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CONSTRUCTION GUIDELINES

INTRODUCTION

Construction of subway systems {8 a complex
task in which many {factors must be considered 4in
orden to deteamine the method of construction which
wifl best f4it any given condition.

The two basic methods o4 consdtruction are Cut-
and-Cover and Tunneling. Both methods of construction
have been successdfully used in the vast N.Y.C. Transit
System netwonrk.

With many yeans of experndience Lin subway construction
the Engineens of the N.Y.C. Transit Authority have
developed construction standards to be folLLowed as
guidelines with sound engineening modifications due 2o
the different Local conditions encountered during
construction.

It 48 not the intent to present in these guidelines
all the detailed technical imformation on subway
consdtruction, but factors peculiar to these methods of
construction within the City Limits necessitate that
centain nules and nregqulations be followed.

There are ever changing improvements in constructdion
methods and technology which dictate a centain allowance
fon fLexibility in the application of these guidelines.

DIVISION ENGINEER
MORRIS LOSHINSKY

AUTHOR
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Chapter 1
1— UNDERPINNING

| - GENERAL REQUIREMENTS
A, SCOPE

Buildings and structures along the route and in the
vicinity of the Railroad affected by the construction
work, shall be, if necessary, safely and permanently
underpinned.,

B, DAMAGE TO BE MADE GOOD

Any damage done in performing the work included in
this Chapter, whether or not due to negligence or
carelessness, shall be made good,

C. APPROVAL OF DRAWINGS

Drawings shall be submitted for approval in tripli=-
cate for each and every building indicating the
proposed typical and special methods of underpinning
or other form of permanent construction in lieu
thereof,

D, BUILDING EXAMINATION

Prior to the commencement of work hereunder, an exam=-
ination shall be made of the interior and exterior of
buildings and structures adjacent to the Vorks in
accordance with the Provisions of Chapter 26 of the
Administrative Code of the City of New York, The
person or persons authorized to make said examinations
of buildings shall be approved.

Such photographs as may be necessary or ordered shall
be taken to show the exterior surfaces and grounds of
each building examined in addition to any special or
unique feature or construction methods, and one copy
of each photograph, 8 inches by 10 inches in size,
and the negatives, shall be furnished,

Samples of records for building examinations on file
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may be consulted to assist in the preparation of re=-
cords for building examinations and to determine the
minimum standards for detail and quality of the
records to be submitted, The minimum scope of exam-
ination of buildings required shall be as provided
in the Special Specifications,

E. NEW BUILDINGS

If new buildings are erected in the vicinity of the
Railroad after the date of submitting proposals for
the work if necessary, said new buildings shall be
underpinned.,

F, PERMITS

All permits and consents necessary or requisite for
underpinning buildings and structures and for the
reconstruction thereof shall be secured, Applica=-
tions for consents to enter buildings for the pur-
pose of underpinnina shall state that underpinning
is necessary to maintain and sunport the building in
a safe condition during construetion of the Railroad,
One counterpart of each consent duly signed and
acknowledged by the owner or one of the owners, exe-
cutors or administrators for himself and for his
agents, lessees and any other persons who shall have
a vested or contingent interest in the building, or
notice of refusal if consent is not obtained, shall
be filed at least 10 days prior to the commencement
of any work which would affect the building.

G. UNDERPINNING IN ADVANCE OF EXCAVATION AND PUMPING

Where underpinning is indicated or directed, it shall

be completed before the excavation for the Railroad
reaches a depth or width which might disturb the soil
supporting the existing structure. Underpinning shall
also be completed when ground water is being removed,
before soil, supporting the existing structure which may be
disturbed due to the lowering of the water level,

H., PRELIMINARY WORK
'Needling, shoring, grillages, cribbing and posting,
as is necessary to ensure the safety of the structure,

shall be installed prior to and during underpinning
operations,
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Il- MATERIALS
A, STEEL SHEET PILING

Steel sheet piling shall conform to ASTM Serial
Designation: A 328

B. TIMBER

(a) Timber used for underpinning shall conform to
the requirements of timber used for sheeting and
bracing,

(b) Timber used for underpinning and not removed
shall be treated with a 5 per cent solution of Penta-
chlorophenol in light petroleum solvent to a net
retention of 8 pounds per cubic foot of wood in
accordance wtih A W P A Standard Specifications of
Recommended Practices,

C. CONCRETE USED IN UNDERPINNING

Concrete used in permanent underpinning or in other
permanent construction in lieu thereof shall conform
to the requirements for concrete for the Railroad,

lll- CONSTRUCTION METHODS
A, UNDERPINNING

(a) By underpinning is meant such method of construc-
tion as will transmit the foundation load directly
through the underpinning structure to such lower level
as is necessary to secure the buildings and which will
relieve the adjacent ground and Railroad structure
from lateral pressures,

(b) The  underpinning shall be designated to furnish
a safe and permanent independent support for each
building or structure. To accomplish this result,
such methods of underpinning shall be used as special
conditions may require,

(c) Steel sheet piling, steel or treated timber sheet-
ing and/or steel bracing in connection with the under=-
pinning of buildings shall be provided wherever it is
impracticable to remove sheeting or bracing.,
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B, METHODS

Such methods of work shall be used as are best adapted
to preserve the safety and stability of foundations,
walls, and other parts of building and structures and
to prevent any disturbance or damage thereto. Any
damage which may in the course of construction be done
to any such foundation, walls, or other parts of build=-
ings or structures shall be made good,

C, DEPTH OF UNDERPINNING

(a) For a building and subway structure in earth above
ground water, where the building is more than 6 feet
distant from the subway net line, the need for under-
pinning is determined by assuminag a 45 degree slope
line from the subgrade of the subway structure at the
net line, then extending it upward toward the building
foundation, If the bottom of the foundation is above
this 45 degree slope line, an underpinning pier or
wall is constructed to carry the foundation load to an
elevation 1 foot below this 45 degree influence line,
without exceeding the safe bearing value of the soil
encountered at that level, If the 45° influence line
intersects the building line above the foundation,
underpinning is not required. 1In ground water where
the net line is more than 6 feet from the building
line, the underpinning shall be carried to 1 foot be-
low a 1 vertical to 1=1/2 horizontal slope if in sand
or gravel, or 1 to 2 slope if in poorer around.

(b) Where the building line is less than 6 feet from
the net line, and the building and the subway are
either in ground water or above ground water, the
following criteria should governs

(1) Where net line is less than 2 feet to building
line, carry underpinning to subgards of subway.

(2) Where net line is between 2 and 6 feet from
building line, carry underpinning 1 foot below
a 1 vertical to 1=1/2 horizontal influence line.
D. RETAINING WALL IN LIEU OF UNDERPINNING

(a) In certain cases, retaining walls in lieu of
underpinning may be constructed, provided the safety
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of the completed Railroad structure, will not be en=-
dangered bv improper pressures resulting from the
construction of such retaining walls., The use of sheet-
ing and steel pilinc which is necessary to secure the
sides of the excavation for the Railroad and sewers,
will not be permitted in lieu of underpinning of build=-
ings.

(b) Wherever the Railroad structure passes so close

to private property as to prohibit the use of sheeting
methods without encroaching upon the said private prop=-
erty, a continuous concrete retaining wall in under-
pinning the buildings shall be constructed and such
wall shall be carried to such depth as may be necessary
for underpinning purposes and to act in connection with
the trench bracing to provide lateral support in lieu
of sheetings.

E. CONCRETE PIER UNDERPINNING

Approach pits excavated in front of buildings or inside
cellars shall be clecse sheeted, braced and shored, 1If
the sheeting is to be left in the ground, bent steel
plate shapes bolted together or timber treated with a
preservative shall be used.

Concrete pier underpinning shall be installed and car-
ried to within approximately three inches of the under-
side of existing footinas, leaving sufficient space to
properly install steel plates, wedges and dry packing
to ensure full bearing of the portion of the footing to
be supported., Dry pack material shall consist of one
part portland cement and one part sand with a minimum
of water sufficient to permit its placing and packing
into the spaces between the pier and existing footing.

Where vaults from the building formerly extended beyond
the building line, a series of piers with a curtain
wall between them shall be installed, If a series of
beams is used to span from pier to pier, these beams
shall be steel encased in concrete or concrete beams,
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IV - UNDERPINNING PILES
A, PILE INSTALLATION

Piles shall be pipe piles conforming to A S T M Des-
ignation A 252, Grade 2, and shall be installed open
and in such manner as to prevent a "blow" or other
loss of ground. The inside of piles shall be cleaned
out, filled with concrete, and load tested with final
tip elevations at or below elevations indicated on
working drawings, Piles shall be installed by jack=-
ing means and at pressures which will not damage
existing structures or the piles, Jacking pressure
shall be maintained within safe limits by alternately
cleaning and jacking as required,

B. DEWATERING

Dewatering of the inside of the piles shall be accom=
plished with caution to prevent any loss of ground.

An earth plug of sufficient size to prevent loss of
ground shall be left in the tip of the pile, or if
necessary, a plug of tremie concrete shall be install=
ed prior to dewatering, After it is safe to do so,
the pile shall be dewatered and then inspected.

C. FILLING WITH CONCRETE

After the condition of the pile has been approved,
it shall be filled with concrete, Care shall be
taken to ensure that the pile is completely filled
and without voids, An accurate record will be kept
of the volume of concrete deposited in each pile and
any deficiency revealed by comparison with the vol=-
ume of the inside of the pile will be cause for
rejection of the pile.

D. LOAD=TESTING

Fach pile shall be loaded to 150 per cent of its de-
sign load, and shall maintain such load without pile
movement for 5 hours, Piles shall be load-tested in
such sequence and groupings as to minimize eccentric
loadings on the footings and piles., Piles shall be
rejacked and retested if there is a danger of unequal
loading,
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E. ADDITIONAL REACTION

Should the existing structure fail to furnish suffi-
cient reaction for installation of underpinning piles
to the test loads specified, whatever additional re-
action is necessary shall be furnished and installed
to prevent damage to, or movement of, the structure
during installation of piles and to obtain specified
underpinning test loads, The additional reaction
provided shall not affect detrimentally the previous
usage of the building.

F, WEDGING

After load-testing, the pile shall be securely wedged
in place by means of steel wedging struts and steel
wedges as indicated on the Contract Drawings, Jacks
shall not be released until at least 20 per cent of
the test load is released by means of wedging.
Wedges, plates, wedging struts and piles shall be
welded as indicated on the Drawings, upon completion
of which the pile head and wedaing shall be complete-
ly encased in concrete,

G. UNDERPINNING OF BUILDINGS TO ROCK

If building foundations or underpinning are on good
sound rock, no other work is necessary, However, if
rock is soft or disintegrated, underpinning piers
must be carried to sound rock., And, if future ex-
cavation is to be made immediately alongside the
underpinning and deeper than the surface of the hard
rock, and faults or slips exist, steps must be taken
to secure the rock face with bracing, rock bolts or
other means., In any event, it is essential that the
rock be very carefully line drilled in the vicinity
of the underpinning to help minimize the danger of
overbreakaae,

H, SUPPORTING AN EXISTING SUBWAY STRUCTURE

When a new subway structure is to be built under an
existing subway, the existing subway shall be support-
ed temporarily as followss

(a) The outside wall columns and the center line
columns shall be carried on girders and brackets
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(b)

I,

to a safe distance beyond the influence line
from subgrade of cut,

The reinforced track invert shall be picked up
by beams carrying the track ties,

SUPPORT OF COLUMNS CARRYING AN EXISTING ELEVATED
SUBWAY STRUCTURE OVER A NEW SUBWAY

When a column carrying an existing subway structure
is to be supported by a new subway structure, the
transfer of load shall be accomplished in the follow=-
ing manner:

(1)

(2)

(3)

The column shall be picked up temporarily in
an approved manner,

A temporary pier to subgrade of new subway
structure shall be erected, and the column
load shall be transferred to this pier.

The column load shall then be transferred to
the permanent subway roof structure,
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Chapter 2
DECKING

I- GENERAL REQUIREMENTS
A, SCOPE

The excavations in the roadways and sidewalks, or
elsewhere as required, shall be completely decked,
Decking over evcavated areas shall be provided,
maintained and removed as required., Decking as used
herein, includes all surfacing members and those
structural supporting members on which they rest.

B, DESIGN OF DECKING AND SUPPORTS

Working drawings showing proposed method of construc-
ting decking and decking supports shall be submitted
for approval. The drawings shall show the seqguence
of placing decking components; details indicating
sizes and shapes of girders, beams, soldier piles,
other piles and accessories; and methods of assembly
and bracing, and of supporting utilities in place.

Working drawings shall show loadings, allowable
stresses, and other criteria used in the design in-
cludina the most severe loadina conditions to which
it is anticipated the decking will be subjected, in=-
cludinag the loads necessary for support of existing
utilities,

The working drawings shall be certified by a Civil
Engineer registered in the State of New York. Before
the decking and the street supporting systems are
placed, the working drawings submitted must be ap-
proved. All decking in street supporting systems
shall be so designed that during installation and
removal at least one~half the width of the roadway
and sidewalks can be kept open for traffic at all
times and as to comply with paragraph, "Installation
of Decking."

In excavations covered by decking, a means of illu-
mination must be provided and maintained at all
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times, whether work is or is not in proqgress, so that
the supports of the decking may at all times be read-
ily inspected; and as further means toward this
inspection, galleries or walkways must be provided
beneath the decking, so that inspection of its supports
may readily be made when the excavation reaches such
depth as to render such walkways necessary.

C, SURFACE OF DECKING

Surface of decking, including steel plates, shall be
flush and line up with the existing adjacent street
surfaces. Wherever street decking is installed higher
than the existing surface, suitable ramps shall be
provided.

MATERIALS

A. TIMBER AND LUMBER FOR DECKING AND SUPPORTS

All timber and lumber used for decking and the sup-
ports for same shall be sound and free from any defects
that may impair its strength., All decking used for
temporary surfaces shall be hard yellow pine or other
acceptable wood, sound, straight and free from all
shakes and large knots,

B, STRENGTH OF DECKING AND SUPPORTS

(a) The street supporting system and street decking
shall be of sufficient strength to safely support,
in addition to its own weight and that of pipes and
other subsurface structures supported therefrom,
either of the followina loadings:

(1) 250 pounds per square foot on any two
adjacent 10-foot roadway lanes and 200 pounds
per square foot on the remaining area of
roadway and sidewalk.

(2) On any two adjacent 10-foot roadway
lanes, a single group of four wheel loads
of 22,000 pounds each with a consecutive
spacing of 7, 3 and 7 feet, placed on any
line at right angles to the direction of
traffic, and at the center of each 10=-foot
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area of roadway and sidewalk outside of
these lanes, two wheel loads of 10,000

pounds each, spaced 5 feet apart,

The foregoing loads shall be so placed as to produce

maximum stress,

(b) Where the loadina due to the machinery or equip-
ment is in excess of the above, the street supporting
system and street decking shall be of sufficient
strength to safely support such machinery and equip-

ment,
TIMBER
Permissible stress, Short Leaf
Maximum, pounds Pine, White
per square inch Pine,Spruce
Tension cecccccas
Bending,extreme fibre 1,250
(S.L.Pine 150)
Shear (W,Pine 90)
(Spruce 90)
Bearina EEEEEERE
Compression, unit sesesescas
Compression, parallel L
to grain 1,250(1- =)
604
Compression, perpen-
dicular to grain 200
Legend: L == ILength of column,
R ==
d ==

CG=2=3

Long Leaf White
Pine,Fir Oak
1,600 1,400
150 140
¢ 00 000 ®o 000
L L
1,600(1=- =) 1,600(1= =)
604 604
320 560

in inches.

