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400 Seventh St., S.W.
U.S. Department Washington, D.C. 20590
of Transportation MA\R 1 9 1 9 9 6
Federal Highway

Administration

Refer to: HNG 14

J. M Essex, P.E

Vice President, Sales

Energy Absorption Systens, Inc.
One East Wacker Drive

Chicago, Illinois 60601

Dear M. Essex:

Your March 1 letter to M. Gerald L. Eller requested the Federa
H ghway Adm nistrations's (FHWA) acceptance of the Al pha 70K
Truck Mounted Attenuator (TMA) as a National Cooperative H ghway
Research Program (NCHRP) Report 350 test level 2 (TL-2)
attenuator. Included with your subm ssion were two test reports
entitled "Al pha 70K TMA Crash Test Report" and "Al pha 70K TMVA
Crash Test Report, Optional Tests" both dated January 1996 and
prepared by E-TECH Testing Services, Inc., of Rocklin,

California, and two videotapes showing the tests that were
conduct ed.

The Al pha 70K consists of three basic conponents: an alum num
cartridge with a separate nose assenbly, a backup assenbly, and a
backup support structure. Total weight of the systemis

approxi mately 550 kg and its dimensions are as shown on the
enclosed drawing. It is intended for use on trucks wth gross
vehicle weights between 5000 kg and 12000 kg. The supporting

truck used in the four conpliance tests was a dunp truck weighing
8858 kg.

The information provided indicates that the Al pha 70K has been
subjected to the appropriate crash tests. A summary of the four
tests (NCHRP Tests 2-50, 2-51, 2-52 and 2-53) are enclosed. In
all cases, the occupant inmpact velocities and ride down

accel erations were bel ow the nmaxi mum al | owabl e val ues of 12 m's
and 20 g's, respectively, and all other acceptance criteria were
met. Therefore, we consider the Al pha 70K to be acceptable for
use as a TL-2 TMA on the National H ghway System (NHS) when such
use is requested by a highway agency. This acceptance is based
on the Al pha 70K crash performance only and does not address the
issues of vibration, noisture, or corrosion resistance. Based on
the tests you conducted in these areas, each State will be able
to make its own determ nation on the durability of the Al pha 70K
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Since it is a proprietary item its use on Federal-aid highway
projects, except exenpt, non-NHS projects, is subject to the
conditions set forth in Title 23, Code of Federal Regul ations,
Section 635.411, a copy of which is enclosed.

A copy of this letter, wth enclosures, will be sent to FHMA
field offices for information. Any questions concerning FHM
acceptance of the Al pha 70K may be addressed to M. Richard
Powers of ny staff at (202) 366-1320.

Sincerely yours,

/ —
T e A R
e = AT ‘;:.——'\ A T —
. Se—

Seppo |I. Sillan, Acting Chief,
Federal -Aid and Design Division

3 Encl osures
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aTEM| STOCK NO D€ SCRP IO ” ﬁoa
(1 724431 -0000 [SOCKET.FCMALE, 7-PIN h 00
2 [2724901-0000 |SOCKET FLMALE, 4-PIN i 00
3 [352395A-0000 |BACKUPSSUPPORT PREASSY THA2190  fial
P2 13523950-0000 |BACKUP ASSY, W/VIRI NG THA2] 90 X
P73 [352393A-0000 |SUPPORT FRAME PREASSY,MECH LDCK i 8
P4 [352392B-0000 [HYDRAULIC PREASSY, 2190, 12V ©
4_[1523924-0000 [HYDRAULIC, MISC. PARTS, MECH LOKK 00
5 13523938-0000 JATTACHMENT ASSY, HECH LOCK i 00
6 13523290-0000 [UNDERRI DE_FRAMC ASSY, THA. 1° CONN | [ a0
7_|2724230-0000_|JACK ASSY.HD. BACKUP. TMA | Loo
8 2750701 -0000 [INSTALL INSTRUCTIDNS. THA7] 90 | oo
[9 [2735831 -1000 [ HSDS, TMA, ALPHA 100
1A ]3524800-0000 [CARTRIDGE ASSY, ALPHA JOK THA I 00
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NOIES:

