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'BID SHEET

QNE‘(1) 2009 ADA ACCESSIBLE RAISED FLOOR TRANSIT_VEHICLE

Unit Price Extended Price

One (1)2009~_ADAACCESSIBLE VEHICLE - $ 1'4'35.37%1% | ZDQ.E]LLOO

Less trade in of three (3) 2002 vehicles % 7, 500, G‘$ QQ 560 ¢¢

Total Bid price one (1) ADA transit vehicle $ 1/ 00,8743 5874, @

Brand Name of Vehicle, Chassis & Year 2009 (]:,(Hl(’ / (?:; [@12@1 1 , éﬁ "

Delivery Date [,\ Pp‘réx R [0)0) “)0 190 LOO? 4 \‘V\S AQ\?A J
Vehicle Warranty | ‘

Proposed ; ; : Warranty/Service
"Facilities LOCQQ (}"W\(’, c\\\ eaNer _(Letter must be attached)

EstimatedVehicle Life in Miles___ 250,000 ywiles -

Including Gas, Oil and Malntenance . ;

The within Bidder's Proposal is based upon the conditions and stipulations within the
Contract Documents named in Section 7.2 and shall be considered a part of this -

- contract as if written herein at length. The work to be performed under this contract shall

be commenced upon award of contract and shall be completed within ONE HUNDRED
FIFTY (150) calendar days.

The said Bidder further agrees and states that he has read the advertisement calling for

bids, has studied the Contract Documents, is familiar with the terms and conditions
stipulated therein, agrees to enter mto the attached Contract and acknowledges receipt
of the following Addenda.

By@ogo.ﬁs/;_ﬁ\@

NAME OF COMPANY
(Party/0f/the Second Part)

QWTURE ANDSITLE
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DATE

ADDENDA NO. DATED

- BIDDER MUST FILL IN ALL SPACES PROVIDED ABOVE
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BIDDER S PROPOSAL
~ FOR
ONE (1) 2009 ADA ACCESSIBLE RAISED FLOOR TRANSIT VEHICLE

PLACE: |
"DATE:_1L -l =209

TO: Common Council
Rapid City, South Dakota

Gentlemen

In compllance with your invitation for bids to furnish ONE (1) 2009 ADA ACCESSIBLE
RAISED FLOOR TRANSIT VEHICLE complete and ready for use, as shown by the
detailed plans and specifications as prepared by the Rapid Transit System and now on
- file in the Office of the City Finance Officer, Rapld City, South Dakota, the undersigned
Bldder

(1) rporation rlgmated ‘and existing under the Laws of the State:
\{)4/\ SoXoh Cr | | .

(2). A Partnership consisting of

Having examined the detalled specifications and contract with bond. hereto attached and |
being fully advised of the materials to be furnished and the work to be done in providing
- -ONE~{1) ~2009 -ADPA -ACCESSIBLE -RAISED -FLOOR: TRANSIT VEHICLE, hereby
proposes to furnish the equipment and do all the work as specified to fully complete said
vehicles according to specifications at the following unit prices, to-wit:



PW063009-17

CONTRACT BETWEEN.
CONTRACTOR AND -
CITY OF RAPID CITY

This Agreement, made the day of : , 2009, by and between
' ' ____, hereinafter called the "Party of the Second
Part" (Contractor), and the CITY OF. RAPID CITY, SOUTH DAKOTA, hereinafter called
the "Party of the First Part,” WITNESSETH:

That the "Party of the Second Part" (Contractor) and the "Party of the First Part" for the
consideration herelnafter named agree as follows

ARTICLE I. . SCOPE OF WORK:

The "Party of the Second Part" (Contractor) shall furnish all of the materials, labor, and -
perform all of the work as described in the specifications (prepared by the Rapid Transit
System, Rapid City, South Dakota) for providing ONE (1) 2009 ADA ACCESSIBLE
RAISED FLOOR TRANSIT VEHICLE and shall be everything required by the Contract,

Notice, General Conditions, Special Conditions, and Detailed Specifications, which are -

hereby made a part of.the Contract, including the following Addenda:

ADDENDUM NO. . ~ DATED

~ The work to be performed under this Contract shall be completed within one hundred
fifty (150) calendar days from the date contract is awarded. If delivery is not made
within the prescribed time frame, liquidated damages will be assessed at $300 per
working day (M- -F). Requests for time extensions shall be made in writing to the Rapid
Transit System as soon as possible before the project completion date. All time
extensions will be issued by the Owner through the Rapid Transit System and will be
granted only for good cause beyond the control of the Contractor.

ARTICLE 3. THE CONTRACT SUM:

The "Party of the First Part" shall pay the "Party of the Second Part" (Contractor) for the
performance of the Contract, subject to additions and deductions provnded therein, in
the current funds as follows: :

Eightn Five Thossand E/y/c%/,/bn//e// dud s 95 8mM.00 )

00, DOLLARS

%/ecmj\/'(d Four Dollavs avd 55 C&/d‘;
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ARTICLE 4. ACCEPTANCE AND FINAL PAYMENT:

' ’Upon completion of all work under this Contract the individual or department specified

in Article 2 for making time extensions shall satisfy itself by examination that the work
has been finally and fully completed in accordance with the specifications and contract
and report such completion to the Owner. The Contractor must complete and return a
proper City Voucher, and payment will be made on said voucher as soon as possible
after approval by the Common Council.

ARTICLE 5. THE CONTRACT DOCUMENTS:‘

The Notice for Bids, Bid/Performance Bond, General Conditions,- Special Conditions,
Addenda and the Specifications together with this Agreement, form the Contract and all
are as fully a part of the Contract as if hereto attached or herein repeated

The said "Party of the Second Part”" further agrees and states that he has read the
advertisement calling for bids and has studied the Detailed Specifications and that he is
familiar with the terms and conditions stipulated therein.,

_IN WITNESS WHEREOF The CITY OF RAPID CITY, SOUTH DAKOTA ("Party of the

Flrst Part", |ts Common Council havmg duly approved this Contract, has caused this
Contract to be executed in its behalf by its Mayor, thereunto duly authorized, attested
thereto by its Frnance Offlcer and has hereto attached its corporate seal this

day of , 20009.
ATTEST: ' - THE CITY OF RAPID CITY, SOUTH DAKOTA
Jim Preston, Alan Hanks, Mayor
City Finance Officer r Party of the First Part
(SEAL) |
- Date:
NAME OF COMPANY
Party of the Second Part
(CORPORATE SEAL) By:
Title
Address:

Date:
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ARTICLE 6. .' PERFORMANCE BOND

'KNOW ALL MEN BY THESE PRESENTS, that we - as
"Principal," and . SURETY COMPANY with General
Offices in , : ‘ , a Corporation
organized under the Laws of the State of ‘ and authorized to

~ transact business in the State of South Dakota as "Surety," are held and firmly bound
unto the CITY OF RAPID CITY, SOUTH . DAKOTA, in the sum of
(3 ) DOLLARS, lawful money of the United States, in payment of which sum
well and truly to be made, the said "Principal' and "Surety" bind themselves, their
successors and assigns, jointly and severally, firmly by these presents.

Signed, sealed and delivered this day of ' ~,2009.

WHEREAS said "Principal" has entered into a written contract with the "Obligee,"
dated : ,for ' in
accordance with the detailed plans and specifications on file in the offices of the City
Finance Officer of said City, a copy of which contract is attached hereto and made a

..part hereof- NOW,. THEREFORE,; if said "Principal'-shall in all particulars, will, truly; .and-

. faithfully performed and abide by said Contract, and each and every covenant, condition
and part thereof, and shall carry out all obligations resting upon said "Principal" by the
terms of said Contract, Specifications, and Detailed Plans; and if the said "Principal"
shall pay to said "City" all sums due or which may become due by the terms of said
"Principal;" and if said "Principal" shall promptly pay, or cause to be paid for all labor
- bills, including the hire, rental or lease of equipment or machinery, or machinery and the

.. _operators thereof used on the work; and all bills for materials, lubricants, oils and . . ..
- gasoline used in or consumed in the construction of such work and for all labor

performed in such work, whether by subcontract or otherwise; and if said "Principal”
shall protect and save harmless said "Principal" or his or its agents, servants, or
employees in the construction of said work; or by or in the consequence of any
negligence, carelessness or misconduct in guarding and protecting the same; or from
any improper or defective materials used in its construction; or any act or omission of
the said "Principal" or his agents, servants, or employees; and if the said "Principal"
shall protect and save harmless said "City" from all suits and claims of infringement or
alleged infringement of patent rights or processes; and if, for and during a period of one
(1) year from and immediately following the completion of said Contract and the
acceptance thereof by said "City," the said "Principal" shall pay, or cause to be paid to
said "City" all damage, loss, and expense which may occur to the said "City" by reason
of defective materials used, or by reason of defective workmanship done, in the
furnishing of materials for and the construction of the said work and compliance with
SDCL 5-21-3 and SDCL 10-46-5, if applicable; and if said "Principal" shall save and
hold harmless ‘said "City" from all damages, loss, and expense occasioned by any.
failure whatsoever of the said "Principal,”" then-this obligation shall be null and void;
otherwise to be and remain in full force and effect in law. If the "Principal” shall fail or
neglect to pay any person, firm, or corporation for labor bills including the hire, rental, or
lease of equipment or machinery and the operators thereof, issued on the work or
materials employed or used by said "Principal" in carrying forward, performing the
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~ completing of said Contract, within thirty (30) days after the same becomes due and

payable; such persons, firms or corporations entitled to such pay -may sue and recover- -
on this bond from sald sureties, or either of them the amount so due and unpaid them.

And the said "Surety,"” for value received, hereby stipulates and agrees that no change,
extension of time, alteration or addition to the terms of the Contract or to the work to be
performed hereunder or the specifications accompanying the same shall in any way
affect its obligations on this bond, and it does hereby waive notice of any such change,
extension of time, alteration or addition by the terms of the Contract or to the work or to
thelspeciﬁcations

IN TESTIMONY WHEREOF, the said "PrlnCIpal" has caused these presents to be
executed in its name and its corporate seal to be hereunto affixed by its duly authorized
officers, and the said "Surety" has caused these presents to be executed in its name
and its corporate seal to be hereunder affixed by its attorney-in-fact, duly authorized

“ thereunto so to do, the day and year first above written.

.SEAL)

By:'

SURETY COMPANY

By:
“(Attorney-in-fact) ©

B (Accompanylng this Bond with Attorney-in-fact's authority from the company) This .

Bond and "Surety" herein approved this day of _
2009 :
- CITY OF RAPID CITY, SOUTH DAKOTA
ATTEST: ' '
, By:__
Jim Preston, Finance Officer . : Alan Hanks, Mayor -

(SEAL)
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ARTICLE 7. GENERAL CONDITIONS

7. - SCOPE:

- That the Contractor shall, in good and first-class workmanlike manner and at his own
cost and expense, furnish all of the labor, tools, materials, and equipment necessary to
complete ready for use all of the work as designated and as described by the
Specifications, Contract Stipulation, Notice, Instruction to Bidders, Bid on file with the
Finance Officer of the City of Rapid City, Rapid City, South Dakota, all of which Contract
Documents form the Contract and are as fully a part thereof as if repeated verbatim
herein, all the work done to be under the direct supervision and to the entire satisfaction
of the Public Works Department and the Owner, and in accordance with the Laws of the
State of South Dakota. :

72 CONTRACT DOCUMENTS:
It is to be understood and agreed that the work shall be done fully in accordance with

this Contract which includes: Notice, Instructions to. Bidders, Bid, Bid/Performance
Bond, General Conditions, Special Conditions, Detailed Specifications and Addenda.

e oo e Detailed -plans-and/or-specifications- that-are-furnished--by: the -.Contractor -to -clarify- of———~ .-

define the Owner's Contract must be approved by the Public Works Department. . Upon
approval, said plans and/or specifications shall be considered a part of this Contract.

7.3 DEFINITIONS:

That whenever any word or expreséion defined in. this Article, or-pronoun used in its
___stead, occurs in these documents, it shall have and is mutua[ly understood to have the
meaning herein given:

a.  "Contract" or "Contract Documents™ shall include all of the documents and
~ plans enumerated in Section 7.2.

b. - "Owner" or the words, "Party of the First Part,” shall mean the Clty of
Rapid City, acting through its Common Council.

- C. "Contractor” or the words "Party of the Second Part," shall mean the party
' entering into contract for the performance of the work covered by this
Contract and his duly authorized agents or legal representatives.

d. "Date of Signing of the Contract” or words equivalent thereto, shall mean
- the date upon which this Contract, executed by the Contractor, is signed

by the Owner.
e.  "Day" or "Days,"” unless herein otherwise expressly defined, shall mean a

calendar day or days of twenty-four (24) hours each.

f. "Work" shall mean the furnishing of all labor, materials, equipment and
other incidentals necessary to the successful completion for the project. . -



PWO063009-17

g. - "Written Notice" shall be deemed to have been duly served if delivered in
person to the individual or to a member of the firm or to an officer of the
‘corporation for whom it is intended, or if delivered at or sent by registered -
mail to the last business known to him who gives the "Notice."

h. All time limits stated in the Cohtract Documents are of the essence.
7.4 VERBAL STATEMENTS NOT BlNDING:.

It is understood and agreed that the written terms and provisions of this Agreement shall
supersede all prior verbal statements of the Officials, Rapid Transit System, or other
representatives of the City; and such statements shall not be effective or be construed
as entering into, or forming a part of, or altenng in any way whatsoever the written

Agreement.
7.5 SUBHEADINGS AND TITLES:

The titles of subheadings used in this contract and on the specifications, are understood
“to be for convenience or reference only, and shall not be taken or considered as bemg__a N

part thereof, or as having any bearing on the | lnterpretatlon thereof.
7.6 COPIES OF CONTRACT

Not less than four (4) copies (and as many more as may be requ1red) of the bound
volumes of the proposal; contract, and specifications shall be prepared, and each shall -

contain an exact copy of the Contract signed by both partles thereto Addltlonal coples

* shall be filed where and-as may be required.

7.7 SCOPE, ,NATURE AND INTENT OF CONTRACT PLANS AND
SPECIFICATIONS: v -

‘The said Specifications and Contract are intended to supplement, but not necessarily
dupllcate each other, and together constitute one complete set, so that any work
covered in the one and not in the other shall be executed just as if it had been set forth.
in the Contract in order that the work shall be completed according to the specifications
decided and determined by the Rapid Transit System. Should anything be omitted from
the specifications, plans, and contract which are necessary to clear understanding of
the work, or should it appear various instructions are in conflict, then the Contractor
shall secure written instructions from the Rapid Transit System before proceeding with
the construction -affected by such omissions or discrepancies. It is understood and
agreed that the work shall be performed and completed according to the true spirit,

meaning, and intent of the contract and spec:lflcatlons
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7.8 RESPONSIBILITY OF CONTRACTOR:

General Responsibility - The Contractor shall furnish all transportation, ways, works,
machinery, and plant and all suitable appliances required.for the safe, proper, and
lawful construction, maintenance, and use thereof. He shall cover and protect his work
from damage and all injury to the same. Before the completion and acceptance of this
contract he shall be solely answerable for all damage to the Owner, or the property of
the Owner, to other contractors, or other employees of the Owner, to the neighboring
premises, or to any private or personal property, due to improper, illegal, or negligent
conduct of himself or his subcontractors, employees or agents in and about said work,
or in the execution of the work covered by this Contract or any extra work undertaken

‘herein provided, or to any defect in, or the improper use of, any scaffolding, shoring,
apparatus, ways, works, machinery or plant), he shall indemnify and save harmless the

Owner and its officers and agents from all claims relating to labor and materials
furnished for the work.

7.9 CONTRACTOR LIABILITY INSURANCE:

B T —

The Contractor shall maintain . insurance as will protect him from claims under

workmen's _compensation acts and from any_ other claims _for damages for personal .

injury, mcludmg death, which may arise from or by any subcontractor or anyone directly

* or indirectly employed by either of them.

7.10 GUARANTEES:

The Contracto'r and any sureties under the Performance Bond guarantees to complete
the project as specified and agree that loss as a result of any occurrence shall not

-"""ré'lie‘\'/e them “of their obligation. If, for any reason (including "but not limited to:

bankruptcy, plant closure, or embargo), it becomes apparent to the City that delivery of
the completed ADA ACCESSIBLE TRANSIT VEHICLE is not possible within thirty (30)
days subsequent the ONE HUNDRED FIFTY (150) days after Contractor receives
notice to proceed, the City reserves the right to deem the Contractor in default,.
terminate the contract, and forfeit the surety bond. Although the City may have the right
to deem Contractor in default, it may, in its absolute discretion, waive such default.

7.11 CLAIMS AND DAMAGES:

Any claim for damage arising under this contract shall be made in wﬁting to the party -
liable, within a reasonable time of the first observance of such damage, and not later

" than the time of final payment, except as expressly stipulated otherwise in the case of

faulty work or materials, and shall be adjusted by agreement or by arbitration.
7.12 WAIVER OF RIGHTS:

Neither the inspection by the Owner or the Rapid Transit System or any of their
employees, nor any order by the Owner for payment of money, nor any payment for, or
acceptance of, the whole or any part of the equipment, material, or work by the Owner
or the Rapid Transit System, nor any extension of time, nor any possession taken by
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the Owner or its employees, shall operate as a waiver of any provision of fhis Contract,
or of any power herein reserved to the Owner or any right to damages herein provided,
nor shall any waiver or any breach in this Contract be held to be a waiver of any other or

subsequent breach.
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REQUEST FOR BID
" TIMEFRAMES



DATE

1/21/09

1/28/09

1/30/09
2/2/09

2/6/09

PW063009-17

REQUEST FOR BID TIME FRAMES

DAY
Wednesday
Wednesday

Friday
Monday

Friday

TIME-MST

4pm.

+2:00 p.m.

EVENT.

Legal Notice/Ad
Legal Notice/Ad

Request for Approved Equals
Due

Notification of Approved
Equals

Public Bid Opening

PLEASE SUBMIT TWOC‘OPIES OF BID, PROPOSAL AND DOCUMENTATION.

EQUALS AND CLARIFICATIONS. Bidders and suppllers must submit to the City

""Finance office requests for approved equals and clarifications of specifications provided .

that such requests for approved equals and cl_anflcatlens of specifications are:

(1)  Submitted in writing and received ‘by City of'Rapld City Finance office no later
than Friday, January 30, 2009, 4 p.m. MST as identified in the Timelines for ’

TRANSIT VEHICLE request for bids and;

. (2) . Supported by evidence such as technical data, test results, or other pertlnent o
information that demonstrates that the substitute offered is

o equal to or better than the specification requirement.”
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RAPID CITY |
TECHINICAL SPECIFICATIONS -
For
TRANSIT BUS

SCOPE:

The intent of this specification is to provide for one untitled model year 2009 diesel
powered multipurpose transit passenger bus that shall seat not less than twenty (20)
passengers, or not less than sixteen (16) passengers plus two (2) wheelchair positions.
Time is of the essence for delivery of thls vehicle specified herein.

Vehicle shall be used on generally ﬂat terrain with frequent stops and operating in
urban, suburban, and rural areas. The vehicle shall be capable of legal highway speeds,
yet be able to negotiate grades of up to 15% with a standing load. '

The vehicle shall meet all applicable FMVSS, American with DiS_ébiIities Act, (ADA),
State of South Dakota and EPA requirements, and Society of Automotive Engineers

- "(S.AE.) recommended practices. The following design and construction requirements = o

are the required minimums. A floor plan shall be submitted with the contractor’s bid. The
floor plan shall be to scale.

The Bidder shall present a detailed schedule for the vehicle to be built under this
procurement to the City of Rapid City fifteen (15) days after the bid opening. This
schedule at a minimum shall include the following: The chassis manufacturer’s factory

- -online date; expected chassis delivery to dealer/manufacturer, milestones in the - --

production and completion of units per week, anticipated dates of inspection, delivery to
City of Rapid City, and training dates. The schedule shall include names and telephone
numbers of those responsible at the vendor location for completing the various phases .
and milestones of the project as described in the delivery schedule.

Prior to order of vehicle the successful bidder shall submit for approval a data sheet
listing the major components of the vehicle with all optional equipment. This shall match
the line setting sheet from the manufacturer that shall be submitted to City of Rapid City.
Delivery, and acceptance of delivery by the City of Rapid City, shall be not more than
150 calendar days from date of award of bid.

The contractor shall comply with all applicable federal, state and local regulations. Local
regulations are defined as those below the state level. These shall include, but not be
limited to, Federal ADA as well as state and local accessibility, safety and security
requirements. :

The vehicles shall meet all appblicable Federal Motor Vehicle Safety Standards (FMVSS)
~ rules and regulations and shall accommodate all applicable Federal Motor Carrier
Safety Regulations (FMCSR) in effect on the date of manufacture.
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In the event of any conflict between the requirements of this Specification and any
applicable legal requirement, the legal requirement shall prevail. Technical requirements
that exceed the legal requirements are not conS|dered to conflict.