Least side or diameter, in inc

Least radius of gyration, in inches,

hes



STRUCTURAL STEEL

Stresses shall conform to AISC Manual of
Steel Construction 7th Edition - 1970,

C., LOADS TO BE RESTRICTED

It is required to restrict the loading on the tempor-
ary roadway decking to the aforesaid loadings and
display signs,visible at all times, shall be erected
and maintained in the streets, and such other measures
shall be taken as may be necessary to caution the
public against placing excessive loads upon the street
decking,

D. STEEL PLATES

Steel plates that may be used to cover small pits and
trenches shall be of thicknesses tabulated below:

Plate Size Maximum Clear Span
p 4"=0
1-1/4" 4"=6"
l=1/2" 5"=0

lll - CONSTRUCTION METHODS
A, INSTALLATION OF DECKING

(1) The excavation of the roadway pavements and side-
walks shall be made in sections to the minimum depth
necessary to install decking beams, followed immediately
by the placing of the decking, These sections shall

be handled in such an order that there will always be
available, on one side or the other of a line 15 feet
away from each street line, a roadway on which the
ladder trucks of the Fire Department or equivalent
facilities can operate, Wherever any portion of road-
way or sidewalk is opened up, the work to be done must
be prosecuted continuously; otherwise the opening shall
be decked over, When the decking has been installed,
it shall be maintained in proper condition for the use
of traffic and for access to adjacent properties until
it is removed and the temporary pavement is laid as
specified,
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Openings may be made in the decking as approved from
time to time and as necessary for the prosecution of
the work where it is not practicable to do such work
under the decking; provided, however, there shall al=-
ways be maintained on one side or the other of a line
15 feet away from each street line a roadway on which
the ladder trucks of the Fire Department or equivalent
facilities can operate., Decking shall be replaced
over each opening at the end of each workday, or, as
soon as the work necessitating access through each
opening is completed or, whenever work is discontinued
and completion thereby deferred, before such work is
completed when it is necessary in the interest of
safety or public convenience.

(2) Steel Plates that can be used over pits and
small trenches, shall be spiked or otherwise secured
to prevent movement due to the vibration caused in
the plate from the flow of traffic, and shall be
placed flush with the existing adjacent street sur-
faces. Street shall be cut back as required to
permit flush placement of steel plates, Overlapping
of steel plates will not be permitted.

(3) Sidewalks within the work site shall be maintain-
ed at™all times at a minimum width of 5 feet and
sidewalks on decking shall be separated from adjacent
traffic lanes by timber curbs and shall be raised to
curb height above deck grade. Raised portions of
sidewalks shall be adequately ramped to lower side-
walk areas,

IV - MAINTENANCE OF TRAFFIC
A, GENERAL REQUIREMENTS

The intent of traffic maintenance requirements is to
provide for safe and proper routing of vehicular and
pedestrian traffic in a manner that will minimize
congestion and delay resulting from the construction
operations, ‘

All temporary barricades, guard rails, pavement,
decking, bridges, stairs, cones and other devices

and necessary facilities shall be furnished, install-
ed and maintained to safequard the general public and
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the work. Such devices and facilities shall be re-
located as necessary and, upon conclusion of the need
thereof, shall be removed from the site of the work,

The requlations on temporary traffic and pedestrian
control by street barricades and channelization as
spelled out by the New York City Traffic Regulations
under Article XIII, Section 156 shall be strictly
adhered to,

B, TRAFFIC ON LONGITUDINAL AND CROSS STREETS AND
AT INTERSECTIONS

All necessary facilities shall be furnished for the
benefit of street traffic on longitudinal and cross
streets, Access for traffic shall be maintained in
the blocks and street intersections adjoining the
work, except where working shafts are located, shall
be kept open at all times.,

C. BARRICADES WHERE DECKING IS TEMPORARILY REMOVED

Where the decking is temporarily removed from any
part of the street, the opening shall be protected
at all times by lighted barricades and bridging,

All barricales shall be substantially constructed,
neat in appearance and painted as required with ap-
proved paint, Heavy timber wheel guards, at least
12 inches high shall be provided along the edges of
street decking at openings, The top and the traffic
sides of the wheel guards shall be painted in two
color stripes in accordance with the Regulation Man-
ual on Temporary Traffic and Pedestrian Control of
the New York City Traffic Department. At night,
barricades shall be illuminated by flashing yellow
lightSO

D. FENCES

Whenever a trench is not required to be decked, a
solid board fence shall be constructed to enclose the
excavation for the protection of the public and pro-
hibit any encroachment upon the site of work,

All temporary fences erected shall be substantially

constructed, of new lumber, neat in appearance and
shall be painted as required (at intervals not to ex-
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ceed 6 months) with two coats of approved paint of
colors as directed. Generally, the fences shall be
not less than 6 feet hiagh and shall consist of frame=-
work of studs and plates, tiqghtly covered,

ILLUMINATION

Whenever by reason of conditions created by construc-
ting temporary fences, bridges or otherwise, illimina-
tion by artificial means becomes necessary in order to
protect persons and property, as well as to prevent

the committinag of nuisances, necessary lights for prop-
er illumination shall be furnished and maintained and
kept illuminated,

ADVERTISEMENT

The use of fences for advertising purposes is for-
bidden, '

F. ACCESS RENUTIREMENTS
l, ACCESS TO FIRE HYDRANTS AND FIRE ALARM BOXFS

(a) ™herever the work is being carried on, free
access must be given to every fire hydrant and
fire alarm box and connection to stand pipe, and
when reauired, hvdrants shall be extended by
suitable tube or piping to an accessible point
as approved and to the satisfaction of the Fire
Department, Obstructions must not be piled at
any time or place within 15 feet of any fire
hydrant or fire alarm box; and where materials
are unavoidably piled or placed in the vicinity
of a fire hydrant or a fire alarm box, and to
such height as to prevent the same from being
readily seen, the position of such hydrant or
fire alarm box shall be indicated by suitable
signals, both day and nicht,

(b) The wires, cables, ducts, manholes, posts
and poles, signals and fire alarm boxes of the
Fire Department shall be guarded, maintained
and protected, The Fire Department Fire Alarm
Telegraph Service shall not be interrupted,

No Fire Department wire, cable, ducts, manhole,
post or pole, siconal or fire alarm box shall be
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disturbed except in the presence of a represen-
tative of the Bureau of the Fire Alarm Telegraph,
Tn case any such wire, cable, duct, manhole, post
or pole, signal or fire alarm box shall be dis=-
turbed, it shall be restored to its original
condition,

2, AMACCESS TO BUILDINGS

Every necessary access shall be provided and
maintained for entrance to and exit from adja-
cent buildines and property at all times, Where
access for the delivery or removal of commodi-
ties or for the removal of refuse to or from any
adjacent property is temporarily cut off owing
to the occupancy of the street by the work,
every assistance shall be rendered to the owner
or occupant in the handling of such commodities
or refuse of any description, including all ref-
use to be removed by the Department of Sanitation,
as may have to be taken to or removed from such
property; such commodities or refuse shall be
taken to or from the nearest accessible point
that is convenient for handling.

F, TRAFFIC ROUTING PLAN

Prior to commencing any construction work, working
drawings shall be submitted detailing traffic routina
and maintenance for approval by the Office of Construc-
tion Coordination of the Transportation Administration

Traffic routina and maintenance drawings shall show
but not be limited to the followina:

(1) Vehicular and pedestrian traffic to be used,

(2) Proposed chanaes (removals, relocations or tem-
porary installations) of traffic signals and control-
lers, street and safety lighting standards, fire

alarm and police call box facilities, traffic signs,
parking meters, pedestrian barricades, railings, trees,
loading zones, bus stop zones, and parking requlations
or prohibitions,

(3) Location of traffic signs, pavement strippings
and markings, and barricades to control vehicular
traffic,
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(4) Designation of storage areas,
(5) Areas decked during working and non=-working
hours,

G, STORAGE OF MATERIALS AND EQUIPMENT

Construction equipment shall not be stored and mater=-
ials shall not be stockpiled in areas other than those
designated and approved in the traffic routing plan,

The above designated areas shall be used solely for
storage of equipment and materials necessary for the
prosecution of the work and shall not be used for
parking personal vehicles,

H, GUARDS AND FLAGMEN
Guards and flagmen shall be provided

(1) when traffic must be routed alternately in a
single traffic lane or where traffic is required to
change lanes abruptly

(2) at points where the equipment enters or crosses
traffic lanes, crosswalks, and

(3) at any point where construction equipment may
intermittently encroach on any traffic lane or un-
protected sidewalk or crosswalk,

I. TRAFFIC STRIPING AND MARKING

Necessary traffic striping and other pavement markings
shall be provided as traffic patterns are adjusted
during construction,

Pavement striping and markings will be done by City
forces, Ample advance notice shall be given for such

work; working space shall be provided and areas to be
marked shall be clean.,

V - TYPICAL DECK STRUCTURE
A, GENERAL
The decking shall be designed so that during install=-

ation and removal of decking, the required traffic
pattern can be maintained. -
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Vi

B, TYPICAL DECKING SYSTEM

Shall consist of 12" x 12" timbers in 20 ft, length,
laid directly on transverse steel decking beams,
These transverse beams, usually 10 ft, c,c, shall be
supported either directly by soldier piles or if the
spacing of soldier piles is different, by a cap
(header) beam placed on top of the soldier pile,

C. PROCEDURE FOR DECK INSTALLATTON

(a) Soldier piles shall be driven along net lines
of subway excavation to predetermined depth.,

(b) A section of raodway shall be excavated to a
depth below the bottom of the longitudinal header
beam,

(c) Tops of soldier piles shall be cut to proper
grade and header beam shall be installed,

(d) Properly braced transverse beam shall be in-
stalled across the cut and subsurface utilities to
be maintained in place during construction shall be
hung,

(e) 2" x 2" x 3/8 angles shall be welded to the top
flanges of alternate transverse beams, This will
help keep the 20 long 12" x 12" timbers in place,

(f) 12" x 12" transverse beams shall be installed
parallel to traffic.

(g) Traffic shall be re-routed onto completed deck-
ing section, Next section of roadway shall be con- |
structed in similar manner. |

- BRIDGES TO BUILDINGS

No building shall, without the consent of the occu-
pant or owner be deprived of means of access thereto;
and where streets are open, suitable bridges shall be
built and maintained to permit owners and occupants
to reach their premises,
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VIl - VENTILATION OF GASES

Wherever the excavations are decked, or where gases
are liable to accumulate, suitable openinas, covered

with steel gratings, shall be provided for proper
ventilation,

VIIl - STREET CROSSINGS TO BE KEPT CLEAN

In all cases and at all times, the street crossing
on the lines of the sidewalks shall be kept in a
clean and neat condition, bridgina qutters and low
places where water micht collect,
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Chapter 3
MAINTENANCE, SUPPORT AND PROTECTION OF UTILITIES

| -GENERAL REQUIREMENTS
A, SCOPE

With the exception of gas and steam mains, operation
of utilities shall be maintained in place during the
construction of the Railroad.,

B, WORK DONE BY OWNERS OR OPERATORS OF EXISTING
UTILITIES

In order to reduce to a minimum interference with

the practical operation or workings of certain util=-
ities, it will be necessary to have certain work of
alteration, reconstruction or change in such utilities
and certain services performed by the owners or oper=-
ators thereof, provided that operation or service
shall be maintained with minimum interruption.,

C. NOTICE TO BE GIVEN TO INTERESTED PARTIES

Notice shall be given at least one week in advance

to all individuals, companies and the proper City
officials, owning or having charge of utilities along
any part of the work, that operations along such part
of the route will commence, Full cooperation shall
be given to the proper parties, officers or officials
in charge of such structures and they shall be furn-
ished with all reasonable facilities to inspect the
methods of caring for their property.

D, WATER DISTRIBUTION AND SERVICES

(1) In case it becomes necessary to cut any connec-
tion with any other main, house or hydrant, or in any
way to interfere with the continuous and normal

flow of water, due notice shall be sent at least 48
hours in advance to the Commissioner of the Depart-
ment of Water Resources and the consumers, and if so
ordered, shall be made to preserve the flow of water
while breaking connections,
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(2) All connections cut, interfered with or injured
shall be restored without delay and in accordance
with the rules and regulations of the Department of
Water Resources governing such matters, to a suitable
condition as good as existed before commencing work.,

E, FACILITIES FOR OWNERS TO ALTER OR EXTEND THEIR
UTILITIES

Should the owner of utilities or the City desire to
make any alterations or additions to their existing
facilities, there shall be submitted, by the owners
of such facilities three (3) prints, drawings or
sketches, together with a statement of facts and
supporting data, showing the necessity for such work,
Upon approval, said owners or the City, all shall be
given reasonable opportunity to perform such work,
This shall include only alterations or additions to
the existing system necessary for maintaining the
usual standard of service or providing additional
service required of the owners by applicants,

F. RECONSTRUCTION TO SATISFACTION OF OWNERS

Whenever it becomes necessary to cut, move, change,
or reconstruct any utilities, or connections there-
with, such work shall be done to the reasonable
satisfaction of the owners of such utilities,

CONSTRUCTION METHODS
A. MAINTENANCE, SUPPORT AND RESTORATION

(a) All utilities excepting gas and steanm,
(including new service connections) and all their
appurtenances encountered or affected during the
prosecution of work shall be at all times, by suit-
able bridging, hangers or other supports, be
maintained, supported and protected in an entirely
safe condition for the usual service and to the
reasonable satisfaction of the owners, If the main-
tenance of such usual service makes it necessary,
any such utilities shall be temporarily removed and -~
relayed or reconstructed and the same shall be re-
stored or reconstructed in a new location prior to
the completion of this contract,

CG~3~2



B. ACCESS

In order that access may be had in emergencies
and for routine inspections to gates or valves on
water, gas, or other mains and to electric and other
service boxes, junction boxes and manholes that are
decked over, trap doors of a suitable size with
suitable identifying steel plates securely attached
thereto, shall be provided at all times in the deck-
ing,

C. INSULATING COVERING

Insulating covering consisting of manure, hair
felt or asbestos wrappings and boxings or other
approved material and construction shall be provided
and installed for the protection of exposed water
mains and house service pipes as may be necessary to
maintain the efficiency of the service within such
pipes and to prevent freezing in water mains and
house service pipes; to maintain the efficiency of
such insulating material or construction, it shall
be protected by waterproofed wrappings or boxings
or both, as necessary.

D, PROTECTION FROM INJURY

All utilities and all their appurtenances and
all surfaces or whatever character along the line of
the work shall be protected from injury, and such
utilities and all their appurtenances and all such
surfaces to, shall be fully restored and shall be
left in, as useful, safe, durable and good a condi=-
tion as existed before construction was begun,

E, MAINTENANCE OF CONDUITS AND DUCT LINES

Generally, vitrified clay, tile, wood, fibre,
concrete, plastic or other types of conduit or duct
lines, including masonry manholes and service boxes,
whether the duct lines contain cables or not, will
not be required to be maintained in the trenches dur-
ing the construction of the Railroad but, wherever
possible, iron or steel pipe ducts or conduits (with
their cables), and junction boxes shall be maintained
in place., In special cases, however, it will be re-
quired to maintain such conduit or duct lines in the

CG~3=3



trenches during the construction of the Railroad.,

F, CONSTRUCTION OF TEMPORARY SERVICE BOXES AND
MANHOLES

Whenever an electric service box or manhole
containing electric cables has been removed, it
shall be replaced at once by a temporary service
box or manhole which shall provide the same facili=-
ties for racking and supporting the cables as existed
in the original manhole, The temporary service boxes
and manholes shall be constructed with top, bottom,
sides and chimney of 2=inch tongued and grooved
matched lumber and shall be put together in a substan=-
tial and workmanlike manner so as to eliminate as far
as possible, the hazard of an external fire passing
through cracks, knotholes, or joints in or between
the planks, The temporary service boxes and manholes
shall be painted on their outside surfaces with an
approved fire retarding paint, Any bonding and fire=
proofing existing on the cables in the original man-
holes that may be removed or damaged during the
prosecution of the work shall be promptly replaced.

