e 1200 New Jersey Avenue, SE.

Washington, DC 20590
LLS. Deparitment
i hor! March 19, 2009

Federal Highway
Administrafion

In Reply Refer To: HSSD/B-141D

Mr. Brian Smith

Trinity Highway Products, LLC
P.O. Box 568887

Dallas, TX 75356-8887

Dear Mr. Smith:

This letter is in response to your request for the Federal Highway Administration (FHWA)
acceptance of modifications to your CASS cable barrier roadside safety system for use on the
National Highway System (NHS).

Name of system: Trinity’s CASS 3-Cable Barrier

Variations: Test Level 4 on 1:6 slopes or flatter, 3 Cables
Test Level 3 on 1:4 slopes, 4 Cables
Test Level 4 on 1:6 slopes or flatter, 4 Cables

Type of system: Three or four cable barrier system

Test Levels: NCHRP Report 350 TL-3 and TL-4

Testing conducted by: Texas Transportation Institute

Date of requests: October 20 and December 11, 2008

You requested that we find these systems acceptable for use on the NHS under the provisions of
National Cooperative Highway Research Program (NCHRP) Report 350 “Recommended
Procedures for the Safety Performance Evaluation of Highway Features.”

Requirements

Roadside safety systems should meet the guidelines contained in the NCHRP Report 350. The
FHWA Memorandum “ldentifying Acceptable Highway Safety Features” of July 25, 1997,
provides further guidance on crash testing requirements of longitudinal barriers.

Description
The FHWA has accepted the CASS 3-cable system to test level 3 (TL-3) criteria in the following
FHWA Acceptance Letters:

B-119 (3m/ 8 ft post spacing), dated May 13, 2003
B-119A (5m/ 16.5 ft post spacing), dated May 13, 2003
B-119B (2m/ 6.5 ft post spacing), dated August 28, 2003

AMERICAN
ECONOMY




The FHWA acceptance letter B-141C Revised (dated November 14, 2008) found the Trinity
CASS 3-cable barrier system acceptable for use on a 1:4 slope per NCHRP Report 350 TL-3
conditions. The 19 mm (3/4-inch) diameter standard cables were set at heights of 445 mm,

745 mm, and 1060 mm (17.5, 29.3, and 41.7 inches) above the ground surface, measured to the
center of each cable. Tension of the cables was set at 24.9 kN (5600 pounds force) for the tests.

Your first request is for this TL-3 barrier to be used as a TL-4 barrier on slopes of 1:6 or flatter.
This system differs from the previously accepted TL-4 system (see FHWA Acceptance Letter
B-157 dated April 23, 2007) only in the heights of the cables and how the bottom cable is
attached to the post. As the proposed spread of the three cables is wider than the previously
accepted system we concur that these changes should have no adverse affect on the
crashworthiness of the barrier system.

Your second request is to add a fourth cable (between the top and middle cables) to the TL-3
barrier accepted in B-141C. Because the addition of the fourth cable at a height of 949 mm
(37.375”) above the ground surface, measured to the center of the cable is not considered to be
detrimental to the performance of the crash tested system, and is indeed likely to increase the
capacity and improve the performance, the CASS system described in Letter B-141C with the
added cable is acceptable. It is understood that the added cable will have its own anchorage just
like the other cables.

Your third request is to add a fourth cable (between the top and middle cables) to the TL-4
barrier on 1:6 or flatter slopes discussed above. Because the addition of the fourth cable at a
height of 949 mm (37.375”) above the ground surface, measured to the center of the cable is not
considered to be detrimental to the performance of the crash tested system, and is indeed likely
to increase the capacity and improve the performance, this CASS system with the added cable is
acceptable. It is understood that the added cable will have its own anchorage just like the other
cables.

Finally you requested that these CASS Systems be acceptable with post spacings from 2.0 m
(6.5 feet) to 5.0 m (16.5 feet) and with the same range of post embedment types (direct driven,
set in driven tube, set in tube sleeve in concrete foundation). These variations have been shown
to be crashworthy in earlier testing and will be acceptable for these systems. The end terminal
acceptance for these systems was included in acceptance letter B-157, dated

April 23, 2007.

CASS System Variations

Date FHWA CASS System Description Cable Heights Drawing
Letter inches
November 17, 2005 B-141 3-Cable | TL-4 on 1V:6H 20.9", 30.5", 38.1 | SS-740
Slopes
April 23, 2007 B-157 4-Cable | TL-4 0on 1V:6H 20.9", 26.2", SS-740-740-4
Slopes 30.5", 38.1"
November 14, 2008 B-141C 3-Cable | TL-30on 1V:4H 17.5", 29.5", SS-730-4:1-3C
(Revised) Slopes 41.7"
This letter B-141D 3-Cable | TL-4 0on 1V:6H 17.5", 29.5", SS-730-4:1-3C
Slopes 41.7"
This letter B-141D 4-Cable | TL3on1V:4H 17.5", 29.5", SS-730-4:1-4C
Slopes 374" 41.7"
TL4 on 1V:6H
Slopes




Findings

The 3- and 4-cable barrier systems described above are acceptable for use on the designated or
flatter slopes under NCHRP Report 350 TL-3 or 4 conditions as noted. The systems are detailed
in the enclosed drawings and are acceptable for use on the NHS when such use is acceptable to a
highway agency.