The contractor shall ensure that the application and mstallatlon of major bus
subcomponents and systems are compliant with all such subcomponent vendors’
requirements and recommendations. Components used in the vehicle shall be of

“medium-duty de31gn

- All equipment catalogued as standard is to be furnished with vehicle, whether or not itis
listed in the specifications above

The apparent silence of this specification as to any detail, or the apparent omission from
it as to a detailed description concerning any point, shall be regarded as meaning that
only the best commercial practice is to prevail, and that only materials and workmanship
of the first quality are to be used.

Price is to be exclusive of Federal Excise Tax. An exemption certificate will be furnished
when the bid is awarded.
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DETAILED SPECIFICATIONS -

: B COMPLY
DIMENSIONS _ _
Overall Length: 29'-0" '
Maximum Overall Height: 123" Maximum H\D S
Exterior Width (excluding mirrors) 96” S
Interior Width: A 92”
Interior Height: ' 78”
Aisle Width: - . 18”
Clear door opening: : 307
Door Height: 84"
Door Width: 30" ' ,
Ground —to-step: ‘ : 12 1/2” Maximum ; _ =
Wheel Base: 183.5" ' A )9& POl
EXCEPTION: 190, " wlo

- CAPACITY: o | . .
The vehicle shall be designed to carry twenty (20) : }Q,PS

ambulatory passengers, plus two (2) wheelchairs, plus
(2) Freedman 34" three step foldaway mounted in wheelchair area on driver 3|de

EXCEPTION:

GVWR:

- 26’000 GVWR. B LT

FRONT:  8,000LB. I S aApa,

REAR: 19,000 LB.

EXCEPTION:

ENGINE:
Engine shall be a minimum of 6.6L diesel 520-ft. Ibs. of torque at
1800 rpm and 300 hp at 3000 rpm. Vehicle shall be equipped with soft,

- plug-type engine heater with a 400-watt minimum. , ) PIPS
EXCEPTION:
FUEL SYSTEM: ‘ _
Vehicle is equipped with a 60-gallon fuel tank located behind the rear axle.
The fuel fill will be near the rear of the vehicle on the street side. )g )DS

Full at the time of delivery
Locking fuel cover to be provided

EXCEPTION:

- FUEL LINES:
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Sequential port fuel injection fuel system,'electronically controlled

' 32qt. cooling capacity _ - Py PS

Dual 195 degree F thermostats
15 |b pressure cap

FRONT AXLE:
Front axle:

8,000ib gross axle rating " : .
Constructed using an I-beam wide-trac P)Pi

4-piston brake applied calipers

EXCEPTION:

REAR SUSPENSION SPECIFICATIONS: :
Single speed, 19,000Ib, full floating axle ' '
2-piston brake applied calipers H Ps

EXCEPTION:

. SUSPENSION: - - , I

Front suspension: ‘
7,000 tapered leaf suspension ' ‘ ~ %P S

~ Coupled with 1.375” diameter front shock absorbers

2”7 x 2” front stabilizer bar

Rear suspension:
MOR-RYDE suspension.system .. . ...~ . . .

18,000 capcty 7 | ‘ _ A 3 e e

1. 375” diameter shock absorbers o
Rear stabilizer bar to increase load stabilization and improve handling

EXCEPTION:

TRANSMISSION:

- EXCEPTION:

Transmission shall be an Allison 2200 or approved equal with gross mput torque of PS‘DS
520 Ib-ft. Transmission cooler and backup warning signal shall be included ‘

ELECTR]CAL

Dual 700 CCA, Delphi heavy duty Freedom BS 31-700, 12V batteries (or equivalent) will

be provided for the electrical system. Batteries will be mounted under the floor of the

coach on a powder coated steel sliding tray. The battery compartment will be self-

draining and vented. The battery cables will be color coded for positive and negative )%PS
identification and be of sufficient size to meet S.A.E. standards. :

Wiring: All' wiring will be of the highest quality material according to the standards of the

industry, and of sufficient capacity to carry the loads imposed upon them. All wiring -
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. exposed to the elements must be suitably protected by waterproof loom or other

approved material. All cable in the coach will be of sufficient size to carry the currents

‘without excessive voltage drop. Wiring in the body will be adequately protected against A FS
passenger interference. Wiring will be color and function coded every 6” for easy

identification of system functions. All wiring will meet all Federal Standards .and ‘S.A.E.
recommended practlces and standards."

The vehicle will be equipped with dual AD230, Delco Remy 105 amp alternators APS
EXCEPTION: | |

WIRING: : ‘
All chassis relays, controllers, ﬂashers circuit breakers and other electrlcal : /4 P§

components are to be of heavy—duty deSIQn P 5

There shall be an electrical panel with circuit breakers, fuses W|ll not be
acceptable.

-Wiring to be color-coded and must meet SAE recommended practlce _ APS |
J1127 and J1128 '

STEERING: 7
-Shall be power with tilt feature and cruise control - ﬁP g

EXCEPTION:

~-CONTROLS / INSTRUMENTATION: -~ = = mrmemesim s mns e o e o

Controls: (Driver area) : '
¢ Speedometer with odometer gauge

Tachometer gauge

Voltmeter gauge ) '

Oil Pressure gauge : '

Water temperature gauge . ' \D\P S

'Fuel gauge | B

Turn signal indicator lights

Headlight high beam indicator light

Parking brake light ‘

Low oil pressure light

Low coolant warning light

Interior light dial (located on the left near the headlight switch)

‘Windshield wiper control (located on the turn signal indicator)

Headlight switch

Hazards button (located on the top of the steering column)

Air conditioning, heater & defrost contro! switches

EXCEPTION:
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WHEELS: '
Both front and rear wheels will be 19. 5” X 6 75”8 hole steel disc wheels
Front: 10,000lb capacity

Rear: 20,000Ib capacity

All tires will be Goodyear 225/70R19.5 radial
Premium highway tread -

Properly mounted and balanced

Valve Stem Extenders |

Stainless Steel wheel inserts to be included

PS5

TIRES: _
’Goodyear 225/70R19.5 radial or Equal - ' o PSP Sj '

EXCEPTION:

BRAKES:
The braking consists of power, front 4—whee| disc, 4 channel ABS brakes along with
power, rear, 4-wheel disc, 4 channel ABS brakes. The parking brake is, a foot pedal

_operated, transmission mounted, drum brake. . BN S

EXCEPTION: _

WINDSHIELD WIPERS:
Variable speed operatlon dual pulse washer system 12V single motor, 22" arm & blade

Iength A | : . PK%

BUMPERS:
Front bumper to be OEM. : P5
Rear bumper is to be Romeo Rim energy absorbing type.. ' \D‘

EXCEPTION:

LIGHTING:

Extenor lighting is installed in accordance with the Federal Motor Carrler Safety _
Regulations. All lights, including marker, clearance, tail and brake lights shall be P PS
LED type. All lights are sealed from moisture and grounded to the body framing

structure.
Front Marker: - (5) Amber 12V 7.97Watt Incandescent Clearance
: : Light, High Filament 2.2 amps, Low Filament .59amps P3
Rear Marker: (5) Red 12V 7.97Watt Incandescent Clearance Light, B
' o ' High Filament 2.2amps, Low Filament .59amps
Side Marker: . . Mid-Amber (1 each side), Rear-Amber (1 each side),

3.78Watt, .27amps
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Taillight: (2) 4" round amber 12V running lights -
L (2) 4” round red 12V brake lights P\F‘C:‘)
, (2) 4” round clear 12V reverse lights
Vehicle shall have: : )
Daytime running lights o
Dome light to be door activated H Pi)
Rear center brake light '
Entryway lighting

EXCEPTION:

SAFETY EQUIPMENT:
There shall be prowded Fire Extinguisher, First Aid Kit, Trlangles and PY?& -
Back-up alarm .

EXCEPTION: ‘

ESCAPE HATCH
Vehicle shall be equipped with a Transpec Model # 1100 Roof Hatch ﬁ?5

 EXCEPTION: _______

'~ OUTSIDE MIRRORS: _
Shall be heated with remote control mounted in console

Driver side: 81" x8 1" Uppér I '
. 4:5 X8 -yzu LO_Wer ConVeX % be
4" x 8 %" Lower Convex ' - AP{)
EXCEPTION:
- INTERIOR REARVIEW MIRROR
A 6" x 16” interior rearview mirror shall be mstalled - : YDSP%
EXCEPTION:
WINDOWS:
Shall be as follows : . A‘P
Side passenger: Bonded 32" x 46” with tinted 20% light transmission. A 5

Windows must be
' Bonded coach type windows
Windshield: 9/32” Bent Laminated Glass - }QT\DS
i - 1/8” green tint annealed o

.030 clear vinyl with 6” blue shade band

1/8” green tint annealed ' p\%
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Silkscreen pattern

AS1 | - /YEEj'
Thickness: .258 - 300 : v
SAE#4 edgework
Conforms to ANSI Z226.1 and FMVSS 205
' There shall be installed (1) egress window per side with an alatm Y%Pg

EXCEPTION:

ENTRANCE DOOR: B o

Shall be full view glass,; 30” aluminum entry electric doors, they shall - PTPS

have a fully anodized 6063 -T6 aluminum extruded door frame,
glass panel to be 1/8”, AS-2 green tint

EXCEPTION:

REAR EMERGENCY WINDOW: '
There shall be an egress wmdow in rear wall WIth buzzer and alarm . P) P5

EXCEPTION: ____ o .

BODY: ‘ : : . |
The vehlcle shall be a welded galvanized steel body frame. Exterior body panel BP 5
skin to be .024 galvanized steel.

: Vehicle shall have a fiberglass front with tilt forward hood, _ P S
" 5-piece ABS rear cap and rubber rear wheel weil flares 7" 7 T \DY —
EXCEPTION:
FLOOR: _ ' -
The floor is to be constructed of 3/4” thick, 7-ply marine grade plywood - PyPS
and mechanically fastened and adhesive bonded to the chassis.
Floors are to have cove molding from the front of the rear wheelhouse ﬁ S
up to the driver’s island.
" Floor to be covered in Rubber Solutions gray rubber or equal P\ P%
. EXCEPTION
SIDEWALLS:
Shall be 1-1/2” X 1-1/2" steel tubing on 24” centers attached to the chassis using
5/16’- 18 grade 5 bolts and weld. Interior panels to be 5.4mm gray : _
vinyl covered lauan. Exterior panels are to be 5.4 mm lauan with P)Pé

.024 galvanized steel skins. There shall be 1 9/16” dense foam
insulation fill in all cavities with exception of window location
No exception will be given on galvanized steel
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ROOF: - - -
Shall be a fiberglass oomposrte roof, it shall be on 24" centers and all to L |
be attached to the walls using 5/16” — 18 grade 5 bolts through pre-punched P\PS

holes in top wall angle into wall “C” channel. Inner panels are.to be

" 5.4mm lauan. Foamed in-place roof insulation.

Roof Bows: 1% x1%" 16 gauge galvanized formed tubes |

Outer Stringers: 17%" x 1 %" 16 gauge galvanized “C” channel ' ﬁP S '
Inner Stringers: 3™ wide 11 gauge flat steel :

No exception will be granted on galvanized steel

EXCEPTION:

INTERIOR: A

Interior Wall Panels: 5.4mm gray vinyl-covered lauan :

Roof Panels: 5.4mm gray vinyl-covered lauan PS

Floor Material: _ 5/8” marine grade plywood (7ply) )DY -
1/8” smooth Gray rubber under seats

) - ~3/16" ribbed Gray rubber flooring in aisles

Driver's Area: 1/8” smooth Gray rubber flooring
ABS panels cover driver's area

EXCEPTION:

PASSENGER SEATING: P\ P%

Passenger seats shaII be Freedman Mld H| double seats

Seats to be covered in heavy—duty, transit vinyl, Freedman Mor-Care or approved equal. ﬁ)bir
All seats are to have retractable seat belts ANS
Seats shall have aisle side arm rests andtop mounted grab handles \QPS

All bidder(s) shall submit in a copy of his proposed seat
layout consistent with these specifications prior to bid

for Procuring Agency review and approval. | ' ,,I ' CQ
9 Agency or oo Aahe
"EXCEPTION: : :
DRIVER SEAT: ' ‘
APS

Shall be a Bostrum driver seat with two arms and level five fabric to match color of
passenger seats :

EXCEPTION:

EXHAUST SYSTEM: IR
Shall consist of 16 gauge aluminized steel tubing with flanged and ‘ Y{\\Dé

~ guillotine clamp connections, a Bosal heavy-duty aluminized in-line -
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muffler horizontally mounted to the right hand frame rail below the
air tanks, with a square section tailpipe at the rear section of frame.

The exhaust system must meet all Federal and State regulatlons for F‘\PS
exterior noise. ' : , oo

EXCEPTION:

AIR CONDITIONING: |
Vehicle to have installed 93,000 BTU Free Blow Air Condrtlonlng S '
with EM-3 Eaporator; CM-2 & CM -3 Condensers (roof mounted); Dual compressors P’P

EXCEPTION:

'HEATER/DEFROSTER:

Auxiliary Heater: The vehicle shall be equipped with a hot-water, forced air re-circulating

heater (s) of 70,000 BTU rating (minimum) located in the rear half of the passenger area. RP&
This heater or heaters, in combination with the standard factory dash unit, shall be

capable of maintaining an interior temperature of 70 degrees Fahrenheit with an exterior
temperature of 0 degrees Fahrenhelt and no wind.

EXCEPTION:

MODESTY PANELS, STANCHIONS AND HANDRAILS: _
There shall be a modesty panel and stanchion installed at the rear of .
the entrance, in front of the curbside row seats. Stanchion is to be %PS
constructed from the floor to the ceiling. The lower portion shall be
~ constructed of 1 %4’ stainless steel tubing with Rontex covered 3/8”
" plywood panels Wlth an aiuminum frame. Upper portion to bé Plexiglass

Modesty panel is to be 5 /2" from floor There shall be an entrance side (right hand)

handrail

EXCEPTION:

ADDITIONAL EQUIPMENT:
e AM/FM Stereo CD with 8 speakers
o PA System with exterior speaker |
o Two-way radio prep kit ‘ PSPS
e Sound barrier treatment around Driver's island, firewall,
engine cover and rear wheels wells
Defrost fan located above driver -
EXCEPTION

OTHER TRANSIT EQUIPMENT:

The vehicle shall comply with all applicable Federal requirements

defined in the Americans with Disabilities Act and all state and local \QYPS
regulations regarding mobility-impaired persons. Local regulations

are defined as those below the state level.
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There shall be installed ADA lighting, ADA sighage, and a Park Interlock - A?g
System as reqwred by Americans with Disabilities Act /

EXCEPTION:

WHEELCHAIR LIFT:
Shall be a Braun Model L919 or approved equal

Must meet all current ADA requirements” {>ﬁ7 5 |
Double Lift Doors shall be included | |

EXCEPTION:

RESTRAINT SYSTEM:
Shall be Q-Straint model QRT MAX DELUXE or approved equal retractor system with Pg
belt storage pouches for belts when not in use. Shoulder and lap belt system to be non- P‘

retractable

EXCEPTION:

STOP REQUEST SYSTEM o
Vehicle to be equipped with a pull cord style stop request system with audible chime- HPS
and visual sign to indicate STOP REQUESTED :

EXCEPTION

DESTINATION SIGNS

" “Vehicle to be equipped with ffont/side Luminator Vlsta destmaflon signs (mstalled ina’ ﬁpg '

FRONT/SIDE configuration) or approved equal.

EXCEPTION:

BIKE RACK:

- Sportworks two bike retention rack on front of bus. This receiver end should stick out 2 PS’Pg

“ beyond the front bumper to enable the blke rack to fit the front of the bus

EXCEPTION:
ALTOONA TESTED:

Vehicle to be 10 year/350,000 mile Altoona tested. Altoona testing YAPS
results to be submitted at time of bus order.

EXCEPTION:

WARRANTY: _ o : ' _ ~
GM Chassis: : 3 year/36,000 miles bumper to bumper Q?&
: ' Floor Structure warranty is 5 years/ 60,000 miles

Conversion: - 5 years/100,000 miles | o AP
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APS

- Engine: . . 5years/100,000 miles

Transmission: ' 2 years/unlirhfted miles P‘ PS
Air Cond‘itioning:' 2 years/hmlted warranty (loss of refrlgerant only | }
~ covered |f caused by defective part) HPS
EXCEPTION:
PAINT:

Full body paint to include chassis and body. Paint shall be Dupont Imron F2573 (light P}PS
silver metallic)

. ADVERTISING FRAMES

Three advertising frames will be provided, one on each snde and one in the rear. HP5
Dimensions as follows: 20" high X 60” long. ' .

FIRE SUPPRESSION:
Vehicle to be equipped with fire suppressmn system, Jomarr model # VT-6-FE-NAF or HPS

approved equal.

SURVEILLANCE SYSTEM: RE! Bus-Watch R4001 MDVR four camera color P;PS
surveillance system (160 GB hard drive) or approved equal. System shall mclude event

marker.

WINTER FRONT: Shall be provided. )f\-Pfj
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APPE'NDIX A

RAPID CITY, SOUTH DAKOTA
WRITTEN BID. PROTEST PROCEDURES

PROTEST PROCEDURES

In-accordance with the Federal Transit Authority (FTA), an égency of the United States
Department of Transportation, the following are procedures which shall be used to
- protest a solicitation, contract, or procurement issued by the City of Rapid City.

Any proposer who is aggrieved in connection with any pre-award matters of a contract
or procurement may protest such matters provided that ten (10) copies of a full and
complete written statement specifying in detail the grounds of the protest and facts
supporting the protest are received by the City Flnance Officer no Iater than seven (7)
calendar days prior to the award of the contract. .

The City Attorney shall have the authority to settle and resolve a protest of any
aggneved proposer concerning the solicitation or award of a contract or procurement.

The City of Rapid City may, at its discretion, submit a response or reply to any material
- issues raised i in the protests.

If the protest is not resolved by mutual agreemeﬁt, theCftyFmance Ofﬁcer orhls
designee with concurrence of the City Attorney shall, within fourteen (14) days of the
protest, issue a decision in writing. The decision shall:

1) State the reason for the action taken; and
2)  Inform the protestor of their right to admmlstratlve and
judicial review.

A copy of an issued decision shall be mailed or otherwise furnished in a timely manner
to the protestor and any' other intervening party. The decision of the City Finance
Officer shall be final and conclusive unless:

1) The decision is fraudulent, or

2) The person adversely affected by the decision has submitted
an administrative appeal to the Rapid City Common Council
within seven (7) days of the decision of the City Finance
Officer.

In the eve.nt a timely protest is received uhder these regulations, the City of Rapid City
shall not proceed further with the solicitation or with the awarding of the contract or
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procurement unless the Clty Finance Officer, with concurrence of the City Attorney,
‘makes a written determination that:
1) The items to be procured are urgently requrred
2) - Delivery or performance will be unduly delayed by fallure to make the
award promptly; or
3) . Failure to.make prompt award will otherwise cause undue harm to the
Rapid Transit System or the Federal Government.

On any appeal of the decision of the City Finance Officer, the City of Rapid Cvityls Common Council
. shall decide within fourteen (14) days whether the solicitation or award was made in accordance
with applicable law and the terms and conditions of the solicitation award.

A copy of the City of Rapid Clty Common Council's decrsron shall be mailed or otherwise furnished
in a timely manner to the protestor or any other intervening party.

The decision of the City of Rapid City Common Council shall be final and conclusive unless:
1) The decision is fraudulent; or

2) In accordance with UMTA Circular 4220. 1B the proposer adversely
_ affected by the decision has a right_ appeal to the United States =
Department of Transportation, Federal Transit Authorlty (FTA), after
having exhausted the local written protest procedures stated above.
Any protest to FTA must be filed in accordance with UMTA Circular
4220 1B.
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Buy America—RoIlingS'tock.

The Contractor agrees to comply with 49 USC 5323(]) and 49 CFR Part 661, which provide that Federal funds may not

be obligated unless steel, iron, and manufactured products used in FTA—funded projects are produced in the United

States, unless a waiver has been granted by FTA or the product is subject to a general waiver. General waivers are

listed in 49 CFR 661.7, and include final assembly in the United States for 15 passenger vans and 15 passenger

wagons produced by Chrysler Corporation, microcomputer equipment, software, and small purchases (currently less

. than $100,000) made with capital, operating, or planning funds. Separate requirements for rolling stock are set out at '
5323(j)(2)(C) and 49 CFR 661.11. Rolling stock not subject to a general waiver must be manufactured in the United
States and have a 60 percent domestic content. ,

A bidder or offeror must submit to the FTA recipient the appropriate Buy America certification (below) with all
bids on FTA-funded contracts, except those subject to a.general waiver. Bids or offers that are not
accompanied by a completed Buy America certification must be rejected as nonresponsive. This requirement
does not apply to lower tier subcontractors.

