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El 

IMTP ODUCtION 

this is the final report for: An Evaluation o Articulated 

Buses (SCAG 8052.02/CA-09-0089). The report will review 

findings, draw conclusions, and make recommendations 

regarding the pistrict's initial implementation of service 

and jr-service analysis of thirty, AM.G/MAN, sixty foot, 

three door artidulated buses (AB) purchased in 1978. 

The eva]-uation will concentrate op three areas of review and 

analysis: 

pperations 

- Deployment 

- Reliability 

- Productivity 

- On-time performance 

- Stops and Zones 

- Safety 

a Maintenance 

- Road Calls 

- Major Problem Areas 

- Parts Cost Comparison 

- Fuel Mileage Comparison 

o Marketing Survey 

- public and Operator Attitudes 
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Results of this evaluation are 

the District in determining the 

high capacity articulated buses 

makiAg decisions regarding 

utilization. 

intended to generally guide 

potential applicability of 

as well as guide SCPTD in 

future acquisitions and 

The over-riding factor behind the initial purchase and 

subsequent evaluation is for the District to determ-ine if 

articulated buses can improve the revenue/cost ratio for 

transit operations. 

BA C KGB OUN D 

Approximately two-thirds of the cost of transit operations 

in the U.S. can be attributed to labor costs. In an effort 

to more efficiently utilize driver and vehicle resources, 

thirty, sixty foot, three door, ANG/MAN articulated buses 

were purchased for evaluation. 

it is the District's purpose to determine whether or not the 

characteristics and benefits attributed to articulated 

buses, could assist the District in better utilizing man- 

power and equipment to achieve a more cost effective 

operation. 

In order to determine if articulated buses could assist in 

achieving this goal, the District decided to mix aritculated 

and standard buses on two heavily patronized local-service 

bus lines, the 83 and 91 serving Wilshire and Sunset 

Boulevards in the West Los Angeles area. Since there was a 

constraining factor of limited carrying capacity on both 

lines, it was hypothesized that by adding AB's to the lines, 

capacity and revenue would be improved at little or no 

increase in operating cost. 
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From an operation standpoint, Lines 83 and 91 provide an 

excellent test ground for the AS's. Under conditions of 

severe overorowding and chronic traffic congestion, an 

accurate vehicle performance assessment coóld be conducted.. 

Line 83 carries more passengers than an' 

SCRTD's system. It averages 68,500 daily 

passengers pet vehicle hour; this is More 

many rapid rail lines now carry. A total 

assigned to the line, and they operate 

headways dur.ing A.M.. and P.M. peak periods. 

other line in 

boardings or 77 

passengers than 

of 93 buses are 

at one minute 

The residential denSity within a one mile band along Line 83 

averages 15,000 persons per square mile. Employment density 

averages 22,000 persons per square mile. 

Geographically, Line 83 extends from the central business 

district (CED) of downtown Los Angeles, westward through the 

communities of Century City and Beverly Hills terminating in 

the beach city of Santa Monica. the line is 19.1 one-way 

route miles in length. 

Patronage on Line 91 averages 40,000 daily boardings or 79 

passengers per vehicle hour. A total of 50 buses are 

assigned to the line. 

The residential density within a one mile band along Line 91 

averages 4,350 persons per square mile while employment 

density averages 7,455 persons per square mile. 

Line 91 extends 16.2 one-way route miles from Los Angeles 

(CBD) through Hollywood and Centôry City terminating in 

Santa Monica.. 
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OPERATIONS 

DEPLOYMENT: 
.) 

In order to determine how articulated buses should be 

deployed, an inventory of eligible lines was compiled.. The 

criteria used in developing this list were: frequency of 

service, operating maintenance bases, nonrevenue vehicle 

miles saved, patronage, revenue based cñ increased carrying 

capacity, traffic congestion, equipment mix and scheduling. 

The initial list identified .14 preliminary lines (Appendix 

I) 

Other factors which contributed to the selection of Lines 83 

and 91 were: 

o Both lines have the highest midday ridership of all 

candidate lines listed in Appendix I. 

o They operate with standees at all hours of the day or 

night. 

o Both lines have a greater capacity to test the 

articulated's ability to alleviate overloading, and 

they have high visibility. 

o Both lines work out of the same Operating/Maintenance 

division (3207/3307) . This is currently the only 

division with service, bays large enough to 

accommodate the larger bus. 

O Lines 83 and 91 have terminal facilities which 

are suited to the larger bus.. 
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OPERATIONS (Continued) 

o Modification of stops and zones are minimized. 

o Both lines operate on wide streets which allow for 

easy maneuverability. 

Service was initiated first on Line 8:3 in October, .1978 and 

shortly, thereafter, on Line 91. However, after all buses 

were received and phased Into service, they became so un- 

reliable that the evaluation had to be temporarily cancelled 

Until air conditioning e1ectrcal problems could be 

resolved. The "fix" was so extensive that to correct the 

problem, a major portion of the electrical system had to be 

modified. This resulted in a delay of approximately one 

year before the evaluation could be resumed. 

Based on data obtained in March of 1981, articulateds are 

deployed as follows: 

AM PEAK BASE PERIOD PM PEAK 

Line 83 10 10 10 

Line 91 19 11 18 

2R 21 28 

Traffic arid loading conditions are particularly severe on 

both Lines 83 and 91. Congestion is common place at all 

times of the day and night. Heavy stop and go traffic 

during the AM and PM peak periods is the rule rather than 

the exception. Operations on these lines are also 

characterized by bus stop locations approximately every 200 

yards and 2 lanes of traffic in each direction. 

S 



OPERATIONS (Continued) 

RELIABILITY: 

Concern has been expressed regarding the reliability of 

AR's. In order to properly address this issue, two eva- 

luation periods were selected. The first evaluation was 

conducted lii March, 1981 during a period of cool weather, 

and the second evaluation occurred in July, 1981 during hot 

weather when air conditioning would be required.. The July 

evaluation was decided upon in order to determine if high 

temperatures and the use of air conditioning would affect 

the reliability of articulated buses. 

Thirty articulated and forty-eight series 3100 G.M.C.'s, 

model #T8H-5307A were evaluated. During the first 

evaluation, March 16, 1981 through March 31, 1981, eighty- 

two (82) percent, or an average of 24.7 out of 30 artic- 

ülated buses were available for service each day of the test 

period - Saturday, Sunday and holidays excluded. During the 

same period, ninety-seven (97) percent, or an average of 

46..6 out of 48 G.M.C."s were available for service each day 

of the evaluation exclusions noted. 

During the second test periods, July 20, 1981 through July 

31, 1981, the temperature averaged between 83°F and 96°F. 

As in the March, 1981 evaluation, AS's were compared to 

G.M.C. model #TBH-5307A buses. Articulated buses exhibited 

a 5l.% reliability factor with an average of 15.3 out of 30 

buses available for service each day. The G.M.C. buses 

maintaned a 98% reliability factor with an average of 47 out 

of 48 buses available for service each day of the evaluation 

period. 

Li 



OPERATIONS (Continued) 

Comparing results from both test periods, the reliability of 

the G.M.C:.'s changed only 1% from 97% reliability to 98%. 

Much iiiore dramatic, was the flange for the articulated 

buses. They dropped from 82% in March to 51% in July. When 

reasons for the change were investigated, there was a 

definite correlation between hot. weather, air conditioning 

and over heating problems which required buses to be taken 

out of service. 

During the nterirn period between March, 1981 and July, 

1981, several reliability spot checks were also conducted. 

on June 24, 1981, when the temperature reached 103°F, there 

were only 13 out of 30 As's available for service. This 

translates to 43% reliability/availability. On several 

other occasions reliability was determined to be 77% and 

80%. 'the latter totals were calculated during Ma, 1981 

when the temperatures averaged in the low 70's. 

. 

Since no long term reliability tests have been conducted, it 

is impossible to determine the AB's overall dependability. 

Weather is a definite factor as it relates to the use of air 

conditioning and subsequent equipment faIlure. Trends are 

di,scernable with reliability averaging about 80% during 

optimum weather conditions and 50% to 60% during periods of 

hot weather. 

As improvements have been made to air conditioning and other 

systems, reliability for the AB's has been improved. 

Bowever, there does appear to be a point of diminishing 

returns beyond wt4ch a4ditional retrofit programs will not 

significantly impEove the reliability of the articulated 

buses. 

7 



OPERATIONS (Continued) 

Although air conditioning continues to be a problem, it 

should be remembered that durrently, this is. not the only 

factor whic.h has affected reliability. Doors, 

transmissions, heating systems and engine problems combine 

to account for over 46% of articulated equipment failures 

(Table V) 

PRODUCTIVITY: 

A review of passenger carrying characteristics of arti- 

culated and standard buses on Lines 83 and 9]. reveal that 

out of 924 total trips completed on both lines during a 4 

day evaluation, 153 or 17% were completed by articulated 

buses. 

Of the 153 AR trips, the number of onboard passengers 

ranged from a low of 2 to a high of 116 with a mean of 61.7 

and a standard deviation of 24.2 (Appendix II). 

When AE's were compared to conventional buses, seven hundred 

and seventyone (771) ttips or 83% of a total of 924 were 

provided by conventional buses, Onboard passengers ranged 

crom a low of 0 to a high of 104, with a mean of 53.6 and a 

standard deviation of 21.1 (Appendix II) . Combining data 

from Line 83 and 91 for all conventional and articulated bus 

trips (924) , the maximum number of onboard passengers 

ranged from 0 to 116, with a mean of 54.9 and a standard 

deviation of 21.9 (Appendix II). 

Although the AB's exhibited a higher carrying capacity, 

their potential for el.iminatihq overcrowding on the test 

lines did not achieve the level of relief originally 

anticipated. This has been due to several factors. First, 
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OPERATIONS (Continued) 

the AB'.s are underpowered. As a result, they are not able 

to maintain their schedules. As they become late, over- 

crowding is experienced. This, in turn, results in even 

further delays. A second factor which contributes to delays 

has been the attitude of the operators. They tend to be 

intimidated by the buses' larger size and operate them more 

cautioüsli. This results in furthet delays and subsequent 

o'etcrowding. it should also be noted that longer dwell 

times due to more people boarding arid alighting also 

contributed to the overall problem of delays and 

overcrowding. 

