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REPA I R OF CONTROLLED RELEASING TERMINAL 

Updates 88- 3, 88- 13 

HISTORY: 

Two con trolled releas1ng terminal (CRT ) g u ardrail ends were 
installed in 1986 as experimen tal featu res, in con j unct i on with 
the C o l c he ~. t e ,. - H i 9 h g a t e I R 8 0 9 - 3 ( 5 7 ) p r o j e c t , a t a c o s t o f 
$1600.00 eac h. In comparison . breakaway cable ter minals were bid 
at $65 0.00 eac h . fhe des1gn, inst;::tllation, and fi rst winter ' s 
performa nce wer· e reported in Update U88- 3 in January of 1 988 . In 
the W1nter of 198 7/1988, neither of tl1e CR T i n s t alla t ions had 
been struc~< but U1e rails had "fallen o f f" bo th i nstalla t ions. 
[t was assumed that this occu r red d u e to s n o w load from w1 nter 
rna i ntenanc8 activity. Repair of the CRT wa s accornpllshed with 
o f f - t 11 e - s he l f l o c k w a s he r s o f a he a v i e r g a u g e t h a n t t1 e 
manufacturer supplied retaini ng r1ngs . 

Dur·1ng the weekend of April 16-18, 1988 an un i dentif1ed 
veh1cle s t ruck one of the CRT 1nstallat1ons . Tt1e damage was 
reported 1n Upda t e UBB-13. Th e amount of damage t o the installa
tion suggested t hat the vehicle may have been a large truck whi c h 
would have had the bumper s trength , weight and momentum to br·eak 
twe l ve wooden pos t s , bend s 1x steel p o s t s and yet s u s ta1n cl 

suffi. c 1ently S111all amount o f dama ge to continue unass 1s ted . I t 
wa·o. obs erved at thr.tt t.1me that many o f U1e r·etaining r · in·~s wer·e 
s pl t t t •t JI: a cle L<-:ll-nclnatton wa c:; n i) t made wheLher· they were split on 
1 n st.a l.l a Ll o n. 

8e.~ ause tt"1e tn·:. LdllaLi o n .i ·::.. exper1mental, tile manuf..l c tun,! r· 
c1Ld n o t twve r·epLiC8 c1rent par-ts in stock and r-epalr wa s. dela-yed 
•rnttl Dec embe; 0 f 1':t88. floe cost n f r·epair- at that tu11e w.:~ s: 

.nate r· l .Jls $tn78 . 00; Jabvr- $758 . 00; e quiprnenL $33'/ .00 ; t .) t .:l l 
!1>:! 175. 0 0 . Mino r· p a tchH19 o f' n1e As phalt JS1 3 nd ,·t r ,)lrnd the resr=·t 
po ~"-l S w~t -=:: don E~ .in t. ll..-.: Spr Ln·;J. 

Ull l >f-l(;P rllt.>P. r ·~?U , I "J f:HJ , ,., •. 1Lnl.en .. cr1r.e pe i· sonno J di ::..c.:o v e r ed Lll:t L 
(J t) f! r:>t tl'l€-! I ~ i l :. l la C.I L ·d Len d o wn :.:t•::P -111. r~re r- eL.:l l ll.Lil9 r· Lng:;. 

':-Uppll e d ~~I th CIH:! repl d\...~8111 ;~ nL p.:J r L ·~ h.:t.d ·~pllt. rhc r- e 11~ld l ·een liO 

··:. .l~tHfH .anl ~ .. now fctll to lo~'-1 the r· .:tll ~nd t i1E;re wa~- n0 ·:.. iu c.i L:u · 
pr- (Jble•n Wi tl"l L t1e:: t; Lher CRT L·-J h i ,; t1 w ... ~, noL darrra9 ed 1n t1 FJI " il ct f l•.l 

s t1l l IIJd off -· the-s he ~ f r· Lrr<.;rs. 
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S i nc;e i t was UH~o 1· 1 zed 
tile rnanu factu re1· at $5.00 
the i r 1 n t e n de d ,. o l e o ·f 
attempted, unsuccessfully, 
simi l a,- to tr,ose installed 

U88-2 

that the reta1ning 1 ings, suppJ1ed by 
each, migl1 L be inadequate to per- f orm 
~u pp or t ing tl1e ,-all, Lhls Agency 
to loca t e ..1 ::.ou rce of 1·eta1ning r·ings 
1n l ate 198 7 . 

Another theor·y advanced was tha t the s hafts o f the bendaway 
dttachments tnight be oversized due t o the process of ga l vani zing. 

