
REC=85% I At EL. 804.9 1, becomes light olive brown, moderately weathered. At EL. 708.9 H becomes very intensely frdcfured, infersected clasts up to 7", abundant
ROD=337% o At EL. 803.4 ft+, observed dusky blue, slightly weathered, moderately nard, calcite joints dipping O fo 65°
=277 cement. At EL. 707.3 1, observed joint, dipping 45°
780 REC=277 o ) . .
RQD=07% AT EL. 800.2 Tt, observed slightly weathered to fresh, dark yellowish brown becoming At EL. 706.5 ft, PTS - Quartz Dioritfe C\Gsf Plutonic rock with allotriomorphic-granular "
REC=977 dark bluish gray below. ) ) texture. g
ROD=74Y At EL. 789.6 fT, becomes soft to moderately soft, granule to pebble-sized clasts in )
REC=807% fine to caarse sand matrix. Clasts are subrounded fa angular. ~
770 RQD=477 — At EL. 788.0 T, observed shear, dipping 60 , b mm aperture, clay lined, slickensided. ;
REC=80Y% At EL. 787.1 ft, contains joint, dipping 0° =
ROD=38Y% i} At EL. 784.0 ﬁ abserved fine to very coarse grained sand matrix, clasts are See Sheet 2 g
subangular. FOR CONTINUATION -
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

POST MILES _ [SHEET] TOTAL

DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
3/18/10
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SANTA ANA, CA 92707

R-09-Z3B1
See Sheet 1
FOR CONTINUATION RECoay
710 —= 590
)\ gg%:gg/ At EL. 588.9 ft, observed pebble fto cobble sized clasts.
= At EL. 705.9 ft, observed joint, dipping 45° RQD:26; At EL. 588.4 H observed numerous joints dipping 0 fo 80°
= At EL. 705.3 ft, observed Joint, dipping 65° e
REC=63Y = At EL. 102.7 *H observed joint, dipping 60°, slickensided. Unit exhibits numerous joints 03-24-09
700 RQD=137 = dipping from 0 "0 60 degrees, Jost are typically rough, aperture uncertain due fo Terminated at 580
REC=387 = intensely fractured nature of the unit. Unit is weak. Fl. 585.1°
ROD=07 = At EL. 698.9 fTf, becomes 5\\ghﬂy weathered to fresh, very infensely to mfemse\y ER. = 75%
RECz?éV = fractured, Numerous clay lined, slickensided jO\ﬂTS GJF EL. 699 to 698 ft dipping 70 fo 85° !
620 ROD=307 = AT EL. 693.9 ft, becomes gmmu\e to boulder sized. AT EL. 692.9 ft, intersected 1.7 long
REC;947° ﬁ diorite bou\der Boulder 1s intensely frdcmred medium strong. :
ROD*25VO = At EL. 688.4 f1, abserved Jowrﬁ d\ppmg 30° o unw becomes granule fo pebble sized.
one = At EL. 687.9 H observed Joint, dipping 35°
REC=907 = At EL. 685.8 f+, observed joint, dipping 20°. Unit is medium strong.
680 RQD=437% = At EL. 683.9 H becomes modercﬁe\y soft o moderately hard, moderately hard zones
REC=100% — due to calcite cementation.
RQD=227% = At EL. 683.5 ft, aobserved jomf d\ppmg 30 to 10°.
REC=28% = At EL. 681.0 ft, observed joint, dipping 80°, roughly 2 foot long. Unit is very weak
RQD=12% = o weak.
670 . r =l At EL. 677.9 ft, observed jeint, dipping 45°
REC’49/’ = At EL. 671.9 ft, observed joint, dipping 45°
RQD:MQ = At EL. 668.9 fT, aobserved numerous SMCKenswded joints dipping from 0 to 60°,
w = At EL. 664.0 f*, becomes granule fo cobb\e sized clasts.
RQD=287 = AT EL. 662.9 1, observed joint, dipping 50°
660 REC=607 = At EL. 661.4 1, observed joint, dipping 85°
RQD=277% = At EL. 658.7 ft, abserved joint, d\ppmg 45°
REC=177% — = At EL. 653.9 ft, observed numerous joints d\ppmg 0 fo 20°, 1mm aperture. Unit consists
RQD="77% E of angular to subrounded clasts of diorite and gneiss fo 3 diag with fine fo very
650 REC=407 = coarse sand matrix. Soft fo moderately soff, infensely fractured.
RQD=77% = At EL. 648.9 T, observed predominantly diorife clasts, Unit is weak.
REC=887% = At EL. 647.7 f+, observed bedding joint, dipping 10°, 4" thick zone, Thinly bedded.
ROD=33% = @f EL,E%,O H PTS - Highly fractured and GHered clast of breccuﬁed Quartz
. = onzonifte. w
640 RECZ%{’ =l At EL. 643.9 ft, abserved numerous joints d\ppmg 0 to 20°, 1Tmm aperture. =
= =
ROD=217 = At EL. 638.9 ft, abserved clasts up to 5.5". @
REC=607% = At EL. 638.5 ﬁ observed numerous joints dipping 0 fo 45° ~
RQD=217 = At EL. 631.4 fT. Unit 1s weak. A
REC=58% E At EL. 623.9 T, abserved 1.7" thick sandstone bed with some clasts, medium w
630 RQD*ZZ% = to coarse gmmed increasingly coarse wﬁh depth. 5
e = At EL. 622.2 f*, abserved joint, dipping 45°, at base of sandstone. 7
REC=607 = At EL. 620.9 f+ observed Jowrﬁ dipping 65° W
RQD=8% =i At EL. 618.9 ft, becomes infensely o moderately fmcfured, intersected clasts up =
REC=68% = to 8", strong. -
620 ROD=187% = At EL. 613.8 f1, becomes very infensely fractured, with numerous
REC=737 = slickensided surfaces, Unit is very weak,
s = At EL. 607.9 f*, aobserved shear, dipping ?O
RQD=537% = At EL. 606.9 ft, observed joint, dipping 65°
610 REC=427 = At EL. 603.5 T, observed beddmg joint, d\ppmg 10°, clasts up to
RQD=107% = 2" observed. w
REC=537 = 3
RQD=15% = R
REC=257 =] !
600 RAD=157. = 3
REC=357% = 5}
RQD=07% = o
=
PROFILE |:
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710).
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1

MF  36F:

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,
P+ 0617 N1858044.3, E6491094.23.

NOTES:

68" west of the center of the

"north of the north curb face. NGS PID EW9453.

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

1991.35 epoch.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

except as noted

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)

of the Final Geotechnical Summary Report

SR-710 Tunnel Technical Study Los Angeles County, California

dated (April,

in Appendix A.1

2010).

POST MILES  |SHEET] TOTAL
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
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falling a distance of 30" was used to advance the drive samplers.

Units are in U.S. survey feet. 4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z3B2
N:1872415.69 5T 7] SILTY SAND (SM); dense to very dense; strong brown to reddish brown; moist; trace GRAVEL;
E:L65;é13648;39 5.7 REC=100% : ‘j M mostly coarse to fine SAND; litfle nonplastic to low plasticity fines; interbedded with
. . ’ . , RQD=% about 20% well graded sand 25% silt, intensely weathered soil and quartz diorite and
780 Tl Woody debris, pine needles. ] ] . REC- 1007 i coniot Toon w‘mggmerﬁs. ) Y q 670
REE| ;ékgédsiwg)ué‘sg“);d‘e%%\ze‘jr)sﬂ’oﬁg brown; moist; fine SAND; nonplastic fines; {probable Recent ROD=% — SILTJFY‘ SAND (SM>J€ Viry d§2§5, yellowish ?ror'm J;O r‘eddis‘h EKOWQ’ QQ“SJF; fewd{‘pe G‘R‘AVEL;
[18]1.4 > P -:'i mosTly coarse fo fine ; some nonplastic fo low plasticity fines; gradationally
SANDY SILT (MLJ; very sfiff; yellowish brown; moist; fine SAND; nonplasfic fines. REC=697. ? interbedded with clayey sand, subangular hard (slightly weathered) to soft (intensely
770 1! ROD=7 ., (5073 £ weathered) quartz diorite and schist rock fragments, intensely weathered zone (paleosol). 660
SHEOM Well-graded SAND with SILT and GRAVEL (SW-SM); very dense; yellowish brown to pale brown; REC=100% CLAYEY SAND (SCJ; dense fo very dense; very sTiff fo hard; yellowish brown fo reddish
ChE moist; Iifftle fine to coarse GRAVEL; mostly coarse to fine SAND; few fines; dominatly ROD=0% brown mottled; moist; nonplastic to low plasticity fines; to sandy lean clay, intensely
(4811.4J- @ gerf (shgh%y‘ we'(ﬁhegedi to soff (intensely weathered) granitic rock fragments (older REC=51y [00/4 1.4 weathered [paleosol or regolith).
S uarernary uvium, Wodaj. RQD=07% CLAYEY SAND (SCJ; very dense; very stiff; Mghf yellowish brown fo yellowish red mottled;
760 (521145 [} REC=0Y mowﬂ to ‘weff nomp\GT\dc +od\ow g\osﬂ‘cw’y ff\r:es dwef{bfef(we‘eﬂ E‘L/ 663‘ fm 662.0 ft, minor 650
L Lg] — - mented sand, intensely weathered so palesol /regoli
3 COBBLES gravel, and sand, hard drilling. RQD=% g wearly cdliciie ce ANd,
PA 2 . 2 . . . REC=387% METAMORPHIC ROCK: GNEISS; medium-grained to GthmﬂC thinly fo
2Bl SANDY SILT (NL)5 hard; yellowish brown; moist; nonplostic fo Tow plosticify fines; ROD=07. moderately foliated (0.2 fo 1.0 f], foliations dip 20%, dark yellowish orange to light
750 e Fe0 stained. GWS EL 637.0! brown, decomposed +o m+emse\y wecﬁhered very soft +o soft; \Memse\y fractured; joints 640
Lk T - o 3
B :O.. Well-graded SAND with SILT and GRAVEL [SW-SM); very dense; yellowish brown; moist; somen 07-01-09 —4 dip from 60 fo 80°, very thin slightly open fracfures partly filled with clay Gmd FeO
g fine To coarse GRAVEL; mostly fine fo coarse SAND; subangular fo subrounded hard (ML); —‘REC:A?A (forms rubble), moderately thin totally silica healed fractures below EL +654.4 f+
[(86]1.4f dense 1o very dense; yellowish brown; moist; nomp\osﬂc fines. REC=70Y% ROD=07 p mw@ | fractures modergfe[y r(()ugh; frmb\e]WeH graded SAND with CLAY {(SW-SC), very dense) r
THE . ] - RQD=107% [Wilson Quartz Diorite (wgm) BEDROCK].
740 [43]1.4 SILT (ML); hard; yellowish brown; moist; nonplastic fines. Croe N METAMORPHIC ROCK: CNEISS; coarse-grained to very coarse-grained; generally foliafed, pale i 630
T SILTY SAND (SMJ; very dense; yellowish brown; moist; nonplastic fines. ;%g:gé/ T vellowish brawn fo yeHowwsh gray, mfemse\y wecﬁhered maderately soff fo moderme\y (
‘ Well-qraded SAND with SILT, GRAVEL, and COBBLES (SW-SMJ; very dense; yellowish brown; T hard, very intensely fractured, jOWﬁS dips 55°%, thin modemfe\y open fracfures partly
[ST]7.4f moist; about 1 fo 5% COBBLES: littie fine fo coarse GRAVEL; mostly coarse fo fine REC=567% heo\ed with clay and FeO, some fhink fmcmres \5 (3 to 5 mm Thick) moderately healed (
bk SAND; few fines; COBBLES consist of; up to 6 in. diameter subangular to subrounded RQD=167% with silica or feldspar amd dip 25 to 30° , and 55°: friable; estimated upper contact,
0 1 2 g ; , : 620
3 REc=g(y [B8/0 .40 hard to moderately hard (slightly weathered) granite rock fragments. . REC=6&x [ METAMORPHIC ROCK: GNEISS; medium-grained; gemerGHy foliated, pale yellowish brown fo
EV 18 REC-387 RQD=87 dark gray, intensely weathered, decomposed below E(L 635.1 ff; moderately hard fo hard;
‘. SHOM e Leal] 2 infensely fracfured; below EL 635.1 ff, very soff (decomposed gneiss altered to clay -
REC=0% 50/111.4 3 RQD=07 SEC_sgy, 2 T with slickensides); rubble. (
RAD=% s LV METAMORPHIC ROCK: GNEISS; generally foliafed, Iighf brownish gray fo whife, infensely 610
720 REC=74% [92]1.4 S REC=88Y RQD=07 wecﬁhered moderately hard to hard, very \Memse\y to \(rﬁemse\y fmcf)ured joints dip
— S - - - - — - - - —r 1/ 60°, 75° Gmd 40 to 25°, very c\ose\y spaced fractures {7 mm spacing) below EL 633.4 ft;
ROD=7% |:'—L M SILTY SAND (SM); hard; yellowish brown; moist; frace coarse to fine GRAVEL; mosTly medium RQD=7% ) ’ f s k
REC=63% — to fine SAND; some nonplastic fines; gradationally interbedded with silty sand. i ?ig@fw‘g?‘m‘gﬁ uith fe0 and infensely weathered fo decomposed mice {weathered fo clay); §
RQD=7% R, Well-graded SAND with GRAVEL and COBBLES (SWJ; very dense; yellowish brown; moist; about =
N0 rteep, 0L @ 10% COBBLES; about 15 ta 25% fine fo coorse GRAVEL; COBBLES consist of; about 15 To 257 O e A ‘m‘gdh;g{g‘wy”‘fﬁagﬁgegojgmg gmensely yegThared, moderately 0o I
RAD=7 42 W fmeﬂjo %o]urse %RAVEL,}EOEBLES c$m5\5+ ofy; up to 4 in. diameter subrounded hard (5\\ghﬂy/’ moderately spaced (0.4 to 0.1 f1), FeQ and clay lined, not healed. ~
REC=97% ERNIIRE oy wearhere gmnn\ Ic_roc rnegmem S . s . Below EL 629.2 ﬁ,, Gphcmmc fo med\um grained, very infensely to intensely fractured, =
RQD=% : | [oss [ SILTY SAND (SM); very dense; yellowish brown; moist; frace fine GRAVEL. _ . J joints dip 25- 30° ‘and 65-75° (jointsets), very Close to closely spaced (0.05 to 0.3 H) e
700 : 8911.41"; CLAYEY SAND (5C); dense fo very dense; strong brown; moist; nonplastic fines; gradafionally subvertical joints not healed (Fe0 and clay infill); low angle joints moderately to totally 5
. ]
REC=917% — interbedded with silty sand, possible hardpan {paleosol). healed with Fe0 and silica (0.5 fo 10 mm thick). z
RQD=% Well-graded SAND with GRAVEL (SW); very dense; yellowish brown to Mgh# yellowish brown; METAMORPHIC ROCK: GNEISS; generdally foliated, light gray o browmsh gray, hard, Tntensely w
REC=92% moist; about O to 10% fine to coarse GRAVEL; fine to coarse SAND; interbedded with up to fractured, (decomposed seoms), joints dip 806 50-55°. 65-25°. FeO and silica lined =
690 RQD=% 107 S‘HY sand subangular hard shedred gmmﬂc rock fragments. . . fractures are moderately healed fo not heu\ed wet C\Gy lined fractures
REC=747 :;i'O@ Poorly graded SAND wifth GRAVEL (SP); very dense; yellowish brown fo Tighf yellowish brown; (1 to 10 mm thick) not healed, slightly rough, Slickensides an low angle shears, 5 to
— moist; liftle coarse fo fine GRAVEL; mostly coarse fo fine SAND; frace fines. 30 mm fracture [spacing, \ofs rubble].
ROD=7 : : : . - : . .
co : SILTY SAND (SMJ); very dense; sfrong brown to light yellowish brown; moist; frace fine METAMORPHIC ROCK: GNEISS; intensely weathered, hard, very infensely fo intensely
REC=100% : W GRAVEL; mostly coarse fo fine SAND; inferbedded with well graded sand and sandy silt, / fractured, fracture zone , forms rubble.
680 RQD=7 lo® about 5% silty sand about 20% well groded sand, crossjominated. METAMORPHIC ROCK: GNEISS; decomposed fo Infensely weafhered, very soff To soff, possible
REC=91% Well-graded SAND (‘SW); very dense; Mghf yeHowwsh brown; moist; trace fine to coarse veins/dike, seams weathered to clay (Well graded SAND with CLAY (SW-SC)). E
ROD=Y GRAVEL; (up fo 1 in. dig.) hard gmmﬂc rock fmgmen*s METAMORPHIC ROCK: CNEISS; possibly fhinly foliafed [0.1 fo 0.3 Ff], yellowish _gray, =
p
Well- gmded SAND with GRAVEL (SW]; very dense; ITght yellowish brown fo yellowish brown; mfemse\y weathered, hard9 intfensely fracfured, continuous joints d\p 60 to 70° and N
J
moist; about 5% COBBLES; coarse GRAVEL; up to 4 in. diameter subangular hard (slightly 25 fo 40°, partly healed with silica and infilled with clay, slightly rough surfaces. L
9
670 we@fhered] sheared quarfz diorite rock fragments, little silt interbeds. 2
o
=
(@]
See Sheet 2 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.
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FOR CONTINUATION
600 Eggfgi/ 0 METAMORPHIC ROCK: SCHIST; fine- fo medium-grained; intensely foliated (<3mm); infensely [ REC=T6% ] ] 560
REC=857 o weathered fto decomposed [(possible alftered mafic dike), dark gray, infensely weathered to [ RQD=07 ?y METAMORPHIC ROCK: GNEISS;, medium-grained, medium light gray fo medium gray, mostly
RQD=10% . 0V decomposed (possible altered mafic dike); moderately hard; infensely to moderately [ REC=100% g/ﬂ infensely fo moderately weathered (80%) to |ifttle decomposed (ZO/) mostly moderately
REC=71% | [ fractured; fractures very closely spaced (10 to 15 mm), partly silica healed, remainder RQD=07% 94 hord to little very soft; intensely fractured; joints dip 75°, , and 259, subvertical
RQD=07 infilled with soft clay (not healed), [slightly to moderately open fractures f REC=77% y joints are very closely spaced (30 mm), low Gmg\e joints [are c\ose\y spaced (60 to
590 REC=807 [ (0.5 o 3 mm)]J. . RQD=207% ﬂ/ﬂ 70 mm), continuous not healed fmcfures are |ined with minor chlorite and rare calcite, 550
ROD=07 7 METAMORPHIC ROCK: SCHIST; Chioritic, dark greenish gray, decomposed, very soff to soff, REC=887 Wé moderately to sligntly rough surfaces [little Leon CLAY (CL))].
: REC=17% 7 (decomposed to Lean CLAY (cL), med\um plasticity, moist)). r RQD=07 . 5‘,: j METAMORPHIC ROCK: CNEISS; medium-grained; foliated, medium gray, mostly moderately to
— RD=07 | | A METAMORPHIC ROCK: GNEISS; very fhinly foliated, light gray fo pale yellowish browm, ( — REC=94Z | IR intensely weathered (57 decomposed); mostly moderme\y hard to few soft; very infensely
REC=D37% / infensely weathered to decomposed; mostly hard to some Soff; very intensely to intensely REC=g3y, " oD=22 TR T o infensely fracfured; Joints dip 707 and 20°, closely to very closely spaced .
580 ROD=0% > T fractured; s;)ﬁ clay lined f(mcfures not healed (slightly open to modercﬁe\(y opem)j RobD=157 K:Xg - (§?‘W to Od2 f:)‘ [Subvepwco\{veryJ thin (0.5 mm thick) fractures moderately healed with 540
REC=100% £ 0.5 to 2 mm), forms rubble (some Poorly graded GRAVEL with CLAY and SAND (GP-GC ( ’ Cane 9% Silica, moderatrely rougn surfaces].
—Rab-0% METANORPHIC_ROCK: GNEISS;, medium _1ght gray, Infensely weafhered, nard, infensely — Eég;gg/ Ez:z: T Below EL 559.2 ft becomes, dark gray, (Pressuremeter fest from 221.0 to 227.0 ft+ depth).
REC=86% L T fractured, joint sefs dip 80 to 70°, 609, and 30°, fractures perﬂy healed with silica ( REC=507% 9300 METAMORPHIC ROCK: GNEISS; medium-grained; foliated, medium light gray to medium gray,
570 RQD=07% LEA and remainder infilled with soft cldy (not healed, moderately open, 1 to 2 mm), sligntly ROD=0% prc_gay —||| moderately to infensely wecﬁhered moderately hard; very intensely to intensely r 530
REC=967% — rough to smooth surfaces; rubble. - W T fractured; joints dip 70 to 80° & 20-25°, commuous subvertical joints partly healed
. RaD=0% D T METAMORPHIC ROCK: BNEISS,, fine-grained fo medium-grained, medium light gray, intensely F REC=80Y =07 with silica and not healed with clay infill [slightly rough surfaces, 80% soft decomposed
RECJOODA ; wedthered to decomposed hard to some very soft; very infensely to intensely fractured; ROD=0% below EL 551.4 f1].
RAD=07% 2 joints dip 70° fo 20°, very closely spaced (10 to 20 mm fracture spacing), siliceaus & ( REC=887 %% IGNEOUS ROCK QUARTZ DIORITE; medium-grained, medium Iight gray, moderately fo slightly
560 o clay lined (1 to 2 mm), slightly rough to smooth surfaces [breaks down fo rubble and _ROD=87% T weathered, hard to very hard infensely fractured, low angle moderately open joints lined 520
coarse sand (some P@or\y gmded GRAVEL with SAND (GP))]. REC=807% with woxey chlorite, s\\ckemswdes shaw 65° rake from horizontal in 50° dip shear planes;
METAMORPHIC ROCK: GNEISS;, white To dark greenish gray, decomposed TG Infensely ROD=T7% continuous joints dip 75°, 50°, and 20°, closely (40 mm) to very closely (10 mm) spaced,
weathered; very so(ﬁ to modemfe)\y soft; very intensely fractured; very closely %Eggig%‘eyagedm‘gg v?‘ﬂfggevég;”:%‘g‘oss“e“gaSFGCGG SUD%%VQﬁ‘GC‘Kﬁ‘WS very closely spaced and
spaced fmcfures 10 mm spacing) dip 70, altered clay material is moist to wet
(npwogﬂy Poorly graded GRAVEL Wﬁh CFAY of’yd SAND (GP- Gyc} moist to wet). METAMORPHIC ROCK  MARBLE (partly replaced with QUARTZ DIORITE in pcﬁches) medium-
METAMORPHIC ROCK: GNEISS; fine-gralned fo aphanific; tninly fo moderately follated fo coarse-grained, light gray to medium Iight gray, moderately to intensely weathered;
(0.2 to 0.4 ft), greenish gray o medium bluish gray mfemSe\y to moderately weathered, moderately hard; infensely fractured, low angle moderately open joinfs lined with waxey
hard, intensely fractured, fractures dip 20 to 30° ,dmd 50°, closely spaced (0.2 to chlorite, high and low angle fractures moderately hedled with calcite [fractures very
0.3 f1), chlorite and slickensides on shear and fracfure surfaces, fractures/snears C‘EEE‘EYL ng‘]zcef f(fobé?:oﬁfesmQérﬁogsrse‘g‘m?sﬁré?%;dg\‘miee%ges\y‘mfrraecc+ruyrsetjg‘ﬁﬁgmmgds\sp] -
partly talcite healed. ,
METAMORPHIC ROCK: GONEISS;, medium gray 1o white, mosTly decomposed (807) To Infensely Eo ‘*Od45 *’hG”d‘ 20* JOC‘)Q*S DG”‘%“‘ZG‘@U W‘*thG‘i‘*e ?”d‘fh‘ogje ‘“‘f“‘ to fotally
weathered; mostly very soft fo little hard; mfemse\y fractured; chloritic alteration, (fGeCJweLeg‘m CLS@ C(‘CLe)) very so ecomposed Interval alrere o clay
stly Poorl raded GRAVEL with CLAY and SAND (GP-GC); Pressur ter test w
E%OS*Z%W ?ﬁ dyepgﬂw] i ‘ ( )i Pre e meter Te METAMORPHIC ROCK: MARBLE [partly replaced with QUARTZ DIORITE in pafches]; =
+ =
IE NRRTTIC RO TS edugraer To g ey g 1o e o ST gL, Soh e oy 1o [ Sromien 5T Tl Lo (e :
decoﬁwposed intervals [25/[) mostly hard f(o little very )soﬁ5 intensely fractured, joints z‘ogse‘}; Qgg‘cee% W(%hmcﬂ%‘c‘m moderately thin (1 fo 2 mm) subvertical calcite veins very .
dip, 75- 70° 50 and 25°, [closely spaced (0.1 to 0.3 ft), continuous, partly healed with i E
e 57ia]fed o eoiea, gy rotin s foces 1l Forly‘srosdo S i TGP RO AL ey enies Y WY PRI 7 et e o
. - T - H - T derately wemhered modemfe\y soﬁ to moderately hard, intensely fmcfured joints >
METAMORPHIC ROCK: GNEISS;, medium-grarined, medium gray to medium light gray, mostly mo i w
intensely weathered (707 To some decompoased (30%); mostly modergtely hard +Boosome very g(‘ﬁcrfet?e\(smos) Z?‘ ’cgggngousjo‘s%?e PCG‘VG*W";gd*%iﬂ‘hYeGC‘Cé‘dC\geepeG&emde to 2 mm =
softs very intensely fo intensely fractured; joinfs dip 10°80°, 507, & 5 4o 357, very VETAHORPHIC ROCKE HARBLE: . meaTum groTned, areenTsh gray, (nensely to moderatel
thin subvertical fractures very closely spaced (7 mm) [and totally silica healed, 55 9 9 gray, Y T : Yy
remaining lower angle joints are partly healed with silica and calcite and not healed with weathered, moderately hard, very intensely fo intensely froctured, joints dip
clay \(nf\>\]\ slickensides plunge 20° on subvertical shears (some Lean CLAY with ggazgdzopdrafm@ i% ?gﬁgmeyrzgﬂﬂc“#g‘ggg‘gdew closely spaced, low G”Q‘e joints closely
SAND (CL))J.
METAMORPHIC ROCK: GNEISS;, medium gray fo medium dark gray, decomposed, very soft fo [GNEOUS ROCK  DIORITE to QUARTZ DIORITE; medium- fo coarse-grained, medium gray,
soft, (Lean CLAY (CL), soft). infensely to moderately weathered, herd to very hard, intensely fractured, continuous w
METAKAORPHIC ROCK:  GNEISS; medium-grained fo fine-grained; very Thinly fo Fhinly foliated joints dip 85 to 10° and 30°, very closely spaced subvertical joints partly healed 3
(dip 20°), medium gray fo medium Tight gray, intensely to moderately weathered, X‘*q id‘ﬁ‘*eh G”‘g Zomih‘”f‘}‘eg Wthc‘GzY G”ghs‘ghﬂy open, low angle joints partly healed ?
moderately hard to hard, very intensely to infensely froctured, irreqular discontinuous 0 Torally nhealded with cdicite O cmm Ic i
fractures dip 60 to 70° Gmd 20°, fractures partly healded wﬁh chlorite and silica, 2
slighly rough surfaces, 35% rubble. =
[}
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°
A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF  36F:

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’

east of the west end of the bridge, 1

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z3B2

See Sheet 2
FOR CONTINUATION

IGNEQUS ROCK

"north of the north curb face. NGS PID EW9453.

DIORITE to QUARTZ DIORITE; medium- fo coarse-grained, medium gray,
moderately ta infensely weathered; hard; moderately fo intensely fractured; continuous
subvertical joints dip approximately 70°.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

IGNEOUS ROCK

J DIORITE fo QUARTZ DIORITE; medium- fo coarse-grained, light olive gray fo
reenish gray, decomposed, very soft, (Lean CLAY (CL), stiff to hard clay
?PP:W,O to >4.5 fsf).

520
REC=74%
RQD=9%
REC=70%
RQD=0%
510 REC=907%
RUD=0%
REC=85%
ROD=07 o 02209
erminare a
500 EL. 506.4°
ER; = 847

IGNEOUS ROCK

sometimes alang

DIORITE to QUARTZ DIORITE; medium- to coarse-grained, medium dark gray to
medium Iight gray, intensely to moderately weathered, few (8%) decomposed infervals
fractures; moderately hard to hard (few zones very soft); intensely to
moderately fractured, shear dipping 45° is waxey clay lined with slickensides
showing 70° rake from horizontal on fracture plane, [slightly rough surface, joints
dip 80 fo 70°, 50°, and 20°, subvertical joints very closely spaced, low angle

joints moderately to closely spaced, partly healed to not healed with calcite clay lined

(few Lean CLAY (CL) intervals)].
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BENCHMARK:

NGS Benchmark used. P+ MF 36F: N1847799.06, E6512460.75, Elevation 407.29

MF36F: A 3" Brass disk stamped "Metropolitan Water Deistrict of Southern California MF 36F 1989,

set in the top of the bridge curb at the northwest corner of the Hellman Avenue overcrossing of
the Long Beach Freeway (I-710). 68" west of the center of the south bound lanes of the freeway,

25" north of the centerline of Hellman Avenue, 13’ east of the west end of the bridge, 1’ north of the
north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on North American Vertical Datum 1988.
Pt 0153: N1845410.50, £6509860.21
Pt 0617: N1858044.30, E6491094.23

Units are in U.S survey feet.

NOTES:

1) This LOTB sheet (Boring Record) was prepared in accordance with the Caltrans Soil and Rock
Logging, Classification and Presentation Manual (June 2007) except as noted in Appendix A.1 of
the Final Geotechnical Summary Report SR-710 Tunnel Technical Study Los Angeles County,
California dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers were used to obtain
soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs falling a
distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count 1o equivalent standard penetration test
sampler blow count, for granular and cohesive soil, multiply by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 1 of 2.
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STATE OF CALIFORNIA
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BIO - - oo | TAO - oo |
N 1870194.48 - - N p n
] N 6514774.44 " R-09-Z3B3 g (B3/TOILATEH SILTY SAND (SM); very dense, mottled colors vary from yellowish brown to brown, predominantly
EL. 801.9’ 6 medium SAND with trace coarse SAND and fine gravel, moist.
,,,,,,,,,,,,,,,,,,,,, APE (Fill). s boA SILTY CLAY (CL-ML]); hard, varies from brown to dark yellowish brown, moist, medium plastic; 0.27. . ..
800+ \GRASS and LANDSCAPE (Fill) : : : ' 7307 i to 0.4" thick beds, horiZontal bedding, oxidized, tracé of organic material.’ ’
SILTY SAND (SM); Loose to dense, yellowish brown, fine to medium grained. [ALLUVIUM] BOZarA| Ff SILTY SAND (SM); dense, motfled brown tfo yellowish brown, moist, predominantly fine grained with
T T L] trace of coarse SAND and fine GRAVEL, 207 silt, dendritic manganese. .
: —Dense, yellowish brown, moist, fine SAND, micaceous, mottled brown, oxidized. L ELL —SILTY SAND with GRAVEL (SM); very stiff, varies from dark brown to dark yellowish brown, mottled;
7904 e A T 70 - (4519 }: increase in fine GRAVEL towards bottom, light brown, subrounded to subangular DIORITE, . ... ... .0..
Ll max. 0.5" dia.; unbedded, one 0.08"-thick vein.
| b0/52.5 - : . . - ] boserag - Well-graded SAND with GRAVEL (SW); very dense, yellowish brown, moist, about 30% fine GRAVEL
zgogléog;odgsA\?:Png'?. %BQVESL D(GSE)’ I?]inseljaﬁe.il‘ow;so:rbcreown, moist, coarse SAND, -2 subangular to subrounded DIORITE 'rocks up to' 1.5" dia. ’ ’ ’
- i icaceou i u u itic . - AT : - -
Fogd LRI G A [ 4 5" » subanguiar O SO, . Fonod BOZFTL ... SILTY SAND (SM); very dense, brown to yellowish brown, moist, about 50% SILT at top, grading-down - - -
- - : to 30% SILT with fine SAND, sharp contact 20° dip, igneous and metamorphic GRAVEL at bottom,
z | B0/ At EL. 775.9', becomes gravel max. 2Ys" dia Z i (8404 -1 more oxidized and more rounded than above.
. .9, . . S H
= o = ; Poorly graded SAND with SILT and GRAVEL (SP-SM); very dense and stiff, brown to yellowish brown
X3S RO/92.5 - X N s DPOWIT TO yeliowish brown L
S0 e S 7007 moist, GRAVEL up to 4" dig, 2" to 4"-thick horizontal bedding.
5 — BO7dr SILTY SAND (SM); very dense, varies from mottled yellowish brown to brown, moist, fine SAND,
w | i ! ) B micaceous, trace coarse SAND, oxidizr]e/d.
——A+t EL. 691, trace fine GRAVEL, max. /4" dia.
760 - - EaLARH SILTY SAND (SM); very dense, yellowish brown and strong brown, moist,-fine- 0 -------..- 690 -~ - ROZGZ o T T P e
1 very fine SAND, micaceous, oxidized. No r ,
| BOZAzH Sampler Jammed with rock that fell info hole. | BU7AL —NO recovery.
Assume Silty SAND as above.
750¢---------- UK NO FeCOVery. 680 - Poorly graded SAND with GRAVEL (SP); very dense, yellowish brown, moist, cogrse to fine subangular --
i GRAVEL max. 1.5" duo(.; %oorse to fine SAND, gravels consists of feldspar rich granitic rock.
J WVAIIR] SILT (ML); yellowish brown, moist, finely micaceous, non plastic fines. | b0/ 2.4 ¢s) Well-graded GRAVEL (GW); very, dense, gray to dark gray, moist, coarse to fine GRANITE; gravels
II NGRéVE(LLé)’g%I}T (V“I”Lb)‘ me?\?’urﬁ Sﬁjf‘g'f‘o" ¥inel DIORITE GRAVEL max. 1" dia.; REC=55 XN 82?3;'32*5’ of duornEfe and granite, siightly weofhereg, hard, slightly fractured, 10% dark gmmerol;
[V subrounded to subangular, oxidized. REC=100% aacd S R IBH T ST TaRTET
7404 - - - - - - - - - AL . . h . NN 6704 ------- GWS. . ... e B LT (ML); very stiff, nonplastic, slightly micaceous. . ...
53 SILT (ML); yellowish brown, moist, finely micaceous. Elv. 666'0;?EC=55‘/ '}E T | SILTY SAND (SM); medium dense, brown to dark yellowish brown, moist, fine SAND, about 5% low plastic
. Poorly graded SAND with GRAVEL (SP); very dense, dark yellowish brown, moist i VW — [o% | fines, very stiff, sharp contact.
y grade AVEL > ? s Y C s
about 10% fine GRAVEL to 1" dia, subangular DIORITE, coarse to fine S/iND, 7/1/10 Ceay | 18] Well-graded GRAVEL with SAND (GWJ; dense, brown to dark yellowish brown, moist, trace COBBLE,
uncemented, unbedded. REC=58% Hde: coarse GRAVEL; max. 2.5" dia.; coarse to fine SAND; about” 5% low plastic fines; gravel
ER 1O I OO0 -~ - consists of diorite, gabbro and gneiss, hard to decomposed. T coeocooooooes
SILTY SAND (SM); dense to medium dense, dark yellow to brown, medium to fine SAND, about 20%
g nonplastic fines.
Well-graded GRAVEL with SAND (GW); dense, multi color, trace BOULDER, about 20% COBBLES; coarse to
=0 fine SAND; nonplastic fines; cobbles consists of diorite, quartz diorite, gabbro, granite,
gneiss rocks, hard to decomposed, rounded to subrounded.
See Sheet 2
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BENCHMARK:

NGS Benchmark used. P+ MF 36F: N1847799.06, E6512460.75, Elevation 407.29

MF36F: A 3" Brass disk stamped "Metropolitan Water Deistrict of Southern California MF 36F 1989,
set in the top of the bridge curb at the northwest corner of the Hellman Avenue overcrossing of
the Long Beach Freeway ([-710). 68" west of the center of the south bound lanes of the freeway,

NOTES:

25" north of the centerline of Hellman Avenue, 13" east of the west end of the bridge, 1’ north of the

north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on North American Vertical Datum
Pt 0153: N1845410.50, E6509860.21
P+ 0617: N1858044.30, £E6491094.23

1) This LOTB sheet (Boring Record) was prepared in accordance with the Caltrans Soil and Rock
Logging, Classification and Presentation Manual (June 2007) except as noted in Appendix A.1 of
the Final Geotechnical Summary Report SR-710 Tunnel Technical Study Los Angeles County,

California dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers were used to obtain

soil and rock samples.