Certification requirement for procurement of buses, other rolling stock, and associated eqUIpment
Certlflcate of Compliance WIth 49 uUsc 5323(])(2)(C)

The bidder or offerof hereby ¢ lfleS that it will comply with the requnrements of 49 USC 5323(])(2)(0) and the

regulations at 49 C

Date

Signature £ U :
» (50mpér& Name _ HM \ouTS \[(%u% Saler Tne.
Title ~Sale~r  MMasna s ‘

Certlflcate of Non-Comphance with 49 USC 5323(1)(2)(C)

The bidder or offeror hereby certifies that it cannot comply with the requirements of 49 USC 5323(j)(2)C), but
~ may qualify for an exception pursuant to 49 USC 5323(j)(2)(B) or (j)(2)(D) and the regulations in 49 CFR 661.7.

Date

Signature _

Company Name

Title.
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Bus Testing.

The Contractor [Manufacturer] agrees to comply with 49 USC A 5323(c)and FTA’s implementing regulation at49 CFR
Part 665 and shall perform the foilowmg : N

(1) A manufacturer of a new bus model or a bus produced with a major change i'n cemponents or configuration
shall provide a copy of the final test report to the recipient at a point in the procurement process specified by
- the recipient which wm be prior to the recmrent’s final acceptance of the first vehicle.

(2) A manufacturer who releases a report under paragraph 1 above shall provide notlce to the operator of the
testing facility that the report is available to the public.

(3) If the manufacturer represents that the vehicle was previously tested, the vehicle being sold should have the
identical configuration and major components as the vehicle in the test report, which must be provided to the
recipient prior to recipient’s final acceptance of the first vehicle. If the configuration or components are not
identical, the manufacturer shall provide a description of the change and the manufacturer’'s basis for
concluding that it is not a major change requiring additi_onal testing.

(4) If the manufacturer represents that the vehicle is “grandfathered” (has beén used in mass transit service in the
* United States before October 1, 1988, and is currently being produced without a major change in configuration
or components), the manufacturer shall provide the name and address of the recipient of such a vehicle and
the details of that vehicle’s configuration and major components.

Certification of Compliance with FTA’s Bus Testing Requirements

. The undersigned [Contractor/Manufacturer] certifies that the vehicle offered.in this. procurement complies with 40.USC..._.. ... .....
A 5323(c) and FTA’s implementing regulation at 49 CFR Part 665. The following certification must be completed
and submitted with the bid. A bid, which does not include the certification, will not be considered.

The undersigned understands that misrepregenting the testing status Qf a vehicle acquired with Federal financial
assistance may subject the undersigned t¢/civil\penalties as outlined in the Department of Transportation’s regulation

. Signature:

| 7o\ | —
Company Name: ~H~wl.r§/woj Poue, Salia TTne.

Te: v a\aa V\/\Cwmza s
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Pre-Award and Post-Delivery Audit Requirements |

The Contractor agrees to comply with 49 USC 5323(l) and FTA’s implementing regulaﬁon at 49 CFR Part 663 and to
submit the following certifications:

(1) Buy America Requirements: The Contractor shall complete and submit a declaration certifying either
compliance or noncompliance with Buy America. If the Bidder certifies compliance with Buy America, it shall
submit documentation which lists 1) component and subcomponent parts of the rolling stock to be purchased
identified by manufacturer of the parts, their country of origin and costs; and 2) the location of final assembly
point for the rolling stock, including a descnptlon of the activities that will take place at the flnal assembly point
and the cost of final assembly. :

(2) Solicitation Specification Requirements: The Contractor shall submit ev:dence that it will be capable of meeting
the bid specifications.

- (3) Federal Motor Vehicle Safety Standards (FMVSS): The Contractor shall submit 1) manufacturer's FMVSS self-
certification sticker information that the vehicle complies with relevant FMVSS or 2) manufacturer’s certified.
statement that the contracted buses will not be subject to FMVSS regulations.

Buy Amerlca Certificate of Compliance with FTA Requirements for Buses, Other Rolling Stock, or
Associated Equipment : _
. Certificate of Compliance
The bidder hereby certifies that it will e6mply with the requirements of 49 USC Section 5323(j)(2)(C), Section
165(b)(3) of the Surface Transportajion Assistance Act of 1982, as amended, and the regulations of 49 CFR -
661.11: ,

" Signature o :
Company Name "'\ M‘f\\‘g'é - EUL’;: &EQQS T\/@
- Title 6&\1 ) W\ow\ CLQ e/

: Certlflcate of Non-Compllance

The bidder hereby certifies that it cannot comply with the requirements of 49 USC Section 5323(j)(2)(C) and
Section 165(b)(3) of the Surface Transportation Assistance Act of 1982, as amended, but may qualify for an
exception to the requirements consistent with 49 USC Sections 5323(j)(2)(B) or (j)(2)(D), Sections 165(b)(2) or
(b)(4) of the Surface Transportation Assistance Act, as amended, and regulations in 49 CFR 661.7.

Date

Signature

Company Name

Title

Y o1 VA e
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Certification Regarding Lobbying.
The undersigned [Contractor] certifies, to the best of his or her knowledge and bellef that

(1) No Federal appropriated funds have been paid or WI” be paid, by or on behalf of the undersigned, to any
person for influencing or attempting to influence an officer or employee of an agency, a Member of Congress,
an officer or employee of Congress, or an employee of a Member of Congress in connection with the awarding
of any Federal contract, the making of any Federal grant, the making of any Federal loan, the entering into of
any cooperative agreement, and the extension, continuation, renewal, amendment or modification of any
Federal contract grant loan, or cooperative agreement

(2) If any funds other than Federal appropriated funds have been paid or Wl” be paid to any person for making
lobbying contacts to an officer or employee of any agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in connection with this Federal contract, grant, loan, or
cooperative agreement, the undersigned shall complete and submit Standard Ford—LLL, “Disclosure Form to
Report Lobbying,” in accordance with its instructions [as amended by “Government wide Guidance for New
Restrictions on Lobbying,” 61 Fed: Reg. 1413 (1/19/96). Note: Language in paragraph (2) herein has been
modified in accordance with Sectlon 10 of the Lobbylng Dlsclosure Act of 1995 (P.L. 104-65, to be codified at 2

USC 1601, et seq.)]

(3) The undersigned shall require that the language of this certification be included in the award documents for all
sub awards at all tiers (including subcontracts, subgrants, and contracts under grants, loans, and cooperative
agreements) and that all subrecipients shall certify and disclose accordingly.

This certification is a material representation of fact upon which reliance was placed when this transaction was made

31, USC §1352 (as amended by the Lobbying Disclosure Act of 1995). Any person who fails to file the required
certlﬂcatlon shall be subject to a civil penalty of not less than $10,000 and not more than $100,000 for each such

failure.

[Note: Pursuant to 31 USC §1352(c)(1)-(2)(A), ‘any'person who makes a prohibited expenditure or fails to file
or amend a required cetdification or disclosure form shall be subject to a civil penalty of not less than $10,000
and not more than $#00,000 for each such expendlture or fallure 1

7 -_ Signature of Contractor’s Authorlzed Ofﬂctal

- i Moo
AN }(14’701/1 OS\)'QMQ; 6Q Name and Tltleggt(Contractor S Authorlzed Official
_2- - 2009 __ Date

- or entered.into.. Submission. of this.certification.is.a prerequisite for.making or.entering.into thistransaction.imposed. by.. ...........
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Transit Vehicle Manufacturer’s (TVM’s) Certification of Compliance with Subpart D, 49 CFR Part 26.

* This procurement is subject to the provisions of 49 CFR Part 26 as they apply to TVM’s. Accordingly, as a
condition, the following certification must be completed and submitted with the bid. A bid which does not
mclude the certification will not be considered.

; TVM Certification '

C’l )G? \)a P)uc-) . NC. . a tranS|t vehicle manufacturer, hereby certifies that lt has
Name of Firm)
complled with the requ1rements of 49 CFR Part 26 Section 49 by submlttmg a current annual disadvantaged
business enterprise (DBE) goal to the Federal Transportation Administration (FTA). The goals apply to Federal
Fiscal Year 2000 (October 1, 1999 to September 30, 2000), and have been approved or not disapproved by FTA.

Llavad Pous. Txe.

(Name of Firm)

herﬁy Tertlﬂes that the manufacturer of the transit vehicle be supplled by:
us  =ne. |

(Name of Manufacturer)

has complied wit @-refe ed )eq irements of 49 CRF Part 26.49. '
Date ﬂ_- ij = /eg? Db .

Slgnature

Title %&,\gﬁ YWanacer

. © ' . o -eb o PN _.‘...._...._..,._,.... [ IR
P B Sa AT = ava U130
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Cargo Preference.

.The Contractor agrees: a. to use privately owned United Stated-Flag commercial vessels to ship at least 50 percent of
the gross tonnage (computed separately for dry bulk carriers, dry cargo liners, and tankers) involved, whenever
shipping any equipment, material, or commodities pursuant to the underlying contract to the extent such vessels are
available at fair and reasonable rates for United Stated-Flag commercial vessels; b. to furnish within 20 working days
following the date of loading for shipments originating within the United States or within 30 worklng days following the -
date of loading for shipments originating outside the United States, a legible copy of a rated, “on-board” commercial
ocean bill-of-lading in English for each shipment of cargo described in the preceding paragraph to the division of .
National Cargo, Office of Market Development, Maritime Administration, Washington, DC 20590 and to the FTA
recipient (through the Contractor in the case of a subcontractor’'s bill-of-lading); ¢. to include these requirements in all
subcontracts issued pursuant to this contract when the subcontract may involve the transport of equipment, material,
or commodities by ocean vessel.

_Energy Conservation. ,
The Contractor agrees to comply with mandatory standards and policies relating to energy efficiency, which are
contained in the state energy conservation plan issued in compliance with the Energy Policy and Conservation Act.

Clean Water.

(1)The Contractor agrees to comply with all applicable standards, orders, or regulatlons issued pursuant to the Federal
Water Pollution Control Act, as amended, 33 USC 1251 et seq. The Contractor agrees to report each violation to the
purchaser and understands and agrees that the purchaser will, in turn, réport each violation as required to assure
notification to FTA and the appropriate EPA Regional Office. (2) The Contractor also agrees to include these
requirements in each subcontract exceeding $100,000 fmanced in whole or in part with Federal assistance provided by
FTA. ,

Access to Records and Reports

The following access to records requirements apply to this contract:

(1) Where the Purchaser is not a State but a lecal government and is the FTA Recipient or a subgrantee of the
FTA Recipient in accordance with 49 CFR 18.36(1), the Contractor agrees to provide the Purchaser, the FTA
Administrator, the Comptroller General of the United States or any of their authorized representatives access
to any books, documents, papers and records of the Contractor which are directly pertinent to this contract for
the purposes of making audits, examinations, excerpts and transcriptions. Contractor also agrees, pursuant to -

" "49°CFR 633.17 to provide the FTA Admmlstrator or his althorized représentatives including any PMO
Contractor access to Contractor’s records and construction sites pertaining to a major capital project, defined
at 49 USC 5302(a)1, which is receiving federal financial assistance through the programs described at 49 USC
5307, 5309, or 5311.

(2) Where the Purchaser is a State and is the FTA Recipient or a subgrantee of the FTA Recipient in accordance
with 49 CFR 633.17, Contractor agrees to provide the Purchaser, the FTA Administrator or his authorized -
representatives, including any PMO Contractor, access to the Contractor's records and construction sites
pertaining to a major capital project, defined at 49 USC 5302(a)1, which is receiving federal financial
assistance through the programs described at 49 USC 5307, 5309, or 5311. By definition, a major capital
project excludes contracts of less than the simplified acquisition threshold currently set at $100,000.

(3) Where the Purchaser enters into a negotiated contract for other than a small purchase or under the simplified
acquisition threshold and is an institution of higher education, a hospital or non-profit organization and is the
FTA Recipient or a subgrantee of the FTA Recipient in accordance with 49 CFR 19.48, Contractor agrees to
provide the Purchaser, FTA Administrator, the Comptroller General of the United States or any of their duly
authorized representatives with access to any books, documents, papers and records of the Contractor which
are directly pertinent to this contract for the purposes of making audits, examinations, excerpts, and
transcriptions. .

(4) Where any Purchaser which is the FTA Recipient or a subgrantee of the FTA Recipient in accordance with 49
USC 5325(a) enters into a contract for a capital project or improvement (defined at 49 USC 5302(a)1 through
“other than competitive bidding, the Contractor shall make available records related to the contract to the
Purchaser, the Secretary of Transportation, and the Comptroller General or any authorized officer or employee
of any of them for the purposes of conducting an audit and inspection.
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(5) The Contractor agrees to permit any of the foregoing parties to reproduce by any means whatsoever or to copy:
excerpts and transcnptlons as reasonably heeded. '

(6) The Contractor agrees to malntaln all books, records, accounts and reports requrred under this contract for a
period of not less than three years after the date of termination or expiration of this contract, except in the
event of litigation or settlement of claims arising from the performance of this contract, in which case
Contractor agrees to maintain same until the Purchaser, the FTA Administrator, the comptroller General, or -
any of their duly authorized representatives, have disposed of all such litigation, appeals claims, or exceptlons
related thereto. Reference 49 CFR 18.39(1)(11). ,

(7) FTA does not require the inclusion of these requirements in subcontracts.

Federal Changes. -
_. Contractor shall at all times comply with all applicable FTA regulations, poIrcres procedures, and directives, including’
without limitation those listed directly or by reference in the Agreement (Form FTA MA(9) dated October 1, 2002)

between Purchaser and FTA, as they may be amended or promulgated from time to time during the term of this
contract. Contractor’s farlure to so comply shall constitute a material breach of thls contract.
Clean Air.
(1) The Contractor agrees to comply wrth all applicable standards, orders, or regulations issued pursuant to the
Clean Air Act, as amended, 42 USC 7401 et seq. The Contractor agrees to report each violation fo the purchaser and
understands and agrees that the purchaser will, in turn, report each violation as required to assure notification to FTA
and the appropriate EPA Regional Office. (2) The Contractor also agrees to include these requirements in each
subcontract exceeding $100,000 financed in whole or in part with Federal assistance provided by FTA.
Contract Work Hours and Safety Standards Act.
(1) Overtime requirements—No Contractor or subcontractor contracting for any part of the contract work which
- o N3Y- reqwre or involve the.employment. of laborers or mechanics shall require or.permit-any. such laberer.or-
mechanic in any workweek in which he or she is employed on such work to work in excess of forty hours in
such workweek unless such laborer or mechanic receives compensation at a rate not less than one and one-
half times the basic rate of pay for all hours worked in excess of forty hours in such workweek

(2) Violation; liability for unpaid wages; liquidated damages—In the event of any violation of the clause set forth in
paragraph (1) of this section the Contractor and any subcontractor responsible therefore shall be liable for the
unpaid wages. In addition, such Contractor and subcontractor shall be liable to the United States for liquidated
damages. Such liquidated damages shall be computed with respect to each individual laborer or mechanic,

““inciuding watchmen and guards, employed in vioiation of the clause set forth in paragraph (1) of this section, in"™ = 7"

the sum of $10 for each calendar day on which such individual was required or permitted to work in excess of
the standard workweek of forty hours without payment of.the overtime wages required by the clause set forth
in paragraph (1) of this section.

(3) Withholding for unpaid wages and liquidated damages—The City of Rapid City shall upon its own action or

upon written request of an authorized representative of the Department of Labor withhold or cause to be
“withheld, from any moneys payable on account of work performed by the Contractor or subcontractor under

any such contract or any other Federal contract with the same prime Contractor, or any other federally-
assisted contract subject to the Contract Work Hours and Safety Standards Act, which is held by the same
prime Contractor, such sums as may be determined to be necessary to satisfy any liabilities of such Contractor
or subcontractor for unpaid wages and Irquldated damages as provided in the clause set forth in paragraph (2)
of this section. :

(4) Subcontracts—The Contractor or subcontractor shall insert in any subcontracts the clauses set forth in this
-section and also a clause requiring the subcontractors to include these clauses in any lower tier subcontracts.
The prime Contractor shall be responsible for compliance by any subcontractor or lower tier subcontractor with
the clauses set forth in this section. '

(5) Payrolls and basic records—

(iy Payrolls and basic records relating thereto shall be maintained by the Contractor during the course of the
work and preserved for a period of three years thereafterfor all laborers and mechanics working at the site
of the work (or under the United States Housing Act of 1937, or under the Housing Act of 1949, in the
construction or development of the project). Such records shall contain the name, address, and social
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security number of each such worker, his or her correct classification, hourly rates of wages paid (including
rates of contributions or costs anticipated for bona fide fringe benefits or cash equivalents thereof of the
types described in section 1(b)(2)(B) of the Davis-Bacon Act), daily and weekly number of hours worked,
deductions made and actual wages paid. Whenever the Secretary of Labor has found under 29 CFR
5.5(a)(1)(iv) that the wages of any laborer or mechanic include the amount of any costs reasonably
anticipated in providing benefits under a plan or program described in section 1(b)(2)(B) of the Davis-
Bacon Act, the Contractor shall maintain records which show that the commitment to provide such benefits
is enforceable, that the plan or program is financially responsible, and that the plan or program has been
communicated-in writing to the laborers or mechanics affected, and records which show the costs
anticipated or the actual cost incurred in providing such benefits. Contractors employing apprentices or
trainees under approved programs shall maintain written evidence of the registration of apprenticeship
programs and certification of trainee programs, the registration of the apprentice and trainees, and the
ratios and wage rates prescribed in the applicable programs.

No Government Obligation to Third Parties.

(1) The purchaser and Contractor acknowledge and agree that, notwithstanding any concurrence by the Federal
Government in or approval of the solicitation or award of the underlying contract, absent the express written
consent by the Federal Government, the Federal Government is not a party to this contract and shall not be
subject to any obligations or liabilities to the purchaser, Contractor, or any other party (whether or not a party to
that contract) pertalnlng to any matter resulting from the underlylng contract.

(2) The Contractor agrees to include the above clause in each subcontract financed in whole or in part with
Federal assistance provided by FTA. Itis further agreed that the clause shall not be modified, except to identify
. the subcontractor who will be subject to its provisions. .

Program Fraud and False or Fraudulent Statements and Related Acts.

(1) The Contractor aoknowlédges that the provisions of the Program Fraud ClVllRemedles Act of 1986as

amended, 31 USC 3801 et sed. and US DOT regulations, “Program Fraud Civil Remedies,” 49 CFR Part 31,
apply to its actions pertaining to this project. Upon execution of the underlying contract, the Contractor certifies
or affirms the truthfulness and accuracy of any statement it has made, it makes, it may make, or causes to be:
made, pertaining to the underlying contract or the FTA assisted project for which this contract work is being
performed. In addition to other penalties that may be applicable, the Contractor further acknowledges that if it
makes, or causes to be made, a false, fictitious, or fraudulent claim, statement, submission, or certification, the
Federal Government reserves the right to impose the penalties of the Program Fraud Civil Remedles Act of
.- -1 986 o the Contractor to the extent-the Federal-Government-deems-appropriate:- - - - : -

(2) The Contractor also acknowledges that if it makes, or causes to be made, a false, fictitious or fraudulent claim,
statement, submission, or certification to the Federal Government under a contract connected with a project
that is financed in whole or in part with Federal assistance originally awarded by FTA under the authority of 49
USC 5307, the Government reserves the right to impose the penalties of 18 USC 1001 and 49 USC 5307(n)(1)
on the Contractor, to the extent that the Federal Government deems appropriate.

(3) The Contractor-agrees to include the above two clauses in each subcontract financed in whole or in part with
Federal assistance provided by FTA. It is further agreed that the clauses shall not be modified, except to
identify the subcontractor who will be subject to the provisions.