G. PROTECTION OF CABLES

When it becomes necessary to remove the ducts
from a duct line, as soon as the ducts have been re-
moved from the electric cables, temporary wooden
boxes shall be constructed for the protection of the
cables, All wooden boxes for containing cables tem=-
porarily shall be constructed of two=-inch tongued
and grooved matched lumber on bottom, top and sides,
reinforced as may be necessary to safely carry the
loads to which they are subject; the top to be re=
movable for inspection, installation or removal of
cables, The boxes shall be strongly and adequately
braced throughout their length so that they will
maintain their original dimensions and will not be
dependent upon the top cover for support,

The boxes shall be painted on their outside surfaces
with an approved fire retarding paint,

Boxes containing power, light, telephone, signal,

alarm and other communication cables shall be parti-
tioned as required to provide separation of cables
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similar to existing separation, using vertical separ=-
ators at least two inches thick and horizontal separ-
ators at least one inch thick. Boxes containing power
and line equipment cables of the New York City Transit
System shall, in addition, be lined with transite
lining of 1/4-inch thickness over the vertical and
horizontal separators. Where necessary, it may be
required to place primary and secondary power cables
in separate boxes,

H. WRAPPING OF CABLES

Whenever in special cases, wooden boxes are
deemed insufficient to protect cables, and the cables
have to be removed from their usual conduits then, in
lieu of the wooden boxes, such cables shall be covered
at once and kept completely covered throughout the
entire period of their being removed from ducts by a
layer of fabricated asbestos to be covered to a total
thickness of not less than 5/8=inch with a fireproof=-
ing cement, except that Transit Authority cables shall
be fire proofed with two layers of asbestos tape, butt
wrapped, with the joints of the two layers staggered
approximately one-half the width of the tape. The
first layer shall be a 3=-inch wide, 1/16=inch thick,
untreated asbestos tape; the outside laver shall be
3-inch wide, 1/8=-inch thick, asbestos tape, which has
been thoroughly impreanated with a highly flame resis=-
tant noncombustible, inert compound and properly cured
and dried,

Ends of fireproofing shall be severed with 1/16=-inch
impregnated tving cord, Owens=Corning "Fiberglass",

or approved ecual, Dust shields shall be secured with
tying cord.

Not more than one cable shall be exposed at one time
without fireproofing., All cables, bonding, fireproof-
ing, and the permanent and temporary structures in
which they are supported shall be maintained in first
class condition at all times,

I. REHANDLING OF CABRLE AND REMOVAL OF BOXES
During the course of construction and restoration

it may be necessary to rehandle, shift or move the
cables, and to reconstruct the temporary wooden boxes,
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manholes and service boxes in the new locations of
the cables, Prior to permanent surface restoration
all temporary wooden boxes, manholes and service
boxes shall be removed from the ground and disposed
of,

J. CONDUIT AND DUCT SEALS

When sections of electric ducts and conduits
are removed from duct and conduit runs in areas of
existing structures and new construction, the broken
or cut ends of the remaining empty and occupied ducts
and conduits shall be immediately sealed so as to
prevent any inflow of water through the remaining
ducts and conduits into the existing structures and |
new construction., The seal shall be made from ap=-
proved material and installed in a satisfactory and
workman~like manner, due precautions being taken not
to damage the remaining existing duct banks and cables,
All conduit and duct seals shall be removed after com-
pletion of the construction and prior to restoration
of the conduits and ducts,

K, WORK AROUND LIVE CABLES

Whenever a duct line containing electric cables
is to be broken away or when masonry adjacent thereto
is to be removed, the work shall be done with hand
labor entirely, using hammer and chisel, Jackhammers,
bull points or other power equipment shall not be
used, No high voltage or 625=volt positive feeder
cable of the New York City Transit System shall be
moved or racked while it is alive, Not more than one
such cable shall be taken out of service at one time
unless otherwise directed.

L. RODDING OF DUCTS AND CONDUITS

Upon the restoration or reconstruction of elec-
tric ducts and conduits found in streets, the ducts
and conduits shall be rodded by pushing a suitable
mandrel through the bore. If obstructions are found [
which cannot removed by a cleaner so as to give a |
clear and smooth opening sufficient to pass the man-
drel without damaging the ducts and conduits, the
ducts and conduits shall be removed and relaid to
the extent necessary. All ducts and conduits during
construction and after being rodded shall be plugged
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with approved plugs,
M, SUPPORT OF WATER MAIN

Where any movement of the earth adjacent to the
Railroad takes place, any water main affected by such
movement shall be immediately uncovered, the main
moved back into place without cutting off the water,
and thereafter the main maintained in place until the
movement of the earth has ceased, The main shall be
adequately supported by thoroughly consolidated mater-
ial or by masonry, if required, placed under the pipe
and brought up at least to the center of the pipe,
All labor and material necessary shall be furnished
to safely support the main during the entire period
that the main is affected by work on the Railroad,

N, MAINTENANCE, SUPPORT AND PROTECTION OF UTILITIES
BY OTHERS

If, at any time during the prosecution of the
work, utilities or their appurtenances as hereinbefore
provided are not maintained, supported and protected
and upon direction so to do, such conditions are not
corrected and proper maintenance, support and protec=
tion of such utilities not provided for, the necessary
work of properly maintaining, supporting and protect=-
ing such utilities and their appurtenances may have
to be performed by others,

O. MASONRY SUPPORTS FOR WATER AND STEAM MAINS AND
SEWERS

In the restoration of water and steam mains and
other subsurface structures, approved masonry supports
shall be constructed, In special cases, sewers shall
be similarly supported.

P, MATERIALS REMOVED FROM EXISTING WATER MAINS

Materials removed from existing water mains, and
not required to be re~used shall remain the property
of the City and shall be delivered to the environmen=-
tal Protection Administration of the City of New York
Department of Water Resources, Bureau of Water Supply
at the site of the work on board Department of Water
Resources trucks or shall be disposed of at the option
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of the said Department,

Q. MAINTENANCE, SUPPORT AND PROTECTION OF OTHER
STRUCTURES

Structures, within net lines or as indicated on
plans belonging to various City Departments including
but not limited to, street lampposts, traffic posts,
fire alarm posts, parking meters and traffic signs,
with their attachments, shall be maintained, supported
protected, and shall be restored in their original
locations in accordance with the Standards and pro-
cedures of each City Department having jurisdiction
thereof, Said structure shall be made accessible
for maintenance at all times, Posts, control and
alarm boxes, or other structures removed and not to
be reused, shall remain the property of the City De-
partment having jurisdiction thereof, or shall be
disposed of with permission of said City Department.,

R, OBSOLETE DUCT LINES

In case duct lines of obsolete type are found
in the street and the owners of such duct lines re-
quest the Authority to provide in lieu thereof duct
lines of modern type of construction, the Authority
may, by arrangement with the said owners, provide
such modern type of construction, and under such
arrangement the said owners may furnish the material
for the duct lines, In such case, it may be re-
quired hereunder to lay the ducts furnished by the
said owners or to perform such other portion of the
work as may be necessary to complete the duct lines
of modern construction,

lll - STEAM MAINS
A. MAINTENANCE OF STEAM SERVICE

In order to maintain steam service provided by
Consolidated Edison Company of New York, Incorporated
(hereinafter called "Edison Company") during the per=-
iod of construction, portions of the existing steam
mains within the limits of trench excavation (and
certain portions of steam mains where adjacent thereto)
shall be replaced by a system of new steam mains as
generally indicated on Drawings.
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B, CHANGE=OVER OF STEAM DISTRIBUTION

The transfer of steam distribution from any
section of the existing steam main system to the
corresponding section of the new steam main shall
be undertaken only when the section to which serv=-
ice is to be transferred is completed and ready for
furnishing service except for completion of end
sections, and shall be done with a minimum of in-
terruption to the distribution of steam, and only
during off-peak hours of the nights or on Sundays,
in accordance with the usual practice of the Edison
Company.

C. NEW STEAM MAINS

The new sections of steam mains will be of the
type indicated on the Drawings as "Pre=fabricated
Steel Conduit Construction" and consists, in general,
of an inner steel pipe (steam main) covered with
insulation and housed in an outer steel conduit, All
pipe, fittings, expansion joints, anchors, accessories,
insulation, housing construction and all other work-
manship and material shall comply with the latest
standards of the Edison Company. Attention is called
to the fact that it may be necessary to field fabricate
certain portions of the steam main construction.

D, WORK TO BE DONE BY OTHERS

Arrangement shall be made with the Edison Company,
for the jointing of all pipes and accessories where
such connections must be made to an active or "live"
steam system,

E., REMOVAL OF EXISTING STEAM MAIN

All portions of the existing steam mains (includ-
ing appurtenances) that are replaced by new steam mains
shall be removed and disposed of unless such existing
mains may be preserved for reuse in the permanent
system,

F. RESTORATION OF STEAM PIPE SYSTEM

The restored steam pipe system (portions of new
steam mains, existing steam mains to remain, services,
and appurtenances) shall be put in a condition similar
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to and equally as good as the steam system that ex-
isted prior to the commencement of work hereunder,

G. MAINTENANCE, SUPPORT AND PROTECTION OF EXISTING
STEAM MAINS

It will be necessary to maintain, support, pro=-
tect, underpin (where necessary) and restore portions
of existing steam mains where such mains or portions
thereof are within the excavation limits, Prior to
commencing work in the vicinity of said steam mains,
drawings showing proposed method of maintaining,
supporting, protecting and underpinning (where nec=-
essary) said steam mains shall be submitted for
approval,

IV - GAS BY-PASS

Whenever the excavations are decked, all gas
pipes, the use of which cannot temporarily be dis-
pensed with, shall be by-passed as directed. Tempor=-
ary pipes to take their place shall be laid where
indicated on the drawings or where ordered,

A, DEFINITION

(a) A gas by=-pass shall mean a system of gas pipes,
including all required appurenances, furnished as

a temporary substitute for a portion of the existing
gas pipe system,

(b) At such time as determined, the gas by=-pass shall
be removed and the disturbed portions of the existing
gas pipe system shall be restored,

B, REMOVAL AND CAPPING

Sections of existing gas mains shall be temporarily
or permanently removed from a gas supply system and
the remaining "live" pipe ends sealed with caps., It
may be ordered that temporary caps shall become perm=-
anent caps and that the removed sections of gas main
shall not be restored.,

C. RESTORATION

Restoration of a gas system shall mean the reconstruc-
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tion to original line and grade of that portion of a
gas system which has been by-passed or temporarily
capped,

At such time as directed, the gas by=-pass system or
temporary capping shall be removed and that portion
of a gas system which has been by=-passed or tempor=-
arily capped, shall be restored or relocated,

D, RELOCATION

Relocation of a gas system shall mean the permanent
rerouting of that portion of a gas system which has
been permanently removed and the reconstruction to

other than original line and grade of that portion

of a gas system which has been by-passed or tempor-
arily capped,

E, CONSTRUCTION STANDARDS

All work in connection with restoration and relocation
of gas pipes shall be done in accordance with the
latest construction standards of the Consolidated
Edison Company of New York, Inc, or the Brooklyn Union
Gas Company, whichever is applicable,

F, SERVICE LINES

Service lines shall be supported, maintained and re-
located where indicated or ordered to provide
continuing service during gas work,

G. WORK TO BE DONE

Main and Service valves shall be connected and dis-
connected on pipe work and required pipe and fittings
including, but not limited to, tees, reducting tees,
offsets, crosses, reducing crosses, bends and reducers,
shall be provided and attached for the "live" connec=
tions to be made by the utility company at the mains,

H, MAIN VALVES FOR GAS BY=PASS

Temporary main valves to control gas by=pass will be
provided by the utility company, and returned to the
utility company upon completion of gas by=-pass,
Valves shall be accessible at all times and properly
identified,
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I, "LIVE" GAS WORK

Arrangement shall be made that the utility company
owning or operating a gas supply system perform all
required "live" gas work, This work includes such
operations as, but not limited to, cutting, drilling,
purging, tapping, bagging, capping of mains; removal
of temporary caps; the connections and disconnections
of main, service and circulator system valves at
"live"mains; the turning off and on of main, service
and circulator qgas valves in the street and the cir=-
culator pipe work performed by the utility company.

J. WELDING

All required welding of steel pipes and fittings for
gas system work shall be done by persons approved by
the utility company as qualified to do such work,
Welding shall be done in the presence of a utility
company inspector,

K. LIFTING OF GAS PIPES

Cable or chain slings shall not be used to move,
lift or place coated pipes and fittings, Only ap-
proved, flat-face slings shall be used, Coatings of
pipes and fittings damaged by the operations shall
be repaired in an approved manner without any addi-
tional cost to the Authority,

L. DAMAGE TO GAS WORK

All damages to gas work made during the construction
operations shall be repaired according to the proce-
dures required by the utility company.

M. GAS PIPES AND FITTINGS

Gas pipes, fittings and appurtenances shall be of
type, quality and design approved by the utility
company. All cast-iron pipes and fittings, and steel
pipes and fittings which do not have an approved hot
coal=tar enamel coating, which are removed from an
existing gas system for by-pass or capping work,
shall, where required by the utility company, be re-
placed by approved coated steel pipes and fittings

(to be supplied and delivered by the utility company).
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Pipe sections temporarily removed and to be reused
in the Works shall be purged, sealed and preserved
for restoration work, Approved hot coal-tar enamel
coated pipes and fittings shall be furnished for
relocation work,

Approved insulated couplings shall be furnished for
connections of coated steel pipes to existing uncoated
steel pipes or to existing cast=iron pipes.,

Valves for mains and services shall be of material,
quality and design approved by the utility company.

Existing pipes, fittings and appurtenances which can-
not be re-used in the Works because thev are not in a
serviceable condition will be replaced by the utility
company.

N. TESTS

(a) All tests required by the utility company shall be
performed in connection with the installation of gas
work, All such tests shall be conducted in the pres=
ence of a representative of the utility company and
performed with equipment approved by the utility
company.

(b) Radiographic tests of welds shall be performed
by persons cqualified by the utility company to per=-
form such tests,

(c) The number, type, manner and extent of all tests
required in connection with gas work, shall be ascer=-
tained from the utility company.

0O, EXISTING MATERIALS

The utility company shall be furnished with an item=-
ized list of all materials removed from the existing
gas system and those materials removed that are not
approved for re-use in the Works or that are not other=-

wise retained by the utility company shall be disposed
of.

P, SAFETY SEQUENCE

In order not to subject the existing gas lines to
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excessive vibrations, as the first order of work, all
gas by=-passing work shall be performed before driving
any soldier beams or sheet piling., Soldier beams may
be placed prior to by=-passing the existing gas lines,
provided that a hole shall be auger drilled to sub-
grade, and then soldier beams shall be placed in the
pre~augered holes,

V - SURFACE BY-PASSES

Gas by=-passes shall be constructed as indicated on

the drawings or as directed., Where indicated on draw=-
ings, surface by-passes shall be protected from roadway
traffic by guard timbers, railings, guard pipes and
timber housing, Such housings shall be maintained

free of snow, ice, dirt and debris, Where surface by-
passes are laid on irregqular ground surfaces, suitable
supports shall be provided as directed., Drips shall

be provided at all low points, Expansion joints shall
be furnished at the locations indicated or directed.

VI - OVERHEAD BY-PASSES

Overhead by=-passes shall be protected from roadway
traffic by guard pipes. Overhead by-pass pipe shall

be painted with two coats of an approved bituminous
paint, All other exposed parts of an overhead system,
including tower and other supports, shall be kept
neatly painted throughout the life of this contract,
Construction, if approved, for the support of the over=-
head gas pipes other than that indicated may be used,

VII- REFLECTORIZED STRIPING

Reflectorized striping, conforming to the pattern

and colors specified for Class I and Class II barrie=
cades described in the New York City Department of
Traffic "REGULATTION MANUATL ON
TEMPORARY TRAFFIC AND PEDE S=-
TRIAN CONTROL BY STREET BAR-
RICADES AND CHANNELTIZATTION",
shall be provided on the vertical and horizontal pipes
of overhead gas by-passes and on all guard pipes.,
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Reflectorized striping shall be maintained for the
duration of this contract and shall be replaced when
the reflectorizing quality of the stripes has been
lost,

VIll- LENGTH OF BY-PASS

The extent of the gas by=pass system is generally
indicated on the drawings, except in special cases
governed by local conditions where greater lengths
may be necessary.