1 11 IS RECOMMENOED THAT THE ALPHA TMA BE MOUNIED 10 TRUCKS RATED BE IWEEN 10,000 185 I‘S«A‘Jl AND 25,000 BS &Uwq‘
2. TO ACHIEVE 2 1/2° MINIMUM CLEARANCE DIMENSION SOME TRUCKS MAY REQUIRE THAT LDED
3. LOCATE FEMALE CONNECTORS IN A CONVENIENT tOCATION ON TRUCK SO THAT LIFTING OR LOWERINC TMA WILL NOT DAMAGE ELECTRICAL CABLE
4 JACK SHOWN IN VERUICAL POSITION FOR HLUSIRATIVE PURPOSES. JACK SHOULD BE ROTATED TO HORIZONTAL POSITION WHENEVER TMA 1S ATTACHED 10 TRUCK

EXTENSION B

GYW (ACIUAL WEIGHT SHORLD RANGE FROM 10,000 LBS. 10 15,000 {BS [6810hg)) FOR OPRMUM IMPACT PLRFORMANCE
Q THE EXISTING TRUCK FRAME.

MODEL TMA7190

Revisions batdre.] 8y Jcralape]0ESIGN SPEED WP H. ENERGY ABSOR s
kil A . BEFERENCES A PTION SYSTEMS, INC.
CREATED TROM 75-02-53 x| 7 17 |AVERAGE G's ENGINEERING AND RESEARCH DEPARIMENT

£ST. FORCE ON BACKUP )
STRUCTURE KIPS Project No Soles Order No.

- Te Serial No Colos
Designed
Drown NTeols |01/22/
Checked  OTonstote [01/31/%) UNDERRIDE FRAME ASSY -—-—— -ne- 35-23-29 TMA ALPHA 70K,90 TiLT,
Approved§ TN Mompeon 102/01/%] BACKUP JACK ASSY -—-———— 35-22-36

f SUPPORT FRAME ASSY -——m-———35-23-93 MECH LOCK
HYDRAULIC ASSY imoem e —- - — 35-23-92
wa (1:8) l-- s o I
i8°=1” | C 75-02-53A P OF sl
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FORWARD MOTION STOPPED 2.0m

FINAL POSITION OF VEHICLE
8,858 kg SUPPORT VEHICLE TEST INERTIAL MASS

RIGID CONCRETE WALL

General Information

TSt NO et 183-005

Date Dec. 19, 1995
Test Article

TYPE e ALPHA 70K TMA

Installation Length, m (ft) ....cccooniiniiniiiiiiinne NA

Size and/or dimension and material

of key elements .........cccceeviiiiis v N/A
Soil Type and Condition ............cccceveieeiiiiieccce e N/A

Test Vehicle
Production Model

TYPE o
DeSIgNation .......cccceeiieiiiiieeiie et 820C
MOAEI i Ford Festiva
Mass. kg (Ib)

CUTD e 818 (1800)
Test Inertial .... ... 845(1863)
DUMMY(@) oo 75 (165)
GrOSS SEALIC .vvveiieie ettt reee e e 920 (2028)

Impact conditions
Speed, km/h (MPh) oo 71.2 (44.2)
ANngle (deg) ..ovvviiiiiriii e 0
Impact Severlty, kJ (ft-Kips) ..cccccovvviieiininnnne 165.3 (121.9)

Exit conditions
Speed, km/h (Mph)...cccooiiiiiiii NA
ANQIC, dEJ......eoecviiieiiieece e NA

Occupant Risk Values

Impact Veloclty, m/s (fps)
1154 (37.86)

X-AIireCtion . ...ccoooiiiiiiiinieee e
y-direction 03 (1.02)
Rldedown Acceleration, g's
x-dlrection -13.66
y-direction . -2.67
Acceleration Severity INAeX .......ccoceveiiiiiieininnns 1.09
Test Article Deflection, m (ft)
DYyNamic ......cocoviiiiciiiciecce e N/A
Permanent .......cccccooiiiiiiiiniee e N/A
Vehicle Damage
Exterior
V D St FD-4
CDC it 12FDEW3
Interior
OCDI ittt A 'S0000000
Post-Impact Vehicular Behavior
Maximum Roll Angledeg.......ccceevevunrnnnn. 2.49
Maximum Pitch Angle deg ......cccceeevrnne. 1.76
MaxImum Yaw Angledeg......cceevnennn. -13.36

NCHRP 350 TEST NO. 2-50 - ALPHA 70K TMA Test 183-005

(F3°01) 7 TWISOTONT
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8,858 kg SUPPORT VEHICLE TEST INERTIAL MASS

