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INTRODUCTION 

Trinity Highway Safety Products, Inc. Cable Safety System (CASSTM) is being tested by 

the Oklahoma Department of Transportation (ODOT) along 1-35 in McClain County. 

The Federal Highway Administration (FHW A) requires that experimental products be 

evaluated prior to being used for federally funded projects. Since the CASSTM system is 

an experimental product to the State of Oklahoma, the Planning & Research Division was 

asked to conduct an evaluation of the CASSTM system's installation methods and 

performance. Trinity Industries, Inc. donated one mile (1.6 km) of their CASSTM system 

which was installed near mile marker 99 in McLain County for the necessary evaluation. 

Trinity Highway Safety Products is based out of Dallas, and produces a large number of 

highway safety devices ranging from their Cable Safety System to highway guardrail and 

end treatments. CASSTM is NCHRP Report 350 TL-3 compliant. Trinity describes 

CASSTM thus: 

Using C-shaped posts and tensioned cables, CASSTM is designed to assist 

in preventing potential head-on collisions by capturing and redirecting 

errant vehicles that would otherwise traverse the median of a roadway. 

The specially designed post employs a proprietary wave-shaped slot which' 

works in tandem with strategically positioned cables to increase the 

system's ability to restrain various types of vehicles. 

The proprietary shape of the post allows for lower deflections during crash 

tests by minimizing the length of unsupported cables. Additionally, the 

widened cable spread works to retain different types of vehicles. (Trinity, 

2006) 
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OBJECTIVES 

The objectives of this project are as follows: 

• Monitor construction and document procedures. 

• Document specifications of the system. 

• Compare system to proven products. 

• Record crash and safety results. 

• Complete a final report on construction and investigation results. 

The Oklahoma Department "f Tranonnrtat;on ((")D(")'r\ wI'I' ~~m-o-o I"' A C'C'TM ·w'·" ····0 _ _ _ _ ..... .............. .L"'.t''"'''- \'.L.L.L \'-' '-'..l.) .L I..-V .LpaJ.\..< '-'r1..0u- - lUi LW 

other systems, both of which have been approved to be constructed on Oklahoma's 

highway medians. CASSTM has different specifications and guidelines than the other 

systems, making it difficult to compare with them. Recommended guidelines for the 

cable CASSTM system will be established according to the practices and specifications of 

ODOT. 

CASSTM DESIGN DETAILS 

The CASSTM barrier system consists of three W' (19 mm) 3x7 pre-stretched cables held 

by 4" x 2" x 8 gauge (100 x 50 x 4 mm) mild steel C-channel posts (Trinity, 2003). The 

cables are attached to the posts in a wave-shaped slot in the top of the post and kept 

separate ·at their specified heights by recycled plastic spacers, a plastic cap on top of the 

post, and a steel strap. The design spacing of the posts along the highway is governed by 

the desired deflection after impact. A feature of the CASSTM system is the ability to 

design it for a deflection between 4 and 10 feet (1.2 and 3.0 meters) by varying the 

spacing of the posts, a feature which allows for increased flexibility in different design 

situations. Trinity Highway Safety Products, Inc. barrier design plans for the CASSTM 

system are found in Appendix A. 
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Trinity Highway Safety Products, Inc. states that the CASSTM system is capable of being 

installed in 250 to . 10,000 feet (75 to 3000 meter) sections in a variety of areas such as 

medians, shoulders, or slopes (Trinity, 2003). In addition, CASSTM offers different 

options for the post installation: driven into the soil, insel1ed into a steel sleeve in the 

asphalt, or set in a concrete post foundation. Due to issues Like maintenance, each option 

deserves consideration for the application at hand. 

CASSTM offers a unique design element in its wave-shaped slot which holds the cables in 

the post. The waves are said to create a longer period of friction before the cable comes 

out of the post during an impact. However, they still allow the cables to be released in 

the latter stages of impact. This prevents the cables from falling to the ground with the 

post, a situation which can pennit the vehicle to cross the barrier. 