Gas by=-pass pipe shall, in general, be connected to
the original system at the nearest practicable point
beyond the area of interference with the Railroad;

and where the pipe is carried overhead on towers, the
pipe shall not be higher than necessary to provide

the required headroom, Greater lengths and heights

of the gas by=-pass and supports may be permitted where
necessary to provide clearance,

IX - SERVICE LINES

Service lines shall be supported and maintained, or
permanently or temporarily relocated, as herein else=-
where provided, An approved shut-off valve shall be
furnished in the street for each service line which

is permanently relocated or temporarily connected to

a gas by=pass, if such a valve does not exist, Valves
shall be accessible at all times and properly identi=
fied, An "auto=-seal" pipe system which runs from a
main to a curb or sidewalk box is deemed to be a
service line,

X - STORM, SANITARY AND COMBINED SEWER FACILITIES

Operation shall be conducted so as not to interfere
with the service provided by existing sewers and lat~
erals from adjoining properties, Detailed plan shall
be submitted for the review for temporarily supporting
sewers and laterals, or otherwise handling flows in
these lines during construction by pumping, fluming

or other approved means, Where flumes are used, they
shall be fully enclosed and under no circumstances
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shall the contents of any sewer or appurtenance be
permitted to flow across the surface of any street,
property or into any excavation,

CG-3-16



Chapter 4






Chapter 4
EXCAVATION

TABLE OF CONTENTS

GENERAL REQUIREMENTS. ® ® 0 00 00 0 0 00 0080 00 oCG-n"l
Ao DESCRIPTION.-.oc.t-oooooo-c--oocooCG-u-l
B. EARTH AND ROCK EXCAVATION

CLASSIWIED » s svws s T ————— 1 P |
. TWO SHIFTS EMPLOYED....:.¢ceeeeeees.COG=4=2
s DBLABTING ..onvwnscnnssosnnnsesnsasnsClullad
SEISMOGRAPH RECORDS....cevveessssCG=U4=3
RECORDED SEISMOGRAPH DATA.........CG-4-3
OTHER DATAsscsnssnsss cecesccasses COG=U=Y
SEISMOLOGIST...ce0v.. ssbassasesnssCl=lall

PROTECTION AGAINST DUST HAZARD....CG-4-4
DISPOSAL OF MATERIALS EXCAVATED...CG-4-4

MATERIAL TAKEN BY CITY...¢eveee...CG=U-5
TEST PITS..cconssvsesvnncnnanessans CG-4-5

VEHICLES TO BE TIGHT.....-..boooooCG-“_S

2 2 0" 4 H @D Q@ 4" m oo o Q

VENTILATION, LIGHTING AND FIRE

PRECAUTIONS.-.....-ooooooo-oolaoooCG-u-s

iv



LL;

I11,

MATERIALS.--..--oovoc'ooocaooooooocoooCG—u-G

o o Q "9 M o Q W

STEEL SHEET PILING.::seeeeececess CG=U4=6
TIMBER FOR SHEETING AND BRACING...CG-4-6
STRUCTURAL STEEL.:vseeessecsssass CG=U=6
STEEL TIE-BACK CABLES.....cc0s0...CG=4-6
SLURRY..... ‘e e cesessessesCG=U=6
SLURRY PROPERTIES...... sessensssseCO=U=T
SLURRY CONFORMITY REQUIREMENTS....CG-4-7
SOLDIER PILES. cosvssosssooses ee...CG-U4-8

CONSTRUCTION METHODSQ ® 00 00 00000000 000 -CG-u-S

WIDTH AND DEPTH OF EXCAVATION.....CG-4-8
SUPPORT OF EXCAVATION.......s4....CG=U4-9
ROCK TRENCHES TO BE COMPLETELY

BRACED CG-4-10

sHEETING..... --------- ........-...CG-"—IO

SOLDIER PILE AND TREMIE CONCRETE
WALLS. s sussnnavsnsasmensnneninsnssOulinld
WELDING TEMPORARY STEEL...........CG-4-18
ROCK TO BE STRIPPED...ceseeeseess .CG=U=-18

iv-11



SUBSURFACE STRUCTURES....eeeeveesses.CG=4-18
EXCESS EXCAVATION IN ROCK TRENCH.....CG-4-18
EXCESS EXCAVATION...:essesseeossossss.CG=4=19
SAFEGUARDING EXISTING SEWERS.........CG=4-19
SUBSURFACE DRAINAGE....:ceveeuseesss .CG=U4=20
OFF-LINE TRENCHES TO BE BRIDGED......CG-4-20
STREETS TO BE FREE FROM
OBSTRUCTIONS .. cceseeccecccssssoeesss s CG=U=20
PUMPING....ccc00 cesecsessss swsiesons wCO=Yu]
REMOVAL OF MASONRY...:eeeesesnneesss .COG=4-24
REMOVAL OF VAULTS. vossnssnosnnnssosssCO=8=25
REMOVAL OF FOOTINGS OF ABUTTING
BUILDINGS.cassassssnsssesssssnessssssCG=8=25
CINDER BLOCKS IN BUILDING VAULTS.....CG-4-25
NO ALLOWANCE BEYOND NET OR EXCESS
MEASUREMENT LINE....eoeoosecsosessesCG=8-25
EXCAVATION BELOW NET LINES...........CG=-4-26
CHANGE OF ROADWAY WIDTH OR

STREET ORADE..ccoveeseacsssssssscsssssCO=8=26
NET LINES DEFINED-TRENCH

EXCAVATION . cossssssnssanssnsswnsenessCOlia2bd
NET LINES TO GOVERN...ccesceossssssssCOG=l=26

iv-111



7. EXCESS ALLOWANCE IN ROCK TRENCH.......CG-4-26
AA. EXCAVATION FOR PIPES........ Ceeeneee..CG=U=27
BB. EXCAVATION FOR SEWERS........cecee....CG-U4=28
CC. EXCAVATION FOR CONDUITS AND DUCTS.....CG-U-29
DD. EXCAVATION FOR PERMANENT RAILROAD

DRAINAGE . « o v v e vennennnceeneseannennsssCG=Uu29
EE. WASTE MATERIAL....eeuveeneerennnennss.CG=U=30
FF. RIGHT TO HAVE WASTE MATERIAL

REMOVED ------------- ® 0 0 0 9 0 0 00 00 000 0 0 0 .CG-u-30
GG . REMOVAL OF PLANT --------- ® e 0 0 00 00000 00 CG-u-30
HH. PROTECTION AGAINST FIRE...c.ccccoceoces CG-4-30

IV. BACK FILLING AND FILLING

A- DESCRIPTION- e e 0 s 060000000 00 ® o e 00 000 00 00 CG-"""31
B. MATERIALS e e e 00 000 0 e e 0 0 0 00 00 0 e e 00 00 0 CG"L‘-31
C. CONSTRUCTION METHODS::eececeescnacnnns CG-4-31

iv-iv



Chapter 4
EXCAVATION

| - GENERAL REQUIREMENTS
A, DESCRIPTINN

Excavation shall be made from the ground surface to
the net lines indicated or otherwise ordered and
shall include cut and cover subway excavation, sup-
port for excavation, and excavation for existing,
new and relocated facilities,

B, EARTH AND ROCK EXCAVATION CLASSIFIED

(a) Earth referring to materials of excavation as
classified for payment, shall mean all materials of
whatever nature encountered, except rock as defined
in paragraph (b) below, and the removal of masonry
as defined in Chapter 4, ITI, Q. The following
will, among other things, be classified as earth
excavation: filled ground (including rock fill),
foundations and vault of buildings, boulders and
other materials requiring blasting, trees and shrubs,
old timbers and planking, wood, concrete or steel
piles, pavements, abandoned street surface railroads
(including foundations), abandoned elevated railroad
column piers and footings, curb and sidewalks with
their foundations, valve chambers, pipe galleries,
manholes, gasoline and oil tanks, basins, sewers,
ducts and conduits, pipes, tubes and drains, Soft
decomposed or disintegrated rock, which, in the
opinion of the Engineer, can be removed by means
other than blasting, channeling, wedging, barring

or other method ordinarily used to remove hard ledge
rock, will be classified as earth excavation,

(b) Rock, referring to materials of excavation as
classified for payment, shall mean the hard ledge
rock in its natural bed, which is removed by the
methods, properly used, of blasting, channeling,
wedging or barring,
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C. TWO SHIFTS MAY BE EMPLOYED ON TRENCH EXCAVATION

Work of excavation, exclusive of tunneling, for the
Railroad may be prosecuted for a period of 16 hours
each working day, using two 8~hour shifts, during
the hours of 7:00 A,M, to 11:00 P,M, only, until

the excavation shall have been completed, Such work
will include, among other things, trench blasting
and removal of excavated trench material,

D, BLASTING

(a) Whenever material requiring blasting is encoun=
tered in any excavation, all necessary precautions
shall be exercised as required by the ordinances of
the City relative to blasting., Fxplosives shall be
used only of such character and strength as may be
permitted by the Authority, and the right is reserv=-
ed that ordinary blasting powder in small charges,
shall be used, Blasting shall be done as approved
and under such restrictions as may be imposed,

(b) Such magazine and magazines houses shall be
provided for the storage of explosives in such man-
ner as may be approved by the proper municipal and/or
other authorities in charge of such matters, No
larger quantity of explosives shall be removed from
the magazine to the site of the work than will be
actually required for immediate use and any excess
shall be returned to the magazine as soon as the
loading of the heading is completed., The amount of
explosives kept in any one place shall not exceed
the limit permitted by any ordinance of the City or
as may be determined by the Authority, Caps and
exploders shall not be kept in the same place with
dynamite and other explosives, During freezing
weather, special precautions shall be taken as to
the care and manipulation of dynamite,

(c) Drilling and blasting shall be conducted with
all possible care, but in no case shall the peak
particle velocity of each blast exceed 2,0 inches

per second at the nearest structure, The drill holes
shall be placed close together, and light charges
shall be used in order not to shatter the rock unduly
beyond the net outside line of the Railroad structure
nor to endanger adjoining property.
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(d) At certain locations where the use of even light
charges of explosives for the removal of the rock
might undermine, shatter or otherwise endanger adja-
cent portions of an existing structure, the rock
shall be removed by means other than blasting.

(e) When blasting operations are being done in the
vicinity of the existing structure, special precau-
tions shall be taken to prevent damage to the existing
structure, All necessary apparatus and assistance
shall be furnished to permit a continuous observation
of the effect, if any, on tunneling adjacent to or
under the existing structure, In order that train
operation on the existing structure may be properly
and safely coordinated with the blasting operations,
telephone or other electric communications system
connecting all parts of the work shall be furnished,
installed and maintained, The system and its in=-
stallation and the operation thereof shall be subject
to approval,

E., SEISMOGRAPH RECORDS

During the time when blastinag operations are in pro-
gress, seismographic monitoring shall be provided,
Individual reports and data for each blast monitored
shall be furnished, Two seismograph instruments

shall be furnished and installed where directed,

The seismographs shall be portable, 3-component photo=
graphic recording instruments of the Leet type or
equivalent, The services of the seismograph instru=-
ments and operating personnel shall be retained for
the entire period of blasting operations,

F, RECORDED SEISMOGRAPH DATA

Seismograph reports to be submitted shall include
identification of instrument, name of observer, name
- of interpreter, distance and direction of recording
station from the area of detonation, date and exact
time of reading, type of ground at recording station,
peak particle velocity for all components as well as
resultant for all frequencies of vibrations, duration
of motion in excess of one-one thousandth of an inch,
and a copy of the photographic record of seismograph
readings, Seismograph readings and blasting shall
be synchronized,
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G. OTHER DATA

Other data to be submitted for each monitored blast
shall include location and spacing of drill holes,
kind of blasting caps, distribution of instantaneous
or short period delay blasting caps, or both, delay
interval used, order of firing, total amount of ex-
plosives per round and per group of delays, date and
exact time of firing of blast, name of person in
responsible charge of loading and firing, blasting
permit number, name and location of project, signa=-
ture and title of person making report,

H, SEISMOLOGIST

The services of a seismologist whose qualifications
are satisfactory to the Authority shall be employed
on a consulting basis, He shall submit an anlysis

of seismograph readings with signed seismograph re-
ports,

I. PROTECTION AGAINST DUST HAZARD

Equipment for the elimination by suction methods of
dust and/or wet method of drilling produced by rock
or masonry drilling or other operations, as approved
by the New York State Department of Labor, shall be
installed, maintained and effectively operated for
the protection of property against dust and workmen
against the inhalation of harmful dust, In the
event that conditions are encountered in any area
to render the use of suction methods ineffective or
impracticable, the work of rock or masonry drilling
or other operations in such area shall be performed
by other approved methods, If some other device or
method is developed that will protect property
against dust and the workmen against the inhalation
of harmful dust, such device or method, if approved
by the said Department of Labor, and the Authority,
may be used,

J. DISPOSAL OF MATERIALS EXCAVATED

Fxcavated materials shall be removed expeditiously
and, except as otherwise provided in Chapter 4, I,
K., the portion of such material not required for
backfilling or filling shall be disposed of in any
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place subject to the ordinances and regqulations of
the City Authorities and other laws governing the
disposal of such material and the requlations of
the United States Government as to the disposal or
dumping of material in and about or near the Harbor
of New York, No excavated material shall be stored
at the site of the work,

K, MATERIAL MAY BE TAKEN BY CITY

If at any time during the course of construction,
the City shall desire for City purposes, any part
of the excavated material, not otherwise provided
for herein, the Authority may order such material
dumped or turned over to the City at a point desig-
nated,

L, TEST PITS

If ordered, test pits shall be dug at the locations
and to the depths directed alongside the foundations
of any buildings to aid in determining the necessity
for maintaining, protecting or underpinning the
building or for the purpose of determining the loca=-
tion of sewers or other subsurface structures, or
for any other purposes.,

M. VFHICLES TO BE TIGHT

All trucks, buckets and other vehicles used for the
removal of material, shall be tight and so arranged
and so loaded as not to spill, Whenever a truck,
bucket or other vehicle so used is leaky or unsuit-
able, it shall be immediately withdrawn from the
work,

N, VENTILATION, LIGHTING AND FIRE PRECAUTIONS

To assure the safety of the work and the workmen
during construction, safe and adequate ventilation
and lighting shall be provided, All reasonable pre-
cautions shall be taken against fire and provisions
shall be made for the extinction thereof,
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Il - MATERIALS
A, STEEL SHEET PILING

Steel sheet piling shall be of the continuous inter=-
locking type and shall be of the section best suited
for its intended use, Steel sheet piling shall con=-
form to the requirements of ASTM Designation A 328,

B, TIMBER FOR SHEETING AND BRACING

All timber used for sheeting, shoring, bracing, or
other temporary purposes, shall be sound and free
from any defects that may impair its strength,
Timber shall be spruce, Douglas fir, white or
yellow Lodgepole or Ponderosa pine, or western hem=-
lock plank, planed on one side and either tongued
and grooved or splined, Timber shall not be less
than 4 inches thick and lumber shall not be less
than nominal two inches thick. The thickness of
sheeting and bracing may be increased as ordered,
All sheeting and timber used temporarily shall be
put in place by competent mechanics, shall be keyed
tight by wedges where necessary and so arranged as
to be withdrawn readily without endangering the !
adjoining soil, |

C. STRUCTURAL STEFL

Structural steel shall conform to ASTM Serial Desig-
nations: A7 or A36.