ROLLAHEAD 2.4m

General Information

1= S [ TP 183-007
DAt i Jan. 5, 1996
Test Article
TYPE e ALPHA 70K TMA
Installation Length, m (ft) .o NA
Size and/or dimension and material
of key elements.......ccocveiiiiiiiiic e N/A
Soil Type and Condition ...........cccceeveeeeeieciiecieecrec e, NA
Test Vehicle
TYPE e Production Model
DESIGNAtioN ..c.oovvviiiiieiicie e 2000P
MOAE! ettt Ford F-250
Mass. kg (Ib)
CUMD e 2100 (4620)
Test INErtial cooeevoieceiieei s 2037 (4481)
Dummy(s) ................................................................. NA
GrOSS SEALIC cvvvvveeeeeeeeee e s e 2037 (448 1)
Impact conditions
Speed km/h (mph) -.... .. 68.3 (42.4)
ANgle (deG) - 0

Impact Severity, kJ (ft-Kips) ....ccoocovviiiiiiinnn. 366.1 (270.0)

Exit conditions
Speed. km/h (Mph).....ccccooiiiiiiiiiiieceee, NA
ANGle, deQg.. oo NA
Occupant Risk Values
Impact Velocity, m/s (fps)

X-dir€Ction .....cccoocviiiiiiiiici 9.00 (29.53)

Y-dir€Ction ....ccccoiviiiiiiii 0.08 (0.26)

Ridedown Acceleration, g's

X-AIirection .....ccoocoviviiiiiiiiii e -18.07

Y-direCtion ..o -1.91
Acceleration Severity INdeX .......cccceeevvevieverienenns 1.28
Test Article Deflection, m (ft)

DYynamic .....cccooviiiiiiiiicine N/A

Permanent .......ccccceovniiieninieien e NIA
Vehicle Damage

Exterior

VDS s FD-4

Interior

OCDI ittt ASO000000
Post-Impact Vehicular Behavior

Maximum Roll Angle, deg 0.90

Maximum Pitch Angle, deg .22

Maximum Yaw Angle, deg ........ccccoovnnne. 15.31

NCHRP 350 TEST NO. 2-51 - ALPHA 70K TMA Test 183-007

(+107) 7 T™HIICOTIINT



8.,858kg SUPPORT VEHICLE
TESTINERTIAL MASS—\
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General Information Occupant Risk Values

TESE NOucviiciiecicic s 183-008 Impact Velocity, m/s (fps)

Date oo Jan. 11, 1996 X-0Irection .....ccccovvvviiiinieieiee 9.48 (31.10)
Text Article Y-AIT€Ction ..o 1.03 (3.38)

TYPE e s ALPHA 70K TMA Ridedown Acceleration, g's

Installation Length, m (ft) x-directlon

Size and/or dimension and material y-direction

Of key ElEMENLS .o N/A Support Vehicle, x-directlon ............c.cc.c..... 2.60
Soil Typeand Condition ........cccoovvvieviiiiinieicee NA Acceleration Severity INdeX .......ccoceeiiiiiiiiiininns 0.90
Test Vehicle Test Article Deflection, m (ft)

Type e wessseesess Production  Model Dynamic ....

Designation ........cccoeviiiiiiiiiii 2000P Permanent

Model Chevrolet C-20 Vehicle Damage

Mass. kg (Ib) Exterior

CUMD Lt 2036 (4480) VDS ottt FD-4

Test Inertial ..o 1967 (4337) CDC i 12FDEW3

DUMMY(S) evtireeitieniiiiiie ettt NA Interior

Gross Static 1967 (4337) OCDI it ASO000000
Impact conditions Post-Impact Vehicular Behavior

Speed, km/h (MPh) 71.8 (44.6) Maximum Roll Angle, deg .....cccccceoevevnnnnne. -2.06

ANGIE (EQ) +vvvevereriririreieieiii 0 Maximum Pitch Angle.deg .......ccccccenrne -3.92

Impact Severity, kJ (ft-Kips) ....cccocoviiiiennnne 391.0 (288.6) Maximum Yaw Angle, deg .....ccoreennnnne -53.03

