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l'jﬂl ]S HLLS[‘lCd ﬂhtﬂd DF [11C ]]DZZIC b}" sPl“R}" 'elCE.lOl-l. Tl‘lis erl-cl'l-lcl}" nlobjlc l]lach]J]t can bc
used for cleaning arcas with light grease problems, sand and gravel infiltration, and for
gcﬂcl‘ﬂl Clcﬂl‘lil‘lg.

REHABILITATION

Rchabilitation of the infrastructure 1s a major undertaking now being addressed by fed-
Cl‘ﬂl, srarc, a]]d lOL‘ﬂl go‘.-'cl‘l‘ll‘t‘lcl‘ll:s. ‘\x’”i]lc [ch’ nlagn]EleC DF l'cl‘ta\biljt‘atiol] l'l'la}" art T]l‘l‘ltS
appear enormous, rchabilitation often is very cost-cffective when compared to che alter-
l]ﬂt‘j\-’c Of now COl1SEl'LlCtle1.

This section deals primarily with the use of CSI corrugated seructural plate, or steel tun-
]]Cl ljJ]Cl‘ pl;‘ll‘ts o CDSr‘CFfCC[i'\“Cl}" rCsrore Tl‘lc Stl-LlC['L'llTll CRPRL_.JE}" Of dctcl‘iol‘atcd or Fﬂilj]]g
culvert and bridge structures. These deterlorared structures include precast or cast-in-
Placc CONCrere SIructures, concrere, SECCI or Pll‘s[ic plpt 'J.l-ld all E}l’PCS DF CK‘JSE.lﬂg bl]dgc
structures. |he corrugated stecl marerial is rypically inserted or assembled inside the fail-
ing structure and the annular space between the liner and deteriorated structure is filled
Wltl'l gl‘OLlE. Tlljs l'Chab.l“l“atllOD Ecchl-lllquc ]S COJ]IJHD[‘[[}-’ 1'Cfcl‘l‘cd o as Sllp “J].Jl‘lg. ‘AFTCL-
the grout has set, the repaired structure usually becomes much stronger than the original
onc al]d l'tlllajljs V]l‘tLl'ﬂ“}" fl-cc Of distl‘css.

Decteriorated CSI* serucrures can often be rehabilitated by merely providing a new wear
5111'£1CC -Jl'l [11C -U]"-Cl't. IF J]tctss;‘ll‘:\f thc_‘_.-' can also |:\C l‘cPE‘l‘ll‘cd bl" Shp lilTing or b:\" a J]L‘lnibcl‘
of other methods to provide a new, complete service life at a fraction of the cost or incon-
‘r'Cl'liCl'lCC DF l‘cPlacCDlCﬂr. A Pl‘ﬂctjtc FD[‘ plzlcillg a concrete il]‘f'cl't or CJ]E.ll-C l‘ll‘l‘ll‘lg is Pl‘o—
vided in ASTM specification A 979%A 979M. Some of these repair and rchabilitarion

mcrhods arc 21[50 dCSCl']de il'l [hjs SCL'erll.

‘Ml Df Ellc l]lct‘l‘locls dcscl'ibcd liclt.“-l lfqu] rca L_Dnlplctc lJl-lSPCL_[ iol] elljd c'\'-al].l'ﬁtllo n Df- Elic CTJ st-
Ing pipe to derermine the best choice of corrugared steel marerial and coatings.