D, STEEL TIE-BACK CABLES b

Steel tie back cables used in connections with
temporary construction shall conform to ASTM Serial
Designation: A 416,

E. SLURRY

Slurry shall consist of a stable suspension of
powered bentonite in water, The powered bentonite
shall conform to the requirements of API Standard
13 A, Specification for 0Oil=Well Drilling = Fluid
Materials,

CG-4-6



F, SLURRY PROPERTIES

Slurry properties shall be determined by tests
described in the API Standard 13 B, "Standard
Procedure for Testing Drilling Fluids", During all
slurry operations, a full time laboratory technic~
ian qualified to perform and carry out the specified
tests shall be available and all the necessary lab=-
oratory facilities and testing equipment shall be
provided, A suitable sampler for obtaining slurry
samples from any depth within the holes or slots
shall be provided, Tests shall be performed by the
laboratory technician, The tests required shall
include:

(a) Slurry Weight (Density):;

(b) Plastic Viscosity and Get Strength by
Marsh Funnel and Viscometer}

(c) Filtration (Water Loss);

(d) Sand Content,

G, SLURRY CONFOPMITY REQUIREMENTS
Slurry shall conform to the following requirements:

(a) The slurry shall contain a minimum of 0,6 pounds

of powdered bentonite per gallon of water, The prop-
erties of the slurry may be altered to suit construction
conditions by admixtures used for the control of oil
field drilling muds, Under no condition will peptizing
or bulking agents be allowed,

(b) Density of the slurry at the time of introduction
into the holes or slots shall be approximately 65
pounds per cubic foot, At no time during excavation
shall the density of the slurry and soil mixture be
more than 80 pounds per cubic foot,

(c) Plastic Viscosity at time of introduction into
the trench shall be more than 15 centipoises at 20
degrees C, as determined by viscometer,

(d) water loss (filtration at any time during exca-

vation) shall be less than 20 cubic centimeters in
30 minutes per square foot.
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H, SOLDIER PILES

Soldier Piles shall be rolled or fabricated steel
shapes conforming to the sections and dimensional
tolerances indicated on the Contract Drawings, and
shall be of structural steel conforming to ASTM
Designation A 36, and A 441 as indicated,

I, TREMIE CONCRETE

Tremie Concrete shall be Class 4000 with 3/4 inch
maximum size aggregate,

J. TEMPORARY BACK FILL

Temporary backfill shall be as approved., The back=-
fill shall provide stable support to the ground and
displace the slurry., Pea gravel or sand=-clay=-cement
mixture are suitable, An approved bulkhead may be
substituted for backfill if it meets the above re-
quirements,

lll - CONSTRUCTION METHODS

A, WIDTH AND DEPTH NF EXCAVATION

(a) Special care shall be taken to avoid damage
wherever excavation is being done, The width of
such excavation shall not exceed the width actually
necessary for the proper prosecution of the work,
All excavations shall be of such width, in addition
to that of the Railroad as shall be necessary, for
the proper and expeditious progress of the work and
to permit the layinag and readjusting of all sewers,
mains, subways and other subsurface structures en-
countered along the route and contiguous to the
Railroad.,

(b) Excavation shall be carried to such depths as
may be necessary to permit the laying of such con=-
crete bed, special foundation or drain pipes as may
be deemed necessary.

(c) Excavation below the elevation of the invert
of the existing subway structures shall be done by
a method insuring against a possible loss of ground
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under the existing structure,
B. SUPPORT OF EXCAVATION

(a) The sides of the excavations shall be maintained
and secured by a system of supports which shall con=
sist of soldier piles, soldier beams and lagging,
sheeting, sheet piling or SPTC wall, consisting of
soldier piles or soldier beams combined with tremie
placed concrete in slurry filled trench excavation
between soldier piles or soldier beams, or other ap-
proved method of support, secured in place by means
of bracing which may include wales, braces, shores,
struts, anchors and similar members, special precau-
tions being taken where there is additional pressure
due to the presence of buildings or other structures,
The sustaining members in the bracing system shall
be designed to furnish sufficient reaction against
the side banks to maintain stability in such banks,
Such reaction in the members shall be obtained by
the use of suitable wedges properly driven into the
joints between such members until the necessary re=-
action is produced against the banks or by such other
approved method., Wherever necessary, steel plates
and wedges shall be used in driving up the members
to produce such reaction, End banks or bulkheads
shall be sheeted and braced in such manner that the
compression stresses from such banks are transmitted
through diagonal braces into sidewalls or the sub-
grade, or both, as necessary. Special care shall be
taken to assure the stability of the foundations of
the vertical supporting posts, In rock cuts and
wherever the work is prosecuted by blasting opera=-
tions, special care shall be taken to so seat and
brace the main sustaining members of the bracing and
supporting systems that they will not be displaced
by blasting shock or by fragments thrown by blasts,

(b) Wherever in connection with the construction

of the Railroad in trench, it is advisable to use

steel sheet piling, steel sheeting and/or steel brac-
ing in lieu of wood or timber to support the excavation
or for any other purpose, such steel sheet piling

steel sheeting and/or steel bracing shall be furnished
and installed, Such steet piling, sheeting and bracing
shall be left in place unless removal permitted by the
written order, Approved precast masonry slabs or
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beams, where suitable, will be permitted in lieu of
steel,

(c) 1If so directed, the sheeting shall be left in
at any place as may be determined for special rea-
sons,

C. RNCK TRENCHES ™ BE COMPLETELY BRACED

Under the provisions of Paragraph B, it may be re-
cuired to completely maintain and secure the side
banks of rock trenches for the Railroad by bracing
the side banks regardless of the character of the
rock., The size, spacing and arrangement of the
members of said bracing system shall be as the na-
ture of the rock may require at any location.

D, SHEETING

(a) The sheeting shall be so designed and placed
as to prevent as far as possible the natural ground
back of the sheeting from moving and shall furnish
a full bearing against the banks, voids behind the
sheeting being filled when necessary to obtain such
bearing, Sheeting shall be driven or placed as best
suited to the local conditions. The excavations
shall not be made in advance of or below the bottom
of the sheeting, Sheeting shall be started at the
surface or, according to local conditions, at such
depths below the surface as may be necessary,

(b) Where the excavation is near an adjacent build-
ing, the sheeting shall be started before excavating
below the foundation of the building, and in every
case where the excavation is adjacent to buildings,
the sheeting shall be started at such depth in rela-
tion to the foundation of each such building as may
be necessary to prevent displacement of the soil
which supports the building,

E, TIE=-BACK ANCHNRS, ANCHORED IN ROCK
E.l1 Working Drawings
Full details, including design calculations, instal=-

lation and load test procedures, and detailed working
drawings of proposed tie=-back anchor system shall be
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submitted prior to starting work, The working draw=-
ings shall indicate the soil profile for which each
anchor is intended, the design load of the anchor
for the full excavation condition, size and number
of strands per tendon, the preload and the proof
test load,

E.2 Test Load

All tie=back anchors shall be tested to a proof load
equal to 120% of their design load for full excava=
tion condition, The test load shall be held for a
period of 10 minutes and shall then be reduced to
80% of the design load for full excavation condition
and maintained at that level until the tie-=backs are
secured in such a manner that the tie=back anchors
will retain the required preload permanently,

During the preloading operation, means shall be pro=-
vided to measure applied forces to an accuracy of

t 5%, Loads shall be applied in increments of five
(5) tons every 5 minutes up to the required load,

The full test load shall then be maintained for at
least 10 min, This procedure may be modified depend=-
ing on the tie=back design and field conditions,

A complete record of all loads and deformations shall
be kept, and a copy of this record shall be furnished,

An approved number of tests shall be conducted to
demonstrate the adequacy of tie=backs as a support
system for typical subsurface conditions, These
tests shall be conducted prior to the use of any

type of tie=back system for actual excavation support,

E.3 Drilling of Holes

Holes for tie=back anchors shall be drilled to the
diameter, depth, line and tolerances specified, an
allowance for over=drilling being added to the depth

where detritus cannot be removed from the bottom of
the hole,

E.4 Post=Grouting Procedures
(a) The tendon shall be inserted into the finished
h0180
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(b) A grout tube shall be fixed to the made-up
tendon or placed later, within 6 inches of the
bottom of the hole, and water shall be circulated
thru the grout tube until the emerqging water is
clean,

(c) Grout of the following mix shall be pumped to
the dead-end anchor:

two (2) parts of cement

one (1) part "O" graded sand

two (2) pounds of water reducing retarder
per bag of cement.

(d) After the grout is placed, the tendon shall
remain undisturbed for a minimum of 72 hours.,

(e) As soon as possible after the tendons have been
stressed, they shall be grouted solid throughout
their entire length,

F, ©SOLDIER PILE AND TREMIE CONCRETE WALLS
F.1 Description

Construction of trench supporting system utilizing
the soldier pile and tremie concrete (SPTC) walls
includes the excavation of preparation trenches,
drilling slurry filled holes, installation of sol=-
dier piles in the slurry filled holes, excavation

of slurry filled slots between the soldier piles,
placing concrete by tremie in the slurry filled
slots between the soldier piles, and temporary back=
filling.

F.,2 Holes for Soldier Piles

Holes shall be drilled to the depth and tolerances
and at locations as indicated or as directed,

F.3 Diameter of Holes

Diameter of holes shall be such as to provide easy
driving of the soldier piles and still retain soldier
pile outside flange contact with the undisturbed soil
at the periphery of the hole. The revised diameter
of holes shall be approved as necessary to suit field
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conditions and drivability of the soldier piles,
Diameter of the holes shall be to, at least, .
two inches less than the outside flange=~to=flange
dimension of the soldier piles unless otherwise
authorized, At the option of the Contractor, the
diameter of the holes may be increased up to six
inches greater than the outside flange-to-flange
dimension of the soldier pile, provided they are
backfilled after installation of soldier piles
with approved lean cement=-sand mix,

F.4 Filling of Holes

Holes shall be filled during drilling with slurry
to within two feet of the top of the hole, The

top of the hole is defined as the bottom of the
preparation trench, Continuous agitation or cir=-
culation of slurry shall be provided to maintain
slurry properties as specified and to prevent
caving., Slurry movement shall be continued until
the soldier piles are installed, If holes are to
be backfilled with lean cement-sand mix after the
soldier piles are in place, the backfill must be
placed by pumping method, The bottom of the plac=
ing pipe shall be placed on the bottom of the hole
to start placing operations and thereafter must be
maintained five feet below the surface of the back=-
fill., The placing of the backfill shall be performed
so that the backfill is never more than five feet
higher on one side of the pile than on the other,

F.5 Cuttings from Drilling

Cuttings from drilling shall be removed from the
slurry and disposed of, Disposal of cuttings into
any sewer system or sewer drainage area is prohibit=
ed.

F.6 Sequence of Scheduling

In order to provide for the protection of adjacent
structures and facilities, construction of SPTC
walls shall have certain limitations as follows:

F.6.,1 Drilled Holes

Soldier piles shall be installed in the drilled
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holes within 24 hours of completion of drilling of
the hole, Partially drilled holes shall be com=
pleted or backfilled with sand or pea gravel within
24 hours, Within any 50-foot length of wall, no
more than two adjacent drilled holes may be left
slurry-filled without soldier piles installed,
Within any 150-foot length of wall, no more than

ten slurry-filled holes with soldier piles installed
may be left without excavating slots between and
filling with tremie concrete, If soldier pile hole
is backfilled with lean cement-sand mix, within 24
hours of completion of drilling and beam installa-
tion, one may proceed along the wall in a continuous
drilling and soldier beam placing sequence, except
that within any 50-foot length of wall, no more than
three adjacent drilled holes with beams in place may
be left slurry-filled without lean cement-sand back=-
fill in place,

F.6.,2 Slot Excavation

Within any 50=-foot length of wall, no more than two
excavated slots between soldier piles may be left
slurry=-filled without tremie concrete in place, 1In
addition, there shall be at least one unexcavated
slot, or tremie concrete filled slot, between the
two excavated slots, Placement of tremie concrete
shall be started in the excavated slot within twelve
hours of completion of excavating the slot and pro-
ceed continuously until completion of concreting,

F.,7 Installing Soldier Piles

Soldier piles shall be installed to the indicated
tip elevation or, where no tip elevation is indi-
cated, to at least two feet below the bottom of the
hole.

Soldier piles shall be centered in the drilled hole
during driving, Temporary or permanent pile tip
guides or driving points may be used to insure cen-
tering., Shop and field splicing of soldier piles
shall be done only within areas indicated on contract
drawing. Field splicing, where necessary, shall be
such that no two adjacent soldier piles shall be
spliced within two feet of the same level, All
splices shall be assumed to be in tension,
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F.8 Slot Excavation

Slot excavation of the slot or spaces between two
adjacent soldier piles may be accomplished by com=
bination of drilling, clamming, scraping or other
approved means, The means used shall be such as to
minimize over-excavation and the loosening and
caving of material outside the designated slot
width .

The slots between the soldier piles shall be main=-
tained full of slurry to within approximately two
feet of the top of the slot during excavation oper=-
ations and until the tremie concrete placement is
essentially completed, Slurry shall be circulated
or agitated during drilling and excavating operations
and immediately prior to concreting., However, the
slurry requirements shall be maintained at all times,
including non=-workina periods and stoppages, and
circulation or agitation shall, if necessary, be
continuous to meet these requirements,

The inspection tool shall be used to demonstrate that
the slot between the soldier piles has been completely
excavated and cleaned,

Tnspection of the slot excavation with the inspection
tool will be made before tremie concreting to insure
that settled cuttings and excavated material have
been removed, Concrete from previous concreting
operations which has flowed into the slots shall be
removed,

F.9 Concreting

Fxcavated slots between soldier piles shall be filled
to the indicated elevation with Class 4000 concrete
placed by the Tremie method, as specified herein,

The tremie tube shall be placed within one foot of
the bottom of the excavation to start tremie concret-
ing operations and thereafter maintained two feet
below the surface of the concrete following the
initial placement,

The slurry level shall be maintained within two feet
of the top of the slot during concrete placement,
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unless otherwise authorized, A determination shall
be made that the guantity of concrete deposited is
not less than the volume of wall occupied thereby.

F.,10 Temporary Backfill

The temporary backfill or bulkhead shall be placed
above the concrete so as to fill the slots within
three hours of completing placement of tremie con=-
crete, Temporary backfill material shall be such
as to provide support of ground consistent with
construction sequences and shall be easily removed,

F.1l1] Preparation Trenches

Preparation trenches shall be excavated for the
purpose of and in such manner as to discover, pre=
serve, maintain, relocate and restore utilities,
and other obstructions in the vicinity of the SPTC
walls, Construction methods shall be such that
slurry material used during drilling of holes and
excavation of slots, installation of soldier piles
and placing of concrete by tremie is contained and
controlled., Such containment shall prevent leakage
and spillage of slurry and excavated materials into
adjacent vaults, basements, utilities, streets,
sidewalks, structures, or other facilities,

F.1l2 Equipment
F.12,1 Drilling Equipment

Drilling equipment shall be capable of drilling
holes of the required diameter and the location
tolerances and depths indicated on the Drawings.,
Drilling equipment shall be arranged to permit free
vertical passage of slurry within the hole and pre-
vent development of suction or pressure due to
action of drill cutting or excavation equipment or
tools,

F.12,2 Slurry Mixing Equipment
Slurry mixing equipment shall be capable of produc=-
ing a stable suspension of bentonite and water along

with the necessary mechanical agitation, Slurry
shall be transported to the drilled holes or slots
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by a temporary pipeline or other approved methods,
F.12,3 Slurry Circulation Fquipment

Slurry circulation equipment shall be such as to
provide circulation and agitation of the slurry

throughout the full depth of the drilled holes or
slots, Agitation of slurry by air is prohibited,

F.l1l2,4 Slurry Cleaning Equipment

Slurry cleaning equipment shall be such as to remove
detrimental quantities of excavated material and
other foreign material from the slurry., The cleaned
slurry may be recirculated back to the drilled holes
or slots if it meets the specified requirements.

This operation shall be continuous regardless of
slurry density so as to ensure the use of clean slurry
in the trenches at all times,

F.12,5 Driving Equipment

Driving equipment shall be capable of installing
soldier piles to the indicated depth below bottom of
drilled hole,

F,12,6 Slot Excavating Equipment

Slot excavating equipment shall be capable of ex-
cavating the slots to the widths indicated between

the soldier piles. Slot excavating equipment shall

be capable of removing all material from between the
soldier pile flanges and shall be provided with scra-
pers to clean the inner surfaces of the soldier piles,
Slot excavating equipment shall be so arranged as to
permit the free vertical passage of slurry within the
slots and to prevent development of suction or pressure,

r.12,7 A Slot Inspection Tool
A slot inspection tool shall be designed and furnished,
The inspection tool shall be capable of showing that

the slots are fully excavated between the flanges of
the soldier piles and to the full depth indicated,
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F.12,8 FEquipment for Measuring Plumbness of Soldier
Piles

Equipment for measuring plumbness of soldier piles
shall be furnished by the Contractor and shall be
capable of demonstrating satisfactorily that the
soldier piles are placed within the plumbness and
location tolerances indicated.