Please note the following standard provisions that apply to FHWA letters of acceptance:

e This acceptance is limited to the crashworthiness characteristics of the systems and does not
cover their structural features, nor conformity with the Manual on Uniform Traffic Control
Devices.

e Any changes that may adversely influence the crashworthiness of the system will require a
new acceptance letter.

e Should the FHWA discover that the qualification testing was flawed, that in-service
performance reveals unacceptable safety problems, or that the system being marketed is
significantly different from the version that was crash tested, we reserve the right to modify
or revoke our acceptance.

e You will be expected to supply potential users with sufficient information on design and
installation requirements to ensure proper performance.

e You will be expected to certify to potential users that the hardware furnished has essentially
the same chemistry, mechanical properties, and geometry as that submitted for acceptance,
and that it will meet the crashworthiness requirements of the FHWA and the NCHRP
Report 350.

e To prevent misunderstanding by others, this letter of acceptance is designated as number
B-141D and shall not be reproduced except in full. This letter and the test documentation
upon which it is based are public information. All such letters and documentation may be
reviewed at our office upon request.

e The CASS barriers are patented products and considered proprietary. If proprietary systems
are specified by a highway agency for use on Federal-aid projects, except exempt, non-NHS
projects, (a) they must be supplied through competitive bidding with equally suitable
unpatented items; (b) the highway agency must certify that they are essential for
synchronization with the existing highway facilities or that no equally suitable alternative
exists; or (c) they must be used for research or for a distinctive type of construction on
relatively short sections of road for experimental purposes. Our regulations concerning
proprietary products are contained in Title 23, Code of Federal Regulations, Section 635.411.

e This acceptance letter shall not be construed as authorization or consent by the FHWA to use,
manufacture, or sell any patented system for which the applicant is not the patent holder.
The acceptance letter is limited to the crashworthiness characteristics of the candidate
system, and the FHWA is neither prepared nor required to become involved in issues
concerning patent law. Patent issues, if any, are to be resolved by the applicant.

Sincerely yours,

David A. Nicol, P.E.
Director, Office of Safety Design
Office of Safety

Enclosures
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[ ) 4

] 1 k-]

=
(-4 7787 TOP GF POST

mw_ .

PREFEARED MG TALLATION. LOCATE
POST £2 AWAY FRCM NEAREST TRAFFIC,
BYSTEM HAS BEEK SUCCESFULLY
TESTED WITH OPPOSITE (XS TALLATION.

it

TH OF NEED CASS CABLE TERMINALCCT,
nzm.nﬁnum PROTECTION SEE NOTE 2}

DEPAATURE INSTALLATION, LENGTH OF KEED' 51'0° (AT POST £9)
APPAQACH INSTALLATICH, LENGTM OF NEED: 26'0° {12° PAST POST 84)

CIAECTICH OF

S74°%) - NCKAP 330 TLI APPROVED CASS CABLE TERMINAL (CCT - PAYRENT EACH)

NEAREST TRAFFIC —lI

s

CASS-TL4 PLAN VIEW

d
m:m P Fiyr

e g g

PAY (TEM CASS-TLA EYSTEM (PAYMENT « LINEAR FEET)

(#) POST SPACES AT 63" = 250

(3) POST SPACES AT §'-8° = 326~

yo A

MAXIMUM 000 FEET BETWEEN CABLE SPLICES (750 FEET FOR INSTALLATIONS USNG STANDARD CABLE)

a1e”

ON SHEET 5)

2

@10 WIN. CONCRETE FOOTING
CAST N PLACE OR PRE-CAST

9-

/ (BY OTHERD)

CIRECTION OF
NEARERT TRAFFIC

3.2 178

{L
il
NS

SECTION N-N

are

CAS5-TL4 POST - DANVEL
(SEE POST CPTION 4)

§-0° - 326 (TYPICAL UN)

CASS-TLA POST « CREVE
(SEE POST GPTION 4)

TUANSUCKLES RAY BE
BETWEEN

UNE POSTS.

OGN SHEET &)

(SEEPOSTOPTION 1OR 7

4418

ALLOWABLE CABLE
HEIGHT DEVIATION
{e1"e1y

878"

ez

19 V16" STRAP

y41a "] TOP OF POST

(2) CCT-TL4LINE POST w

(SEE POSTOPTION 1OR 2

RCUND
LINE

N[ ]

e
z

3

SEE FOOTING CHART
T

28" M:N CONCRETE FOOTING

VIEW E.|
{CASS-TLA POST - [N CONCRETE)
{POST OPTION K3)

Y418

e

VIEW E-F

(CASS.TLA POST- DRIVEN

POST OPTICN #4)

MIKBIUM {1) TURKIUCKLE
PER CABLE REQUIAED FOR
DISTALLATIGNS Of 600 FT
OR LESS.