In an effort to assign articulated buses in situations where 

their carrying capacity could be more effectively utilized, 

plans to deploy them On Lines 308 and 309 "Limited" service 

will be initiated in September, 1981. 

Schedules will be written to accommodate their slower 

operation and greater capacity. This should eliminate the 

bunching eiperienced with the mixed mode operation and, 

hopefully, will enable the AB's to run on schedule. 

Since AB's will be used on the same bus run each day, it is 

believed that operators will gain confidence in their 

ability to operate the equipthent. As a result, ontime 
performance should improve with a corresponding reduction in 

overcrowding. The proposed operation wiil be evaluated when 

placed into service in September, 1981. 



When we examine how effectivel.y both conventional and AB 

buses are utilizing their available seating capacity, the 

conventional bus averaged 53.6 passengers or lO5%* of their 

seated load capacity. The higher capacity articulated bus 

averages 61.7 passengers or 95% of their seated load 

capacity. 

Although the articulated's extra carrying capacity is being 

used, more effective utilization should result when the new 

service, previously mentioned, is implemented in September, 

1981. 

S 

* Assumes the use of a 51 seat coach 
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OPERATIONS (Continued) 

ON-TIME PERFORMANCE: 

When AB's were placed into service, they were substituted 

for standard buses on a one-for-one basis without scheduling 

modif:ications. It was not known whether the articulateds 

Would be able to maintain proper headways. In order to 

determine their on-time performance, data was collected on 

Line 83 using Automatic Vehicle Monitoring (AVM) technology. 

A total of 100 observations/trips were evaluated over a four 

day period. Running time ariaticn was observed and ana- 

lyzed for both standard 40' buses' and AB's. A summary of 

the data is presented in Appendix III. 

Observations were made for both eastbound and westbound 

trips in both limied stop and local service. Data was also 

collected for three time periods: 

o Early Morning (A.M.) 6: 30-8:59 

o Mid-Day 9:00 A.M. - 3:29 P.M.' 

o Evening (P.M.) 3:30 - 6:00 

Rather than discussing the data in detail, trends will be 

reviewed. The data is simple and easily interpreted; 

therefore, a detailed review of the data will be left to the 

reader. 

Eastbound running time variation for articulated buses and 

standard buses in loOal service, shows that the As's 

require, on an average. 1.9 minutes longer to cover the 

same' distance as a standard bus in the early morning. As 

time progresses to mid-day and the P.M. periods, 1.3 and 2.9 

*GMC model T80-5307A bus manufactured in 1974 were used for 

study comparison. 
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OPERATIONS (Continued) 

additional minutes, respectively, are required by the AS'S 

over the standard coaches when traveling the same distance. 

The averAge alotted running time for east and westbound 

trips on the test line were 79.4 minutes during the A.M. 

peak period, 86.0 minutes for midday and 91.6 minutes during 

the P.M. peak period. 

Running time variation for eastbound limited service shows a 

similar pattern. DuriEig the A.M., the AS's average 4.5 

minutes longer on the same trip, and durIng the P.M., 5.5 

minutes longer. No mid-day limited service was scheduled.. 

Westbound local service shows similar differences in running 

time variation. Differences of 4.5, 6.6 and 5.5 minutes 

occur for the A.M., Mid-day and P.M. periods, respectively. 

The AS buse.s consistently take longer to cove.r the same 

distances/routes. 

The slower operation of the AS's can be attributed to a 

combination of operator cautiousness, slow acceleration, 

lower top speed, poor load distribution and longer dwell 

times. 

Westbound limited trips continue the pattern. Differences 

of 9.7 and 5.7 minutes appear for A.M. and P.M. articulated 

trips. When looking at the distribution of additional time 

required by AS's, the mean time for an articulated bus to 

complete a one-way A.M., Mid-day and P.M. trip as compared 

to a standard bus is shown below: 

[1 
12 
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OPERATIONS (Continued) 

TABLE I 

ARTICULATED 

Mean Running Time Variation (RTV) & 

Standard Deviation in Minutes 

Westbound (local) 

Westbound (limited) 

Eastbound (1c-al) 

Eastbound (limited) 

AM 

RTV/StD. DEV. 

7.00/ 4.8 

25.50/17.72 

.60/ .66 

3.37/ 2.53 

MID-DAY 

RTV/STD. DEV. 

8.53/2.96 

2.55/1.16 

TABLE II 

STANDARD BUS 

Meah Running Time Variation (RTV) & 

Standard Deviation in Minutes 

Westbound (local) 

Westbound (limited) 

Eastbound (local) 

Eastbound (limited) 

AM 

RTV/STD. DEV. 

.35/8.19 

7.30/ .50 

- 1.33/ .53 

1.13/ .09 

MID-DAY 

RTV/STD. 0EV. 

1.90/2.19 

1.20/1.48 

PM 

RTV/S'TD. DEV. 

4.60/4.58 

8.0 0/0 

3. 00/5. 05 

8.50/8.7 9 

PM 

RTV/STD. DEV. 

-2.50/4 .96 

2.23/6.26 

.05/3.86 

3.0 3/2.99 

When tunniñg tandard buses and AB's in a mixed mode 

opdration without schedule modifications, the significance 

of 1.6 to 12.0 minutes of additional running time per trip 

for AB's becomes important when you consider that Line 83 

maintains 4 minute headways during peak periods. The 

additional running time certainly explains operation 

problems which have been experienced -- poor on-time 

performanöe, bunching, scheduling and reduced effeotive 

5 capacity in a given period. 

13 



OPERATIONS (Continued) 

STOP.S AND ZONES:: 

With the increased length (60') Of the articulated bus over 

a standard bus (40!), It was recognized that bus stops and 

zones would have to be lengthened and modified. 

Prior to the implementation of Service on Lines 83 and 91, a 

survey was made of bus stop zones on both lines. There were 

538 total stops, 302 of which had to be lengthened by a 

minimum of 20'. This extended these zones from the minimum 

80' to 100' or more. A "standard" nearside loading zone is 

80' long. 

In order to accomplish the required changes, work had to be 

coordinated in four jurisdictions: City of Los Angeles, 

County of Los Angeles, City of Beverly Hills and the City of 

Santa Monica. Appendix IV summarizes the work which was 

performed in each of these areas. 

Initially, the proposed modifications met resistance from 

the County of Los Angeles. They suggested that because 

there already existed a severe shortage of parking spaces 

and extreme traffic congestion in the proposed area of AB 

operation, more conventional buses should be added. This 

would reduce headways and provide additional carrying 

capacity without reducing existing parking. 

The District responded to County concerns by pointing out 

that AB's were capable of carrying in excess of 91* 

passengers a compared to 71* passengers for a standard 
coach. As a result, it would take 36 standard 40' buses to 

equal the carrying capacity of 28 high capacity articulated 

buses. By using 28 AB's instead of 36 standard buses, the 

district would save $1,320,000 annually as well as contri- 

bute to a lessening of vehicular traffic congestion in the 

West Los Angeles area. 
14 
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OPERATIONS (Continued) 

Under the conditions set forth, the District would not add 

additional standard coaches when service would be improved 

at minimal additional cost with the assignment of 

articulated buses. 

All other jdtisdictions gave their approval for the required 

modifications as did the County after reconsideration. 

SAFETY: 

Prior to implementing service using articulated buses, it 

was recognized that there were inherent safety problems 

associated with the use of new equipment. In order to 

determine the magnitude of potential problems, traffic 

accidents and passenger accidents were monitored from 

October 29, 1978 through october 31, 1980. 

The District evaluated the operation of 30 articulated 

buses. AS'S, for the etiod of the evaluation, made up 1.2% 

of the total fleet, operated 1,322,200 miles or 1.34% of the 

fleet miles operated. AB's were involved in 236 or 2.1% of 

the system's 11,215 traffic accidents which occurred during 

the evaluation period. 

Frequency rates show the AB's had a system accident 

frequency rate of 22.3 accidents for each 100,000 miles of 

operation while the frequency rate for standard buses was 

6.4 accidents per 100,000 miles. The AS accident rate is 

3.48 times the fleet average. 

15 



OPERATIONS (Continued) 

S 
Thirtythree percent (33%) or 78 of the 236 accidents 

occurred when the bus was either making a left or a right 

turn. In 36% or 28 of the right and left turn accidents, 

the operpator was not aware of the collision. Many of this 

type of accident go undetected due to the operator's vision 

being blocked by the trailing unit and the cushioning effect. 

of the articulated connection between the two units. 

In an attempt to alleviate right and left turn accidents, 

the District posted signs on the rear of the buses which 

read "CAUTION - CORNER SWINGS DURING TURNS." The effect of 

the signs on reducing accidents has not yet been determined. 

The most common type of traffic acöidents which involved 

AS's during the evaluation are described in Table III. 

TABLE Iii 

SCRTD REPORTED 

TYPE ACCIDENTS DESCRIPTION 

6 71 Bus making right turn, automobile in left 

lane struck by left rear corner of bus. 

10 7 Bus making left turn, automobile in right 

lane struck by right tear corner of bus. 

28 38 Automobile collides with bus while bus is 

at bus stop. 

16 24 Bus sideswiped by automobile while 

passing bus. 

19 7 Bus collides with automobile parked at 

curb. 

16 



OPERATIONS (Continued) 

Considering passenger accidents, the articulated buies have 

been involved in 60 or 2.9% of all passenger accidents in 

the system during the test period. 

The most common tytpes of AR passenger accidents are 

described below in Table IV. 

TABLE IV 

SCRTD REPORTED 

TYPE ACCIDENTS DESCRIPTION 

53 18 Passenger falls alighting from front 

door. 