- Termination. ‘

a. Termination for Convenience (General Provision): The City of Rapid Clty may terminate this contract, in
whole or in part, at any time by written notice to the Contractor when it is in the Government’s best interest.
The Contractor shall be paid its costs, including contract closeout costs, and profit on work performed up to.
the time of termination. The Contractor shall promptly submit its termination claim to (City of Rapid City) to
be paid the Contractor. If the Contractor has any property in its possession belonging to the City of Rapid
City, the Contractor will account for the same, and dispose of it in the manner the City of Rapid City directs.

b. Termination for Default [Breach or Cause] (General Provision): If the Contractor does not deliver supplies in
accordance with the contract delivery schedule, or, if the contract is for services, the Contractor fails to
perform in the manner called for in the contract, or if the Contractor fails to comply with any other provisions

- of the contract, the City of Rapid City may terminate this contract for default. Termination shall be effected by
serving a notice of termination on the Contractor setting forth the manner in which the Contractor is in
default. The Contractor will only be paid the contract price for supplies delivered and accepted, or services
performed in accordance with the manner of performance set forth in the contract.
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If it is later determined by the City of Rapid City that the Contractor had an excusable reason for not
performing, such as a strike, fire, or flood, events which are not the fault of or are beyond the control of the
Contractor, the City of Rapid City, after setting up a new delivery of performance schedule, may allow the
Contractor to continue work, or treat the termination as a termination for convenience.

Government Debarment and Suspension (Nonprocurement)

. (1) By signing and submitting this bid or proposal, the prospectlve lower tier participant is providing the

@)

signed certification set out below.

The certification in this clause is a material representation of fact upon which reliance was placed when this
transaction was entered into. If it is-later determined that the prospective lower tier participant knowingly

" rendered an erroneous certification, in addition to other remedies available to the Federal Government, City of

3)

@

end5).

(6)

(8)

Iower tler covered transachons :

Rapid City may pursue available remedies, including suspension and/or debarment.

The prospective lower tier participant shall provide immediate written notice to City of Rapid City if at any time
the prospective lower tier participant learns that its certification was erroneous when submitted or has become
erroneous by reason of changed circumstances.

The terms “covered transaction,” “debarred,” “suspended,” "mehglble ” “lower tier covered transactlon
“participant,” “persons,” “lower tier covered transaction,” “principal,” “proposal,” and “voluntarily excluded,” as
used in this clause, have the meanings set out in the Definitions and Coverage sections of rules implementing
Executive Order 12549 [49 CFR Part 29]. You may contact City of Rapid City for assistance in obtalnlng a
copy of those regulations.

The.prospective. lower. fier. pariicipant agrees.by. submitting this. proposal.that,.should.the.proposed.covered.....c.— ...

transaction be entered into, it shall not knowingly enterinto any lower tier covered transaction with a person
who is debarred, suspended, declared ineligible, or voluntarily excluded from participation in this covered

- transaction, unless authorized in writing by City of Rapid City.

The prospective lower tier parﬁcipant further agrees by submitting this proposal that it will include the clause
titled “Certification Regarding Debarment, Suspensnon Ineligibility and Voluntary Exclusion—Lower Tier
Covered Transaction,” without modlflcatlon in all lower tier covered transactions and in all solicitations for

A par‘umpant ina covered transaction-may rely upon a certification of a prospectlve participant in a lower tier
covered transaction that it is not debarred, suspended, ineligible; or voluntarily excluded from the covered
transaction, unless it knows that the certification is erroneous. A participant may decide the method and
frequency by which it determines the eligibility. of its principals. Each participant may, but is not required to,
check the Nonprocurement List issued by U.S. General Service Administration.

Nothing contained in the foregoing shall be construed to require establishment of system or records in order to
render in good faith the certification required by this clause. The knowledge and information of a participant is
not required to exceed that which is normally possessed by a prudent person in the ordinary course of
business dealings.

Except for transactions authorized under Paragraph 5 of these instructions, if a participant in a covered
transaction knowingly enters into a lower tier covered transaction with a person who is suspended, debarred,
ineligible, or voluntarily excluded from participation in this transaction, in addition to ali remedies available to

- the Federal Government, City of Rapid City may pursue available remedies including suspension and/or

debarment.
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“Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusmn—Lower Tier
Covered Transactlon” :

(1) The prospective lower tier participant certifies, by submission of this bid or proposal, that neither it nor its
“principals” [as defined -at 49 CFR §29.105(p)] is presently debarred, suspended, proposed for debarment,
declared ineligible; or voluntarily excluded from participation in this transaction by any Federal department

or agency.

(2) When the prospective lower tier parficipant is unable to certify to the statements in this certification, such
prospective participant shall attach an explanation to this proposal. .

~ Civil Rights Requirements.

[T

The following requirements apply to the underlying contract:

(1) Nondiscrimination—In accordance with Title VI of the Civil Rights Act, as amended, 42 USC § 2000d, section
303 of the Age Discrimination Act of 1975, as amended, 42 USC § 6102, section 202 of the Americans with
Disabilities Act of 1990, 42 USC § 12132, and Federal transit law at 49 USC § 5332, the Contractor agrees

- that it will not discriminate against any employee or applicant for employment because of race, color, creed,
national origin, sex, age, or disability. In addition, the Contractor agrees to comply with appllcable Federal
implementing regulations and other implementing requirements FTA may issue.

(2) - Equal Employment Opportunlty—The following equal employment opportunlty requirements apply to the
underlying contract:

42 USC § 2000e, and Federal transit laws at 49 USC § 5332, the Contractor agrees to comply with all
applicable equal employment opportunity requirements of U.S. Department of Labor (U.S. DOL)
regulations, “Office of Federal Contract Compliance Programs, Equal Employment Opportunity,
Department of Labor,” 41 CFR Parts 60 et seq., (which implement Executive Order No. 11246, “Equal
Employment Opportunity,” as amended by Executive Order No. 11375, “Amending Executive Order 11246
Relating to Equal Employment Opportunity,” 42 USC § 2000e note), and with any applicable Federal
statutes, executive orders, regulations, and Federal policies that may in the future affect construction
activities undertaken in the course of the Project. The Contractor agrees to take affirmative action to

~ensure that applicants are employed, and that empioyees-are treated during ‘ermployment, without regard™ =" "

to their race, color, creed, national origin, sex, or age. Such action shall include, but not be limited to, the
following: employment, upgrading, demotion or transfer, recruitment or recruitment advertising, layoff of
termination; rates of pay or other forms of compensation; and selection for training, including
apprenticeship. ln addition, the Contractor agrees to comply with any implementing requirements FTA may
issue.

(b) Age—In accordance with section 4 of the Age Discrimination in Employment Act of 1967, as amended, 29 .
USC § § 623 and Federal transit law at 49 USC § 5332, the Contractor agrees to refrain from
discrimination against present and prospective employees for reason of age. In addition, the Contractor
agrees to comply with any implementing requirements FTA may issue.

(c) Disabilities—In accordance with section 102 of the Americans with Disabilities Act, as amended, 42 USC §
12112, the Contractor agrees that it will comply with the requirements of U.S. Equal Employment -
Opportunity Commission, “Regulations to Implement the Equal Employment Provisions of the Americans
with Disabilities Act,” 29 CFR Part 1630, pertaining to employment of persons with disabilities. In addition,
the Contractor agrees to comply with any implementing requirements FTA may issue.

(3) The Contractor also agrees to include these requirements in each subcontract financed in whole or in part with
.Federal assistance provided by FTA, modified only if necessary to identify the affected parties.

Breach of Contract and Dispute Resolution. _

Disputes-Disputes arising in the performance of this Contract which are not resolved by agreement of the parties shall
be decided in writing by the authorized representative of City of Rapid City Mayor. This decision shall be final and .

U -} 8 .Réce,uCoIo.r.,,_C‘reedr.NationaLQrigin,..Sexml.n ‘accondance..with._'liitle.\/l.l..of.the,.Civil..rights.Act,..as. amended, —
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conclusive unless within ten.days from the date of receipt of its copy, the Contractor mails or otherwise furnishes a
written appeal to the Mayor. In connection with any such appeal, the Contractor shall be afforded an opportunity to
be heard and to offer evidence in support of its position. The decnsmn of the Mayor shall be bmdmg upon the
Contractor and the Contractor shall abide by the decision. . .

Incorporatlon of FTA Terms. : ’ .

The preceding provnswns include, in part, certain Standard Terms and Condltlons required by DOT, whether or not -
expressly set forth in the precedmg contract provisions. All contractual provisions required by DOT, as set forth in FTA
Circular 4220.1D, dated April 15, 1996, are hereby incorporated by reference. Anything to the contrary herein
notwithstanding, all FTA mandated terms shall be deemed to control in the event of a conflict with other provisions
contained in this agreement. The Contractor shall not perform any act, fail to perform any act, or refuse to comply with
any City of Rapid City requests which would cause the City of Rapid City to be in violation of the FTA terms and

conditions.’

o~ . et e Ly i s
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EXECUTIVE SUMMARY

Glaval Bus, A Division of Forest River Inc., submitted a model Titan (built on a
GMC C5500 chassis), gasoline-powered, 34 seat (including the driver) 33-foot bus, for a
10 yr/350,000 mile STURAA test. The odometer reading at the time of delivery was
525.0 miles. Testing started on July 29, 2003 and was completed on May 3, 2004. The
Check-In section of the report provides a description of the bus and specifies its major

.components.

The primary part of the test program is the Structural Durability Test, which also
provides the information for the Maintainability and Reliability results. The Structural

‘Durability Test was started on September 15, 2003 and was completed on April 7, 2004.

The interior of the bus is configured with seating for 34 passengers including the
driver. Free floor space will accommodate 16 standing passengers resulting in a
potential load ‘of 50 persons. At 150 lbs per person, this load results in a measured
gross vehicle weight of 21,650 Ibs. In order to avoid exceeding the GAWR (13,500 Ibs)
of the rear axle, ballast for all 16 standing passengers was eliminated. - This reduction
from full capacity resulted in an adjusted measured gross vehicle weight of 19,425 Ibs

" (same as SLW) and was used for all dynamic testing. The middle seated load weight
- segment was performed at the same 19,425 Ibs and the final segment was performed at
- a curb weight of 14,250 Ibs. Durability driving resulted in unscheduled maintenance and

failures that involved a variety of subsystems. A description of failures, and a complete

"and detailed listing of scheduled and unscheduled maintenance is provided in the

Maintainability section of this report.
Accsssibility; T general, was adequate. Gomponents covered in -Section - 13-

(Repair and/or Replacement of Selected Subsystems) along with all other components

encountered during testing, were found to be readily accessible and no restrictions were

noted.

The Reliability section Cdmpiles failures that occurred during Structural Durability
Testing. Breakdowns are classified according to subsystems. The data in this section
are arranged so that those subsystems with more frequent problems are apparent. The -

~ problems are also listed by class as defined in Section 2. The test bus encountered no

Class 1 or Class 2 failures. Of the 22 reported failures, 15 were Class 3 and seven
were Class 4. : :

The Safety Test, (a double-lane change, obstacle avoidance test) was safely
performed in both right-hand and left-hand directions up to a maximum test speed of 45
mph. The performance of the bus is illustrated by a speed vs. time plot. Acceleration
and gradeability test data are provided in Section 4, Performance. The average time to -

obtain 50 mph was 23.09 seconds.



using a hydraulic undér-lift wrecker.
- damage resulted from the test. The manufacturer does not recomrnend towing the bus

" from thée rear, therefore, a rear test was not performed. The Jacking and Hoisting Tests
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The Shakedown Test produoed a maximum fmal loaded deflection of 0.269
inches with a permanent set ranging between 0.000 to 0.005 inches under a distributed
static load of 18,750 Ibs. The Distortion Test was completed with all subsystems, doors
and escape mechanisms operating properly. No water leakage was observed
throughout the test. All subsystems operated properly.

. The bus submitted for testing was not equipped with any type of tow eyes or tow
hooks; therefore, the Static Towing Test was not performed. The Dynamic Towing Test

was performed by means of a front-lift tow. The towing interface was accomplished
The bus was towed without incident and no

were also performed without incident. The bus was found to be stable on the jack
stands, and ’rhe mrmmum jackrng clearance observed with a tire deflated was 4.4

inches.

-

A Fuel Economy Test was run on srmulated central busrness drstnc’r arterial, and '

commuter courses. The results were 4.23 mpg, 5.19 mpg, and 8.14 mpg respectively;
.wrth an overall average of 5.22 mpg.

A series of Interior and Exterior Norse Tests was performed ‘These da’ra are

- listed in Section 7.1 and 7.2 respectively.
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ABBREVIATIONS

Altoona Bus Test Center

air conditioner

advance design bus

The Maintenance Council of the American Trucking Association '
central business district ' '

curb weight (bus weight including maximum fuel, oil, and coolant; but

without passengers or driver)

decibels with reference to 0.0002 microbar as measured on the *A" scale
test director '
bus driver

Envuronmental Protectlon Agency
free floor space (floor area available to standees excludlng lngress/egress aréas,

area under seats, area occupied by feet of seated passengers, and the vestibule area)

gross vehicle load (1 50 Ib for every desxgned passenger seating

~ position, for the driver, and for each 1.5 sq ft of free floor space)

1

gross vehlcle weight (curb welght plus gross vehlcle lQad)

gross vehicle welght ratmg

bus mecharnic

miles per gallon

miles per hour

Preventive maintenance

Penn State Bus Research and Testlng Facmty
Pennsylvania Transportation institute
revolutions per minute

Society of Automotive Engirﬁeers

test scheduler

secretary - : .
seated load weight (curb weight plus 150 Ib for every designed passenger seating

. posmon and for the driver)

Surface Transportation and Uniform Relocation Assistance Act
fest driver

test technician

track manager

test personnel

PW063009-17
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TEST BUS CHECK-IN

)

1. OBJECT]VE

T,
* e

The objective of this task is to Iog in ’the test bus, assign a bus number complete
the vehicle data form, and perform a safety oheok :

!I TEST DESCRIPTION

"The test oon31sts of assrgmng a bus tes’t ‘number io the bus, cleanrng the bus
completing the véhicle data form;-obtaining éﬁy special information &arid tools from the
manufacturer, détermining a testing schedule, performlng an initial safety check, and
performmg the manufacturer's recommended preventrve maintenance. The bus

manufacturer must cer’m‘y that the buis meets all Federal regu]atrons

I]l DISCUSSION

<

conﬂguratron of the bus

The test. bus oonsrsts of a Glaval Bus mode] Tltan The bus is bull’t on a GMC
C5500 ohassrs The bus has & front doot, rear of the front axle, and a rear emergency -
‘door. Notei“the test bus is hot equrpped with a hahdicap device.: ‘Power is provided by
a gasolme-fue!ed GMC model 8.1L engme coupled to an Alhson model 2200 Serres
transmrssron S S L

| éf
«

xwz

‘The meéasured ourb werght is 5,450 Ibs for the fron’r axle arid 8,800 lbs for the rear

“raxler These” combrned werghts provrde a total measured- curb ‘weight of 4, 250 tbs; e

T T Thére are 34 $64ts rnoludmg ihe driver and room for 16 standmg passengers brlngrng
the total passenger capacrty t0.50. Gross load is 150 Ib x 50 = 7,500 Ibs. At full
capacity, the measured gross vehicle weight is 21,650 Ibs. This:value was used for all
static testing. In order to avoid exceeding the GAWR (18,500 Ibs) of the rear axle;

~ ballast for all 16 standing passérigérs was eliminated. This reduction from.full capacity
resulted in an adjusted measured gross vehicle weight of 19 425 Ips and was used for.

all dynamlo testing.



VEHICLE DATA FORM PIV063009-17
Bus Number: 0318 B Amval Date: 7/29/03
Bus Manufacturer; Glaval Bus . Vehicle Identification
Number (VIN): 1GDESF1E03F517817
Mode] Number Tltan ‘ , , Date; 7/29/03
Personnel: S.C. | - : Chassis: G‘:MCjC5500‘ o

WEIGHT: *Values in parenthesis indicates the adjusted weights necessary to avoid exceeding the
GAWR. These values were used for all dynamic testing.
lndedual Wheel Reac’uons -

Weights | FrontAve.. - MlddleAxle | . Rearsxe" .
(). .“nghtf Y LBR | nght - fleftr - ,F{Ightf‘ R Left .
cw | 250   - 42800\,.., ' CONA | NA | 42ss- 4575" :
SLwW 2,800 | 3,000 a N/A . N/A 6,6é5 7000
GVW 3,125 s250 | NA | NA 7,350 7,925
2800), 4. @000 L. oo | 06625) | (7,000
Total Weight Détalls: )
weight(s) © [ ow ' | % el o | aw GAWR
Front.,Axl'e~ - : ) -,) 5450 5,.é00 . 6375 4 ,‘ g 7000 ; i .
Middle Axle N/A NA. NA ) NAes |
RearAde ; .| --8800 . .|.. 13825 .| _ 15275 .| _ 13500 . .
| o o I G S

Total o | o 14’250 ’. 19,425 21?650 o GVWR-’IQ,SOO

Dxmensmns ’ ‘
Length (ftfm) ' « | 83/95
Width (in) . 97.4
Height (in) _ 122.5
Front Overhang (in) 36.5
"Rear Overhang (in) 135.5
Wheel Base (in) ‘ 233.5
Wheel Track (in) Front: 80.5 -
Rear: 73.0
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PW063009-17

Bus Number: 0318

Date: 7/28/03

CLEARANOES

Lowest Point Outsnde Fron’c Axle

Location: Sway bar

Clearance(in): 2.1

Lowest Pomt Outside Rear Axle |

Looatlon Exhaust tall plpe

Clearance(in): 11.0

Lowest Point between Axles

Loca’uon: Muffler

Clearance(in): 10.7- -

Ground Clearance at the center (in) 13.0

Front Approach Angle (deg) 247

Bear Approach Al{gle (deg). 9.4

Ramp Clearance Angle (deg) | 7.3

Aislé Width (in) 16.0

Inside S’fandmg Helght at Center ..7'5:4

‘Alsle (m)

BODY DETAILS

Body S‘cructural Type . l'ntegral .

Frame Material- Steel rail

5\%}5

) ”Bo‘dy Material B -"‘Steel/ﬂberglass i
Flocr Material Plywood
) Roof Matenal . | | Fiberglass . -
'Wmdows Type --- [ EJFxxed~-~———«- !fM@vablenm________ L
| Windsw Mig/Model No. KTG 7 AS3 M7 DOT 620 _ ‘ '
Nurrber of Doors 1 Front 1_Rear

Mir. / Model No.

Glaval / Stainless Steel ..

Front-31.0 x 83.0

| Rear—36.0 x 65.0

Dimension of Each Door (in)

Passenger Seat Type

O Cantilever

M Pedestal

d Other
_(explain)

Mifr. / Model No.

Freedman Seating /

High Back Feather Weight

Driver Seat Type‘

o Air

O Spring

M Other -
(explainy .

Mfr. / Model No.

OEM / Freedman seat cover over GM seat frame

Number of Seats (including Driver)

34
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Bus Number: 0318

Date: 7/29/03

BODY DETALLS (Contd.)

Free Floor Spaoe (ﬂ2 )

24

Height of Each Step at Norma]
Position (in) :

Front 1.127 285 3.84  4.82

Middle 1.N/A 2. N/A  8.NA 4. NA-
Rear 1.N/A 2. N/A 8.NA 4.NA
Step: Elevation Change - Kneeling | N/A
(in)
ENGINE
Type ocl O Alternate Fuel
| msl D_'che-f (explain)
Mfr. / Model No, 1 Genera[_Motors Coro /8.1 L
Location M Front O Rear 0o Other
i . - (explain).
Fuel Type B Gasoline TONG ™ 0 Methariol
O Diesel OING' o Other -
: N (explain)
Fuel Tank Capacity (indicate units) _ 40 gals _ _
Fuel ]nduc:’uon Type l lnjeoted 0 Carbure’non
B Fue{ !n)ector Mir. /Model No.” ™ "“’_”_’fGeneraFMotors Corp f 8. 1 L e
Carburetor Mir. / Model No. N/A _
Fuél Pljmp Mir. / Model No. fGeneral Motors Corp /8.1 L~
Alternator (Generator) Mfr. / Model " Penn Tex/ PX—
No . 5
C-
Maxunurn Rated Output, 14 /200
(Volts / Amps) - '
Alr Compressor Mfr / Model No. N/A
Maximum Capagcity (> / min) . /A -
Starter Type W Electrical O Pneumatic O Other
' (explain)

Starter Mfr. / Model No.

Delco Remy of América / PG 2602

e

Lo
g .
) L SR
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Bus Number: 0318

Date: 7/28/03

TRANSMISSION

“Transmission Type

0 Manual | Automatic

Mfr. / Model No.