ASS-TL4 ELEVATION VIEW

(TYPICAL LAY-OUT)

SECTION P-P

1

(¥4 7:8%) TOP CF POST

55.TL4 POST »
(SEE POST OPTION B

IM CONCRETE

i1
T

ROUKD

\ﬂ.a

N

1-3° POST

VARIES PER CONCRETE ELEVATION

o
e

0.4

a

5]
|

VIEW G-G
(CASS-TL4 POST- BASE-PLATED
POST OPTION #5)

—

28 34" ORIVEN SLEEVE

VIEW H-H

(CASS-TL4 POST- DRIVEN SLEEVE
POST OPTION #6A)

CASS TL4 POST (BASE-PLATE:
(FOR USE ON CONGRETE)
(SEE POST OPTION 5)
CASD-TL4 PGST - CRIVEN SLEEVE
WITH KOTCH (SEE POST OPTIONS 6A)

(CASS-TL4 POST- ORIVEN SLEEVE - SOIL PLATE

CA33.TL4 POST » DRIVE
SBLEEVE - 5C1 PLATE

(SEE POST OPTICN £8)

LIKE POST NEAR A SPLICE MAY REQUIREA =
GPECIAL SPLICE POST. (BEE MANUFACTURED
PRCOUCT MANUAL FOR DETAILS)

(¥4 778} TOP OF POST

[

13" POST

3
28 V4* CRIVEN SLEEVE

VIEW J-J

POST OPTION #58)

ROUND
INE

Profcassmas “ vzooco.—u ue

NQIES

1. CASS-TLA HAS BEEN SUCCESSFULLY TESTED TO NATIONAL COCPERATIVE
HIGHWAY RESEARCH PROGRAM REPQRY 350 TEGT LEVEL 4 (KCHAP 350 1L AKD
ACCERTED BY FHWA FOR VARIOUS POST SPACINGS. CASS CABLE TERMINAL
ECT) HAS BEEN SUCCESSFULLY TESTED AND APPROVED TO NCHRP TLY.

2. AN NCHRP 350 TLI APPACVED TERMINAL (CCT) OR CASS-TL4 TRANSITION

BE USED ON AKD CEPARTURE TERMINATIONS
g.mz CA33-TLA IS INSTALLED ON qu NATIONAL KIGHWAY SYSTEM (NHS), IF
THE TEAMINATION POINT IS LOCATED OUTSIDE THE CLEAR ZONE ANDIOR
PROTECTED BY OTHER MEANS (CRASKWORTHY DARAIER. TEAMMNALS, ETC). A
NOH-KCKRP 359 TLI AMCHCN {CCA) MAY SE USED OM APPROACH AND
DEFARTURE SERMINATIONS.

3. CASS.TLA SHALL BE INSTALLED ON SMOULDERS OR UEDIANS WITH SLOPES OF
6:1 GR FLATTER WITROUT OBSTRUCTIONS, DEPRESSIONRS, ETC. THAT MAY
SIGNIFICANTLY AFFECT THE STABIITY OF AW ERRANT VERICLE GRADING OF
SITE AMD/CR APPROPRIATE FILL MATERIALS MAY BE REGUIRED, THE
CESIGNERINSTALLEA SHALL “FLATTEN" OR “ROUND" VARIOUS TGPOGRAPHICAL
INCONSISTENCIES THAT COULD IMTEAFERE VTN THE ABILITY OF THE
INSTALLEA TO CONSISTENTLY MAINTAIM THE DESIGM HEIGHT (N RELATION TOH
TIE TEARAIN] OF THE CABLES, PLEASE CONSULT TE CAS3 MANUALS) FOR
INSTALLATIONS [N *DITCH BECTIONS”.

4, CABS-TLA POST SPACING MAY BE MCOSFIED YO AVDID OBGTACLES THAT
CONFLICT WITH THE (NSTALLATICN OF CASS-TLA LINE POSTS. NO POST SPACE
CAM EXCEED THE MAXIMUM POST SPACE LAUT OF 32'-6°. CA MAXMUM POAT
SPACING ALLOWED BY PROJECT EXGINEER - WHICKEVER 13 LESS. REDUCING CR
INCREASING POST SPACING AFFECTS DEFLECTION. CASI-TL4 MAY BE
LATERALLY TRANGFERRED AT A RATE NOT TO EXCEED 20 1.

5, POST FOUXDATIONS MAY BE DRILLED TMRCUGH EXISTING PAVEMENT, TRRITY
WAY ALLOW THE USE CF ALTERNATE LINE POST FOOTINGS {F SYSTEM B3
(NSTALLED WITH AN MOWSTRIP PLEASE CONTACT
TRINITY. FOR ALSTHETIC PUAPOSES TAINITY RECCMMENDS ALL SLEEVES,
BANEN POSTS, AND LOWER CABLE RELEASE POSTS TO BE INSTALLED
REASCNABLY PLUMB (APPROXIMATELY 14" PER FOOT).

@, ALL CONCRETE EMALL HAVE A MINIVUW COMPRESSIVE STRENGTH OF 3,000
P.5). PRIOR TO TENSIONDNG THE BYSTEM. TRIKITY RECOMMENDS THE

TOBE L]
AGENCY SPECIFICATICN.