1088.

Units are in U.S survey feet.

5) All bedding and other structural angles are measured from horizontal.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs falling a
distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard penetration test
sampler blow count, for granular and cohesive soil, multiply by 0.67.

PLANS APPROVAL DATE

THE STATE OF CALIFORNIA OR ITS OFFICERS
OR AGENTS SHALL NOT BE RESPONSIBLE FOR
THE ACCURACY OR COMPLETENESS OF ELECTRONIC
COPIES OF THIS PLAN SHEET.

: POST MILLS. . [SREET] TOTAL
Dist| COUNTY | ROUTE TOTAL PROJECT | No. |SHEETS
7 LA 710 N/A .
4”047 4 @Z/é 3/18/10
PROFESEAONAL GEOLOGIST DATE

J. CASTLE
PG 8162
12-31-10

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION, DISTRICT-7
100 S. MAIN STREET, LOS ANGELES, CA 90012

EARTH MECHANICS, INC.
17660 NEWHOPE STREET, SUITE E
FOUNTAIN VALLEY, CA 92708

6) Plan view shown on Boring Location Plan sheet 1 of 2.

See Sheet 1
OO -~ m - m T | ettt
FOR CONTINUATION
- . R-09-Z3B3
660 -~ O b £ R 590~ REC=75% “\At EL. 591, becomes, sheared, altered igneous and metamorphic rocks in SANDY CLAY matrix,
REC=227% 13w Ro0=0% 1 dark gray to bluish green, about 50% dark minerals, joints and shears dipping 35° to 45°,
. E_I%é/ e . =07 clay filling small scale fault, dipping 40°.
e At EL. 656°, difficult to drill. REC=83% |
650 - -- REC=75% HE¥ - - - 7 odfda 580 - RODZ0Z LB - - oo
ﬁoo;l% gESg%LSAND w12f§\..G§AVEL (S'F_’%,ede;\'m'\?g_, rr(_egduzlsl'é bnrsng, (r)nms,f,ngbogf 25/. coarse REC=40% |3
~100° ; R v R ARy
} REC=100%] m%fo'mgrphlc roc g,xhcu/a ‘roladéccc?n?poseg, subPoinged 30" 'rouncred',l'%or?%ongog'Decld|ng. ) RQD=07% g
_\A‘r EL. 648, becomes yellowish brown, moist, wide variety of igneous REC=73% | K7
REC=0% and metamorphic, hard to decomposed rock. ROEfO/-, >:4 —At EL. 569, hard zones with highly fractured and sheared decomposed igneous ... .. . .. ..
640 - Bl COBBLES with some well graded SAND with GRAVEL, medium dense to dense, brown and ~~ 5707 REC=58% | KA """ and metamorphic rocks.
_cqe yellowish brown, moist, about 60% COBBLES, medium to coarse SAND, cobbles consist ROD=07%  |K17 — At EL. 562, sheared DIORITE, soft, decomposed, oxidized.
BEC=50% of igneous and metamorphic rocks, hard to decomposed =10% | At EL. 556.6", hard fragmenf of sheared %[OR[%E 2.25" dia
1 3 . 1 =L 4 . o, R s Lo .
REC=60% | =\ Poorly graded SAND (SP); dense, yellowish brown, moist, coarse SAND. RODfO,/' ? At EL. 555', fault %ouge zone with CLAYEY SAND; about 2% GRAVEL, about 64%
T 630 A [ \SILT (ML); stiff, yellowish brown, moist, nonplastic, micaceous, no bedding. ------- - 560-——77—2% - rrrrrrr ﬁggng;a[gISSCEAN(élgg?%Ef 34% noqplfsﬂcl flpes;fgroéelﬁ cgnSISQ offl?NEOUngnd g
* REC=60% |- Well-graded SAND with GRAVEL (SW); dense, yellowish brown, moist, little GRAVEL, * REC=50% [RE AT EL. 554" diffi%:ul-r o dll'“?my’ intensely fractured, hard, moderately weathered.
] B L | I max. 4" dia.; coarse SAND, gravel consist of subangular igneous and metamorphic rocks. ] ROD=58% L4MOW . ’ °
g . \At EL. 624.2', gabbro boulder, soft, crumbly. g REC=100% gé@fw TGNEOUS and METAMORPHIC ROCKS [ DIORITE): fine grained fo coarse grained, gray, moderately
< o0 {- PO onorf sOubens, SAVL; UIT celorco, et 7 COBES, chet 07 BOULUTS, - S s R B e e e e et s i o,
g about 30% GRAVEL, about 10% coarse SAND matrix, cobbles consist of igneous and < (MOwy £t == -0, Sl i u u y 9,
- k=ddn rsngntgmggggxr;c rocks, rounded fo subrounded, hard to decomposed, some oxidized, - 1 REC=98% @*@ T#ng[ 1‘.504u(f3|'1t g,'.?g,lg% grS‘nd. fractured DIORITE rock, soft to moderately soft
o = . 9 9 .
w i wl — = K>S . . - . . .. °
610 4 REC=02% [ [GNEOUS and METAMORPHIC ROCKS (DIORITE, QUARTZ DIORITE, QUARTZ MONZONITE, 5404 ... R0D=457 | EGAQWOOAT EL. 545, wavy frocture with oxidized cloy filling, smooth polished surfoce, dipping 307.
RQD=0%. FOLIATED DIORITE, GNEISS): intersecting intrusive bodies and dikes; fine-grained At EL. 542.5/, FAULT GOUGE, light gray, very soft SANDY CLAY.
REC=617% | to coarse-grained, light gray to bluish green, intensely weathered, soft, REC=100% At EL. 540.5'] recemented ignéous rock, moderately hard, altered.
g RQD=0% (FAULT GOUGE, intensely sheared and altered to SANDY CLAY; stiff, coarse to R P e At EL. 535.57, shattered zone, moderately hard, 1.25" wide.
REC=87% fine SAND, high plasticity fines) [WILSON QUARTZ DIORITE]. RQD=0% At EL. 533', calcite crystals to '" size.
600 -~ ROD=0% | PO - - - oo oo 5307 REC=98% | IGNEOUS ROCK: (altered DIORITE); coarse-grained, light gray, predominantly very soft, [ocaliy’
RQD=07% hard, intensely fractured, small scale faults, dipping 50° to 70°, recrystallization
J REC=797% 1 along fault plane, abundant FeO on joint and fault surfaces.
RQD=0% At EL. 597.5', becomes FAULT GOUGE. At EL. 528°, becomes intensely fractured.
590 e e 520_ """" 02_1 3_09 """""""""""""""""""""""""""""""""""""""""""""""""""""
| Terminated at
EL. 526.5°
5104 - - BRI = 10
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POST MILES _ |SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
BENCHMARK : 7| LA 710 N/A

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

GEQTECHNICAL ENGINEER DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or

MAHE SWARAN
RAVEENDRA

GE 2743
«p. 06730711

CH2M_HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

R-09-Z3B4 REC=54% _?J-EL’: Poorly graded GRAVEL with SAND (GPJ; light brown and dark gray; moist; coarse, subangular
N: 1870813.73 RQD=307 s 0 subrounded GRAVEL. Clast are moderately fo slightly weathered, moderately hard to
770 F: 6516733.49 REC=30% X hard, subangular fo subrounded. Clasts are composed of granife, diorite, and gneiss. 650
EL. 768.0 m RQD=07. Bk At EL. ©043.0 ft and 641.4 ff, observed S5-inch intersected granitic clast,
6 ASPHALT, 4" thick and Road base material, 4" fhick. REC=16Y 55 At EL. ©31.5 ft, observed 5-inch intersecfed granific clasft. o
CLAYEY SAND with GRAVEL (SCJ; dense; yellowish brown; moist [FILLJ. RQD:OVO o At EL. 630.7 ft, 636.3 ft, and 616.8 fT, observed 3-inch inftersected granitic clast,
760 SILTY SAND (SM); light reddish brown; moist; coarse to fine SAND; [OLDER ALLUVIUM]. REC=40Y, *:o"% 640
/ easd
RQD=0%
Dense; low plasticity fines. REC=407% o
, : : 4 _— ROD=07.
750 Mediun dense, trace fine gravel, mostly medium fo fine sand, some non plastic fines. REC=50% [eta: 630
RQD=0% | 5
SAND with GRAVEL (SW); very dense; light reddish brown; moist; fine GRAVEL; coarse ta fine REC=07 Z:ZZ,:
SAND; weak cementation. ROD=07. 5 SILTY SAND (SM); moisT to wef; frace fine GRAVEL, fine to medium SAND; massive.
740 REC=25Y 3% AT EL. 610.4 £+, observed SAND with faint subhorizontal laminations. 620
RQD=0Y. | iy
REC=20% o
. i i i i _ RQD=0% By Poorly graded GRAVEL with SAND (GPJ; and COBBLES, To poorly SAND with GRAVEL and COBBLES,
730 %lU with SAND (MLJ; hard; brown; moist; Iittle medium fo fine SAND; mostly low plasficity REC=50% 1‘7[ medium dense, dark olive brown, moist to wef. Recovered predominately as gravel and 610
oS . ) . . . RQD=207% e cobbles fragments with limited sandy mofrix.
At EL. 728.0 f+, becomes grayish brown with orange (Fe02) stained zones. Little medium REC=6Y 5% Gravel, cobbles and rock fragments in coarse-grained sandy matrix. Clasts are subrounded
to fine SAND, trace course SAND. ROD=0% 2 to well rounded, granitic and metamorphic derived.
: He%o: At EL. 577.2 ft, observed 2 to 4-inch thick infersected diorite and granite clasts.
720 REC=20% e At EL. 568.0 ff, observed decomposed bedrock consisting of Silty Clay. 600
. A . . RGD=07% Ligsg- IGNEOUS ROCK: DIORITE, fine-grained, massive, dark greenish gray mottled with whife,
SILTY SAND (SMJ; very dense; grayish brown with orange (FeO2) stained zones; moist; REC=40% Y intensely weathered, moderately hard, moderately fractured, some fractures with up to
few course ta fine gravel, mostly medium to fine SAND, some nonplastic fines. Micaceous. RQD=0% e VB‘_‘ thick, soft, moist, silty Iining. Fractures are undulatory and irregular, tight to
710 50/511.4 SAND with GRAVEL (SPJ; very dense; brown; molst fine gravel, coarse fo fine SAND. REC=07, = slightly open, smooth to moderafely rough, no reaction fto HCL solution. Becomes foliated 590
: ROD=0% R at depth. [WILSON QUARTZ DIQRUEL o o
/077 - HERs, AT EL. 567.0 fT, observed joint, dipping 90 fto 70°, 0 fo 1 mm aperfure, smooth to
4. REC=07 5,254 moderately rough.
: RQD=07% | RS At EL. 565.2 ff, observed joint, dipping 80°, 0 fo 1 mm aperture, smooth fo o
700 85[1.4 @@ SILTY SAND (SM); very dense; gray To orange brown; moist. frace fine gravel, mostly fine REC=40% R moderately rough. 580 I2
I SAND, some low plasticity fines. RQD=07% s At EL. 563.5 ft, observed intensely fractured zone, 3" thick. %
STl REC=407 *iﬁ%‘ %&*6%%'5?3“9 f+, becomes moderately weathered. Locally intensely fractured zone, ~
L = =9 . ICK.
ROD=07. At EL. 561.2 t, observed joint, dippi ° n
Heea . . join ipping 407, 1 fo 3 mm apertfure, smooth o
690 50/6 11.4) @ REC=37% ;5%0‘; To moderately r’oughn ' ’ ’ 570 E
RQD=0% s At EL. 561.1 ff, observed joint, dipping 70°, 1 fo 3 mm aperture, smooth fo moderately =
50/T12.44)) Poorly graded GRAVEL (GP); very dense; light brown and dark gray; moisf; cobbles fo 3" REC=94% | BZ rougn. . . . . w
i dia. derived from gmm*eiomd gneiss ?(s\ighﬂy weathered, su.bamgtj\ar_fogsubroundedn \ RQD=40% | rAm*odEeLrhfs\wynOso{;’ becomes fine-grained to medium-grained, moderately weathered, =
680 Sgg:% [50/5T.4 ;‘Iégéﬁﬂyﬂ) f{iSnMe)é brown; moists froce fine gravel; mostly medium fo fine SAND; Some fow Eég:%; At EL. 560.5 ft, observed joint, dipping 50°, 1 to 3 mm aperture, smooth to moderately 560
=0% i N . . . =cUs% - rough.
REC=38% é;OEéBéﬁﬁezgﬁbse”ed 27 Thick, very dark brown silty clay fo cloyey silt bed, AT EL. 560.2 1, observed joint, dipping 20°, 1 to 3 mm aperture, smooth to
ROD=07 Poorly graded SAND with GRAVEL (SPJ; brown; moist; few fine GRAVEL; medium fo Tine SAND; moderately rough.
670 REC=50% low plasticity fines.
ROD=33% SANDY SILT (MLJ; soft fo medium sfiff; brown; maist fo wet; fine SAND; massive, E
REC=20Y% homogeneous, micaceous, 2
RQD=07% Poorly graded GRAVEL [(GPJ; Iight brown and dark gray; moist. N
660 REC=807 SILTY SAND (SM); brown, moist to wet; frace fine gravel; moslty fine SAND; some law !
RQD:GOVQ plasticity fines, homogenous, massive. @
’ See Sheet 2 5
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POST MILES _ |SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
BENCHMARK : 7| LA 710 N/A

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

GEQTECHNICAL ENGINEER

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

MAHE SWARAN
RAVEENDRA

GE 2743
«p. 06730711

CH2M

falling o distance of 30" was used to advance the drive samplers.

SANTA ANA, CA 92707

HILL
6 HUTTON CENTRE DRIVE, SUITE 700

Units are in U.S. survey feet.
4) To convert from California ring sampler blow count to equivalent standard
enetration test sampler blow count, for granular and cohesive soil, multiply
p p ’ g 9 p
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z3B4
See Sheet 1
FOR CONTINUATION
260 At EL. 523.5 ft, ob d sh di 40 to 20°, th al d f +
At EL. 557.5 ft, observed shear, dipping 50 fto 5°, undulatory, irreqular shear, dusky observed shear, dipping © ree Shears and Numerous froctures
REC=607 red, paperthin clay lining, strigted along strike, parallels faint foliations 4" above from EL, 523.8 T1 fo 523.0 71, with yellowish red and dark red lining,
ROD=207 and 4" below. At EL. 522.0 ft, observed sheGr dipping 50 to 40°, three shears from EL. 522.2 ft
—apo L. iopi o 4 2 fhi EL. 521.5 f1, C\Gy lined.
550 HLL=ggr éTGYE “5‘5%9 71, opserved shear, dipping 40%, tight, moderately rough, Vs" thick At EL. 521.5" F1, becomes soft to moderately soft from EL. 521.5 £t to 520.5 ft.
REC:WOODV &@’ At EL. 556.3 ft, observed shear, dipping 45°, tight, moderately rough,!s" At EL. 520.5 ﬁ observed shear, dipping 65°, Zmm aperture, clay lined, striated downdip.
RADZE07. S UC thick clay Mmﬂg, intensely fractured below shear. At EL. 520.0 ft, becomes fine-grained, dark greenish gray fo light greenish gray,
REC:H; % At EL. 556.2 ft, becomes intensely weathered, soft, mfense\y fractured. slightly we(ﬁhered hard, infensely to moderately fractured.
540 AR At EL. 552.2 ft, observed shear/fault zone, dipping 30°, 3" thick, highly sheared zone At EL.519.5 1, observed [oint, dipping 30° Unit is weak.
el X with dusky red c\oy lining along sub meHe\ shears, po\\shed and striated, medium At EL. 518.8 H observed joint, dipping 30 to 20°
REC=100% o plasticity. At EL. 518.1 ft, observed shear, dipping 60 fo 40%, 2mm aperture, dusky red clay lining.
ROD=307 L At EL. 551.9 f+, becomes coarse-grained, moderately weathered, moderately soff, AT EL. 516.8 H, observed shear, dipping 30°, 2mm Gpeﬁure clay lined, moderafely rough.
REC=100% @ intensely fmcfured At EL. 508.5 ft, observed fo\\oﬂom joint, d\ppmg 40°, faint.
530 ROD=337 L @ At EL. 551.0 f+, becomes intensely to moderately fractured, joint, dipping 60 fo 50°, AT EL. 507.8 ft, observed numerous carbonate |ined jO\HT faces, scatftered dusky red
REC=100% % 3 mm aperture, moderately rough. lined joinfs and shears.
RQD=0% At EL. 549.5 ft, observed faint clay lined discontinuity, possible shear, irregular and At EL. 505.7 ft, observed shear/fault zone, dipping 45°, roughly 1’ thick gouge zome with
REC=1007% undulatory, d\ppmg 70° to vertical. Clay is greenish gray, soft, wet, low to medium highly polished “fault plane at EL. 505.0 H sfriated down dip. Gouge consists of light
W o plasticity. Unit is very weak. greenish gray bentonitic clay with abundant diorite gravel tol/s" dfa. Gouge is moisT,
520 e r ; ol ey o Cunit o stiff, highly plastic.
Sgg:ggm : égr}ELwer -0 T, ebserved infensely fractured, joint, dipping 607, smooth. Unit is At EL. 503.9 ft, becomes moderately fractured, sheor, dipping 40°, clay lined.
REC;B?;V At EL. 546.0 ft, observed shear, dipping 60° po\\shed and striated. At EL. 503.5 ﬁ observed fault, dipping 65°,/4" thick, soft clay gouge striated down dip.
4|7 L o At EL. 545.5 ft, observed shear, dipping 90 to 45° , tight, V" to /g" thick dusky red At EL. 502.5 ft, observed faint, undulatory, subhorizontal fo\\oﬂoms
RQD=337 S clay Iining, undulatory. At EL. 502.0 ff, observed infensely fractured, shear, dipping 60°, 2mm aperture, clay
510 REC=Tor  — & A+ EL. 545.0 f+, becomes intensely weothered, soft lined, s triated ‘doundip.
RQD=07% A EL. 544.0 ﬁ observed shear, dipping 90 fo 60° ‘/B” thick dusky red clay At EL 501.0 ft, becomes very intensely frdcfured remnant dusky red lined shears.
REC=83% lining, uﬂdu\cﬁory At EL. 499.2 ft, observed shear, dipping 50° dugky red clay and cqrbogcﬁe infill.
RQD=207. % At EL. 541.5 ft, becomes moderately weathered, moderately hard. At EL. 497.5 ﬁ becomes modemfe\y fmcfured, joint, dipping 50 fo 20°, numercus joints
500 REC=100% M EL. 540.2 T+ and 539.6 ft, observed joint, d\ppmg 80°, 2mm aperture, moderately to El. 496.0 ft bgs, generally 1 mm aperture, slightly to modercﬁe\y rough. Unit is weak.
RQD=25% % rough. AT EL. 497.0 fT, observed foliation jO\ﬂT d\ppmg 40 to 30°, faint.
g%g:gg/ AP At EL. 535.7 ft, observed fault, dipping 50°, paperthin clay lining, 1-2mm thick, smooth. égegﬁ i?ﬁn%qlsogcfﬁ?ﬁgmihew dipping 60°, tight, dusky red, " thick clay Iined
=07% B 1, '+ Kk t 1 1 1 1 N . B . .
REC=100% ml: @@ Below foult, unit is very dor groy, slight1y weathered, nard, modérately to intensely At EL. 495.5 ft, observed shear, dipping 30°, tight, dusky red, V" thick clay lined y
490 RQD=r67% M At EL. 534.0 f+, observed shear, dipping 40°, paperthin dusky red clay lining, strioted shear. Unit is weak. =
03-06-09 roughly downdip. Vein dipping 70° with /g" ch carbonate infill, At EL. 495.2 £, becomes locally very intensely fractured. %
Terminated af At EL. 533.2 f1, abserved shear, dipping 25°, paperthin dusky red clay lining, striated At EL. 495.0 ft, observed foligtion joint, dipping 40°, faint. : : o
EL. 492.0 roughly dowmd\p Unit becomes very dark mottied with white, moderately to slightly At EL. 494.0 ft, observed shear, dipping 50°, very ﬂghf dusky red, /" thick clay lined A
480 ER; = 70% weathered, moderately hard, moderately to infensely fractured. 2:&&[ Zg%ngdfffscfo%‘f‘grm‘somfso\\Qﬂom joint, dipping 45° faint foliotion. o
At El. 533.0 ft, PTS - Quartz Diorite, Plutonic Rock with alloftriomorphic-granular 5
texture. ’ ores ‘ ‘ ‘ phiens At EL. 493.0 ft, observed shear, dipping 50°, tight, dusKy red, Y thick clay lined ;
At EL. 532.7 f1, becomes moderately to slightly weathered, hard, intensely shear, truncates foliations obove massive below. w
to moderately fractured. =
At EL. 532.4 fT, observed fault, d\ppmg 70° %” reverse offset, tight, striated roughly -
470
downdip, offsefs " thick cqrbomofe ITned vein.
At EL. 531.6 fT, aobserved shear, dipping 50 to 45°, two shears with paperthin dusky red
clay lining. unit is medium Sfromg
At EL. 530.9 T, observed shear, dipping 70 to 25°, undulatory, dusky red clay lining,
460 striated rough\y parallel to strike.
At EL. 530.5 T, observed shear, dipping 65 to 25°, three shears with paperthin, dusky w
red clay Hning, =
AT EL. 529.2 Tt, becomes very intensely fractured. @
At EL. 528.3 ft, observed shear, dipping 75 fo 65°, 3-4mm aperture with dusky red clay i
450 film, slightly to moderately rough. a
A+ EL. 527.3 T+, abserved shear, dipping 70°, 2-3mm aperture, striated with paperthin E
dusky red clay ang o
At EL. 526.0 ft, observed shear, dipping 90 fo 70°, 2-3mm aperture, paperthin dusky red o
clay lining. w
At EL. 525.2 ft, observed shear, dipping 90 to 80°, 4mm aperture, /3" thick dusky red PROFILE |-
clay lining. Vert: 1"-10'
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal,
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6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3BS
: 1867650.1 . .
: 100" SEDIMENTARY ROCK: PEAT/COAL layer, black, very soft, organic (PEAT (PT)
700 EF 620738633 g L highly organic soil, hord (PP>3.5 tsf). ’ 9 610
: : CONCRETE PAVEMENT. REC=100% SEDIMENTARY ROCK: SANDSTONE; fine fo medium sand, thinly to moderately bedded, dark
CLAYEY SAND (SCJ; medium dense; yellowish brown; moist; low plasTicity fines; ROD=07 ye“fW‘Sh fmmgi *O‘ ‘*‘*Q‘M browrgj\sh{gmy; intensely Wem‘hered verfyfsgﬁ udnfmfcf‘uredﬁ
interstratified with minor silt (FILL). contains trace to litfle sporadic fine to coarse gravel; very so o moderatfely so
690 REC=927 (infensely to moderately weathered) quartz diorite rock fragments; fe\dspar grains and 600
SILTY SAND (SMJ; brown; moist; nonplastic fines; drill rig recorded 700 PSI downfeed with RQD=07 F[G?SN%G‘{”J ‘f“o*e‘”ﬁi}g VSV‘G‘G:HW@G uncemented to weakly feldspar cemented (SILTY SAND
push sampler. REC=1007%
g g g g —6Y SEDIMENTARY ROCK: SANDSTONE with 25% scaffered cobbles [ 6" diameter], fine to medium
SANDY Tean CLAY CL); sTiff; yelTowish brown; moist; Tow plasticity fines. ROD76/°° sand, thinly to moderately bedded, medium gray 1o light gray, intensely weathered, very ||—
680 REC*8O4/° soft, unfractured, trace thin c\Gysfome seams (1 to 3 mm fhick); subrounded, modemfe\y F 590
’ ROD=0% soft to moderately hard, (moderately to slightly weathered) quartz diorite rock
OWS EL 675.7" spldeUifn SILTY‘ Sﬁ,ND f(DSMJ d(eAm‘s‘e; ye\\]owwsh brown fo Iight brown; moisf; frace GRAVEL; REC=100% frcgmeﬁs;(we}ak\y ca)\cﬁe cemented (Poorly graded SAND with SILT (SP-SM); Lean CLAY
07-01-09 nonplastic fines; uvium RQD=07 with SAND (CL) seams
670 REC=1007. SEDIMENTARY RQCK: SANDSTONE, contains few scattered fine gmve\ fine to medium sand; 580
ROD=07 thinly to moderately bedded (0.2 to 0.5 f1), beds dip ~507, light gray to medium light
| gray, intensely weathered, very soft tfo SOH slightly fractured, ot EL 597.2 ff is 3 mm
. . . RECZ9?/° thick black peat/coal \Gmmcﬁwom and mcwp\em clay lined beddmg plane fmcfure (dip 55°)
Trace GRAVEL; mostly medium to fine SAND; some fines. o ) . RQD=07% with slickensides (rake 70° from horizontal), incipient fractures dip from 50°
660 SILTY SAND (SM); densej ITght brown; moist; fine SAND; nonplastic fines; interstraofified REC=100Y% (bedding plane) fo 15° below EL 600.7 ft; WeGK\y to moderately [calcite cemented (Poorly 570
with minor clayey sand and trace very stiff lean clay. ROD=87% graded SAND graded SAND with SILT SP- SM)]
SANDY Tean CLAY (CLJ; very stiff; light brown; maist. SEDIMENTARY ROCK: SANDSTONE, contains few sporadic subrounded gravel, fine fo medium
SILTY SAND (SM); dense; light brown; moist; fine SAND; nonplastic fines; inferstratified sand, medium light gray, m+ense\y To moderately weathered, very soft to soH
g p 9 9
with minor clayey sand and trace very stiff lean clay. modem%e\y fractured, when spomd\ca\\y cemented, mcwpwenf fractures dip 65° suprrGHe\
650 SILT (ML); hard; moist; fine SAND; nonplasfic fo low plasticity fines. to bedding planes; at EL 595.7 ft raised linear ridges show a rake angle of 40° on a 560
SANDY SILT (MLJ; hard; Iight brown; moist. \ clay lined fracture plane (mastly Poorly graded SAND with SILT (SP- SM%J
SILTY SAND with GRA(VEL (SMY; very dems)e; [Tght gray; moist; some coarse GRAVEL; coarse M %Egéhﬁﬁy?pio%é Cé‘AYgShEO‘@E rgu\;]ﬁkszgfgggwsh olive green, soff, incipient clay Iined
to fine SAND; hard (slightly weathered) quartz diorite rockfragments. ! ; 51
640 g . g SEDIMENTARY ROCK: SANDSTONE; confains [ittle fine gravel, few coarse gravel, 10% cobbles
REC=100% SILTY SAND (SM); very dense; dark vyellowish brown; moist; coarse to fine SAND; (up to 5 in. diameter); fine to medium sand, medium Mghf gray, intensely wecﬁhered very
RQD=07% some fines. soft fo s?ﬁ unfmcfured cantains frace C\Gysfone seams (\Gmmtﬁ\OﬂS) hard (s\\ghﬂy
REC=100% SANDY SILT (ML); very sTiff: yellowish brown: moist: frace codrse fo fine GRAVEL: some weathered) quartz diorite rocK fragments, cobble below EL 589.8 ft; weakly cemented
RQD=0% medium to fine SAND; mosﬂy nonplastic to Tow p\asﬂcﬁy fines; gradationally (SSEIDLIIAYENST?F‘%% MF/e‘O*ChK"GEmEETéSNMQJ(E(;S/TGPS 10% SObfbh‘es\) - erore TS T w
630 REC=100% Emffrsfrﬁfxf\eﬁhwwfg mm?r veg sﬂ‘ffms)dndy lean clay; commms minor gypsum filaments MUDSTONE/CLAYSTOHNE (15%); beds dlp ‘5ﬁoe SSnmed\umW\éhfogpgyeﬁfgmyse‘\my areae#heeredw‘very 5
RQD=0% intensely weathered paleosol/regoli 5 ;
REC=100% SEDIMENTARY ROCK: SANDSTONE; fine sand; thin fo moderafely bedded (0.1 fo 0.8 ft], beds S?H *? Soj*a \Weﬂfhe\y‘ 1o modercéfe\y W?cfur%do $\m?§f all co*mhﬂmuo{us mcwpﬁmf{ beﬁdmg ~
RQD=07% d‘?:+ o0® f dG:K yed\\owwsfh orange fo TOde:me ‘yeHOWEh br((jwm/ ‘E*i”s%y Wegmerﬁd’ V§” 2\?g§emsrwadcesurwe\8+hw‘300 Crgkyesaemqg\se G;DDE‘LH%SOKOYW ft; weoak\y afosmrﬁgdemsfuer\yacceas\cv{‘*e ce?ﬂ‘emmfed o
1000 50 unfractured, contains minor claystone laminations 0 mm ick) an . . ), B =
620 Sgg:ggm trace coarse sand; also containe minor gypsym filaments and iron oxide patches (Poorly graded SAND with SILT (SP-SM) [; very sfiff to hard clay (PP=4.0 to >4.5 fsf]]. 5
o (weathered): below EL 626.1 ft. contains thin (0.3 ft) claystone interbed, frace gravel at iiDIMENJARY EOCKi S‘AN%SL%N% *mdce f\‘ﬁe hffo COGfoe g‘mﬁ\ [EYAR f\Qe *o‘med\uPh Sa?jd z
RECJQOA EL 625.7 ft; weakly [feldspar cemented (Poorly graded SAND with SILT (SP-SM), SILTY SAND iy To moderarely bedded, medium 119 gray to lig gray, intensely wearhered, very W
RQD=0% (SM), and SANDY Lean CLAY (CL) interbed; very stiff clay (PP=4.0 tsf); fine sand, few to é?ﬁf:gmsafo:?é%hﬂé*fgﬁcgggeg {\fﬂcswﬁwcekﬂe?;g%cs*éﬁsw Gz%e greaﬂkeer%\m\y‘ec\gmysxaﬂgm\\rﬂeed and =
610 [11e st Tmceﬂ cloy) TOPANGA FORMAHON 1) BEDROCK]. dwgpmg 80° cmgu\or5 hard (slightly weathered) quartz diorite rockgfmgmemm below
éi%%%[i@é%%%( 4SOA/N)DSTOSE <§O/> T‘me shcmbd gridaﬂonm\g gh‘w m:erbe‘dded W«f‘;h d, EL 568.2 ﬁa is black peat/coal debris; weakly To moderately calcite cemenfed (Poorly
moderate yellowis rown to grayis rown, intensely weathere . i ! : )
very soff, (sandstone contains frace gravel); (Poorly graded SAND with SILT (SP-SM), graded SAND with SILT (SP-SM) grading to SILTY SAND (SM); Lean CLAY with SAND (CL) lining,
SILTY SAND (SM), and SANDY Lean CLAY (CL) interbed; very stiff clay (PP=3.0 tsf); fine hard clay (PP>4.5 tsf)].
600 sand, few to Iiitle silt, few clay).
SEDIMENTARY ROCK, SANDSTONE fine sand, Thinly fo moderately bedded, dark yellowish E
orange, m+ense\y wedthered, very soft, unfractured, trace very SOH claystone seams 2
(2 to 5 mm thick), Fe0 cocﬁmg on beddmg surches at EL 613.6 fT is frace black ~
organic debris(pea#/coa\) and very thin seams; (Poor\y graded SAND with SILT (SP-SM) 0
590 inferbedded with SILTY SAND(SM); SANDY Lean CLAY (CL) [seams; fine sand, few to liftle 2
silt, trace clay)] interbedded with SILTY SAND (SM); SANDY Lean CLAY (CL) [seams; fine =
sand, few fo little silt, frace clay)]. S
FOR CONTINUATION PROFILE |-
Vert: 1"-10’
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710).
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1

MF  36F:

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are

in U.S. survey feet.

68" west of the center of the

"north of the north curb face. NGS PID EW9453.