63 16 Passenger falls as bus is stopping. 

It was detetrnined that the reason for passengers falling 

when alighting froth the front door was due to the corifigu 

ration of the bottom step. Both sides of the stairs were 

cut on an angle to give clearance, for the doors. This angle 

sometimes causes a person to hook the heel of a shoe causing 

them to fail. The potential for the same problem existed 

for the rear door due to a similar configuration. 

Early in its investigation, SCRTD recognized this potential 

safety hazard. In order to resolve the problem, the 

District equipped its articulated buses with safety features 

of its own design. there have been no recorded accidents 

since the District made these modifications in August, 1978. 

17 



OPERATIONS (Continued) 

It was not Until August, 1979 that the Office of Defect 

Investigation of the National Highway Traffic Safety 

Administration notified A.M. General advising them of the 

allegations of a safety defect. And not until February, 

1951 that A.M. General released, for sale, fix kits" to 

resolve the problem. Prior to this date, Washington D.C.; 

Oakland, California; San Rafael, California, and St. Paul, 

Minnesota transit agencies installed a "fix" identical to or 

very similar to the one designed by the SCRTD. 

Appendix V lists all articulated bus accidents from October 

29, 1978 through October 31, 1980. 

18 



MAINTENANCE 

Since implementing articulated bus service, there have been 

problems with frequent breakdowns of certain AS components. 

Repairs and maintenance tasks take longer, parts are more 

expensive and more difficult to obtain and maintenanc.e 

facilities are not adequate. 

In otdet to describe and document some of the ma.intenánc.e 

problems, a study of AS road calls was conducted. Appendix 

VI summarizes 15 categories which &ccount for approximately 

74% of the problems enc3untered by articulated buses. In 

descending order of frequency of occurrence are the 

following major problem areas: 

TABLE V 

(Articulated Road Call Problems*) 

Doors 13.9% 

Transmission 13.2% 

Air Conditioning & Heatin 

EngiUe 9.5% 

Miscellaneous (Accidents, Fire, Grab, 8.4% 

Rail, Mirror, Headsign, 

Vandalism, Throttle) 

54.8% 

* See Appendix VI for a complete listing of road calls. 

** This figure (9.8%) is lower than earlier implied due to 

retrofit programs which have improved air 

conditioning/heating performance reliability. 

19 



MAINTENANCE (Continued) 

Of the aforementioned problems, air conditioning has been 

the most time consuming. At the time articulated service 

was first implemented, ajr conditioning problems accoupted 

for 25% of all road calls for the articulated fleet. A 

review of air conditioning related problems showed that most 

were interlock sensor related. Remaining problems were 

associated with the overall electrical system. 

The electrical system was extremely complicated. As a 

resUlt, it was susceptible to breakdowns with problems being 

very difficult to locate and isolate. In order to improve 

the situation, M.A.N., in conjUnction with Trane, made 

retrofits which eliminated half of the relays, all 

solenoids, and put. the air Oonditioning electrical system on 

the iain engine. 

These simplifications resulted in fewer breakdowns and 

easier repairs. Improvements are reflected in a reduction 

of road calls of 15.2% from a previous high of 25% for the 

AR' s. 

During the evaluation period, 270,217 service miles were 

aOcummulated on 29 AS's. The buses averaged 1,016 miles 

between road calls. When compared to a fleet average of 

2,139 miles, the articulateds show a frequency rate twice 

that of the overall fleet. 

U 
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MAINTENANCE (Continued) 

Another factor with which the District has had to contend is 

the higher cost of AS parts. In June, 1981, the. Purchasing 

Department identified a representative sample of articulated 

and stanäard bus replacement and maintenance parts. The 

sample included similar parts which are comthonly and 

frequently used in conjünctloñ with the maintenance and 
tepair of AS's, C.M.C. model T8H-5307A buses and G.M.C. RTS 

11-04 buses (Appendix VII). The list includes a total of 39 

parts. 

Averaging the cost of parts for both gtoups (G.M.C. part 

costs were combined) , articulateds averaged $302.60 per part 

Mhile G.M.C. part costs averaged $220.42 per part. The AS 

part costs are, on an average, 38% more expensive than the 

comparable parts for the G..M.C. 'S. 

The increase in fuel costs for the AS's is also Of concern 

to the District. In Julie of 1981, fuel tests were 

conducted.. Eleven articulated and five C.M.C. odel 

TBH-5307A buses were. used tO test and compare fUel mileage. 

The test was conducted over a five day period from June 13 

throuqh Juhe 17, 1981.. 

Fuel mileage for the G.M.C.'s ranged froth a low Of 1.4 

rn.p.g. to a high of 4.19 m.p.g. while the range for the AS's 

was ftom 1.34 m.p..g.. to 2.85 m.p.g. Averages for both the 

AS's and G.M.C.'s were 1.76 rn.p.g. and 2.85 m.p.g. 

respectively. Relating miles per gallon to fuel cost., the 

artieulatèd buses cost the District 1.62 times more than the 

G.M.C. '5. 

21 



MAINTENM4CE (Continued) 

Another problem has been the laok of adequate maintenance 

facilities for the kB's. Currently, the District has only 

one maintenance base (West Hollywood) out of 11, which has 

service bays long enough to accomthodate the. larger bus. 

Even then, t,he bays are too hartow for convenient servicing 

o.f AB'S. 

Two new maintenance and operating facilities are in the 

process of being built. When completed, they will have 
service facilities large enough to accommodate any of the 

high capacity vehicles. 

Other AB related factors which have had a major impact on 

the allocation of maintenance resources have been initial 

mechanic training costs, general service cycle costs, and 3 

axle/turntable maintenance. 

22 



MARKETING SURVEY 

An onboard survey of riders was condubted in May. 1980 to 

ascertain passenger opinions regarding the articulated bus 

and sOthê of its features. On May 28, ten oneway trips on 
Line 83 and eight oneway trip on Line 91 were surveyed. 

TwO experienced interviewers distr1ibuted and collected self 
administered questionnaires. A total of 1,056 fläble 

questionnaires were obtained, approximately a 50% rate of 

return, the sample error at the 95% Oohfidence level was ± 
2.5%. A summary of the analysis is provided in Apper.di* 

Viii. 

Overall, 67% of the respondents preferred to ride AB's in 

preference to Etahdard bases. Males and riders under 50 

years of age were more oftéh in favor of AS's than were 

females and riders over so. seventyfive percent of the 

male respohdents and 78% of those uflder 30 preferred articu 

].ated buses over .standatd doaches. 

. 

A majority of the respondehts in all categories consideted 

the AB's better than standard buses in terms of comfort. 

Sixtythree percent said the AS'S were more cofortable, and 

62% said the air conditioning was better. 

Over 62% of the respondents thouqht the AB's were safer and 

over 93% indicated that it .th eà&ier to get a seat. More 

than f9% of those responding indicated the front entrance of 

the AB's was easier to use. Females and riders ove.r 50 

years old were more likely to claim that the rear exit was 

harder to use. 

23 



MARKETING. SURVEY (Continued) 

Sixtyone percent of the passengers surveyed preferred to 

alt iii the front section of the bus. Among females, 74% 

preferred the front, and aong respondents over 50, the 

percentage was 83.. The chief reasons for preferring the 

front were: to watch for stops; avoid the smoking and radio 

playing and other activities that take place in the rear of 

the bus; to experience a better ride; to feel safer. 

The reason given most often for preferring to ride in the 

rear of the bus was that it is less crowded and more 

comfortable. Nearly 83% of the respondents preferred to sit 

in forwardfacing seats. 

The line nufle.r display at the rear of the AB's was found to 

be helpfäl by 73% of the respondents. Most who said the 

display was not helpful., claimed that they had never seen it 

or tht it was hard to find.. A quarter of the respondents 

indicated the noise level on the AB's is higher than on the 

standard buses. 

CONCLUSION 

As was stated earlier, the overriding factor behind the 

initial purchase and subsequent evaluation of the AB'S, was 

to determine if they could improve the revenue/cost ratio 

for the District's transit operations. In order to 

accQmplish this goal, it would be necessary tO either reduce 

the cost of providing service or increase capacity and 

related revenue with relatively little cost increase. 
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CONCLUSION (Contihued.) 

In a mixed mode. operation without scheduling changes to 

accommodate the M's, it was found that neither revenues nor 

operating cost savings ooul.d be maximized. In the case of 

revenues, they did not increase appreciably because of 

several factors. First, there must be a capacityconstraint 

on the existing service. By removing the constraint, rider 
ship will increase causing revenues to improve. Although 

capacityconstraints were evident on Lines 83 and 91., a 

Second factor, scheduling, was not modified so the AS's 

additional carrying capacity was ne'e.r fully realized. With 

regard to operational cost savings, achieving this goal is 

de.éndent üpoñ being able to use fewer buses, thereby, 

reducing both operator and vehicle costs. Since As's were 

substituted on a oneforone basis without scheduling 

changes, a savings in buses never occurred. 

Generally, When all factors are taken into cons4deration, 

M's in a mixed mode operation, are less cost effective than 

'comparable standard 40' bUses. This conclusiq is based on 

findings of increased fuel, maintenance and parts cost; poor 

ontime perforipapce; reduced equipment reliability; higher 

initial start dp costs and lower productivity than was found 

for standard G.MI.C. coaches to which they were compared. 

The revenue/cost ratio of .50 and .52 for AS's and standard 

buses, respectively, supports this conclusion (Appendix IX). 
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CONCLUSION (Continued) 

This is not to say that AB's are not cost effective undet 

different conditions - only that they were not found to be 

effective under the circumstanceE described. Further 

evaluation is planned for the As's. In September, 1981, the 

mixed mode operation will be terminated and AS's will be 

placed in Limited" service on Lihé 308. They will be the 

only buses to provide service on Line 308 during the base 

period and schedules will be written to accommodate their 

slower operation and higher capacity. An evaluation as to 

their cost effectivcness will be prepared and final 

recommendations will be prepared. 