WATH THE LATEST APPLICADLE

7, CAS3-TL4 SHALR BE IXSTALLED IW WELL-DRAINED. COMPACTEOD. NCKRP
REPCRT 350 STANDARD CQILS. IF SON DCESKT MEET THIS CLASSFICATION, IF
BOLID ROCKCONCRETE 13 EXCCUNTERED BELOWGRADE CR i 502 13
SUSCEPTABLE TO SEVERE FREEZE/THAW CYCLES. PLEASE CONTACT TRINITY
ADOUT ALTERMATE FOOTING DESIGN(S). TRINITY SUGGESTS THE :um CF MOW
GIRIPS” FOR EROSKIN AND EASE OF

INSTALLATION,

8. PLEASE SEE SPECIFYING AGENCY (OR MUTCD) FOR PRCPER "BARR(ER®
CELIKEATION.

0. PLEASE CONTAGT TRINITY OR COMSULT THE BECIGN. INSTALLATION, OR
AEPAR FCR

TRINITY HIGHWAY PRODUCTS, LLC. EMARL:
2525 STEMMONS FREEWAY PRODUCT INFO@TRIN.NET
DALLAS, TX 75207 PHONE (800)644-7976

2] _DEPTH 3 WWbTe 1 IP

CHART OCES ROT APPLY TO EEFEE

* MOW STRIP Of PAVEMENT

HMA » HOY WX ASPHALT (NQT AECYCLED ASPHALT PAVERENT)
RC = REXXFORCED COMCRETE (3.000 P.5.L MINBIUM)

S

CASS-TL4
4-CABLE GUARDRAIL
SAFETY SYSTEM

[l TRINITY HIGFHWAY

m w.ﬂbo.h

3 T 3

n—w

4

3



. r 1 (]

PANTE LIST < CAZS.TLA POSY DRIVEN - GPTION 84

PARTS LIS - CAAS.TLA POTT . IN DRIVEN SLEEVE » POST OPTION 0dA

GARTS LISV - CAGS-TLA POST - DI CONCRETE - POST GPTION 83 s Y
[oTv [pant IME Lba/ Each 153 7 [T, v BLEN
$7008[CAST 8 TL3 CABLE SPACER 1 et A &
57015CASS- T4 CARLE BPACER 24 ——
STOTTICASS-TL. POST STRAR ¥3) L} o
Sror P COVER - CASS T POSY " ] s CERZTI
37140| TL POST CAP 17 L] i
ST4TRISLETVE CAP . CARG-TL POST v 47 o
[ | e RETE RENFORTING KIG oer
[+ | 353350[37 rOS 1 BLEEVE - v CONCRETE Vaas
N T TU POST - SHCAT 34T
4
2
]
L]
_— 4]
]
(1]
(]
]
-
-
=m
[
- ©
N
==
M.
{POST CPTION 85 . BASE-PLATED) .24 B
ANCYCR OPTIONS. 1 W_
MM EWMBEOMENT [N 3000 P3L COXCRETE o 6°. [
MIN_PULLAUT STREMGTH © 10,000 B, walL
1 93 ADHLENE AKCHORING SYSTEM. FOR THE BTANDARD FIELD SPUCE SECTIONS ASOVE.
concagTe o (HEACH 13000 32130, 32470 8 $125C) £ 34 EACveseian SUPPLY (1) BIONT MAKD THREAGED STLD ASSEMELY is
(BY OTHERS) 2 S8 v 8" ALL TKREADED RCO (A443) WITH EPOAY. 29100 TACH
)vOmm._.OFMa m: -H .OHWD_GIM\MZ :-nrx 100G 311G IMIGE .wuc_-.o:)nxut&
( - )
3 58 MECHANICAL ANCHOR, (Y OTrens) VARIES - (3EE PARTS LIST ASCVE)
* DLE TERLINAL - 1 ..woun»u TEAVINAL - .
A L4 POST - IN DRIVEN ° \.Mw»un TAGLE ABOVE) (SEE TABLE ASOVE) a
4
TL4 POST - IN CONCRET! b (POST OFTION #6A - DRIVEN SLEEVE - NOTCH) o e o
[
Q
o) PRE-STRETCHED CABLE Y
OtwEns)
SIS,
V. DIUEDOF ELACK SPACER S7038 SUPPLY YELLON RESLICTIVE SPACER $7080
ete GRVITE REFLICTIVE SPACER STOCB. (AS REGUIRED PER PROJECT MAXT)
(BY OTHERY) 2. ATCASS.TLARCST LOCATIGN KEAREST TO A CASLE SPUCE. SUPPLY A
CONCRETE SPLICE MTERFERENCE PST.
(BY otxERs) LONG SPUICE POST JII340 D LEEY G LOWS CASS.TLA POST 33570
- BMORT SPUCE POST J3974G N RIEU OF SHONT CASS-TLL PO T 331440 o
2 F REQUIRED PEN PROSECT PLAXS SUPPLY
CAGLE PLLLING TOGY, 53500
CALE TEXSICM METER S37L3
CASLE TMERMOMETER 37038
NCR FOOTING ASSEMBLY CASS-TLA POST - IN ORIVEN SLEEVE
(POST ORTION #3 - PRE-CAST GPTION) TE FOOTIN BLY {POST OPTICN #686 - GRIVEN SLEEVE - SCIL PLATE)
{INSTALLED IN QUALIFYING MOW STRIP SEE CHART SKEET 1)
[ PANTD (BT - CADS.TLA POST - DI DAVEN SLEEVY - POST GPTION 908
Al (GYY JPART to TME by (Each
S7o08| a TLICARLE BPACER n CASS-TL4
S7038 ~TL4 CABLE BPACER ¥71
S707Y] e . PORTATRAP m 4-CABLE GUARDRAIL
STORE[SLEEVE COVER - CABL- T2 POIT (0] SAFETY SYSTEM
[ {—snee TLPOST CAP 17,
[ [ rmacicass Tia PosT - BwoAT ) [ TREGTY FIGHWAY
373744130 75 CABS-T13 POST S1EKVE w SOR PLATE 0] ST P _PROOUCTS. LLC
T 3 T 7 T