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

1991.35 epoch.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

except as noted

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)

of the Final Geotechnical Summary Report

SR-710 Tunnel Technical Study Los Angeles County, California

dated (April,

in Appendix A.1

2010).
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falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil,

by 0.67.

multiply

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B5
See Sheet 1
210 FOR CONTINUATION E(E)Bj?g(/)/ SEDIMENTARY ROCK: isolated cobble (11 in. diameter) within SANDSTONE matrix, fine sand, 520
REC=100Y STUTWENTARY ROCK! SANDSTONE (927, Fine Sond, Tferbedded wiih NUDSTORE /STL TSTONE GAF REC=1007 Sporopde moderoley ol (?fﬂdeerfo*em‘gd‘wjﬁ*hgﬂ%d)d%fﬁ?”mgzﬂﬁ‘yo;‘ggefgjg;”bﬁegd”jfe”d*
ROD=0% Eeds6d\p Odm@ Oggfionimuouic Gyd mef mcb‘pc‘émé mémres d\p* o +O Defwein RGD=20% (minor fthin fo thick bedded), beds dip ~30°, medium light gray, intensely to moderately
REC=100% L oba.7 ond 563 hinly to moderately bedded, medium gray to light gray, infensely REC=1007% weathered, very soft ta SOH very slightl Bfmcfured o unfmacfured between
560 ] weathered, very soft o soft, moderately to 5\\ghﬂ0y fractured, unfractured below =1UV% Y Y, gntily 1re 510
RQD=87% EL 558, mcwpwemf C\qy lined fractures dip 20 to 25% at EL 566. 5 and 559 1 ) RQD=0% EL 518.4 and 513.2 ft fmcfures dip 75 to 70%; unfractured above and below; scattered
REC=100% (slickensides show 25° rake), black peat/coal laminations (3 to 4 mm thick) and debris REC=100% few coarse gravel (1 to 3 in, diamefer); thin irregular claysfone seams
RQD=8% occur sporadically above EL 561 ft; clay seams cross eachother (different ) . RQD=0% (1 tfo 2 mm thick); chlorite in matrix; weakly fo strongly calcite cemented
REC=100% [orientations); weakly to minor strongly calcite cemented (Poorly graded SAND with SILT  [— REC=100% [(predominantly POOHY graded SAND with SILT (SP-SM)J.
550 ROD=407 (SP-SM) interbedded with SILTY SAND (SM) and SILT (ML) to Lean CLAY with SAND (CL); B e SEDIMENTARY ROCK: SANDSTONE; fine fo coarse; moderately o Thickly bedded (0.3 fo 1.4 f1J, 500
o hard silt to clay (PP>4.5 fsf)]. —oVs beds dip ~30 to 40°, very SOH fo soff, SMQhﬂy fractured, incipient bedding plane
REC:WOQZ SEDIMENTARY ROCK: SANDSTONE; fine fo medium sand; moderately soft to very soff, r REC=1007% fractures dip 30 to 60° and are lined wﬁh ch\omfe, chlorite in matrix; commms few
RQD=36% intensely to moderately fractured, fractures dip 60 o 70° with chlorite on fracture RQD=46% EE? %]SVSV;‘M weakly cemented (SILTY SAND (SM) grading fo Poorly graded SAND with
4 REC=100% surfaces, sfrongly to weakly co\cﬁe _cememfed . . REC=100Y, - . _ _ . . . 4
540 RQD=72% SEDIMENTARY ROCK: Clayey SANDSTONE; fine sand, brownish gray, infensely weathered, very RQD=30% \%EEIMES%TEAEY(SRI(ECTKn(MMLU)DigO’SEégLé[ﬂ 3&;5;2%, [%[%;onh\gr,dbzgvgggsg gg%y to brownish black, 90
REC=100% EEETMQ&ESTF;OW&?KS‘ZNSETSLE?”E-‘y CG‘CQTED Cdemzme%é@owé'CLAY‘-EYMSAND 69’ b“me- Chmy>" REC=100% SED?MENTARY ROCK: SANDSTONE; fine fo medium sand; moderafely To fhinly bedded, beds dip
RQD=447, ! : ; Tine sand; beds dip , medium light gray to brownis RGD=1007 2400 ) Tantly fractured. ohioris i ik . :
. ray, infensely to moderately weathered, very soft to soft, moderately fracfured, [ ; SO very slightly fractured, chlorite in matrix; lithic arkose composi \Oﬂs
530 REC=100% incipient fractures dip from 40 (parallel to bedding) fo 70°; crosslaminated; predominantly moderately fo STFO”QW calcite cemented (minor weakly cemented). 480
RUb=0% predommcn(ﬂy we)ek\y fo minor strongly calcite cemented (mostly Poorly graded SAND F SEDIKM‘ENTATY%ROCK: SANP??@IEET{Y‘nseANSDGstWeW soff, unfractured, chiorite Tn matrix; ’
REC=100% with SILT (SP-SM weakly calcite cemente ] . .
ROD=867% SEDIMENTARY ROCK: SANDSTONE; fine sond; moderately bedded, beds dip 35 fo 407, brownish SEDIMENTARY ROCK: SANDSTONE; fine fo medium sand; weak, beds dip ~25 fo 307, very
gray, very soft, moderately fractured, at EL 545.8 ft fracture d\ps 55°, slickensides slightly fractured fo unfractured, predominantly moderately fo little strongly calcite
520 show 30° rake angle on bedding planes and fractures; contains thin organic black cemented (some weakly cemented) (partly Poorly graded SAND with SILT (SP-SM) 470
Eem/coo\ s‘ia)ms and debris; weakly calcite cemented (SILTY SAND (SM); [ittle ggg%ga%ﬁisg ggChK SSIiLgS%HE Eég)/) - . - T
0 some si : . ine to medium san interbedded wi
SEDIMENTARY ROCK: SANDSTONE; fine o medium sond; Thinly fo moderately bedded [0.1 MUDSTONE/SILTSTONE, brownish gmy: very soft, ulnfmcfur’ed, mudstone inferbeds are
510 to 0.8 f1), beds dip 45 o 55° penecorﬁempommeous faulting (soft sediment deformation) EVQGWCCLAVY\C(hCEUWeGKW Cimﬁg*fd h<SMdW\SAN?PFQSWO‘Tegbéle%defdfw)wh SANDY SILT (ML) and
at EL 541. 1 f+, medium light gmy, intensely weathered, very weak, very soft to ean very Ssti 0 hard clay o s
moderately soﬁ moderately fo s\\ght\y fractured; conﬂnuous mcwp\em clay lined SEDIMENTARY ROCK: SANDSTONE; fine to med\[um sand; beds domw)mﬂy moderme\y bedded
bedding plane fmﬁures dip 45 to 5575 at EL 541. 1 f+ fracture dips 45° and but range from thinly to fh\ck\y bedded (0.2 to W 1 ft thick), beds dip ~30°, medium
contains raised ridges with 40° rake 5ng\e crosscuts bedding ; [unfractured below light gray, very soft fo soft, dominantly slightly fractured <mmor \Memse\yg ) W
500 FL 538.2 ft with few fo |ittle fine gravel; weakly to moderately calcite cemented fmc#ured) mostly incipient fmcfures on bedding planes, at EL 490.6¢ ff fractures dip =
(minor strongly cemented); (partly Poorly graded SAND with SILT (SP-SM) interbedded with 75° predommamﬂy weakly to minor moderately calcite cemented (predominantly @
minor SILTY SAND (SM)J. Poor\y graded SAND with SILT (SP-SM) [grading fo SILTY SAND {SM)]. n
SEDIMENTARY ROCK: Cobble/Boulder CONGLOMERATE with silty sandstone matrix, fine sand; -
707% cobbles/boulders with 207% sandstone matrix, boulder (12.5 in diameter) and cobbles e
490 (9 to 10 in. diameter), brownish gray, unfractured, subrounded moderately hard to 5
moderately saft (5\\ghﬂy to intensely weathered) quarfz diorite rock fragments; fine 7
sandstone matrix is infensely weathered, very soft, weakly cemented (COBBLES and =
BOULDERS in SILTY SAND (SM) matrix; mosﬂy sand, \Wﬂe [silT)]. =
480 SEDIMENTARY ROCK: SANDSTONE; contains frace fme gravel; fine to med‘\um sand; dominantly
moderately bedded (minor ﬂwmy to thickly bedded), beds dip ~30°, medium light gray,
intensely to moderately weathered, very soft fo modemfe\y soﬁ very slightly fractured
to unfractured; incipient fmcfures on bedding planes dip 30°; some fractures moderately
to totally healed with silica (0.5 mm fhick) and minor clay infill, slightly rough;
470 [thin claystone seams; arkosic; predominantly strongly and minor weak\y to moderately
calcite cemented (mmor Poor\y graded SAND with SILT inferbedded with SILTY SAND (SM); =
few to little silt)]. é(
"
460 a
%
See Sheet 3 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.
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NOTES:
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and A,(f

Rock Logging, Classification and Presentation Manual (June 2007)

except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

dated (April, 2010).
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PLANS APPROVAL DATE

2) California ring, standard penetration test, and HQ&PQ core samplers

were used to obtain soil and rock somples. The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
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falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B5
See Sheet 2
FOR CONTINUATION
480 REC=100% = SEDIMENTARY ROCK: SANDSTONE (95%), fine sond, with thin MUDSTONE/CLAYSTONE (5%) 450
RAD=327% interbeds and laminae (0.3 to 1 mm), dominantly fhickly bedded (1.9 £ *hick), beds SEDIVENTARY ROCK: Coarse Gravel/Cobble CONGLOMERATE with fine SANDSTONE matrix,
REC=100% j g;\pghf\oy afﬂggﬂipﬂed\\%gfugg%ciﬁrgé)d%rfgi argawg fwfedbzdzogpfgomogdmedm‘;i\”y]é(ﬂ)fbevdedr‘ymg f REC=102% cobbles (up to 10 in. diameter}, moderately bedded, unfractured, soft to very soft
RGD=07 —ll\plane fracture nas slickensides with 30° rake angle; moderately fo strongly cemented. RQD=36% ggg‘f@ ?ggim{nr% cm\eaﬂyfgonerezeo?nﬂﬁﬂﬂs*u‘byr%uonddeerdmfgysi%mmg‘um\;rr leie\;agg‘myemhfgdd rﬁgﬁ;&z
470 REC=106% j SEDIMENTAR(Y R)OCK MUDSTONE(/CLAYSTONE} thin bed, moderate brown, very softf, (Lean CLAY F REC=104% (partly Poorly grgaded SAED with SILT (SP-SM). 440
ROD=44% “Y|with SAND (CL), hard clay (PP>4.5 fsf). ROD=64% SEDIMENTARY ROCK: SANDSTONE (85%); fine fo medium sand; Thinl
- y to mederately
REC=100% SEDIMENTARY ROCK:isolafed boulder (16 in. diamefer] within SANDSTONE matrix, subr.ounnded r REC=102% intferbedded with MUDSTONE/CLAYSTONE (15%), beds dip ~4(3 , medium light gray to .
ROD=0% ngdsﬁg?rgdz diorife rock fragment, igneous boulder confains numerous calcite veins; ROD=38% brownish gray, infensely weathered, very soft to moderately soft; very slightly —
_ . _ p fmcmred o unfmcfured at EL 439 6 ft moderately spaced mcwp\ew fractures dip
460 HEL=l 000 SEDIMENTARY ROCK: SANDSTONE; Tine To medium sand; moderately bedded; infensely To b 80 fo 65° and lined with clay |3 1o 5 mm Thick); pervasive irregular mudstone seams; 430
g moderately weafthered; WOGGVG*EW soft fo very SOH slightly fractured, incipient REC=175% mudstone very soft to soft; bioturbated; [weakly to strongly calcite cemented
REC=1027% fractures dip 60°; commms thin irregular c\cysfone seams; predommanﬂy strongly — Lok (partly SILTY SAND (SM) interbedded with Poorly graded SAND with SILT (SP-SM) and
RQD=607% ;:emSeITTeYd SonNDao[rg%weok\y cemented (partly Poorly groded SAND with SILT (SP-SM) grading gg%i?gé/ SANDY ‘lean CLAY (CL); hard clay (PP.4.5 tsf)].
450 REC=104% © ° ROD=50% SEDIMENTARY ROCK SANDSTONE; fine sand; moderately fo fhinly bedded (0.5 fo 0.2 ft fhick], 420
ROD=58% [ SEDIMENTARY ROCK: MUDSTONE /SANDY CLAYSTONE, moderafe brown, 5off. | beds dip ~40°, medium gray, very soff to soff, very slightly fractured, at F
SEDIMENTARY ROCK: SANDSTONE; fine sand; dommanﬂy modera+e\y bedded (0.3 to 0.4 ff EL 435 ft incipient fracture dips 60° and is c\oy lined and smooth; thin (2 o 3 mm)
thick) and minor thickly bedded, beds d‘D ~30%, medium light gray, infensely weathered, clay seams are truncated by opposite dipping cldy seams; weakly o moderately
very soft to soft, slightly fracmred9 incipient bedding plane fractures; predomm@nﬂy cemented (partly Poorly graded SAND with SILT (SP-SM)).
440 Wedkly 1o WS‘W&WY?AGN@D“TS@M‘)Y calcite cemented (Poorly graded SAND with SILT [SP-Sh) SEDIMENTARY ROCK: SANDY MUDSTONE/SANDY CLAYSTONE with minor thin SANDSTONE interbed, 410
grading to
SEDIMENTARY ROC<K: MUDSTONE/SANDY( C)LAYSTONE(; contains )few charcoal or coal debris, gpég‘%cbesggfﬂds soft, contains minor sporadic very fhin (1 fo 2 mm thick) tar or
thinly bedded, (SANDY |ean CLAY (CL), hard (PP>4.5 +sf).
SEDTWERTARY ROCKE SANDSTONE, e fo med Um Sandi contains o cobble (77, 4 T dTamefer] SEDIMENTARY ROCK: SANDSTONE 60%); fine to medium sand; thinly to moderately interbedded
430 below EL 477 WNH medium Hg)zw gray, soft to moderately SOWNF., very S\D\thﬂy fractured with MUDSTONE /SILTSTONE g?’deg JFO CLAYSTONE with SAND medium gray to brownish gray, 400
to unfractured, trace coarse gravel; moderately hard quartz diorite rock fragments; very soff to soff, unfractured, contains irregular claystone seams; bioturbated;
strongly to weakly calcite cemented (some Poorly graded SAND with SILT (SP-SM). pfedom‘”oﬂ(ﬂ{ WE)GKW to some modercﬁe\y( CC)”.C‘*S cemented (mostly (PO?HV gmded SAND
SEDIMENTARY ROCK: Coarse Gravel/Cobble CONGLOMERATE with fine fo medium sandsfone g/m} S&:LLT) hSP GSM ‘gmd\g@ T%S%(L;FTQASND* %M) inferbedded DWHM SILEL %3;”; QGGQBELZAY%W“
420 matrix, cobbles (up to 12 in. diameter), beds dip ~25°, medium light gray, moderately » nard clay ang s ST/ vuggy zone between 2 10 : :
weathered, unfractured, some very soft to moderately soft sgmqsfone mafmx; subrounded SEDIMENTARY ROCK: SANDSTONE (807%); fine sand; +hm\y interbedded with
+odaqgu\ora mﬁd;%m*e\y*harda (Kﬂ‘wodirme\dy wef*‘here?)‘qfuarfz d\gﬁ(\jfe and' m(\gg/gvgfff g MUDSTONE /CLAYSTONE /SILTSTONE (20/) beds d\p ~45°, medium light gray to brownish gray,
mudsTone roc ragments; wedkly TO maderarely calcite cemented marrix an very soH to soft, moderately fmcfured incipient bedding plane fractures dip
COBBLES with SILTY SAND [(SM) matrix)]. 60 to 65°%; sfrong\y to weakly calcite cemented [partly SILTY SAND (SM) grading to Poorly u
410 NSAEBISM%NNTEA/RCYLARY%CTENESANDSGTONE ‘fwgi sand; :hwg\y mfﬁrbedded (*OJ f‘ﬂ :/Wh SdANDY* | graded SAND with SILT (SP*SM)Urﬁerbedded with L<>%>cm CLAY with SAND (CL) to SILT (ML]); very -
medium Iight gray to brownish gray, intensely fo moderately stiff to hard clay and silt [(PP=4.0 to >4.5 Tsf))]. @
weathered, modemfe\y soff fo very soff; unfractured; predominant|y moderately to SEDIMENTARY ROCK: MUDSTONE /CLAYSTONE [607%) ﬂﬂmy interbedded (0.1 fo 0.2 ft thick) "
gmﬁ gegk\&&em;eﬁ (%Gr*‘\y ngggy5g§06{1?d, SAND W\}*h SILT (SP-SM) interbedded with with SANDSTONE (40%), fine sand; beds dip ~60°, medium Iight gray to brownish gray, o
a ; hard clay : ST) IS waxey). very soft to modercﬁe\y sofT; unfmcfured irregular thin beds, laminations, and =
400 SEDIMENTARY ROCK: SANDSTONE (60%), fine To medium sand; moderately intferbedded mudstone seams (sedms are rough\y DC]?’GHGB\ to and also crosscu# bedding), commms §
with vae\/Cobb\e CONGLOMERATES (40%), extremely weak, cobbles <up to 6 in. diameter), laminated mudsfone rip-up clasts and also bioturboted beds befween EL 1723 to o
beds dip ~40 to 50°, medium Iight gray, unfractured, conmms thin irregular mudsfome 421.2 ft; [predominantly weakly fo minor moderately calcite cemented (partly SILTY =
beds and seams (0.2 ft to 1 mm thick); subrounded moderately soft to moderately hard SAND (SM) grading to Poorly graded SAND with SILT (SP-SM))]. -
QUGFTZ diorite rock fmgmemfsg mfemse\y weathered fe\dsper QV’GWS., predommomﬂy SEDIMENTARY ROCK: SANDSTONE [60%) fine SGﬂd Thinl nTerbedded W\‘H*\
390 EEE?MHEQN\%AR ;8&6 WSGAGNE‘SYTOCNGE‘C(‘gg/femem:ed (pﬁf/ﬂy gg?or\{ gffdeg SANg WWQ SI>LT <dSP M. MUDSTONE /SILTSTONE /CLAYSONE with SAND (40%), beds yd\p ~50 to 60°, medium |ight gray
conTains cobbles (up 10 in. diameter) an to brownish gray, infensely weathered, predommomﬂy moderately soff fo minor very
few gravel; fine fo medium sand; moderately fo thinly interbedded with soft: unfracfured; contains sporadic black coal and possibly trace organic tar seams
MUDSTONE /SILTSTONE, medium th* gray to brownish gray, infensely weathered, soft (lamince) between EL 419.9 to 417.9 £t, predominantly strongly fo minor weakly calcite
380 to moderately soft, unfractured, subrounded quartz diorite rock fragments; cemented (partly SILTY SAND (SM) [grading to Poorly graded SAND with SILT (SP-SM))].
predominantly moderately to strongly calcite cemented (some weakly cemented); (partly =
Poorly graded SAND with SILT (SP-SM) and SILT (ML) interbeds, hard silt (PP>4.5 fsf)). é(
SEDIMENTARY ROCK: SANDSTONE (80%); contains 11% cobbles (up fo 5 in. diamefer) and ~
few gravel; fine to medium sand; moderately to Thinly interbedded with 0
370 MUDSTONE /SILTSTONE, medium |ight gray to brownish gray, intensely weathered, soft 2
to moderately sofﬂ unfractured, subrounded quartz diorite rock fragments; -
predominantly moderately fo strongly calcite cemented (some weakly cemented); 9
(partly Poorly graded SAND with SILT (SP-SM) and SILT (ML) inferbeds, =
hard silt {PP>4.5 fsf)). FoseceOl\??[eNeJAT‘lION PROFILE |-
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

POST MILES  |SHEET] TOTAL
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R-09-Z3B5
See Sheet 3 R
FOR CONTINUATION SEDIMENTARY ROCK: SANDSTONE (80%), fine Scmd interbedded with SILTSTONE/CLAYSTONE (20%),
420 thinly to moderately bedded, Deds dip ~70°, med\um light gray fo brownish gray, very 380
REC=107% —] SEDIMENTARY ROCK: SANDSTONE (65%), fine sand, thinly inferbedded with ) REC=105% éi@g mfﬁogfiTupnghGg&)we% gﬂlﬁe{%ﬁlg (E?A))Wemw pelette cemented fsome Feorly gredee
RQD=837% MUDSTONE /CLAYSTONE (35%), beds dip ~60°, mudstone also laminated, medium |ight “gray ROD=53% " an :
REC=100% — to brownish gray, soft 4 moderately soft, predominant|y moderme\y soft to minor very REC=100% SEDIMENTARY ROCK: SANDSTONE [70%), fine sand, inferbedded with MUDSTONE/SHALE (307%),
RAD=527 sofT; befweem EL 414.5 to 413.5 f+t \Gmmcﬁ\oms and thin beds are offset along small fault RQD=487% beds gemerGHy thinly bedded to \Gmmofed some moderately bedded sandstone, beds
410 REC=95% d\ppmg 75° (possible penecontemporanecus faulting/soft sediment deformation); thin REC=78% dip ~50 fo 70°, medium Iight gray to brownish gray, intensely weathered, very soft 370
RQD=887% coal seam at EL 414 ft; bioturbated [below EL 412.2 f1; predominantly strongly RQD=07 to soft, very slighfly fractured to unfractured, below EL. 368.5 ft. is mcwp\emf bedding
REC=120% 16 minor weakly calcite cemented (partly SILTY SAND (SM) interbeds)]. REC=115% plane fracture dipping 50° (slightly rough surfacel; fruncated bedding at EL 371.8 ft.
ggg;?gé/ SEDIMENTARY ROCK: SANDSTONE, fine fo medium sand; few coarse sand, moderately bedded, gg%j%/ (possibly erosional); biofurbated; weckly to moderately colcite cemented (portly SILTY
400 A MW medium light gray, moderately soft o moderately hard, unfractured, strongly ROT=60 SAND (SM) interbeds). 360
REC=1007% calcite cemented. REC=37% SEDIMENTARY ROCK: SANDSTONE, fine sand, moderately bedded, medium Iight groy fo r
ROD=607% SEDIMENTARY ROCK: MUDSTONE/CLAYSTONE (90%) fh\my inferbedded with SANDSTONE (107, ROD=07, brownish gray, moderafely hard, unfractured, predominantly moderately hard to minor
REC=108% fine sand; also laminated, beds dip up to ~70° , brownish gray, moderately soft fo REC=86Y% very soﬁ;' predominantly sfrongly fo minor weakly calcite cemented (minor SILTY
RQD=50% modemfe\y hard, s\\ghﬂy fractured, mudstone \med fracture at EL 408.4 ft dips 70° ngfg/ SAND (SM) interbeds).
320 REC=113% MXUWUC in opposite direction of bedding dip (crosscuts bedding). =56% SEDIMENTARY ROCK: CLAYSTONE /SILTSTONE [65%) 'nferlaminated with SANDSTONE (35%), 350
RAD=507 SEDIMENTARY ROCK: SANDSTONE (857], fine fo medium sand, moderafely fo fhinly fine sand; lamince dip 70 °, medium light gray to brownish gray, soft to very Soft;
REC=95% inferbedded with MUDSTONE (15%), beds dip ~70°, medium dark gray fo medium light gray, slightly fractured; ot EL 364.5 ft fracture dips 30° (smooth surface); ot EL 363.8 ff
gggf%%/ predominantly moderately hard fo minor very soft; sporadic frace black organic/coal incipient bedding blane fracture dips 60°: some penecontemporaneous fou\ﬂmg with
380 —e patches and debris between EL 407.2 to 405 ft; fhm mudstone seams; predominantly minor offsets (soff sediment deformation); [moderately to wedkly calcite cemented 340
ROD=48% strongly to modelmfe\y calcite cemented (minor weakly cemented) (minor (partly SILTY SAND (SM) o Poorly graded SAND with SILT (SP-SM))T.
SILTY SAND (SM) [interbeds]]. SEDIMENTARY ROCK: SANDSTONE [94%), Tine sand, interbedded with CLAYSTONE/SHALE (67);
SEDIMENTARY ROCK: SANDSTONE, fine to medium sand; thinly fo moderately bedded, beds moderately bedded fo laminated; moderately hard to moderately soft, minor very soff
dip ~65°, light brownish gmy to brownish gray, modemfe\y hard to hard, m#emse\y weakly cemented sandstone between EL 363.2 fo 362.5 ft, medium M?M gray to brownish
370 fmc#ured ,very closely spaced to closely spaced (20 fo 60 mm spaced) fractures dip 25, gray, unfractured, strongly fo weakly cemented (partly SILTY SAND (SM)). 330
40, and 60°, moderately fhin (1 to 1.5 mn) fractures are totally healed with calcite; SEDIMENTARY ROCK: MUDSTONE /CLAYSTONE [75%) Tnferbedded with SANDSTONE (257],
sfromg\y calcite cemented; organic brown film appeared in drilling mud tub ot fine sand: laminated to very thinly bedded, beds dip ~70°, dark gray to brownish
EL 404.2 ft. gray, very soft fo sofft, very slightly fmcfured o umfracfured at EL 359.5 ft
SEDIMENTARY ROCK: SANDSTONE (55%), fine sand; thinly Tnferbedded with MUDSTONE/CLAYSTONE incipient fracture dips 5@ s weakly calcite cemented (predom‘ndrﬁ»‘y Lean CLAY with
360 (45%), mudstone is dominantly \Qmm(ﬁed SOH to moderately soft, unfractured, irregular SAND (CL) interbedded with little SILTY SAND (SM); very stiff to hard clay
C\Gysfome seams, strongly calcite cemented below EL 400.2 ft, predommenﬂy modemfe\y (PP=3.0 to »4.5 tsf)).
E(E)DTM‘EHN?TKAFYYGGF%%K:CGMTJGE)?T%C&IE%DLC;VY%T(()WN‘EHO(;5§/I)L'\Tr:+esf§e[)d<§§!])th SENDSTONE (257]; contains SEDIMENTARY ROCK: "SANDSTONE (80%), fine fo medium sond, inferbedded with
: ¢ e . L MUDSTONE /CLAYSTONE (20%), dominantly moderately fo thinly bedded, minor laminated, very S
350 few sporadic fine fo coarse gravel (1 in. length); beds dip ~70°, brownish gray to weak, moderately hard to very soft;, medium light gray to browmsh ray, moderatel =
medium 1ight gray, soft to very soff; unfractured; black orggmc pafches of EL 397.2 ff, fmc#ured be\ovi/ EL 353.3 ff yfmcfugr’e seTfs d\pgzo gmdym and are f%f(f\/\ay healed ’ v
g\ofurgﬁedzgmrggﬂog éor]nmaﬂonsg moderately to weakly calcite cemented (partly with calcite; between EL 353.3 to 352.8 1 small scale foulting/slippage ot truncated n
SIEETMYAENTAQY ROCKW SeArNDeSTSOk]E (57T Fine T T T TTerbedded WITE mudstone Gnd sandstone beds; weakly to strongly calcite cemented (SILTY SAND [SM)). -
: .}, fine to medium sand, inferbedded wi o
340 MUDSTONE /CLAYSTONE (35%), thinly bedded to laminated, some moderately bedded, beds gi%@%&%g%mf‘MHUGDSSTGOHNGE/g‘LﬁgS‘TGOmN‘Em/GSfeLdTﬂggéfﬁg/>[;iroy fhinly *\m&r)beggzg g};hmw 5
dip ~50 fo 70°, exfremely weak, dominantly soff to moderately soft (minor very soft), very soff, af EL 350.1 ft calcite cemented laminations in siltstone (Lean CLAY with &
medium_|ight gray fo brownish gray, infensely weathered, unfracfured, organic coal seam SAND (CL) Tnterbedded with SILT (ML) and minor SILTY SAND (SM); very stiff to nard clay <
at EL 392.7 ft; sporadically biofurbated; strongly to weakly calcite cemented and silt (PP=3.0 0>4.5 tsf)) 7 =
330 (some SILTY SAND (SM)). : : :
SEDIMENTARY ROCK: SANDSTONE (80%),fine interbedded with MUDSTONE/CLAYSTONE (ZO/)
sandstone is moderately to thinly bedded (0.5 to 0.1 ft fhick) and mudstone is fhm\y
bedded fo laminated (0.1 f+ fo 5 mm thick), beds dip 60 ta 70°, medium light gray
to brownish gray, very soft to moderately soft; unfractured; modemfe\y To weakly
320 calcite cemented (partly SILTY SAND (SM) interbedded with Lean CLAY with SAND (CL),
hard clay (PP>4.5 tsf). E
SEDIMENTARY ROCK: SANDSTONE, fine sand; contains few gravel (rounded fine sandsfone 2
rock fragments), medium Mghf gray, very soft to soft, unfractured, black coal patches ~
and thin layers (0.2 to 0,3 ft thick): moderately tfo weGK\y calcite cememfed [partly I
310 SILTY SAND (SM) interbeds). o
See Sheet 5 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
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by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B5
See Sheet 4
FOR CONTINUATION SEDIMENTARY ROCK: MUDSTONE /SHALE (50%) interbedded with SEDIMENTARY BRECCIA (35%) and
350 SANDSTONE {15%]), fine sand; breccig layers with mudsfone clasts and sand and mudstone 320
SEDIMENTARY ROCK: SANDSTONE (50%), fine sand, thinly interbedded with laminated REC=100% matrix; laminated to thinly bedded, beds dip ~60 fo 70°, brownish gray to light
REC=123% — MUDSTONE /CLAYSTONE (50%), medium light gray to brownish gray, very soft, unfractured, RQD=42% brownish gray, very soft to soff, moderately to shghﬂy fractured, between EL 316.9
between EL 343 to 347.4 ft Dlack coal seams and pdtches; uncemented fto weakly cemented REC=100% to 316.1 ft \Gmmaﬂoms are fruoncqfed and offset 10-20 mm on small shears [healed with
REC=120% — (SILTY SAND (SM) inferbedded with Poorly graded SAND with SILT (SP-SM) and Lean CLAY ROD=67 silica) which dip from 50 to 60° and show reverse movement; probable debris flow
340 ROD=337% with SAND (CL); very stiff to hard clay (PP=3.0 t0>4.5 tsf)) o breccias with flat and elongated angular siliceous mudstone clasts; [weakly to 310
REC=108% SEDIMENTARY ROCK: SANDSTONE, fine sand, hard, intensely to moderately fractured, REC:%/VD moderately cemented sandstone and matrix [(SILTY SAND (SM)]. —
RQD=127% intensely weathered feldspar grains; strongly calcite cemented. RaD=28% SEDIMENTARY ROCK: MUDSTONE/SILTSTONE /CLAYSTONE (65%) mferbedded with SANDSTONE (35%], r
REC=987 SEDIMENTARY ROCK: SANDSTONE (80%), fine fo medium sand, interbedded with REC=1007% fine sand; lominated fo moderately bedded, laminations dip ~55°, brownish gray to
330 RQD=847% MUDSTONE /SILTSTONE /CLAYSTONE <20/] moderately bedded Yo laminated, beds dip ~70° RQD=247 brownish b\GcK moderately weefhered very soft to soft, modemfe\y fractured, above 300
REC=100% medium light gray to brownish gray, very soff to soft, unfractured, predommomﬂy REC=98Y, EL 315.3 ft fractures dip 75 to 80° in sandstone and are partly healed with calcite
ROD=487% weakly to minor moderately calcite cemented (mostly Poorly graded SAND with SILT ROD=347 and infilled with clay; below are incipient fractures on clay lined smooth bedding
REC=96% P oW Tnferbedded wih minor SILTE SAND (W), P obratbly Calelre comentea Imost iy Lean LAy o SaND TELT (hrerBedaee uith SILT L)
—5 =l SEDIMENTARY ROCK: SANDSTONE (85%),fine sand, interbedded with MUDSTONE/CLAYSTONE (1577, - . R
320 RaD=267% moderate|y bedded to very fhinly bedded and |aminated, beds dip~65°, moderately soft Tgém?;m?zd and Poorly graded SAND with SILT (SP-SM), hard clay ond silt (PP>4.5 tsf))]. 290
to soft (soft to very soft below EL 331.1 ft), light brownsh gray to brownish gray, at EL. 296.1° SEDIMENTARY ROCK: SANDSTONE [907%), fine sand, \ﬂoferbedded with MUDSTONE /CLAYSTONE [107],
intensely fo moderately weathered, infensely o modemfe\y fractured, unfractured FR- = 877% thinly bedded to laminated, beds dip ~50 to 70°, medium light gray to light brownish
above EL 335 ft, below EL 335 ft very thin (0.5 to 1 mm) Totally calcite hedled I gray, very soft fo soff, modemfe\y fractured, fractures dip 40° with slickensides rake
fractures dip 60°. 40° & 25° : one continuous fracture d\ps 75 below EL 331.1 ft angle 40% on fracture surface calcite and ch\omfe lined fractures - partly healed;
310 with moderately rough surface; predominantly strongly to minor weakly calcite sporadic frace black organic material below EL 311.9 £+, predominantly weakly to minor 280
[cemented (litfle Poorly gmded SAND with SILT (SP-SM))]. rSﬂIoLdTeymgAeN\g (CSOM\>C]\JFG cemented (mostly Poorly [graded SAND with SILT (SP-SM) grading to
SEDIMENTARY ROCK: MUDSTONE/CLAYSTONE (50%) interbedded with SANDSTONE (50%], .
fine sand; moderately bedded to laminated, very weak, dominontly moderately hard to SEDIMENTARY ROCK: SANDSTONE [607%), fTne sand, Tnferbedded with MUDSTCNE [40%], beds
300 moderately saft (minor soft above EL328.2 f1), light brownish gray to brownish gray, dip ~60%, medium |light gray fo thf brownish gray, very soff fo soff, umfmcfured 270
slightly fractured, incipient bedding plane fractures are clay lined, predeminantly between EL 308.1 fo 307.7 f1 is sporadic coal; flame structures in mudstone
weakly to minor strongly calcite cemented (predominantly SILTY SAND (SM)). (depositional shear); weakly o minor moder(ﬁe\y calcite cemented (mostly Poorly
SEDIMENTARY ROCK: SANDSTONE (857), fine sand, Tnferbedded with MUDSTONE /CLAVSTONE (157, graded SAND with SILT [SP-SM)). i
moderately to thinly bedded (minor \Qm]aned]a irreqgular beds dip ~60 fo 450’ light SEDIMENTARY ROCK: SANDSTONE [90/) fine sand, mferbedded with MUDSTONE /SILTSTONE “OA),
290 brownish gray to medium light gray, intensely fo moderately weathered, very soff fo moderately bedded to lominated, beds dip ~70°, very soft fo soff, unfraoctured,
soft, very slightly fractured to unfrqcmred below EL 324 f+ irrequiar black codl predominantly weakly to minor modemﬁe\y calcite cemented (Poorly graded SAND with
lominations are offset ond show minor SMDpage (small scale faulting); sporadic black SILT (SP-SM) inferbedded with minor silt (ML), hard silt {PP>4.5 fsf)).
coal/tar patches; predominantly weakly fo minor moderately cemented (mostly Poorly SEDIVENTARY ROCK: MUDSTONE /CLAYSTONE /SILTSTONE [60%] inferbedded with SANDSTONE (407], "
280 graded SAND with SILT (SP-SM) grading to [SILTY SAND (SM)]]. fine sand; fthinly bedded (0.2 ft) to laminated (5 to 10 mm Thick), beds dip ~65° =
SEDIMENTARY ROCK: CLAYSTONE interbedded wﬁh SANDSTONE, fine sand; laminated brownish gray to light brownish gray, moderately weathered, exfreme\y weGK very soft %
(8 mm thick], irregular beds dip ~40 to 60°, brawnish QVGY fo medium light gray, to soft, slightly fractured, incipient fractures on bedding planes dip 65% weGK\y A~
very soft, moderately fractured, incipient bedding plane fracture dips 40° with cemented (mostly Lean CLAY with SAND (CL) interbedded with SILT (ML] and Poorly graded "
s\\ckenswdes rake angle 75° on fracture plane (small §co\e.5 o jO mm offsets of SAND with SILT (SP-SM): hard clay and silt (PP>4.5 tsf). @
270 Lﬂ@%ﬂ;‘g”@egﬁjjych;egfgdm gﬂ‘% EXE‘D T, mostly dip=slip); slightly rough to smooth SEDIMENTARY ROCK: SANDSTONE [97%), fine sand, with frace MUDSTONE /CLAYSTONE 5
laminations (3%); dominantly modemfe\y bedded (0.5 ft+ thick) and minor laminations a
SEDIMENTARY ROCK: SANDSTONE, fine sand, moderately bedded, Iight brownish gray to (1 fo 2 mm), beds dip ~ 70 to 55°, light brownish gray, very soft to soff, slightly W
medium light gray, W*GWSGW to modemfe\y weathered, very soff to soft, unfractured, fractured, <meHe\ to beddmg) between EL 299.3 o 298.9 ff incipent fracture =
260 contains irreqular mudstone seams (1 to 2 mm *WCK] predominantly weakly to minor parallel to bedding dips 55° with faint slickensides rake angle 45° on fracture
moderately calcite cemented (SILTY SAND (SM) grading to Poorly graded SAND with surface; thin clay seams; predominantly weakly to minor moderately calcite cemented
SILT (SP-SM)). (mostly Poorly [graded SAND with SILT (SP-SM) and SILTY SAND (SM))].
SEDIMENTARY ROCK: SANDSTONE (&5%), fine sand, inferbedded W\fh MUDSTONE /CLAYSTONE (357%],
thinly bedded to laminated (20 to 5 mm fh\cK) beds dip ~70°, light brownish gray fo
250 medium Mghf gray, mfemse\y to moderately wecﬁhered very soft to soff, irreqular N
beds show ripple crosslaminations and possible b\ofurbdﬂom above EL 319 6 ft mudstone g
laminations are truncated (possibly by soft sediment deformnﬁwon erosion, or slippage 2
of soft beds): weakly to moderately calcite cemented (Poorly gmded [SAND with ~
SILT (SP-SM))]. U
240 a
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.
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HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

R-09-Z3B6
N: 1868062.70
E: 6516722.28
750 EL. 750.0’ m _ _ 650
ASPHALT, 6" thick and CONCRETE, 6 thick, REC=7Y
Poorly graded SAND (SPJ; very Jork grayish brown; dry fo moist; coarse to medium SAND; ROD=0" . . .
trace fines [OLDER ALLUVIUMI, e At EL. ©42.0 ff, with coarse grained sand matfrix.
740 SILTY SAND (SMJ; medium dense; very dark brown; dry fo moist; frace fine GRAVEL; mostly 40
medium to fine SAND; some \ow plasticity fines; few coarse sand. REC=13% . )
SILTY SAND with GRAVEL (SM); very dense; very dark brown; liTfle coarse fo fine GRAVEL; RQD=07% AT EL. 636,0 1, observed infersecfed clasts up fo 3
mostly coarse to fine SAND; litfle low plasticity fines. REC=18Y% At EL: 632" to 627’ Pressuremeter test.
50/311.4 SEDIMENTARY ROCK, SANDSTONE decomposed fo well-graded SAND [SW); very dense, 11gnt gray, ROD=07. At EL. 622" to 617" Pressuremeter test.
730 moist, trace fine gravel, fine to coarse sand; [TOPANGA FORMATION]. 630
50/311.4 Gray. REC=0Y
RQD=0%
50/311.4 No Recovery. REC=07,
720 RaD=0% 620
50/3 1.4 No Recovery.
REC=0% /
RQD=07% "
REC=0% 6 No Recovery. REC=20% At EL. 617.0 ft, becomes greenish gray
710 RQD=0% ROD=87. AT EL. 607.0 ft, observed slightly wecﬁhered soft, incipient joint, dipping 70°, very 610
REC=57% hard clasts up fo 8" intersected. i
—‘ROD:OZ SEDIMENTARY ROCK: CONGLOMERATE; aranule To cobble, fine To coarse sand, REC=477, AT EL. 602.0 f1, becomes medium gray, slightly weathered to fresh, very soft to soft.
REC=5% moderately weathered, saft fo modercﬁe\y soft, majorﬁy of motrix washed outT, granule ROD=13%
700 RQD=07% to pebble sized clasts observed. o 600
’ : . REC=27%
GWS Elev ©98.8" ,, AT EL. 702.0 ft, observed lIsolated calcite-cementation, moderately hard zones recovered. ROD:OVG
07/%%9%7 REC*45v‘7 At EL. 597 Q0 fT, observed very soft matrix, clasts are very hard. Intact sand matrix
RQD:O‘; ROD:WZ‘; up to 7" thick obser\/ed
e Ter AT EL. 590.0 T, observed inftact coarse grained samd matrix up to 5.5" thick,
690 REC=30% AT EL. 692.0 ft, observed light gray, moderately to slightly weathered, soft tfo REC=45% moderately soft, Very hard diorite clasts up fo 5" also observed. 590
RQD=0% moderately hard. Matrix is fine o coarse grained sand. No visible structure. Gronule ROD=17% At EL. 587.0 ff, becomes fresh, very soff, granule and pebble sized clasts within fine
REC=7% to cobble sized clasts composed of hard to very hard intrusive rock (generally dioritic +o medium gmmed sand matrix.
ROD=07. in nature), subongular to rounded. At EL. 587 to 580" Pressuremeter test. "
: . At EL. 579.0 ft, observed roughly 6 inches of reddish brown aphanitic igneous rocks. =
680 At EL. 682.0 ft, becomes slightly weathered, soft to moderately hard, granule to cobble REC=447 AM EL. 577.0 H observed greenish gray, slightly weathered to fresh, hard granule, 580 =
REC=187% sized clasts. ROD=07 pebble and cobble sized clasts within fine fo coarse grained very soft sand matrix. ~
RQD=13% REC=67% AT EL. 574.8 T, observed unit is very weak. !
. ROD=7% At EL. 572.0 ﬁ becomes Mghf bluish gray fo greenish gray, slightly weathered. o
670 At EL. 672.0 ft, becomes slightly weathered to fresh, clasts are hard. REC=307 At EL. 566.8 f1, observed joint, dipping 00 s 570 %
L. ROD=12% — At EL. 566.0 ﬁ becomes slightly weofhered to fresh, intensely fractured, with pebble =
RECJ?/’ REC=100% sized clasts, whﬁe very hard, subangular. "
RQD=5% ROD=0% At EL. 565.5 fo 557 Pressuremefer Test. =
/ / -
660 At EL. 662.0 t, becomes medium gray. At EL. 560.0 ft, observed abundant pebbles between EL. 560" to 559'. 560
REC=8%
ROD=3%
650 = i
[93;
i
See Sheet 2 g
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK : 7 LA 710 N/A
NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29° NOTES: 3/18/10

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California
MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

1991.35 epoch.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual {(June 20Q7) GEOTECHNICAL ENGINEER
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.
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3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs CH2M

falling o distance of 30" was used to advance the drive samplers.