Since the articulated buses on which this report is based 

were a.nong the fIrst in the U.S., they reflect. a highly 

European configuration. As such, eAperlence on these buses 

should not be condemnatory of domestic or improved foreign 

articUlated bUses.. 
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. APPENDIX I 

Candidate lines for articulated service: 

a. Line 3 West Sixth - South Central 

b. Line 4 Ol'tnpiô - Mèlrose 

c. Line 5 Hawthorne Blvd. - Union Station 

d. Line 6 south Vermont. - York Blvd. 

e. Line 9 West Jefferson - Huntington Park 

f. Line 26 East 1st Street West Pico 

g. Line 28 West 3rd Street - Whittieer Blvd. 

h. Line 29 West 7th Street - South San Pedro 

i. Line 41 Alvarado Street 

j. Line 44 Beverly Blvd. - West Adams 

k. Line 50 Florence Soto 

1. Line 83 Wilshire Blvd. 

in. Line 91 Hollywood Blvd. 

. 

n. Line 95 Vermont - Vernon 
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APPEIWIX II 

(Continued) 
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I DI TRIPS MA& 0.B. C I 2 3 4 5 6 7 B 9 10 ---------------------------------------------------------------------------------------- 
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DATE OF 
OBSERVA- TYPE OF 
TION SERVICE 

5-6-80 Limi 

APPENDIX III 

RUN TIME (R.T.) VARIANCE 

ARTICULATED VS. STANDARD BUSES 

DIRECTION 
OF 

TRAVEL 

East 

5-8-80 II 
II 

5-9-80 II 
It 

5-14-80 II U 

. 
Four Da' 
Average 

DATE OF DIRECTION 
OBSERVA- TYPE OF OF 
'NON SERVICE TRAVEL 

5-6-80 Limited West 

5-8-80 II U 

5-9-80 U 

-14-80 0 II 

Four Day 
Ave rag e_ 

AM MID-DAY PM 
Average R.T. Avëtàgë R.T. Avere R.T. 
Variance in Variance in Variance in 
Minutes Minutes Minutes 

;rtic. St& Aiô. Std. Artic. Std 

5..0 1..2 2..0 3.1 

1.8 -0.9 0.0 

33 1.2 185 71 

-1.2 5.0 1.9 

3.4 -1.1 / 8.5 3.0 

AM MID-DAY PM 
Average R.T. Average R.T. Average R.T. 
Variance in Variance in Variance in 
Minutes Minutes Minutes 

\rtic. Std. Artic. Std. Artic. Std 

33.0 6.7 8.0 

7.6 0.2 

15.0 7.1 8.0 6.4 

3.0 7.8 

17.0 7.3 // 8.0 2.3 
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APPENDIX III. 

RUN TIME (R.T.) VARIANCE 

ARTICULATED VS. STANDARD BUSES 

DATE OF DIRECTION 
OSSERVA- TYPE OF OF 
TION SERVICE TRAVEL 

5-6-80 Local East 

5-8-80 'I 

5-9-80 II 

5-14-80 I. 
II 

Four Day 
Average 

DATE OF 
OBSERVA- 
T.ION 

TYPE OF 
SERVICE. 

DIRECTION 
OF 

TRAVEL 

5-6-80, Local West 

?-80 

5-9-80 ft 

5-14-80 

Four Day 
Average 

AN 
Average R.T. 
Variance in 

Minutes 

MID-DAY 
Average R.T. 
Variance in 

Minutes 

PM 
Avetage R.T. 
Variance in 
Minutes 

rtic. Std. Attic. Std. Artic. Std. 

3.0 2.2 2.0 -0.3 

0.5 -1.8 0.8 0.6 -4.3 

0.0 -0.9 5...3 2..6 8.0 5.1 

1.3 -0.8 1.1 -0.6 -1.0 -0.3 

0.6 -1.3 2.6 1.3 3.0 0.1 

AM 
Average R.T. 
Variance in 
Minutes 

MID-DAY 
Averaqe R.T. 
Variance in 
Minutes 

PM 
Average R.T.. 
Variance in 
Minutes 

rtic, Std. Artic. Std. Artic. Std. 

1.4.0 3.5 12.0 0.0 0.0 

6.5 L5. 7.1' 3.8 

4.5 -11.4 9.7 3.8 7.7 -9.5 

3.0 1..8 5.3 0.0 2.0 1.8 

7.0 0.4 8.5 1.9 4.9 2.2 

(-) Minus numbers denote trips running ahead of schedule. 
(-4-) Positive numbers identify trips running behind schedule. 
(0) Indicates on-time performance. 

Boxes with diagonals Eeflect trips for which there was no data 
collected or no trip(s) scheduled. 
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APPENDIX IV 

. 
ARTICULATED BUS STOPS 

LINE 83 CITY OF L.A. COUNTY OF L.A.. BEVERLY HILLS SANTA MONICA 

NO.OF STOPS 
(281) 171 7 35 68 

EXTENSIONS 
REQUIRED 111 2 -24 48 

RELOCATIONS 24 0 22 27 

PARKING SPACE 
REMOVALS 172 0 26 83 

City tO pãiflt RTD to paint RTD to paint RTD tO P1h 
COMMENTS zones. RTD zones & do zones & do & do post & 

to do post & post. & sign post & sign sign work. 
sign work-, work. work 

LINE 91 CITY OF L.A. COU&TY OF L.A. BEVERLY HILLS 

NO.OF STOPS 
(257) 168 4-3 46 

EXTENSION 
REQUIRED 63 .23 31 

SIGN 
RELOCATIONS 30 12 30 

PARKING SPACE 
REMOVALS 106 43 73 

CLt to paint RTD to paint -- RTDtbãiht 
zones. RTD to zones & do post zones & do 
do post & sign & sign work post & sigh 
work. work. 

TOTAL: 2 Lines 538 Stops 

REVISED:: 6-23-78 
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APPENDIX IV (continued) 

ARTICULATED BUS STOPS 

LINE NO. 83 

TOtAL STOPS .281 

TERMINALS ..-. 4 

NEARSIDE StOPS 201 

FARSIDE STOPS .. 78 

MIDBLOCK STOPS 

TRANSFER POINTS 

2 

RESTRICTED SIGNS (NO RED CURBS) 11 

ZONES 110 FEET OR LONGER 87 

zofls NEEDING ADDITIONAL RED CURB: 

CITY OF LOS ANGELES 
- 111 

CITY OF BEVERLY HILLS 
24. 

CITY OF SANTA MONICA 
48 

TOTAL: 281 

NOTE: 24 zones in Beverly Hills to be extended by RTD 
Maint. January 27, 1.978 
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APPENDIX IV (continued) 

ARTICULATED BUS STOPS 

LINE NO. 91 

TOTAL STOPS 257 

TERMINALS 4 

NEARSIDE STOPS 178 

FARSIDE STOPS 67 

MIDBLOCK STOPS 6 

FREEWAY STOPS 6 

TRANSFER POINTS 32 

RESTRICTED SIGNS (NO RED CURB) .8 

ZOflS 110 FEET OR LONGER 

ZONES NEEDING ADDITIONAL RED CURB: 

54 

CITY OF LOS ANGELES 115 

CITY OF BEVERLY HILLS 38 

LOS ANGELES COUNTY 42 

TOTAL: 257 

NOTE: 38 zones in Beverly Hills and 42 zones in Los 
Ahgeles Countr to be extended by .RTD Maint. 
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APPENDIX V 
Date of Miles Date of 

Bus No.. Service Operated Accident Summary of Accident 2 

9227 11/1/78 51,600 11/3/78 Struck vehicle making. R/turn in front of bus 

2/1/79 Sideswiped other vehicle while passing 

7/16/79 Vehicle operator claims bus struck vehicle 

10/20/79 Struck post with right.side of vehicle 

10/29/79 Passenger caught foot in rear door 

6/23/80 Turningright, struck veh with L/rear cotter 

9228 1/2/78 53,200 1/27/79 Turning right, struck veh with L/rear corner 

9 Passenger fell alighting front door 

7/16/79 Sideswiped by passing vehicle 

8/11/79 Passenger fell on moving bus 

.10/30/79 Vehicl.e cut into left side of bus 

Turning right struck veh with L/rear corner 

12/20/79 Turning right struck.veh.with L/rear corner 

3/15/80 Turning right struck veh with L/rear corner 

4/17/80 Struck fire hydrant with R/rear corner 

5/20/80 Turning right struck veh with L/rear corner 

6/8/80 Turning right struck veh with L/rear corner 

6/15/80 Turning tight struck veh with L/rear corner 

6/17/80 Turning right struck veh with L/rear corner 

6/24/80 Turning right struck veh with L/rear corner 

7/15/80 Turning right struck veh with 1,/rear corner 

9229 1/4/79 54,500 2/28/7.9 Sideswiped by passing vehicle 

3/17/79 Passenger fell in moving, bus 

8/6/79 Struck by veh while standing in pass. zone 

10/16/79 Side 

1l/2fl,9 Struck by veh while standing in pass. zone 



APPENDIX V (continued) 
Date in Miles Date of 

s No.. Service Operated .Accident Summary of Accident 

9229 (Conttinued) 
) 

- ...... 2/5/8.0 Passenger, fell exiting front door 

7/18/80 Passenger fell alighting front door 

9200 /9/79 495QO. 6/2l./79..Pas.s.e.nger, fell on stopped bus 

6/27/79 vehicle sideswiped bus 

7/4/79 vehicle operator claims bUs sttuck 

vehicle 

12/3/79 Mini bus collided with bus 

3/27/80. Vehicle sideswiped by left rear 

cotñeE of bUs 

7/31/80 Turning right stuck vehicle with 

left/rear corner 

p. .8/14/80 Collided with, vehicle. P!rked at curb 

9/12/80 Turning right struck vehicle with 

left/teat corner 

10/17/80 Turning right struck vehicle with 

left/rear corner 

9201 10/30/78 53,600 11/1/78 Vehicle sideswiped bus 

11/78 Turninq left struck vehicle with 

right/rear corner 

Collision with bus in yard 

7/5/79 vehicle sideswiped bus 

10/18/79 PaEsenger fell, alighting front door. 