Figure 1: A post [rom Trinity Highway Safety Products, Inc. CASSHI Cable Safety System 
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FIELD TEST COMPARISON 

In order to help prevent cross-over accidents, ODOT has looked into several proprietary 

cable barrier options: BRIFEN Wire Rope Safety Fence (WRSF) (Emamian, 2003), 

Safence Wire Rope Median Barrier by Blue Systems (Roper and Brewer, 2005), and the 

CASSTM system already in discussion. All of the systems consist of high-tension pre

stressed cables anchored at the ends with steel posts spaced in between to reduce the 

deflection of the cables during impact. However, each system has a unique design. The 

dimensions of the actual barrier designs used for each product during field testing with 

ODOT are presented in Table 1. 

Table 1: Comparison of geometry in ODOT Field Tests for cable barrier systems 

SAFENCE BRIFEN CASS WRSF 
Manufacturer Blue Systems AB Brifen USA 

1 nruty Industnes 
Inc. 

Height I ft (m) 2'-7" (0.8) 2'-9.5" (0.9) 2'-9" (0.8) 

CABLES 

Cable Diameter in (rum) 0.672 (17.1) 0.701 (18.8) 0.701 (18.8) 

Number of Cables 4 4 3 

Top 2.0 (50.8) 4.0 (101.6) 4.0 (101.6) 
Spacing Between 

t in (rum) 3.5 (88.9) 3.0 (76.2) 4.5 (114.3) 
Cables 3.5 (88.9) 3.0 (76.2) 4.0 (101.6) 

Bottom 3.0 (76.2) 7 (177.8) ---
Cable to Ground in (rum) 20.0 (510) 20.5 (520) 22 (560) 

POSTS 

Shape I-Post S-Post C-Post 

Post Width in (mm) 1.672 (42.5) 1.331 (33.8) 2.065 (52.5) 

Length 3.314 (84.2) 4.117 (104.6) 4.104 (104.2) 

Spacin.g ft (m) 8'-0" (2.4) 10'-6" (3.2) 6'-6" (2.0) 

The CASSTM system is different from the other two barrier systems tested by ODOT in 

that it uses three cables while the other designs use four cables. The inner friction posts 

of the CASSTM system connect to the cables similarly to the Safence design with a slot at 

the top of the post and plastic retaining spacers. The Brifen system, however, uses a 

4 



(J 

fJ 

o 
[J 

o 
[J 

o 
o 
o 
o 
o 
o 
o 
o 
o 
D 
o 
o 
G 

design for the lower cables that inter-weaves them between posts, and rests the cables on 

pegs on the side of the posts. The feature that differentiates the CASSTM system post 

design from that of Safence is the cable holding design of the wave-shaped slot. 

All three barrier systems in the ODOT field test were comparable in their construction 

methods. Each design used a sleeve placed in a concrete foundation for the posts, 

allowing for quicker and easier post replacement after an impact. The post spacing, 

however, varied with the product: the Safence and Brifen models were constructed with 

approximately 8'-0" (2.4 m) and 10'-6" (3.2 m) post spacing, respectively, while the 

CASSTM system was constructed with a tighter spacing of approximately 6'-6" (2.0 m) 
'. 

between posts. A more detailed look into the CASSTM system construction may be found 

in Appendix C, which shows photographs of the installation procedure. 

COLLISION REPORTS AND FINDINGS 

From December 25, 2000 until the installation of the CASSTM system in McClain County 

in 2005, a total of 7 cross-over collisions were reported, including three cases of property 

damage as well as one injury and three fatality accidents. Three fatalities and 6 injuries 

occurred due to these cross-overs. 

Since the installation of the CASSTM system in August, 2005 through October, 2006, no 

vehicles have passed through the barrier. A total of 8 median barrier collisions were 

reported with no fatalities or injuries: As is graphically displayed in Figure 2, the 

presence of the barrier has reduced the likelihood of cross-over collisions dramatically. 

Since the installation, 100% of possible cross-over collisions have been associated with a 

fixed object (the cable barrier). 
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Prior to Installation of CASS 
(Dec. 2000 to Aug. 2005) 

Side Swipe 
(Opp .. 

29% 

Ran Off Road 
29% 

Fixed Object 
42% 

After Installation of CASS 
(Aug. 2005 to Nov. 2006) 

Fixed Object 
100% 

Figure 2: Cross·over collision types (CASST>' system) 

Figure 3 displays some of the most important data of all : fatalities and injuries. The red 

bars in the figure represent the entire period prior to the barrier installation back through 

December, 2000. The blue bars represent the worst 15 month period in this time frame. 