SANTA ANA, CA 92707

HILL
6 HUTTON CENTRE DRIVE, SUITE 700

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B6
See Sheet 1
FOR CONTINUATION
560 500
REC_08, AT EL, 559.0 ft, observed roughly 4" thick medium to coarse grained sandstone lens, At EL. 497.5 ft, observed joint, dipping 65°, slickensided.
=90k greenish gray. Y At EL. 497.0 fT, observed calcite veins.
ROD=30% L] At EL. 558.0 ft, observed some polished surfaces, possible gouge zone, Eég:%f At EL. 495.7 H observed joint, dipping 70°, slickensided. Unit is weak.
REC=100% At EL. 557.0 1, observed SANDSTONE bed, roughly oK thick, medium-grained to gronule, REC:BO‘; At EL. 492.3 H, observed unit is weok to medium strong. )
550 RQD=297 e med\um gray, SMQhﬂy weathered, moderdfe\y fractured, beddmg plane sepdmﬂon dipping > At EL. 492.2: PTS - coarse grained arkosic conglomerate with grains cemented 490
REC=787% 307, seven joints observed betwéen EL. 557" to 5557, d\ps range from 10 to 20° RQD=327% by calcite,
RQD=07% At EL. 556.0 ft, observed intensely fractured. ) REC=0% At EL. 492.0 ft, observed Intersected 3" clast.
5 At EL. 554.5 ﬁ observed joint, dipping 60 tfo 20°, three joints observed befween RQD=0% At EL. 491.8 H Unit is weak.
540 REC:%QA EL. 554.5" to 554'. PIS - Quartz Diorite clast: PlUtonic rock with allotriomorphic- REC=327 At EL. 483.0 H becomes slightly weathered, Clasts are 5" to 1" dia., diorite pebbles, 480
RAD=T727% %QGEE‘GgSJQg&J‘(e ROD:WO‘Xj very hard, some slickensided surfaces. - -
abserved poorly indurated cong\omerdfe REC=27 At EL. 482.0 ft, observed joint, dipping 70°, slickensided.
_oa At EL. 552.5 ft, observed incipient joint, dipping 60°, 1’ thick coarse grained sandstone =< lh At EL. 481.9 ft, observed Intersected 6" clast.
ggg:g% bed, easily fridble. RQD=0% SEDIMENTARY ROCK: SANDSTONE, dark bluish gray, moderately soft, fine to medium grained,
530 ol M.ELH 552.0 ft, becomes massive, greenish gray, clasts up to 7" intersected. REC=387% subangular fo angular, poorly cemented. 470
REC=577% Unit is very weak. - ROD=07, At EL. 473.0 ft, observed Sandstone as above with few diorite derived pebbles.
gggzg% At EL. 551:0 11, observed fhree rough fo moderately rough joints observed between REC=45% SEDIMENTARY ROCK: CONGLOMERATE, pebble sized clasts within sand matrix.
=6 (7% . . 0 L — 5 At EL. 471.4 ft, observed beddm oint, dipping 35°
RQD=327 At EL. 550.0 ft, observed numerous joints observed befweem EL. 550" to 548, dipping 0°. RQDJgf At EL. 468.0 H observed [oint, %\ﬁ)pmg SSDD k
520 REC=837 AT EL. 548.2 f1, observed random fracture, dipping 50° REC=20% AT EL. 467.8 ft, observed joint, dipping 70°, Well cemented, fine grained matrix. 460
ROD=837 ﬁi Et gjgg Ha OESGV\/eg SEGGV S‘DDWQ % , clay \med slickensided. RQD=07% At EL. 467.0 H observed Decreased cemenfdﬂon moderdfe\y soff.
REC=637% . . , observed snear, dipping . o REC=15% At EL. 466.0 H observed Infersected 4" clast. Unit is very weak.
RQD=227 é%&ﬁg%g&o T, becomes very thickly bedded, moderately fractured, bedding joint, RQD=07% SEDIMENTARY ROCK: SANDSTONE, soft, fine to medium grained, poorly cemented.
_10¢ i . At EL. 462.3 fT, observed Some dngu\dr to subangular pebb\es
510 REC:W?/’ At EL. 543.3 ft, observed joint, dipping 40 to 30°, two joints observed. REC=46% At EL. 458.0 ﬁ becomes moderately soff, joint, dipping 75°, slickensided. 450
Sggf%o/ At EL. 541.0 ft, abserved beddmg jaint, dipping 35° , unit is weak. RQD=24% SHEAR ZONE AT EI. 453" to EI. 424",
REC=100% 7 At EL. 540.0 ﬁ to 527.0 ft, observed numerous jO\ﬂTS d\ppmg Q° _ . At EL. 457.8 ft, becomes massive, bluish o fely t Iiantl thered
L REC=100% . . gray, moderately to slightly weathere
ROD=07% At EL. 535.6 T1, becomes very thinly bedded, bedding joint, dipping 45° RAD=877 extremely weak, very soft to soff, mostly fine fo medium sand. Liftle fine fo coarse,
500 REC=13% — At EL. 535.0 ﬁ becomes very thickly bedded slightly weathered, Mghf gray, coarse ° angular gravel. 440
RQD=0% angular sand matrix. REC=100% Little fines.
AT EL. 533.5 Tf, Unit Is very weak, RQD=48% At EL. 450.0 ft, observed sheared and friable bedrock.,
AT EL. 531.8 ff, Unit is weak. REC=100% At EL. 446.3 ft, observed bedding joint, dipping 20°, Sandstone, white with black
At EL. 531.0 T+, abserved 6" thick lens with medium grained sand matrix. RQD=727% minerals, Qppearg decomposed due to shearing. w
490 At EL. 528.5 f*, becomes very weak, moderately soff, bedding joint, dipping 40° 430 =
At EL. 527.7 f+, Unit is very weak. REC=69Y %
° ° 7 = o
At EL. 527.0 ft, observed granule fo cobble sized c\dsfs ROD=637 At EL. 444.0 1, observed [oint, dipping 77° 0 slickensided. n
ﬁi Et 2;;8 Ha ggggmgg 2§g§‘51%mje®‘”e*msd“p‘%‘hﬂfg gSVSGyg U{”“m*e ‘fsovgggré/eeogrgfmewdeaﬁr\db\e At EL. 442.0 £+ observed joint, dipping 80°, Unit is friable, highly sheared, black gouge o
. . ) ) . within joints. e
480 ﬁi Et E?gg Ha OESGV\/eg Sﬁggf*f}:e lens, ‘QVGY df‘”‘e :O medbwum Q‘VGQ@G | ocal 03-11-09 At EL. J439 0 ft, observed bedding joint, dipping 25°, Unit is sheared, continuing from 420 [5
CEL. 519. , abserved pebble to gravel sized clasts, subanqular fto angular, loca Terminated at El. 453, 2
slickensided surfaces. . . . . EL. 424.0 At EL. 438.0 ft, becomes very soff and friable, pebbles within sandstone are decomposed w
SEDIMENTARY ROCK: SANDSTONE, medium to coarse grained, angular, friable, possibly sheared. ER; = 757 and easily friable, numerous slickensided surfaces. é
At EL. 437.0 ft, becomes moderafely to slightly wedfhered soft, sandstone fo siltstone,
470 SEDIMENTARY ROCK: CONGLOMERATE, slightly weathered to fresh, moderately hard, pebble sized numerous near verﬂcm slickensided surfaces 80 fo 90° d\
clasts within well indurated sandstone matrix. At EL. 435.5 ff, observed bedding joint, dipping 25°, Local 3/5” thick beds of sandstone
At EL. 506.0 ft, aobserved random fracture, dipping 70°, dark gray slickensided surfaces. and siltstone.
At EL. 434.8 ff, observed possibly decomposed diorife, very dark gray. Numerous gray,
460 clay lined s\\ckemswded surfaces which are friable.
At EL. 433.0 ft, observed numerous joints, likely continuation of shear zone from w
El. 453, =
AT EL. 432.0 ft, observed Sandstone with some pebbles, gray fo dark gray, friable, ®
numerous slickensided surfaces. i
450 At EL. 431.0 ft, becomes moderately soff. a
AT EL. 429.0 H observed bedding joint, dipping 30°, Likely continuation of shear zone =
from El. 453", 5}
AT EL. 428.5 fT, becomes soft. z
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

POST MILES  |SHEET] TOTAL
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A

Opiy), b - Coifi—

cERMF (EDVENGINEERING GEOLOGIST DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
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R-09-Z3B7
600 N: 1866180.29 510
Eiﬁggg%‘ﬂn% . REC=100% 9 3 SEDIMENTARY ROCK: MUDSTONE/CLAYSTONE/SILTSTONE (80%) interbedded with SANDSTONE (20%), r
: : : - . . — . - RQD=247 = fine sand; thinly bedded, dark yellowish brown fo brownish gray, very soft to soff,
T REC=100% = —| unfractured, (mostly SANDY Lean CLAY [CL) interbedded with |ittle SILTY SAND [SM) grading ||
COBBLES AND BOULDERS. : u ROL=ZeT = to Poorly graded SAND (SP); hard clay (PP) 4.5 fsf).
590 EraApcIh @ Well-groded SAND with GRAVEL [SW); very dense; ITght gray; coarse gravel [up fo 2 in. e = SEDIMENTARY ROCK: SANDSTONE, fine fo medium sand, Thinly fo moderately bedded, dark 500
0! diameter), fresh hard granific rock fragments. S REC=100% = |l Veliowish brown, mostly very soft to littie rard (below EL 509 f1); intensely flactured; ||
COBBLES AND BOULDERS cobbles intersected core lengths up to 9 in. diamefer. RQD=547 = below EL 508.4 H closely spaced totally calcite healed fractures dip 65°%: mostly
oWS EL 5872.2 % REC=100% = T weakly fo liftfle strongly calcite cemented (mostly Poorly graded SAND (SP)). r
580 07-09-09 41 ROD=387% E SEDIMENTARY ROCK: MUDSTONE/CLAYSTONE/SILTSTONE, fhm\y.bedded, browrj'\sh gray, very soft || 490
[2211.4] Poorly graded SAND (SPJ; dense; light gray; moist; rounded coarse sand., REC=100% = to soft, unfractured, (mostly Lean CLAY with SAND (CL) interbedded with SANDY SILT (ML); (
l SANDY SILT (MLJ; Iight brown; confains 10% cobbles; hard granitic rock fragments. ROD=507 = \S/(EB%%ESJ—‘TZ;YC‘RGO%KGHdSASN}S;TéilE:?%%/§S{f)>n 5 TTorbedaed W CLATSTONE STLTSTONE
M —=Ts — ; o P = ine sand, interbedded wi
%%D’SACNLDMEY SAND [SC-SMJ; very dense; Tight brown fo yellowlsh brown; moist; mostly REC:WOHOA = (30%), thinly to moderately interbedded (0.2 fo 0.5 £+ thick), beds dip 40°, medium light
570 [46 1.4 ’ RQD=447 = aray "o brownish gray, slightly weathered, moderately fmc#ured dominantly very soft 480
SANDY SILT (MLJ; ITght brown fo yellowish brown; low plasticity fines. REC=100% = to soft (minor moderately soft sandstone intervals); moderme\y fractured; modercﬁe\y
ROD=527 = spaced (0.3 to 0.6 fT) mcwp\erﬁ bedding plane fractures are clay lined amd dip ~40°
@@@ SANDY Tean CLAY [CLJ; yellowish orange; low plasTicity fines; estimated nard fo very stiff. = at EL 504.2 ft are lenficular beds; some moderately fto some [weakly cemented sandstone
(some Poorly graded SAND with SILT (SP-SM) interbedded with some SANDY Fat CLAY [CH)
560 (314 PIEY and SANDY SILT (ML); very stiff to hard cloy and silt (PP=3.0 fo > 4.5 tsf))]. 470
% Lean CLAY (CLJ; yellowish brown; moist; Tow plasficity fines; contains 10% cobbles (up fo %g%%g%? fRfochh:\ci)AN%?dgNEd\pf‘T5eo§gq?ghmogig/ TSG%E%TS‘WWY \*\%h‘fﬁgﬁgy m&gg%@e‘gdggﬁ
W 4_in. dwdmefer) - - - — - - - and very soft; mostly unfractured, intensely fractured between EL 498.5 ft to 498.2 -
] SILTY SAND (SMJ; very dense; yellowish brown fo [ight brawn; fine SAND; nonplastic fines. fractures dip 80° and slickensides 50° rake; below EL 495.6 ft fractures dip 65°
550 s ; totally calcite healed [mostly strongly fo modemfe\y calcite cemeﬂfed some weakly
CLAYEY SAND (SC); medium plasticity fines; interbedded with Sondy Clay, contains cemented between EL 498.2 to 495.5 ft (some Poorly graded SAND with SILT (SP-SM))].
few gravel. SEDIMENTARY ROCK: SANDSTONE (80%), fine sand, modemfe\y interbedded with
540 SANDY SILT (ML); some medium fa fine SAND; mostly fines. MUDSTONE/&LAYSTONE/S{ITLTETONE AZOéi be?s d\Tp 4% to 50% medium }\ghf‘.gré]ybfdodprowm"\sh
: - gray, mostly very so some hard); unfractured; smooth waxey clay lined bedding plane
5074 TLAF Poorly groded GRAVEL with SAND figﬂ%ﬁgﬁ”ﬁﬁ; light gray; contains cobbles Surfaces; mostly weakly to some strongly cemented sandstone (mostly Poorly graded SAND
P » INY g P g With SILT [SP-SM) interbedded with SANDY Fat CLAY (CH) and SANDY SILT (ML); hard clay
CLAYEY SAND (SCJ; very dense; vellowish brown. land silt (PPY1.5 t5f))]
REC=100% [20/3TT.1 SILTY SAND (SM]; yellowish brown; moist; frace Gravel and Cobbles (elongated]. \SEBIMESN‘TARY ROCK: SPEAT/COAL layer: black; organic, very soff. w
530 RQD=0% SEDIMENTARY ROCK, SANDSTONE (65/> .fme sand, inferbedded with MUDSTONE /SILTSTONE (.33%) SEDIMENTARY ROCK: MUDSTONE/CLAYEYBSILTSTBONE <65/) Tnferbedded with SANDSTONE (354), é
_ao 50/51T. and SHALE /SANDY CLAYSTONE (27} Th\my to modemfe\y bedded (0.1 to 0.5 ft), beds dip @
REC=787 240 Yo 35° derot Howish b o dark vellowish derotel Thered fine sand; moderately bedded (1.0 fo 0.3 ft) to laminated (5 mm), brownish gray to .
ROD=0% o , Moderare ye/lowish brown To dark yellowish oronge, mogerdrely weathered, medium Iight gray, very soft fo soft, some moderately hard and modercately soft; 0
_o1e 651 unfroctured, very soft to soff (minor moderately soft interbeds); FeO stain on bedding unfractured; below EL 487.7 ft penecontemporaneous faulting (soft sediment deformaﬂon) o
REC=917 planes; Week\y calcite and possible feldspar cemented to uncemented (few moderately fo ; . ! - . - - - - - - w
e in laminated section (high sedimentation rates); (some SILT (ML) interbedded with lifttle =
520 RQD=0% [ ‘ minor sfrongly cemented thin to moderate interbeds); (mostly Poorlygraded SAND (SP} and Poorly graded SAND with SILT [SP-SM) [; some hard silt (PP>4.5 tsf))] 5
REC=pay, /ATt [SILTY SAND (SM) interbedded wifh some SILT (ML) and SANDY Lean CLAY [CL); mosfly very SEDIMENTARY ROCK: SANDSTONE, fine sand, moderafely bedded, medium Iight gray, moderatel -
RQD=0% dense sa]nd and some very stiff to hard silt and clay (PP=4.0 +Sf)TOPANGA FORMATION (T+) Fard o hord unfnmcfured safrong\y colkite cememi/ed ) gnT gray, Y w
REC=90% BEDROCK s ’ : . =
510  ROD=147% = SEDIMENTARY ROCK: MUDSTONE/CLAYSTONE (75%4) interbedded with SANDSTONE (254), fine to F aEBISMT%NNTEA/FéYLA@%%NE%INE%%NEE(%%/); mﬂfgd‘gfajeﬂywoe fhd‘”md‘y e e N o 0.1+t B
= coarse sand; thinly to moderately bedded (0.2 fo 0.5 ft thick), medium dark gray to [ thick), beds dip ~40 to 50°, medium lignt gray to brownish gray, very soff to soff,
light gray, mfense\y weathered, predominantly very soft tfo soﬁ (minor moderately hard); some modercﬁe\y soft; verygshghﬂy fractured fo unfractured; bgefween FL 483.8
unfroctured; weakly cemented (minor moderately to strangly calcite cemented); below to 481.5 T rare beddmg plane fractures calcite lined; above EL 484.2 ft bioturbated;
EL gwg gXNBG‘(EP?mWHd'[mOS#ﬂY[SLIeL%nY CSLAANE “(”SU;HSAND [Cia){km:er%ed%ed‘wwh little Poorly some weakly To some sfrongly calcite cemented sondstones (some Poorly graded SAND With
Trpes grading 1o ; ) yery STnL To hard clay [SILT (SP-SM) inferbedded with SILTY SAND (SM) and little SANDY Fat CLAY [CH) and SANDY N
PP=4.0 to > 4.5 Tsf) inferbedded with very dense sand)]. SILT (ML); very stiff clay and silt (PP=4.0 tsf))]. o
SEDIMENTARY ROCK: MUDSTONE /CLAYSTONE/SILTSTONE, confains few fo [iffle gravel (composed SEDIMENTABRY ROCK: MUDSTONE/SANDY CLAYSTONE/SILTSTONE (70%] Thinly fo moderately é(
of calcite cemented sandsfone rock fragments), medium gray, very soff fo soft, burrow (0.2 t0 0.6ff) inferbedded with SANDSTONE (30%), fine to medium sond, brownish gray to A
(mpoptueod’f(sw[)g #egy CLAY (CL) fo SILT (ML); very stiff to hard clay and silt medium light gray, mostly soft to some very soft: unfractured fo slignfly fractured: !
SEDTVENTARY ROCK: SANDSTONE, Fine To medium sard, pale brown, moderafely hard, mense\y dominant|y weakly 'to moderately cemented sand [some SANDY Lean CLAY'(CLI Interbedded =
Fractured, very thin 0.5 to e Yhick) totally O A dip 25 with SILT (ML) and litfle Poorly graded SAND with SILT (SP-SM); hard clay (PP>4.5 tsf)). §
strongly calcite cemented. N Sheet 2 &
ee Shee w
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

T[ TOT,
DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
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NOTES: ] d”
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and q A9 b .
Rock Logging, Classification and Presentation Manual (June 2007) A/ﬂm—.

except as noted in Appendix A.1 of the Final Geotechnical Summary Report CERTAF IEDVENGINEERING GEOLOGIST DATE

SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

PLANS APPROVAL DATE

2) California ring, standard penetration test, and HQ&PQ core samplers

were used to obtain soil and rock somples. The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
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falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B7
See Sheet 1
FOR CONTINUATION REC=087 SEDIMENTARY ROCK: SANDSTONE (95%), fine fo medium sand, inferbedded with .
480 ROD=767 MUDSTONE /SILTSTONE (5%), Thickly To moderately bedded (2.5 o 0.3 ft), minor thin wavey 440
% bedding below EL 443 ft, medium light gray to brownish gray, slightly weathered, mostiy
RQD=807 = moderately hard to hard, |ittle very soft; moderately fractured above EL 443 ff,
. REC=100% unfractured below; mostly strongly to Iittle weakly calcite cemented (little Poorly
HEL=100% SEDIMENTARY ROCK: SANDSTONE (85%), medium +o fine sand, interbedded with o, L graded SAND (SP)).
470 OV MUDSTONE /CLAYEY SILTSTONE (15%), dom\mnﬂy moder’cﬁe\y to fhinly bedded (1.0 to RQD:%%“ SEDIMENTARY ROCK: SANDSTONEj (95*/)‘ ft‘)meddﬂé rzed\um sa‘md, W**G:jbeddgd wﬁ‘h - 430
REC=1007% 0.1 ft thick), minor laminated, Beds dip ~40 fo 50°, medium light gray to brownish gray, REC=100Y mUDETONE/C#AYSTONE {5%) WE eﬂé e y$ ‘e he | ODWWOVEL G4m3\8ﬂ<15 GH mef\#mg ‘\g gdmy o)
RQD=227% mostly soft fo moderately soﬁ sandstone; mudsfone very soff fo soft; very s\\ghﬂy ROD=547 fO QS&WQSGDQQGYEQ/GZ%%GGH mg EWVG r? gL 321 él $\/€4£H b d\scomfswguousef%ﬁmfreer(ﬁ iym
REC=987% fractured to unfractured; possible mcwp\erﬁ clay lined fractures dip 80° with faint REC=100% W‘Vfﬁ 1509 mkeo gﬂ P SMCKeneS\deees Foein et fomcmres din B0 1o B0 e tean ELDMW
ROD=787% slickensides; above EL 473.6 ft lenticular bedding; weakly fo moderately calcife ROD=447. g ; p p
460 \ [cemented (some SILTY SAND (SM) and Poorly graded SAND with SILT (SP-SM) interbedded to 439.5 ft; [unfractured below; moderately to strongly calcite cemented above 420
RECZWOEM’ with few SILT (ML); very stiff to hard silt (PP=3.5 fto »4.5 tsf))]. REC=96% EL 438 ft, little weakly cemented sand interbeds (Iittle Poorly graoded SAND (SP))].
ROD=547 SEDIMENTARY ROCK: SANDSTONE [807%), fine fo medium sand, inferbedded with ‘ ROD=587 L SEDINENTARY ROCK: SANDSTONE (987], fine fo medium sand, inferbedded wiTh . B
REC=100% MUDSTONE /CLAYSTONE /CLAYEY SILTSTONE (20%), thinly bedded (0.1 to 0.3 ft), beds dip ~40°, E{EB?}E}O% MUDSTONE/CLAYSTONE (27), thinly to moderately bedded (minor ¢\omm3*ed>,*beds ?C‘erf
450 RQD=50% medium |ight gray to brownish gray, mostly very soff (Iittle moderately hard); [ Ny ;é?f%:ﬁ ;Om‘eﬁ\m \m‘ogdhe*rgg‘y *hommde)d\uugfr%rciyuamwgfemﬁé\‘yywweggkh‘eyrio, ;ﬂgws % ‘saﬂe o very 410
REC=90% unfractured; bioturbated and possible ball and pillow structures; mosTly weakly to little - %ROD*W” 7 ‘ it ot | Yﬂ Soor) g AND Wit LT (SP-Sh) arading +o
ROD=547 strongly cemented (mostly SILTY SAND (SM) and Poorly graded =0z | strongly calcite cemented (mostly Poorly g i grading
S‘AND wwéh QS‘IfLT(P(;;%M)fw?})e}rbedded with few SANDY Lean CLAY [{CL) and SILT (ML); hard ( EEB—%E}M gé%mEiﬁigYﬁ%)C)K e : T e
clay and si .5 fs . =07 : ine to medium san interbedded wi ]
440 (SED)IMENTARY ROCK: SANDSTONE <95z)€ fine fo coa;fe% m‘ferbedged wﬁhdMUDSTON‘E/CLAYSTONE —ﬁgégfg/ M%SXONESSIL%S;Q% [‘86%mgorddeymjoe\grgﬁm*ShHﬂg\zasedﬁimsﬂg‘ﬂyoqgagéggigﬁew wea)fh%erggd dip 400
5%), thinly to moderately bedded (0.2 to 0.8 f ew laminations and irreqular seams =/ ~ 0 s | | | |
(3 to 8 mn? thick), med\u% light gray to brownish gray, mostly very soff fgo some extremely weak, mostly moderatfely soff to very soff (Iittle moderately hard); modemfe\y
moderately saft 0 moderately hard; moderately fo slightly fractured; moderately to slightly WGC*Weda incipient very thin clay \med fractures above EL 429.6 T3
gmcggoredb t‘)efwgf%%é 746{15;0 ﬁ62 5 ? W‘@BQ *O*%Hgocg‘c%% h[ea\ded conﬂ‘n‘uous dfmc:u‘res ?88;%mu[%ursacffruicemdr\gsw%h @?#%hrgwusrgémre\dddgs fc?Ke bwegyee‘gcﬁéreg*fgmtﬂi"%eszgdgh;lgs S\;*
ip elow ractures dip an o and generally moderately ;
fractured; (mosﬂ)y weakly fo some sfrong(\y >ca\cHe cemented (mostly Poorly graded SAND (70 [ELP 425‘ to 4§3df3\NDmos‘Thy 5???8@565%;10 weakly cemented (little strongly cemented);
with SILT (SP-SM) grading fto SILTY SAND (SM) interbedded with few Lean CLAY with some rFoorly graade Wi
SAND (CL); hard C\(g]y (PP%4,5 tsf))]. SEDIMENTARY ROCK: BRECCIA with mudstane matrix inferbedded with SANDSTONE, fine sand,
SEDIMENTARY ROCK: MUDSTONE/CLAYEY SILTSTONE/CLAYSTONE fh'\my. interbedded ‘WHh thinly bedded fo laminated, contains soft sandstone clasts, brownish gray *0 light QVGYs
(SéN)DST%NEB veréf%j;%éAuNche(rSﬂﬁ)m#gd zcm‘d‘sjomed (m\OSﬂ(%PS;élUB (fML{))}\Werbedded with Fat CLAY 2@O§$\S‘zo\rﬁgrgei@£gnbgﬁcj%% %mgosj%e 9mfr+d Wswi?wdigonqe\m!?uesrier(éscsﬂﬁggmz(\%D‘yBSmZTgsree\dy spaced
and some ard silt and clay 5
aEBIS&%%TEA/RCYLA@%C%NESAdNDSTONa‘(92/>d fmf ‘fo bm%%\udm bsodmd di W%beddeg WWh\ Mt + G[:g vsv‘e‘ackﬁeymi‘edme;feo; (rSGoKmee9 DSEE%Y:‘%ATISY(gh?)ssf‘ob‘goorre\pyregsreomdfeddeSbArN‘S ({S‘S)W)] mostly strongly
ominan moderate edde eds dip ~ medium i ray fo w
brownish gray, very weak, modeyrcﬁe\y hgrdy fo very soft; \mpfense\ay to modergﬁe\yg . SEDIMENTARY ROCK: SANDSTONE (98/) fine fo medium sand, infterbedded with CLAYSTONE (2%), =
fractured: between EL 455.3 T 454.2 ft 60 fo 707 dip c¢lay lined fractures and between moderately o thinly bedded, minor irrequiar laminations, medium |ight gray fo brownish 2
EL 453.9 +o 453.3 ft 60 to 70° clay lined and 20 fo 30° unlined fractures; {minor gray, mostly moderately hqrd To |ittle very sofft; modemfe\y fractured; incipient clay n
unfractured above EL 455.3 ft [ond befween EL 454.2 o 453.9 ft); some strongly fo some lined fractures dip 75 to 80°; mostly moderately to |itfle weakly cemented (little SILTY o
vzeGK\SyANCDOY\CLWe CCGTAGYHJZ%?)(S?’?WZ Po‘or\y(Pngci‘d%deé!)w)D} (SP) and SILTY SAND [SM) interbedded wit gég?méENTA)AR\Ynfsgé)fddgiNé/\szngEr?ggygGf{.CLAi (CH)d.hGrd c\éjy SPEMDSCLSZJ) - E
ew ean ard clay s : ) /[ ine fo medium sand, inferbedded wi
SEDIMENTARY ROCK: SANDSTONE (857), fine fo medium sand, inferbedded with MUDSTONE /CLAYSTONE (5%) with soft 'sands tone clasts, fhma\y to thickly (0.1 to 2.0 ft) §
MUDSTONE /CLAYSTONE (15%); dominantly moderately bedded to minor thickly bedded bedded, medium light gray to brownish gray, very weak, mostly moderately hard to some w
(0.4 to 1.5 ft), medium Mgh+ gray to brownish gray, mostly moderately hard o very soft; very slightly fracfured to unfractured; irregular subvertical claystone seams =
moderately soft (little very soff mudstone); slightly fractured above EL 451.8 ft with are closely to moderately spaced; mostly moderately to some weakly cemented (some .
incipient clay lined fractures; unfractured be\ow bioturbated below EL 450 ft; mostly Poorly graded SAND with SILT (SP-SM) interbedded with [few Lean CLAY with SAND (CL), hard
moéjegﬁLfTeY‘ySA*ﬁDS(oSTﬁ 'WefGK‘g c?c?‘8We'ffwe\m'efmedL(SOWELA@OOQ% ggige?CLS)ANR W‘dﬂw\SIU (P E) g‘E%yIM[EilF%Z?%f RfosC{KH]nSANDSTONE (95%), fine to medium sand, interbedded with MUDSTONE [5%),
an interbedded wi ittle Lean Wi ; hard clay
(PP>4,5 fsf))]. ’ fhm\y To moderately bedded, med\um gray to medium Mghf gray, soff to modemfe\y soﬁ
SEDIMENTARY ROCK: SANDSTONE, fine to medium sand, moderately bedded [0.3 to 0.9 ff), little very soff; moderately thin o Thin claystone seams (1 to 4 mm) dip 60 to 70°, and
medium Iight gray, mostly moderately soft (very soff below EL 446.7 ﬁ);[ modercﬁe\y) g?ﬁ F[HSOS*S‘&)WOGEVG*GW to little weakly calcite cemented (little Poorly graded SAND with 5
fractured; abave EL 447.9 ft fractures dip 85° and are moderately thin (2 mm thick) and - . =
not hea\ed (clay lined): unfractured be\owpmosﬂy moderately to |ifttle weakly cemented SEDIMENTARY ROCK: SANDSTONE, fine to medium sand, light gray, infensely weathered, very @
(little Poorly [graded SAND (SP))]. E?L{T*Yg nSCZNcD\G(ySSMWne seams; uncemented (Poorly graded SAND with SILT (SP-SM) grading to i
“ =
=
9
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil, multiply