NCHPR 350 TEST NO. 2-52 - ALPHA 70K TMA Test 183-008

(r30¢) T FYIASOTIONG



8,858kg SUPPORT VEHICLE
TESTINERTIALMASS ~\
H T
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FORWARDMOTION 2.4m
65° STOPPED 3.3m
General Information Occupant Risk Values
Test No 183-009 Impact Velocity, m/s (fps)
Date Jan. 25, 1996 X=Air€CtION .ooviieiiiiiiiieceeee e 9.31 (30.54)
Test Article Y-direction ... 0.81 (2.66)
TYPE  ceererrereees i ALPHA 70K TMA Ridedown Acceleration, ¢'s
Installation Length, m (ft) ..o NA X=AIr€CLION ..viiiiiiiiiciceec e
Size and/or dimension and material Y-Air€CLION seecersamersnnssessnasisenssesssnsernees
or Key ements ... N/A Support Vehicle, x-direction .
Soil Type and Condition .........cccovvevieiiiiiiiicicieccc, NA Acceleration Severity Index ...
Test Vehicle Test Article Deflection, m (ft)
Type Production Model DYNAMIC v N/A
DeSIgNation ..o 2000P PErMANENT ..o N/A
MOAEl .o Chevrolet C-20 Vehicle Damage
Mass. kg (Ib) Exterior
CUID e, 2118 (4660) VDS oo FD-4
Test INertial .o.occceceeeeeeeeeeeeeeee s 2021 (4456) CDC o 12FDEW3
DUMMY(F) oo NA Interior
Gross Stalk ..o 2021 (4456) OCDI i AS0000000
Impact conditions Post-Impact Vehicular Behavior
Speed, km/h (Mph) .o, 69.4 (43.1) Maximum Roll Angle, deg ........cccoerereinnn.. 6.61
ANgle (dEQ) vt 10 Maximum Pitch Angle, deg ....cccvererenenn. -3.39
Impact Severity, kJ (ft-Kips) ...cccoovevininiinnns 375.6 (277.2) Maximum Yaw Angle, deg .......cccceeverinunnn. -55.49

NCHPR 350 TEST NO. 2-53 - ALPHA 70K TMA Test 183-009

(r3o¥) 7 TYISOTIONI



§635.411

these materials must occur in the
United States.

(2) The State has standard contract
provisions that require the use of do-
mestlc materials and products, includ-
ing steel materials, to the same or

reater extent as the provisions set
orth in this section.

(3) The State elects to include alter-
nate bid provisions for foreign and do-
mestic steel materials which comply
with the following requirements. An
procedure for obtaining alternate bids
based -onr  furnishing forelgn steel ma
ferials which is acceptable to the Divi-
sion Administrator may he used. The
contract provisions must g) require all
bidders to submit a bid based on fur-
nishing domestic steel materials, and
(I) clearly state that the contract will
he awarded to the bidder who submits
the lowest total bid based on furnish-
ing domestic steel materials unless
such total bid exceeds the lowest total

bid based on furnishing foreign steel
materials by more than 25 Percent.

(4) When steel materials are used in
a project, the requirements of the sec-
tion do not prevent a minimal use of
foreign steel materials, if the cost of
such materials used does not exceed

one-tenth of one percent (0.1 percent) this section will be gran

of the total contract cost or $2,500,
whichever is greater. For purposes of
this paragraph, the cost is that shown
to be the value of the steel products as
they are delivered to the project.

(c?](l) A State may reguest a waiver
of the provisions of this section if;

(i) The application of those provi-
sions would be inconsistent with the
pubic interest; or

(ii) Steel materials/products are not
produced in the United States in suffi-
cient and reasonably available quanti-
ties which are of a satisfactory quality.

Q A request for waiver, accompa-
nied by supporting information, must
he submitted in writing to the Region-
al Federal Highway Administrator
(RFHWA) through the FHWA Divi-

sion Administrator. A request must be

submitted sufficiently in advance of

the need for the waiver in order to
allow time for proper review and

action on the request. The RFHWA
will have approval authority on the re-
guest.

23 CFR Ch. | (4-1-92 Edition)

(3) Requests for waivers may he
made for specific projects. or for cer-
tain materials or products in specific
geographic areas. or for combinations
of both, depending on the circum-
stances.

(4) The denial of the request by the
RFHWA may he appealed by the
State to the Federal Highway Admin-
istrator ( Administrator ), whose action
on the request shall be considered ad-
ministratively final.

(5) A request for a waiver which in-
volves nationwide public interest or
availability issues or more than one
FHWA region may be submitted by
the RFHWA to the Administrator for
action.

(6) A request for waiver and an
appeal from a denial of a request must
include facts and justification to sup
Eort the granting of the waiver. The

HWA response to a request or a?peal
will be in writing and made available
to the public upon request. Any re-
quest for a nationwide waiver and
FHWA's action on such a request may
he published in the FEDERAL REGISTER
for public comment.