IKBERT WEOQE PAST CABLE EXD (871127,
FOLD (#) CADLE GTRAND OVER WEDGE. SEAT
WEDGE & CABLE TEFORE CLOSING THE TPLICE.

EFT MANDED THREADED RCD
DMOWM. RIGHT HAKDED
THREADED RCO PART No. 353G

CLOSED BOOY 8IVLE)

CABLE TERMINAL LEFT g £ TEAMINAL RIGHT
HAND THATAD MAND THAEAD
{8UPPLIZD WATH CABLE) (BUPPLIZOWITH CABLE)

[ 1 (L J

1" TURNBUGKLE -
CLOSLD DOOY sTVLE

INSEAT WEDOES PAST CACLE ENDS (3T*1T).
FOLD {1) CABLE OTRAXD OVER WEDGE, SEAT
WEDGE & CACLE CEFORE CLOIING THE SPLICE.

INSERT WEDGE PAST CABLE €HD (30112,
FOLD{1) CABLE GTRAND CVER WEDOE, DEAT
WEDGE & CABLE TEFORE CLO3ING THE 3PACE.

ALLOVAELE DI TARGENT
+800, -200 POUNDSFORCE.

CASLE TEMSION READIKGS ARE TYPICALLY HIGHTR Dy CURVID
CARLE SECTIONS.

QL

1. ggg!&whﬂuc:g;q”gig 1173 TRREAD
ATA
LATER DATE. 4!33 SUGGESTS NSTALLEA UTILIZE KO MORE THAN & THREAD
ENCGAGEWENT.

2 WEM CUTTING CARLE LEMGTHS DN ThE (21D FROM CASLE RLELS. IT
MAY EE PERNIISILE TO UTRCE A CASLE TERPEDO SPLCE (£0T30) EETWEEN
TURKBUCKLES. OO KOT USE FOR CACLE LENGTM SHORTER THAN 13T,
PLEASE CONTACT TRIKITY. CONIULT TREMTY'S MAKVAL CA SACIFYING
ACENCY TO DEXTERMIXE F APPROPRIATE FOR SPLCIIC APPLICATION.

CASS-TL4
4-CABLE GUARDRAIL
SAFETY SYSTEM
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ARTS LIS « CABS-TL4 POST . (N CONCRETE - POST OPTION 83

QIY [PART he)

1 324

[ )

e £3.943 34 D8 6T XC Iw

CONCRETE
1BY OTHERS)

CONCRETE
(BY OTHIRS)

PARTOLIST - CADS.TL4 POST DRIVEN . CPTION 84

TY JPART Ne INE

3300G[$3° PLAINWASKES - TYDE D - & - (F84H

PARTS LIS T« CABS.TLA POGT BASELLATED - OPTION #5

PARYS LBV - CABS.TLA POST - (N DRIVEN SLEEVE - POST OPTION 084

3310G) LOCK WAIHER

IM10F38" HEX KUT (ASED Or

32730 5 7173 MAS SUPIR ACO CHSL T (A193 Bi

-

ASS-TL4 POST - ORIVEN

(POST OPTION #4 - ORIVEN)

CONCRETE FOOTING ASSEMBLY.

(POST OFTION 43 - PRE-CAST CPTION|

PANTS L1537 . PRECAST CORCRETE FOOTING - OPTION 63

TNE Lbe { Each

BLEEVE CAP - CASS.Ti POST d¥
METE REDITCRCOD ANNG []
4 T SLEEVE - DS CONCRETE 14 43}

COKCAETE
{9Y OTKERS)

NCRETE FOOTING

Y S44£0]RIT HY 130 MAR EPOXY 001 T1 . OOPAISAZ}

s7a10| -TLACABLE SPACER
sror 3-1L - POST STRAP
37248 T POST CAD

IITMAIPCST-TL 4. BASE MATED

CASS-TLA POST - BASE-PLATED

(POST GPTICN #5 - BASE-PLATED)

ANCHOA OFTIONY.
MO EMOE0MENY D4 3000 P.3.L COUCRETE = ¢,
MN. PULLOUT STAEKOTH = 13000 be.