by 0.67.
5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.
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R-09-Z23B7
See Sheet 2 . ) . .
FOR CONTINUATION REC=987 == SEDIMENTARY ROCK: SANDSTONE (90%), fine to coarse sand, inferbedded with
RQD=627 MUDSTONE/SILTSTONE/CLAYSTONE (10%3, thinly to moderately bedded, minor laminations, beds
400 REC=100% dip ~40°, medium Iight gray to brownish gray, infensely weathered, extremely weak soft 360
REC=6% SEDIMENTARY ROCK: SANDSTONE (95%), fine to medium sand, interbedded with _ RaD=68% to very soft above EL 365.7 ft, moderately hard fto moderately soft below; moderately fo
RAD=0% REC=90% | MUDSTONE /CLAYSTONE (5%), Thinly fo moderately bedded (minor laminations), |ight gray to REL slightly fractured, ‘”ﬂ‘?‘e”*;mi“‘rei lclaystone seams) dip 40 o 80° [Eﬂtﬁ%‘gﬁrﬁse r
~ROD=40% brownish gray, very soff, confains thin claystone seams; mostly weakly cemented to VA m%dowr = o S#Orﬁm‘s g ‘TZ%GFS %Ym Od b‘ ‘O@ Y\Qiﬂy CS?TTGYH gANS &VM% o erbedded with
REC=100% uncemented, few moderately cemented; *¥between EL 407 to 402.5 ft+ rotten seaweed or — RFC=1004 erarely gly calcite cemented DE ITrie inrerbedded wi
290 RODROReC-1007, (P s <h OfdwL<WOSE‘LYAYSIH'YMSASNADNSS(Mc)Lwerbeddf‘dﬁww nard 216y (e prre ST N i — ;ESIMSE%AEQMYURSQS L(EEHDE%LEWQSEVJSAE%(@CBS Conrss S %‘fééiiﬁi?ﬁ?”“ ( 350
1007 - and few Lean wi ; very sti o hard cla =2, 0 - : . ) ! .
REC:WODZRQD 1ooz > 4.5 tsf))]. ’ ! y RQD=477 . MUDSTONE /CLAYSTONE (5%}, moderately to thinly bedded (1 to 0.1 ft), minor laminated, beds ||
RAD=15% pr o gy SEDIMENTARY ROCK: SANDSTONE (957%), fine o medium sand, inferbedded with REC=100%1 = dip ~40°, medium light gray fo brownish groy, intensely weathered, mostly moderately
REC:S?A MUDSTONE /SILTSTONE (571, *hinly i moderately bedded, minor very thinly bedded (15 to REC=97y ROD=40% hard, few claystone laminations very soff; very slightly fractured to unfractured, B
380 REC=100:R00=9% 20 mm), beds dip ~40°, hedium light gray to greemsha black, mostly very soft to little —‘ROD:BOVZ mcwp\em fractures (claystone seams) dip 60°; contains a cobble (6 Tn. diameter) below r 340
ROD=0% REC=100% moderately hard; unfractured apove EL 393.2 1, slightly fmﬁured below; @ EL 393.1 f+ REC=98% 5 Eé‘ %J A [iu%rounded hgﬁ gmmﬂf dro(cK fmpgmen‘ﬂg [Cr]ﬂdOSdT‘SyA!QﬂDOde'Er(ﬁjeS‘ﬁTT?ngg&?g‘y
ﬁQDzGOZ discontinuous fmcmre dips 85%; @ EL 391.5 ft frdcfures dip 50°%, with s\\ckemswdes 40° RQD=367% cacire cemented, Some weaxly cemented 1Some roorly grade i
REC=100% — rake angle; mostly weakly to modercﬁe\y calcite [cemented, little strongly cemented interbedded with few Lean CLAY with SAND (CL), hard clay)].
370 RAD=4T% ppo—1007 (SanLoTs+<\MyUPogE\>y4 graded SAND with SILT (SP-SM) interbedded with SILTY SAND (SM) and few hSAEBISMTEO%TEA/RCYLARY%CTéNESA(NWDOSVT)ONfEh'\(mg\oy/ﬂ)b’eg‘dmeed 005055 Sond be‘ggeg?ped?jg AT 330
T ; .5 ts . 28 )
—— RQD=607 . SEDIMENTARY ROCK: SANDSTONE [957), Tine To coarse sand, inferbedded wiih cobble (10 in diameter) and coarse gravel below EL 354.3 f+, light gray to brownish
D ETA}/A— MUDSTONE /CLAYSTONE (5%), thinly to moderately bedded, medium light gray fo brownish groy, very WfiGK mde“f*s‘éfo” ‘*O m%de“i*e‘ydhﬂfd4§“9h‘*‘ny“ij*urei *OSOU”WGC*W@G
gray, mostly moderately soft fo little very soft; unfractured; [1++lé sandstone above o bl 3500 ‘necm‘epgggfemeoré%geo%smfedu\ZG? u(rseoﬁ‘pged maensf‘geig?mef :)%)ew th minor
360 EL 390.,7 ft is uncemented, mostly strongly calcite cemented below (little Poorly graded tteet [eab pd e P e ‘ gk p *‘ 3 d : | ‘ t [
SAND with SILT (SP-SM) and few SANDY Lean CLAY (CL); hard clay (PP>4.5 tsf)). gomseesfr%%gjgugmecWeafcerﬁeuﬂedz] lorite rock fragments; mostly moderately to
SEDIMENTARY ROCK: SANDSTONE, fine fo coarse sand, light gray, intensely weathered,
extremely weak, very soft, unfracfured weakly calcite cemenfed to uncemented; between (SWEg}’)WENfLAR\Y RSCK SdANDSJO‘NED(%Od/)d fine fo‘medwu;ndmgedrbeéjded%wd#h‘MUTE)ETONE/%LAYSTONE
Eﬂﬁgglﬁo é%j SSM)T smells’ like roften eggs (SILTY SAND (SM)grading fo Poor Iy gmded SAND brov‘;msh‘gryoy O\m@%nesreﬁ]yewyeofehereed ?w‘onsofr\yGmmgggrgfe\yesgﬁ‘ao \ng\e‘gmodegrrgze\yo hard
wi - . ;
SEEIMETARE ROCKﬂ SANDSTONE ‘ﬁie ::O megium ‘aamd | M%hf gmy,*sdoﬁ fo moderafely soff, Sgﬁ\;gc%rgg? \wmcfﬁp\evmefwfrsoocf:u;eos Tﬁgeggfl} Y%Offpgme‘e‘ggmfveen:gorsc‘w‘wgegvsy {forua‘cg#ged I
uniractured, mostly moderdiely 1o few sirongly cdiciie cemente - (soft sediment deformation) between EL 350.7 to [350.1 ft, moderately to strongly
SEDIMENTARY RQCK. SANDSTONE, fme. o m.ed\um sand; moderately fo fhickly bedded, beds calcite cemented above EL 350.1 f+, moderately to weakly cemented below (below
aip ~35 10 40°, 1ignt gray 16 medium Iight Qray, very soff 1o Soft, unfractured above EL 350,1 ft, some SILTY SAND {SM) interbedded with Lean CLAY with SAND (CL); hard
EL 380.9 ff, infensely fracfured below; mostly uncemented to weakly calcite cemented clay [PHP>4 5’ t5£))] 7
above EL 380.9 ft, some moderately to weakly cemented between EL 383.9 fo 383.5 ft and . — - < - - -
: - . : SEDIMENTARY ROCK: SANDSTONE (90%], fine fo medium sand, interbedded with
2O EeneC e (mostly Poorly graded SAND with SILT (SP-SM) [interbedded with MUDSTONE /SILTSTONE (10%), contains a boulder (35%, 14 in, diometer] below EL 345.7 ft, .
- thinly to moderately bedded, light gray fo brownish gray, very weak mostly very soft to =
SEDIMENTARY ROCK: SANDSTONE [95%), fine fo medium sand, inferbedded with some moderately hard; unfractured; subrounded very soft decomposed guartz diorite rock %
MUDSTONE /CLAYSTONE (5%), Omoderme\y to Tthinly bedded, minor clay lamination and seams fragment {weathered +o clays, med\um dark gmy) mostly weakly to some strongly calcite N
(3 0 5 mm), beds dip 40°, medium light gray To brownish groy, mostly moderately Soft cemented (mostly Poorly graded SAND with SILT (SP-SM) [interbédded with SILT (ML))]. '
i mfdem*e‘é hord lsome very soft); Td%%“e‘g fo Eﬁ“%%ﬁ xac*érgd* inciplent bedding SEDIVENTARY ROCK: SANDSTONE [907), fine fo medium sand, [nferbedded wifh 8
ractures and c Gys one seams dip o above and between ) N =
ST SR ST on oy TS Sl plon? I TS Gl i o ST SO 107, fyn 16 medercvely bedeed faotun o7 o bromin vy,
SED%MECN)?AF% SROE?FQ gANSSTrmOONEer(%;/)y WS\GW;:‘Siﬂgem\irgeibedfﬁégewv\fﬁ y cemente @ EL 341.1 f1; mosTly weakly ce\cﬁe cemented above EL 342.2 ff, sfrongly fo moderately W
MUDSTONE /S1L TSTONE 7CLAYS TONE <4573 " calcite cemented below {above EL 342.2 ft mostly Poorly graded SAND with SILT [(SP-SM) =
(), thinly bedded fo laminated, beds dip 40°, convoluted grading fo SILTY SAND [SM) interbedded with few SILT (ML); hard silt (PPY4.5 tsf))] -
bedding below EL 374.6 ft, mediun [ight gray fo brownish gray, very soft fo’soft, very SEDIVENTARY ROCK: SANDSTONE [927), 71ne To coarse sand, inferbedded wiTh n
slightly fractured to unfmcmred9 \rregu\er claystone seams/incipient fractures MUDSTONE/SILTSTONE (8%) modemfeﬂ\’y o thinly bedded 0’2 to 1.0 1), minor laminated:
(1 to 5 mm thick) dip 50 fo 60° sporadically bioturbated; few soft sandstone clasts af beds dip ~50°, light D;O,wm“sh gray fo medium light gray, mostly very soft to some 7
base of unif; moderafely to WeGKW calcife cemented (Mﬁ\e Poor\yngmded SAND with SILT moder(ﬁpe\y hurd unfractured; weakly to moderately cq\c?fe cemented (little strongly
{3P-SM) Interbedded with IitTle [SANDY Lean CLAY (CL) and SILT (ML); hard clay and cemented); (mostly Well graded SAND with SILT (SW-SM) interbedded with few SILT (ML);
SEDIMENTARY ROCK: SANDSTONE (807), fine sond, Tnierbedded wiTh WUDSTONE /SILTSTONE (207), nard silt (PP>4.5 tsf)). e
thinly bedded to laminated (0.1 fto 0.3 ft, 5 to 1 mm), medium Mgh% gray to brownish 2
gray, very soft to soft, moderately ta slightly fractured, incipient fractures clay lined ~
and subparallel to bedding planes; sandstone mostly modem#e\y to weakly cemented; "
uncemented below EL 369.5 ft+ (SILTY SAND (SM)). 2
See Sheet 4 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply

POST MILES  |SHEET] TOTAL
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
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by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B7
See Sheet 3
FOR CONTINUATION
340 REC 1007 SEDIVENTARY ROCK: Boulder CONGLOMERATE, boulder 22 in. diamefer, (may be jusT singular 310
REC=100% \ RGD:SB“/U boulder isalated in sandsfone above and below), subrounded soft (infensely weathered)
RAD=T747. == SEDIMENTARY ROCK: SANDSTONE (927%), fine to coarse sand, inferbedded with o quartz diorite rock fragment.
o B e e e R oSt T G O T, T R S S T D
RQD=100% = - ’ oM L g - :
REC=90% = little very soft; very slightly fractured to unfractured; @ 331.3 f+ bioturbated beds, REC=98Y light gray to brownish gray, very weak, mostly moderately soft fo some véry soft, little
Bor ol sy e medrdiel encis conented, e ety canemies (e v [ foderarely bordi intencely g mosergiely irociured: Inclpient cloy ined frocjuret
-937 = grade Wi interbedded wi ew ard si D ts . REC=1007 mudstone seams) dip from 0 and cross eachother; mostly moderately to some
RQD=0% = SEDIMENTARY ROCK: SANDSTONE (927%), fine fo medium sand, interbedded with —=" weakly calcite cemented, little [strongly cemented (some Well graded SAND with SILT
320 REC:WQOZ = MUDSTONE /SILTSTONE (8%, moderofe\y to thinly bedded (0.7 to 0.1 1), beds dip ~409, light ROD=32% (SW-SM) interbedded With trace Lean CLAY with SAND [CL); hard cmy'[PP>4n5 fsf))]. 290
ROD:59/SO § gray to brownish gray, very soft fo moderately soft interbeds; umfmcfured Aweek\y to SEDIMENTARY ROCK: Coarse Gravel and Cobble CONGLOMERATES (50%] thinly fo moderately
ggg:%ge/ = r(ﬂgopdesrmﬂﬁe\i cgmdegﬁd v(fmhosfﬂy SSIILLTW(MSLA)’YD (SM) grading to Poorly graded SAND with SILT T\Cmerbedged wd\.fh SA‘NDhSIONE (50%), coba\fi (4 \r(wj d\cgm‘efer)fﬁmd ggdxe\ (2 \ﬂbbc‘jwamefﬁr) ‘
=747 = - interbedded wi ew . ine sand, medium light gray, very so o moderately soft saondstone; cobbles and grave
310 REC=987% = SEDIMENTARY ROCK: SANDSTONE (92%), medium fo coarse sand, interbedded with are compgsed of subrounded Fﬂodercﬁe\y hard (intensely weathered) quarfz diorite rock 280
RQD=447. B MUDSTONE /SILTSTONE (8%), thinly to moderately bedded, light gray fo brownish gray, very fragments; weakly fo moderately cemented (some cobbles and gravel interbedded with few
modsrately camented (nostly Poorly aroted SAND Wit SILT (SPea) Intersended withf gggmgN%ZggegogﬁNDSx‘NthSTE)SNIEU(&%[SSS) S d, Tnferbedded wiTh
moderately cemented (mostly Poorly graode Wi - interbedded wi ew %), fine to codrse sand, interbedded wi
SILT (ML); hard silt (PP>4.5 tsf)). MUDSTONE /CLAYSTONE (7%) and Coarse Gravel CONGLOMERATE (8%, below EL 296.3 ft), thinly fo
SEDIMENTARY ROCK: SANDSTONE (96%), fine fo medium sand, interbedded with moderately bedded, medium light gray to brownish gray, mfemse\y weathered, soft fo very
MUDSTONE /SILTSTONE (4%); modercﬁe\y bedded (0.3 to 0.5 ft), minor laminations and soft; unfractured; coarse gravel composed of moderately hard quartz diorite rock
irregular seams, beds dip 30 to 40°, medium light gray to brownish gray, moderately soft fmgmenfs Trace thin shelled pe\ECYEJOd (clam) debris (composed of high [Mg calcite or
to very soff; very slightly fractured to unfractured; be+weem EL 3241 to 323.8 ft aragonite-fizzes vigorously with HCL) is scattered between EL 298.9 to [296.3 ft; mostly
incipient c\ay lined fractures (irregular seams) dip ?O to 80°%; mostly moderately to moderately to weakly cemented, little strongly cemented (Well graded SAND _ww’#h SILT
weGK\<y c)@\cﬁe cemem<+ed (some F)’())]or\y graded SAND with SILT (SP-SM) [interbedded with FWSWASW\ mf(eprpbfd%ei vp)f)gw few Poorly graded Gravel (GP) and few Lean CLAY with SAND (CL);
SILT {ML); hard silt (PP>4.5 tsf))]. ard clay 4.5 1s .
SEDIMENTARY ROCK: Boulder /Cobble CONGLOMERATE; contains 14 fo 10 in. diameter boulders SEDIMENTARY ROCK: SANDSTONE (92%), fine sand, interbedded with MUDSTONE/SILTSTONE (8%);
and cobbles, medium gray, unfractured, subrounded moderately soff to moderately hard thinly bedded to laminated, med\um light gmy to brownish gray, very soft to soft,
(intensely to moderately weathered) quartz diorite rock fragments; no matrix oppdrent. unfractured, contains \rregumr fThin siltstone laminations; mostly weakly to some
(SED)IMENTARY ROCK: SANDSTONE (95%), medium sand, interbedded with MUDSTGONE /SILTSTONE FSHIOLGTEV[GMBW Cemelﬁi? <+m05hﬂyd PQ?:\y(nggd% EAN&}WS‘T fS)I)LT (SP-SM) interbedded with few
5%), thin siltstone seams, medium gray to brownish gray, soft, unfractured, mostly ; Very st o0 hard si ¢} S
moderately to little strongly cemented. SEDIMENTARY ROCK: SANDSTONE, medium sand, thinly to moderately bedded, medium [ight
SEDIMENTARY ROCK: Gravel CONGLOMERATE with mudsfone mafrix, medium gray fo brownish gray, vuggy, mostly moderately hard to Iittle very soft; unfractured; mostly strongly w
gray, soft, unfractured, rounded soft intensely weathered medium sandstone clasts in a to little weakly calcite cemented, pelecypod shell debris below EL 292.7 £+ (little =
soft mudsfone/silfsftone matrix, probable depositional conglomerate. Poorly graded SAND with SILT (SP-SM)). %
SEDIMENTARY ROCK: SANDSTONE (95%), medium to fine sand, inferbedded with o
MUDSTONE /SILTSTONE (5%), contains a thin (0.2 ft thick) vae\ CONGLOMERATE layer below .
EL 315.9 ft, thinly to moderme\y bedded, beds dip ~35 to 50°, medium gray to brownish o
gray, mfemse\y weathered, extremely week mostly moderately soft to moderately hard, 5
[ittle very soft: umfmcfured; gravel comg\omercﬁe has a medium sandstone matrix; z
contains few laminations; mostly moderately to little strongly calcite cemented, little W
uncemented to weakly cemented (little [Poorly graded SAND with SILT (SP-SM) interbedded =
with few SILT (ML); hard silt (PP>4.5 tsf))]. .
SEDIMENTARY ROCK: Cobble CONGLOMERATE, contains 7 in. diamefer cabbles, no matrix
apparent, very light gray, contains subongumr to subrounded hard (slightly weathered) to
modemfe\y hard ?\Wense\y weathered) quartz diorite rock fragments; unfractured;
upper cobble is slightly foliated; uncemented (Cobbles).
SEDIMENTARY ROCK: SANDSTONE (96/) fine fo medium sand, nterbedded with
MUDSTONE /CLAYSTONE (47%), dommonﬂy #hm\y to modem#e\y bedded (30 to 110 mm), minor o
laminated (1 to 7 mm), beds dip ~30 to 50°, very light gray to brownish gray, very weak, 3
moderately soff, m#emse\y to moderately fractured, closely to moderately spaced @
incipient fractures (claystone seams) cross eachofher moderately to weakly calcite i
cemented (some Poorly graded SAND with SILT {(SP-SM) ihterbedded with trace Lean CLAY S
with SAND (CL); hard clay (PP>4.5 tsf)). =
(@]
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BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).
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._CEG 2141

PLANS APPROVAL DATE

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z3B7

See Sheet 4
FOR CONTINUATION

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or

JOSEPH S,

CE ED
ENGINEER (NG
GEOLOGIST

PRATT

falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

REC=987%
RQD=327%
REC=947%

SEDIMENTARY ROCK: SANDSTONE (96%), fine fo medium sand, inferbedded with

MUDSTONE /CLAYSTONE (4%), moderately fo thinly bedded, beds dip 45 to 55°, medium
light gray to brownish gray, vuggy, very soft to soft; unfractured; pelecypod debris
@ EL 288.8 ft; weakly fto moderately calcite cemented (mostly Paorly graded SAND with
SILT (SP-SM) interbedded with trace Lean CLAY with SAND (CL); hard clay (PP>4.5 tsf)}.

‘

RQD=36%
REC=987%
RQD=387%
REC=100%
RQD=787%

SEDIMENTARY ROCK: SANDSTONE (96%), medium sand, inferbedded with MUDSTONE /SILTSTONE
(4%), moderately to thinly bedded, beds dip ~45 to 60°, medium light gray to brownish
gray, mostly moderately soft fo |iftle very soft; mostly moderately fo little strongly
calcite cemented, little weakly cemented; calcite nodules just above basal contact {liftle
Poorly graded SAND with SILT (SP-SM) interbedded with trace SILT (ML)).

SEDIMENTARY ROCK: Gravel BRECCIA with sandstone and mudstone matrix; contains codrse
gravel and trace cobbles (5 in length), thinly to moderately bedded, brownish gray to
medium light gray, vuggy, very soft to soft intensely weathered matrix; unfractured;
angular hard sandsfone rock fragments (dominantly coarse gravel fo frace cobble size);
may represent cataclastic breccia with gouge; weakly fto moderately cemented (Poorly
graded GRAVEL with SILT [and SAND and COBBLES (GP-GM) grading to Poorly graded gravel
with CLAY and SAND (GP-GC))J.

SEDIMENTARY ROCK: SANDSTONE (64%), fine fo medium sand, inferbedded with Cobble-Gravel
CONGLOMERATE (33%) and MUDSTONE /SILTSTONE (3%); cobbles (30%, up to 6 in. diameter) and
trace coarse gravel, thinly to moderately bedded, medium light gray fo brownish gray,
slightly weathered, some moderately hard fo some very soft; very soff below EL 279.9 f1;
unfractured; contains sporadic subrounded hard (slightly weathered) quartz diorite rock
fragments; mastly moderately to weakly calcite cemented, some uncemented conglomerate;
very hard [drilling (mostly Poorly graded SAND with SILT (SP-SM) infterbedded with some
cobbles and gravel and frace SILT (ML))].

=
. 02-20-09 ,
Terminated at EL. 270.7
ERy= 87%

SEDIMENTARY ROCK: SANDSTONE, medium sand; moderafely to thinly bedded (0.3 fo 0.6 ft),
light gray to medium light gray, moderately hard to hard, very infensely to intensely
fractured, very closely spaced (10 to 30 mm) moderately thin (2 to 3 mm) discontinuous
totally calcite healed fractures dip 70 to 75%; sfrongly calcite cemented.

SEDIMENTARY ROCK: SANDSTONE (96%), fine fo medium sand, inferbedded with

MUDSTONE /SILTSTONE (4%), thinly to moderately bedded, minor laminated (2 mm), light
gray to brownish gray, mostly very soft to some moderately hard interbeds; contains
a thin calcite layer @ EL 277.7 ft; mostly weakly fo some strongly calcite cemented

(mostly Poorly graded SAND with SILT (SP-SM) interbedded with trace SILT (ML); very stiff %
silt (PP=3.75 tsf)). 5
SEDIMENTARY ROCK: SANDSTONE (96%), medium sand, interbedded with MUDSTONE /CLAYSTONE o
(4%), thinly to thickly bedded, beds dip ~40 to 55°%, medium gray to light gray, weak, A
mostly hard to Iittle very soft; moderately to slightly fracfured (0.7 fto 1.9 ft), o
clay Iined fractures dip 60 to 75°%; crosslaminated between EL 274.5 to 273.3 ft; minor 5
fossil debris; clean; clay seams cross eachother; mostly strongly to little weakly 2
[calcite cemented (litfle Poorly graded SAND with SILT (SP-SM) interbedded with frace N
Lean CLAY with SAND (CL); hard clay (PP>4.5 +sf))]. é
Ll
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

CERTIFIED ENGINEERING @EoLOGIST DATE

MICHAEL A,
SAL | SBURY

._CEG 2462

PLANS APPROVAL DATE

CE ED
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The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

Units are in U.S. survey feet. 4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.e7.
5) All bedding and other structural angles are measured from horizontal,
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z3B8 REC=100Y Rondom fracture (ML), dipping 90°.
600 RAD=407 SEDIWENTARY ROCK: CLAYSTONE, moderafely fo Thickly bedded, moderate brown, 540
2 1860993.95 . moderately soft, slightl frdcfured shear (CL), dipping 379, |
E: 6514198.81 pe REC=100% SEDIMENTARY ROCK: SILTSTONE, moderately bedded, maderate brown, moderately /
EL.594.3' ASPHALT (6"). RQD=50% soft, slightly fractured, bedding plane separation dipping 31°
SANDY SILTY CLAY (CL-ML); Iight brown; moist; some REC=100% SEDIMENTARY ROCK: CLAYSTONE thinly to maderately bedded, moderdfe brown,
590 SAND; mostly nonplastic fines; weak cementation. [ALLUVIUM] RQD=437 moderately soff, slightly frdcmred 530
811.4 SANDY SILTY CLAY (CL-ML); soff to medium sTiff; strong brown; moist; some REC=100Y Bedding plane sepdrdﬂom dipping 31° ]7
SAND; mostly low plasticity fines; weak to moderate ROD:40‘7° SEDIMENTARY ROCK: SILTSTONE, thinly +o moderately bedded, moderate brown, [—
@ cementation. TV very to extremely hard, 5\\qhﬂ fractured. F
2.5] SANDY SILTY CLAY (CL-MLJ; sofT; strong brown; moist to wet; some SAND; mastly REC=907 SEDIMENTARY ROCK: CLAYSTONE +hm\y to mdderdfe\y bedded, moderate brown,
580 low plasticity fines; weak cemeﬁdﬂon RQD=207 soft, slightly fractured, shear (CL), dipping 25° 520
[(5]1.4] SANDY SILT (ML); soft; Iight brown; moist; some fine SAND; mostly SEDIMENTARY ROCK: SILTSTONE, Thinly +o moderdfe\y bedded, moderate brown, =
low plasticit fmes WGGK cemewdﬂon very fo exfremely hard, slightly fractured. f
@14, Fat CLAY (CHJ; sofft; light brown; moist; few fine SAND; weak cementation. SEDIMENTARY ROCK: CLAYSTONE thinly to mdderdfe\y bedded, moderate brown,
570 soft, slightly fractured, shear (cL), dipping 40° 510
@ SANDY SILT (MLJ; medium stiff fo stiff; Iight brown; moist; few fine SAND; SEDIMENTARY ROCK: SILTSTONE, Thinly To moderately bedded, moderate brown,
REC=100% 28l .40 mostly low p\dsﬂcww fines; weak cementafion. very to extremely hard, slightly fractured, bedding plane separation dipping
ROD=43% m@ SANDY SILT (ML]; medium SHTT fo stiff; light brown; moist; few fine SAND; 15%, laminated silty fine sand lense.
REC=100% mostly monp\dsﬂc to low plasticity f”mes; weak cementation; Siltstone; SEDIMENTARY ROCK: CLAYSTONE, thinly to moderately bedded, moderate brown, /
560 RQD=70% moderdtely hard, soft, slightly fractured, shear (CL), dipping 25° 500
. SEDIMENTARY ROCK, SILTSTONE (MUDSTONE], thinly fo moderately bedded, SEDIVENTARY ROCK: SANDSTONE thinly Fo moderdfe\y bedded, moderate yellowish
REC=100% moderate olive brown, moderately weathered, soft, moderately fractured brown, soft, slightly WGCWV@G bedding plane separatfion d\ppmg 229, silty,
ROD=20% [TOPANGA FORMATION (Tt)7. medium_sand.
REC=1007% Infensely to moderately fractured, rdmdom fracture(CL), with some fine sand. SEDIMENTARY ROCK: CLAYSTONE, fhm\y fo mdderdfe\y bedded, moderate brown,
550 RQD=407% Bedding plane sepdrdﬂdn dipping 35 soft, slightly fractured, shedr (CL), dipping 25° 490
REC=100% Beddmg lom# d\ppmg 25O Thm\y to moderately bedded moderdfe brown, soﬁ very slightly fractured
ROD=32% Bedding Joint dipping 15°. to unfractured, shear (CL), d\ppmq 25°
: _ |||l Bedding joint dipping 52° SEDIMENTARY ROCK: SANDSTONE thinly to mdderdfe\y bedded, olive gray,
540 Bedding joint dipping 62° _ moderately soft to moderdfe\y hard, very S\\ghﬂy frdcfured To unfractured,
W Very thickly bedded, ugm brown to grayish oramge, moderately soft to bedding plane separation dipping 22°, silty fine sand.
moderately hard, m#emse\ frdcfuredg with sand and clay, fine sand. SEDIMENTARY ROCK: CLAYSTONE, thinly to maderately bedded, moderate brown,
Bedding joint (CL), dipping 45° soft, very, sli hﬂy frdcmred TO unfractured.
Very thickly bedded light brown mottled with greenish gray, moderately soft Beddmg joint {CL);, dipping 3 w
530 to moderately hard, infensely fractured. Bedding joint < L), dipping 39 =
SEDIMENTARY ROCK: CLAYSTONE, thickly bedded, pale yellowish orange, Thinly to moderately bedded, moderdfe brown, soft, very slightly fractured %
moderately hard, intensely to moderately fractured, sandy, with silt, fo unfractured, shear d\ppmq 25° o
poorly graded, fine sand. SEDIMENTARY ROCK: SILTSTONE, ﬂmmy to moderately bedded, moderate brown, A
SEDIMENTARY ROCK: SILTSTONE, very Thickly bedded to massive, pale yellowish soft, very s\\ghﬂy frdcfured Tao unfractured. o
520 orange, moderately hard, infensely to moderately fractured, with fine sand, Shear_dipping 30° 5
poorly graded. SEDIMENTARY ROCK: CLAYSTONE thinly to moderately bedded, moderate brown, 7
Very thickly bedded to massive, bedding plane separation dipping 42° soft, very shghﬂy fractured to unfractured. w
Beddmg plane separation d\ppmg 397, Shear dipping 1 =
Olive gray, infensely fo moderafely fractured, with fine sand. SEDIMENTARY ROCK SILTSTONE thinly To moderafely bedded, moderate brown, .
510 Bedding plane separation dipping 35°, hard to very hard, very SMQhﬂy fractured fo unfractured.
Bedding plane sepdrdﬂdm dipping 32°. Moderately hard, shear | (clay), dipping 197,
Beddmg joint dipping 67° Thinly to moderdfe\y bedded, moderate brown, very hard, very slightly
Bedding plane separation d\ppmg 180, fractured fo unfracfured.
500 Beddmg plane sepdrdﬂom d\ppmg 29°. SEDIMENTARY ROCK: SANDSTONE, fhinly bedded, o\\ve gray, very hard, very
Bedding joint (ML), dipping 45° slightly fractured fo umfrdcmred d\ppmg 28°, silty, fine sand. w
SEDIMENTARY ROCK: SANDSTONE, ﬂmck\y bedded, moderate yeHowwsh brown, Moderate brown, shear [clay), d\ppmq 25° =
moderately hard, intensely fo moderod#e\y fractured, silty, fine sand. SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, very hard, very @
Bedding plane sepdrdﬂom dipping 32 slightly fracfured to umfrdcfuredn n
540 SEDIMENTARY ROCK: SILTSTONE, thickly bedded9 light brown, moderately hard, a
slightly fractured, with some fine sand. E
[}
See Sheet 2 =
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DIST| COUNTY | ROUTE T0TAL PROJECT | Mo | SHEETS
BENCHMARK : 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29

MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

dated (April,

2) Californiag ring, standard penetration test, and HQ&PQ core samplers
were used to obtain saoil and rock samples.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control basedon American Vertical Datum 1988.

Pt 0153 N1845410.50, £6509860.21, 3)
P+ 0617 N1858044.3, £E6491094.23.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

2010).

An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

CERTIFIED ENGINEERING #EOLOGIST DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

Units are in U.S. survey feet. 4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal,
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z3B8
See Sheet 1
520 FOR CONTINUATION 480
I REC=937 SEDIMENTARY ROCK: CLAYSTONE, laminated fo very fhinly bedded, moderate
REC=100% SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, moderately hard, RQD=18%. brown, hard, intensely fo moderately fractured.
gggj%/ very slightly fracfured to unfractured, shear (clay], dipping 22° REC=100% ] SEDIMENTARY ROCK: SILTSTONE, laminated fo very fhinly bedded, moderafe
oL SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, very hdrd9 very RAD=227. brown, hard, intensely to moderately fractured.
510 Rppmass slightly fractured to unfractured. / REC=100% Dipping 25° 470
REC=117% [} : i = : : ;
ROD=757, SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderafe brown, very hard, very Ran=aey SEDIMENTARY ROCK: SANDSTONE, Taminated 1o very Thinly beged, moderate —
REC=33% [ slightly fractured to_unfractured. i RID=07 brown, hard, intensely fo moderately fractured, dipping 24 /7
ROD=67% SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, infensely REC*WODOV SEDIMENTARY ROCK: SILTSTONE, laminated fo very Thm\y bedded moderate J—
500 REC=927% — || fo moderafely fractured, sandy, fine sand. S RGD=0 j brown, hard, intensely fo moderately fractured, dipping 259, excel lent F 460
RAD=07 T Olive gray, d‘DD‘”Q 35° /7 R bedding_contact.
REC=1007% Moderdte bro o SEDIMENTARY ROCK: CLAYSTONE, Taminated To very Thinly bedded, moderate
RQD=0% || |Lvery \Memse\y to_intensely fractured, dipping 15 — brown, hard, intensely to moderately fractured.
REC=100% T SEDIMENTARY ROCK: CLAYSTONE, Thinly Dedded, moderafe brown, moderafely hard, F SEDIMENTARY ROCK: SILTSTONE, laminated fo very Thinly bedded, moderdfe
420 RQD=0% _ very intensely to intensely fractured, shear. brown, hard, intensely to moderately fractured. 450
REC=100% W SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, very B SEDIMENTARY ROCK: CLAYSTONE, Taminated fo very fhinly bedded, moderate
RQD=897 intensely fo intensely fractured. - brown, hard, intensely to moderatel fractured, dipping 25°
REC=100% [ Intensely fo moderately fractured, frace fine sand. SEDIMENTARY ROCK: SILTSTONE, laminated fo very fhinly bedded, moderate
ROD=507 Dipping 157, [ brown, hdrd9 intensely fo moderdfe\y fractured.
480 REC=100% [} Moderate brown to light gray, sandy, find sand. D\ppmg 18° +race fine sand. 440
RQD=0% Moderate brown, slightly fractured. o Moderdte brown fo light gray, hard, intensely to moderately fractured.
Thinly bedded, light gray, dipping 10°. SEDIMENTARY ROCK: CLAYSTONE, laminated fo very Thinly bedded, moderate
Moderate brown. brown, hard, intensely to moderdfe\y fractured, random Tracture (moderately
SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderdfe brown, soft to heq\ed) d\ppmq 90° . 430
470 moderately soff, slightly fractured, dipping 25° SEDIMENTARY ROCK: SILTSTONE, laminated to very thinly bedded, moderate
SEDIMENTARY ROCK SILTSTONE, thinly bedded moderdfe brown, soft fo brown, hard, intensely to moderately fractured.
moderately soft, SM%hﬂy frdcfured SEDIMENTARY ROCK: CLAYSTONE, laminated to very thinly bedded, moderate
Laminated to vefy thinly bedded, hard, d\ppmg 25° brown, hard, intensely to moderately fractured.
460 Moderately hard, shear [clay), dipping 25° : SEDIMENTARY ROCK: SILTSTONE, laminated fo very Thinly bedded, moderate
SEDIMENTARY ROCK SILTSTONE, laminated to very Thinly bedded, moderate brown, hard, intensely to moder(ﬁe\y fractured.
brown, moderately hard, s\\ghﬂy fractured. Ldmmcﬁed fmoderate brown fo light gray, sandy, fine sand.
Beddmg joint dipping 259 , With some fine sand. Dipping 160,
Trace fine sand. Dipping 18°. Y
450 With some fine sand. i i Thinly bedded, moderate brown. =
SEDIMENTARY ROCK: CLAYSTONE, laminated to very thinly bedded; moderate SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, hard, intensely ®
brown, moderately hard, SMQhﬂ fractured. to moderately fractured. i
SEDIMENTARY ROCK: SILTSTONE laminated fo very thinly bedded, moderate SEDIMENTARY ROCK: SILTSTONE, \dm\ndfed moderate brown, hard, intensely fo o
brown, moderately hard, intensely fractured. moderately fractured, d\ppmg 18° ,wﬁh fine sand. =
440 SEDIMENTARY ROCK: SANDSTONE, lominated o very ¥hinly bedded, moderatfe brown, SEDIVENTARY ROCK: CLAVSTONE, lominated, moderate brown, hard, Tnfensely ¥o 5
very to extremely hard, mfense\ fractured, dipping 10°, silty, fine sand. moderately fractured. z
SEDIMENTARY ROCK: CLAYSTONE laminated to very thinly Deddedomoderdfe SEDIMENTARY ROCK: SILTSTONE, \dmmdfed moderate brown, hard, intensely fo W
brown, very fo extremel hdrd slightly fractured, dipping 10°. moderately fractured, d\ppmq 28° gsgmdy =
430 SEDIMENTARY ROCK: SILTSTONE, \dmm_dfed To very thinly bedded, moderate SEDIMENTARY ROCK: CLAYSTONE laminoted, moderate brown, hard, infensely
brown, very fo extremely hdrd, slightly fractured. to moderately fractured.
Laminated to very fhinly bedded, hard, bedding joint dipping 20°. SEDIMENTARY ROCK: SILTSTONE, laminated, moderate brown, hard, infensely to
Intensely to moderately fractured. moderately fractured,
Joint (C\dy] dipping 48°, SEDIMENTARY ROCK: CLAYSTONE, laminated, moderate brown, hard, infensely to
420 Dipping 1 moderately fractured.
Joint d\ppmg 30° w
SEDIMENTARY ROCK: CLAYSTONE, laminated to very thinly bedded, moderate 3
brown, moderdfe\y hard, intensely o moderately fractured. ®
Joint dipping 30° . ] T
400 SEDIMENTARY ROCK SILTSTONE laminated fo very thinly bedded, moderate o
brown, moderately hard, mfemse\y To moderately fractured. E
Moderdfe brown moﬁ\ed with light gray, hard, trace fine sand. 9
Joint d\ppmg 50° o
Bedding joint d\ppmg 25° See Sheet 3 =
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POST MILES _ [SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT |  No |SHEETS

BENCHMARK @ NOTES: 7 LA 710 N/A

NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29 1) This LOTB sheet was prepared in accordance with the Caltrans Soil and

MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California Rock Logging, Classification and Presentation Manual (June 2007) . e v 13

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman except as noted in Appendix A.1 of the Final Geotechnical Summary Report CERTIFIED ENGINEERING CLOLOGIS

Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the SR-T10 Tunnel Technical Study Los Angeles County, California MICHAEL oo

south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’ dated (April, 2010). CEG 2462

east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453. PLANS APPROVAL DATE xp. 2/2872011
2) California ring, standard penetration test, and HQ&PQ core samplers eRENEERTRS

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch. were used to obtain soil and rock samples. xlsl’m1;Crz'sm;'!L?:rfoirfsmzf;icz:;;fo:ge"'s GEOLOGIST

Vertical control basedon American Vertical Datum 1988. o Eoloetronic copiss of thit alan sheety

Pt 0153 N1845410.50, E6509860.21, 3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs COTpIeTeness of electronic copies of Tis plan shee

Pt 0617 N1858044.3, E6491094.23. falling a distance of 30" was used to advance the drive samplers.