7) In determining whether the waiv-
ers described in paragraph (c)él) of
i ted, the
FHWA will consider all appropriate
factors including. but not limited to,
cost, administrative burden, and delay
that would be imposed if the provision
were not waived.

(d) Standard State and Federal-aid
contract procedures may be used to
assure compliance with the require-
ments of this section.

23 U.S.C. 315, sec. 10 of Pub, L. 98-229, 98
at. 55, sec. 165 of Pub, L. 97-424. 96 Stat.

2136 and 49 CFR 1.48(b))

[48 FR 53104, Nov. 25, 1983, as amended at

49 FRr 18821, May 3, 1984]

§ 635411 Material or product selection.

(a) Federal funds shall not partici-
pate, directly or indirectly, in payment
for any premium or royalty on any
patented or proprietary material, spec-
ification, or process specifically set
forth in the plans and specifications
for a project, unless:

(1) Such patented or progrietary
item is purchased or obtained through

Federal Highway Administration, DOT

competitive bidding with equally suita-
ble unpatented items; or

(2) The State highway agency certi-
fies either that such patented or pro-
prietary item is essentid for synchro-
nization with existing highway facili-
ties, or that no equally suitable alter-
nate exists; or
~(8) Such patented or proprietary
item is used for research or for a dis
tinctive type of construction on rela-
tively short sections of road for experi-
mental purposes.

(b) When there is available for pur-
chase more than one nonpatented,
nonproprietary material, semifinished
or finished article or product that will
fulfill the requirements for an item of
work of a project and these available
materials or products ared'udged to be
of satisfactory quality and equally ac-
ceptable on the basis of engineering
analysis and the anticipated prices for
the related item(s) of work are esti-
mated to be approximately the same,
the PS&E for the project shall either
contain or include by reference the
specifications for each such material
or product that is considered accepta-
ble for incorporation in the work. If
the State highway agency wishes to
substitute some other acceptable ma-
terial or product for the material or
Broduct designated by the successful

idder or bid as the lowest alternate,
and such substitution results in an in-
crease in costs, there will not be Feder-
al-aid participation in any increase in
costs.

(c) A State highway agency may re-
quire a specific material or product
when there are other acceptable mate-
ridls and  products, when such specific
choiceis approved by the Division Ad-
ministrator as being in the public in-
terest. When the Division Administra-
tor's approva is not obtained, the item
will be nonparticipating unless bidding
procedures are used that establish the
unit price of each acceptable alterna-
tive. In this case Federal-aid participa-
tion will be based on the lowest price
so established.

(d) Appendix A sets forth the
FHWA requirements regarding (1) the
specification of alternative types of
culvert Pipes, and (2) the number and
types of such alternatives which must

§ 635.417

he set forth in the specifications for
various types 01 drainage installations.

(e) Reference in specifications and
on plans to single trade name materi
als will not be approved on Federal-aid
contracts.

§ 635413 Guaranty and warranty clauses.

() Except as provided in paragraph
(b) of this section, clauses that reqﬂ?re
the contractor to guarantee or war-
rant materials and workmanship or to
otherwise maintain the work for a
specified period after its satisfactory
completion by the contractor and its
final acceptance by the State, will not
be approved for use in Federal-aid con-
tracts. Work performed and materials
replaced under such guaranty or war-
ranty clauses after final acceptance of
work are not eligible for Federal par-
ticipation.

(b) Contracts which involve furnish-
ing and/or installing electrical or me-
chanical equipment should generally
include contract clauses that require:

(1) Manufacturer’s warranties or
guarantees on all electrical and me-
chanical equipment consistent with
those provided as customary trade
practice, or

(2) Contractors' warranties or guar-
antees providing for satisfactory in-
service operation of the mechanical
and electrical equipment and related
components for a period not to exceed
6 months following project accept-
ance.

§ 635417 Convict produced materials.

(@) Materials produced by convict
labor may only be incorporated in a
Federal-aid  highway  construction
project if such materidls have been:

(1) Produced by convicts who are on
parole, supervised release, or proba-
tion from a prison or

(2) Produced in a qualified prison fa-
cility and the cumulative annual pro-
duction amount of such materials for
use in Federal-aid highway construc-
tion does not exceed the amount or
such materials produced in such facili-
ty for use in Federal-aid highway con-
struction during the 12-month period
ending July 1, 1987.

(b) Qualified prison facility means
any prison facility in which convlcts,