Rehabilitation by Slip Lining

Materials and Details for Slip Lining

Use of CSP or strucrural plate products has a number of advantages for sliplining appli-
L_ﬂtjol'ls. S[?ﬁﬂd'ﬁ.l‘d CDl‘l‘L‘lgﬂer STCCI PiPc\ lTl'e'll'lLlFaL_tLll-Cd l]l'l ﬂL‘COl‘Cl'<111CC Wltl‘l .’L'\.ASHTO K'I
36 or ASTM A 760/A 760M, may be provided in any lengths which would facilitate
il]stl‘t]oll ar Ellc Sitc. Tl‘lc CSP lilTCl' P‘JPC can |3C lTl'JnLlEﬂCrrU‘Cd o ﬂl‘l}" St'cll'ld'cll-d sizc or ‘r'.“-'
tually any custom size, round or arched in shape, to fit the existing pipe cross-section.
"QICCLHT{[C Slll'\"t}"‘“'lg Ofl‘hc c’xist]l)g srructure .JS .llTlPOl-E'JnE o dcrcl‘nijnc l‘l‘lc lTliLTilTllU]l szc
DF “l‘lcl‘ PlPC Tliat can I:\c ]l'ls[i'l“cd. .”"\ ll}fdl-'ﬁlllic elcl‘\-'ant'agc 1713}" bc g'el.ll'lcd bl" Llsil]g chlical
L_Dl-l-nga[Cd SECCI Pjpc lF Ellc CK]SEillg PlPC jS a]]]]lllal' CDl‘l‘ng;‘lttd or l'l}"dl"cll'lljfﬂll}" l‘Ongll dLlC
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o CDCCCSSI\’C dcf01'1'1'1€lt10n5. Ii: [hc owner dcsircs o mﬂintﬂl]l maximu]ll hydl'aulic L_Elpﬂcl_
EY DF El‘lc 11]1:, EIlCJl d-lc LISC OF a slllooth 11]1Cd Corrug:ltcd SECCl Pipc 15 l'CL'OmJnCndCCL
Choices of this type of pipe include ribbed pipe, double wall CSI, 100% cement mortar
lined, and 100% asphalt lined. A number of coatings arc also available to provide the
rcqull'cd l'c]llai]'li]'lg dcs[gn 11{: 1:01' ﬂ’lc strucoure [SCC Dul‘ﬂbﬂi[}f ChRPECr 9].

B Figure 12.3 Typical slip lining installation with a pipe arch shape to suit existing
cross-section.

CSP is lighowelight, making it casy to handle and install. Skid devices may consise of steel
or pressure treated wood gulde rails placed on the invert of the cxisting pipe, or skid bars
artached to the liner pipe to facilitate moving it In to the desired location. These devices
also maintain a minimum space berween the bottom of the liner and the exlsting struc-
ture to facilitate proper grouting. Adjusting bolts are used to secure the slipline pipe in
position and prevent floating of the pipe during grouting. Thesc usually consist of 34
inch diameter rods, threaded through nuts or steel angles welded o the ourside of the
liner placc. Typical spacing is approximarcly 5 to 10 foor centers and ar about 40 degrees
on cach side of the top centerline. For relining a concrete box shape, three sets of these
rods would be used, located at the top and spring linc on cach side of the liner pipe.
Grour fittings arc welded to the liner pipe wall at positions and spacing as determined by
the _Englnccr. See F]gurcs 12.8 and 12.9 for l:yplcal derails of slip line installations.
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B Figure 12.4 Pipe sections can be fabricated in lengths as required to suit slip lining
installation.

A

M Figure 12.5 Liner pipe is easily installed by pushing or pulling through host pipe
using conventional equipment.
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. M Figure 12.7 Deep corrugated box culvert lining a falling bridge. Note the dozer
Chapter12 pulling the corrugated box culvert into position.
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2"to 3" diameter grout fittings
at 4'to 10 centers lengitudinally

(spacing is dependent on dlameter)'

Possible maximum pour

levels, as required by (,‘_
design. A )

274" % 8" long hold-down/alignment
bolts spaced at 3" to 4
lengitudinally on each side

Continuous angle with nut
welded to angle at hole
locations

_ Annular space filled
with grout or
flowable concrete

- Corrugated steel pipe liner

| Invert of liner pipe Existing pipe

Invert of existing pipe

2" ming Blocking or guide rails

M Figure 12.8 A typical section of a corrugated steel pipe slip line installation in a

round pipe.
. . 34" % 8" long hold-down/alignment
2 to 3" diameter grout bolts or threaded rods spaced at 2' to 3'
fittings at 4' to 10 longitudinally

longitudinally

-— Continuous angle with
nut welded to angle
at hole locations

Grout or flowable
concrete to completely
fill space

| Existing concrete box culvert

4" % 8" long centering
- alignment baelts spaced
at 5'te 10" longitudinally

each side

Corrugated Steel———
Pipe Liner

MNut welded over hole

I Irwvert of liner pipe| o
in pipe wall

an nﬂn-] Existing invert - \\
it
4

Blocking or guide rails

M Figure 12.9 A typical section of a corrugated steel pipe slip line installation in a
concrete box culvert.