Alhson Transmission / 2200 Senes

Control Type l Mechanical o Eleotnoal a cher
Torque Convertor Mfr / Model No Allison Transmission /2200 Series -
Integral Retarder Mir. / Model No. | N/A S
 SUSPENSION _
, Norrroer of Axles R 2 -,
Froht Axle Type O Independent . M- Beam Axle’
Mfr / Model No. |. Meritor / MFSO7153CNN4 -
_ Axle Ratlo (if drivén) NA _° - . v
Suspension Type ‘o-Air - ' H Spring 0 Other
) | | | i ' (e‘xplain)
l}ylo..of Shock Absorbe:rs : 2
Mfr / Model No.” s General Motors / 15174898
Middlé Axle Typ'e e o Ind'e_p,endent “ " |'OBeam Axle
M. / Model No. - NA
- -._Axle Flatlo (lfdrlven)_~ * N/A*_ — R
SU§P_,,8}]§.{Q_H Type: : ‘OAIn - ' .00 Spring 0 Other |
B . ' T (explain)
| No of Shock Absorbers N/A |
M#r. / Model No NA -
Rea'-rvAXle Type 'O Independent M Beam Axle
Mfr. / Model No. bana /8135 | 3
Axle Ratio (if driven) . Not available from manufacturer. '
Suspension Type o Air W Spring - O’r.her )
, : (Mor-Ryde)
No. of Shock Aosorbers 2

Mfr / Model No.

General Motors / 151 8'5'64

10
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Bus Number: 0318

Date: 7/26/03

WHEELS & TIRES

Front - | Wheel Mfr./ Model No.

Accuride / 19.5 X' 6.75

“Tire Mfr./ Model No.

Goodyear G641/ RSA 225/70R 19.5

Bea'r Wheel Mfr./ Model No.

Accunde /19.5 % 6.75-

Tire Mfr./ Model No.

Goodyear 6641 / RSA 225/70R 19.5°

BRAKES

Front Axle Brakes Type -

O Cam .M Disc O Other (explain) ..

Mifr: / Model No.

- TRW Meritor-Dana / 66 mm, 4 Piston/wheel .

Mlddle Axle Brakes Type [ Cam ~|.oDisc * -~ | OOther (explain) . s
Mfr /Model No. NA e i e
Rear Axle Brakes Type O Cam | l DISC o Other (explam)

Mfr [ Model No.* ™

- TRW Mentor—Dana /66 mm, 2 Piston/wheel

Retarder Type N/A
Mir. / Model No. N/A
HVAC
Heatmg System Type oAr M Waiter O Other
Capa“"y (B‘f“’“” s |- 65,000-8.35, 5700 i S T S S

"
17

Pro Alr/ 65,000 Btu/hr and General Motors / 35, 700 B’tu/hr K

Mf,r. /Model No’ -~

Air :XCondiﬁon-er

| Yes ' ONo

Lo_catjoh v

Dash & rear c.eiling' inte,riért

Cépacity (Btu/hr)

93 000 & 24 OOO

A/C Compressor Mir. / Model No.

A/C lndustnes /C- 100632

STEERING

Steering Gear Box Type

Hydraulic gear -

Mir. /-Madel No.

Not a\)ailable from manufacturer.

Steering Wheel Diameter

15.0

Nurnber of tums (lock to 16ck)

325

11
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\\ Bus Number: 0318 v‘_Dat'e:'7/2_'9/'03
OTHERS
Wheél Chair Ramps Tocation: N/A | Type: N/A -
Whé’el Chair Lifts | Location: N/A Type: N/A
Mir./ Modsl No. _ N/A |
Emg_a!rgenc»y Exit | Location: Roof Number:-1
_ Windows 3
) Doors 2
‘ _CAPAC!TIES
Fuel Tank Capacr’ty (units) . A0 galé
_Englne Crankcase. (_}apaprty.(galions_), 1.6
Tral‘;ismission Cajlp.acity (gallons) 4.4
— Différential Capacity (plnts) SRR ZG.Q
- Coohng System Capacxty (quarts) 175
“%‘ | Power Steenng .Fluxd Capacxty : --N},o‘t available from ma‘nl{fact.grér.-; »
W '(gallons) : : Co T

A
N

12
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VEHICLE DATA FORM PW063009-17

Bus Number: 0318 ‘ ' ' C | - Date: 7/28/03

()

List all spare parts, tools and manuals delivered with the bus.

N

Part Number » _Description Q.

NA NA _NA

13 .



: PWO063009-17
COMPONENT/SUBSYSTEM INSPECTION FORM

Bus Number: 0318 | Date: 7/29/03 .

Subsyéfem | ~.Checked Corﬁfﬁéntg“ L

Air Gongitioning He

Body and Sheést Metal

Frame

| steering *".

Suspension

lnteribr/Sea’tiﬁg | o 1 ":T:’..‘/’ :

Axles | 7.

@WJ’J :

Brakes _ v

Tires/Wheels . v -

Exhaust SR A

Fuel System

Power Plant

Accessories v

Lift Systemn | ~ N/A

Interior Fasteners oo

Batteries v

14
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1. MAINTAINABILITY -

1.1 ACCESSIBILITY OF COMPONENTS AND SUBSYSTEMS

1.1-. TEST OBJECTIVE

The objective of this test is to check the accessibility of components and
subsystems. ‘ '

' 1.1-l. TEST DESCRIPTION

ACCessibi!ity of components and é’ubsystemsfis checked, and where accessibility
is restiicted the subsystem is noted along with the reason for the restriction. '

11, D]SGUSSI_ON

| ACGe'ssibility,' in general, was adedquate. C‘dmpohents‘».COVered :in', Section 1.3.
(repair and/or replacement of selected subsystems), along with all other components =
- encountéred during testing, were found to be readily accessible and no restrictions were -
" noted. B S . C .

16



ACCESSIBILITY DATA FORM

PW063009-17

Bus Number: 0318

Date: 5-3-04

Gomponent

Checked Comments

ENGINE :
" Oil Dipstick

Oil Filler Hole

Oil Drain. Plug

Oil Filter

Fuel Filter

AirFilter . . .

Belts

Coolant LeVél

Coolant Filler Hole

Coolant Drain

Spark/ Glow Plugs

_Alternater -

Diagnostic Interface Connector

SN AN AN EN EN DN D CN DN PN DN PO PY

* | TRANSMISSION :

Fluid Dip-Stick v
Filler Hole v
' Drain Plug v/
SUSPENSION :
Bushings v
Shock Absorbers v
Air Springs N/A
Leveling Valves N/A
v

Grease Fittings

17
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 AGCESSIBILITY DATA FORM

PW063009-17

Date: 5-3-04

Bus Number: OSi 8

Component

Checked Comments

HVAC :

A/C Compressor

Filters

Fans

<

'ELECTF{ICAL SYSTEM :

Fuses

Batteries

Voltage regulator

Voltage Convertors .

| N EN EN EN EN

~ Lighting

MISCELLANEOUS :

Brakes

\.'lm

‘”_"Handi_cap Lifis/Ramps

Instruments

Axles

Exhaust

Fuel Systém

D I

OTHERS :

18
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PW063009-17

1 2 SERVICING PREVENTIVE MAINTENANCE AND
y REPAIR AND MAINTENANCE DURING TESTING |

1.2.1. TEST OBJECTIVE

The objective of this test is to collect maintenance data about the servxcmg,
preventlve maintenance, and repair. . E

1.2.-1l. TEST DESCRIPTION

The test will be oonduc’[ed by. operahng the NBM and oollectxng the foIIowmg data
on WOrk order forms and a driver log. o

1., ‘Unscheduled, Malntenance
@y Bus. number
L b Date

c .
e Gl Descnptlon of maIf .
.+ e.. Location. of malfunc’uon,(e d., m servlce or underg
f. Repalr action and parts used
g Man hours requxred ..

2. Scheduled Maintenance
a. Bus number _ A
b. Date S . o e e Do e
c. Mileage ' o

d. Engine running time (if avalIabIe)

e. Resulis of scheduled inspections

f. Description of malfunction (if any)

g. Repair action and parts used (if any)

h. Man-hours requ1red

The buses will be operated in accelerated durability service. While typical iterns |
are given below, the specific service schédule will be that specn‘led by the manufaoturer.

A. Service
1. Fueling
2. Consumable checks
3. Interior cleaning

B. Preventive Maintenance
4. Breke adjustments
5. Lubrication
6. 3,000 mi (or equivalent) inspection

18
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7 OII and ﬂl’ter change mspeotlon - ) V': R L
8. Major inspection LR T
9. Tune-up

- C. Periodic Repairs

Brake reline

ATransmlssmn change

‘Engine change '
Windshield wiper motor change
Stoplight bulb change - . .
Towing operations =~
‘Hoisting.opezations . .

f&@m%wmf

1.2-ll. DISCUSSION ‘

Semcxng and preventlve malntenance were performed at’ manufacturer—specmed

lncludes the date and mileage at which the malfunctlon occurred;":a' descnptxon of the
malfunction and repair, and the time required to perform the repair.

o3

e e e

20

# LN




PW063009-17

Umxomr_o mv_:z __m Umn:_

00 00 e mE_o 3\m_m2m>_c: mne m; ommxcj co.:om%c_ /['N'd | 9iey £0-91-2}
Umxom;o w_@_:_v, __m nmn:_, . .
00 - - 00'Y Ire mEa 3\m_mem>_cz mve el mmmx:_l_ _ uopoedsul /"W'd | £8S'€E £0-01-cl
. Umxomco m_o_:z __ﬁw nmn:_ : ‘
00" 00Y e sjulol-nysfesienlun ‘spol-ej m,.nmv_c_u : uoposdsuy] / W'd 656'C | £0-v0-Ck
| ‘pesioaljo spIny e {pean)’ ., | |
00" 00¥ e sjuIof :\m_meozc: wvoh m: ommxcj : . co_zomawc,:.s_.n_ 600'¢ €061~ 1
noxooso m_u_:: __m vmg:_.ﬂ. . o
00 00'% :m mE_o :\m_memzc: m_uoh o; mmmxcj_. uopoedsul /W'd | 8FSL | 80-FL-0L
_ . vmv_omso %Sz |1e- . .
00 00 e mE_o_-:\m_mm\_mzc: mve m; ommxcj uonoadsuy / "W'd ov6 £0-72-60"
Umxomco m_u_:: [re peqn| : : E g
00" 00" I['e swuiof-n/sjesieAiun w_ue al} mmmv_cj. c.o:om%c_ /] Wd 658 £0-92-60
SHNOH . dNLL ALIALLOY dOIAHES SERN! m.r<a
.| Nmoa - , 1s3L
8LEQ [eAelD)
JONVNILNIVIN AZT1NAIHOS
o (e J @mn_ |




A //Lv_v
~
LEE Ucm __o co_mm_Emcm fige
sieyi e n:m ‘leny i) Ummcm_._o __o nmn:_. ‘deid Awouoo jeng |
00'8 00'8 e sjujof 3\m_mm.~m>_c: mnE m; hmamv_c_'_ cozommmc_ﬁ.\‘;ﬁd. ele|dwo) | $0-12-+0
- ‘pe08Y SpINY e Poan |
00V 00" e wE_or:\m_mmLch: mno&m; mmmv_cj uejposdsu] 7 ‘N'd vIyoL ¥0-20-70
Umxomso mUSa __m nmns_
00"y 00"y I[e siufol-n/spesienun: ‘spos i ‘efexur uopoedsul/"W'd | -€46'8 | ¥0-¥2-€0
| | 'Pe3j08Y0 SpINj e {pag - |
00y 00"t [e sjujof- :\m_mﬂozc: mUE m; mmmxcj uopoadsu} / "' - S6E L $0-1 -0
‘ Umxomco mn_:z _mm nmg:_ H | ..
00V 00t e mE_ors\m_mﬂmzc: mne m: mmmxcj.. uopoedsuy / ‘Wid AR ¥0-80-€0
nmxomco m_os_u, __m UmQ:_ ~ _
00V 00" lle siujof-n/s[esioAluN ‘spol ol} ‘ebeurT . uopoadsu) / "N'd gee's $0-70~20
SHNOH AL ALIALLDY ” JOIAHES SHTIN q1va
NAOQ 1S3L _

81E0 [eneln).
HONVNZLNIVIN aIT1AAIHOS

(¢ jo g ebey

)

722



e

‘[{;\:x.,\ .

PW063009-17

Table 1. STANDARD LUBRICANTS

The following is a list of Texaco lubricant products used in bus testing cond_uofed by the
Penn State University Altoona Bus Testing Genter:

ITEM PRODUCT CODE TEXACO DESGRIPTION

Engine oil - #2112 - "URSA Super Plus SAE 30

Automatic Trans Fluid

.Transmission oil #1866 ‘
' Mercon/Dexron Il
Multipurpose -
Gear ol #2316 | Multigear Lubricant
B EP SAE 80W90
Wheel bearing & #1935 Staplexll

. .Chassis grease -

23
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1.3 REPLACEMENT AND/OR REPAIR OF
~ SELECTED SUBSYSTEMS =~ ,

{ 8- TEST OBJECTIVE

The objective of this test is to. establish the time required 1o replace and/orrgpéir
selected subsystems. ' R '

1.3l TEST DESCRIPTION

The test will'g‘f_ipyqlvé‘" ¢'Om99h_e’nt§ that may,be expected to fail or-_[_egﬁ:ire
replacement during the service lifé of the bus.” In addition; any’ component that fails
during the NBM testing is added to this list. Components 10 be included are:

1. Transmission
2. Aliternator

3. Starter

4, Batteries

5.

Windshield wiper motor

1.5l DISCUSSION

& replacement. Following is a list of components and total repair/replacement time.

During the test, several additional components - were removed for repair or .

MAN HOURS
treted g LI
Tran_s_mission fluid cooler seal. .0.50
Right front shoc_k.‘ | | O.b'50
Right rear inside tire. ’ 0.56
Left rear ihside tire. 0.50
Left low beam lamp. o 0.50

, At the end of the test, the remaining iterns on the list were removed and replaced.
The transmission assembly took 14.0 man-hours (two men 7.0 hrs) to remove and
replace. The time required for repair/replacement of the four remaining components is

5 - - givenon the following Repair and/or Replacement Form.

!
~F

24
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REPLACEMENT AND/OR REPAIR FORM

Subsystem

Replacement Time

Transmission

"1 14.00 man hours )

‘Wiper Motor -

+0.50'man hours .

Starter

0.75 man hours

Alternator

4o '100 man hours

|l Battéties -

. 0B0manhours .-

25
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L ACEMENT AND/OR REPAIR OF

MENT

MOVAL AND REPLACE

)

UBSYSTEMS

QURS

N H

SELECTED S

50 MA

(0.

1.3 RE‘P

WIPER MOTOR RE

PR Y
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) 5. RELIABILITY - DOCUMENTATION OF BREAKDOWN
o AND REPAIR TIMES DURING TESTING

o] TEST OBJECTIVE

The objecti\/e of this test is to document unsoheduléd breakdowns, repairs, down
time, and repalir time that occur during testing. '

o.]l. TEST DESCRIPTION

‘Using the driver log and unscheduled work drc_ier forms, all sighificant
breakdowns, repairs, man-hours to repair, and hours out of service are recorded on the

Reliability Data Form.
CLASS OF FAILURES

Classes of failures are gjescribed beloW: :

" (a) Class 1: Physical Safety. A failure that could lead directly to
. passenger or driver injury and represents a severe crash situation.

K;% " (b) Class 2: Road Call. Afailure resulting in an enrolite interruption -
of revenue service. Setvice is discontinued until the bus is replaced
~ ot repaired at the point of failure. ~ &

"oy Class 3: Bus Change: A failure that requires removal of the bus-frem
service during its assignments. The bus is operable to a rendezvous
point with a replacement bus.

(d) - Class 4: Bad Order. A failure that does not require removal of
the bus from seivice during its assignments but does degrade coach
operation. The failure shall be reported by driver, inspector, or

hostler.

2-11. D_lSCUSSlON

A listing of breakdowns and unscheduled repairs is accumulated during the

- Stractural Durability Test. The following Reliability Data Form lists all unscheduled
repairs under classes as defined above. These classifications are somewhat subjective

as the test is performed on a test track with careful inspections every two hours.

However, even on the road, there is considerable latitude on deciding how to handle

many failures.

The Unscheduled Repair List is also aftached to provide a reference for the
repairs that are included in the Reliability Data Forms. ' -

-~

28
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The .classification of repairs aooordmg o subsystem is intended to emphasize
those systems WhICh had pers;stent minor or moré setrious problems ~There were no
Class 1 or 2 failures.. - Of the 15 Clags: 3 failurés, - 'seven “involved the
engine/transmission, six occurred in the suspension, and one each with the electrical,
wheels/tires and body/framework. These, and the remaining seven Class 4 failures are
avallable for review in the Unsoheduled Mamtenance List, located in Section 5.7

Structural Durability.

28
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RELIABILITY DATA FORMS

Bus Number: 0318

Date: 04;07—04

30

S
_ Personnel: Bob Reifsteck
Failufe Type
Class4 | Class3 | Class2 | Class 1
Bad - - Bus Road - Physical
Order Change Call Safety
: ‘ ' Man -| Down
. -Subsystems Mileage Mileage | Mileage Mileage Hours | Time
- S”-Spe'“sijon' i 890 | 150 800
1,089 1,00 | 104.00
1,324 1.00 | 8.00 |
. | 1,873 1.00 | . 16.00
o 4,218 | 1.00| 4,00
_35 | - 5,003 | 4.00 | 448.00
- | 5,322 0.50 | 16.00
7,447 } _4.00 ‘gloo
i I ... | .sem 150 | 2400l
10,414 0.50 | 4.00
Engine/T ransmission 1,548 4.00 | 272.00
2,958 1.00 | 112.00
3,538 1,00 | 10.00
5,322 3.00 | 32.00
7,314 050 | 8.00
9,532 050 | . 8.Q0
10,414 050 | 2.00
y || Flectrical 890 050 | 050
=~ 8,849 025| 025
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RELIABILITY DATA FORMS

Bus Number: 031-8

| Date: 04-07-04

P'ersorfnelz’ Bob Reifstéck -

Failure Type

Class 4
Bad

[~ Order

Class3 |

Bus

Road

Class 2

Gall- .

Class 1
Physical

. Safety |

Change

‘Subsystems .

Mileage

Mi-le'é'ge

| Milsage -

Mileage

~Hours .

D(;)_Wn
. Time

: ’WheeIS/T ires

5,322

0.50

0.50

6,336

0.50

2,00

Body/Framiework

1.00

1.00

6,130

T s et o ae o o

S
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- 3. SAFETY - A DOUBLE-LANE CHANGE
s : - (OBSTACLE AVOIDANCE)

" 3. TEST OBJECTIVE

“The objective of this test is 1o determiine Handling and stability of the bus by -
measuring speed through a dotble lang change test. e e e

"4}, TEST DESCRIPTION

' The Safety Testis a vehicle handling-and stapility testThebuswmbeoperated '
at SLW on a smooth and level test track. -The bus will be driven ’thro'ugh a-double lane
‘change course-at-increasing speed until the test is considered unsafe or a speed of 45
miph'is reached. The lane ghange course will be ¢ to mark off two 12
foot center to-center lanes w wo 100 foot |

will begin in;orie lane, change to the-other lane.in-a.100 fool spak, trayel 100 feet, and .
retutn to the original lané’in andthier 100 foot span. ~ This'p it o

starting fitét'in the right-hand and'then iri the left-hand lane: 7 s “hif v, S i o

P S D A o A

Feih f;,; ’{;J“lf»:‘: SR \xf"if‘.‘~.§“’:7‘.\"=if:r":< BT T TR S o
g BISGOSBION ¢ vt e i e

hem - s s e o TR B3 Do o ey e Snn s s e
=l i The double-lane change was petformad i’ both right-hand ‘and-“left-hand - -
‘=’ directions: The bus was able.to.safely. negotiate the test course in both the right-hand

5

and lefi-hand directions up to the maximum test speed of 45 mph.

D

T
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SAFETY DATAFORM  © *

Bus Number: 0318 _ Date: 4-22-04

Personnellz G.M., T.S. & S.C.

RS DA _ B i v, . o+ . . e
R : . P L I AL

| Temperature (°F): 68 | Humidity (%): 84 . s i s pe

Wind Direction: W -y |- Wind Speed (mph): 8

| Baromet g Pressure (in-Hg):80.06 . . .

sted for double lane ohange ’ro leﬁ_

MaXImumﬁ,, afe Spee

AN

Max1mum safe speed tested for double lane change xto ngh’c .

Comments of the position of the bus durmg the lane change: A safe proflle was

malntamed through all pomons of ’[eshng

. RN ‘:.‘ .; e .
LA S K ¥

-Comments of the-tirelground.contact patch: Tirelground.contastwas maintained-—.