9202 1/4/79 51,400 3/15/79 vehicle pulling from parking lot 

left side 
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APPENDIX V (continued) 

S 
Dat'e in Miles Date of 

Bus No. Service Operated Accident Swnxnary of Accident 

9200 6/9/79 49,500 6/21/79 Passenger fell on stopped bus 

10 

6/27/79 Vehicle sideswiped bus 

7/4/79 Vehicle operator claims bus struck veh 

12/3/79 Mini bus collided with bus 

.3/27/80 Veh sideswiped by L/rear corner, of bus 

7/31/80 Turning right struck veh with L/rear corner 

8/14/80 Collided with veh parked at curb 

9/12/80 Turning right struck veh with L/rear corner 

10/17/80 Turning right struck veh with L/rear corner 

8 Tu 

bus 

3/3/79 Collision with bus, in yard 

7/5/79 Vehicle sideswiped bus 

10/18/79 Passenger fell alighting front door 

9202 1/4/79 51,400 3/15/79 Veh, pulling, from parking lot struck left 

side of bus 

5/8/79 Skidded and struck curb with R/rear corner 

9/25/79 Collided with veh parked at curb 

10/18/79 Collided with vêh parked at curb 

11/19/79 Struck while in passenger loading zone 

12/21/79 Passenger fell in moving bus 

12/28/79 Passenger fell on stopped bus' 

9203 2/9/79 44,400 2/24/79 Passenger fell alighting rear door 

4/18/79 Collided with bus.,in. yard , 



APPENDIX V (continued) Date of Miles Date of 
.s No. Service Operated Accident Summary of Accident 

9203 (Continued) 11/12/79 Sideswiped other vehicle 
5/5/80 Moving from curb, collided with 

auto 

6/18/80 Moving from clUrb, collided with 

auto 

7/24/8.0 Collided with stationary object 
8/20/80 Vehicle cut into .bus 

9/12/80 Turning right, struck veh with 

.. . left/rear corner 

9204 10/29/78 46,900 10/31/78 Vehicle sideswiped bus 

12/6/78 Passenger fell on. stopping. bus 

12/20/78 Turning right struck vehicle with 

left/rear corner 

27/79 Turning right struck vehicle with 

left/rear cor:ne.r 

-. 3/24/79 Struck in passenger loading zone 

4/6/7.9 Tutning right struck vehicle with 

left/rear corner 

6/1/79 Passenger fell on starting bus 

10/7/79 Sttuck in rear by vehicle 

.11/1/79 Sideswiped by passing vehicle 
9 Struck in passenqer loadina zone 

- . - - .3/14/80. Turning right struck. veh with 

left/rlear corner 

6/2/80 S.ideswipe.d other R..T.D. bus 

7/7/80 Collided with veh parked at curb 
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APPENDIX V (continued) 
Date of Miles. Date of 

Bus No. Service Operated Accident Summary of Accident 

8/8/80 Veh from, right broadsided bus 

9205 10/29/78 50,900 12/7/78 Making left turn struck veh 

with right/rear corner 

1/4/79 Struck in passenger loading 

zone 

1/26/79 Sideswiped another bus 

8/3/80 Collision in intersection 

9/12/80 Movinq from bus zone, collide 

with vehicle 

9/27/80 Passenqer fell on bus movi 

straight 

9206 1/1/79 49,300 12/29/78 vehicle broadsided right side 

of bus 

4/10/79 Passenger fell on stopping bus 

7/5/79 Struck in loading zone 

7/10/79 Making R/turn struck veh with 

left rear corner 

7/20/79, Passenger fell on moving bus 

11/8/79 Moving from passenger zone 

struck v'ehcile 

12/8/79 Struck pulling away from curb 

12/12/79 Passenger fell on Stopping bus 

2/11/80 Struck in loading zone 

5/1/80 Ta±ñing right, struck veh with 

left/rear corner 

5/12/80 Pass. fell alighting rear door 
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APPENDIX V (continued) Date of Miles Date of 
.s No. Service Operated Accident Summary of Accident 

9206 (Continued) 10/22/80 Passenger fell on stopping. bus 

9207 10/29/7.8 48,l0.0. .1/1/79 Passenger fell on bus 

1/28/79 Struck by vehicle cüttiñg into 

curb 

2/5/79 Passenger twisted ankle 

3/12/79 Passenger fell on stopping bus 

3/27/79 Making R/turn struck veh with 

left/rear corner 

5/29/79 Passenger fell on standing bus 

7/17/7 9 Making right turn struck veh 

with left/rear corner 

10/24/79 Struck while in passengler load- 

ing zone 

11/30/79 Struck while in passenger load- 

zone 

11/30/79 Passenger fell alighting front 

1/18/80 Making right turn, struck veh 

- with, left/rear corner 

6/12/80 Vehicle sideswiped bus 

6/1.5/80 Vehicle sideswiped bus 

7/2/80 Moving from curb, collided with 

veh I 

7/3/80 Turning right, struck veh with 

7/1.8/80 Veh-i.cl.e sideswiped bus 
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APPRNDIX V (continued) 
Date of Miles 

Bus No. Service Operated Accident Summary of Accident 

9207 (Continued) 9/22/80 Vehicle sideswiped bus 

9208. 10/30/78 11,200 None 

9209 11/1/78 44,200 3/2/79 Passenger fell alighting front 

door 

3/31/79 Pulling from curb struck veh 

- 5/31/79 Sideswiped by passing vehicle 

7/19/79 Making R/turn, struck veh with 

left/rear corner 

7/28/79 Struck while in passenger load- 

ing zone 

11/26/79 sideswiped by passing vehicle 

2/29/80 Turning right, struck veb with 

left/rear corner 

6/24/80 StrUck while in passenger zone 

7/3/80 Struck while in passenger zone 

7/16/80 Turning left, struck veh with 

right/rear corner 

8/22/80 Turning left, struck veh with 

right/rear corner 

9210 1/11/79 50,700 3/9/79 Turning right, struck veh with 

left/rear corner 

4/19/79 StrUck vehicle parked at curb 

5/22/79 Passenger hurt foot on standing 

bus 

9/27/79 Passenger fell on stopping bus 
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APPENDIX V (continued) 
Date of Miles Date o- 

Bus No Setvice Operate Accident surnmary of Accident 

9210 (Contihued) 11/15/79 turning right, struck veh with 

ft/rear corner 

12/30/80 Moving to curb, left/rear cor- 

net, struck. right-/side of veh 

1/3/80 Vehicle struck bus in passenger 

loading zone. 

6/19/80 Turning left, collided with 

vehicle ahead 

8/10/80 Struck while parked in bus zone 

_l0/1.0/8,O Passenger fell boarding 

9211 10/29/78 53,200 1/2/79 Passenger fell alighting front 

door 

2/1/79 Passenger fell alighting front . .door 
2/5/79 SideSwiped by passing ehi.cle 

4/12/79 Turning right, struck veh with 

left/rear corner 

4/21/79 Tütning right, struck veh with.. 

rear corner 

7/8/79 turning right, struck veh with 

left/rear corner - 

9/26/7.9 Turning right, struck veh with 

left/rear corner 

10/2/79 Vehicle pulled from driveway 

into bus 

-. 10/30/79 passenger fell on stopping bus 
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APPENDIX V (continued) 
Date of Miles Date of 
Service Operated Accident Sü 

9211 (Continued) 2/18/80 Turning right struck veh with 

left/rear corner 

2/26/80 Turning right struck veh with 

left/rear corner 

5/29/80 Struck vehicle in rear 

6/11/80 Vehicle sideswiped bus 

9/2/80 Turning tight,, struck veh with 

left/rear corner 

921:2. 10/29/78 57,300 11/17/78 Passenger fell alighting front 

door 

11/29/78 Passenger fell on stopping bus 

12/22/78 Sideswiped by passing vehicle 

3/4/79 Collided with another District 

bus 

6/26/79 Turning right, struck veh with 

left/rear corner 

10/26/79 Sideswiped by passing vehicle 

1/26/80 Sideswiped other District bus 

3/4/80 Turning right, struck veb with 

left/rear corner 

5/5/80 Passenger fell alighting front 

!lTfl 

5/31/80 Turning left,collided with veb 

ahead 

- 6/20/8,0 Turning left struck vehicle with 

right/rear corner 

a 



APPENDIX V (continued) 
Date of Miles Date of 

us No. Service Operated Accident Summary of 

9212 (Continued) 7/22/80 Passeñget fell, alighting front 

.8/5/80 Passenger fell on Stopping bus 

9/20/80 Vehicle, sideswiped bus. 

9211 _l0/29/78. 40,500 11/16/78 turning right, struck veh with 

left/rear corner 

- 

11/28/78 Struck standing in passenger 

- 4/10/79 Turning right, struck veh with 

left/teat cornet 

7./4/79. Turning, right.,, struck veh with 

left/tear cornet 

- . . . 
10/21/7.9 Passenger fell alighting front 

door 

.3/2.0./ftQ. Pulling into..zone, collided 

with moving vehicle 

9/10/80 Collides with veh, making 

right turn 

9214 .,. 10129/7,8 55,9,00 2/15/79 Collided with vehicle parked 

at curb 

.5/20/79.. Turning right, struck veh with 

left/rear corner 

7/31/79 Turning.r.ight,. struck v,eh with 

left/rear corner 

ck vehicl.e makinq left tur 
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APPENDIX V (continued) 
Date of Miles Date of 

Bus. No.. Service Opetated Accident Summary Of Accident 

9214 (Continued) 10/1/79 Turning rIght, struck veb with. 

left/rear corner 

11/6/79 Struck in passenger loading zone 

3/19/80 Passenger fell on standing bus 

4/8/80 Passenger fell alighting rear 

door 

4/30/8 Struck vehicle, making left turn 

10/23/80 Collision with bus in yard 

9215 11/15/78 42,600 1/23/79 Passenger caught fingers in. door 

1/26/79 Struck Vehicle making right turfl 

3/79 Turning right, struck .veh with 

left/rear corner 

4/1.2/79 Passenger fell alighting, rear 

door 

5/26/79 Struck standing in passenger 

loading zone 

Collided with District bus at 

corner 

1/3/80 Passenger fell on stopping bus 

4/2/80 Struck standing in passenger 

loading zone 

10/31/8.0 T,urning left., truck veh with 

right/rear corner 

92-16 1,0/29/78 52,500. 11/3/7.8 Strück standing in passenger 

loading zone 

. 