Units are in U.S. survey feet. 4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

(&)

All bedding and other structural angles are measured from horizontal,

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B8
See Sheet 2
460 FO?ECC—OW%J/NUAT[ON REC=100% SEDIMENTARY ROCK: SANDSTONE, thinly bedded, moderate brown, very hard, 420
ROD=33% — SEDIMENTARY ROCK: SILTSTONE, moderately bedded, moderate brown, hard, RQD:GO%D moderme\R fgqg#ured dipping 17 to 22°
REC=77% = m‘Tere\y to moderately fractured, with fine sand, grayish brown mudstone E%gi%gg/)/, EEEGMEg;éeimng meLchSuTrOeNdE b*ehd‘dn\‘nygbfod\%id(sm\?ferngo:ehzrqowggi VE‘VDYD‘VA%GEZVEW
Sggf%é/ = B\ggmsg 500 RE :957” Incipient fracture (not hedled), dipping 60°
450 ROD=487 = Bedding Jowm dipping 17° ROS:BWD Laminated fo very thinly bedded, dipping 22°, sandy, fine sand. 410
REC=100% = SEDIMENTARY ROCK: SANDSTONE laminated, olive gray, hard, moderafely REC=100% SEDIVENTARY ROCK: CLAYSTONE, laminated 10 very thinly bedded, moderate
ROD=587, = fractured, dipping 22°, S\Hy fine sand. ROD=207, brown, very hard, modercﬁe\y fractured, dipping 15,
REC=967 = SEDIVENTARY ROCK: SI LTSTONE, moderafely bedded, olive gray, hard, moderately REC=1007% SEDIMENTARY ROCKT SANDSTONE, ¥hinly bedded, ol ive 3y, very hard, moderately
RQD=187% = fractured, dipping 2 RQD=757 fractured, joint (clay, parﬂGHy healed), d\ppmg 38°
440 REC=100% = Moderate brown d\ppmg 28° REC=100% SEDIMENTARY ROCK: SILTSTONE, thinly bedded modemfe brown, moderately hard, 400
RQD=217% = d ROD=507 moderately fractured. ]
REC=100% =4 bgge@gigdb%w‘ﬁe orey, Sipping 17°, sondy. [— REC=100% SEDIMENTARY ROCK: CLAYSTONE, fhinly bedded, moderate brown, moderately hard,
RQD=0% — SEDIMENTARY ROCK: CLAYSTONE, laminafed, moderafe brown, hard, moderately — RQD=327 infensely fractured.
430 RECf8ZZ E fractured. ' ’ ’ ’ ’ [: SEDIMENTARY ROCK: SILTSTONE, fninly bedded, moderate brown, moderately hard, 390
SEB;%OV = SEDIMENTARY ROCK: SILTSTONE, Taminafed, moderate brown, hard, moderately f ‘NWGWS%W fractured.
07 = fractured. F
RORZ18%, = SEDIMENTARY ROCK: CLAYSTONE, Taminated, moderate brown, hard, moderately [ fﬂ@ﬂgg‘mRjrggffrecdngd@ﬁfq m‘nﬂﬂ bedded, moderate brown, moderately hard,
1007 =l fractured.
420 ROD=1007 SEDIMENTARY ROCK: SILTSTONE, Tominated, moderate brown, hord, moderately %ﬁfﬂgg‘mﬁr?ﬁfrgLﬁjﬁ%m;h‘sﬂd‘nyd bedded, maderate brown, moderately hord, 380
e esided, Tight olive gray, dipping 28°. ngEeIMEQ‘TﬁR;rGRSEUK;ecd[AYSTONE, Thinly bedded, moderate brown, moderately hard,
Moderatel bedded moderate brown, infensely fractured. | . i}
D\ppmg 25y ’ Y SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, maderate brown, moderately hard,
410 Light olive gray, dipping 25° infensely fractured. 370
Moderate brown. SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderafe brown, moderately hard,
[ g0, Intfensely fractured. ]
ég‘dgnécﬁymfod:;ﬁm‘g Qgﬂ‘ed] dipping 4 SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, maderate brown, moderafely hard,
Thinly bedded, dipping 14°, sandy. intensely fractured.
400 Dipping 10° ’ SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, olive gray, moderately soff,
SEONEATARY ROCKS SIOSTONE, TRy 623883, Foderote Brown, Fard, TRTensery Db sl el e e
D‘rspcmugrem fractured, with fine sand. "
390 SEDIVENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hord, very e e et CLATSTORE, TRIN Y, becded, moderate brown, moderately soft =
bf*eﬁg‘%g“dcmred with fine sond. SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderafe brown, moderately soff N
to moderately hard, intensely fractured. I
Tenetly frootured: Shoor dippint) jag0ded, moderate brown, nard, very SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately soff o
380 SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate b Rord fo moderately hard, infensely fractured, dipping 22° £
T ensoly froctured. o, T bedded, moderate browr, nerd, very SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, moderately soff S
§EEIMENTAR¥ ROEK: %ANDSTONE’ Fhinly bedded, moderate brown, hard, very E(EJD?MOEdNeTrAGR*Ye‘onéfr%mgg?gi?yﬂf\rna\i/ﬂt;reed?jed olive gray, moderately soff, =
o ) =
Lg;i?saép;ggj%g{e intfensely fractured, dipping 17°, silt fme sand. =
370 SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, very SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, infensely
intensely fractured.
SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, moderate brown, soff, very ?HEEQIMEQ‘TARQSS%%?N&SJD?NH% ;pm bedded, olive gray, moderately soff,
intensely fractured, d\ppmq 28°
360 SEDIMENTARY ROCK: SILTSTONE, fh(m\y bedded, m]oderme brown, hard, moderately ;%%E%MKEGNJQA‘RYﬁ%&ﬁﬁéé“mw fthinly bedded, moderate brown, moderately soff,
fractured, parallel to bedqu shale parting w
SEDIMENTARY ROCK: SANDSTONE, fhinly bedded, moderafe brown, very hard, S‘EDIhME‘NTAfRY RSCKdSAdNDSTONEZQGm‘QG*ed Od“ve gray, very weak, very nhard, E
moderately fractured, joint dipping 45° slig racrure IpPpINg Ine san @
SEDIMENTARY ROCK: SILTSTONE Thinly bedded9 moderate brown, very hard, o
350 moderately fractured. o
Dipping 23°. E
[}
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BENCHMARK :

NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29

MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control basedon American Vertical Datum 1988.

Pt 0153 N1845410.50, £6509860.21,

P+ 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) Californiag ring, standard penetration test, and HQ&PQ core samplers
were used to obtain saoil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal,

6) Plan view shown on Boring Location Plan sheet 2 of 2.

POST MILES _ [SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT |  No |SHEETS

7 LA 710 N/A

CERTIFIED ENGINEERING #EOLOGIST DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet.

R-09-Z3B8
See Sheet 3
FOR CONTINUATION
400 380
SEDIMENTARY ROCK: CLAYSTONE, fhinly bedded, moderate brown, moderately soft, REC=100% SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, moderately
PN moderately fractured. ] RQD:ZWZD fractured.
% SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, very hard, REC=100% 7 SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, moderate brown, hard, moderately
390 ggg;é% moderately fractured, . ROD=50%. fractured. 370
22 SEDIMENTARY ROCK: CLAYSTONE, fhinly bedded, moderate brown, very hard, REC=100% D SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, maderate brown, hard, moderately f
REC=100% moderately fractured. . ggg %6/ fractured, sandy, fine sand.
RGD=42%, | SEDIMENTARY ROCK: SILTSTONE, fthinly bedded, moderate brown, very hard, W M SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, hard, moderately
REC=95% moderately fractured. ] REC=100Y fractured. _
380 ROD=337% SEDIMENTARY ROCK CLAYSTONE, thinly bedded, moderate brown, very hard, ROD*WOO; SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, moderately ﬁ 360
REC=100% moderately frac _ —10807 fractured.
ROD=89% SEDIMENTARY ROCK SILTSTONE, thinly bedded, moderate brown, very hard, Egg:;gg/ MUWAEM Thinly bedded, moderate brown, moderately soff, moderately fractured,
REC=100% t moderately fractured. . ] REC=100Y e dipping 10°,
ROD=427, SEDIMENTARY ROCK: SANDSTONE, fthinly bedded, brownish gray, very hard, RAD=817 SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, nard, moderately
370 intensely fractured, fine sand. REC=100% fractured. ~ 350
CEDIMENTARY ROLKS ZILQSTONE’ [henty bedded, moderate brown, very nord, ROD=977, SEDIMENTARY ROCK: CLAYSTONE, Thinjy bedded, moderafe brown, moderafely Soff, [
InTense raciure 'pping : . . REC=100% moderately fractured, dipping 10°
SEDIMENTARY ROCK: SANDSTONE, fhinly bedded, olive gray, very hard, infensely RQD=947%, SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, maderate brown, moderately soff,
fractured, dipping 20°, fine sar]d moderately fractured.
360 SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderate brown, very hard, Olive aray, sondy, fine sand. 340
intensely fractured. 3 :
SEDIVENTARY ROCK: SANDSTONE, Thinly bedded, olive gray, very hard, infensely SHE%LMEGNJ@A@Yﬁ%@ﬁufﬁyﬁfggﬁq@?‘y bedded, olive gray, moderately soff, /
fractured, dipping 19°, fine sond. SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderate brown, nard, moderafely
350 §EDIMENTARY ROCK: SILTSTONE thinly bedded, moderate brown, weak, hard, fractured, fracture zone d\DDWQ 50° 330
infensely fo moderatel fmcfur_edu i SEDIMENTARY ROCK: SANDSTONE, thinly bedded, moderate brown, hard, moderately
SEDIMENTARY ROCK: SANDSTONE, thinly bedded, o\(\)ve gray, moderately hard, fractured.
intensely to moderately fractured, dipping 197, i SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, moderately
SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, infensely fractured.
340 to moderafel ffﬂOC*ufedu ] . Olive gray, hard, intensely fractured.
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, hard, intensely SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderafe brown, hard, intensely
to moderately fractured. . ] fractured.
SEDIMENTARY ROCK: SANDSTONE, thinly bedded, olive gray, moderately soft, SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderafe brown, hard, infensely
infensely to moderately fractured, dipping 21". ] fractured. Y
330 SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, hard, infensely SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hord =
fo moderafely froctured. . . . to hard, intensely fractured. .
SEDIMENTARY ROCK: SANDSTONE, #hinly bedded, ofive gray, soff, infensely fo SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderafe brown, moderately hard i
moderately fractured. . i to hard, intensely fractured. =
320 SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, infensely SEDIMENTARY ROCK: SANDSTONE, very fhinly bedded, olive gray, moderately hard e
to moderafel frnacfuredn . . . to hard, intensel fmcfured dipping 22°, silty, fine sand. g
SEDIMENTARY ROCK: SANDSTONE, thinly bedded, olive gray, hard, infensely to SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, maderdte brown, moderately hard =
moderdately fractured, ] i to hard, intensel fractured. Y
SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, infensely SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, moderately nhard &
310 fo moderately froctured. . ] to hard, infensely fractured. ]
SEDIMENTARY ROCK: CLAYSTONE, fthinly bedded, moderate brown, hard, intensely SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, medium strong,
to moderately fractured. . i very hard, s\\ghﬂy fmcfured bedding Jomf
SEDIMENTARY ROCK: SILTSTONE, fthinly bedded, moderate brown, hard, intensely Hard, d\ppmg 750
fo moderately fractured, with fine sand. SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, moderate brown, hard, sTignfl
SEDIMENTARY ROCK: CLAYSTBONE9 Thinly bedded, moderate brown, hard, infensely fractured, dipping 20° My bedged, moderate browr, iard, shontly "
to moderately fractured. SEDIMENTARY ROCK: SILTSTONE, TRinly bedded, moderate brown, hard, SITghtl L
SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderate brown, hard, moderately fractured. iy bedded, moderate browr, hord, shantly é
fractured. ] Dipping 10°. ~
SEDIMENTARY ROCK: CLAYSTONE, fthinly bedded, moderate brown, hard, moderately SEDIMENTARY ROCK: SANDSTONE fhm\y bedded, moderate brown, hard, Sth‘Hy I
fractured. fractured, dipping 10° o
5
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BENCHMARK @ NOTES: 7 LA 710 N/A
NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29 1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
MF 36F: A 3" Brass disk stamped "Metropolitan Water District of Southern California Rock Logging, Classification and Presentation Manual (June 2007) 7 7 s
MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman except as noted in Appendix A.1 of the Final Geotechnical Summary Report CERTIFIED ENGINEERING GEOLOGIST
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the SR-710 Tunnel Technical Study Los Angeles County, California
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’ dated (April, 2010).
east of the west end of the bridge, 1" north of the north curb face. NGS PID EW9453. PLANS APPROVAL DATE
2) Californiag ring, standard penetration test, and HQ&PQ core samplers

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch. were used to obtain soil and rock samples. xlsl’m1;Crz'sm;'!L?:rfoirfsmzf;icz:;;fo:ge"'s
Vertical control basedon American Vertical Datum 1988. 1ole. h ¢

. . .. . let f elect f this plan sheet.
Pt 0153 N1845410.50, £6509860.21, 3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs COTpIeTeness of electronic copies of Tis plan shee
Pt 0617 N1858044.3, E6491094.23. falling a distance of 30" was used to advance the drive samplers.
Units are in U.S. survey feet. 4) To convert from California ring sampler blow count to equivalent standard

penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

(&)

All bedding and other structural angles are measured from horizontal,
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z3B8

See Sheet 4
FOR CONTINUATION

REC=100%
350 ROD=B37 SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, slightly 330
REC=100% fractured. —
Eggz%gé/ SEDIMENTARY ROCK: SANDSTONE Thinly bedded, moderafe brown, hard, slightly / REC=1007
= fractured, di 0° =100 , , .
ROD0L T e B T, TLTSTONE, Thinly bedded, moderate brown, hard, STTgnily ROD=407% SEDIMENTARY ROCK: CLATSTONE, thinly bedded, moderate brown, hard, infensely
340 REC= WOO/ Fractured. ’ ’ ’ REC=100% to moderately fractured. i i 320
ROD=977 = SEDIMENTARY ROCK: SANDSTONE, Thinly bBedded, moderate brown, very hard, ROD=100% %EDIMEdNTFAdRTY ‘ROCmeSTILTS;ONE thinly bedded, moderate brown, hard, intensely
= O _mode e C
T sligntly fractured. 03-25-09 SEDIMENTARY ROCK: SANDSTONE, FRiAly bedded, moderate brown, hard, Trfensely
330 REC 1007 = B:BB:QS %go Terminated at EL. 319.3’ Ifo mddeid;e\yﬁrdc?uredh led), diopi . 316
: - - ERi= 87% ncipient fracture (not healed), dipping 90°.
SE@ 1604 STy fractured: V> TONE, TNty becded, moderate brown, very hord, SEDINENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, infensely
— , . o moderately fractured.
Ron=err, W SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, moderate brown, very hard, Incinlont frocture (bot healed). dipping 90°
ROD=317 slightly fractured. . SEDIMENTARY ROCK: SANDSTONE, thinly bedded, olive gray, hard, infensely fo
320 SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, weak, hard to moderately fractured, d\pbmg 290 300
B‘ep“gmm“d infensely fo moderately fractured. SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderafe brown, hard, infensely
[ncipient fracture (clay, bdrﬂdH healed), dipping 72° fo moderafely fractured.

SEDIMENTARY ROCK: SANDSTONE Thinly bedded, moderdfe browm hard to very

hard, intensely to moderdfe\ fractured, d\bbmq 22°, silty, fine sand. 290

SEDIMENTARY ROCK: SILTSTONE, thinly bedded moderate browm hard to very

hard, intensely fo moderdfe\y fraoctured.

Incipient fracture (not healed), dipping 90°

300 Sandy, fine sand. 280
SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, moderdfe brown, hard to very

hard, infensely to moderdfe\ fractured, d\bbmq 18°.

SEDIMENTARY ROCK: CLAYSTONE, thinly bedded moderate brown, hard to very

hard, intensely to moderately fractured.

290 SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard fo very

hard, intensely to moderately fractured, bedding joint dipping 18°.

SEDIMENTARY ROCK: CLAYSTONE, thinly bedded moderdfe brown, hard to very

hard, intensely 1o moderdfe\y fractured, d\bbmg 21

310

SEDIMENTARY ROCK: SILTSTONE, thinly bedded moderate browm hard to very
280 hard, intensely to moderately fractured.
Dipping 20°

SEDIMENTARY ROCK: SANDSTONE, thinly bedded, olive gray, hard, intensely tfo
moderately fractured, fine scmd
SEDIMENTARY ROCK: SILTSTONE thinly bedded, moderate brown, hard, infensely
270 1o moderdfe\y fractured.
Dipping 25°
SEDIMENTARY ROCK: SANDSTONE, +bm\y bedded moderate brown, hard, intensely
To moderately fractured, d\bbmq 22°

SEDIMENTARY ROCK: SILTSTONE Thinly bedded, moderate brown, hard, infensely
260
To moderately fractured.
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded moderate brown, hard, intensely
fo moderately fractured, d\bb\mq 20°
SEDIMENTARY ROCK: SILTSTONE Thinly bedded, moderate brown, hard, infensely
250 to moderately fractured.
SEDIMENTARY ROCK: CLAYSTONE, fthinly bedded, moderate brown, hard, intensely
to moderately fractured.
SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, infensely
to moderately fractured, with fine sand.

240 o
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
"north of the north curb face. NGS PID EW9453.

MF  36F:
Avenue overcrossing of the Long Beach Freeway (I-710).
east of the west end of the bridge, 1
Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,
P+ 0617 N1858044.3, E6491094.23.

1991.35 epoch.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

CERTIFIED ENGINEERING GE4LOGIST DATE

PLANS APPROVAL DATE

MICHAEL A,
SAL | SBURY

._CEG 2462

CE ED
ENGINEER (NG
GEOLOGIST

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

Units are in U.S. survey feet. 4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.e7.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z3B9
2 1864258.22
E: 6510756.27 N
EL. 624.3" : R STLTY SAND (SWJ; MTowish K yellowish \
s ASPHALT (477, 50/6 [1.4] . AH M); very demsi yellowish brown to dark yellowish brown; dry to moist; mostly
620 g Well-graded CRAVEL with SILT [GW-CMJ; greenish gray; dry; mostly coarse, : fine SAND; same fines; weak cementatian. . . . — 500
subrounded GRAVEL, max. 2 in. did.; Tt7le fines; weak cementation; (Agoregate Base = 8"). ] Well- gmded SAND with GRAVEL (SW); very dense; yellowish brown; dry to moist; few coarse,
W Suorolindec DRAEL.mox. 7 in. dio.; itfle fin dry e mosﬂy Cooree s subrounded GRAVEL, max. 3 in. dig.; mostly fine SAND; weak cementation.
subrounded GRAVEL, mox. 2 in. dia.; little fines; weak cementation. [ALLUVIUM] o - - . S - ; —
610 Poorly groded SAND With GRAVEL (SP); dense; Mghf brown fo T1ght gray; dry fo 80T 4 M SILTY SAND (SM]; very dense; yellowish brown; moist; mostly fine SAND; some fines; 490
moist; I1ttle coarse to fine, subangular to subrounded GRAVEL, max. 2 in. dic.; mostly 1l weak cemenfation. . S— ' . .
SAND: weak cementation. ;\AgstYIcSIIfLyT f<'\MnLe>§ Svje‘éi’cyeerﬂ“e%ﬁ‘ﬂsﬂo%mwm moist; some fine SAND; some nonplastic to low
Poor| raded SAND with SILT (SP-SM); very dense; Iight brown fo Iight gray; dry fo moist; .
9917.4 5 3 mog‘Hyy %ogrge SAND; few ‘F\me5< Wegk>cemeryﬁgﬂoma ¢ E gravs y 5076 W=4;5' Well- ngded SAND with SILT and GRAVEL (SW- SM) dense fo very deﬂse; yBHOW\Sh brown to
600 2 Well-graded GRAVEL with SILT ond SAND [GW-GMJ; dense; olive to Iight brown; moist; mostly W W ‘Q@hg WOWA”N m?‘s*ffew coarse, $Ubffupded CRAVEL, max. 3 in. dia.; mostly coarse / 480
076 T AR coarse, subrounded GRAVEL, max. 2 in. dia.; trace SAND; frace fines; wedk cementation. so o fine SAND; few fines; weak cemenfation i _
R Poorly graded SAND with SILT and GRAVEL (SP-SMJ; loose; ITgnf brown: moist; some coarse g Well-graded SAND with GRAVEL (SW); dense to very dense; yellowish brown; moist; few
o +o fine, subrounded GRAVEL, max. 2 in. dia.; mostly coarse to fine SAND; few fines; e coarse, subrounded GRAVEL, max. .75 in. dia.; mostly coarse to fine SAND; weak
50/6 1.4 3 weak Cememf@‘ﬂon ST 4VZAMIPIPA Cemerﬁcﬁ\oﬂ . . . .
520 : At EL. 606.8 ft, contains about 10 o 25% COBBLES. ; CLAYEY .SAND_(SC)H; very dense; reddish brown; moist; mosfly medium fo fine SAND; some low 470
a3y COBBLES very demse MgM brown fo ITght bluish gray; mojst; about 207% [itfle coarse _ D‘Efféf‘*yé\);‘gef*’ weGchemfmTG‘f\omn
FEE GRAVEL, max. 3 in. di0.; coorse SAND; weak cementation; Diorite Parphyry, extremely hard. / A EL j64°3 ft 8%52 +g Segvd%s%mbyrnoww moist.
: SILTY GRAVEL with SAND (GM): brown; dry fo moist; mosﬂy coarse fo fine, — 4"
580 subrounded GRAVEL, max. 3 in. dm,; few coarse fo medium SAND; some fmes; weak REC=100% (5076 4 [GNEOUS ROCK, DIORITE, pale reddish brown to gmywsh orange, decomposed, sofft, 460
cementation. RQD=70% Lt very \Mense\y fmcfured fracture zone d\ppmg 36°. Wl LSON QUARTZ DIORITE (wqm)]
SILTY SAND (SM); very dense; brown; moist; mostly SAND; some fines; weak cementation. REC=100% I Mw@ Pale reddwsh brown, fmcfure zone dwp_pm_g 36°
Well-graded SAND with GRAVEL (SWJ]; very dense; brown to light brown; moisT; few coarse fo ROD=100% || Pale yellowish brown, fracture zone dipping 36“,
fine, subrounded GRAVEL, max. 3 in. dia.; mostly coarse SAND; weak cementation. / REC=83% Grayish orange, random fracture dipping 42°.
570 At EL. 577.3 f1, contains medium SAND. ROD=83% Pale yellowish brown, fracfure zone dipping 287, 450
Well-graded SAND with SILT (SW-SM); very dense; light brown; moist; mostly fine SAND; REC=1007% N Fracture zone dipping 60°.
\Yif‘f‘\e_f;\nebs; weak cementation. ROD;WOOVZ Fracfure zone dipping 70°.
eliowish brown. i Ane M Fracture zone dipping 457,
560 SILTY SAND {SMJ; very dense; yellowish brown fo olive brown; moist; mostly fine SAND; some Eggilggﬁ ®@ % Fracture zone dipping 38°. / 440
fines; weak cementation. - . L Fracture zone dipping 35°. ff
Poorly graded SAND with SILT {SP-SM); yellowish brown; moist; mostly fine REC=100% Shear dipping 45°. [
SAND; few fines; weak cementation. RQD=100% || T\ Shear dipping 45°. /
. Poorly graded SAND (SPJ; very dense; vellowish brawn; moist; mostly coarse SAND; weak REC=1007% Fracture zone di 90° [ W
/ - AR EA 1 pping . =
550 GWS EL 550.4 cementation. RQD=807 R 430 |z
Y AGTEL A REC=97Y% L ear dipping 45 J %
07-01-09 ROD=857 | Fracfure zone d\ppmg 517
RQD=857 . -
e REC=72Y% || Fracture zone dipping 42°. ;
[(7811.4} = ROD=607 Fracture zone dipping 45°. w
540 FE SILTY SAND (SMJ; ITght brown; moist; mostly SAND; some fines; weak cementation, REC=07 Fracture zone dipping 35°. 420 |5
i Poorly graded SAND (SPJ; Tight brown; maist; mosTly coarse SAND; weak cementation. gg%:%/ M Fracture zone dipping 25°. 7
] =00/ Grayish brown. w
] SILTY SAND (SM); very dense; yellowish brown; maist; mosTly fine SAND; some fines; weak RAD=427 t Fracture zone dippD| 75 =
4711.4 . ’ ’ ’ ’ ’ ’ - . IpPpINg . =
U714 cementation. REC=100% Fracture zone dipping 407,
530 ] RQD=07 F T dippl 42 e
Well-graded SAND with GRAVEL (SW); very dense; yellowish brown to brown; moist; Iittle REC=447 [ F;g;i:g iggg d%pp%gg 50 =
coarse, subrounded GRAVEL, max. 1 in. did.; mostly coarse SAND; weak cementation. RQD=07 L PPINg :
REC=63Y L Fracture zone dipping 30 /
520 [B4IT. RQD=0% Light olive gray, fmcfure zone dipping 45°, soff clay matrix. 400
U Light bluish gray, moderately soft to moderately hard. i
_ a . , Fracfure zone dipping 67 . =
SILTY SAND (SMJ; yellowish brown; moist; mostly fine SAND; some fines; Fracture zone dipping 50°. &
5076 11, wedk cementation. ~
510 Well-graded SAND with GRAVEL (SWJ; very dense; yellowish brown; dry fo moist; few coarse, -
subrounded GRAVEL, max. 3 in. did.; mostly fme SAND; weak cemenfeﬂom =
=
Lo, % [}
See Sheet 2 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z3B9
See Sheet 1
FOR CONTINUATION

400 RQD=817% . o
Fracture zone dipping 50°.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

ROD=107% R

REC=100% Hard to very hard.

RAD=T757% s Extremely hard.

390 REC=100% — & Very hard.

Ll

Fracfure zone dipping 45°.

.

ROD=14% i
REC=100% %
ROD=0% s
REC=507, RS

RQD=15%
380 Rrceo s
ROD=87% S
REC=90% MR

Fracture zone dipping 45°.

RQD=07% 5%

370 5
REC=837% | &5

With soft clay matrix.

RQD=0% Fracture zone dipping 51

REC=77% B
ROD=15% 2
360 REC=70% 1K
ROD=0% 2

Fracture zone dipping 45”:

REC=957% — B

ROD=157% = Fracture zone dipping 60°.

a3l Fracfure zone dipping 60°.
REC=8S7 o K Fracture zone dipping 607.

350 —Tcs
Sggz%f [R5 Fracture zone dipping 43°.

RQD=07% — K

REC=967% [R5

RQD=0% Some verfical fractures.

340 REC=100% | RS

RQD=07%

T Fracfure zone dipping 45°.
B

REC=877% Moderately fracfured.

%
—- LS
RQD=8% \ Fracfure zone dipping 45°.

REC=100% —
330 RQD=07% ,

\ Fracture zone dipping 90°.

L

REC=100% Moderately hard.

RQD=07%

04-10-09
320 Terminated at EL. 324.3’
ER; = 87%
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

POST MILES _ [SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

CERTIFIED ENGINEERING @EoLOGIST DATE

PLANS APPROVAL DATE

2) California ring, standard penetration test, and HQ&PQ core samplers

were used to obtain soil and rock somples. The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

MICHAEL A,
SAL | SBURY

._CEG 2462

CE ED
ENGINEER (NG
GEOLOGIST

falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B10
1861458.74 55
630 E: 6506754.81 B Very thinly interbedded lenses of weakly cemented silty fine sandstone. 0
EL. 626.8 4 e Joint [CL, not healed), dipping 31°.
. REC=100% SEDIMENTARY ROCK: SANDSTONE, moderately bedded, light gray, hard, slightly fractured
Poorly graded GRAVEL (GP}; medium dense fo dense; brown; dry; mostly coarse, angular RQD=027 sTlty. ’ J ) Hent gras, P STy ’
620 [5 [1.4 to subangular GRAVEL, max. 2 in. dia.; weak cemenmﬂom (Aggregcﬁe Base = 6'). REC=100Y Very fo extremely hard. 540
SANDY SILT (ML); med\um stiff; brown; dry fo moist; some fine SAND; mostly nmonplastic ROD=07 . Wet.
fo low p\asﬂcﬁy fines; weak cemenmﬂom, / —r £ a Tely bedded, a e b o g B T
(push 12.5]| 00 SILTY CLAY [CL_ML]; medium STIff; yellowish brown; dry To moisT; nonplastic fines; / RECo3 giEﬁ!EmNeﬂ‘;Wmi%CKsﬁgﬂfjoﬁmﬁgrggcl dipping 170, | Ccrate prown 1o usky brown, very fo
weak cementation. =207 - -
- . : . . : ONE d + bedded b d T d T
610 (714 SILTY CLAY wiTh SAND (CL-WLJ; 80T To medium STITT; yellowish brown; molst; few REC=100% Proctorba gl i TS b, Moferorely beaded, TIght brown, moderotely hard, stigntly 530
fine SAND; mostly medium to low plasticity fines; weak cementation. ROD=70% Moderate Ewovm modercaﬁe\y séﬁ :
- = = = = 3 °
Lpush [2.5 SANDY SILT (MLJ; medium sfiff; yellowish brown; dry fo moist; few fine SAND; mostly REC=100% SEDIMENTARY ROCK: SILTSTONE, moderately bedded, moderdafe brown, moderately soff,
nonplastic fines; weak cementation. . _ . RQD=100% slightly fractured, sandy, fine sand.
600 T2 M)PDPA Fat CLAY with SAND (CHJ; soft fo medium stiff; yellowish brown; moist; mostly REC=100% Light gray. 520
T LA T CRATED [CLWL]; medium sT17F; vellowish brown motfied with dark ROD=1007 oderate brown.
! Wi i i i i :
ush 25; \ gray; moist; about 257 few fme subangular GaRAVEL max. 1 in. dia.; about 10% medium ;EEDQIM*EFIyTA{RrYGCR*OUCKKédCLSAGYdeTyONEﬁmﬂejogzggfe\y bedded, moderafe brown, moderately soff,
SAND; mosﬂy medium to low p\asﬂcﬁy fines; weak cememmﬂom ’ . .
590 T91T.4 CLAYEY SAND with CRAVEL (SC); medium STITT; yellowish brown moTfled with dark ?Egﬂi%@mﬁgﬁmgSMSTONE Fhinly bedded, Tight brown, moderafely soff, slightly 510
gray; moist; about 20% few fine, subangular GRAVEL, max. 1 in. dia.; about 45% -
USRT7 5 mosf’\y fine SAND: some fines; weoK cementation. 7 gééé?TOfN{Eﬂemsoadnedmfe\y bedded, moderate brown, moderately soft, slightly fractured,
SILTY CLAY (CL*ML); soft fo med'\um stiff; olive gray; moist; mosTly medium to 2 « «
low plasticity fines; weak cementation; wood fragments. SEDIMENTARY ROCK: SANDSTONE, thinly bedded, light gray, very hard, slightly fractured,
580 1311.4 dipping 47°, fine sand, some medium sand.
GWs EL 578.3" | SILTY CLAY with SAND {CLALJ; medium SFIff; yellowish brown; dry fo moists few : SEDLNENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, hard, sITgnily fractured,
07-01-09 fine SAND; mostly nonp\osﬂc to low p\Gaﬂch fines; weak cemenmﬂon Abouf 15% fine
push bedding joint (clay), d\ppmg 42°
- T CRAVEL, mox. Jain. dio. : . : ‘ SEDIMENTARY ROCK® SANDSIONE, moderately bedded, moderate brown, moderately hard
SANDY SILTY CLAY (CL/ML); medium sTiff; yellowish brown moftled with dark gray; Slightly fractured, medium SGmd moderotely réded 5 s
570 10[1.4V/ moist; litTle medium SAND; medium to low plasticity fines; weak cementation; S'\\%y Fine sond. ’ ’ 9 :
wood fragments.
SILTY CLAY wiTh SAND (CLAIL): medium STTFF To STIFTs Brownish yallon: moTets SEDIMENTARY ROCK: SILTSTONE, moderafely bedded, moderate brown 1o T1ght brown,
push 2.5 . ’ . . ? moderately hard, slightly fmcmred sandy, fme sand.
few fine SAND; mostly medium to low plasticity fines; weak cementation, SEOIVENTARY ROCK SANDSTONE, 3 * ly bedded, 3 e 3 Tely Tard, o
560 Ségilggﬁ 4" Lean CLAY (CLJ; hard; yellowish brown; dry to moisT; few fine SAND; mosTly medium fo slightly fractured, dipping ngo {e‘rmqe eecymde ed, moderate brown, moderately nar =
004 L\ nard s ¢ : n =
REC=100% - Oy pLosTICITy Tines; weok cementation; > 4.0 157 SEDIVENTARY ROCK: dSILTSTONE moderately bedded, moderate brown, moderately hard, N
ROD=1007 Lean CLAY with SAND (CLJ); very sTiff; yellowish brown; dry; few fine SAND; mostly SLIghty Traciure '
RECZWOD{“ @ nonplastic to law p\Gsﬂch fines: WGGK cementation; 3.5 9TSF fragments of strongly S‘EDIMENTA{RKYGCR*OUCKKedSAdN‘DST‘(H)NEWmodemfe\y bedded, moderate brown, moderafely hard, @
550 Reeoi007 cemented ol ive gray silty fine sandstone. SEDERTARY R0CK: SILTDSDTONQE derately bedded, moderate b derately hard g
RQD:SOVW SANDY SILT (MLJ; hard; yellowish brown; dry; some fine SAND; mostly nonplastic fines; <lightly fractured moderdarely bedded, moderdre brown, moderately nhdrd, 7
o wedk_cementation; 2 4 TSt - SEDTUENTARY ROCK: CLAVSTONE, moderaTely bedded, moderate brown, moderaTely hord Y
SEDIMENTARY ROCK, SILTSTONE (MUDSTONE], moderately bedded, moderate yellawish brown and slightly frac+uréd ’ y ’ s Y ’ =
540 b Aot g weathered, moderately hard, slightly fractured, sandy, fine sand. z%%wagA{RKYGCR*OUCKKSGSILTSTONE, moderately bedded, moderate brown, moderately hard,
. . . . o .
Dord ooty peaded, pale yetiowten brown, €ipping 7 SEDIVENTARY ROCK: SANDSTONE, Very THTnIy Bedded, TGNt Gray, very 1o extremely hord,
Laminated, ol ive gray, dipping 18°, - o <EBTUENTARY ROCK: CLATSTONE Thinly fo moderately bedded, moderate brown, moderately
Moderately bedded, dark gray, incipient fracture (not healed), dipping 90°. nard, sligntly fractured. ’ ’ ’ "
Moderate brown. o . SEDIMENTARY ROCK: SILTSTONE, Thinly To moderately bedded, moderate brown, moderdiely E
Joint (CL, not healed), dipping 250“ hard, slightly fractured, with fine sand. @
Joint (CL, not healed), dipping 24°. ~
Joint (CL, not healed), dipping 32° o
Joint (CL, not healed), dipping 29° bedding dipping 19. o
Joint (CL, not healed), dipping 35° S
Joint (CL, not healed), dipping 31° [
See Sheet 2 =
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NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

Units are in U.S. survey feet.

R-09-Z3B10

See Sheet 1
FOR CONTINUATION

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

=\

REC=93% slightly fractured.

CERTIFIED ENGINEERING @EoLOGIST DATE
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The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,
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BENCHMARK: 7 LA 710 N/A
NOTES:

URY

SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, moderately hard, very

ROD=907 ||

REC=100% SEDIMENTARY ROCK: SANDSTONE, fthinly to moderately bedded, light gray, moderately hard,
RQD=100% slightly fractured, silty with some clay, fine sand,.
REC=1007% SEDIMENTARY ROCK: CLAYSTONE thinly fto moderately bedded moder(ﬁe brown, very hard,

slightly fractured, bedding jOH’W (CL, not healed), d\ppmg 28°

REC=100% slightly fractured, dipping 2

SEDIMENTARY ROCK: SANDSTONE, very thinly bedded,

ITight gray, moderately hard, very

RQD=1007%

RQD=1007%
REC=100%
RQD=100%
REC=113%

slightly fractured, sandy, fine sand.
Light gray, dipping 18°, with fine sand.