R R T RA—

through all portions of testing.
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3. SAFETY

%
53

e
&

53

GHT - HAND APPROACH

LEFT - HAND APPROACH
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PW063009-17

4. PERFORMANCE AN ACCELERATION GRADEABIL]TY
AND.TOP SPEED TEST

4.1, TEST OBJECTIVE :

The objective -of .this:test is to. determine :jthe ‘ac;ce,lerat_i_ort', fgradeat_):_iﬂljtx,"and top
speed capabilities of the bus. o :

4 1. TEST DESCF{IPTION

Jn thls test, the bus will be operated at SLVV on the SKld pad at he PSBRTF.. The: - -
bus wxll be accelerated at full throttle from.a standstill t6 a maximum geared" or “safe™
speed as determined by the test diiver. The Vehicle speed is measured using & ‘Coirevit
non-contacting speed sensor.. The, limes fo reach speed betwegn ten mile per hour
mcrements are meastred and tesorded tising a stopwatch with & lap fimer. Thé time to- -~
speed data will be recorded on the Performance: Data Form and later used to generate-= .

a speed Vs tlme plot and C rad'eablhty calculatlons

4 lH DISOUSSION

Th]S test con31sts of three runs in both the clockw13e and counterclockwnse
: dlrectlons on.the. Test Track.. Velocity versus time data is obtalned fof each tunand  :
results are averaged together o minimjze any test Varlablhty which might Bé’ infréduced j
by wind-or- oth&r éxternal factors: The tést was performed up. to. @ maximum speed of "
50 mph The_fitted curve of velocity vs time is attached, followed by'the calculated .
o gradeablilty results The’ average time- lO obtain 50 mph was 23.09 ser‘onds R
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PERFORMANCE DATA FORM

PW063009-17

Bus Number 0818 S . Date: 4-22-04

Personne] G.M., T.S. &S. C

Temperature (°F): 68 o Humidity (%):

Wind Direction: W ‘Wind Speed (mph): 8

Batometric Pressure (in.Hg): 80,06

Checked

Air Gonditioning compressor-OFF

Ventilation fans-ON HIGH Checked

Checked -

Heater pump motor—Oﬂ‘

Defroster~OFF _Checked i

Extefior ,and_ mte_npr lights-ON _' Ch ecked’ )

]'\\ S N N N

Windows and ‘doors-CLOSED

| Checked “ o

ACCELERAT!ON GRADEABILITY TOP SPEED

Counter Clockwrse Recorded lnterval Trmes

~
57

Speed : Run1 T Run 2

. ‘Runlav‘ ; :it:; i‘.‘x ORE

LT

10 mph., - .8.02+ . 505

L Zso

20mph " | 562 IR SRR ¥ 4 S
30 mph - 977 1 e

10.08"

40 mph 15.52 15.65

16.21

Top Test 23.40 23.21
Speed(mph) 50

23.05

Clockwise Recorded interval Times

Speed Run 1 . Run 2

Run 3

10 mph : 2.80 | 3.18

2.96

20 mph 5.33 5.68

5.65

30 mph _ 9.17 9.83

9.27

40 mph 14.52 14.93

14.74

Top Test ' 23.46 - 22.68
Speed(mph) 50

22.74

36
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G318.4€¢,
PERFORMANCE SUMMARY SHEET

o

BUS MANUFACTURER rglaval - BYS Nu

BUS MODEL sTiEany . TEST DAL

BARGMETRIE PRESSURE (IN. HE) = 3

0218
7 /22/@4

NOTE # aradesbiHty’ resilts were k-4
e da 'Atualsu'a‘led:
N .
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5 STRUCTURAL INTEGRITY

& 1 STRUCTURAL STRENGTH AND DISTORTION TESTS -
: ' STRUGTURAL SHAKEDOWN TEST

5.1-1. DISCUSSION

The objective of this test is to _determine certain static characteristics (e.g., bus
floor deflection, permanent structural d,eformgﬁ‘on,_;etc.) under static loading conditions.

In this test, the bus will be isolated from the suspension by blocking the vehicle

- under the suspension points. The bus will then be loaded and ‘unloaded up 1o 2
maximum of three times with a distributed load equal 10 2.5 times’gross load. Gross
load is 150 Ib for every designed passenger seating position, for the driver, and for edch
1.5 sq ft of free floor space.iForal ed load equal to 2.5 times gross load, place a

' {75 ft "of freefloor space: The first loading
deflection will be measured at

575-Ib load on each seat and on every - .
 and unloading sequence will "settle” the structure. Bus
s‘everalfloca’cions,.;;luirjng the loading sequences. ‘

yoooot L 5.1-11l DISCUSSION

This iést was lperfor”r"n”éd based onta maximum passenger oai;ébiiy of 50 ﬁegﬁié
b) = 18,750 Ib. The load'is

vt

-~ “including-the-driver. - The resulting test load is (50 x 375 |

st wietiputed evenly over the pasgeﬁger‘ﬁ_paoe; “Deflection:
loading and unloading sedliénce is provided on the Structural

Shakedown Data Form.

_The linloaded heigfit after each test becories the original height for the, next test.
Some initial'settling is expected due to. undercoat compressiorn; etc. After each loading’
cycle, the deflection of each reference point is determined. The bus'ié then unloaded
dual (permanent) deflection is recorded. * On the final test, the maximum

and the residua |
loaded deflection was: 0.269 inches at reference point 7. The maximum permanent
000 inches at réference points

deﬂ'le"’ptiqnm after the final loading sequence ranged from O.
2,5,8,9,and 1110 0.005 inches at reférence point 1.

38
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STRUGTURAL SHAKEDOWN DATA FOEM

PW063009-17

Bus Number: 0318

Personnel: E.D., E.L., D.L. & T.S. -

Date: 9—1 1-03

Temperature (°F): 71

Loading éequence:

‘B

b2 038 (checkone).

Test Load (Ibs): 18,750

Right

-Fro‘ht .
Qf .
Bus, |

Leﬁ 4 KRS

et

Indicate Approxirhate Location of Each Reférénce Point

:To'p View "‘4

LD TR

Reference

A (in)
Original

B (in)

Loadqq»n
Height ~

i

B-A (in)

. - Loaded
" Deflection

C (in)
Unloaded

C-A (in)
Permanent
Deflection

Point No.

R B

Height

Height

> ,“(‘)..'

' __.007 ot
g, “; ,.020"'“_ l }

-.007.,

* 020+ -

089 %

089, .

L 041,

L0411

T

L .020

020

201 .

-

~ 192

.. 492

i

.040

040 -

.005 PCToRE [

.058

058

000

.059

.059

.000

.061

.061

.003

0
0
0
:
0
0
0
0

-.006

-.006

027

40
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STRUCTURAL SHAKEDOWN DATA FORM

PW063009-17

Bus Number: 031 8

Date' 9 11 03

Tem pera’fure

Personnel: E.L., TS D'L ,SC» Lo '

(;;héckﬁ_f.}?) -

Loading Sequence'
Test Load (lbs) 18 750

Right
Front
of
Bus
vLeft
“Top View
. A | B Cpamy | G C-A (in)
Reference - Original Loaded :Loaded Unloaded Permanent
" Point No. Height 4H,e|ght Deflection ‘Height - Deflection
S ISy AR DO o.0.0) 087 " 042 005
I 098~
‘ ‘3' .001.
4 .001
-5 .000
6 .001
7 .002
8 .000
9 .000
10 .001
11 .000
12 004




PW063009-17

5.1 STRUCTURAL SHAKEDOWN TEST

P e,

BUS LOADED TO 2.

1

| 5 TIMES GVL
(18,750 LBS)

2
I3

mem e

s srenes merne
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) 52 STRUCTURAL STRENGTH AND DISTORTION
g | TESTS - STRUCTURAL DISTORTION -

5.2.. TEST OBJECTIVE .

. The objeétive of this test s to observe the operation of the bus subsystems when
the bus is placed in a longitudinal twist simulating operation over a curb or through ' a -
pothole. S - _

5.2-1I. TEST DESCRIPTION

“With the bus loaded t6 GVWR; each wheel of the’ bus will be raised (one at a
‘ _timg)’.’tg'_simgla_’te operation over a curb and the following will be inspected:. o

.Body.

Windows., . .

Doors '

_Roof vents .. -
Special seating

. Undercarridgé - . .
Engine .., -

» Service doors.
.Escape hatches.

- Steering mechanism

o)

DO OND AN

S

~EadWHEETWilr e be lowsred (rma%ajt;ajfﬁme);tolsitﬁ_@i ate @peratlenwtme&gh»a—p@th@!& e
-~ and the same itéms inspected. o - B R

5,241l DISCUSSION

L The test sequenceé was repeatedfie'nv times. Thé first and last test-is with‘all -
wheels level. The other eight tests aré with each wheel 6 inches higher and 6, inches
lower than the other three wheels. ‘ o S e

All doors, windows, escape mechanisms, engine, and steering operated h‘c}_r'r_nngll,y |
throughout the test. The undercarriage and.body indicated no deficiencies. No water

leakage was observed during the test: The results of this test are indicated on the.
following data forms. . .
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'DISTORTION TEST INSPECTION FORM - -
(Note: Tén copies of this data sheet are required)

Bus Number: 0318

Date: 9-15-03

Personnel: E.D., E.L., D.L,, T-.S.,.& S.C,

Temperature(°F): 73

Wheel Position : (check one)

All wheels level - -

| B before .

| Oafter |

Left front

‘ D61n higher

{ O 6.in lower-

Il Right front

0 6 in higher

0 6 in lower

Right rear

0 6 in higher_

O 6inlower '

Left rear

0 6 in higher

Oo6in IOWer-

Right center _

16 in higher

o 6 in lower

Left center

1 6 in higher

| o6inlower

Comments "~ "

Windows

e er —leerr T g

No dficiencies. -

Front Doors -

No deficiencies.

® Rear Doors

No deficiencies. .

| No deficiencies.

|_® Escape, Mechani,smfs./j Roof Vents

® Enginé

‘No deficiencies.

® Handicapped Device/ Special N/A

Sealing * - ' L

& Undercarriage

No deficiencies.

® Service Doors

No deficiencies.

= Body

No deficiencies.

® Windows/ Body Leakage

No deficiencies.

® Steering Mechanism

No deficiencies.

a4
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D]STORTION TEST INSPECTION FORM .
(Note: Ten copies of this data shest are required)

PW063009-17

Bus Number: 0318

Date: 9-1 _5f03

Personnel:‘E',D., E.L,D.L,T.S,&S.GC,

Temperature(°F): 73 .

Wheel Position : (check one

| All whesls level 0 before O after
I__e_ﬂ-front‘ "I =m6in hlgher o6 in,iower |
Right front - o o6 in’higher . o 6 in lower_
Fr{ight rear “~ . | o 6inhigher = 6 in lower |
Left rear , S = Gin higher O 6 in lower
Right center | o 6in higher | o6 inlower
Left center - L o .6 in higher E_IM6' in lower
—— ] Comments

e indeweoe oo - :Nodoficiencles. ...
‘E'Front Doors - - Lo No deficiencies.

| EI Rear Doors . Lo No‘_déﬁcien,‘cies.
= Escape Meghanisms/’ Roof Vents No deficienoies',
® Engine : No déficiencies.
= Handicapped Device/ ‘Special N/A
Seating . _
E_Underoarriage | | .v No deficiencies.
= Service Doors o .No deficiencies.
=Body - - | No deficiencies.
= Windows/ Body Leakage | No deficiencies.
" Steéring Mechanism - - | Nd deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0318 “

Date: 9-15:03

Personnel: E.D., EL,, D.L;, T.S., & S.C.,

_ Tempera_ture(?F): 73

Wheel Position : (check one)

mfashoion o

All wheels leyel .| o before o after

Left front | ma in higher me in lower

nght f[on_t = 6 in_ high"erv | !ﬁ 6 in lower

ﬁight rear +-| @ 6 in higher O 6 in lo_wér

_Lé’,ﬁ,,rea,r R ‘6}.innhigherl ] 6 in low.er.

Ri:ght center 06 in higher D6m lower |

Leﬁ center O 6 in higher 0 6 in lower
. _ L Comments
BWIndowS e 0 _|::No deficlencies " o i

- ® Front Doors

- - No deficiencies.

® Rear Doors

No deficiencies.

% Escape Mechanisms/ Roof Venfcs: _

No deficiencies.

® Engine

No deficiencies.

® Handicapped Device/ Special

Seating

N/A .

-No deficiencies.

® Undercarriage

® Service Doors

No deficiencies.

5 Body

No deficiencies.

® Windows/ Body Leakage

No deficiencies.

Steering Mechanism

No deficiencies.

46



b

DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheetare reqwred)

PW063009-17

Bus Numbér: 03."18

Date: 9- 15 03

Personnel: E.D., E.L,, D.L., T.8. &S.C.,

Temperature( F) 73

| Wheel Position : (check one

All wheels level .

o before

o after

Left front 0 6 in higher O6inlower
Right front | ©6in higher o6inlower .. '
ngh’[ rear | 8.6 in higher _Jasin lower
Left rear .| 06 in higher 0 6infower

Right center .

| © inhigher

o 6 in lower

Left oenter

| oBinhigher

O 6in lov_ver :

Comments _

. ..;E Wmdows

‘No deficiencies. -

) g Front Doors

P S et 3

| No deficiencies.

= Rear Doors

No deficiencies.

No deficiencies..

= Esoapé Mechanisms/ Roof Vents

=] Engme

No deficiencies. |

= Handloapped Devroe/ SpeCIal
Sea’nng

N/A -

® Undercarriage

 No deficiencies.

® Serwice Doors

1 No deficiencies.

® Body

No deficiencies.

‘® Windows/ Body Leakagé

No deficiencies.

= Steeririg Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required) . . Cﬁ*\}

Bus Number: 0318 = | Date: 9-15-08 .
Pe;rsophél: E-D.:a.‘.E:.l.—-z,._D~L-¥_T-S-’ & S.C., ; - Temperature(°F): 73

Wheel Position : (check one) -

Allwheelslevel - .. | @ before ’ L Déﬁer

Leftfront. = - ‘| 06 in higher ..o+ | OBinlower

ngh,’tfront .. . »* | O6inhigher .| O6inlower R e

l::{fghtr_ea,r_ e | O6inhigher = -~ .-, ,I_:léin lower o cemd o

Left rear. .. . .+ ¢ | ®Binhigher L o 6 in lower

nghtgentgp -+ ' |woeinhigher - .- 0 6 in lower

l.éﬁpénfzq L e "D:BinvhigherA 11;1"6in lower

ARSI . Comments

Ao B WINdOWS, et o sriNodeficlenles,

® Front Doors : ‘No deficiencies.

B RearDoors ..+ No'deficiencies. RTRRT e

| E quape_Mechahisms[ Roof Vents' .. | N.o,cvlve,f_iciencie:_lsn

® Engine . {.No deficiencies.

&‘J‘Handicépped Device/ Special N/A -
Seating

® Undercarriage - .| No deficiencies.

® Service Doors - . |-No deficiencies.

= Body .| No deficiencies.

= Windows/ Bocjy Leakage =~ -1 No deficiencies.

= Steering Mechanism No deficiencies. , N Q
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of-this data sheet are required) -

Bus Number: 0318 |

- Date: 9-15-03

Personnel: E.D., EL.,D.L, .S, & S.C,

.W_h,eel Position : (check one

All wheels level

O before

o after

Left ffon,t _|'Déin f}ig'he'r =6 in lower
Right front ) ‘o6in higher 0 6 in lower
Right rear o 6in higher o .6 Ai‘n lower
Left rear | o 6in higher EI 6 in lower
Right genter 0 6in higher_ | 6inlower_

Left center

| @ 6in higher.

- 6in lower

Comments

B WIindowWS. . o

. No.deficiencies.

= Front Doors

No deficiencies.

® Rear Doors -

-| No deficiencies.

| No deficiencies. .

® Esgape_Méchanisms/ Roof Vents -

® Engirne

No deficiencies.

® Handicapped Device/ Special

Seating

N/A

= Undercarriage

| No deficiencies.

= Service Doors

No deficiencies.

® Body

No deficiencies.

= Windows/ Body Leakage

No deficiencies.

No deficiencies.

= Steering Mechanism
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required) -

‘Bus Number: 0318

Date: 9-15-03, .

-“Pe‘rso}r»mel: ED, E.L, D.L; T.S, &S.C,,

- Temperature(°F): 73. .-

v_W,heel Position : (check one)

All wheels level O pefore O after A

Left fr'ont obin higher | 0 6in lower

‘Right front o] 1:3__6, in higher ® 6 in lower

Right rear | o 6 in higher 6 in lower

:Lgﬁ rear 0 6 in higher O 6 in lower Al
:Right center El 6 in higher D 6 in. loWgr v

ELeﬁ»genter 0 6 in higher O 6 in lower

Comments

R I r———

.- No-defislengiesra—— - smn o et

]X}Frg_'nt Doors

No deficiencies.

® Rear Doors

| No.deficiencies.

‘No deficiencies.

E Escape Mechanisms/ Roof Vents

4 "Engi‘ne_

No deficiencies.

& Handicapped Device/ Special

Seating

N/A

® Undercarriage

No deficiencies.

® Service Doors

No deficiencies.

& Body

No deficiencies.

& Windows/ Body Leakage

No deficiencies.

& Steering Mechanism

No deficiencies.
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 DISTORTION TEST INSPECTION. FORM
(Note Ten copies of this data sheet are required)

PW063009-17

Bus Number 0318

Date: 9-15-03

Personnel ED EL., DL TS & S.C.,

Temperature(°F): 73 _

Wheel Position : (check one

.Ali wheefs- level .o before | O after
‘Left front Tlo6in hlgher, O 6 in lower
Fii.ghft front 0 6 in higher l .o 6.in lower
_Ri‘ght rear - ,t16 in._higher , ® 6 in lower
Left rear 4 6 in higher | | B 6inlower
Riéht center O 6 in higher - o 6 in lower
Left center ‘o6in h:ighuer | ~ { o6inlower

Comments

| 2= Windows -

 1:No deficiencies. .

= .‘Front Doors

No deficiencies.

= Rear Doors

" No deficiencies.

B Esoape Mechanisms/ Roof Vents

= Engme .

No deficiencies.

No deficiencies.

® Handicapped Device/ Special

Seating

N/A

= Undercarriage

No deficiencies.

® Service Doors

No deficiencies.

® Body

No deficiencies.

® Windows/ Body l.eakage

No deficiencies.

= Steering Mechamsm

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are. requxred}

Bus Number: 0318

| Date: 9-15-03

Personnel: E.D,EL,DL,T.S., & S.C.,_

Temperature(°F): 73 .

Wheel Position : (check one)

All wheels leve] o }b'efo_re{ D‘afrter _
Left front | @6 in higher o6 ln lbwer
Right front __| O 6in higher | o6in lower
Right rear o | m6in higﬁer 0 6 in lower
L_eﬁ rear | 06 in higher 56 in lower
Bight cc—g:{nter _pvé in higher 06 in lower
'Leﬁ center O 6 in higher 06 in lowerb
Commentzsw |

‘lZl Wmdows '_,M iy o 1o

. | Nodeficiencies.. ...

,IXI Front Doors

No deficiencies.

x| Rear Doors

-No deficiencies.

® Escape Mechamsms/ Roof Vents_‘

"No deficiencies.

R Englne

‘No deficiencies.

® Handicapped Dewce/ Speotal

Seating

N/A

'® Undercarriage

|.-No deficiencies.

® Service Doors

No deficiencies.

= Body

No deficiencies.

No deficiencies.

= Windows/ Body Leakage

 Steering Mechanism

No deficiencies.
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'DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are requ1red)

PW063009-17

Bus Number: 0318

Date: 9-15-03

Temperatulre(°F): 73

Personnel: E.D., EL; DL T.S.,&S.C,

Whe_el POSﬁiOﬁ i

All wheels lovel

Le_ft fro'nt

Right front

Righ’i rear

Left rear

Right center "

o 6 in higher

O 6 in lower

Left center R

66 in higher

O 6inlower:. e

Comm-ents o

| ® Wmdows

R . -- - . PRSI, S

T it

No deficiencies:

et~ St

R N 2t | dchutend

® Front Doors

No deﬁciencies.

® Rear Doors

,‘_:No deﬂctencles._

® Escape Mechamsms F{oof Vents

) ___No deﬂc;enc;es.

= Engine

No deficiencies.

b Handxoapped Devxce/ Specnal .
Seating 4 .

NA

= Undercarriagé‘ B

| 'No deficiencies:. o

'® Service Doors

= Body

No deficiencies.

| = Windows/ Body Leakage

‘No deﬁoienoies.

® Steering Mechanism

No deficiencie
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5.2 STRUCTURAL DISTORTION TEST
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5.3 STRUCTURAL STRENGTH AND DISTORTION
TESTS - STATIC TOWING TEST

" 5.3-. TEST OBJECTIVE

The objective lof-thi's test is to determine the characteristics of the bus towing
mechanisms under static loading conditions.