The 15 month period was selected for comparison with the 15 month period of data 

available after the CASSTM was installed. Three fatalities and six injuries were reported 

due to cross-over accidents since December, 2000, but thus far, none have occurred with 

the CASSTM barrier system in place. 

Fatalities and Injuries Before and After Installation 

>- 7 ... Red -- Dec. 2000 to Aug. 2005 ::s 
c: (/) 6 Blue -- Dec. 2000 to Feb. 2002 c: 

0 
"0 .-

5 c: .~ 
C'Il= c: c: ~o 4 "0 0 "0 0 .- () 

~ ~ ~ ~ (ij ... C'Il C'Il +-' ~ 3 0- 0-C'Il u.. 0 Q.C'Il Q..!!! Q) +-' Q) (/) - I a: ~ 0 (/) 2 a: c: ... (/) 
Q) Q) 0 Q) Q) Q) ... c: c: 

J:I () 1 0 u 0 u 
E z c: z c: 
::s 

0 
!J) !J) 

z 
Fatality Injury 

Figure 3: Fatalities and injuries before and after installation of CASSTM System 
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From the reported cross-over and barrier collision data, the estimated property damage 

time line and monthly average are displayed in Figures 4 and 5, respectively. These two 

figures show the data from December, 2000 up to the barrier installation in red, the data 

since installation in green, and the worst 15 month period before installation for 

comparison in blue. 

Property Damage Estimates by Month 

S50,000 

$40,000 

$30,000 

$20,000 

S10,000 

$0 

Dec-OO 

- -

Red -- Dec. 2000 to Aug. 2005 

c::::J -- Dec. 2000 to Feb. 2002 
Green -- Aug. 2005 to Nov. 2006 

-

A ~ 
Feb-02 Apr-03 Jun-04 

c: 
0 

~ 
iii 
;; 

-= • • C/) 
C/) 
<t 
0 

• 
Aug-05 

-

I\. 

Figure 4: Property damage estimates by month (CASS'" system) 

Monthly Average Property Damage 

Oct-06 

$4,500 ,-;:::==::==:=:::::::==:==:::::==:;---------1 
Red -- Dec. 2000 to Aug. 

$4,000 Blue __ Dec. 2000 to Feb. 2002 

$3,500 Green - Aug. 2005 to Nov. 2006 

$3,000 

$2,500 

$2,000 

$1 ,500 

$1 ,000 

$500 

$0"---
56 Months 

Prior to 
Installation 

Worst 15 Months 
15 Months Since 

Installation 

Figure 5: Monthly average property damage (CASS" I system) 
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Figures 4 and 5 show that property damage values have been at a high level since the 

installation of the cable barrier system. This is mainly due to the larger number of 

collisions occurring since the barrier installation. In the past, however, it is possible that 

accidents may not have been reported if little to no damage occurred to vehicles-for 

instance, when a car veered into the median but recovered successfully. The presence of 

the barrier has increased the likelihood of property damage, as well as reported collisions. 

On the other hand, associated with these increases is a notable absence of any fatalities or 

injuries. 

At this time, it is not certain whether the increased number of collisions is simply a high 

property damage period or a trend that will continue. When comparing the worst 15 

month pedod average with the 15 month period since installation, the worst period before 

installation of the barrier is significantly worse. However, it must be noted that the 56 

month average property damage is only about 75% of that seen since the barrier was 

installed. 

Table 2 compares the crash data from all three proprietary high-tension cable barrier 

systems tested by aD aT (Roper and Brewer, 2005). The Brifen data is from a section of 

I-35 not covered in the report by Emamian (2003), but because of its close proximity to 

the other two sections tested this segment was chosen for the crash comparison. All three 

barriers showed an increase in the number of collisions reported. Brifen and CASSTM 

both showed very large increases in the number of collisions. This can be traced to the 

likelihood that incidents of a car veering into the median, but recovering, would not have 

been reported before. Since the barriers were installed, such formerly minor incidents 

cause significant damage to the car and thus are reported. 

