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ABSTRACT

t¡tost higheay departnents 1111 eventually be
faced irith the pEobIeE of horr to extend the
uEeful servlce life of deterlorated drafnage
9truct.ures yherc thê coat of âctuâl replace-
rnenÈ ïould be prohlbltive. ifhen faced wlth
such a Eltuetion, thc Àlabâna Elgheay De-
partnent choae to replace corn fnvertg of â
large dlaneter coErugâtd netå1 atruetural
plàte pipe wiÈh Eteel årEor plattng. The
lnstallat{on oÉ these !rEor-p!.rteô tnq¿rÈg
hâs slgnificånt1y lncreaged the uaeful sêr-
vlce life of the exietlng plpe for a frac-
tfon of shât the âctuâI replacencnt coat
would have been.

l¡lost hlghyay departnents sfll eventually facc the
problen of extendlng thc useful lifc of detêrloratêd
dralnage atructuEea fn locrtlong vhcre actual' re-
pIåcenent coat ls prohlbltleê. nhen faccd rith thG
problen of repalrlng sorn lneêrta of 1ârgê ¿tiarnctêr
corrugrted netal (ct{) strucÈural pl¡tê plpc, the
Àlab¡na Efghray Departtrênt ln¡talled steel arrcr
plating in thê exlstlng ¡rlpc, thu! Gxtendlng the
useful scrvlce 1lfe.

A triple llne of 8l-ln.-dlanetêr Clrt Btructurâl
plâte pipe rae ex¡rerlencfng sevcrc lnvêrt dêtêrlorâ-
tlon. thls deterloEatlon ras cauged by an abrâlivê
bedloâd of sandatone florlng through the pipc ât
hlgh velocltlêr. There ra8 no Indlcatlon thaÈ âcldle
flos condltiona conÈrlbutêd to thê dêterforatlon of
thc fnvêrta, becaule lor flor pH var n¿¡¡urcd ln thê
rangc of 7.0 to 8.0.

the Èriplê llnc of plpc lc locatcd ln an ¡rca
knosn ¡a Furrlcânc Eollor on tts-31 rt Hurrlcane
Creck ln Culln¡n County, Alâbârå. ThG sÈructural
plâtê plpêB are cach 517 ft long and ârê locrtêd
under a roaduay f111 of approtlrrtcly I35 ft. In
pcrloda of herey ralnfall thê plp.. qcratc undcr
headvatcr dlepttrr of l0 ft or grcatêr (!êe Flgurê I).

Wlth thc cxccptlon of thc ilctêrloråtêd lnyêrtr,
each plpc va¡ ln good structural condltlon, and the
f ill ovcr Èhc plp.r hld e4rarlGnccd llÈtl.ê !rcttl.-
nent since orLglnal conltructlon. Rêphclng thcsê
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plpea uould have been coat grohlbltlve; ther¡¡6.a
ßethod of repalring the lnverts had to bc d¡o¡_
before deterloratlon reâchêd ân âdvanced stao¡ .f
r.ould thrcaten the structural lntegrity ot tfrå-p1ff
and roâdvây f111.

l{hen orlglnally constructed ln 1952 the Cl¡t $,_-
tural plât€ pipcs were bitrrninoua coãted b"ttr iijä
and out for corroeion rcglstance. But becâuse of frabraglve bedload, the bltu[lnoua coåting ear È
eroded frm the invert ând the need for "n ".oriäresistânt lnvert eâs evldent. Àlabårnâ Elghray tpårt¡ûant t¡rlntcnrncê forccs âtterûpted to solvc i-abraelon E robLêE by ptâe tng a liner of bf rst-_l
wearlng lãycr, approxlnatêty I ln. rht"a;-l'T
plpc inverts. The blttltlnou! llncr, horevêrr corr¡
not rlthatând the abragivc bcdload ana deterior¡ii]
occurred rapldly, ¡nd cvcntually thc netal Þipr tr¡-verts becåtîG aeverely êrodcd.

In 1971 the Alâbrrûa Etghyây Dêpårtnen_È propo{lt
correctlec !¡êâaures, ehfch lncludcd reldfng 9.1673.
ln. pcncll bara to thê lnverts, tylng nclded rl¡¡
fabrlc to Èhê rodc, and than pl¡clng â gunltê llnt
ln thc lnvert¡. Thlr propoeal sa¡ abandoncd bccru¡
It s¡r bettcica thât thê srêêI arnor-plated Invfr
eâr a mrê frerDåncnt correctlvê [a!aure.