APPENDIX V (cohtihued) 
Date of Miles Date. of 

Bus No. Service Operated Accident Summary of Accident 

9216 (Continued) 11/21/fl Passenger fell exiting front 

- 
1/23/79 Vehicle ran into side of bus 

2/12/7.9 Sidêwied by passing vehicle 

- 

3/1/79. Collided with light post 

9/28/79 Struck in passenget loading zone 

10/26/79 Struck in passenger loading zone 

11/26/79 Sttuck. in aseñgéE loading zone 

4/7/8 Struck vehicle in rear 

4/28/80 Vehicle sideEwiped by passing bu 

. . 
5/9/80 Turning, left, struck veb w-ith 

right/rear corner 

....................... 5i2,Q/8D..Struck.in loading zone 

6/16/8,0 Passenger fell on stopping bus 

6/25/8.0 Collision 'eEith vehicLe.maki,ng 

n 

7/?/8,0 TUtni.ng right, st±uôk veh with. 

left/rear 

8/14/80 Struck in loading zone 

1217 .11/7/78 43',7 3/1/79 SideSwiped by pasing Vehicle 

4/6/79 Vehicle, cut into, bus.,, 

Vehicle cut into bus 

-. .5/25/79 .?ulling. in zone, struck v,ehic1e 

8/24/79 Vehicle struck by left/rear 

- corner of .bus. moving .to curb 
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APPENDIX V (continued) 
Date of Miles Date of 

Bus. No., ,Se,rvice Operated Accident Suftüta±' of' Accident 

9217 (Continued) 9/25/79 Struck vehicle in.rear 

10/23/79 Turning Eight, struck Veh with 

left/rear corner 

11/1/79 Struck in passenger loading 

- zone 

11/14/79 Passenger fell exiting front 

door 

12/12/79 Turning right, struck veh with 

left/rear corner 

12/22/79 Pàssehget fell exiting rear 

door 

1/1.0/80 Struck standing in passenger 

- 

loading zone .. 
3/4/80 Passenger fell ott Starting bus 

3/14/80 Vehicle struck bus. in rear 

4/29/80 Turning right, struck veh with 

left/rear corner 

5/9/8.0 Turning right, struck veh with 

left/rear corner 

6/25/80 Thrning right, sttuôk eh with 

left/rear corner 

9,218 1/21/79 53,700 2/1.2/79 Struck standing in passenger 

loading zone 

- 3/24/79 T.utning right, struck eh with 

left/rear corner 

9J22/79 Vehicle sttuck b,us in teat 



APPENDIX V (continued) 
Date. of Miles Date of 

Bus No.. Serviôe Operated Accident Summary of Accident 

9218 (Continued) 12/17/79 Struck veh makihq riqht turn 

in front .of bus 

- 
2/8/80 Passenger fell alighting front 

e*it door 

3/19/80 Struck left post with right. 

side mirror 

3/20/80 Struck fire plug with right. 

rear corner 
: - 

8/11/80 Struck in loading zone 

8/27/80 Coil ision with bus in yard 

9219 12/20/78 17,200 4/16/80 Struck tree with right side 

mirror 

6/4/80 Vehicle cut into bus 

9/25/80 Collision with bus in yard 

10/9/80 Turning right, struck veh with 

left/rear corner 

9220 12/20/78 48,80.0 2/27/79 Passenger f!ll exiting front 

door 

.5/7/79 Struck standing in passenger 

loading zone 

5/24/79 Sideswiped by passing vlehicle 

8/17/79 Passenger fell on stopping bus 

3/18/80 Making right turn, struck veh 

with 
left/rear corner 

5/29/80 Passenger fell on stopping bus 
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APPENDIX V (continued) 
Date of 

Bus No. Service 
Miles Date of 
Operated Accident Sunimary of Accident 

9220 (Continued) 8/29/80 Passenger fell on stopping bus 

9/23/80 Sideswiped by other R.T.D. bus 

9221 10/30/80 60,400 12/29/78 Struck standing in passenger 

loading zone 

1/30/79 Struck standing in passenger 

loading, zone 

1/31/79 Struck other District bus 

while passing 

2/22/79 Vehicle pulled from driveway 

into side of bus 

3/13/79 struck standing in passenger 

loading zone 

3/18/79 Turning right, struck veh with 

left/rear corner 

11/27/79 Sideswiped by passing vehicle 

1/3/80, Struck standing passenger 

loading zone 

6/24/80 Collision with bus in yard. 

8/22/80 Passenger falls aliting 

front door . 

10/9/80 Turning right, struck veb with 

left/rear corner 

9222 10/29/78 46,700 3/28/79 Vehicle struck by bus pulling 

tocurb 

5/4/79 Sideswiped by passing vehicle 
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APPENDIX V (continued) 
pate of Miles Date of 

Bus No. Service Operated Accident Summary of Accident 

9222 (Continued) 1.2/14/79 Passenger.fell boarding stand- 

bus 

9223 12/20/78 49,700 5/23/79 Sideswiped cther District bus 

- 7/9/79 Turning right, struck veh with 

r corner 

-. 
... 8/12/79 Struck vehicle in rear 

9/18/79 Sideswiped by passing vehicle 

10/12/79 Passenger caught in rear door 

11/21/79 Turninq riciht, struck veh 

with left/rear corner 

11/21/79 Turning right, struck veh 

with left/rear corher 

2/29/80. Struck standing in passenger 

loading zone 

4/4/80 Movinq from zone, struck 

passing vehicle 

Turñi.nq left, collision with 

vehicle from ahead 

5/6/80 Turning left, collision with 

vehicle from ahead 

- .. 5/2.0/80 Struck in loading zone 

5/24/80 Passenger fell alighting 

front door 

5/29/80 Bus sideswiples vehicle while 

passing 
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I APPENDIX V (continued) 
Date of Miles Date of 

Bus No. Service Qperate.d Accident Summary of Accident 

9224 12/20/78 45,000 12/20/78 Turning left, struck veh with 

ar corner 

1/12/79 Vehicle backed into bus 

1/16/79 Struck parked vehicle 

- -. 1/17/79 Turning right, struck veh 

with's left/rear corner 

3/18/79 Struck parked vehicle 

6/19/79 Turning right, struck veh 

- 
with left/rear corner 

731K79 Pulling into passenger zone, 

struck moving vehicle 

9/27/79 Struck vehicle, making right 

turn in front of bus 

10/5/79 Vehicle turning into driveway 

struckbybus 

11/16/79 Struck vehicle making right/ 

turn in front of bus 

9225 12/21/78 56,400 12/27/78 Turning right, struck veh with 

left/rear corner 

1/4/79 Passenger fell alighting front 

door 

1/4/79 Turning right, struck by veh 

from left 

1/14/79 Passenger fell exiting rear 

door 
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Date of 
Bus No. Service 

APPENDIX V (continued) 
Miles Date of 
Operated Accident S.Qnary of Acoident 

9225 (continued) 1/25/7.9 Passenger fell standing.in. bus 

2/3/79 Turning right, struck veb with 

left/rear corner 

4/6/7.9 Struck àtanding in passenger 

zone 

4/9/79 Turning right struck veh with 

left/rear corner 

4/11/79 Türñing right struck veh. with 

left/rear corner 

4/26/79 Turning right struok veh with 

. left/rearcorner 

11/9/79 TütAin tight struck veh with 

left/rear,,cor-ner 

1/17/SO Struck tree with riaht side 

mirror 

- . . . 3/29/80 Struck pedestrian 

4/9/SO Turhin4 fight. .sttuck web with 

. - -. . - - . 

left/rear corner 

- . 

6/22/80 Collision With statione 

- objeat 

------------- .7/18/8.0 Bus sideswipes veh from oppo 

site direction 

.9226 .10/30/78 52,500 11/28/7.8 Turning, right stru.dk .veh with 

left/rear corner 

1/11/79 Sideswiped. by. passing vehicle ---------- 
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APPENDIX V (continued) 
Date of Miles Date of 

Bus No. Service. Oparated Accident Summary of Accident 

9226 (Continued) 9/19/79 Passenger fell alighting 

front door 

11/2/79 Sideswiped by passing vehicle 

11/29/79 Turning right struck veh 

with left/rear corner 

11/30/79 Turning right struck veh 

with left/rear corner 

4/18/80 Turning left struck veh.. 

with right/rear corner 

S 
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APPENDIX VI 

AkTICULATEb BUS 

ROAD CALLS 

ENGINE 34 12.78% 

Cooling Syãtem 15 
Fuel System I 
Low Oil 3 

No Start 1 

Slow Bus 8 

Smoke 2 

Stall. 4 

TRANSMISSION 3 1.13% 

Noisy 1 

No Shift 2 

ELECTRICAL 47 17.67% 

Battery 1 

Exterior Lights 
Interior Lights 

I 

4 

Passenger Signal 17 
Switch/Fuses .24 

DOORS 50 18.8% 

Front 7 

Interlock 5 

Rear 34 

Slow. 4 

RADIO 2 

No Receive 1 

NO Send 1 

MISCELLANEOUS 30 11.28% 

Accident 10 
Fire 1 

Grab Rail 1 

Headsign 10 
Mirrors 3 

Vandalism 3 

Throttle 2 
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BRAKES 

Lock 
Ha rid 
Pull/Grab 

TIRES 

Flat 

STEERING 

Hard 

UNDER CARRIAGE 

Air Bags 
Chassis 
Noise 

WINDOWS & GLASS 

Cracked 
Swinging 

AIR CONDITIONING & 

HEATING 

Air 

FARE BOX 

No Light 

AIR SYSTEM 

Leak 

WIPERS 

Not Working 

TOTAL SERVICE MILES 
AVERAGE PER BUS 
MILES PER RQAD CALL 

APPENDIX VI (continued) 