All three barrier types also showed a large decrease in the number of cross-over injuries 

and fatalities. Safence and CASSTM had no injuries or fatalities since the installation of 

the barrier. Brifen was installed on a larger section in a busier area, and did show some 

injuries after installation. However, the number of fatalities dropped from 6 to none, and 
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the number of injuries dropped from 32 to 13. All three of the fences were successful in 

their primary goals: preventing cross-over fatalities and injuries. 

Table 2: Comparison of cable barrier collision performance 

SAFENCE BRIFEN CASS WRSF 
Facility Interstate 35 Interstate 35 Interstate 35 

County McClain Cleveland McClain 

2005AADT -43,700 -70,000 -40,000 

Miles of Barrier 1.0 5.8 1.0 

Period of Study 
Prior 26 months 27 months 15 months * 

WI Barrier 26 months 27 months 15 months 

COLLISIONS 
Prior 4 19 2 

Barrier 5 75 8 

Fatal 
Prior 0 . 5 I 

Barrier 0 0 0 

Injury 
Prior 3 to I 

Barrier 0 12 0 

Property Damage 
Prior I 4 0 

Barrier 5 63 8 

PERSONS 
Prior 6 38 6 

Barrier 0 13 0 

Fatal 
Prior 0 6 I 

Barrier 0 0 0 

Injury 
Prior 6 32 5 

Barrier 0 13 0 

* Worst 15 month penod chosen for companson, as mentIOned earlier ill report 

USAGE IN OTHER STATES 

According to the presentation on the NCHRP Project 20-7 (210) given by Alberson 

(2006), 29 states responded to a survey in that project on cable barriers (see Figure 6). 

Twenty-three out of twenty-eight (82%) reported that they use high-tension cable barrier 

systems with 100% of these being pre-stretched. In the surveyed states, it was found that 

approximately 1,047 miles (1,686 km) of high-tensioned barriers are currently in use. 

9 
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States Surveyed by Alberson (2006) 
• - RflIpondlng StAtes 

- Hon-Rnpond i l'"lQ stat. 

. 0 

Figure 6: Surveyed states (Alberson, 2006) 

As seen in Figure 7, the majority of the surveyed states are using systems from Trinity 

Industries, Inc. or Brifen USA. In addition, only 5% are currently using a Blue Systems 

barrier and 20% are using a system other than one of the three that have been field tested 

by ODOT. 

Cable Barrier Systems Used by States Surveyed (Alberson, 2006) 

Trinity 
Industries, Inc., 

38% 

Nucor Steel 
Marion, 10% 

Blue Systems, 
5% 

Briten USA, 
37% 

Gibraltar, 10% 

Figure 7: Types of high·tensioned barrier systems used by states surveyed (Alberson, 2006) 
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TEXAS EXPERIENCE 

Oklahoma is not the only state currently performing field investigations of high-tensioned 

barrier systems. The systems developed by Brifen USA and Trinity Industries, Inc. are 

being field tested in Texas as well (Medina and Benekohol, 2006). For these studies the 

Texas Department of Transportation (TXDOT) constructed 10.5 miles (16.9 km) of each 

of the barriers on stretches of I-20 and I-30 where 68,000 AADT were typical. At these 

testing areas, TXDOT found that both the Brifen system with a post spacing of 10' -6" 

(3.15 m) and the CASSTM system with a post spacing of 10 feet (3 m) performed to 

satisfaction, with no vehicles passing through either system. 

In both barriers it was discovered that an average of 15 to 20 posts were required to be 

replaced after impact and sag could be seen in the cables after several significant impacts.· 

In the Brifen system, as many as 30 posts or more have been required to be removed. 

The Brifen system has shown sag in the cables more commonly than CASSTM, and there 

are reports of the Brifen cables being laid down after collisions .. 

Both the Brifen and CASSTM systems had the opportunity to be field tested with a hit 

from a large truck in the Texas study. In both cases the barriers performed their job in 

stopping the trucks from crossing over. A cable reportedly came loose from the barrier in 

the Brifen system: it was later determined that a shallowly threaded connection caused 

the failure and the problem was quickly fixed with a special fabricated splice piece. 