5.3-1l. TEST DE_SC_RIPTION

.Utilizing a load-distributing yoke, & hydraulic cylinder is used 1o apply a static’
. tension load equal to 1.2 times the bus curb weight. The load will be applied to both the

front and rear, if applicable, towing fixtures at an angle of 20 degrees with the
fongitudinal axis of the bus, first to one sidé then the other in the horizontal plane, and
then upward and downward in the vertical plane. Any permanent deformation or
damage to the tow eyes or adjoining structure will be recorded. =

" 53-ll. DISCUSSION =

The test bus submitted for testing was not équipped' with any type of tow eyes or

tow hooks, therefore, the Static Towing Test was not performed.
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\.!" 5.4 STRUGTURAL STRENGTH AND DISTORTION TESTS -
DYNAMIC TOWING TEST |

5.4-1. TEST _QBJECT!VE

The objective of this fest is to verify the integrity of the towing fixtures and -
determinie the feasibility of towing.the bus-under manufacturer specified procedures. . .

5.4-ll. TEST.DESCRIPTION

This test requires the bus be towed at curb weight using the specified equipment
and instructions provided by the manufagturer and a heavy-duty wrecker. The bus will
be towed for 5 miles at a speed of 20 mph for each recommended towing Gohfiguration.
After releasing the bus from the wrecker, the bus will bevistially ingpected forany .
structiiral damage or permanent deformation. All doors, windows and passenger

~ escapé méchanismis will bé inspected for propér opération. .

gy e
B !

5.4-1Il. DISCUSSION o Ll e

(‘f&r&"/ '

R

Tho Bus Was towed tsing 2 hedvy-duty wrécker. Thé towirg interécs was™ 19+

- accomplished by incorporating a hydraulic under lit. A front lft tow was performed. .3 .

‘Rear towing is not recomimended. No problérns, deformation, ordamage wasnoted - - 7
e e T P

56



- Eadsion

PW063009-17

... DYNAMIC TOWING TEST DATAFORM

Bus Number: 0318 | Date: 4-29-04

Personnel: D.L., E.L. & KD

Temperatiire (°F): 70 © ~ - - | Humidity (%):80 =

Wind Direction: W Wind Speed (mph): 7

Barometric Pressure (in.Hg): 30.06

R A SR AL R LIPS T

and the bus.

_Inspect tow equipment-wrecker mterface R

AComments A safe and adequate oonnectlon was made between the tow eqUIpment

and the wrecke '

I T Eansa B 7 : ie
x ‘\...w-.u..nv.‘»u, PRSI L R SRR A A

lift wrecker.

Towmg CommentS' A front lift tow was perfofnﬁed lvncorpora’nng a hydrauhczunder

Description and location of any structural damaée: None noted

General Comments: No problems were encountered with the towing interface.
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5.4

DYNAMIC TOWING TEST

' TOWING INTERFACE

R °

58

PW063009-17




PW063009-17

.

et




PW063009-17

- | 5 5 STRUCTURAL STRENGTH AND DISTORTION
N . TESTS JACKING TEST

5.5-1. TEST OBJECTIVE

The objective of this test is to inspect for damage due to the deﬂa’ced tire, and -
determine the feasibility of jacking the bus with & portable hydrauho ]aCk to a height
sufficient. to replaoe a deﬂated tire. '

5.51.. TEST DESCR!PTION

Wlth the bus at curb werght the ’nre(s) at one-comer of the bus are replaced with
deflated trre(s) of the appropriaté type. A portable hydraulic floor jack-is then positioned
in a mannef and location speolﬂed by the manufacturer and, used to raise the busto a .
height sufficient to provide 3-in clearance between the floor ‘and ah inflated tire. The
deflated ’ﬂre(s) are replaced with the ongrna] tire(s) and the'jack is lowered. Any
structural damage or permanent deforrnation is recorded on the test data sheet.. This

procedure is repeated for eaoh ¢omer of the bus.

55l DISCUSSION

™ ~ The jack used for this test has a mmlmum helght of 8 75 lnches Duririg the
@ deflated portion of the tést, the jacking point. clearances ranged from 4.4 inches to 19.0
inches. Nd deformation or damage was obsérved during testmg A complete. hstmg of

~ jacking pomt clearances is provrded in the Jacklng Tes’t Da’ta Form

— o ~ JACKING CLEARANCE SUMMARY

C.ond‘itibn | Frame P'oint-Clearance:
Front axle — orre tire flat - 18.9” |
_Rear axle—onefire flat | 16.3”
" Rear axle—twotiresflat .| - 14.5%
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JACKING TEST DATA FORM

PW063009-17

Bus Number: 0318

Dv,atevzv 7ﬁ3 Q~08

Pevrsonnelz T.S. & M.H.

Temperature: 80

- Record any permanent deformation or damage to bus as well as any difficulty

'encountered durmg jaokmg prooedure

Deflated

Jackmg Pad
Clearance

~ Jacking Pad

Clearance

Tire Body/Frame | Axle/Suspension |  Comments
(in) f = (in) - ‘
' 21.1¢1 - 7.0¢1
Right front . ©~ 18.9D . - |. 455D. - -
o 21071 '6"9“1
Left front =~ ‘ 190“D‘ 44“D
. [ 16851 | 106°1 .
Right rear—outside . |"  4g44p ... 104D, ~
| T 16.8 “1 1061 "
Right rear—both 14.7°D 92D
. . _ 16.7 “1 105“1”; |
Left rear—otitside 1b3“D . 103 D
674, | 105 T -
Left rear—both 145D 91D ’
Right middle or . DTN
tag—outside NA- ‘ NA-
Right middle or - |
tag—both NA NA
Left middle or tag— ol NA
outside ' NA .NA
Left middle or tag—
both NA NA

-

Additional comments of any deformation or difficulty during jacking:

None noted.
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and the procedure was performed without any instability noted:

PW063009-17

5.6 STRUCTURAL STRENGTH AND DISTORTION
|  TESTS ~HOISTING TEST

" 561 TEST OBJECTIVE

_ The ‘objective of this test is to determine possible damage or deformation caused

" by the jack/stands.i: zr. . e e e

5.6l TEST DESCRIPTION ~
“end of the bus is raised to a height Sufficient .

With the bus at curb weight, the front

1o all:ow.manufacturer—‘speciﬁed placement of jack stands under the axles or jacking

pads independent of the hoist system. The bus will be checkéd for stability on the jack
stands and for-any damage to the jacking pads or bulkheads. The-procedure is ,
repeated for the rear end of the bus. The procedure is then repeated for the front and
rear simultaneously. : o | . S

ot

et b 56~1HDISCUSSlON

L IR o L.l IR R S e B i & Rix v T AR A TP
"' The test was conducted using four posts of & six=post electrid lift and standard 19 - -
inch jack stands. "The bus was hoisted from the front wheel, rear wheel, and thenthe « .~

~ front and rear wheels simultaneously and placed on jack stands.

The bus easily accommodated the placement of the vehicle lifts and jack stands

w e ar et
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HOIST]NG TEST DATA FORM
Bus Number: 0318 Date: 7-30-03 S
Personnel: T.S. & M.H. | Temperature (°F): 80

Comments of any structural damage to the jacking pads or axles while both -
the front wheels are supported by the ]ack stands

None noted

Comments of any structural damage to the ]ackmg pads or axles while both
the rear wheels are supported by the jack stands

None noted et L E T L =-... o e

Comments of any structural damége to the jacking pads or axles while both -
the front and rear wheels are supporied by the jack stands:

'.None noted.
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5.6 HOISTING TEST
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5.7 STRUCTURAL DURABILITY TEST

)
( | |
) 5,7-1. TEST OBJECTIVE

© The objective of this test is to perform an accelerated durability test that
approximates up to 25 percent of the service life of the vehicle.

5.7-]l. TEST DESCRIPTION

- The test vehicle is driven a total of 11,250 miles; approximately 8,750 miles onthe
PSBRTF Durability Test Track and approximately 2,500 miscellaneous other miles. The
test will be conducted with the bus operated under three different loading conditions. The

-first segment will consist of approximately 4,625 miles with the bus operated at GVW. The
second segment will conisist of approximately 2,000 iniles with the bus operated at SLW." |
The remainder of the test, approximately- 4,625 miles, will be conducted with the bus loaded -
to CW: If GVW exceeds the aXle design weights, then the load will be adjusted to.the axle
design weights and the change will be recorded. All subsystems are run during these tests
in their normal operating modes.” All recommended manufacturers servicing'is to be
followed and noted on the vehicle maintainability log. Servicing items acceleratéd by the'
durability tests will-be compressed by 10:1; all others will be done on a 1:1 mi/mi bagis. i
Unsaheduled breakdowris and repairs are recorded on the same log as are any unusual, -
occurrences as noted by the driver. Once 2 week the test vehicle shall be washéd down
and thofoughly inspected for any signs of faildre. . =~ S

- 5.7-1ll. DISCUSSION

 The -St‘ructural,D'u;rabrﬂ'ity Test Wa_s_,v,,s‘ta_r}‘ted_ __oh September 15, 2003 a‘ndl was .

- ———goriducted until April 720 Q4,_.‘-"*T-'ﬁ'er”ﬁr—st~='!r,625~m§!~es~'\.-‘-fe¥axp-e'rfé-imee},—akaéﬁ.\lw of 19,425 e oo it
Ib<. “THe number of standing passengers was reduced from 16 to 0. The ballast forall 6.
standing passengers was eliminated. This reduction in passenger weight was necessary to
avoid exceeding the GAWR (13,500 Ibs) of the rear axle. The GVW segmentwas, . .
‘completed on December 17, 2003. The next 2,000 mile SLW segrhent was perfori d at
the same 19,425 Ibs and completed'on March 8, 2004, and the-final 4,625 mile segment. ~’
was performed at a CW of 14,250 Ibs and completed on April 7, 2004. SENTCNERtY

Thé following mileage summary presents the accumulation oflmile's duri)h’g the |
Structural Durability Test. The driving schedule is included, showing the operating duty =
cycle. ‘A defailed plan view of the Test Track Facility and Durability Test Track are attached
for reference. Also, a durability element profile detail shows all the measurement of the
different conditions. Finally, photographs illustrating some of the failures that were- -
encountered during the Structural Durability Test are included.” ' : '
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GLAVAL - TEST BUS #0318 .
MILEAGE DRIVEN/RECORDED FROM DRIVERS’ LOGS

PW063009-17

DATE

09/15/03 TQ
09/21/03

TOTAL _
DURABILITY -
TRACK

TOTAL
OTHER
MILES

o e e e e

09/22/03 TO
09/28/03.

09/29/03 TO" -
10/05/03 " -

10/06/034 TO .

10/12/03

10/18/03TO" *
10/ 9/03 '

10/20/03 TO ,
1 0/26/03 b

000 |

¢10127/os TO Qe
11/62/03"

62.00

1 1/03/03 TO

148.00

11/09/03 _
| 1110/03TO | 0.00 52.00 52.00
,11/16/03 R - o] I

14 1/17/03 TO

1 1/23/03

. - 69.00

11/30/08

11/24/03 TO B

'708.00

68.00°| -

thL 776.00 )

12/01/03 TO
12/07/03

-157.00. «

" 112.00.

. 269007

12/08/03 10
12/14/03"

595.00

$131.00 |

.. 726.00

12/15/03 TO
12/21/03

© 802.00

1247.00 |

11049.00.

12/22/03 TO
12/28/03

0.00

0.00

e 6.00

12/26/03 TO
01/04/04

0.00

0.00

0.00

01/05/04 TO
01/11/04

0.00

51.00

51.00
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e 764.00 | |

66

DATE . TOTAL TOTAL TOTAL
DURABILITY OTHER
_ TRACK - . MILES
OiAzesaTO T T ooo| o0l T 0.00°
01/18/04
01/19/04 TO 0.00 0.00 0.00
01/25/04
01/26/04 TO .86.00 71.00 157.00
02/01/04 | S |
02/02/04 TO 401.00 121.00 - 522.00
02/08/04" |
02/09/04 TO - 213.00 10.00 223.00
02/15/04 : -
02/16/04 TO 0.00 | 0.00 0.00
02/22/04 e
02/23/04 TO 0.00° 0.00 0.00
02/29/04 K .
08/01/04 TO 468.00°" : 127.00 - 595.00
03/07/04 R ~ -
03/08/04 TO - 849.00 [+ 250.00 1099.00
03/14/04 I = R
1 03/15/04 TO 1117.00| 52.00 1169.00 |
03/21/04 .. s |
OPIOATO T - B 3200 180.06
03/28/04 7 B
03/29/04 TO 899.001(+" - 141.00 1040.00
04/04/04 N -
04/05/04 TO 172.00'| 508.00 '~ 680.00
04/11/04 B
TOTAL 8750.00 | 2502.00 11252.00
C

. S R - e
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Table-4. Deiving Schedifle-for Bus Qperatien on the Burabilfy Test Track,
STANDARD OPERATING SCREDULE | ¢

R

Wonday through Priday

HEUR | AGRON

S 2

FRPTS,

;

St s

TOUROUEQUBOUTODESSRGUE O eNARBORY o0 nEH

'1:1,50 ;§m

B—=Bresk ~
C——Cycle all sysierns five times, visual inspection, dnvefs fog eritties

D—Drive bus as specified by procedure
F—-Fuel bus, corhplefe -driver's log.shift entfies
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'BROKEN LEFT FRONT SHOCK

" (1,873 TEST MILES)

BROKEN WELD ON EXHAUST MANIF
CROSSOVER PIPE
(2,058 TEST MILES)

' 74

OLD

PW063009-17




PW063009-17

UNSCHEDULED MAINTENANCE CONT. .

BROKEN PLY IN RIGHT REAR SPRING BEAM
(5,003 TEST MILES)

Mscnaaenas o

it s ainat

BROKEN RIGHT FRONT SPRING BEAM -
(6,534 TEST MILES)
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- conditions; * The results of this.test.will not rep

1376 July 82. The procedure has been modified by eliminatior

“oor | The fuel-eseromy-test will be performed as soon aé possible (weather p

PW063009-17

6. FUEL ECONOMY TEST - A FUEL CONSUMPTION
' TEST USING AN APPROPRIATE OPERATING CYCLE

1. TESTOBJECTIVE ~
The objective of this,testis to provide accurate comparable fuel consurmption data
on transit buses produced bydlﬁerentmanufacturers This fuel eco y test bears no
relation 1o the calculations done by the Environmental Protection Agericy (EPA) to
determine levels for the Corporate Average Fuel Ecoriomy Program. EPA's caléulations
are based on tests conducted under laboratory, conditions ulate city and
highway driving: This fuel economy test; as, designa d here
fuel expended by a vehicle traveling a specified test logp under specifie opérating
esent actial miles twill provide data

that can be.used by résipients fo compare buses tested by this procedui

6l TEST DEECRIPTION” ~ 7

This test requires,operation of the,bus over a.course based on the T ransit Coach

Operatirig-Duty: Gyole:(ADB Gycle). at seated.load weight using.a procedure based on
1y “ngine ~or S Busés: SAE
'vehicle
and by modifications as described below. The inherent uncertainty and expenseé of
utilizing a control vehicle over the operating life of the facility.is impractical.

the Fuel Economy Measurement Test (Engineering. Typ

after the completion of the GVW portion of the structural durability test. It will be -
‘conducted on the bus test lane at the Penn State Test Facility. Signs are erected at = -
carefully measured points which delineate the test course. Atestun. ill comprise 3.

CBD phases, 2 Arterial phases; and 1:Cormmuter phase. An electronic,fuel measuring

. ! A R N T

system will indicate the amount of fuel consumed during éach phase of the test. The "

- test runs will-be repeated until there are at [éast two runs in both the clockwise and

* counterclockwise directions in which the fuel consumed for each riin iswithinz4 .

percent of the average total fuel used over the 4 runs: A 20-minute idlé consurnption
test is performed just prior to and immediately after the driven portion of the fuel
econoiny test: “The amount.of fuel 'oohs,.,umed»whilefdpe;l;atin'g"a’t'nqrmgl/,_l.ow idleis
recorded 6n the Fuel Economy Data Form. This set of four valid runs along with idle "~
consumption data comprise a valid test. - S e
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T,

The 1@'3_1' procedurels theADB cyc1e W]’ththe fo]"loyvi’ng;j four'mo‘dif‘i'caﬁons:f' K ' ( )

1. The ADB cycle is structured asaset number of miles in a fixed time in the
following order: CBD, Artérial, CBD; Afterial, CBD, Commuter. A separate
idle fuel .eonsumption measurement is performed at the beginning and end of

. the fuel economy test.” Thig phase sequence ‘permits thé féporting of fuel '

- consump’uon for each of these phases separateiy, makmg ’the data more

rtenal phase of 2 mlles wrth 2 stops per mlle and a. .

p
top speed of 40 mph ‘and & commuter PHase of 4 milles With 1° §top anda-
maximum speed of 40 mph. At each designated stop the bus will remain
_ statjonary for seven seconds Dunng this ’ume the passenger doors shall be -
opened and closed. = " e

4. The accblerbtion profiie ‘fof practical :'pu"rpos"e's and to'achieve better- -« dyicts
repeata ility,.] has been changed "to "full throtﬂe acceleratron ’[o crurse

RSN SLARAR T E

......

werghlng approxrmately 120 Ib will be sufficient for thrs test and much easrerfor ’the
technician and test personnel to handle. Pt :

77 . ()



PW063009-17

12 SAE 1376 July 82 mentions the use of & mechanical scale or a
flowmeter system. This test procedure uses a load cell readout combination that
provides an accuracy of 0.5 percent in weight and permits on-board weighing of the -

gravimetric tanks at the end of each phase. This modification permits the determination

of a fuel economy value for each phase as well as the overall cycle.

2. Sbectio'_n 2.1 applies to compressed natural gés (CNG), liquified natural gas
(LNG), cryogenic fuels, and other fuels in the vapor state. - . . S

21 A laminar type flowmeter will be used to determine the fuel
consumption. The pressure and temperature across the flow element will be monitored
by the flow computer. The flow computer will use this data to calculate the gas flow

" rate. The flow cormputer will also display-the flow rate (scfm) as.well as the fotal fuel

used (s¢f): “Thé fotal fuel used (scf) for each phase will be recorded on the Fuel
Economy Data’ Forim. ' U s . -

3. Use both Sections 1 and 2 for dual fuel systems.

FUEL ECONOMY CALCULATION PROCEDURE

A. For diesel, gasoline, methanol‘and fuels in _the,li_qqid stg’tﬁe,l

, ‘Th"e réported fuel economy is Based»bn, the following: measuredtest aua?ntities—f ’
distance traveled (miles) and fuel consumed (pounds); standard reference values--
density of water at 60°F (8.3373 Ibs/gal) and volumetric heating value of standard fuel;

. and test fuel specific gravity (unitless) and volumetric heating value (BTU/gal). These

* combine to give a fuel econorny in rmiles per gallon (mpg) which is correctedtoa™

standard galfon of fuel referenced fo water at 60°F -Thiz sliminates-fluctuations-in-fughk— -~

economy due to fluctuations in fuel quality. This calculation has been programmed into
a computer and the data’procéssing is performed autoratically.. - : _

The fuel econérhy correction consists of three steps: -

1) - Divide the hurmnber of miles of the phase by the number of pounds of fuel-

consumed ,
total miles
phase  miles per phase per run
CBD 1.8097 57291 -
ART - 1.9097 .- 3.8193
COM 3.8193 3.8193

FEomub = Observed fuel economy =_miles
‘ o Ib of fuel
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2.) Convert the observed fuel economy io mrles per gallon [mpg] by mulhplyxng ( ™
" by the specific gravity of the test fuel Gs (referred to wa’ter) at60°Fand .

multiply by the denerty of water at 60°F

FEompg = FEcme X Gs x Gw

~where Gs = Speorfrc gravity of test fuel at 60 F (referred to water)
Gw =8.3373 Ib/gal

3.) ~ Cérrecttca standard gallon of fuel by drvrdrng by the vqumetno hea’ung
' value'of the test fuel (H) ‘arid miiltiplying by, the. volumetric heatrng value of
~ standard reference fuel (Q). Both heating values must have the same unrts

' H
where

~ H =Volumetric heatlng value of test fuel [BTU/gaI] Pow f o
Q Volume’mc heatrng value of standard referenoe fuel

K ' : . Aty e -
LR L ,... ;.'4:-".;.
: P v . S Ty ‘
[T

B "'Combrnlng steps 1-3 ylelds

B FEc = mlles x(GsxGw)x Q

4.) Covert the fuel economy from mpg to an energy equrvalent of mrles per '
BTU. Since the number would be extremely small in magnltude the energy
equivalerit will be represented as miles/BTUx10°. Cew

Eq = Energy equivalent of oonverting mpg to mile/BTUx1 0°.