F.12,9 Concreting Fquipment

Concreting equipment shall be capable of placing

the tremie concrete at the bottom of the slots and
up through the full height of the slot, Concrete
may be placed by gravity flow or by pumping. The
tremie pipe shall be equipped with a bottom valve,
or other approved device to prevent mixing of slurry
with the concrete inside of the tremie pipe, Con=-
creting equipment shall be designed to prevent
segration of the concrete,

G, WELDING TEMPORARY STEEL

If field welding of temporary steel members is per=-
mitted in connection with the bracing and decking
systems, such welding shall conform to the require-
ments for welding specified in the latest edition

of the "Code for Welding in Building Construction",
formulated by the American Welding Society, Committee
on Building Codes,

H, RICK TO BE STRIPPED

Whenever rock is encountered in the trench, it shall
be stripped of earth in sections, in order that
measurements or cross-section may be taken,

I. SUBSURFACE STRUCTURES

Whenever any subsurface structure is encountered in
or alongside of the trench, the right is reserved to
direct that all rock within 5 feet of the same shall
be removed by means other than blasting,

J. EXCESS EXCAVATION IN ROCK TRENCH TO BE AVOIDED

In rock excavation in the trenches for the Railroad,
the work must be regulated so as to avoid, as far as
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possible, shattering the rock beyond the net lines

of excavation, but, on account of the impracticabil=-
ity of excavating rock to an exact line, an allowance
will be made for excess excavation in rock on the
sides of the trench,

K. EXCESS EXCAVATINN

(a) Any excess excavation in the bottom of the
trench below the net lines of excavation between
supporting walls and columns shall, if the excava-
tion be in earth, be replaced by properly compacted
backfill, except where concrete is indicated on the
drawings; if the excavation be in rock, by solid
materials such as concrete or broken stone properly
compacted, except where concrete is indicated on
the drawings,

(b) 2Any excess excavation in the bottom of the
trench below the net lines nf excavation beneath
supporting walls and columns shall, if the excava=-
tion be in earth, be replaced by concrete; if the
excavation be in rock, all loose rock shall be re-
moved, and the space filled with concrete,

(c) In case any rock core having a width of 8 feet
or more and a height of less than twice its width

is removed; or, in case the over=breakage of the

rock at the sides of the trench shall exceed two feet;
in any and all such cases as determined, construction
of greater strength and additional waterproofing be-
low water shall be provided in lieu of ramming the
concrete to the rock,all as ordered,

L. SAFEGUARDINC EXISTING SEWEPS

(a) All precautions that may be necessary shall be
taken to safely maintain the integrity of existing
sewers wherever the flow in such sewers is tempor-
arily maintained in the trenches, and in case any
existing sewers so maintained are intermittently
subjected to flow under pressure, new sewers oOr
siphons shall be constructed, as the case may be,
and the flow diverted into them before the contig=-
uous excavation for the Railroad is removed to a
depth where the breaking of an existing sewer might
endanger the Railroad or the temporary street sup-
porting and shoring systems,
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(b) The exact condition of existing sewers shown
on the Supplementary Drawings cannot be determined
in advance except at great expense and inconvenience
to the public, All sewers may at times flow under
pressure, Generally, sewers are not designed and
constructed to function when lateral or circumfer-
ential support is removed, Whenever any existing
sewers are disturbed by the construction operations
adjacent to or in the vicinity of such sewers so as
to partly or entirely remove their lateral or cir=-
cumferential support, the sewer may become damaged
or broken, causing damage to the Works and to abut=-
ting property. It is understood and agreed that
before submitting a proposal for the work hereunder,
all investigations that are deemed necessary were
made as to the general condition of sewers shown on
the Supplementary Drawings; and that an allowance
was made for any general or special methods of con-
struction or of protecting and securing the sewers,

M, SUBSURFACE DRAINAGE

At all times gutters shall be kept open for surface
drainage, and the streets and sidewalks shall be
kept clear and free for the passage of vehicles or
pedestrians and as otherwise provided in these spec=-
ifications, All facilities and equipment necessary
to maintain surface drainage shall be provided.

N. OFF=LINE TRENCHES TO BE BRIDGED

Where any cross=walk or roadway is cut by a trench

for a sewer or other subsurface structure not adja=-
cent to the Railroad, such trench shall be temporarily
bridged over to the extent necessary to provide
facilities for traffic and to afford access and fire
protection to property along the trench, The work
shall at all times be conducted so as to cause as
little inconvenience as practicable to the public,

0O, STREETS TO BE FREF FROM OBSTRUCTIONS

All curb, gutter, flagging, paving and macadam stones,
necessary to be removed, which are suitable to be

used again, shall be stored in such places as directed,
or if unsuitable shall be removed and disposed of,

In all cases, a passageway on the sidewalks and in
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the roadway shall be preserved free from obstructions,
P, PUMPING

(a) Precautions shall be taken to prevent water
from entering upon or flooding the Railroad. The
work shall be conducted so as to assure protection
against the occurrence of water entering upon or
flooding the Railroad, and all materials and the
necessary equipment shall be at hand at all times
for use in emergency or at times of heavy rainfall,

(b) Whenever water is encountered in the structure
or trenches, it shall be removed by bailing, pumping,
or other approved means, great care being taken when
pumping that the surrounding particles of soil not
be disturbed or removed, If necessary to prevent
such disturbance, the pumping shall be done by a
series of driven wells whose points are protected

by fine wire cloths, the rate of flow at each well
being made so slow as not to remove the particles

of soil,

The discharge from all pumps shall be so arranged
as to be readily inspected at all times to ascertain
whether the water is free from particles of soil,

(c) Whenever it is permitted to discharge pumps
into the City sewers, settling basins or other ap-
proved methods shall be employed to keep sewers free
from all solid material,

P,1 Removal of Ground Water

For the safe and proper execution of the work, a
dewatering system as required at open cut and cut
and cover excavation, shall be furnished, installed,
maintained, operated and removed, Also observation
wells shall be furnished, installed, maintained,
operated and removed as indicated and as directed,

P.,2 Date to be Furnished
Before starting the construction of any de-watering
system, plans shall be furnished showing the method

or methods and appurtenances to be used to lower the
ground water to the elevations required for the
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Construction, Said plans shall show these elevations
which also are to be submitted for approval,

Working drawings shall show proposed dewatering sys-
tem, including general arrangement, procedures to be
used, methods of installation, materials, equipment,
methods of disposal of all pumped water and procedures
for de-activation the system, Methods proposed for
removal and disposal of water shall be such as to
prevent damage to adjacent property, sewers, pavement,
utility installations, and other work,

P.3 Adequate Dewatering System

The arrangement, location, and depths of the dewater-
ing system necessary shall be adequate to accomplish
the work and meet the requirements specified herein,
Well points and well screens shall be of adequate
size and screen openings and sand filter material
shall be properly sized to prevent removal of fines
from the soil, At all times sufficient equipment,
machinery, and piping, including standby pumps of
sufficient capacity shall be available and maintained
in good working order, to take care of emergencies,
At locations where underpinning is to be installed,
dewatering operations shall be conducted only to the
depths necessary to construct such underpinning work
until the underpinning is completed.

P.4 Permits

Whenever deep wells are chosen to lower the ground
water, first a permit shall be secured from the New
York State Department of Environmental Conservation,

P.5 Pressure PRelief

In order to relieve excess hydrostatic pressure in
lower lying strata and prevent uplift of the bottom
of the excavation, pressure relief shall be provided
if necessary. The hydrostatic uplift forces acting
on the base of the structure shall not exceed 90 per=-
cent of the downward forces consisting of the dead
weight of the permanent construction in place, plus
the weight of the overlying soil, if any.,
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P.6 Location

Dewatering facilities shall be located where they
will not interfere with indicated utility reloca=-
tions and construction wvork to be done by others,
Observation wells shall be located as directed,
Any dewatering procedure which causes or threatens
to cause damage to existing facilities shall be
modified as necessary.

P.7 Connection Pipes

(a) Except at street crossings, connection pipe may
be laid in gutters adjacent to curbs without protec=
tion, The dewatering system shall be so constructed
as to not interfere with street drainage or with the
entrances to abutting property., Where pipes are
laid under sidewalks, about 6 inches of cover shall
be provided, All dewatering valves and other such
appurtenances of the dewatering system that may be
accessible or that project above the street surface
shall be suitably housed and protected against tam=-
pering,

(b) In case the construction of any part of the
dewatering system shall interfere with house service
connections or other surface, subsurface or overhead
structures, such temporary changes in said structures
shall be made as may be necessary to maintain service,
Wherever the paved surface of a roadway or sidewalk
is removed, and as soon as the connections have been
laid and the trench backfilled, a temporary pavement
consisting of 3 inches of concrete for sidewalks and
6 inches of concrete for roadways, or other approved
temporary pavement shall be layed, Upon removal of
the dewatering system, all service connections shall
be restored, sidewalks and roadway pavements, and
other surface, subsurface and overhead structures
affected to a condition similar to and equally as
good as existed at the time of commencement of con=-
struction,

(c) All connection pipes shall be standard black
steel pipes of minimum thickness; the joints to be
welded or made with dresser couplings, All pipe for
connections shall be new material, Valves and dresser
couplings (except gaskets) may be used material, if

CG-4-23



in approved condition,

(d) Check valves shall be installed on each pipe=-
line from pumps in order to prevent backflow in case
any pump is put out of service. Bleeder taps and
shut off valves shall be provided at pockets in all
connections from pumps and at any other places in
the dewatering system required in order to prevent
freezing in event of pumping breakdown,

(e) Discharge lines shall be so arranged as to
facilitate taking of water samples,

P.,8 Maintenance and Observation

Elevation of the water level in all observation wells
shall be observed and recorded daily as long as the
dewatering system is in operation and weekly there-
after until the work is completed or the well is
ordered removed,

P.9 Removing and Sealing Ground Water Control
Facilities

When the ground water control systems are fully de-
activated, all wells, sumps and drains shall be
sealed for their full length by cement grouting or
as directed,

P.,10 Panninc and Drains

Rock seams carrying water shall be drained as directed,
If ordered, sheet metal pans or shields shall be fur-
nished and placed and shall be connected to drains or
pipes in order to prevent the water which flows into
the trench through the material above or alongside

the trench or shaft from injuring the masonry during
the placing and setting of same, As directed, these
drains or pipes may be required to be connected or
drained to the permanent drainage system of the com=-
pleted structure,

Q. REMOVAL OF MASONRY
Concrete or other masonry (including waterproofing,

ducts, steel rods, bars, beams, columns or other steel
imbedded in such masonry) of the existing structure
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shall be cut out, removed and disposed of as indi=-
cated on the drawings and as ordered., The masonry
shall be cut to exact lines, Any excess removal of
material outside the net lines ordered shall be
replaced by new material,

R., REMOVAL OF VAULTS

The removal, where necessary, of all walls and other
parts of vaults, areas and coal-=holes of abutting
property along the lines of the Pailroad that are
within the ordered net lines of excavation shall be
considered as earth excavation,

S. REMOAVAL OF FOOTINGS OF ABUTTING BUILDINGS

Where the Railroad passes close to the building line
along any street, the footings of abutting buildings
may project within the net line of excavation for
the Railroad, Such projecting footings may not be
shown on the supplementary drawings or they may not
be otherwise specifically indicated,

T, CINDEP BLOCKS IN BUILDING VAULTS

(a) Wherever vaults of abutting property are broken
throuch or otherwise disturbed, all materials shall

be provided for and a cinder block wall laid in Port-
land cement mortar shall be erected as a temporary
partition, on or about the building line, or as direc-
ted, that will afford proper protection to the owner
or occupant of the adjoining premises. Upon the
completion of the work adjacent to the vault, such
wall shall, unless otherwise directed, be immediately
removed and disposed of,

U, NO ALLOWANCE BEYNND NET OR EXCESS MEASUREMENT
LINE

-There will be no measurement, allowance or payment
made for excavation outside (below, above or wider
than) the net or excess measurement lines or payment
lines indicated on the drawings or specified., No
allowance will be made for any excess excavation
caused by slips or slides or for any reason whatso-
ever, or for any masonry or other materials (except
grout, if ordered) necessary to fill the spaces
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caused thereby,
V. EXCAVATION BELOW NET LINES

Unsatisfactory material encountered below the indi=-
cated subgrade of the Railroad may be required to

be excavated., In such cases, supporting walls shall
be extended to firm ground, and void spaces between
supporting walls and columns shall be replaced with
a properly compacted fill,

W, CHANGE OF RNOADWAY WIDTH OP STREET GRADE

If it shall be directed that the width of any road=-
way or grade of any street be changed or when the
drawings indicate that the width of any roadway or
grade of any street is to be changed, such places
shall be filled or excavated to the new width or
grade as required,

X, NET LINES DEFINED = TRENCH EXCAVATION

The ordered net lines of the Railroad structure at
any location are the lines of intersection of a
transverse vertical plane with the outside surfaces
of the Railroad structure at the bottom, sides and
top of said structure as indicated on the drawings
or as ordered, and the area of excavation within
said ordered net lines plus any area of excavation
vertically above the Railroad structure at said
location will govern as to payment for trench exca=-
vation for the Railroad at said location., The
outside lines at the bottom, sides and top of the
total area above defined, governing as to payment
for trench excavation, are the ordered net lines of
excavation at said location,

Y. NET LINES TO GOVERN

The net lines of excavation which will govern as to
widths and depths in the measurements for payment
for excavation for the Railroad as aforesaid are,
in general, indicated on the Drawings,

Z, EXCESS ALLOWANCE IN ROCK TRENCH

When rock is encountered, because of the impractic=
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ability of excavating to an exact line, an excess
excavation on the sides of the trench below the
elevation of the surface of the rock at the sides
of the structure, will be measured to an allowed
width of six (6) inches outside the ordered net
lines of excavation, except as otherwise indicated
on the drawings, whether or not the excavation is
made to such width, No excess rock excavation will
be allowed below the ordered net lines of excava=
tion at the bottom of the trench,

AA, EXCAVATION FOR PIPES

(a) TIn the estimate and payment for earth excava-
tion for laying pipes, allowance will be made for a
width of trench two (2) feet wider than the interior
diameter of the pipe, extending in length one (1)
foot beyond the ends of the change, and a depth of
six (6) inches deeper than the invert of the pnipe,
measured from the surface of the street on the line
of the trench, Where, the trench for laying pipes
thirty (30) inches or more in diameter requires to
be close sheeted, allowances will be made in the es-
timate for payment for earth excavation for a width
of trench three (3) feet wider than the interior di-
ameter of the pipe, when the trench is so sheeted.,

(b) In the estimate and payment for rock excavation
for laying pipes, allowance will be made for a width
of trench two (2) feet wider than the interior diam=
eter of the pipe, and for a depth of trench eight (8)
inches deeper than the invert of 20=inch or smaller
pipe and 12 inches deeper than the invert of pipe of
larger diameter, measured from the surface of the rock
on the line of the trench, No additional allowance
will be made for the removal of rock under the bells
to give the required clearance,

(c) For the building of valve chambers and for the
setting of valves, valve boxes and hydrants, the total
excavation to be allowed will be that within vertical
planes one (1) foot outside the outside lines of such
structures, valves, valve boxes or hydrants, the depth
being taken in earth as the distance from the street
surface to the lowest part of the structure or appur=-
tenance,
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(d) At the intersection of two (2) trenches at the
intersection of a pipe or other trench with an ex-
cavation made for any purpose whatsoever, the cubical
contents of the intersection will be allowed only
once, Under no circumstances will a double allowance
be made for any excavation,

BB, EXCAVATION FOR SEWERS

(a) The trenches for sewers and basin culverts to
be paid for, both in earth and in rock, where not
adjacent to the Railroad, shall have vertical sides
and shall be six (6) inches wider on each side than
the greatest external width of the sewer or culvert
or pipe cradle, but shall be not less than three (3)
feet in width, The allowable depth for excavation
will be to the lowest part of the structure,

(b) The trenches for sewers and basin culverts to
be paid for adjacent to the Railroad, both in earth
and in rock, shall be six (6) inches wider than the
greatest external width of the sewer on the side
farthest ‘away from the Railroad, but in no case will
a width be allowed greater than that specified for
sewers not adjacent to the Railroad., The allowable
depth for excavation will be to the lowest part of
the structure,

(c) For manholes and receiving basins or inlets in
earth, the excavation to be paid for outside the pay-
ment lines for excavation for the Railroad will be
six (6) inches wider on each side than the lines of
the smallest rectangle that will enclose the greatest
exterior dimensions of the manhole or receiving basin,
exclusive of the foundation, and shall have vertical
sides to the surface, except that where the ordered
foundations project more than six (6) inches outside
of the manhole or receiving basin, the excavation

to be paid for will be extended to include the dimen-
sions of the smallest rectangle that will enclose
such foundations,

(d) For manholes and receiving basins or inlets in
rock, the excavation to be paid for below the sur-
face of the rock outside the payment lines for exca-
vation for the Railroad will be six (6) inches
outside the net outside lines of the manhole or
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receiving basin measured at the base and shall have
vertical sides to the surface,

CC, EXCAVATION FOR CONDUITS AND DUCTS

In the estimate and payment for excavation for con=-
duit and duct laying and for the building of
manholes, vaults, service boxes and their appurte-
nances, both in earth and in rock, allowance will
be made for a width of trench eight (8) inches
wider than the duct bank or other structure, except
that no trench will be estimated at less than two
(2) feet in width, the depth measured on the line
of the trench being taken in earth as the distance
from the street surface to the lowest part of the
structure or to the surface of the rock, as the
case may be, and in rock as the distance from the
surface of the rock to the lowest part of the
structure,

DD, EXCAVATION FOR PEPMANENT RAILRNAD DPAINAGE

In the estimate and payment for excavation for the
permanent Railroad drainage envelope, allowance
will be made for a width and depth past the ordered
net lines of the Railroad structure to the net pay=-
ment lines for excavation indicated on the contract
drawings for such permanent Railroad drainage.