As far as the damage to the barrier posts, TXDOT also reported that after impact some of 

the Brifen posts were hard to remove after being bent. Also, the Brifen plastic spacers 

were noticed to break off easily as well as the dust covers have been difficult to remove. 

Brifen has said that the post tolerances and dust cover chemistry have been changed to 

correct for these problems. TXDOT saw that the CASSTM system posts could sometimes 

be straightened, but Trinity Industries, Inc. does not recommend this. In addition, the 

plastic spacers in the CASSTM were often compressed or bent, the cables frequently 

11 
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became too tight to lift, and the tops of posts beyond the actual impact zone can be 

opened up during a collision. 

Despite these issues with the usage of cable barrier systems, TXDOT was pleased with 

the barriers. The high-tension cable barrier systems have proven very effective in 

eliminating cross-over fatalities and injuries (Medina and Benekohol, 2006). 

UTAH EXPERIENCE 

Utah has also tested the Brifen and CASSTM cable barrier systems (Clayton, 2005). Utah 

has used the CASSTM system at three locations, and chose one as a case study. At that 

location, the AADT was 120,000, there were three lanes in each direction, a median 

width of 36 feet (11 m), and side slopes of 1:4 to 1:5. Eight miles (13 km) of cable. 

barrier were installed. 

After 16 months, 74 hits on the barrier had been logged. Of these, 32 were considered 

likely crossover cases (vehicle speeds above 50 mph (80 kph». Only two serious injuries 

occurred, and both of these involved collisions with other vehicles before contact with the 

cable barrier. In addition to the reported cases, there were about four unreported cases 

per month, indicating insignificant damage to the vehicle. During the 16 month 

evaluation period, the barrier was penetrated three times. 

As shown in Figure 8, the number of accidents rose significantly with the implementation 

of the CASSTM barrier system. However, the number of serious injuries and fatalities 

dropped dramatically. The average injury severity fell from 2.9 to 1.4. It is clear that this 

cable barrier system is very effective in reducing human injury. 
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Figure 8: Accidents yearly before and after instaUation of CASSHI (Clayton, 2005) 

Clayton lists several lessens Utah has learned. The CASSTM system is quite resilient, 

able to sustain a hit and remain effective even without repair. One instance is discussed 

where four cars hit the cable barrier in close proximity during a single hail storm, but the 

CASSTM system stayed effective throughout. Figure 9 shows the barrier after that event. 

The average repair consists of four to five posts replaced and 30 to 60 minutes repair 

time. Offsett.ing the barrier to one side of the median increased the accident rate from the 

lanes on that side (Clayton, 2005). 
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Figure 9: Utah CASS'" system after four cars hit it (Clayton, 2005) 

CONCLUSIONS 

The CASSTM system from Trinity Highway Safety Products, inc. has performed well in 

the field . The primary goal of the high-tension cable barrier system is to prevent cross

over collisions. The CASSTM system accomplished this goal in ODOT field testing. No 

cross-over collisions occurred after the cable barrier was installed, though the barrier 

sustained a number of hits. Before the barrier was installed, several injury and fatality 

accidents took place; none occurred afterwards. 

Because of the barrier, the total collision rate increased and property damage costs 

increased well above average for that stretch of interstate. This is likely because some 

accidents that without a barrier are recovered from without damage become barrier hits 

when the barrier is installed. This is unavoidable and commonly seen with cable barriers, 

but the benefits of eliminating human injuries and fatalities greatly olltweigh the 

moderately increased property damage cost. 
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The CASSTM barrier system performed as well as the other two proprietary high-tension 

cable barrier systems used by ODOT. All three systems (CASSTM, Brifen, and Safence) 

successfully reduced fatalities and injuries. No fatalities were seen with any of the 

systems in their ODOT field tests. CASSTM and Safence both had no injuries after 

installation; Brifen reduced injuries by about 65%. Since the primary objective of these 

fences is to eliminate cross-over collisions, all of the fences were successful. 

Research on CASSTM by other states has found similar results. The number of injuries 

and fatalities are dramatically reduced, while the total number of incidents increases. The 

system has proven very resilient to multiple impacts, performing at least as well as other 

high-tension cable barrier types. Texas had some minor issues with the repair operations, 

but nevertheless was pleased with the CASSTM s :rstem' s performance. 