Eq = ((mpg)/(H))x10°

B. CNG, LNG, cryogenic and other fuels in the vapor state.

The reported fuel economy is based on the following: measured test quantities—-
distance traveled (miles). and fuel consumed (scf); density of test fuel, and volumetric
heating value (BTU/Ib) of test fuel at standard oondmone (P=14. 73psia and T=60 °F).
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~,  These combine to give a fuel economy in miles per Ib. The energy equivalent

(ﬁlim:-w‘

) (mile/BTUX1 0°%) will also be provided so that the results can be comiparedto buses that

use other fuels. , .

1.). :Divide the number of miles of the phase by the number of standard cubic o
" feet (scf) of fuel Qon:sum'_ed'_,_, T e Uy
T “total miles
. phase .- miles perphase . . DELTAL.

CBD . -1.9097... . . 57291
. iv s ARTs - .. 19097 0. [ 38193

i+ FEOmuset = Observed fuelecenomy—:_,mleﬁ o |

S8
R P

5)  Convert the observed fuel economy to miles per Ib by dividing FEO by the <™
density of the test fuel at standard conditions (Lb/t).

Note: The density of test fuel must be determined at standard
‘ conditions as 'des,cribed above. If the density is not defined at the
_ above standard conditions, then a cor_rection'will be needed before the

fuel economy can be calculated. "~

 FEOmmw = FEo/Gm

... where Gm = Density of test fuel a15§1_§n“§_grquiqnd_i_t_'igns e

P SIat e o emttammr e wm e

3.) ' Gonvert the observed fuel economy (FEomi/lb) to an energy equivalent of
(miles/BTUx1 0°) by dividing the observed fuel economy (FEomi/lb) by the
heating value of the test fuel at standard conditions. '

Eq = (FEomi/lb)/H)x10°
where _

Eq = Energy equivalent of miles/Ib to mile/BTUx10°
H = Volumetric heating value of test fuel at standard conditions
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6-11l. DISGUSSION

This is a comparative test of fuel eConomy using gasoline fuel with a heating value -

of 20,025.0 btu/lb. The driving cycle consists of Central Business District (CBD),

Arterial (ART); and Gommuter. (COM) phases as described in 6-1l. The fuel
consumption for each dnvmg cycle and foridle is measured separa’tely -The results are

corrected to a reference fuel with a_v_o]ume‘mo heating valus of 127;700.0 bti/gal:

An extensive pretest mamtenance ;eheck is made moludmg the’ replaoement of all -
lubrication fluids. The details of the retest malntenance are given in the first three

Pretest Maintenance Forms. The fo, ‘sheet shows ie Pretest lnspeo’uon The next

sheet shows the correction calculation for the test fuél!* The next four Fuel Economy

Forms provide the data from the four test runs. Finally, the summary sheet provides the
average fuel consumption. The ‘__‘.ll'--average is based on fotalfuel and total mileage
for each phase. The overall average-fuel corisumption values were; CBD —4.23 | mpg,
ART —-5.19 mpg, and COM — 8.14 mpg. Average fuel consumption at idle was 4.29

Ib/hr (0.68 gph). = .. o e s i L

e

. ;3 B .
Y . s, . SO vt e - s .
b7 e Dol wan e it - vt e

B
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM

Bul's Number: 0318 . - . L Date: 3”—12—04

| sLw (ibs): 19425 |

Personnel: S.C. &T.S.

Remerks. None

s-x/.-a.m.:.v—v--.. . .

I:UEL SYSTEM OK | Date | - lnmals :
]nstall fuel measurement system v 3/12/04 | S.C.
Rep]aoe fuel filter . _/ . ].3/12/04 _S.C;r.v
Checkforfuel leaks ' v 3/12/04 - S.C.
Specn‘y fuel type (refer to fuel anaIySIS) , Gasohne
Remarks None | |
- BRAKES/TIRES OK. | Dats | Initials -}
Inspett hoses o v '3]12104'; . SC. -
m’s;sec’t*érakes - fj T v |adeoal - sc. |
§ “T—félu”ﬁ(—;‘ wneeme fngs < S -./ 3/12/04... *.,.....TpSM ,, S
Check tlre inflation pressures (mfg specs.) v | 8/12/04 T.S.
Remarks 'None - |
' é'OO-LING SYSTEM ~ OK Date Initials
Cheok hoses and conneo’uons v | 3/12/04 '8.C. .~ |
Check system for coolant leaks / | 8/12/04 S.C. .|
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 2)

ien A s s W

e

Bus Number: 0318 Date: 3-12-04
Personnel: 5.C. & T.S, |

ELEC.}TR"ICAL SYSTEMFS; OK Date Initials
Check battery | v 3/12/04 -8.C. - |
_Inspect wiring v 3/12/04 S.C.
Inspect termina_ls ) v 3/12/04 sC.
Check lighting v , 3/12/04 | S_.(")T o
Rema‘rks;, None o R
| __ DRIVE SYSTEM_ oK | Dete | nffals |
,b{ain transmission fluid | v | sHom4 | TS
Replace filter/gasket v lenzoa| TS )
» the}ck hos-es__ahd,éonnegtions; : v 3/12/04 . T.S.
Hép!aoe trans.missign:ﬂuig.i v | 8M2/04| TS.
Cheok for fluid leaks . _ v | anhooa |

o,

s

- RemMarks: -NORS. - s o dhaee coge omson s S s i xiebiramromirimcsiminioe oo

Replace differential lube including axles

- __LUBRICATION OK | Date | Initiels |
,_:Drair; crankcase ol - v | 3/12/04 | TS
'Repléca filters - v | 8/12/04 | TS
gi:{éplac,e crankcase oil. v 1 3/1 2/04 TS '
Cheok for oil leaks v 3/ 12/04 T.S’.'
‘Gheck ol level v |srzoa| TS
Lube all chassis grease fittings v | 8/12/04 TS
Lube universal joints v | 3/12/04 T.S.

v 3/12/04 T.S.

Remarks: None
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: FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 3) | |
Bus Number: 0318 | | Dater 3-12-04 , -
Personnel: S.C. & T.S. " ' ,
- ’ EXHAUST/EMiSSION SYSTEM_ . OK Date " Initials || ¢
| v lsnzoal sc. |
Date Initials” “ff
TS, |

dheck for exhaust leé{(s
Remarké: None*
| ENGINE OK
Replaoe. air filter v 3/12/04
Inspect air compressor and air system N/A | 8M12/04 | TS. -}~
Inspect vacuum systém, if applicable v | si2/04 | T ;
, Check and adjust all drive bel’[é.~ B o UEA04 ] TS, b
| Checkcold sfart assisi;‘if_appucaple. N/A | 3/12/04 TS. 1
_ﬂf_ﬁ-. .| Remarks: None Coo R i
- STEERING SYSTEM OK | Date | Initials -
CheCk .F.’?'éWéf is‘-"cfé‘e‘rirl'gw hosqsaﬁdconnec’torsN . v | 8204 TS, - A
_SeWiCe fluid level | S / ”8;%2/04 T.8." o
Check powc'e'rsteering operation v '3/42/04 | TS
Remarks: None o L
'v ' | OK Date Initials
Ballast bus to seated load weight v 3/;1'2704 sC.
. | TEST DRIVE. OK | Date | Initials
Check brake operation v 3/12/04 S.C.
Check transmission operaﬁoh v 3/12/04 S.C.
%——: Remarks: None '
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Bus Number: 0318 o " | Date: 4-21-04

Personnel: S.C.

B £ S (LS

‘No extensxve or black smoke from exhaus’c

PRE WARM-UP " IFOK, Inital
Fuerl Economy Pfe—Test Maintenanoe Form is oomple’cé . S.Q
‘ Cold tlre pressure (psi): Front 95 Mlddle N/A Rear 95 S.C.
Tlre wear: ' S.C.
Engme oil level ' SC _
Engine ooolant levsl ' . SC
Interior and extenor hghts on evaporator fanon SC o
Fuel econ omy mstrumentatlon mstalled and working properly ) | SC "
Fuel lme = no leaks or klnkS | SC :
‘Speed measurmg system installed on bus Speed mdlcator SC
mstalled in front of bus and accessible to TECH and Driver. L
Bus is loaded to SLW S.C.
o wamwwe - | toK
Bus dnven for é?’i'éé"s’{b?é HSu”F v'\;ér”m up e | S C( T
- 'sc.

POST WAF{M upP

If OK, Initial

| Warrn_ti_re prsssure_(p_si): Front 96 Middle N/A Rear 98

S.C.

Environmental conditions -
Average wind speed <12 mph and maxirmum gusts <15 rmph
~ Ambient temperature between 30°(-1°) and 90°F(32°C)
Track surface isdry '
Track is free of extraneous material and clear of
interfering traffic

Yo
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7

o

@31% FUL
FHEL .ECON@MY SUMMARY SREET

BUS MANUFACTYRER sGlaval- BUS NUMBER 0318
BUS MEBEL L OETEEd ‘ ) TEST DATE /‘/@4

Kx bv vy xa e

First zo utes pata r 1.4% Lb LASt 20 m%sn:uﬁes baek i 1.42 &b
Avergge Id’le Cohsufiption & 4.29 Lh/ar

RUN CONSISTENCY. % pifference Frﬂm overall average of wotal fue“l used
Rt L1 -4 Rup Z % 2.3 Run 3¢ =8 CRum & —;:9:_
swmia‘v'

Averag_e 1dle COnsump*twa N :

Kverage CBD Phase Gongumpgtien . -3

Average Arterial Phase -Cdr yEion

Average Comriiter Rhase ;

overall Average Fuel Consirprio ;o 5.22 MPE o

overall Average: Fuel Consumpeion @ 4L.65 MiTes/ Millien BFY
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7. NOISE

7.1 INTERIOR NOISE AND VIBRATION TESTS

7.1-l. TEST OBJECTIVE

The objective of these tests is to measure and record interior noise levels and
check for audible vibration under various operating conditions.

7.1-1l. TEST DESCRIPTION

During this series of tests, the interior noise levgl will be measured at several
locations with the bus operaling under the following three conditions:

1.~ With the bus stationary, a white noise generating system shall provide a uniform
sound pressure level equal to 80 dB(A) on the left; exterior side of the bus. The
engine and all accessories will be switched off and all openings including doors
and windows will be closed. This test will be performed at the ABTC.

o The bus accélerating at full throttle from a standing start to 35 mph on a level
pavement. All openings will be closed and all accessories will be operating during

-~

‘ ﬂ’the_. test. This test will be performed on the track at} the Test Track Facility. -

3. The bus will be opefat‘ed at various speeds from O to 55 mph with arid without
" the air conditioning and accessories on. Any audible vibration or rattles will be

noted. This test will be performed on the test segment between the Test Track

and the Bus Testing Genter.

b

——— i s . ——

All tests will be performed in an aréa free from extraneous sound-making sources
or reflecting surfaces. The ambient sourid level as well as the surrounding weather
conditions will be recorded in the test data.

7.1-lll. DISCUSSION

This test is performed in three parts. The first part exposes the exterior of the
vehicle to 80.0 dB(A) on the left side of the bus and the noise transmitted to the interior
is measured. The overall average of the six measurements was 47.3 dB(A); ranging
from 45.5 dB(A) at the driver's seat to 48.4 dB(A) at the front passenger seats. The
interior ambient noise level for this test was 85.4 dB(A). -

The second test measures interiof noise during acceleration from 0 to 35 mph.

- This noise leve] ranged from 68.5 dB(A) at the middle passenger seats to 72.3 dB(A) at

the front passenger seats. The overall average was 70.5 dB(A). The interior ambient
noise level for this test was 39.7 dB(A).
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The third part of the test is to listen for resonant vibrations, rattles, and other noise

sources while operating over the road. No vibrations or rattles were noted. _ C -

5
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INTERIOR NOISE TEST DATA FORM

W Test Condition 1: 80 dB(A) Statlonary White Noise
Bus Number: 0318 Date: 9-10-03
Personnel: T.S. & S.C.
Teﬁnperaiure (°F): 68 ‘Humidity (%): 78
Wind Speed (mph): Galm._ Wind Direction: Galm
Barometric Pfessu_re (in.Hg): 80.03 |
Initial Sound Level Meter Galibration: & chiecked by: S.C.. -
Interior Ambient ’ Exterior Ambient
Noise Level dB(A): 85.4 Noise Level dB(A): 45.1°
l\;/lio.rOphonelHeight During Testing (in): 45.0 -
o A Measur“é%élnif Location Meaghréq Sound Lével dB(A) - <
\\:—;} Dnvers Seat - 45.5
h Front Passenger Seats - 484 '
e dn l meh\a‘/&h Front Soeaker N B R
ln,_l_lne».wﬁhz Middle _Speaker 48.3
In Line with Rear Speaker " 47.9
F({earPavs.senger.Seats 476 n

Final Sound Level Mster Calibration: & checked by: 8.C.

{homen?

Comments: All readings taken in th'é‘ center aisle.
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INTERIOR NOISE TEST DATA FORM
Test Condition 2: 0 to 35 mph Acceleration T,es"t

Bus Number: 0318

Date: 4-22-04

Personnel G.M,, T.8. & S.C.

_Tempera’cure (° F): 79

.| Humidity (%): 25

Wlnd Speed (mph): 10 .

Barometric Pressure (in. Hg) 30. 09

|- Wind Direction: SW

Inmal Sound Level Meter Cahbratron P checked by S, C

lntenor Ambient
Noise Level dB(A): 39.7 -

Exterlor Ambrent
Norse Level dB(A): 45 5

Microphone Helght Dunng Tes’ﬂng (m) 48 0 ..,

Measurement Locahon

Measured Sound Level dB(A),Y

Dnvers Seat _‘ ‘ 2 72. O
Front Passenger Seats 72.3
"Mlddle Passenger Seats RERR B T 89, 6’ T

690

Rear Passenger Seats

- _’Fi:naIVSound Level Meter Calibration: ® cheeked b_y: S.C.

fprmments: All readings taken in the center aisle.
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D) | INTERIOR NOISE TEST DATA FORM
~ | »  Test Condition 3: Audible Vibration Test

Date: 4-22-04

=~ = I~Comment on any other vibration or hoise’sourcew

rm Sows

that is not described above:

85



s v

7.1 INTERIOR NOISE TEST

UP FOR 80

PW063009-17

'TERIOR NOISE TEST

96

e




PW063009-17

7.2 EXTERIOR NOISE TESTS

7.2-1. TEST OBJECTIVE

The obJecttve of this test is to reoord extenor noxse levels When a bus is operated
‘under- vanous condmons : \

7 2 ll TEST DESCRIPTION

In the exterior noise tests, the bus will be operated ata SLW in three dn‘ferent
conditions using a smooth, straight and level roadway

1. Acoeleratmg at full throttle from a constant speed at or below 35 mph and ]ust

- prior to transmission upshift.
2. Accelerating at full throttle from standstill.
3. Stationary, with thé engine at low xdle high idle, and wide open throttle.

In addition, the buses will be tested with and without the air conditioning and all
- accessories operating. The extenor noise levels will be recorded.

 The test site is at. the PSBRTF and the test procedures will be in accordance with
SAE Standards SAE J366b, Exterior Sound Level for Heavy Trucks and Buses. The test
site is an open space free of large reflecting surfaces. A noise meter-placed at a
specified location outside the bus will measure the noise level.

Dunng the test speotal attentlon should be pald to

PRV S . - ..

e e B 3 = P ey v b

1. The test site charactenstlcs regardmg parked vehicles, 51gnboards

~ buildings, or other sound-reflecting surfaces
2. Proper usage of all test equipment including set—up and calibration

3. The ambient sound level

7.2-11l. DISCUSSION

The Exterior Noise Test determines the noise level generated by the vehicle under

different driving conditions and at stationary low and high idle, with and without air
conditioning and accessories operating. The test site is a large, level, bltummous paved

area with no reflecting surfaces nearby.

With an exterior ambient noise level of 52.1 dB(A), the average test result obtained
while accelerating from a constant speed was 77.3 dB(A) on the right side and 75.1

dB(A) on the left side.

B!
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When accelerating from a etahde%ii'i with an exterior ambient noise level of 49.8
dB(A), the average of the results obtained were 74.0 dB(A) on the right side and 73.5
dB(A) on the left side.

With the vehicle-stationary and the engme acoessones and air conditioning on,
the measurements averaged 56.0 dB(A) at low idle and 70.3 dB(A) at wide open
throttle. With the accessories and air conditioning off, the readings averaged 2.3 dB(A)
lower at low idle and 1.4 dB(A) lower at wide open throttle. The exterior ambient noise
level measured during this test was 49.9 dB(A). " Note; the test bus was not equipped
with a high idle mode, therefore, data for that condition is not available.

Lo
W
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EXTERIOR NOISE TEST DATA FORM
Accelerating from Constant Speed -

Bus Number 031 8 ‘ Date: 4-22-04

Personnel G. M T S. & S C.

Temperature( F) 81 | o Hu:rnidityv(%):21

wind Speed (mph) 10 | Wind Direction: SW .

Barome’mc Pressure (ln Hg) 30 06

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient = |~
,temperature lS between 30°F and 90° F ® checked by S. C g

lnma] Sound Level Meter Calibration: ® checked by S C

‘Exterior, Ambrent Norse Level dB(A) 52. 1

“peps?

.. Acceleratingj toH Constant Speed Accelerating from Gonstant Speed
Curb (nght) Side . ___Street (Left) Side .
Run # ’ Measured Noise " Run'# . | Measured Norse Level
- Level dB(A) 1 dBA)
2 774 2 754
3 764 3 74T .-
4 .:, _75.8 . 4 _ _ ‘ 73.8.
5 - 774 5 741
A\)erage of two'iﬁiiéhest actual . : “Average of two highest actual
noise levels = 77.3 dB(A) . | noise levels =75.1 dB(A) = *~

Final Sound Level Meter Calibration Check: ® checked by: S.C. -~ C

Comments: None
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33 GRS PR e,

EXTERIOR NOISE TEST DATA'FORM

|

Accelerating from Standstill

PW063009-17

Bus -Number: 0318 Date: 4-22-04
l?ersonnel: G.M,, TS & S.C.
Temperature (°F): 81 Humidity (%): 21 B

Wind Speed (mph): 10

1 Wind Direction: SW

B‘arometric Pressure (in. Hg) 30.06

Venfy that microphone height is 4-feet, wind speed is less than 12 mph and amblent
termperature is between 30° F and 90°F: ® checked by:.S.C.

lnmal Sound Level Meter Callbra’uon = checked by: S.C.

Ex’tenor Ambient Noise Level dB(A) 49.8

Aécelerating from Stands‘ﬁll
- Curb. (Right) Side .,

.Accelerating from Standstill
Stree’t (Leﬁ) Sxde ,

Av‘erage of two highest actual noise
levels =.74.0 dB(A) |

Comments: None

Average of two hlghest actual nonse

| levels=735dB(A) |

Final Sound Level Meter Calibration Check: & Qhecke_d ‘by: S.C. e

$T

100

Run# Measured Nmse Run # Measured
‘ " - Level dB(A) “Noise Leve!
. ,, _ dB(A)
- A e I35 I RO 731 e
2 73.4 2 . 785
3 74.1 3 785
4 | 73.5 4 72.6.
5 73.9 5 72.9



N

i

PW063009-17

EXTERIOR NOISE TEST DATA FORM
Stationary

Bus Number: 0318 . _ Date: 4-22-04

Personnel: G.M., T.S. & S.C.

Humldlty (%) 21

| Wlnd Directxon SW

_,_between 30° F and 80° F B cheoked by S C.i:

Initial Sound Level Meter Cahb ‘ n & chetked by: 8 C

Extenor Amblent Noise Level dB(A):'49.9

_ Accessorles and Air Conditiohing ON

(Left) Side

- Sireet

| Lowldle . ' - 550 N ‘ 560 ‘ ‘ ’ 559 _
| High Idle_ | o NA. | NAL L | N/A
- Wide. Open Throtﬂe_ L 2,975 708 ot e e 89,8

Accessones and Alr Condmomng OFF

: _ .Curb (Right) Side - Street (Left) Side
Throttle Position Engine RPM dB(A) db(A)
| Measured | Measured
Low Idle 500 | 52.9 545
| High Idle CNA N/A N/A
Wide Open Throttle ~+ 3,000 69.5 . 683 |

Final Sound Level Meter Célibraﬁon Check: ® checked by: SC : .
—_—

Comments: None
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7.2 EXTERIOR NOISE TEST

' TEST BUS UNDERGOING
_EXTERNAL NOISE TE

-

102
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PW063009-17
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