For drains below the subgrade of the Railroad,
measurements for the width of excavation will be to
lines six (6) inches outside the net outside lines
of the drain structure, including manholes, the
depth being taken as the distance from the subgrade
of the Railroad to the bottom of the drain structure
or manhole as ordered and indicated on the drawings.,
Individual trenches shall not be less than two feet
in width,

" Work to be Cleared

The work, Railroad, streets and all public places
shall be kept clear of all refuse, rubbish and de=-
bris that may accumulate from any source whatever
and shall be left in a clean and neat condition,
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EE, WASTE MATERIAL

Waste materials will under no conditions be permit=-
ted to remain on the site of the work or streets,
but must immediately, on its becoming unfit for use
in the work, be carted away and disposed of, All
rooms, pits, manholes, passageways, trainways and
other parts of the Railroad in which the work here=-
under is to be done or which are to be used in
connection therewith shall be kept thoroughly clean,
Such areas shall be protected against unauthorized
dumping of waste material by others and such mater=-
ial shall be removed pursuant to the requirements
of this paragraph, Waste material shall not be
dumped in or on any part of the City's property
except by special permission of the Engineer, Con-
crete mixing trucks shall not be washed out on city
streets nor shall the waste material from the wash-
ing out of concrete mixing trucks be discharged to
any sewer manhole, catch basin, sewer or street,

FF. RIGHT TO HAVE WASTE MATERIAL, ETC, REMOVED

In the event that waste material, refuse, debris
and/or rubbish is not so removed from the work,

the said waste material, refuse, debris and/or
rubbish may be removed by the forces of the New York
City Transit System or others,

GG, REMOVAL OF PLANT

As a condition precedent to the acceptance of the
work hereunder, all remaining plant, equipment,
tools and materials shall be removed from the site
of the work and the Railroad, the streets and all
public places occupied during construction shall be
left in a thoroughly clean and neat condition, 1In
the event that the plant is not removed, the right
is reserved to have same removed as provided by and
under the conditions set forth in the previous
paragraph,

HH, PROTECTION AGAINST FIRE
The utmost care shall be exercised to avoid angles,

recesses or pockets in which papers or rubbish may
collect and produce a fire hazard., Such covers or
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other provisions as may be necessary to prevent or
counteract such fire hazards shall be installed,

IV - BACKFILLING AND FILLING

A, DESCPIPTION

Backfilling and filling shall include filling exca=-
vations for the Railroad to the lines and grades
indicated or ordered.

B, MATERIALS
B.l Quality of Materials

Backfilling and filling shall be done with sand,
gravel or other good clean earth, free from perish=-
able or other unsuitable materials, Solid materials,
such as stones, rock fragments or broken masonry of
a size which would interfere with the laying of sub-
surface structures or prevent proper compacting of
the backfilling, will not be permitted. In general,
such solid materials will be limited to pieces that
will pass through a ring six (6) inches in diameter,
In no case shall such solid materials be allowed to
collect and remain in layvers or nests, but they shall
be distributed and separated by finer material as
directed,

B.2 Frozen Earth Not Permitted

No filling of trenches with frozen earth will in any
case be permitted nor will any filling be permitted
over frozen material,

C, CONSTRUCTION METHODS
C.,1 Manner of Placing

As the backfilling or filling is placed it shall,
except as otherwise permitted, be flushed with water
by means of a hose not less than two (2) inches in
diameter, in such a manner as to thoroughly saturate
the material, to wash it into place, and to fill in
voids between stones, Where the backfilling and fill=-
ing is to support water mains, sewers, gas mains, or
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duct banks, it shall be brought up to a level enough
above the level at which the subsurface structure is
to be placed to allow for 15 per cent shrinkage of
the material, and shall be allowed to stand for at
least two weeks before any subsurface structure is
placed upon it, During this two week period the
surface shall be thoroughly flooded with water at
least three different times, Backfilling above and
around subsurface structures shall be placed in the
same manner as that beneath them, "When the back=-
filling placed as above will not insure its being
compacted under and around subsurface structures
materials shall be reamed and tamped under and above
such subsurface structures, using special tools if
necessary.

C.2 Subsurface Structures

Subsurface structures shall be so supported that any
settlement which may occur will not cause the struc-
ture to rest on a timber, rock or other material
that might cause a break in the structure, When
dumping material for backfilling or other purposes
around subsurface structures, such structures must
be adequately protected with a timber shield, when
necessary, to prevent possible injury by rock or
other hard substance in the backfill,

C.3 Removal of Sheeting and Bracing

As fast as the work of filling permits, the sheeting
and other timber supporting the sides of the excava=-
tion shall be carefully withdrawn and the spaces left
by the removal of such material carefully backfilled,
If permission is given to leave parts of the sheeting
in place, such parts of the sheeting or timber or
steel bracing supporting the sides of the excavation
be left in place within eight (8) feet of the street
or ground surfaces unless directed.

C.4 Filling in Void Spaces
Whenever it becomes necessary to fill in void spaces
in vaults or other structures not restored, such

spaces shall be filled with material of the same
quality and shall be compacted by the use of the
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same methods as provided for backfilling, except
that filling below the subgrade of the Railroad
shall be deposited in layers not exceeding six (6)
inches in thickness., Instead of earth filling, it
will be required to fill with concrete such void
spaces in vaults as are underneath supporting walls
and columns of the Railroad and at other locations
where required,
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Chapter 5
STEEL ERECTION

| - GENERAL REQUIREMENTS
A. SCOPE

Furnish all labor, material, tools and equipment,

and perform all operations necessary for the erec-
tion of structural steel indicated on Drawings or

specified,

B, MILL ORDERS

It may be required to place mill orders for the
steel shown on the drawings issued without waiting
for approval of the shop drawings. Mill orders and
the material ordered therefrom shall be correct and.
conform to the shop drawings, except where changes
or corrections may be made in the drawings other
than the addition of further details.,

C. ORDFPS AND SHIPPING STATEMENTS

Two (2) complete copies of all material orders and
mill shipping statements and four (4) complete copies
of all shop shippina statements shall be furnished;
if required, additional copies shall be furnished,
The shop shipping statements shall show the scale
weights of the individual truck shipments,

D, NOTICE OF ROLLING

Ample notice shall be given of the beginning of the
rolling at the mill and of work at the shop so that
inspection may be provided., No material shall be
rolled or work done before an inspection has been
arranged,

F. INSPECTOR'S AUTHORITY
The Inspector shall have the power to reject mater-

ials or workmanship which do not come up to the
recuirements of the specifications, but in case of
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dispute, his decision may be appealed,
F, FERRORS IN PLANS

There shall be a fixed responsibility for the accu-
racy of work, including shop drawings, and the
approval of such shop drawings shall not be con=-
strued as abrogation of responsibility,

G. ACCEPTANCE AND REJECTION OF MATERIALS

The Inspector shall make detailed reports of his
inspection and may point out any defects in the
material or workmanship, The acceptance of any
material or finished members by the Inspector shall
not be a bar to their subsequent rejection, if found
defective, All acceptances made by him shall be
considered temporary and his inspection shall in no
way be interpreted as a waiver of responsibility for
the character and accuracy of the work., Rejected
material and workmanship shall be replaced promptly
or made good,

H, HANDLING AND STORACE

All parts shall be carefully loaded, unloaded and
protected from injury during transportation by such
means as will be satisfactory to the Inspector,
After delivery of materials at the work or in steor-
age, such materials shall be required to be placed
on skids at least 12 inches above the ground and
such materials shall be kept in good condition,

Any piece showing injurious effects of rough hand-
ling at any stage before the final acceptance of
the work may be rejected,

All bent parts such as brackets, connection and
stiffener angles, cap plates, base plates, gusset
plates etc.,, shall be repaired either by straighten=-
ing or by replacement before erection, Slightly
bent details may be straightened by careful hammer-
ing, badly bent details shall be cut off and
replaced by new ones, Heating of steel for making
repairs or for any other purpose shall be allowed
only when done under the supervision of the Mater=-
ials Inspection Division,
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I, MARKING AND SHIPPING

Every piece of steel shall have its identification
mark painted upon a background of red lead paint
applied to the surface of the steel, Members weigh=
ing more than five (5) tons shall have the weight
marked thereon, Bolts and rivets on one length and
diameter, and loose nuts or washers of each size
shall be packed separately. Other small parts and
small packages of bolts, rivets, washers and nuts
shall be shipped in boxes, crates, kegs or barrels,
but the gross weight of any package shall not exceed
300 pounds, A list and description of the contained
material shall be plainly marked on the outside of
each package, box or crate,

Il - MATERIALS

A, STRUCTURAL STEEL

Structural steel shall conform to the requirements
of ASTM Serial Designation: A 36,

B, RIVET STEEL

Rivet steel shall conform to the requirements of
A ST M Serial Designation: A 502, Grade 1.

C. HIGH STRENGTH BOCLTS

All high-strength steel bolted connections shall be
bearing type connections, with threads excluded from
shear planes,

High strength bolts, nuts and washers
shall conform to the current edition of
ASTM Serial Designation: A 325, Bolts
manufactured to these specifications
shall he marked on the bolt head with the
designation A 325; with the identifying
mark of the manufacturer; and, at the
option of the manufacturer, with three
radial lines 120 degrees apart, Nuts
manufactured to these specifications

are identified by three circumferential
marks 120 degrees apart on the nut face,
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D. BOLT DIMENSIONS

(a) Unless otherwise specified, bolts shall be
full=body bolts conforming in the dimensions for
heavy hexagon structural bolts specified in ANSI
Standard B 18,2,1,

(b) In determining bolt lengths, the grip (total
thickness of connected materials) shall be calcu~-
lated the same as for rivets, and the values shown
in Table I shall be added thereto, These compensate
for thickness of nut, one flat washer, and bolt
point., The total length shall be adjusted to the
next longer 1/4=inch increment,

(c) 1If other than the standard thickness of a cir=
cular flat washer as given in Table II is used the
necessary bolt length shall be adjusted accordingly.
Where beveled washers of the dimensions given in
Table II are used in lieu of flat washers, an addi-
tional 5/32=inch shall be added for each such
beveled washer,

TABLE I = BOLT LENGTHS

Bolt Size Add to Grip
(Inches) (Inches)
1/2 27/32
5/8 1-1/32
3/4 1-5/32
7/8 1=9/32

1 1-13/32

1-1/8 1=21/32

1-1/4 1=25=32

1-3/8 1=-29/32

1=1/2 2=1/32

E. NUT DIMENSIONS

Nut dimensions shall conform to current requirements
for heavy and semi-finished hexagon nuts specified
in the A N S I Standard B 18,2,.2,

F, WASHER DIMENSIONS

(a) Circular washers shall conform to the dimensions
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DIMENSION

Nominal Diameter of hole
Nominal Outside Dimensio

Flatness; max, deviation
from straight edge place
on "cut" side shall not
exceed..................

Burr shall not project
above immediately ad-
jacent washer surface
more thaNessesesessonsee

WASHER SIZE

To 1-1/2 in, Over 1=1/2 in,
Nominal Bolt Nominal Bolt
Size, Incl, Size
-0; + 1/32 -0; + 1/16
ns -1/32; + 1/4 -1/32; + 1/4
d
L] 0.01 0.015
0,01 0,015
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G. STEEL STUDS

Steel studs shall be solid flux filled, cold=fin=-
ished carbon-steel conforming to A S T M Serial
Designation A 108,

CONSTRUCTION METHODS

A, OQUALITY

The workmanship and finish shall be equal to the

best practice in modern bridge shops. Material at

the shops shall be kept clean and protected from

the weather as far as practicable, ’

B, MATERIALS STRAIGHTENED IN THE SHOP

All rolled material before being laid off or worked
in any way shall be straight, If straightening or
flattening is necessary, it shall be done by methods
that will not injure the material., After punching
and before assembling, the material shall again be
straightened if required by the Inspector. Sharp
kinks and bends may be cause for rejection.

C. FINISH

Shearing and clipping shall be neatly and accurately
done and all portions of the work exposed to view
shall be neatly finished,

D, RIVET HOLES

Except as otherwise required in Chapter 5, III, N,,
if the thickness of the material is not greater than
the nominal diameter of the rivet plus 1/8=inch, the
holes may be punched, If the thickness of the mater-
ial is greater than the nominal diameter of the rivet
plus 1/8-inch, the holes shall be either drilled from
the solid, or subpunched and reamed.,

E, PUNCHED HOLES
Full size punched holes shall be 1/16=inch larger

than the nominal diameter of the rivets, The diam=
eter of the die shall be as small as required to
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punch a clean hole, and shall not exceed the diameter
of the punch by more than 3/32-inch., If any holes
must be enlarged to admit the rivets, they shall be
reamed, Holes must be clean=cut without torn or
ragged edges, Poor matching of holes may be cause
for rejection.

F., CSUBPUNCHED AND REAMED HOLES

Where subpunched and reamed work is required, the
holes shall be punched 3/1l6~inch smaller than the
nominal diameter of the rivet, and after assembling,
reamed to a diameter not more than 1/l6=inch larger
than the nominal diameter of the rivet, The diameter
of the punch used shall be 3=1/6-inch smaller than
the nominal diameter of the rivet and the diameter

of the die not more than 3/32=-inch larger than the
diameter of the punch, Outside burrs shall be re-
moved with a tool making a 1=-1/6-inch fillet,

G. ACCURACY OF PUNCHING IN REAMED WORK

In subpunched and reamed work, the punching shall
be accurately done, Poor matching of holes shall
be cause for reijection,

H. REAMING AFTER ASSEMBLY

Reaming shall be done in accordance with the latest
standards of the American Institute of Steel Con-
struction and shall be done after the pieces forming
a built member are assembled and so firmly bolted
together that the surfaces are in close contact,
Before rivetinag, they shall be taken apart, if nec-
essary, and any shavings removed., When it is
necessary to take the members apart for shipping or
handling, the respective pieces reamed together shall
be so marked that they may be reassembled in the same
position in the final setting up. No interchange of
reamed parts will be permitted, The use of lubri-
cants in reaming will not be allowed,

I. ACCURACY OF REAMING AND DRILLING
When holes are reamed or drilled, 85 of any group
of 100 contiguous holes in the same plane shall,

after reaming or drilling, show no offset greater
than 1/32-inch between adjacent thickness of metal,
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J. REAMED HOLES

Reamed holes shall be cylindrical, perpendicular to
the member, and not more than 3/32=-inch larger than
the nominal diameter of the rivets, Reamers shall
not be directed by hand, Outside burrs shall be
removed with a tool making a 1/16=-inch fillet,

K. DRILLED HOLES

Drilled holes shall be 1/16=inch larger than the
nominal size of the rivet, Burrs on the outside
surfaces shall be removed,

L, ASSEMBLING FOR DRILLING \

Connecting parts requiring drilled holes shall be
assembled and securely held together while being
drilled.