The version of CASSTM tested had a post spacing of two meters, so that is the spacing 

that could qualified for usage by ODOT. Since installation, no vehicles have passed 

through the barrier. CASSTM post spacing of three and five meters is also permitted by 

FHWA, but such spacing has not undergone the required testing by ODOT for usage in 

Oklahoma, it can not be permitted for bidding. 
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Fsdc::a! Highway 
Administration 

Mr. Rodr.oy A. Boyd 
Trinhy Highway Saie~.r Products D;vi.;;crr 
P.O. Box. 56$381 
Dallas, Tc.'(ru; 75356-SS87 

2 Meter Spacing 

@ Se'J~h St, S.\'{ 
"'\'tlf;.I-'::'~. DC. 2G5eC 

Rcfurtc: HSA-:O!B-119B 

!n his August 15. !etrer to Mr. Ricbard Powers t)f my staff, your rc:pl'~sentath~e: Mr. Don Jobnson, 
requested fomm! Federa! IHgnway Adrninislmli()~ ~cccl'!lillCe of" third varl.,iM to }'OUI' high
le"si<>n, wire rope trartie hlUntr C:llied the Cab:e Safety S~st"m (CASS}. Inc;uded with me letter 
wcre copies e>f a Te.'ms Tr&IlSportatlon Instil"te (TTl) re;>ort dated Sllne 2();)3, enthled "l':atioua! 
I{if)lwayCooperath" Research ProoJ'lm (:\CHRP) Repillt 35!l T",t3·: I ofme1RI:-IITY CASS 
System with 2 m Post SpaC:I:g \\1!h Concrete Footing,' ar.d Sockc',s" and videotapes of t~ crash 
test. Previl.ms acceptances were for the CASS System w:t:'l 3--m aJJd S-m POSt sp~cings= 
respec[ively. 

As ",i~'" the p"'\10'~s Iwu designs. the CASS berrier deseribed in the test report co"s;sted otlltt"" 
19·mm diamerer, pre-str~tcbcd 3 x 7 strand steel ctbl".lll<>Wlted 530 mm, 640 mm, and 150 mm 
~ho\'e the ground. Each eahle was tunstoned to 24k;" us.jn~ tu:·nbuc.1des attached 10 s\vagoo 
Ihreeded filtings on each end. These robles were supported :,y l2Q/1-mm IUllg, galvanizcd 10() x 
50 x 4 mm C·channels inserted into :sock<:tcd concrete :oondations. The TS 125 nUll x 75 mm x 
3.2 tnm sookc!s, 380·mm long. were cast inside 2~·mm diomcte: concrete cylinder:; .01600 mm 
into augured holes. The uppe.r ecmm! sccHon of each post \\"eb was removed to accepllhc cables, 
'.-.;llidl arc k~~t sej)fl!-atcd til a \'eltlcal p;ar.e by the ~nsertion of plastic spacer blocks, a stainless 
stccl strap, Bnd a plastic capuverthe top or each pos!. 

L~ lest 3· i I. the pickup Inlck inlpacted near L'1e third·point ofille :OC m test inst311alion at 100.6 
kmll, 3125.6 cegrees. TI,e report¢d rol: angle wos 39.9 degr=, but al: occu?"nt risk values \Vcre 
wei! bel,,,,: Report 3.50 preferred limits. The c~1e raj: deflected 2.06 rncter~ in [he test. 
A:t111'Ugh the tested des:gn met all Repon 35li "",,';:ation criteria, you requested accept~ncc of a 
strc,.,gcr ooncret~ foundation/steel soel,et (0 rcd~ce repa:r co~ after imraots. Specifical:y, you 
proposed increasing the concrete foundation diameter to 300 mm and ilS depth (0 76~ mrn, and 
you lncrea~ the thickncw", of the s[ccl s:ce\"e from th.c tested 3.2 mill to 4.8 nUll. Tntsc 
modification. are aceeptablc. 