RQAD CALLS (cONTINUED) 

17 

11 
2 

4 

12 

2 

1 

14 
2 

.3 

3 

35 

1 

1 

9 

270,217 
9,317 
1,016 

I 

12 

2 

17 

6.39% 

4.51% 

.75% 

6.39% 

6 

2.25% 

35 13.16% 

1 

1 

9 

.38% 

.38% 

3.38% 

Li 



.. APPENDIX VII 

PARTS COSt COMPARISON 

ARTICULATED 'VS. G.M. C. Rts-It 

COST 
PARTS NUMBER DESCRIflION 

81.15301.6038 21.93 

1892242 Horn Assy. 
. 33;e9. 

51.05801.6035 911 Pan 1.048.42 

5106785 Oil Pan 62.09 
86.25100.1001 Head Liqht 12.68 

556.620.fl Head Light 7.21 
81.25503.0130 Switch Hazard 12.60 

675558 Switch Ha2ard 2.50 
86.63700.1001 Sun Visor 115.19 

20581.08 Sun Visor 69.96 
81.50110.0147 Brake Drum Front 245.57 

793430 Brake Drum Front....... 177.09 
51.04401.6158 Cam Shaft 798.63 

8921402 Cam Shaft 228.55 
51.05563.5016 Hdusi.nq Oil CoO1r 253.34 

:2419674 Housing Oil Cooler .............. 5.18 
81.06601.0035 Engine Fan 93.56 

71656 Engine Fan 179.79 



APPENDIX VII (continued) 

PARTS COST COMPARISON 

ARTICULATED VS. G.M.C.RTS-II 

PARTS NUMBER DESCRIPTION 

as. us LUS 

IA. VLJS 

5110893 

r, cyi. 

COST 

ic. Std. 
89 

50.16 
.77 

43.70 
I .JJ F .z.J., . , , 

5107635 Elywheel 621.15 
S S S. U VU W flS%O LI 55 U S 

5117588 Sprocket, Crnkshft 23.24 
51.01110.6413 Bearing Main (St.) 19.84 

5196319 Bearing Main (St.) 7.61 
51.01111.6415 . Beating ThruSt (St.) 68.25 

5117005 Bearing Thrust (St.) 2.56 
51.04410.0121 Bushing CaYnshaftBr. 8.65 

5196026 BUshing Camshaft Br. 12.27 
51.01401.6049 HouSing Flywheel 503.10 

5101701 Housin. Flywheel 
. 990.37 

51.056.01.0041 Core Oil Cooler 226.96 

8531655 Core Oil Cooler 230.85 

LI 

. 
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APPENDIX VII (continued) 

PARTS CbST COMPARISON 

ARTICULATED VS. G.M.C. RTS-tI 

PARTS NUMBER DESCRIPTION 

51,09100,7082 Turbo Charger 1,083.60 

5101509 Turbo Charger 839.65 
86,41600,3002 Rear Bumper 115.16 

2060186... Rear Bumper. - 779.17 
81.15101.0061 Engine Muffler- 365.69 

233102 Engine Muffler 23:5.51 
81.43610.6033 Leveling Valve 31.66 

4992908 Leve1in Valve 46.64 
51.10101.6013 Fuel Injector 60.56 

5229970 Fuel Injector 96.08 
8127110.6015 Speedometer 71.21 

5658854 S?eedometer 119.20 
51.02501.7236 PistOn Assy .375.31 

5149048 Piston Assy 313.47 
86.16000.6056 Starter 855.45 

1114739 Starter 543.19 
51.05100.61.35 Oil Pump 

I 

216.02 

5102019 Oil Pump 293.27 
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APPENDIX VII 

PARTS COST COMPARISON 

ARTICULATED VS. G.M.C. RTS-II 

COST 
PARTS NUMBER DESCRIPTION 

81.44201.6056 Knuckle AsSy. 439.91 

795458 Knuckle Assy. 526.33 
81.39105.6670 Eng. Drive Line 954.82 

799692 Eng. Drive Line 81.17 
81.73803.5024 Fuel Filler Dö.ôr 41.20 

723887 Fuel Filler Door 76.59 
86/25500.3002 DOOr COñtrolVàlvé 118.86 

2076911 Door ContrOl valve 109.93 
81.50220.0650 Front Brake Lining 32.47 

2039541 Front Brake Lining 12.70 
81.52130.6063 Valve Assy. Brake 602.15 

2017708 Valve Assy. Brake 103.30 
51.54000.7059 Air Compressor 785.42 

2036708 Air Compressor 569.87 
81.06101.6150 Engine Radiator 1.162.73 

719652 Engine Radiator 714.70 
81.26401.6039 Wiper Motor 127.01 

796743 Wiper Motor 96.49 



. 

S 

APPENDIX VII (continued) 

PARTS COST COMPARISON 

ARTICULATED VS. G.M.C.. RTS-II 

C OST 
PARTS NUMBER DESCRIPTION 

Attic. Std. 
51,0550.2.002.7 Shell Oil Fiti' Bowl 48.48 

2419674 Shell Oil Fltr Bowl 70.96 
81.33118.0007 Filter Oil (Trans) 22.94 

2054371 Filter: Oil (Trans) 167.25. 
5977068 Water Mod. Valve 117.79 

2490770 Water Mod. Valve 29.70 
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APPENDIX VIII 

Results 

"tx yu ersona11y prefer to ride on the other Rfl) buses, or on the arti- 
culated buses?" 

All Lhder 50+ 
Respondents 30 30-49 Older Male Female 

Prefer articulated 
buses 66.9% 77.9% 71.1% 49.7% 75.2% 61.3% 

Prefer regular buses 33.1% 22.1% 28.9% 50.3% 24.8% 38.7% 

libtal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

937 spondents 

cEpt fbr respondents tnder 30 years of age, there are r significant 
shifts in opinion regarding preference for the articulated bus. If 
anything, the tnder 30 group is more in favor of the articulated bus than 
when first polled on the subject 14 month previously. When responses are 
compared by gender, a significantly higher proportion of male resndents 
prefer the articulated bus. 

"Canpared to the other RTD buses, how do ru compare the comfort of the 
articulated bus?:" 

All thdér 50-4- 

Respondents 30 30-49 Older Male Female 

t'bre comfortable 63.4% 71.6% 65.1% 44.5% 68.2% 58.1% 
As comfortable .25.9% 22.1% 25.4% 32.7% 24.6% 27.8% 
lass comfortable 10.7% 6.3% 9.6% 22.8% 7.2% 14.1% 

'Ibtal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

1,000 lspondents 

As in the previous stu3y, a majority of respondents uider 50 years of age 
find the articulated bus more comfortable than a standard coach. Males 
voted in favor of the articulated bus more often than females did. Pemales 
in fact, were twice as likely to consider the articulated bus less 
comfortable than a regular bt.s. 



APPENDIX TIII (continued) 

"Compared to other RTD buses, how Is the air conditioning on the 
articulated buses?:" 

All thder 50+ 
Respndents 30 30-49 Older Male Female 

Better 61.9% 64.7% 62.4% 54A% 66.0% 56.8% 
The S&ne 29.7% 27.5% 2R.4% 36.8% 27.2% 32.6% 
Worse 8.3% 7.7% .!.l% 8.6% 6.8% 10.6% 

Thtal 99.9% 99.9% 99.9% 100.0% 100.0% .100.0% 

875 sndents 

A majority of resndents in all groups said that the air conditioning on the 
articulated bus is better than on the standard coach. 

Compared to other RD buses, ltw does the noise level inside the articulated 
bus?:" 

All ttder 50+ . 
Resppdentrs 30 30-49 Older MalE Female 

P'bre 25.5% 20.7% 31.7% 19.0% 21.1% 29.2% 
The Ste 46.6% 43.4% 46.8% 65.4% 45.3% 48.4% 
lass 27.9% 35.9% 21.5% l5.% 33.6% 22.4% 

'Ibtal 100.0% 100.0% 100.0% 100.0%. 100.0% 100.0% 

907 Respndent5 

}èarly 47% of the respndehts (and a surprising 65% of respndents over 50 
years old) discerned no difference between the noise level on the ti types 
of bus. Of the respDndents sto did rote a difference, males and respan- 
dents under 30 were more likely to say that the noise level inside the 
articulated bus is less than on a standard bus. Zbout 30% of female res- 
pandents and those between the es of 30 and 49 thought articulated buses 
are noiser than regular buses. 

65 



APPENDIX VIII (continued) 

"DD ,u think the articulated buses are safer than other RD buses 

Alt thder 50+ 
Respondents 30 30-49 Older Male Fenale 

Yes 62.3% 65.8% 57.5% 58.2% 66.1% 57.3% 
lb 37.7% 34.2% 42.5% 41.8% 33.9% 42.7% 

'ibtal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

783 lèspandents 

A majority of respondents in all categories said the articulated buses are 
safer than other RTD buses. Males and respondents under 30 years of *e 

re more likely to think that the articulated buses are safer. 

"Is it usually easier for tu to find a seat on the articulated bus than on 
the regular bus?" 

Ml thder 50+ 
Respondents 30 30-49 older Male Faa1e 

Yes, I can usually 
get a seat on the 
articulated bus 93.3% 93.1% 95.1% 94.3% 95.4% 91.3% 

N), I often have to 
stand on the arti- 
culated bus 6.7% 6.9% 4.9% 5.7% 4.6% R.7% 

Thtal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

817 lèspndents 

Over 90% of the respondents in each category indicated that they can usually 
get a seat on the articulated bus. 