SEDIMENTARY ROCK: SILTSTONE thinly +o moderately bedded, modercﬁe brown, very hard,

SEDIMENTARY ROCK: CLAYSTONE ﬂmmy bedded, moderate brown, hard, slighfly fractured.

REC=100%
RQD=1007% L
REC=75%

SEDIMENTARY ROCK: SANDSTONE,
fractured, fine sand.

———

= Y o
RAD=937% = SEDIMENTARY ROCK: SANDSTONE, moderdate brown.

Dipping 17

REC=947

ROD=397 SEDIMENTARY ROCK: CLAYSTONE,

dipping 18°, fine sand.

laminated, dark gray, moderately hard, slightly fractured,

RQD=75%
REC=100%

Laminated, tnjeddmg joint dipping 42°.

laminated fto very thinly bedded,

light gray, hard, slightly

RQD=100% L]

REC=167%

RQD=587%
REC=100%

hard, slightly fractured, wdh some fine sand.

SEDIMENTARY ROCK: SILTSTONE, thinly to moderately bedded, moderate brown, moderately

sandy, fine sand.

REC=97% ) ne d. . R
Bedding joint dipping 29°.

RQD=977 L

REC=927 Very hard, bedding joint dipping 29°,

SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, slightly fracfured,

RQD=927 —

%\

SEDIMENTARY ROCK: SANDSTONE,

SEDIMENTARY ROCK: CLAYSTONE, thinly fo moderately bedded,

RQD=757% fractured, fine sand.

REC=100%

RQD=07 SEDIMENTARY ROCK: SANDSTONE Thinly to moderately bedded, moderate brown, hard, slightly
RECZSé% fractured, sandy, fine sand.
( i light gray, soft, slightly

gray, hard, slightly fractured, fine sand.
Dipping 27°.

REC=1007% —
RQD=1007%
REC=1007%

RQD=100% :
slightly fractured.

Dark gray, dipping 25°.
Moderate brown.

Bedding joint (CL, not healed), dipping 17°.

SEDIMENTARY ROCK: SILTSTONE, thinly to moderately bedded, moderate brown, hard,

Thinly to moderately bedded, moderate brown, hard, slightly fractured.

Dipping 26°.

laminated To very Thinly bedded, moderate brown to light

RQD=947% ’7 SEDIMENTARY ROCK: CLAYSTONE,

REC=1087%

laminated to very fhm\y bedded, moderate brown, hard,
slightly froctured, shear (CL not healed), dipping 32° ,s\\ghﬂy plastic.

ROD=100% SEDIMENTARY ROCK: SANDSTONE,

slightly fractured.

\dmmdfed to very thinly bedded, moderate brown, hard,

SEDIMENTARY ROCK: CLAYSTONE,

SEDIMENTARY ROCK: SANDSTONE, laminated,
fine sand.

ITght gray, hard, slighfly fractured, silty,

slightly fractured.

laminated to very thinly bedded, moderate brown, hard,

SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderate brown, hard, slightly fracfured.

fractured, fine sand.

SEDIMENTARY ROCK: SANDSTONE, fthinly bedded, olive gray, moderately hard fo hard, slightly

SEDIMENTARY ROCK: SANDSTONE, very fhinly bedded
dipping 38°, silty, fine scmd

ITght qray, hard, slightly fractured,

sandy, fine sand.

SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, slightly fractured,

slightly fractured.

SEDIMENTARY ROCK: SILTSTONE, thinly to moderately bedded, moderate brown, hard,

SEDIMENTARY ROCK: SANDSTONE, fhm\y bedded,

light gray, moderately hard to hard,
slightly fractured, dipping 52° , silty, fine sand, poorly graded.

SEDIMENTARY ROCK: CLAYSTONE thinly bedded, moderate brown, mederately hard,

///A

e

490

480

470

460

450

SEDIMENTARY ROCK: SANDSTONE, laminated, light gray, hard, slightly fractured, dipping 267, liantly f + g w
silty, fine sand. s 1gntiy fractured. : : =
| SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, siightly fractured. Thinly bedded, moderate brown, hard, slightly fractured, sandy, fine sand, poorly graded. &
SEDIVENTARY ROCK: SANDSTONE, Taminated, 1ignt gray, hard, sligntly fractured, Hard to very hard, bedding joint dipping 36 . : : o
dipping 25°, silty, fine sand. SEDIMENTARY ROCK: SANDSTONE laminated, light gray to alive gray, hard, slightly
? ? - - fractured, dipping 52° fme sand. o
\SEDIMENTARY ROCK: SILTSTONE, fthinly bedded, moderate brown, hard, slightly fractured, . =
SEDIVENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, hard, sIignfly fractured, SEDIVENTARY ROCK: CLAYSTONE, Fhinly bedded, moderate brown, moderately soft fo 5
bedding joint dipping 24° moderately hard, slightly fractured. 7
SEDIMENTARY ROCK: SANDSTONE Thinly bedded, TTght gray, hard, sIightly fractured SEDIMENTARY ROCK SILTSTONE, Taminated, moderate brown, moderately soft to moderately W
SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, nard, sl gnfly fractured. QEE?MESN‘T‘EQJ‘%OE[GCJLUAQ@SGTOE‘EDEQ?H‘36 b’efjjggy’mg‘d”eemsfe”dbmw e =
SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, light gray, moderately hard, slightly slightly froctured. J ’ Y ’
fractured, silty, fine sand, SEDIMENTARY ROCK: SILTSTONE, ¥hini
y bedded, light gray moftled with moderafe brown,
%EgmﬁﬁeéfYbeRgg\KnngLg\YnsjodN\EppTnhg‘mwb?/ bedded, moderate brown, moderately hard, slightly hard o very hard, slightly to very slightly fractured, sandy, fine sand.
: Moderate brown,
SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, moderately hard, very s [ o
ahtly fractured [ncipient fracture dipping 90°.
BM;%MQYQZGC ured. SEDIMENTARY ROCK: SANDSTONE, \amm(med Tght gray, m?derdfe\y nard, slightly fo very b
d slightly fractured, bedding joint (gypsum, not healed), dipping 12°. o
SEDIMENTARY ROCK dCLAhYSTON(E )*h‘d”‘y bedded, moderate brown, moderately hard, very SEDIMENTARY ROCK: SILTSTONE, laminated, moderate brown, hard, signfly fo very ”
slightly frociured, shear lpping 18" slightly froctured. u
]
=
9
See Sheet 3 =
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK: 7 LA 710 N/A
NOTES:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

CERTIFIED ENGINEERING @EoLOGIST DATE

MICHAEL A,
SAL | SBURY

._CEG 2462

PLANS APPROVAL DATE

CE ED
ENGINEER (NG
GEOLOGIST

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples. The State of Cqlifornig or its officers or agents
shall riot be responsible for the accuracy or

completeness of electronic copies of this plan sheet,

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

1991.35 epoch.

Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.
Units are in U.S. survey feet.

by 0.67.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil,

multiply

5) All bedding and other structural angles are measured from horizontal.

R-09-Z3B10

See Sheet 2
FOR CONTINUATION

6) Plan view shown on Boring Location Plan sheet 2 of 2.

REC=108%
RQD=100%
REC=100% . X .
450 ROD=1007% SEDIMENTARY ROCK: SANDSTONE, \gm\n@fedg light gray, moderately hard, slightly to very 440
REC=183% N\ slightly fractured, dipping 10" . i SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, very hard, slightly to
RAD=0% . SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, slightly fo very very slightly fractured, with some fine sand.
REC=TT17% slightly fractured, sandy, fine sand, poorly graoded. ] i = RoR-eer, SEDINENTARY ROCK: SILTSTONE, Thinly bedded, moderdafe brown, very hard, slignfly To
RQD=1007% SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, light gray, hard, slightly fo very slightly F ok very slightly fractured.
440 RELZTTTY ] froctured, dipping 12°, silty, fine sond. a | kORI, SEDINENTARY ROCK: SANDSTONE, Thinly bedded, olfve gray, very hard, sITgnfly 1o very 430
1 SEDIMENTARDY ROCK: SILTSTONE, thinly bedded3 moderate brown, hard fo very hard, slightly f RQD:BSVV = slightly fractured,
ey to very slightly fractured, sandy, fine sand. i REC-133 T SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, very hard, intensely
TOI% SEDIMENTARDY ROCK: CLAYSTONE, thinly bedded, moderate brown, moderately hard, slightly RQD=53% B fractured, sandy, fine sand, poor\y graded. =
430 to very slightly fractured., i REC=100% \ Joint (CL, not healed), dipping 1 [ 420
SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, slightly fto very RQD=1007 Joint (CL, not healed), dipping 45
slightly fractured. i . Joint (CL, not healed), dipping 45°
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, moderately hard, slightly Joint [CL, not hemed), dipping 420
to very slightly fractured. : —
420 SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, sITghfly fo very Ty SOE Kl LATSTONE, Thinly bedded, moderate brown, moderately hord, 410
slightly fractured. S -
SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, slightly fo ESHEEQHAES‘TYART:YKSS&Krez{USTONE’ fhinly bedded, moderafe brown, moderately hord,
very slightly fractured. : -
410 SEDINENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard To very hard, sITgnily T O g AT TONE, hinty bedded, moderate brown, moderately hard,
to very slightly fractured.
SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderafe brown, moderofely hord, sTTghTly ﬁEEéME‘NnT@RﬂYseFECﬁrgéfﬁfggN%‘p*ph“m”;y2$§d‘;e‘?wmOﬁiree*semzmwn fo dark gray, moderately
to very slightly fractured. 7 > -
SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, sTightly To very oy e B0y SILTSTONE, fhinly bedded, moderate brown, hard, infensely fractured,
400 slightly fractured. 2 N -
SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderafe brown, moderately hard, sTgnly T e g N TONE, Thinty bedded, moderate brown, mederately hard,
to very slightly fractured. S g
SEDIMENTARY ROCK: SILTSTONE, ThTATy bedded, moderate brown, hard, STTghTly To very T A O g FTPTONE, Tninty bedded, moderate brown, moderarely hard,
slightly fractured. T - T
390 SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, sTgnily T A O g AT TONE, Thinty bedded, moderate brown, moderately hard,
to very slightly fractured. S < B e b T
SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, sTIgnily To very T g >TONE, Thinly bedded, moderate brown, moderately hard,
slightly fractured, gmdaﬂono\ contact. : : - 5 e b F w
380 SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, sITghTly Tononly frooruraq, | STONE, Thinly bedded, moderate brown, moderately hord, =
to very slightly fractured. : - Tnated J e b J el d ®
SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, moderately hard, slightly Tonoely froorureq. S TONE, lamineted, moderate brown, moderotely hard, o
to very slightly fractured. Dipping 50°. 5
370 SEDIMENTARY ROCK: SANDSTONE, fthinly bedded, dark gray, very to extremely hard, slightly SEDIMENTARY ROCK: CLAYSTONE, laminated, moderate brown, moderately hard, e
to very slightly fractured, incipient fracture (gypsum), silty, fine sand. infensely fractured 9
SEDIMENTARY ROCK: CLAYSTONE Thinly bedded, moderate brown, moderately hard, slightly SEDINENTARY ROCK: SIHLTSTONE [amirated, moderate brown, moderately hard o
to very slightly fractured, With some fine sand. imtensely fmcmged ’ ’ ’ ’ =
SEDIMENTARY ROCK: SILTSTONE thinly bedded, moderate brown, very hGrd slightly To very SEDINENTARY ROCK: C[AYSTONE laminated, moderate brown, moderately hard =
slightly fractured, mcwp\em fracture (CL, not healed), d\ppmg 28° nfensely fmcfu;ed ’ ’ ’ ’
Incipient fracture (CL, not healed), dipping 36°. SEDINENTARY ROCK: SILTSTONE, Taminated, moderate brown, moderately hard
Incipient fracture (CL, not heo{ed), dipping 39°. ] infensely fractured. ’ ’ ’ ’
EEE;MESNHTQAEI‘YRO{%KG:C%Q?ONE fThinly bedded, moderate brown, very hard, slightly fo %EDIMENT%RY ROCK: SANDSTONE, Taminafed, olfve gray, moderafely nord, Tnfensely
racrture Sl 5 Ine san
SEDIMENTARY ROCK: SILTSTONE ‘H’\\ﬂ‘y Dedded moderate brOWﬂ very hGrd S\\ghﬂy to SEDIMENTARY ROgK CLAYSTONE laminafted., moderate brown moderately hard =
very slightly fractured, SGndy fine sand, poor\y graded. infensely fractured. ’ ’ ’ =
o
i
=
=
9
See Sheet 4 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z3B10
See Sheet 3

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

POST MILES  |SHEET] TOTAL
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
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The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
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FOR CONTINUATION
REC=100%
= YA 1 . . . a H
420 28%488? SEDIMENTARY ROCK: SANDSTONE, laminated, olive gray to Iight gray, moderately hard, SEDIMENTARY ROCK: SILTSTONE, thinly bedded, modergte brown. hard, moderately fractured. 80
RQD:WODVD intensely fractured, silty, fine sand. REC=90% | SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, hard, moderately fractured,
REC:92°/Q Shear (CL, not healed], dipping 907, moderately plastic, multiple planes that merge RQD=877 SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, moderately fracfured.
e | Linto_vertical from bedding orientation. J REC=97% SEDIMENTARY ROCK: SANDSTONE, thinly bedded, Iight gray, moderately hard, moderately
REC;WO[)oV Dipping 507, ROD=877 | _ fractured, dipping 20°, medium sand, moderately graded.,
410 ROD=100% Light brown, moderafely fractured, incipient fracture dipping 65°. REC*WO;V T SEDIMENTARY ROCK: CLAYSTONE, fhinly bedded, moderafe brown, moderately hard, moderafely 70
1007 Lignt gray, incipient fracfure (ML, not healed), dipping 45°. DEL=1U M/ _ froctured, dipping 20°.
A - : -
SEBJ%B; Incipient fgmcmre ML, not heg\edia dipping 403, RQD=07 X SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderatfe brown, moderately hard, moderately
_gzy © fractured, sandy, fine sand, poorly graded.
REC=93% I Incipient fracture (ML, not healed], dipping 407, ; » ; )
400 RQD=937% w Incipient fracfure (ML, nof nealed), dipping 10 To 307, mulfiple planes af different ?EgchENrTeAdRY ROCK: CLAYSTONE, thinly bedded, moderafe brown, moderately hard, mederately 360
REC=100% trike -
ROD=100% m Incipient fracfure (ML, not healed), dipping 45”. SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderate brown, moderafely hard, moderatfely
REC=100% Incipient fracture (ML, noT healed), dipping 5 fo 157, mulTiple planes with similar fractured, sandy, fine sand, poorly graded.
RAD=100% sv\“ies, ppine per SEDIMENTARY ROCK: CLAYSTONE, fthinly bedded, moderate brown, moderately hard, moderately
REC=86% — Incipient fracfure (ML, not healed], dipping 10°. fractured.
390 RQD=677 & Inc'\g'\enf fracture (ML, not healed), d"ggmg 10°. / ?Eggﬁiﬁgémsg%ym fS‘IlmLeTSSTGOmNdE, thinly bedded, moderafe brown, moderately hard, moderately
REC=108% Incipient fracfure (ML, nof healed], dipping 207, : . :
RQD=837% \Inc'\g'\enf fracture EML not hea\edi d"ggmg T5° / SEDIMENTAF’W ROCK: SANDSTONE, thinly bedded, light gray fo dark gray, extremely hard,
REC=100% \ Tnciplent fracture (MLB not heo\ed)g TTppTng 75o J moderately fractured, incipient fracture dipping 45°, fine sand.
380 ROD=68% TncTplent fracture (ML, not healed), dipping 60°- S\ESQ\AHESTZAWRQY RW?%uSSOI%;Sl?HNeE,SEZBMy bedded, moderate brown, hard, moderately fracfured,
- - o , .
Joint dipping 45 . SEDIVENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, moderately
Shear dipping 750, fractured, dipping 30°.
shear dipping 25°. | SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, moderately fractured. |
shear dipping 50°. . . SEDIMENTARY ROCK: CLAYSTONE, fhinly bedded, moderate brown, moderately hard, moderately
Shear (CL, not healed], dipping 807. - fractured.
Moderate brown, shear (CL, not healed), dipping 407. SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, moderafely hard, moderately
Shear (CL, not healed], dipping 45°. fractured.
Shear (CL, not healed], dipping 30 to 457, J SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, moderately hard, moderately
Light gray, extremely weak, fractured.
Fine sand, some medium sand. J ?EDIMENT@RY ROCK: SILTSTONE, thinly bedded, maderate brown, moderately hard, moderately
Incipient fracture dipping 907, racrured.
Joma ML, not heo\ed}pgpd'\gp‘mg 459, ?EDI%ENTAGRY ROCK: CLAYSTONE, thinly bedded, moderate brown, moderately hard, moderately u
Laminated, dipping 50°. racrured. . =
Thfmy bedgdedg Joint {CL,.MOT healed), dipping 50°. ?Eglc'ﬁEuNrTeAciRY ROCK: SILTSTONE, fhinly bedded, moderate brown, moderately hard, moderately i
Joint (CL, not healed), dipping 407. SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, moderately .
Incipient fracture dipping f0”. fractured, dipping 35°. i
SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, moderately hard, moderately SEDIMENTARY ROCK: SANDSTONE, thinly bedded, 1ight brown, moderately hard, moderately 5
fractured, dipping 307, with some fine sand, poorly graded. Tractured, silty, fine sand. ’ ’ ’ =
%Egéﬂiﬁ;@w ROCK: CLAYSTONE, thinly bedded, moderafe brown, moderately hard, moderately SEDINENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, moderately w
i . fractured. -
%EDWENTQRY ROCK: SILTSTONE, thinly bedded, moderate brown, moderafely hard, moderately SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, moderafe brown, moderately hard, moderately -
ractured. . :
. . . fractured, with fine sand.
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, light olive gray, moderately hard, moderately ? . .
fractured, incipient fracture dipping 45°. . %EgchENrTeéRY ROCK: CLAYSTONE, fthinly bedded, moderate brown, moderately hard, moderately
SEDIVENTARY _ROCK: ILTSTONE, Thinly bedded, |ignt olive gray, moderately hard, moderately SEDINENTARY ROCK: SILTSTONE, ¥hinly bedded, moderate brown, moderately hord, moderately
ractured, sandy, fine sand. ; ) ) ) ’
. . . fractured, sandy, fine sand.
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, light brown, soft, moderatfely fractured. 2 L = w
\ SEDIMENTARY ROCK: SANDSTONE, thinly bedded, 11ght gray, moderately hard, moderately | SEDIVENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, moderately =
fractured, dipping 307, Silfy, Tine sand. 5Soona 10 @
SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, hard, moderately fractured, IHE[\?D\'SW fractore dipping o0 0
sandy, fine sand. n - a
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, hard, moderately fractured. %Egﬂiﬁ;@mgé}% fS‘ImLeTSSTgmNg, thinly bedded, moderate brown, moderately hard, moderately i
3 3 ° o
See Sheet 5 &
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29°

MF  36F:

east of the west end of the bridge,

A 3" Brass disk stamped "Metropolitan Water District of Southern California
MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and

1" north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

R-09-Z23B10
See Sheet 4

Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

of the Final Geotechnical Summary Report

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply

by 0.67.

5) All bedding and other structural angles are measured from horizontal,

6) Plan view shown on Boring Location Plan sheet 2 of 2.

POST MILES  |SHEET] TOTAL
DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
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FOR CONTINUATION
REL=1007 - o REC=100%
RAD=r2% shear (ML, not healed], dipping 15°. —_[rap=00% SEBIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, very hard, moderately —_—
360 RECEIO0R Patches of pefroleum?. ,  |Rec=1007 fractured, bedding joint dipping 50°. 330
SEB:§8%7 %EDIMENTQREROCK: %@JSTONE thinly bedded, moderate brown, moderately hard, moderately ROD=T007, SEDIMENTARY RQCK: SANDSTONE, thinly bedded, moderate brown, very hard, moderafely
=100% ractured, dipping . . ] T fractured, fault dipping 207,
ReeoT o0y SEDIMENTARY RUCKZ SANDSTONE, fhinly bedded, Tight groy, moderctely nard, moderately REC=100% SEOTENTARY ROCKE SILTSTONE, ThiATy bedded, modsrate brown, very hord, moderaTely
=100% _ FOSENTAR ; RQD=80% fractured ' ’ ’ ’
350 RQD=0% SEDIMENTARY ROCK: SILTSTONE, fthinly bedded, moderate brown, moderately hard, moderately REC=100% : . 320
REC=75% ﬁ froctured, dipping 60°, clasts of light brown fo dark gray silfy fine sandsfone and RAD=100% 6 ?EgéM*EUNFTe/éRY{ES‘Cf=d,‘5§g,‘Dm5gTO4N5EO; Thinly bedded, moderate brown, very hard, moderafely
R0, Borohes of perroleoma. HEL=0/4 SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, very hard, moderately
ROD=877% SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, Iight gray, moderately hard, moderately {5y fractured. _
340 REC=100% SENT fractured, medium e[,and with some ﬁne) sand. . EEB:Q}EM NG ?Eglc'ﬁEuNrTeAdRYdfpopC\'Knnq SAASIODSTONE, thinly bedded, moderate brown, very hard, moderafely 310
ROD=797% [ncipient fracture (gypsum, not healed), dipping 40 . . £C=110% s ( . .
REC=111% MU Incipient fracture [qypsum: not hea\ed): dipping 50°, silty, fine sand, SQD:gJA. Dk SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, very hard, moderately
ROD=83% %EDIMENT@RY ROCK: CLAYSTONE, fhinly bedded, moderate brown, moderately hard, moderafely REC=100% EESICJEUNKTGERY ROCK: SANDSTONE . ThTATy bedded, TTonT gray, very Rard. moderately Fractired
REC=100% ractured. = : AR SIS s C s s s .
330 RQD=907% SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, 11ght ol lve, moderafely hard, moderately EE%Z%OZ Joint dipping 30°, fine sand, some medium. 300
fractured, sandy, fine sand, with lenses of moderate brown claystone. W Dipping 70, L. o
SEDIMENTARY ROCK: CLAYSTONE, Thinly bedded, moderate brown, moderately hard, moderately REC=100% NN ISQ&Gp:@(ﬂM*L,fCE;DES\e(aaa %@D\Qggﬁeod), dioping 15°
fractured, dipping 40°. —sro L© ML, s SR :
SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderafe brown, moderately hard, moderately RAD=95% EN0E Extremely hard, incipient fracture dipping 70°. 290
fractured, sandy, fine sand. REC=957% Bedding jaint dipping 45°.
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, moderately hard, moderafely RQD=1007% 3 yodefﬁfewrwdu‘ e, it  frociured
fractured. REC=100% ery to extremely hard, intensely fractured.
E‘EDI“MENMROY ROCK: SILTSTONE, ¥hinty bedded, moderate brown, nard, moderately fractured, % B 1 ISHE%‘IDM‘EGNHT*ARTTYKGRCO}UKK“GCS‘ADYDS‘THOQNE6Oi;\'\%m\‘y*b‘esddveedwm%ed%ibfe brown, very to exfremely hard
| n 70" . REC=1207% = ° 3 3 3 3
La%amgfedq dipping 40°. ROD=07 — intensely fractured, dipping 20‘_’, ] ] 280
| SEDIMENTARY ROCK: CLAYSTONE, laminated, moderate brown, hard, moderately fractured. T SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, pale olive, very fto exfremely hard, intensely
SEDIMENTARY ROCK: SILTSTONE, fhinly bedded, ITght gray, hard, moderately fractured, sandy, fractured, sandy, fine sand, _ _
fine sand. SEDIMENTARY ROCK: CLAYSTONE, fthinly bedded, pale olive, very to extremely hard, intensely
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, hard, moderately fractured, fractured. _ . ] ]
dipping 25°. SEDIMENTARY ROCK: SILTSTONE, thinly bedded, pale olive, very to extremely hard, intensely
| SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard, maderately fracfured. | fractured. a .
SEDIMENTARY ROCK: SANDSTONE, fhinly bedded, ITght brown, hard, moderately fractured, %Egi@iﬁ;ﬁgfg&ﬁ; SﬁgDSTONEa thinly bedded, dark gray, very to extremely hard, infensely N
fine sand. ) > . =
ISHECD“IWEGNWT*ARmeRCo*cuKres%)SBTSNIEDTE‘ W\OOE dded, moderate b hard, moderatel ?WEE;&ESLARJV?&K;@?L;TSJSTNHE& Zggmy pedded, moderate brown, very To extremely hard, @
H 5 In edded, moderare rown, ver ard, moderare 2 — - - ~
fractured, bedding joint dipping 4%"“ y J SEDIMENTARY ROCK: SANODSTONE9 fthinly bedded, light brown, moderately hard, intensely 0
%EDIMENTQRY ROLK: CLAYSTONE, fhinly bedded, moderate brown, very hord, moderafely gESICJEu!gTeER’Yd‘RDODC‘E“g S3I(L]THSTONE thinly bedded, moderate brown, extremely weak, hard @
racrtured. T ° 3 3 3 3 3 —
SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, very hard, moderately infensely fractured. 9
fracfured, fine sand. , ] Shear (CL), dipping 40°. -
SEDIMENTARY ROCK: SANDSTONE, Thinly bedded, light gray, very hard, moderately fractured, gpeﬂf EEB gippmg 380 Y
bedding joint dipping 30°. ear , dippin . ] ] ] 4 =
SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderafe brown, very hard, moderately ,SHEEGIﬁESTARgrsgqu;ezANg.SDTDQNH%, ngom\y bedded, Iight gray fo light olive, moderately hard,
fractured. | , dippi . ]
SEDIMENTARY ROCK: SILTSTONE, Thinly bedded, moderate brown, very hard, moderately ?EDI@ENTQRY ROCK: SILTSTONE, thinly bedded, moderate brown, hard fo very hard, infensely
fractured. ractured. . ] ] ]
Incipient fracture (ML), dippmgISOOn ] iEDéMEINT*ARY R‘OCK{: SAfNDSTé)N%Z mm\yzgéedded9 light gray to light olive, hard to very
SEDIMENTARY ROCK: SANDSTONE, thinly bedded, light brown, weak, very hard, maderately ard, intensely nmC ured, dipping . . "
fractured, SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, hard to very hard, intensely =
%EDIMENTQRY ROCK: SILTSTONE, fhinly bedded, moderate brown, very hard, moderately EESICJENKTGERY ROCK: CLAYSTONE, thinly bedded, moderate brown, hard fto very hard, intensely ¢
racrtured. . °, 3 3 3 3 ~
SEDIMENTARY ROCK: SANDSTONE, fhinly bedded, moderafe brown, very hard, moderately fractured, with fine sand. i i L
fractured, dipping 50°, fine sand. %EQMEUNJ@RY ROCK: SILTSTONE, thinly bedded, moderate brown, hard fto very hard, infensely i
¢ ed. -
| Light alive. | ;
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29°

MF  36F:

east of the west end of the bridge, 1’

A 3" Brass disk stamped "Metropolitan Water District of Southern California
MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
north of the north curb face. NGS PID EWQ453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,
P+ 0617 N1858044.3, E6491094.23.

Units are in U.S. survey feet.

R-09-Z23B10

See Sheet 5
FOR CONTINUATION
REC=120%
RQD=0% ==

REC=987 5
ROD=757 —

280

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used fo obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, light alive mottled with dark greenish gray,
hard to very hard, intensely fractured, dipping 12°, with fine sand.

REC=100% M

ROD=75% —
REC=1007% H w
ROD=507 .
REC=1007% B
ROD=837 H
REC=89Y ml
ROD=64%

270

260

SEDIMENTARY ROCK: SILTSTONE, thinly bedded, light olive moftled with dark greenish gray,

hard fo very hard, intensely fractured.
Light olive,

Moderately soft fo moderately hard, shear (CL), dipping 50°.

Hard.

Very hard.

Sandy, medium sand with some fine sand.
Light gray.

REC=100%
ROD=637.
REC=131% -

250

SEDIMENTARY ROCK: SANDSTONE, fthinly bedded, light gray, very weck, extremely hard,
intensely fractured, silty, medium sand with some coarse sand.

Moderately hard,

RQD=677% 03-11-09
Terminated

SEDIMENTARY ROCK: CLAYSTONE, thinly bedded, moderate brown, hard, intensely fractured,

dipping 15°, with fine sand.

ot EL. 251.8’
ERj= B7%
240

SEDIMENTARY ROCK: SANDSTONE, thinly bedded, grayish brown, very hard, intensely fractured,

bedding joint dipping 50°, with silt, fine sand.
Light gray, moderately hard.

SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown, moderately hard, infensely

fractured.
Incipient fracture dipping 50°.
Joint (CL, not healed), dipping 45°.

SEDIMENTARY ROCK: SANDSTONE, thinly bedded, Iight gray, exfremely hard, intensely

fractured, dipping 20°, fine sand.

SEDIMENTARY ROCK: SILTSTONE, thinly bedded, moderate brown fo Iight olive, extremely
hard, intensely fractured, dipping 40°, sandy, fine sand.
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

NOTES:
1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)

except as noted in Appendix A.1 of the Final Geotechnical Summary Report

SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply

by 0.67.
5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.
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R-09-Z3B11
N: 1858032.01
F: 6517296.60 R
EL. 533.1° 4 i
530 ASPHALT (6"). 420
B SILTY, CLAYEY SAQD ESC[’SL%;VTUG%‘U”“ dense; very dark brown; dry; few fine CRAVELS SILTY SAND (SM); dense; yellowish brown; moist; frace fine GRAVEL: mosTly medium 1o fine
9T.4F 7 medium fo fine SAND [A Ml. i i i SAND; |iftle fines; weak cementation,
7 CLAYEY SAND (SC); medium dense; olive brown; moist; medium to fine SAND. At EL. 409.1 ft, contains trace fine, subangular GRAVEL.
f ] ] i . _ AT EL. 407.1 T, observed no gravel.
520 TTOWEA) SILTY SAND (SMJ; medium dense; olive brown; moist; froce fine GRAVEL; mostly medium SANDY lean CLAY (CL); ST17f; yellowish brown; moisT; frace fine GRAVEL; some medium 1o 410
to fine SAND, fine SAND; mostly medium plasticity fines.
[Z61T. 41 , CLAYEY SAND (SCJ; dense t ry dense; dark I sh br ; st; fra f suba lar
L2elLAh At EL. 516.1 f+, observed 0.5 lens of (Poorly graded SAND) (SP); coarse SAND. GRAVEL: PAND {SC)3 dense fo very dense yeron o el ce Tine, sHbongy
510 bl . . Poorly graded SAND with SILT ond GRAVEL (SP-SMJ; dense; dark yellowish brown moftied 200
-,:_: At EL. 512.1 Tt, contains few fine, subangular GRAVEL. with yellowish brown and pale orange; moist; few coarse fo fine, subangular GRAVEL;
(334 At EL, 508.1 ft, with 0.5" fo 1" inferbeds of (SANDY SILT) (ML/SM); fine SAND. fine SAND; fev ;#Tecsohmms frace fine GRAVEL.
TH At EL. 384.6 ft, observed &" lens caobbles.
500 I Well-graded SAND with SILT [SW-SM): dense; dark yellowish brown mottled with yellowish 390
M brown and pale orange; moist; few fine GRAVEL; mostly medium to fine SAND.
1 At EL. 380.6 ft, becomes some coarse to fine GRAVEL.
RN At EL. 380.1 H: becomes trace GRAVEL; coarse SAND.
. . . . . AT EL. 379.1 fT, becomes about 10 to 15% coarse to fine GRAVEL.
490 Poorly graded SAND wifh SILT (SP-SM); medium dense; olive brown; moist; mostly medium At EL. 378.1 ft, becomes trace GRAVEL. 380
to fine SAND. : Poorly graded SAND with GRAVEL and COBBLES (SPJ; dense; dark yellowish brown; moisT;
[16]T. GWS EL 375.17 about 20% COBBLES; coarse SAND; COBBLES consist of.
i . i . . i 07-01-09 o Elastic SILT (MH]; very sTiff; brown and dark yellowish brown; moist; medium plasticity
480 SILTY SAND with GRAVEL [SM); medium dense; olive brown; moist; Iittle fine GRAVEL; REC=100% fines. 370
fine SAND. D EEEVA SEDIMENTARY ROCK, SILTSTONE (MUDSTONE), laminafed, dark yellowish brown, intensely
. . . . e weathered, moderately soft to moderately hard,intensely fractured, shear
5611, Well-graded SAND W\fh SILT and GRAVEL (SW*SM)g very dense; olive brown; moist; fine REC=100% <SH‘M moderately heay\ed), dipping 20 fo Z5Dn [TOPANGA F%RMA—HON]
GRAVEL; coarse to fine SAND; wedk cementation. ] ) RQD=407 At EL. 369.6 ft, becomes soft to moderately soft.
470 AT EL. 4731 f1, contains 1 lens of frace coarse GRAVEL; moderafe cementation. REC=100% At EL. 365.1 ft, becomes very intensely fractured, moderately healed. 360
At E,L" 472.1 f1, becomes dense; little coarse fo fine GRAVEL; mostly coarse to fine ROD=B0Y At EL. 367.1 ft, becomes slightly mottled with greenish gray, extremely weak,
(46114 SAND; few low plasticity fines. RE o100, moderately soff, sligntly fractured, shear, dipping 45°.
SANDY elastic SILT (MHJ; very sTiff; olive brown; moist; some fine SAND; medium plasticity, RAD=707 ﬁi & %g%? H’ gommms f\ge simdsffme \.ems*es, tured. diopi 0 +o 20° "
low dry strength, low foughness fines. . . , becomes moderately to slignfly fractured, dipping 9 0 . =
460 : : . . . At EL. 355.1 f1, contains 6" fracture zone 350 |-
SILTY SAND (SM]; dense; olive brown; moist; fine GRAVEL; mostly fine SAND; some low At EL. 352.1 ft contains 6" fracture zone. [ %
. . . , . -
[761T. ELGNSD?Ce"*GySﬁ‘C”eSSI’HWG(GMKH)C,evmeer”ym;ﬁ”g, STTve brown: moTST: some Fine SAND: medium pIasTIeTTy STLTSTONE (MUDSTONE) with fine sondsfone lenses, massive, moderate yellowish brown g
low dry strength, low fgou hness ﬁnges 7 7 7 ’ mottled with olive gray, moderately weathered, soft to moderately soft, slightly 2
450 Poor| mdengAﬁlD (SPT; r%ed'um dense; olTve brown; molsT; medium To fine SAND; few fractured, fault {moderately healed), dipping 40°. 340 |5
f\"nesy 9 ’ ! » Ol ’ 1T, ! ! ’ At EL. 349.6 ft, contains 4" fracture zone. S
2811 SANDY SILT (ML); very stiff; dark yellowish brown; moist; some fine SAND; mastly low fo W
medium plasticity fines. =
440
[3511.4
430 CLAYEY SAND (SC); very stiff fo hard; dark yellowish brown; moist; trace fine GRAVEL;
some fine SAND; medium plasticity, very high dry strength, high foughness fines. w
SILTY SAND with GRAVEL (SM); dense to very dense; dark yellowish brown motfled with very 3
pale prown and moderate yellowish brown; moist; some coarse to fine, subangular GRAVEL; @
- weak cementation; gravels are granodiorite, fine to medium grained, dark yellowish brown, i
420 intensely weathered, hard. a
v At EL. 422.7 ft, becomes about 107 COBBLES; about 20 to 307 GRAVEL. E
At EL. 417.1 ft, observed little coarse to fine GRAVEL; mostly coarse to fine SAND. 9
See Sheet 2 =
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch.
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

Units are in U.S. survey feet.

POST MILES _ [SHEET] TOTAL
DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS

7 LA 710 N/A

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated (April, 2010).
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2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.
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3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.

5) All bedding and other structural angles are measured from horizontal.

6) Plan view shown on Boring Location Plan sheet 2 of 2.