With t he c ooperation of t he U . S. D.O.T . , F HWA Research and 
Devel opment C8nter , a nd t he manufacturer-, Syro Steel, r etaining 
r·ings o f the origi na l type we re obtained. It was also de t er·mined 
that the recommended "pull -off " strength was 500 lbs. 

When an attempt was ·made to install the "orig inal " r1ngs on 
r·a ndomly se l ected attachments , the r1ngs wer e found t o breal< or 
spli t, usually between fingers. Measu rements were made of the 
se l ected attachme nts. It was found that most of the s hafts wer-e 
oversized up to . 069" . 

fl)e Materials and Research D1vision conduc ted "pull-off " 
testing o f the original retaining ,-ings and o f two gr·ades o f 
r eta ining rings made by a competing manufacturer. Each r 1ng was 
installed, either singly o r in pairs, on the s haft of a bendaway 
attachment wl1i c h had been macl1ined to t t1e s pecified 0.062" . The 
attachment with ring(s ) was inserted into a dev i ce which al l owed 
the rings to be pulled of f wi th 360° contact with the r1ng . This 
device was placed in a Tinius-Olsen test1ng machine and the for ce 
in lbs necessa ry to cause t he ring(s) t o pull off was measured. 

The or1gi nal rings were i nstalled 1n pairs, as specified, and 
a pull oft streng th of 1 60 lbs was meas ured. A retes t of another 
pair of rings produ ced a pu ll off strength of 2 4 5 lbs . Ligh t and 
heavy grade s ubs t i tute ri ngs were tes ted. n single "light"ring 
failed at 480 lbs. A pair of "light" r·ings failed at 1165 lbs . A 
single "heavy" 1·ing failed a t 11 55 lbs. A pair ot heavy rings 
failed at 2080 lbs . Testing was stopped due to a lack of 
undamaged machined attachments. 

The or1ginal rings f ailed at approx ima t e l y 40% o f the 
r ecommended pull off st r ength. They did not spllt but were 
slightly f l attened . The s ubs titute rings did not sp l it but were 
flattened and deformed. Only the si ngle " light" ring failed at 
approximately the s pecified 500 lb. pull-o ff s trength. 

Concurrently with the pull -o ff testing the manufactur e r 
produced a set of bendaway attachments whic h were not galvan1zed 
but coa ted w1 th a .50~o zinc paint. Be fore these COL' ld be 
Insta l led, anot he r vehicle impact occurred. 

On the> weel~cnclof July 17, 1'7'89 a velucle 11npacted tile. r,Hl. 
·!he bolt attach1n~ the f1 r st. bendaway l.<J til e po:.t wa ~. br·oken. 
The r·ail released as 1t wa-:. designed to do. No metal posts were 
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d:w1a g e d. The 3rd a nd 4th woo den p os t s were s plJ L ver ticaJ..Ly a.nd 
o n e b l o ck out dev1ce was be nt. 

A bu mper e nd, marke d VW and ma d e 1n Canad a , was found a t the 
scene. No a cc.. ident repo r- L was fl.l e d and the o per-ator a nd veh1 cJe 
were no t 1dent1fied. It thus appea r s that the t e rm i na l perfo rmed 
it~ des1 gn func tion of minimizing vehicle da mage . 

REI "!_STALLA"T:IO_~ 

lhe r a 1J was reinstalled on J u ly 25 , 1989. The broken pos t s 
were replac ed and some o ther pos t s were r· est.ol-ed t o a ve r- t. lca l 
posi t ion. The first 10 pos t s had the "new" bend a wa y attachme nts 
instal led. The 1· etaining 1·ings used we r-e tl"'le s ubst1 tute rings 
wh1 c h were on- ha nd. The attachment at the f 1rst post, a nd the 
l ast four o f the twelve posts were instal l ed with "heavy" rings . 
The ot her seve n had " light" r1ngs installed. Dur1 n g the 
installation, some of the rings were split . This was in contrast 
to co mme n t s by t h e wo r- kmen that , during previous r ep a i r 
activities, many r i ngs had spll t. None o f the split r ings wer e 
left in place. 

FOLLOW UP 

Preliminary 1ndications are that u s ing the substi t ute r i ngs 
will pr-oduce the desi red pull o t t s trengths and assist in solving 
the p r oblem of split r1ngs. 

The re i ns ta lled CRT will be observed until va lid conclus1ons 
can b e drawn as t o its effectiveness a nd life cycle cost . 

D1st r~.B,C,D,E 