XPPENDIX VIII (Oontinued) 

"If you have a clxdce of seats, do you prefer to sit on the forward-facing 
seats or on the side-facing seats?" 

Forsard-fac ing 
Side-facing 

Tht.al 

978 Respondents 

All t.bder 50+ 
Respondents 30 30-49 older Male Fenale 

82.8% 8?.4% 87.6% 90.9% 86.0% 82.1% 
17.2% 17.6% 12.4% 9.2% 14.0% .17.9% 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Preferenbe for fotward-facing seats was expressed by nearly 83% of the 
respondents, a proportion not significantly different than the P6% reported 
in the 1979 survey of articulated bus riders. Pge appears to influence 
seat configuration, with the preference for forward-facing seating increas- 
ing as respondents get older. 

- Cnpard to the entrance on other lCD buses, how do you per 
entrance to the articulated bus?" 

All thder co-f 

Respondents 30 30-49 Older Male Fenale 

Easier to We 69.1% 72.7% 71.3% 64.9% 73.6% 66.0% 
Yb different 21.7% 21.7% 18.7% 19.3% .20.1% 22.5% 
}rder tO We 9.2% 5.% 10.0% 15.R% 6.3% 11.5% 

Thtal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

936 Reshdents 

Findings in regard to this variable do rot differ significantly from those 
of the previous study. About 70% of the respondents said the entrance to 
the articulated bus is easier for them to use. The proportion of riders 
who said otherwise rises with age. Fenales were nearly twice as likely as 
males to rote that they found the entrance to the aiticulated bus thoré 
difficult to use.. 
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APPENDIX VIII (continued) 

Opared to the rear exit on other RTD buses, how do you personally find 
using the rear exit on the articulated buses?" 

All Under 50+ 
Respondents 30 30-49 Older Male Female 

s1er 51.1% 56.7% 50.01 39.3% 56.7% 44.7% 
lb different 27.5% 26.5% 24.5% 28.8% 23.8% 32.0% 
Harder th Se 21.4% 16.7% 25.5% 31.9% 19.6% 23.2% 

Thtal 100.0% 99.9% 100.0% 100.0% 100.0% 99.9% 

912 spondents 

Few significant differences in regard to this variable were noted between 
the findings on this and the previous study. A significantly lesser pro- 
portion of female respndents did report on the. later study that they foind 
the rear exit on the articulated bus harder to use. 

There is an obvious direct relationship between age of respondent and like- 
lihood of finding the rear exit harder to Use. Ftspondents over 50 are 
twice as likely as those trider 30 to report more difficulty using the rear 
exit. 

. 
"If ytU have a choice, do you prefer to .sit in the front coach of the 
articulated bus, or in the back coach?" 

Ml 1.hder 50-I- 
Respondents 30 30-49 Older Male Fenale 

Front (bach 61.4% 50.3% 5R.5% 83.0% 47.2% 73.9% 
Back (bach 38.6% 49.7% 41.5% 17.0% 52.8% 26.1% 

"Ibtal .100.0% 100.0% 100.0% 100.0% 100.0% .10.0.0% 

912 sporx1ents 

A preference for riding in the front. coach is shared by a majority of 
respondents. This preference apparently becanes more pronounced as the 
respondents get older. spordents trider 30 were about evenly divided in 
their opinions, whereas 83% of respondents Over 50 prefer the front coach. 
The proportion of female repondénts opting in favOr of the front coach bas 
more than half again as high as the proportion of males stating surh a 
preference. 

The reasons given by respondents for their coach preference are thow-i in 
the following tables. 
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APPENDIX VIII (continued) 

PREFER FRONT COACH 

Al 1 
Reason RespLbndents Male 

Visibility, watch 25.4% 22.6% 
for stop 

Away from smoking 
dope1 radios, 
wierdos, etc. 

Better ride quality 

More comfortable 

Feel safer 

Easier to exIt 

Less walk to seat 

"Habit", "Just 
prefer it" 

Better air condition 

Closer to driver 

Less noisy 

To watch people 

Less crowded 

Cleaner 

To t a 1 

279 Respondents 

12.9 14.0 

Female 

28.9% 

10.7 

11.5 15.1 9.4 

11.5 15.1 8.2 

9.3 5.4 10.1 

8.6 4.3 11.9 

5.7 4.3 6.3 

5.0 8.6 3.8 

2.5 

2.5 

2.2 

.7 

.4 

.4 

100. 0% 

3.2 

1.1 

2.2 

2.2 

.0 

1.1 

100.0% 

2.5 

3.8 

2. 5 

.0 

.0 

.0 

100. 0% 



APPENDIX VIII (continued) 

S 
PREFER REAR COACH 

Ml 
Reason Respondents Male Female 

Less crowded 36.8% 40.0% 35.8% 

More comfortable 12.6 13.6 10.4 

"Habit,"Just prefer it" 10.0 10.0 10.4 

Easier to exit 7.9 3.6 13.6 

Better air condition 6.3 5.5 9.0 

Can smoke, "More fun" 6.3 3.6 7.5 

Front for elderly and 5.3 4.5 6.0 
hand ic.apped 

Better view 3.7 s.s i..s 

Seats available 3.2 4.5 1,5 

Feel safer 2.6 2.7 3.0 

To watch people 2.6 2.7 .0 

Better ride quality 1.6 2.7 .0 

Away from driver 1.1 .9 1.5 

Total 100.0% 99.8% 100.0% 

190 Respondents 
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APPENDIX VIli (Continued) 

Of those respondents who prefer riding in the front coach, 
about 25% do so in order to be able to watch for their stop. 
Another quarter of respondents gave reasons of personal 
comfort (more comfortable, better alt conditioning, less 
noisy). Thirteen percent of the respondents said they 
prefer the front coach because riders In the back coach 
smoke cigarettes and marijuana, play radios, steal, fight 
and "hassle" other riders. In addition, another 12% of the 
respondents said they feel safer in front coach or want to 
be closer to the driVer. 

Of those respondents who prefer riding in the rear coach, 
40% say that it is less crowded than the front coach. 
Personal comfort (more comfortable, better air conditioning, 
better ride quality) figured in the responses given by 20.5% 
of the respondents. Over 7% of the respondents preferring 
the rear coach said they wanted to be away from the driver 
so they could smoke, and generally be with friends and have 
more fun in the rear coach. 

71 



APPENDIX VIII (continued) 

"The bus line number is displayed on a sign at the rear of the 
articulated buses. Do you find this sign helpful?" 

All. Under 50+ 
Respondents 3') 30-49 older Male Female 

Yes 78.2% 77.1% 76.8% 80.1% 77.9% 77.8% 
No 21.P% 22.q% 23.2% 19.9% 22.1% 22.2% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

844 Respondents 

Nearly 80% of the respondents agree that the route number 
display at the rear of the bus is helpful. The reasons they 
find it helpful are. shown in the following table along with the 
reasons why other respondents do not find the display helpful. 

REAR ROUtE SIGN HELPFUL 

All 
Reason Responcents Male Female 

Identifies my bus 64.5% 60.9% 70.4% 

To know if I missed 24.9% 27.3%% 21.6% 
my bus 

Can estimate time 5.1% 6.2% 4.0% 
with next bus 

Don't have to run to 3.8% 4.3% 3.2% 
front to see headsign 

Identify bus if you 1.7% 1.2% .9% 
leave something on 
board or there is an 
accident 

Total 100.0% 99.9% 100.0% 

293 ReSpondents 

7.2 
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APPENDIX VIII (continued) 

REAR ROUTE SIGN NOT HELPFUL 

All 
Raason Respondents Male 

Never noticed t, 66.7% 62.5% 
hard to find 

Don't need it 

Frustrating to know 
you've just missed 
your bus 

19.8% 12.5% 

13.6% 25.0% 

Female 

70.0% 

27.5% 

.2.5% 

Total 100.0% 100.0% 100.0% 

833 Respondents 

The following tables describe survey respondents in terms o.f 

age and gender. 

Respondents All Male Female 
Age Respqndehts 

Under 18 11.5% 11.0% 12.0% 

18-29 41.1 44.6 37.0 

30-39 17.4 20.1 14.8 

40-49 8.4 7.9 9.2 

50-61 9. 7.0 12.5 

62 and older 12.0 9.3 14.5 

100.0% 99.9% 100.0% 

833 Respondents 

Respondents Gender: Male 50.4% 
Female 49.6% 
Total 100.0% 

904 Respondents 
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APPENDIX IX 

Revenue/Cost Ratio 

COST CATEGORY STANDARD ARTICULATED 
BUS BUS 

1. Labor $ 14.87 $ 15.84 

2. Insurance 5.16 5.16 

3. supplies 8.96 12.99 

4. Road Calls 0.67 1.39 

5. Subtotal $ 2.9.66 $ 35.88 

6. Overhead @ 96% 28.47 33.9(5 

7. Subtotal $ 58.13 $ 69.84 

8. General & Administrative es.7% 3.31 3.98 

9. TOTAL $ 61.44* $ 73.82* 

* Total cost for a single one-way trip on Line 83. 

. 
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APPENDIX IX 

Calculations 
Revenue/Coat Ratio 

1. Labor - 

Standard bus: 

$10.27/Hr. x R5.c7 mins. + 1.18 min.*) = $14.R7 
1.42 Bro 

Articulated bus: 

tl0.27/Hr. x (85.67 mins. + 6.89 mifls.*) = tlS.84 
1.42 Hr. 

2. Insurance - 

Standard & Art-iculated Buses: 

$0.27/mile x 19.1 miles = $ 5.16 

3. Supplies - 

Standard bus: 

$0.45/mile x 19.] miles = $ 8.96 

Articulated bus: 

$0.68/mile x 19.1 miles = t12.99 

4. Road Calls 

Standard bus.:. 

S0.O35/inile x 19.1 miles = t 0A7 

Articulated bus: 

S0.073/mile x 19.1 miles = $ 1.39 

*Average additional running time. 

S 
7.5 