In 1973 th. Àlâb.ñt Elghyay Dêpârtnent let ¡ ca.
tract to repalr Èhê dêtGrlorâted lnvertE slth ¡t¡rl
armr platlng. Thê conèrrct spêclfled thê install¡.
Èlon of a shapcd, 0.1875-1n. stca1 arnor plâtr lr
thê exlstlrìg plgê8. the lnvert ârnor plâte ånd
exlsting pltË! ecrê to ba provldcd wlth
anchor studs (KSl{ or lfêlaon Studs) rlth â
rrrrtår b€d to bond the plpc and ârúor plrtè
(sêê Flgure 2). Thê l€ngth of arnor pIâtc sêct
ând hândllng procedurêr serc left to thê contr&\
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FIGURE 2 fumor phte-typicd ¡ccti<m.
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FTGURE I Go¡¡ s€ction of roadway fill.
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I ," ¿llecretion' In addition Eo che lnvert rePå1r'
i zol'5 '1,.^c¡ also provided for cons¡truction of a

I a, ."t1iTrrl at the outlet end, srope paved aprons
L-.¡inr"t.---,-'^-,á¡ bhô a¡rt1aÞ- and soecial pavedit:ill'i* irtãt ana the outlet, and special paved

* wl') á-ôrñ the roadvay ernbank¡ûent slop€s'
dltdneÞ¡-- conEtructlon consisted of âttachlng an

flt-t-,,.-r"n"."11 systeß to the crorn of the plPeg

i:iili"""ll.;1",."iï',,".'ï:"$T!;;'JJ"il'n:
tttl Ï'iåi"p"d, and trere ftÈted ïlÈh the regulred
ære Ï'17 stuag. The ßonorall sYsten provlded an
.ryi.* means of transPortlng the plâces nithln

ïtnl'ãi-I".-utatneter 
pipes (see Flsure 3) '
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concrete mortar b,ed ra8 Placed, and che Plates were

Ior.ered vertically lnto the úortar bed. Thls Proce-
dure was follosed inltlâlly' but it râs found co be

unsâtisfåctory rhen the concrete nortâr bed sas vI-
brâted to renove volds under the Plates' vibrâtiong
of the mortår bett caused noeenent of the PIâteE' and

illfftculty in alignrûent resulted. Therefore, Che

nequence sag revised aa follosg: get three platea¡
tac-k selil, brace, and P1åce concretei and vlbrete to
retKrt'e eolds. After àllorlng the concrete to cure
for 7 atåya, the braces nere renoved and the plaÈeg

were weláed together. vârying âllgntnent and profile
of the existinE pipes cauaed gaps beteeen adJolning
arttrrr P1âte8. Strlps of steel arnor P1ate lere
nelded in Plâce to cloae these gâP8' An ePoxy was

ti.n pr".i on the unflnlehed concrete edges' and a

sand-éenent grout eas applieil to obtafn a uniforn
flnlsh. The contractor was regutred to regaleanize
ã"rüiã.ã areâa after rernvlng the monorall Evsten'

rie last gectlon of steel ârnor-Plated lnvert iÚag

lnstalled ln June l9?1, ând Èhe proJect Ta8 c6t-
;;tã in Jânuary 19?5. The lnatallatlon of the

"t*f 
arúor plated inverts ee! bfd ât S103 p€r

llnear foot for a Èotal of 8160,041'40t Èhe total
project cosÈ ïãË i325'03i.- 

Átt.. 9 ycars of servlce the stecl arnor-PlaÈed
invertg are functlonlng wellr gith no adversc çear'
The Ct¡t atructural Plate PtPe! have nory been ln ser-
vice for approxfunaiely 31 yeara and are functloning
well, rlth thc excePtlon of leakage ât 3onê of Èhe
j;i;¿". rhe lnstâllitlon of the steel ârror-Plrtêd
ino..t" hås extênded the ugeful gervice tlfe of the
trfpfc llnc of 8l-ln.-dlr¡ûêter plPe for a fractlon
ot itrat acÈual replacenênt coats would have been'
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spcclal acknoYledgûcnt la glven to Àlabülâ Blghray
IÞpartænt peraonncl rho furnlshcô lnforr¡tlon on

thl.s gtate-fundcd proJcct, and to Robêrt E' Portêra
of the Alabânr Dlvlslon offlcê of thc FêdêEal Elgh-
sây Adnlnlstratlon. nho alao furniEhed lnforEltlon
on Che Prolcct.
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FIGURE 3 Method of in¡tall'¡tion'

Before the rrnor Plâteg could bc lnstalled ln a

oloc, â dlverslon ttrû las bullt to block eåter fron
l.l lfp" tnd alivert lt through the othêr tþ plP'a'
ãtoon¿i"t"t enterlng Èhrough crack! ln thê PlpG
,"ilr-r"" hrlted vit¡ ¡ qulck-scttlng cenênt seâl'
ðncc arf water sa! ellnlnatedr thê concr¿tê anchor

ilø" ,"t" velded Èo thc erlsttrig pIPG lnvcrtt a
PubllcâÈlon of thls PaPêr !¡Ponsored by Coúúlttee on

Culvcrt! and Eydraullc Structurea.
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