¥ 5 AGHESIVE ANCHOADNG SYSTEM.
HEACK IDOL 11100 3850 & SI25G 6 06 EADH 34488

3 %83 §° ALL THREADED ROD (A443) WATH EPORY.

14 RACH 13000, DIEXD 30108 8F22G) & 0 6 EACH S44e8
3 S8 MECHANICAL AKCHOR (87 OTHERS)

{INSTALLED IN QUALIFYING MOW STRIP SEE CHART SHEET 1)

QTY [PART we TMLE

[] $7ATBILLEEVE CAP - CASS.TL POST
1 13° CCIT SLEEVE - CONCRETE PCAT

PAATE LT - CONCRETE FOOTING 0§ RON STRID GR PAVEMENT

the ! Lach
o 18]
[

EKOTE 8}

-TL4 POST - IN DRIVEN St
(POST OPTION #8A - CRIVEN SLEEVE - NOTCH)

T

IRENARARARARARN)
IR

37

i

FOR THE STANDAARD FIELD SPLICE SECTIONS ABOVE.
BUPPLY (1) RIGHT HAND THREADED STVD ASSEMBLY

<8500 FACH.
VARIES - (3EE PARTS LEIT ABOVE)}
i AQLE TERMINAL - 4 CABLE TERMINAL « .
o 18LE TABLE ABOVE) (SLE TARE EQE»/ s
Y g ¢ w1
[
PRE-STRETCHED CABLE EMBLY
NOILS.

t O LEU OF ELACK SPACEN 57238 SUPPLY YELLCW REFLECTIVE 3PACER 37058
OR WITE REFLECTIVE SPACER S7058. {(AS AEQUTALD PEA PROJECT PLANT)

2 AT CASG-TLAPOST LOCATION NEAREST TO A CASLE SACE. SUPRY A
SPLICE DSTERFERENCE POST.
LOKO SALICE FOST 333846 I8 LIEY OF LOXG CA3S-TLA POST 339370
SHORT SPLICE POST 339740 4 LIEU OF SHORT CAZS-TL4 POST 312940

p 2 ¥ REQUIALD PER PROVECT PLANS SUPPLY

CABLE PULLIG TOOL S3508
CATLE TENSION METER 58788
CABLE THERMONETER 57258
12 14
CASS-TL4 i
3-CABLE GUARDRAIL =
SAFETY SYSTEM

Ty

A TRUG HIGHWA
|I_PRODUCTS, LLC




oo 15763 B4 N4 BTY XC 0

INSEAT WEOGE PAST CABLE END (33129,
FOLD {1} CABLE STRAND OVER WEDGE. SEAT
WEDQE & CABLE BEFORE CLOSING THE SPLICE.

€97 KANDED THREADED RTD
BHOWM, RICHT NAKDED
THREADED RQD PART No. 353CG

CABLE TERMINAL LEPT (s82¢0) LE TERMINAL AIGHT
HARD THREAD MAND THREAD
{BUPPLIED WATH CASLE) (BUPPLIED WATH CABLE)

1" TURNBUCKLE - 5826G

{CLOSED BODY OTVLE}

INSERT WEDGE PAST CAELE EXO (33-V/2°).
FOLD (1) CABLE GTRAND OVER WEDGE. GEAT
WEDGE & CASLE BEFCAE CLOAING TKE APLICE,

D SP!
(23150 SHOWN 34340 SINGLAR)
PARYS LT 36330
Q1Y [PART K I s (Each

34" BTUD FLATTENED A H T
4100GICABLE END CAIVING
A1638]34° CABLE WRDOE (Ve
£P0G] VA" KEAVY SQUARE NUT (AS5);

SITNGIYSE TURNBUCKLE CPEN ACDY STNLE

INIERT WEOGES PAST CABLE ENDI (NE™1T).
FOLD {1} CABLE STRAND OVER WEDQE. 3EAT
WEDGE & CALE DEFORE CLOINO THE SPLICE,

CABLE TERMIMAL (THARADLD
NOTE

AT COMMETID SMLKCE
MAXSIUM EXPCSUNE
(0 THREADS
ALLOWABLE OEVIATION FROM CHART 8 TANGENT SECTIONS
200207 POUNDSFCRIE.
Y - TORP L 1d CABLE TENSION READDIQS ARE TYPILALLY MaONEA B CURVED

CASLE SECTICNS.