M., SHOP ASSEMBLING

The parts of riveted members shall be well=-pinned
and firmly drawn together with bolts before rivet=-
ing is commenced, The drifting done during assem=-
bling shall be only such as to bring the parts into
position, and not sufficient to enlarge the holes
or distort the metal,

N, FIELD CONNECTIONS

All holes for field connections, excepting those

in lateral, longitudinal and sway bracing, and

beam connections containing 6 holes or less, shall
be subpunched and reamed to a reaming template
fitted with bushings, or reamed and match-marked
while the connecting parts are temporarily assembled
in the shop.

O, MATCH=-MARKING
Connecting parts assembled in the shop for the pur-
pose of reaming or drilling holes in field connections

shall be match-marked, and a diagram showing such
marks shall be furnished,
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P, RIVETS

(a) The size of rivets called for on the drawings
shall be the actual size of the cold rivet,

(b) Rivet heads, when not countersunk or flattened,
shall be of approved shape and of uniform size for
the same diameter of rivet, Rivet heads shall be
full, neatly made, concentric with the rivet holes
and in full contact with the surface of the member,
Rivet heads shall not be flattened to less than
half the diameter of the rivet, unless countersunk,

Q. RIVETING

(a) The rivets shall be heated uniformly to proper
heat and driven while hot, Rivets, when heated and
ready for driving, shall be free from slag, scale
and carbon deposit, When driven, they shall com=-
pletely fill the holes, Loose, burned or otherwise
defective rivets shall be replaced. 1In removing
rivets, care shall be taken not to injure the adja=-
cent metal, and, if necessary, they shall be drilled
out, Caulking, recupping or removing rivets by
burning will not be permitted.

(b) Rivets shall be driven by direct=acting rivet-
ers where practicable, The riveters shall retain

the pressure after the upsetting is completed., Where
necessary, special riveting tools shall be used,

(c) When necessary to drive rivets with a pneumatic
riveting hammer, a pneumatic bicker shall be used
for holding up, when practicable.,

R, FIELD RIVETS

Field rivets shall be carefully selected and shall
be free from fins on the under side of the head.

S+ RIVET SPACING

Distances from center of rivets to a rolled or fin-
ished edge shall be not less than 1=1/2 times the
diameter of the rivet, such distances to be increased
1/8-inch from a sheared edge., The minimum pitch
shall be three times the diameter of the rivet plus
1/4-inch, When the material is subpunched and
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reamed or drilled from the solid, such pitch may be
reduced 1l/4=inch, When 7/8=inch rivets are used in
6=inch angles and placed opposite one another, the
distance from the center of rivets to the back of
the angle shall be not less than z-1/4-inches, and
the transverse distance between rivets placed oppo=-
site one another shall be not less than 2-«1/2-inches,

T, REMOVAL OF RIVETS

Rivets shall be removed from the existing structure
by knocking off the heads and backing out the riv=-
ets, Flame cutting in connection with the removal
of either rivets or bolts will be permitted only
with the approval and in accordance with given di=-
rections,

U. WELDING

Welding of structural steel parts, except where
welded connections are indicated on the contract
drawings or otherwise specifically permitted, shall
be limited to shop welding of stiffener plates on
rolled beams, and caps and bases on columns where
wing plates are not required.

All welding shall be electric arc welding using a
metallic electrode, and the work shall be performed
in accordance with the latest edition of the "Code
for Arc and Gas Welding in Building Construction,”
formulated by the American Welding Society, and the
Specification for the "Design, Fabrication and
Erection of the Structural Steel for Buildings by
Arc and Gas Welding" of the American Institute of
Steel Construction., Stiffeners shall be welded to
the top and bottom flanges and to the web of the
beam, Welds on stiffener bearing ends shall not
extend closer than 1/2=inch to the outer edge of
the stiffener,

V., PLANING SHEARED EDGES
Sheared edges of material more than 5/8=inch in
thickness and carrying calculated stress shall be

planed to a depth of 3/16=-inch, Re=entrant cuts
shall be filleted before cutting.

CG-5-12



W. LATTICE BARS

Lattice bars shall have nearly rounded ends unless
otherwise called for,

X« STIFFENERS

Stiffeners of plate girders carrying stress shall

be faced on the ends where the load is applied and
brought to a true contact bearing with the flange
angles; the other ends of the stiffeners, shall be
sheared square and brought to a tight fit with the
flange angles, All other stiffeners shall be shear-
ed square and brought to a tight fit with the flange
angles to provide full bearing. Web splice plates
and fillers under stiffeners shall be cut to fit
within 1/8-inch of flange angle on each end,

Y. WEB PLATES

Web plates shall not project beyond the flange
angles, The edges of web plates of girders shall
not be more than 1/4-inch back of the top and bottom
flange angles,

Z, BEARING AND ABUTTING SURFACES PLANED

(a) All abutting surfaces, except abutting ends

of roof and invert beams, shall be accurately milled
or faced so as to insure even bearing, unless other-
wise noted on the drawings., The top and bottom
surfaces of base and cap plates of columns, except
those surfaces in contact with masonry, shall be
milled, or the plates press straightened., Parts of
members in contact with them shall be faced to fit,

(b) <Sole plates of plate girders shall have full
contact with the girder angles, Sole plates shall
be milled or press straightened.

AA, FINISHED MEMBERS

Finished members shall be true to line and free from
twists, bends and open joints,
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BB, SCREW THREADS

Screw threads shall make close fits in the nuts and
shall be U, S, Standard and properly annealed.

CC, ANNEALING

Steel, except in minor details, which has been
partially heated, shall be properly annealed,

DD, SPLICING AND FIELD CONNECTIONS

When riveting, the erection of all spliced and field
connections shall be securely bolted and shall have
50 per cent of the holes filled with bolts and drift
pins before riveting. Light drifting will be per=
mitted in order to draw the parts together, but
drifting for the purpose of matching unfair holes
will not be permitted. Unfair holes shall be reamed
or drilled.

EE. HIGH STRENGTH BOLTS

High strength bolts shall be used for field and

shop connections except where the drawings indicate .
that rivets only shall be used, Said bolts shall ,
be of the same size and of the same number basis as

indicated on the drawings, The heads of the bolts

shall be placed to face the public where possible,

Where bolts are used to fabricate built=-up columns,

the heads of the bolts shall be placed on the faces

of the column, The use of button-head bolts will >
not be permitted,

FF, WORKMANSHIP

(a) Surfaces of bolted parts in contact with the
bolt head and nut shall be parallel; except that
they may have a slope of not more than 1:20 with
respect to a plane normal to the bolt axis if the
requirements of the following Sub-paragraph B are
observed, Bolted parts shall fit solidly together
when assembled and without interposition of gaskets
or any other flexible material, Holes shall be
punched, sub-punched and reamed, or drilled, as
required for rivets and shall be of a diameter not
more than 1/16=inch in excess of the nominal bolt
diameter,
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(b) Contact surfaces, when assembled, shall be
de-scaled or carry the normal tight mill scale,
They shall be free of paint, lacquer, dirt, oil,
loose scale, burrs, pits or defects,

FF.1l ASSEMBLY

(a) Bolts shall be provided with washers under heads
or nuts, Flat washers may be used if abutting sur-
faces adjacent to bolt heads and nuts do not have a
slope of more than 1:20 with respect to plane normal
to the bolt axis; provided that, in all cases of
non-parallel abutting surfaces, the nut shall be
torques against a non-sloping surface,

{(b) Wwashers shall be placed under element to be
turned.,

(c) All nuts shall be tightened to give at least
the required minimum bolt tension values given in
Table III on completion of the joint,

TABLE III--==BOLT TENSION

Recquired Minimum *

Bolt Size (in.) Bolt Tension (Kips)
1/2 12
5/8 19
3/4 28
7/8 39
1 51
1-1/8 56
1-1/4 71
1-3/8 85
1-1/2 103

* FEqual to 70 per cent of specified minimum
tensile strengths of bolts, rounded off to the near=-
est kip.

Note l--Wrenches should be set to induce a bolt ten=-
sion in excess of the Required Minimum Bolt Tension
as given in Table IIT,

Note 2-=-In using a power wrench, the recommendation
of the wrench manufacturer should be consulted in
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its operation and care should be taken that the
machine is maintained in proper working condition
and proper calibration,

Note 3=--Torque wrenches used for inspection must be
calibrated as ordered, and at least three bolts of
the same type, size and condition of thread must be
checked in the hydraulic tester to determine the
average torque equivalent to the minimum required
tension,

FF.2 REQUIREMENTS FOR TIGHTENING BOLTS

(a) Nuts shall be tightened with impact wrenches
by "Turn-of-Nut" method,

(b) Impact wrenches shall be of adequate capacity
and sufficiently supplied with air to perform the
required tightening of each bolt in approximately
ten seconds,

(c) The impact wrench must be of an adequate size
(capacity) to properly tighten the sizeé bolt used,
Wrench sockets shall be the bolt clearance type

and have hardened inserts to scuff-up the outside
nut face., The square and hexagon internal broached
surfaces of wrench sockets shall be in good condi=-
tion. Legible marks, extending from the tightening
end back to the drive end, 90 degrees apart and
suitabley differentiated shall be placed on the out~
side walls of wrench sockets, The use of universal
or straight extension adaptors will not be permitted,
Straight extensions built into the wrenches so that
there is no power loss, may be approved,

Wrenches shall be properly lubricated and otherwise
maintained to prevent variations in proper tighten-
ing=up procedure,

FF,3 ERECTION PROCEDURE

(a) Men experienced and competent in the use of
tightening procedures by the "Turn=-of=Nut" method
with high=-strength bolts, shall be employed in
tightening gangs.,

(b) Generally nuts shall be placed on the side of
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the connection so that torquing will be against a
non-sloping surface, Where conditions at the con-
nection require tightenina the bolt head instead
of the nut, the head is to be tightened following
the same procedure as for nuts, In no event shall
nuts or bolt heads be tightened against a sloping
surface greater than 1:20,

(c) Each connection when completed shall bear an
identifying mark,

(d) Where one or both sides of a bolted connection
will be exposed to view, the head of the bolt shall
be placed on the exposed side or outer side of the
connection,

(e) Washers shall be placed under element to be
turned. This is an unqualified requirement,

FF,4 MAKING CONNECTINNS
The connections shall be tichtened as follows:

(1) Holes shall be faired up with drift pins, as
hereinbefore specified for riveted connections, to
maintain dimensions and plumbness of the structure,
(Drift pins shall not be removed until the bolts in
the balance of the holes have been installed and
made snug tight as defined below in paragraphs (2)
and (3).

(2) Bolts shall be installed first in the most rig-
id part of the connection and installation shall
proceed toward the free ends. Only hand-tightening
is required at this point. (All connected parts
must be properly fitted.)

(3) After the remaining holes have been filled with
bolts, each bolt shall be torqued up to "snug tight"
condition, At "snug tight", all abutting surfaces
should be firmlv in contact, Drift pins shall now
be removed.,

(4) Impact wrenches shall be used to tighten up bolts
bv means of the required turn beyond the "snug tight"
condition., Tightening of the bolts in a joint shall,
whenever possible, commence at the most rigidly fixed
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or stiffest point, and progress toward the free
edges, both in the initial snugging up and in the
final tightening,

(5) The torque of each initial bolt shall be check=
ed with the impact wrench and further tightened, if
necessary.

FF.5 TURN=OF=NUT METHOD

An impact wrench of sufficient capacity for the bolt
size shall be employed., The nut of the bolt shall
be spun to a "snug tight" condition, and shall then
be further tightened at least one-half to three-
quarter turn, depending on the grip length, as indi=-
cated in Table IV, "Snug tight" is indicated by the
wrench when it starts to impact,

TABLE IV
Nut Rotation From Snug Tight Condition
Disposition of Outer Faces of Bolted Parts

Both faces normal to bolt axis, or Both faces sloped 1:20
one face normal to axis and other from normal to bolt

face sloped 1:20 (bevel washers axis (bevel washers
not used) not used)

Bolt length ¥ not Bolt length # For
exceeding 8 diameters exceeding 8 diameters all lengths
or 8 inches or 8 inches of bolts

1/2 turn 2/3 turn 3/4 turn

* Nut rotation is rotation relative to bolt regard-
less of the element (nut or bolt) being turned,
Tolerance on rotations: 30° over and under, For coarse
thread heavy hexagon structural bolts of all sizes and
lengths and heavy hexagon semi~finished nuts,

# Bolt length is measured from underside of head to
extreme end of point,
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FF.6 CONNECTIONS

(a) Any connections that do not contain bolts of
sufficient length or are not provided with washers
or beveled washers under head or nut shall be re-
moved and replaced by the proper combination of
bolts, nuts and washers or beveled washers, and all
bolts in such connections shall be properly retor-
qued if necessary,

(b) Upon completion of each connection, it shall
be inspected mechanically to see that bolts have
been torqued to at least specified minimum tension,
A hand torque wrench calibrated for torque at mini=-
mum tension may be used., This calibration can be
established by torquing a bolt to minimum tension
in the hydraulic tester; then torquing the nut
slightly tighter and reading the foot=-pounds re=-
quired to turn the nut after the nut has been set
in motion., (See Table ITI, Note 3,)

(c) For field connections, at least 10 per cent of
the bolts in any connection and not less than one
bolt of each size in each connection shall be check=-

ed for tension.

(d) For shop connections, upon delivery at the job
site, and before erection, at least 10 per cent of
the bolts in any connection, and not less than one
bolt of each size in each connection, shall be check=-
ed for tension, Should any bolt fail to meet the
requirements of this test, all the bolts in that
member shall be retightened by properly adjusted
power wrenches before the member is erected,

FF,7 TEST EQUIPMENT

An approved hydraulic tester for setting and check=-
ing impact wrenches and an approved hand torque
wrench (with dial gauge) together with facilities
for setting and checking shall be provided and
maintained at the site,

GG, STEEL STUDS

(a) Steel studs shall be welded to structural steel
where indicated., Welding may be performed in the
shop or in the field.
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(b) Studs shall be free from rust, scale, rust pits
and oil at the time of welding and immediately before
concrete is placed, The surface of steel to which
the studs are welded shall be free of excessive mill
scale, rust, dirt, paint, grease or any other mater-
ial which might impair the quality of the weld,

Welds or studs that are found to form cracks will

not be accepted and the stud shall be removed and
replaced,

(c) ©Steel studs shall be automatic end=welded simi=
lar to those manufactured by Nelson Stud Welding,
Division of Gregory Industries, Inc, of Lorann, Ohio,
or by K.S.M, Products, Inc,, Steel Welding Division
of Merchantville, New Jersey, or approved equal,

HH., REMOVAL AND DISPOSAL DF EXISTING STRUCTURAL
STEEL

In connection with the removal and disposal of por-
tions of the existing structure and the framing and
fitting of new and old structural steel work, it
will be required to remove and dispose of portions
of the existing structural steel work, Such steel
and iron removed and not reused and waste steel
resulting from the remodeling of steel and iron
shall, except where otherwise provided, be disposed
of.

II. REMODELING EXISTING STEEL

(a) It will be required to remodel certain portions
of the steel work of the existing structure gener=-
ally as indicated on the drawings., For the remodel=-
ing work, it will be required to make all necessary
shop drawings and the field measurements necessary
therefor. Such work will include, among other
things, cutting steel shapes and riveted members,
reaming, countersinking and drilling holes (round

or slotted), reaming and countersinking existing
holes, removing old rivets, plugging and welding
holes and removing and re-erecting steel of the ex-
isting structure. Unused holes in steel to be
encased in concrete will not be required to be
plugged and welded,
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(b) Where existing rivets are in physical inter-
ference with new holes to be drilled in the field,
the rivets shall be removed and the rivet holes
shall be plugged and welded. Where knee braces

are removed, rivet heads shall be cut off and

shanks ground smooth and flush with the underside

of the existing roof beams and with flange of ex1st-
ing columns that are not to be removed.

(c) The use of flame cutting methods for the re-
moval of existing steel will not be permitted where
steel which is to remain in the structure might be
damaged either in strength or appearance by the
flame. In such cases, the steel shall be removed
by sawing or other approved method as directed,
When necessary to use flame cutting, it shall be
done by approved methods as d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>