Alrhcugb the posts in the: test insm:~ation were set in steel sockets cast into COllcrete cylinders~ 

yOll reques:ed the l1se of posts set in drive~ sree: tubes 0" posts dri\'etl directly imo a strong sci! 
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as altemati\'c designs .. As long. as the post f.1ilnre mechanism remains csscntiaUyuncllanged 
(Le .• post failure by Ocnding at (he ground linc with minima] deflection below ground as in the 
te.~t installation), these options are acceptable for any of the tested CASS post spaclngs. The 

2 

C ASS harrier should be introduced and ended \\'ilh a crashworthy rennimd such as the: prC'.'iously 
accepted. m breakaway termina! for Ii high-1Cllsioncd cable ba.."'rieT. If the TTl tenninnl is used. 
lhe first si.x posts beyond lite third breakaway anchor POSt must be the same POSts ar the same 
spacing as were used in the 1cnnim:l certification tests unless you repeat the appropriate: tests 
using Ihe CASS POSt at these locations. A non.cras~wortIly tcnninai1l.13Y be used ifborh rhc 
upstream and d{)\'\'llstream anchors are adcqu~Hcly shicldl..'1I. 

In summary~ the CASS bnrricr, with pOSl$ scIon 2-m centers. meets NCHRP Report 350 
c\,.I!uation critlw'l'ia as:l tc.<:;t level) b:lrriel'" and may be used on the National Hi~l\vay Syxi('~m 
(1\'115) as either a roadside or median barrier when such 1I~ is acceptable tQ the: contracting 
agen.cy. Since it is a proprietary product, dte prm'isions oeTtEle 23, Code ofFc:deral Rcgulations~ 
Section 635A 11 apply to its use on Federally funded projccts, except exempt non-NHS projects. 

Please note Ihe nddition:ll sL.'1ndard provisions that apply to FHWA leners ofaccepl:Hlcc: 

• This. acccpiance is limited to the cra"hwonhiness characlerisrics of the CASS system and 
docs not cover it .. long-tenn durability or maim~nance requirements. 

• Any design cbang~s that may ad\~crscly influence tbe crasbworJlincss of the device may 
rC(luire a new acceptance leuer. 

• Should the FIfWA discover that the: qualification te:i!ing was flawed. that in-ser\'ice 
perfQnl1:im.:c reveals unacceptable safely problems; or tbat the dC\'icc being marketed is 
significantly different from the \'ersion that \\'US crash tested. it reservcs 'he right to 
ntodify or revoke its acccpumc:c. 

... Yeu will be expected [Q supply potential users 'with sufficient information on design and 
installalion requirements to ensure proper perfomlance. 

• You win be expected to certify to potential users thal the hardware furnished has 
essentially the same chemistry, mechanical pr('lpC1ti~ and geometry as that submitted for 
acceptance. and that they wiII meet the crnshworthiness requirements of FHW A and 
NCHRP Repon 350. 

• To pre\,'ent misunderstanding by others, this letter of aa:cptance. dcsignstc:d as number 
B-119B, shall not be reproduced exCt.."Pt in full. TWs letter,. and the test documenta,ion 
upon which lhis letter is based, is public information. AIl such iettL'fS and documentation 
may be reviewed 31 our office upon request. 

Sincerely;'Ours, 

H o...\.(t-:, lu. T~ 
i-nlVohn R. Baxter ~ P .E. 

Director, Office ofSal'cly t.>esign 
Office cfSafely 
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Appendix C: CASSTM Construction Operations 
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Construction Operations: Anchors 

Figure A - 1: Anchor post base hole drilled to depth of 6 feet_ 

Figure A - 2: Construction of rebar cage for anchor post base. 
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Figure A - 3: Insertion of rebar cage into drilled anebor base hole and concrete placement 

Figure A - 4: Finished anchor post bases. 
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Figure A - 5: Anchor post installed 

Figure A - 6: Anchor post end of cable connection 
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Figure A - 7: Installed post near anchors--note different cable-bolding system 
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Construction Operations: Barrier Posts 

Figure A . 8: Laying out placement of barrier posts. 

Figure A • 9: Completed barrier post bases. 
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Figure A • 10: Installation of posts and base caps. 

A · 11: Finished cable barrier system. 
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Appendix D: CASSTM After Impact 
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Figure A - 12: CASST>' system after impact. 

Figure A - 13: Barrier post after impact. 
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