NOIE

\ TUAKBUCKLES SHALL 8 IKSTALLED VTTH A MINBLM OF 1-1/2° THREAD

10 AR ATA
LATER DATE, TRDOTY SUGGESTS IXSTALLEA UTILIZE KO MORE THAN & THREAD
EXCACEMENT.

2 VAN CUTTIG CASLE LENGTIS DN THE PIZLD FROM CARLE REELS. IT
MAY £ PESMISSERE TO UTRDE A CASLE TORPEDO SPLICE (40330) BATWEEN
TUAKSUCKLES OO0 KOT USE FON CAELE LENGTH SHCATER THAN 100.
PLEASE CONTACT TRINITY. CONILLT TRIXITY'S RANUAL O 2PECIFVING
AGENCY TO DETERMIXE [F APPROPRIATE FOR SPECHIC APPLICATION

L2114
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[, TRDOTY HIGHWAY =
PrSifcass e l." PRODUCTS, LLC §S-740 |2




| ovZ-SS O EION0DN] Al [ vuvwvofroed
Al O u\
o X3
wtefw o WILSAS AL34VS 1g+1 190d 38vITIY 318vD)
= ) NVHONYNO I1AVI€ (NMOHS (le mfo 150d) INMOHS l: :as%:?o 150d) (NMONS( ll»; r:gg:)o 1504) T TR
| ——anoeany PU-SSYD m Ty
234
o o “ N
& 4 M
8 § 5 H] 9 §
2 b 4 "
§ 5 2 i . 2
g £ £ < ; H
5 g ) - £ H 3 = " s
: g : : : : : g : : :
&
il z £ on . g g
5 ] 3
H S
X 3t nnnono/ N, xn annoao/ : Y F qm\oup-/ 3 8
Q4 - . % @
& ™
H 5
@ . s
i 90D (e 01 - 8
v 5 3"&?.‘1 3 401 WOUS 401 MOU4 § ' =
F¥0m w04 3 rawdon o) 2 oM now e 13 __,1 %
w00 g G b tawaan) 3 L
<01 wOuS ] l Q 202 MO 4 |
210w o} 3 liay200 H FION BT L]
s é 401 noBs & )
b | uwwwow nowe IER— ann £ |3
401 1ou4 NNOYD R
304 Ut ssoras> |3
nol108
3 20604 2
3
W ROILD3S s
Asaval IERNVER
N R
{NMOHS 28 NOIL4O 150d) [NMOHS Z NCLLJO 1S0d) \
66 1504 - 122} (¥ 1604 132) R [
It TS -
oy vagy uvod 27
—_— _ —_— 0L 5GOu 21 1 NOILS3S
T l_l I—I oo n:u‘ug‘o‘g\g‘ns 100d ¥ ‘y ) TN
035v1d £30¥14 (2) GOH ¥v0IW ay
- ° (SUBHIO AD) T
18¥> 389 ¥O IV K AOVD Y
" - 001004 31IUTNOD WGN L4 B 7 Y\ l..
& & $ <
3 £ agvuL |_. * \ J ] a
£ . 4O NDT3NA0 SuBuOoAY »
1] g A0 28 ¥ 11 IEINOID H
8 2 15w I8d KO 3V M 15¥D K
® K] X100 1L IYINOD WM 2ra: L :
I L=
.l
 e— K
wn cmo»oj E mmouo]— 1‘= E °0
Al
5 3 (3NTHIINID PIL-SSYD NOB §135440)
2 |z M3IA
g % s a4vus TEIEVAN
; ; § N ‘_{ 15 NGILo3u _1‘
g &4 M
p o L 212 b o L .
<D 1l ;s ¢? 1 2 ——
woTIY SMan78 P [ 8 2 woTg CeA 318 L J = 11883 )
40NV B0 . ¢t sonckivion vos ] NOLYTIVAEN0 DUISOSSO MM 011608
b _p I 9 ik ') I 4 ATVUEIING KTT SYH AIUBAS
; = e R
£ £9 £9

X L0 PU SO M




PARTO LEST - CCTCABLE RELEASE POST No. 1-3- DN CONCRETE

0u £3.743 34 N8 6TV X o

QY |PART e TITLE LB/ Each
3740G| 16 FLAT WAGHER (F8 o0,
3850|318 HEX NUT (ASAT] o1
42190]910 KEX DOLT ¢ 1 34" (A0 08|

[ 1| S 16IREFLFCTOR - MEOWN - YELIOW 15}

| 33900G|CASS CABLE BRACKET ]

[ | SsveelRimrORCHeD CAGE - CRP POST €80

O T G L Q)

L IXINIAIC AP - UPDER POST 31.87]

IS NTLOICANST PACKACE
PaRT ‘uﬂg ) $£ 1 OF TERNIoM MAKDWATE FOR I CASLE 11 E
PAAT ha 3 () GE 18 OF TERUOWAL SARTVAAE FOR 1° CAMRE FITTIGS
PART by 54 7) S 1 OF TERWDWAL MARDMART FOR ¥4 CARLE FIT E
SAAT Ny A1am) (37 SETS OF TUIMAAL PARTVASE FOR D CASLE HIT TG

concrre
o o..nne./

\_/

PARTS LIST - CCV JEAMINAL POST No. 4-7 - IN CONCRETE

PARTD LIST. CCT CABLE RELEASE POST Mo _1.3. DANEN

fOR PO3T 4.7 0EL
PARTS LIDT ADOVE
fOR PO3T 80 8LE
PARTS LOT CELOW

I-1-]
!

=11 §
FOR LOCATION GF LOCK
BOLYS SEE SHEET A,

{CCT TERMIHAL PO3T 1+ 1)
(POSY CPTICN 62 SHOWN)

CONCAETE
oy Oﬂxmne/

QEARING AMOLES NOT
NEEOEO FOR POST
8 ™HRUG.