R-09-Z3B11
See Sheet 1
FOR CONTINUATION REC=100% SANDSTONE, fine-grained, massive, light gray, slightly weathered, hard, unfractured.
350 REC=110% RQDZWOOZA SILTSTONE (MUDSTONE), dark greenish gray, exfremely weak, intensely weathered, /[ 270
RAD=1007 SILTSTONE (MUDSTONEJ, Taminated, moderate yellowish brown, Iniensely weathered, exiremely REL=115%  — = moderately sofft.
o weak, moderately soff, modemfe\y fractured, (carbonate), dipping 40° RQD=807 SANDSTONE, fine-grained, 17ght gray, fresh, very hard.
REC=807 At EL. 348.2 ft, confains 5" fracture zone. REC=120% SILTSTONE (MUDSTONE), laminated, dark greenish gray, infensely weathered, exfremely wedk,
ROD=r07% At EL. 347.1 ft, becomes moderately soff to moderctely hard, incipient joint. RQD=757 moderately soft, very intersely fractured, shear (totally healed), with fine-groined
340 REC=100% At EL. 342.8 ft, contains 6" shear/Tault zone, dipping 55° REC=1387% sandstone laminations. . 260
ROD=95% AT EL. 342,71 H; becomes soft to moderately soﬁ s\\ghﬂy fractured, partially healed, RAD=100% At EL. 272.1 ft, contains 3" lens of fracture zone.
REC=100 d\ppmg 45° 01-21-00 At EL. 271.9 ft, becomes extremely weak, soft, slightly fractured, moderately healed,
ROD=857 AT EL. 339.1 f1, contains 4" lens hard. Terminoted of EL. 258.1° dipping 45 fo 0° )
330 . At EL. 336.7 ft, contains 4" lens hard. ER. = 87 . At EL. 26701 ft, becomes moderately soft, very intensely fractured, moderately healed, 250
REC=100% At EL. 334.1 T, becomes moderately hard, unfractured. i : dipping 45°.
ROD=100% At EL. 331.3 f1, confains 2" lens hard. At EL. 262.6 ft, becomes moder_cﬁe\y hard.
REC=100% At EL. 331.7 f+, becomes dark brown. At EL. 262.1 ft, becomes very infensely fractured, totally healed.
ROD=100% At EL. 327.1 4, becomes slightly fractured, dipping 50 to 45°
320 REC=100Y At EL. 323.6 ft, contains lenses of fine samdsfone 1-3" thick. Umf is extremely weck.
— At EL. 323.1 f1, abserved shear, dipping 45°
RQD=20% At EL. 322.3 f1, observed sheqr/fduﬁ zone, d\ppmg 50°
REC=100% At EL. 322.1 11, contains €" slightly wecﬁhered hard, fracture zone, not healed.
RQD=1007% At EL. 321.6 ft, becomes moderately soff, s\\ghﬂy fr@cfured d\ppmg 45°
310 REC=110% SANDSTONE, fine-grained, massive, dark reddish brown, intfensely weathered, modemfe\y
ROD=80% soft, unfractured.
REC=110Y SILTSTONE (MUDSTONE], lTaminated, dark reddish brown, intensely weathered, moderately soff,
—— slightly fractured.
RAD=507% At EL. 316.3 fT, becomes mfemse\y weathered, modemfe\y soft, moderately fo slightly
300 REC=110% fractured, mcwpwemf fracture, dipping 60 to 30° , with lenses of fine sandstone.
RQD=807% At EL. 314.3 ft, contains 2" 5\\ghﬂy weathered, hard, fracture zone, not healed. Unit is
REC=110% extremely weak.
ROD=607% SILTSTONE (MUDSTONE], laminated, dusky yellowish brown and dark greenish gray, infensely
290 REC=120% weathered, modemfe\y hard, very intensely to infensely fractured, (moderately healed),
RQD=907  “ dipping 40 to 80° , swells when excavated.
REC=110% = At EL. 307.1 ft, becomes totally healed, Unit is extremely weak,
RQD=807Z L= At EL. 304.1 ft, becomes fresh, hard, m#emse\y fractured, random fracture, totally
REC=100% = healed, dipping 30° =
280 ROD=60% At EL. 303.3 T, becomes intensely weathered, moderately hard, very intensely =
REC=100% fractured, mcwp\erﬁ joint. @
RQD=907% At EL. 302.1 T, becomes infensely fractured, parfially healed, with Iight gray i
sandstone \enses 1-2" thick, 1" spacing. -
At EL. 298.3 ft, contains 3" lens of fresh, very hard. o
270 At EL. 290.8 ft, contains 6" fracture zone, not healed, dipping 45 to 30° 5
At EL. 290.3 ﬁ becomes moderately soff, mfense\y fmcfured shear, modemfe\y 7
healed. Unit is exfreme\y weak. W
At EL. ?82.1 fT, becomes soft, unfractured. é
260 SANDSTONE, fine-grained, massive, medium gray, infensely weathered, very soff.
SILTSTONE (MUDSTONE), thickly to very thickly bedded, dark greemsh gray, intensely
weathered, ex#reme\y weak,moderately soft, umfr@c#ured, incipient joint.
At EL. 2781 1, conmtains 3’ lens of fine- grained sandstone.
250
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29°

MF 36F: A 3"

Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman

Avenue overcrossing of the Long Beach Freeway (I-710).

68" west of the center of the

south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’

east of the west end of the bridge, 1

Horizontal coordinates are CCS NAD-83, Zone 5,

"north of the north curb face. NGS PID EW9453.

1991.35 epoch.

Vertical control based on NAVD-88.
Pt 0153 N1845410.50, £6509860.21,
Pt 0617 N1858044.3, £E6491094.23.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California

dated (April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers

were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs

falling a distance of 30" was used to advance the drive samplers.

GEQTECHNICAL ENGINEER DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

MAHE SWARAN
RAVEENDRA

GE 2743
«p. 06730711

POST MILES  |SHEET] TOTAL

DIST| COUNTY ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
3/18/10

CH2M_HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

Units are in U.S. survey feet.
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
g g
6) Plan view shown on Boring Location Plan sheet 2 of 2.
g
R-09-Z3B12
? 1856063.15
F: 6513380.17
EL. 501.0’
500 ASPHALT, 6" thick, Ee(DWED At EL. 398,5 ft, becomes oxidized, strong brown. 400
Road base maferial, 6" Thick., i i . ] REC=100% = AT EL. 397.5 ft, becomes dark grayish brown and light olive gray, unfractured, low
SANDY Tean CLAY (CLJ); medium stiff to sfiff; dark yellowish brown fo olive brown; moisT; RQD=100% = plasticity fines with frace fine gravel,
490 &\%6, SANDEDfmfedt\)um plasticity fines [OLDER ALLUVIUM]. REC=100% = ) At EL. 394.5 ft, becomes fhickly bedded, with occasional olive brown, thin beds of coarse 390
edium sTiff; brown. RQD=100% = grained SGmds*ome unfractured.
GWS Elev 488.p’ LA SILTY SAND (SW); dense; TTohT yellowTsh brown; molsT; Trace Tine GRAVEL; medium To Fine R rc0r = At EL. 392.0 ft, observed bedding joint, dipping 30°, 2" thick coarse grained clayey
07/01/09 i SAND; low p\asﬂcﬁy fines. RQD:60; = sandstone bed wﬁh some well rounded gmve\ unit \s exfreme\y weak.,
(67124} SILT (ML); hard; Tight olive brown; moist; frace fine, rounded GRAVEL; nonplastic fines. o = At EL. 391.0 ft, observed bedding joinf, dipping 20%; 1" thick, fine to coarse grained,
! REC:WOOOA = clayey sandstone interbed, Hd\ppmg 20 to 30°
480 [6017.4 SILTY SAND (SMJ; dense; light olive brown; moisT; medium fo fine SAND; frace micad. Eg%ﬂgg; = ﬂ & %282 g gbserveGGW KWCK fwhﬂeb to co‘crske gmwged gmyey S‘ANDSTONE +bed . 380
L = A = ecomes dark grayish brown, lacks sand and gravel, no reaction fo
: Elastic SILT (MH); very stiff; dark brown; moist; low plasticity fines; frace micd. RQD=100% = diluted HCL. . : : :
[LGIl.4p)) ‘ (NiH); JoST s morsts P Ty Tiness ‘ REC=100% = @ At EL. 387.5 ft, observed 2" thick sandstone bed, brown, fine grained with
470 RQD=1007 E some gravel, 370
W"4,,,, SILT with SAND (ML); hard, dark brown; molst; 117Tle fine SAND; mosfly non plasfic fines; REC=91Y = At EL. 384.8 ft, becomes slightly weathered, very dark gray with scattered well rounded
8" thick SiIty Sand layer between EL. 461.0 ft and EL. 460.3 ff. RQD=91% HE GRAVEL, hignly plastic, unfractured.
[A2 7.4 ®M@ REC=84% = At EL. 380.5 fT, becomes fresh.
* @ RQD:SW’ = At EL. 375.5 H, observed to be extremely weak. o i
460 [3417.4 STLTY SAND [SW]; very dense; olive brown; moisT; mostly firme SAND; T1T71e Tow plasficity REC=94Y = é‘*o%éég‘“g5mfv*e"becom% moderately weathered, olive brown, fow plasticity, with few 360
I fines; micaceous. Eggfggﬁ E At EL. 370.0 ft, contains whife calcareous gravel. Unif is massive..
(7512.4 _:25 Light olive brown. e = SEDIMENTARY ROCK: SILTSTONE, fhickly bedded, pale olive moffled with whife, moderately
; ! = weathered, extremely weak, moderatfely soft, unfractured, mostly non plastic; moderate
450 REC=777% = reaction fo diluted HCL. [PUENTE FORMATION] 350
i RQD=777% = At EL. 362.6 ft, observed bedding joint, dipping 30°, roughly 2" thick calcareous bed
89/10 2.4 @@ REC=91% [ with strong reaction 1o HCL salution.
© L v v v v RQD=917% E SEDIMENTARY ROCK, SHALE with inferbedded SILTSTONE, DIATOMACEOUS SILTSTONE, and
440 0 %%g;;C#AGYCQ(CM%)’ very STITT; brown fo reddish brown; moist; low fo medium plasticity REC=1007 | = CALCAREOUS SILTSTONE, laminated to very thinly bedded, pale olive to olive gray, fresh, 340
(2411.4 A EL. 440.6 T1. 5" thick interbed of silt. RQD=100% = very slightly fmcfured calcareous inferbeds are whﬁe and hard. Bedding dipping 40°
- 44"‘ PoorTy graded SAND [SPJ; dense; brown; molst Fine GRAVEL. REC-T% = N g ggig%@dSJOOQQ**OG‘V\DGDK‘QQ 807, Tight
(G312, =02, = . . Lo o
SEDIMENTARY ROCK: MUDSTONE, massive, dark olive brown with white specs, intensely ML = éf Ek, 34\9°O fbf,dgecome‘s SOH\’ ugﬁ‘mcm‘red, bedding joint, dipping 457, <
430 RQD=0Y% =l reaks along bedding plane, slightly calcareous. 330 |2
(24T, weathered, soft, unfmcfured medium plasticity fines. [FERNANDO FORMATION/PUENTE RE C=1007 = At EL. 344.4 ft, becomes very slightly fractured. =
FOAWAETLIONAE% 0 T+, becomes yellowish brown. ROD=707 = AT EL. 343.0 T+, observed bedding joint, dipping 50° A
Gel2.4 At EL. 419.0 H becomes light olive brown and dark grayish brown, very sofft, % — ﬁi & %égg H ggigmg fg:m %mg 4318 Egm :gggmn o
420 trace fine gmve\ white carbonate stringers with weak reaction o difuted HCL. RQD=927% = At EL. 337.4 ft, observed bedding joint, d\ppmg 60° ’ 320 |=
REC=100% [3411. At EL. 417.0 ff, becomes dark grayish brown, sandy (fine grained). , =) At EL. 336.7 ff, observed joint, dipping 60°, tight, smooth. Decreasing shale, becomes S
;
RBELZIVVA . A EL. 335.0 ft, becomes soft with local hard interval of calcareous/dolomitic =
RQAD=100% At EL. 411.5 f1, becomes sandy and gravelly at EL. 409.5 f+. interbeds umfﬂ’mmred -
410 REC=100% At EL. 409.5 ft, becomes very dark gray, very thickly bedded. A EL. 330.2 1, becomes yellowish brown, oxidized, intensely weathered, soft, very
RAD=1007% At EL. 408.5 f+, becomes moderately weathered, soft. intensely fractured [between EL. 330.2 ft to EL. 329.0 f1).” Possible faulted zore.
;Egjgg; ﬁi Et 38%2 H gbserved GDDVOX‘WS*QKW 0.4’ *Q‘EK bed W%WGDU”GGW ‘3“*5*0% fragments. At EL. 329.0 ft, observed bedding joint, dipping 60°, on hard, siliceous interbed.
=100z : . ecomes massive, dark grayish brown wi race anguiar At EL. 328.5 H becomes slightly fractured, joint, dipping 30° , moderately rough.
400 REC=1007% gravel, no reaction to diluted HCL. At EL. 325.9 ff, observed joint, dipping 70°, Tight, iron oxide stained, slightly rough.
RQD=100% SEDIMENTARY ROCK: SHALE, very thinly to TRinTY bedded, olive gray and ugm gray, fresh, W
soft, very slightly fmcfured oxidized beddmg p\ome Jomfs no clay seams. g
At EL 323.0 ft, observed beddmg joint, dipping 60° @
At EL. 321.7 T, observed color change to very dark gray with gray banding. o
AT EL. 321.0 H, observed sydepositional erosional features to EL. 320.8 ft. o
At EL. 320.0 ft, becomes laminated to very thinly bedded, black, moderately fractured, o
low plasticity. 5
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BENCHMARK:

NGS Benchmark used. Pt MF36F: N1847799.06, £E6512460.75, Elevation 407.29°

MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

1991.35 epoch.

NOTES:

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated {April, 2010).

2) California ring, standard penetration test, and HQ&PQ core samplers
were used to obtain soil and rock samples.

3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs
falling o distance of 30" was used to advance the drive samplers.

POST MILES _ [SHEET] TOTAL

DIST| COUNTY | ROUTE TOTAL PROJECT | No |SHEETS
7 LA 710 N/A
3/18/10
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6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

Units are in U.S. survey feet.
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z3B12
See Sheet 1
FOR CONTINUATION
320 REC=50% 240
RaD=07 L REC=100% AT EL. 241.2 fT, observed bedding joint, dipping 60,
REC=72% At EL. 318.0 ft, observed bedding joint, dipping 507 RQDZWOOVQ AT EL. 240.5 fT, observed bedding |oint, dipping 60°.
ROD=507, At EL. 315.2 ft, becomes black and light greenish gmy, extremely weak, unfractured, REC=1007 At EL. 236.5 ft, observed bedding |oint, dipping 60 .
REC=100% unoxidized, with +hin interbeds hard, siliceous material, weak reaction fo diluted HCL. RQD=907 At EL. 235.9 T, observed bedding joint, dipping 6
310 WL AT EL. 312. 8 ft, observed bedding Jowrﬁ dipping 70° REC=087 At EL. 235.2 ft, observed fault, dipping 80°, g ﬂmcK soft clay lining, rough, 7" offset. 230
REC=79% At EL. 310.2 T4, becomes moderafely soft, well bedded. RQD=08% At EL. 233.0 T, observed fine grained sandsfone \GmeT\OD friable. Unit is véry wedk.
ROD=797 Y At EL. 309.5 fT, observed phosphcﬁ\c nodule, strong brown, . . REC=100% = | At EL. 227.5 1, observed beddmg jom+ d\ppmg 70°
REC=83Y At EL. 308.5 ft, aobserved bedding jaint, d\ppmg 60", weak reaction to diluted HCL, RAD=1007. At EL. 226.7 ft, observed [oint, dipping 40°, tight, poHshed and striated with clay film.
300 ROD=617 breaks along beddmg P C 01-13-09 220
REC=100% At EL. 305.5 ft, abserved bedding joint, dipping 60°, Scattered /3" thick phosphate Terminated ot
RQD=100% nodules. EL. 226.0’
REC=100% At EL. 305.2 f1, becomes moderately soft fto moderately hard, moderatfely fractured. ER;= (5%
RQD=1007% At EL. 302.9 ‘H abserved three joints dipping 10 degrees ﬂghf stepped.
290 REC=1007 At EL. 302.7 H observed bedding joint, dipping 60° 210
RQD=1007 — At EL. 299.3 ft, observed bedding joint, dipping 55°, fish scales present. Unit 1s
REC=61% = extremely weak. . .
RAD=617Z L= At EL. 297.0 fT, observed beddmg joint, dipping 60°, weak reaction to diluted HCL,
REC=83% scattered g" dia. phosphatic nodules.
280 RQD=377 LU AT EL. 294.0 ft, observed beddmg om+ dipping 60°
REC=527 At EL. 291.5 ft, with scattered 3" dia. phosphate modu\e
RQD=527 ] At EL. 288.6 H abserved bedding joint, dipping 60° , on ‘/2” thick CLAY seam, along
REC=807 beddmg5 h\gh\y pmsﬂc smooth, Tight.
RQ&):O‘:/‘, At EL. 286.5 ft, observed beddmg Joint, dipping 60°. Unit is very weak.
270 RECEBO] | =897 At EL. 284.3 ft, abserved bedding joint, dipping 60°.
RAD=627 At EL. 283.2 ft, observed two joints dipping 30 and 40 degrees, tight, smooth.
REC=687 At EL. 280.8 1, observed bedding [oint, dipping 60°.
RQD=687. At EL. 277.8 ft, observed bedding joint, dipping 60°.
Mﬁ At EL. 275.8 ft, becomes very slightly fractured #o unfractured.
260 REQCD*:W%%? At EL. 275.2 ft, observed bedding joint, dipping 65° , Tight, smooth.
W At EL. 272.7 T1, observed bedding joint, dipping 65°, Tight, smooth.
REC=100% At EL. 271.0 £+, becomes alive gray to light olive gmy
W At EL. 269.0 T, observed 4" thick siliceous bed, hard, very infensely fractured, no m
250 REC=76% reaction ta HCL saolution. =
W At EL. 268.3 fT, observed bedding joint, d\gpmg 65° %
REC=6%7 At EL. 267.8 ft, observed joint, dipping 307, ftight, calcite lined, slightly rough. A~
W At EL. 263.8 T, observed bedding joint, d\ppmg 60° !
REC:56VD At EL. 259.5 ft, observed bedding joint, dipping 60° @
240 4‘RQD:56; At EL. 257.0 ft, observed joint, dipping 907, tight modemfe\y rough, approximately 5
0% 1" long. 2
At EL. 256.3 fT, observed beddmg jOWT d\ppmg 60°. o
At EL. 254.7 ft, observed bedding |oint, dipping 60°. o =
At EL. 252.7 fT, observed beddmg jOWT d\ppmg 60°. Unit is very weak, -
At EL. 250.0 ft, observed bedding jaint, d\ppmg 60°
At EL. 249.5 ft, observed shear /fault zone, 3" fh\ck highly plastic, clay
infilling, mfemse\y fractured, parallel to beddmg
At EL. 243.2 f1, observed beddmg jaint, dipping 60°
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MF 36F: A 3" Brass disk stamped 'Metropolitan Water District of Southern California
MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710). 68" west of the center of the
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
east of the west end of the bridge, 1’ north of the north curb face. NGS PID EW9453.

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Classification and Presentation Manual (June 2007)
except as noted in Appendix A.1 of the Final Geotechnical Summary Report
SR-710 Tunnel Technical Study Los Angeles County, California
dated {April, 2010).

GEQTECHNICAL ENGINEER

DATE

PLANS APPROVAL DATE

MAHE SWARAN
RAVEENDRA

GE 2743
«p. 06730711

DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK : 7 LA 710 N/A
NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29° NOTES: 31810

Horizontal coordinates are CCS NAD-83, Zone 5, 1991.35 epoch. 2) California ring, standard penetration test, and HQ&PQ core samplers mrzlslrorig;comorq:; o; ifsmszicersorogenfs
Vertical control based on NAVD-88. were used to obtain soil and rock samples. S eonee o e L o ooy o
f el 7 this plan she
PT 0153 N1845410.50, E6509860.21, ) ] ] ) completeness of electronic copies of this plan sheet,
Pt 0617 N1858044.3, £E6491094.23. 3) An automatic trip hammer system consisting of a hammer weight of 140 Ibs CH2M_HILL
falling a distance of 30" was used to advance the drive samplers. gAnLTJ/IT%“ACECNATRgEZ DORWE SUITE 700
Units are in U.S. survey feet. .
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 2 of 2,
R-09-Z4B4
N:1851895.71
E:L651454%.46
EL. 454.4° . oi inpi o i Yol i
(L5t 6] oy e o e e s
450 SILTY SAND (SM]; medium dense; reddish brown; dry fO moist; few coarse to fine, subangular RQD=807% 330
to subrounded GRAVEL; mostly coarse ta fine SAND; some low plasticity fines[FILL] . AT EL. 546.5 H becomes 1ight brownish gray, very s\\ghﬂy froctured. - - (
’ ’ : REC=100% AT EL, 346.0 ft, observed shear, dipping 60°, faintly polished shear, bedding is
T 4 SILTY SAND {SMJ; medium dense; Iight brown; moisT; frace coarse fo fine, subrounded ROD=100% i:dﬂmi‘q 9S$Ehoorb\§eorn\j§(\j shear, dipping 40°. 1mm aperture, moderately rough.
440 e GRAVEL; mostly coarse to fine SAND; some low plasticity fines[OLDER ALLUVIUM]. At EL. 344.6 ff, observed beddmg joint, d\ppmg 10°,9" thick iron oxide stained bed 320
1% +h abundant black staining.
M SANDY SILTY CLAY (CL-ML); very stiff; dark yellowish brown; moist; some medium to fine wi
[5212.4 00eA) SAND: mostly low plasticity fines. At EL. 344.0 ft, observed bedding joint, dipping 10 to 5°
Pl At EL. 343.2 ft, observed bedding joint, dipping 25° beddmg is undulatory, locally
(26 1.4 folded, soft sediment deformation.
430 Hard At EL. 343.1 ft, observed shear, dipping 45° 310
AT EL. 341.6 H observed beddmg joint, d\ppmg 40°, local faint laminations.
(41129 ®@ At EL. 341.4 H observed joint, dipping 70°, tight. ’
.. At EL. 341.2 ﬁ observed bedding joint, d\ppmg 45°, possible bedding on sfrong brown
(211.4 Very stiff; brown. ond Iight brown gray contoct.
420 , At EL. 341.0 ft, becomes greemsh black, contact beftween |ight greenish gray above 300
CWS Elev 408.1 =14l m@ and greenish black dipping 60°, modercﬁe\y weathered.
07/01/09 At EL. 338.2 ft, observed shear, dipping 70 to 45 , two very faint shears.
At EL. 337.5 ff, observed joint, dipping 60 to 50°, Gpermre emm, moderately rough.
410 Poorly graded SAND (SPJ; dense; light yellowish brown; moisT; coarse to fine SAND. At EL. 336.5 ft, observed bedding joint, dipping 25°, bedding on contact 290
between strong brown and |ignht brownish gmy beds.
No Sample Recovery. AT EL. 336.0 ft, observed joint, dipping 50°
At EL. 334.0 ft, grades to unoxidized. Unit is m\coceous no reaction fo HCL solution.
SILTY SAND with GRAVEL (SM); very dense; dark yellowish brown; moist, [ittle coarse to fine AT EL. 333.6 H observed bedding joint, d\p(ng 40, local fron oxide stained bed.
400 gravel, mostly coarse fo fine sand, little fines At EL. 333.4 ft, observed shear, dipping 70 280
’ , ? : At EL. 332.9 ﬁ observed \rregu\ar gmdaﬂom\ confact from EL. 333.4 f+ to 332.3 ft
At EL. 399.0 f+, with coarse GRAVEL. dipping 65 degrees to vertical, greenisn blgck above, light gray below.
At EL. 331.7 ft, observed shear dipping 70°, iron oxwde stained below shear, light
brownish gray dbove.
390 At EL. 337.1 ft, observed bedding joint, dipping 60°, 1" diameter concretionary nodule, 270
SILTY SAND (SM): very dense: reddish brown: moist: moist coarse to fine SAND: litfle low beds folded around nodule.
plasticity fines.
. . o . SEDIMENTARY ROCK, SILTSTONE, massive, greenish black to black, slightly weathered fo fresh,
At EL. 379.0 ft, becomes mostly coarse to fine SAND; Iittle low plasticifty fines. moderately soft unfmcfured, with scaﬁered rip-up clasts, m\caceous unoxidized. <
380 SEDIMENTARY ROCK: CLAYSTONE, massive, strong brown, decomposed, soft, moist, oxidized, AT EL. 329.5 T, observed 8" thick strong brown zone. 260 =
no reaction to dilulted HCL. Unit decomposed fo fat CLAY (CH) fo EL. 367.4 fft. At EL. 327.5 ft, unit is very weck. N
[FERNANDO FORMATION] At EL. 325.0 H, observed scattered black rip-up clasts, randomly oriented, bedding I
(802 At EL. 367.0 ft, becomes CLAYSTONE TO SILTSTONE, massive, light greenish gray and unknown, 2
370 —= 1 dark yellowish brown moderately weathered, SOH unfmcfured iron oxide staining. 250 |2
5" At EL. 361.5 f1, observed beddmg jOWT femf subhor\zomm\ 9
REC=100% [421.4 W ED At EL. 360.1 ft, abserved 7" thick Siltstone bed strong brown with black stained &
RQD=100% remnant frqcfures subhorizontal. <
At EL. 358.6 ff, observed shear, dipping 75° po\\shed paperthin clay lining, faint shear -
360 3 surface exfended from EL. 358, 6 ff to 357, 9 ff. 240
RECZWOOEA At EL. 357.5 Tt, abserved faint subhorizontal bedding p\cme Unit is extremely weak.
RQD=100% A+ EL. 355.0 f1, observed bedding joint, dipping 20 to 10°,%" tol," thick
m@ Siltstone bed wﬁh iron oxide stained halo, undu\ofoory
_ 5 At EL. 353.0 fT, abserved beddmg jom+ dipping 10°.
350 REC=100% @® At EL. 351.0 T, abserved joint, dipping 6OE, very foint, non-continuous, black lined joint. 230 |,
RQD=1007% At EL. 350.0 ﬁ observed undulatory bedding, rolls over dipping up to ZO 2
REC=100% in opposite dwecﬂom soft sediment deformation preserﬁ 2
RQD:WOOVE At EL. 349.4 f+, observed shear, dipping 25 to 20°, four shears observed ~
° between EL. 349 4 ft to 347.9 ff Shears are tight, up tolg'" thick, black U
340 5 lined, truncate siltstone laminations. 220 3
REC=787 =
RQD=787 9
See Sheet 2 =
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DIST| COUNTY | ROUTE TOTAL PROJECT | Mo ||SHEETS
BENCHMARK : 7 LA 710 N/A
NGS Benchmark used. Pt MF36F: N1847799.06, E6512460.75, Elevation 407.29° NOTES: 318710

MF  36F:

east of the west end of the bridge,

Horizontal coordinates are CCS NAD-83, Zone 5,
Vertical control based on NAVD-88.

Pt 0153 N1845410.50, £6509860.21,

Pt 0617 N1858044.3, £E6491094.23.

A 3" Brass disk stamped "Metropolitan Water District of Southern California

MF 36F 1989", set in the top of the bridge curb at the northwest corner of the Hellman
Avenue overcrossing of the Long Beach Freeway (I-710).
south bound lanes of the freeway, 25  north of the centerline of Hellman Avenue, 13’
1" north of the north curb face. NGS PID EW9453.

68" west of the center of the

1991.35 epoch.

except as noted

2010).

in Appendix A.1

were used to obtain soil and rock samples.

3) An gutomatic trip hammer system consisting of a hammer weight of 140 Ibs
falling a distance of 30" was used to advance the drive samplers.,

1) This LOTB sheet was prepared in accordance with the Caltrans Soil and
Rock Logging, Clagssification and Presentation Manual (June 2007)

of the Final Geotechnical Summary Report

SR-710 Tunnel Technical Study Los Angeles County, California

dated (April,

2) California ring, standard penetration test, and HO&PQ core samplers

GEQTECHNICAL ENGINEER DATE

PLANS APPROVAL DATE

The Stote of Californig or its officers or ggents
shall not be responsible for the accuracy or
completeness of electronic copies of this plan sheet,

MAHE SWARAN
RAVEENDRA

o._GE 2743
«p. 06730711

CH2M_HILL
6 HUTTON CENTRE DRIVE, SUITE 700
SANTA ANA, CA 92707

Units are in U.S. survey feet.
4) To convert from California ring sampler blow count to equivalent standard
penetration test sampler blow count, for granular and cohesive soil, multiply
by 0.67.
5) All bedding and other structural angles are measured from horizontal.
6) Plan view shown on Boring Location Plan sheet 2 of 2.
R-09-Z4B4
See Sheet 1
FOR CONTINUATION
At EL. 321.0 T, observed 1.5" thick zone with very faint black siltstone mp up clasts : .
320 REC=100% and very faint laminations indicating possible subharizontal bedding (<10°) REC=100% ﬁi Et gg‘%g H’ ggig;xgg ‘Sr“:esgzo‘gi ‘re‘gsgg gw‘cdsbf‘ifgh gray silt, subhorizontal. 240
RQD=1007% mcgéeosuwsg 0 ft, unit becomes, fresh, very weak, moderately soft tao moderately hard, RQD=100% AT FL. 239.0 1, observed some fine white \med nodules as EL. 282.4 ft
~00; . N At EL. 233.8 fT, observed scarce siltstone rip-up clasts. Scaffered charcoa\ flecks at
5%8:8% ﬁi Et ggg Hg Sgigmgg gpggﬁoad‘\gg?mggme?y ‘égo\X\sZed tight, faint clay lining. RELET00Z EL. 233.9 fo 231.9 FT. Unit s very weak. o
- ° o o fl - ° 3 " 3 T _
310 At EL. 311.0 1, observed shear, dipping 70°, tight shear wifh V" clay lining, black. RaD=100% Al L. 231.0 fT, observed 74" x %" bluish gray rip-up clast, internally laminated, 230
REC=1007% At EL. 309.8 ft, contains black S\Hsfone mp up clasts. " . .
— Ao 1/ REC=100% At EL. 227.9 fT, observed siltstone rip-up clasts.
RQD=100% ﬁi Et %8;2 H: gggg;ﬁg ;heﬁahr‘cgwggﬁgzgie ;gghvtsfg‘egrsge‘gp”{g ch‘saeyrv‘e‘gmg’ faint. ROD=100% (Ajf EL. 226.0 Hj observed white lined nodules as EL. 282.4 ft, generally subhorizontally
. . . ipping.
300 REC=100% %HaLh‘63£3é?G;+‘,‘é)‘t%sgerved shear, dipping 10 fo 50° ; Two shears, tight, very faint, At EL. 225.7 ft, observed ¥%" x /5" charcoal fleck. 220
RAD=1007% A EL. 302.0 +, observed shear, dipping 75 to 70°, +ight, V'~ s thick, fat clay lining. REC=100% At EL. 224.4 £1, confains silfstone “?H“p clasts. : . . o
AT EL. 299.5 1, observed black siltstone rip-up clasts. RQD=1007% R T( observed fainf, 3. x ﬁ%ﬂd)y lens dipping 20°, dips against faint 10
- abric in rock (possible bedding \ppmg .
REC=100% ﬁi Et %3%% H’ ngfr‘\/sedvesrheawregg\ppmg 60%, Aperfure 1mm, clay lined, moderately rough. REC=1007 At EL. 223.0 ft, observed dark greenish gray, hard, 4" thick Iimesfone bed, highly
290 RQD=1007% ’ ’ ’ J — = reactive to HCL solution, some very tight mfemm fractures with posswb\e calcite lining. 210
At EL. 288.7 ft, observed abundant HE up clasts, randomly oriented. RQD=100% Upper contact dippin 20 lower contact is undulatory subhorizontal.
At EL. 287.5 ft, aobserved possible 10° bedding on numerous similarly oriented rip-up AEDEL 221.0 ft DB 9 q ’D\ h I+t " +
957 closfs. REC=97% M EL 21909 1 anit is veryu‘vsve grov silfsfone ripmup clos
REC=95% 30 > .
—2 At EL. 284.8 ft, observed charcoal fleck Vg'x %", RQD=07% ’ y weak, |
280 ROD795/°0 At EL. 282.4 Hg observed fine, white |ined nodules up fo /8" thick and 3" long. At EL. 217.7 ft, observed 1-/ /8 charcoal/remnant wood fragment. 200
REC=100% Possible shells/shell fmgmenfs At EL. 216.0 ft, observed sc_oﬁer_ed charcoal flecks. - - -
RQD=100% 1 At EL. 216.0 ff, observed faint siltsftone fabric indicates possible subhorizontal bedding.
REC=100% ‘AT%EGL mggi\g;gs oEbLseEg§d4sfc$+fered chorcool flecks ¢ /g" diometer ond scattered white REC=100% AT EL. 211.0 f1, observed possible subhorizontal bedding based on siltstone rip-up clast
= o ! N ° tation.
RQD=100% At EL. 275.0 ft, observed /4 -1/," bluish gray, subhomzonm\ lens. RQD=100% orien
210 REC=100% At EL. 274.4 11, observed { X 5” laminated lens dipping 50°, non-continuous around core. ﬁi & gg%g :’ ogserveg fﬁm* scwj\fsfome gab;\chfosswb\efﬁubhﬂmzo‘mm\ bedd‘mgh d. 190
= o At EL. 273.8 fT, abserved /8 diameter concrefionary nodule. i i y cbserved shear, \meg 0 '9 aperinin ¢ ay 1ining, potishe
RQD=100% A EL. 2734 ft observed dbundant rin-u Clasts, randomly oriented, from EL. 273.4 ft REC=100% At EL. 206.4 ft, with scattered fine (< V" diometer) white flecks ot EL. 206.4 +o 200.4 t.
Yo o69.2 fr. pTup Y ’ ’ ’ RQD=1007, At EL, 203.0 ft, observed scarce charcoal flecks up to Yg" dia.
—100° . . : At EL. 201.5 ft, observed siltsfone rip-up clasf.
REC=100% At EL. 265.5 ft, observed whife |ined nodules as EL. 282.4 ft. ’ ° I/ n 1/
260 007 ’ . : t DA P o _ ~ REC=100% At EL. 200.0 ft, observed local fabric dipping 50°, adjacent and parallel to V" to s 180
RQD=100% éioihd 2c507reo T+, abserved faint white lens, 4" long x 4" thick, dipping 60°, non-continuous RGD=T00% Thick very fmeg sand lens, possible soft sed\merﬁgdeformqﬂom
’ AT EL. 191.5 fT, unit is very weak.
At EL. 254.5 ft, observed bla siltst u asts T is v wea : . . .
REC=100Y M Eb 2212 I BreL g‘wsugﬁe w“\ﬂ\ oS- g;@wf‘ﬁgn Ox‘due”‘m‘h mgg‘xe@/) 03-16-09 At EL. 1984 1, unit os EL. 330.9 T with trace fine sand. Siltstone fabric indicates )
250 ROD=1007 A ELL 25313 74 opserved 1" long x /g thick white nodule. Terminated of S D ed siitstone rip-up clasts. 170 |
REC=100% éngl‘L,{ZEZ,O T+, observed scattered chorcoal flecks < g" diameter, from EL. 253.1 fo ER} = 10% AT EL. 197.4 1, observed ‘Sc“cﬁ‘er?d charcoal flecks between EL. 197.4 ft and 189.4 f1. i
RAD=1007% AT EL. 251.5 T, abserved 1" x 7" stone in center of core, polished, rectangular, ﬁi & lg; g H ggggxgg t(gddm/A I)Tn‘iK db\‘u‘\smh gg(]*yo SO‘H 1‘”em+i\ck section with bluish ;
At EL. 248.9 f1, observed pgsswb\“e bedding dip of 10°, scarce charcoal flecks < /5" dia. aray, very fine sand lenses. sub%ojmzommpp 9 £
é‘f E‘.Ln, 2?865 ft, abserved x 5" lens of fine fo medium grained silty sandstone, it EL. 183.0 ft, observed sheor dipping 70°, polished, faint clay lining. §
pping i At EL. 180.7 ﬁ observed sw\fsfone rip-up c\@sf and b\u\sh gray very fine sand lens. o
At EL. 178.5 ff, observed shear, dipping 65°, very tight, " thick clay Iining. v
-
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