FOR LOCATION CF LOCK
BOLTS SEE SHLLT 4

CCT TERMMAL POST - &)
(PO3T OPTICH §7 SHOWAG

/Xx:o!.o.. T nd

(CCT TERMMMAL POST 1.3
N CONCRETE)

T TKE TRASFIC APPROACH SOE.
CLOSEST TO THE TRAVELED WAY
INSTALL TO® & BOTTOM CACLE AT
THE NEAR SIOE OF THE PO3T.

33T CPTION 1 BHOWN
.Oh~=al§§<t
N COXCRETE)

[ WAROWARE CASS CABLE TEEVNAL - CCT
OTY [PART Ting (YT
EEC| T FUAT VOASHER (30
[s | soxiExmi gt (S
[1_1_SarralcRP . Tov CABLE AsStwey 180
[ | SaracicRp - WICDLE CASLE AsSmELY X
L SOOGICRP . BOTION ASSENELY 1)
ENEET CABLE BAACREY 15
[ osscf2r POST SLEEVE - by cOWCAEYE Y]
STOEISLEEVE CAP . CAGS-TL PO3 [XT
] RETE FOOTING - CASO-TL_POST P
[ e TLAPCIT - SHOAT 3433
[ srory, TL. POITTIRAP 33
SIOAICASS.TLA CABLE SPACER 24
_.|__SI0SB[SLEEVE COVER ; CASG-TL POBY 0
| 3I9STGICASS T POBT - LONG N::_
$7248[CASE.TL POST CAP. (XD

CRP TERMINAL POS CONCRETE \. / CASS-TL4 CABLE TERMINAL
=3 a...u.#.mma_qz_ i) (SHOWN WITH POST OPTION 1} TrTe
(POST OPTION 81 SHOWS) nbmm-:h
3-CABLE GUARDRAIL X =
— SAFETY SYSTEM ox|sniane
3 OF 8 [
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o 53733 4T) 40w

{29100 BHOWN, $2030 BIMRAR)

PARIGLIT - 59100

NSERT WEDGE PALT CARE EXD 7.
FOLD (1) CABLE STRAXD OVEA WRDGEL. SEAT
WEDGE & CAZLE EEFORE CLOSNG TiE SMKCE

EFT MAXDED TRRLADED ACD
SHOWS, RIGNT RANDED
THREADED ROD PART Me. 3530C

1 = 5633

PART ke ]iTEM NTLE Abs / Ench
83200] 1 [1°CALS TURNBUCKLE CLGIED BOOY SYVLE] 489
Seysa] 3 10 0TUD ASOEMALY LMY, 301

3 3 JUrSTVDASSEMBLY R MT

CABLE TERMEMAL LEPT E TERMINAL RIGNT
HAKD THREAD MAKD THREAD
(SUPPLILD WITH CABLE) (SUPDLIED WATH CABLE)

=)
o‘ﬁ

1" TURN KLE - 58;

CLO3E0 CCOY STV

DSERT WEDGE PAST CALLE EXD (38120
FOLD (1) CATLE STRAXD OVER WEDQL. SEAT
WEDGE § CABLE BEFORE CLOSIMG TiE SOUICE.

e e

SAMG|S4 STUD ASSEMBLY L H.T. | 874
60| V4 STUD ASTEMBLY R MY
STIG| Ve TURNEUCKLE OPEMDBODY STNE ] 1069)

DSERT WEDGES PAST CASLE £MD3 (39127

FOLD {1) CABLE S TRAKD OVEN WEDGE. SEAT
WEDGE & CALLE UEFONE CLOIHG THE SMCE.

NOTE

AT COMPLETED SPUCE

MAXAIUM EXPOSURE
@) HAEADs.

ALLOVABLE OEVIATION FROM CHART £ TARGENT SECTIONS:
Y - TORPE ABl PLI +£00. -200 POUKDSFOACE.

CABLE TENIIOH READINGS ARE TYPICALLY HIGHER D4 CURVED
CABLE SICTIONS.

NI

1 TURMBUCKLES SHALL BE INSTALLED WATH A MDIMUM OF 1-1" THAEAD

. TOALLOWFOR ADJUSTMENTS AT A
LATER DATE. TRINITY SUGGESTS INOSTALLER UTILEZE NO MIORE THAN & THAEAD
ENGAGEMENT,

2. WAEN CUTTING CABLE LEXKOTMD (N THE FIELD FROMCABLE REELS. (T
WAY B¢ PERMISSITLE TO UTILIZE A CASLE TOAPEOO SPLICE (4033G) CETWEEN
TURKSUCKLES. DO WOT USE FOR CABLE LEKQ TH GMORTER THAN 100.
PLLASE CONTACT TROKITY. COXBULT TADNTYS MANUAL OF BPECIFVING
AQENCY TO DETERMINE 7 APPROPRIATE FOA SPECKFIC APPLICATICN,

el
CASS-TL3 ON (41 SLOPE)
4-CABLE GUARDRAIL 7o) )
L )
SAFETY SYSTEM [ _selese)
S
NP _PRODUCTS, LLC 730-4. 1 1
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