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EFFECT OF SOME SOIL AND GEOMETRIC
PROPERTIES OM REINFORCEMENT iM
CANTILEVER RETAINING WALLS

Mohammed Shaker \‘ Shi mu cay F:u'is Jasim Al-Falgany

Abstract
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Ihis vesenros pres s D results obtained from STAAD T compuoer prosran,
winel give the steel wen Do cach part ol the retaining wall and tor borh PRI ]

coct the analvais and deston of the cuilever

ropettics of soil which is retamed e he wall,
m;ltluuu ol internal friction, and inow’Jition to

seconclasy divecinn T rocreh studied diflerent values of anil werghbnl didlerent
vihies ol haeli s

Norearession analncle was made o the date resalted rom reseiceln el an
cintion was tesa e om e regression relates the studied propertics touether.
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1- GENERAL

Retatniing wadls wre structure used o provide sk thtl] o cartlt or other material
where conditions disallow the mass 1o asswne its nature ]t‘]k and e vonnesty el
to ol back or support soil banks, piles, und water,

Retamning walls are clussihied, based on the miethod of achicving siabitiny, nio sia
principel tvpes e ( (' The srvvily wall deponds cpon o wetsh as the nenae anplics,
for stabitity, The cantilever wall is a rein Toreed-conerete wall that ulilizes contilove:
sction o retiny the pues belund the wadl fronn assuming o natural slone,

Stability of this wall is pavtiadly achieved from the weight of soil on \hc I
portion of the base slab, A counterfort retaining wall is similar (o a4 cantlever velal
wall, except that it 1s used where the cantifever s long or for very hioh presanees e
the wall und has counterlorts, which tie the wall and buse together, built o b
along the wall to increase the bending moments and shear capacity of the wall.

As indieated in Frg. (Ie), the counterfort is behind the wall and subjeci =
forces. A buttressed retaining wall s similar o a counterfort wall, exce,
bracing 1s in front of the wall and is in compression instead of tension.

Two other types of walls not considered further are crib walls, whic.
up members ol picees of precast conerete, metal, or timber and are supporic . -
preces cmbedded in the soit for stability, and semi-gravity walls, which
interinediate between a true gravity and a cantilever wall.
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Retaining walls must be of adequate preportions to restst overluming (or

= H =
excesstve alting) and sliding as well as being structurally adequate. Terms used in

retaming-wall desion are shown in Fig (2.
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Froure (1): Types of Retaini
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- Introduction To Cantilever Retaining Wall

Dimensions {or a retain .11_‘ wali H|‘Olh( be adeyguate for structura stability and to
satisty local building-code requirement

The top of the stem should f_’v“]‘.c:‘nﬂ}‘ be not less then (200 mm) from a liberud
fnterpretation of ACT Art. 142,77 and preferably not less thaa (300 m.nJ. su that proper
phicenent of conerele may hc artected and, if part of the end spalis ofTor s broken off)
asuflicient amount will renain do satistv structural and aesthetie 1‘cquirun1:1:L:<.

Tihe base-slab dinensions mlu.ul e such that the resubtant of the vericai fea s
falls within the middle ene "::'d. I the resultant falls outside the middle one-thind, o

toe pressures will be excesively laree, oaly a part of the footing witl be i Tective

A balter s usually sl o Ltmt.luu retaning walls to affect some suvine o
material®. A front hatier is prefeiable so that the forward wall movenent 1o develap
active pressure 15 not notecailes Most higlway retaming walls i cemte all bridee
abutments bave the cwopocd face vertical A slight oerense meostabilie S0 vhaally
ovtained when the Datier s o the baek face. Low walls ol under 5 oei Bere b awails are
often il with constont thickiness 1o save on {orming costs"

- Forces On Cantifever Retaining - Walls

T he forees acting on @ retaining wall are customarily aken por tent ol Tenglh for
botic gravity and cantilever walls, Counterforted svaltls may be considered s o uni
Betwerts uliits. or s unit centered on two buliresses,

forces oh oo candilever wakl are sbhown i Figo (33 DBecauase ol dithicults o
cvaluatimye wall friction, 1t is usual ])ldi,l]LL to use the Rankine active proasure {le.
tahing i 0 tor wall height less than O 1o 7w’

For walls over about 7 my in height the Cowtomib equuttion s more veots wical'. It
should be noted that the wall Tieteht L for use i deternonimg the maxiousn shear and
berding moment acting oo the stent is nol the same as that used o find te diving
torees for sliding computations. The designer must alse nake w decisian o s histticr o
s passive prossure from the sotl i front of the toe and whether the soth covering the
toe poriion will be available for resistiog overlurmng moments and shding, Most mes
this soll is neglected for a conservative solution.

The use of the differential cquation enubles rapid computition ol o cutol
pobitts Tor the reinforcing steell sinee 10 is uncconoiical 1o use @ cotsil wuosnt ol

reinforciny for the entire wall height
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Figupe f2}): Princip;ll Termy Used wigy Retrinine wallg

! d /Sor-—.th"r-u DT A
41404 Boin s
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4~ Presentation Of Results

The results were obtained from STAAD I computer prograny. The rosuits wers
checked with results of by hand solution.

The investigated purameters are whulated in Table (1.

Table (1); The Investigated Marameters.

| Soil Unit Backfill  Wall ~ Water A
Trial No, | Yeight (‘Y)a | Angle(e), " Height, my Table,m m_‘ ,]:“ e
i KN/nv ; ] KN/m
i S S |
S 2 ! | 0
_.' S ____._______ I (1 — e [] —_— | [] | {]
: i 7 | |
2 ‘ 20 { ' - _ 0 ; 1
. 12 | 215 ;b0 0 |
5 Lo 25 | ‘ 0 ‘ 0
s 0 25 7 ‘ It i 0
L o T T __?__ !_ o I =
5 16 s e 0 |
Y 200 5 o 0 0
R T R 12 10 2 ‘ 0 0
‘ 11 ‘ 16 10 7 0 : 0 i
oz 20 1) 7 0 0 |
The resuiied Tactor of sadety avainst shiding s (2400 and apanst overbarzas oo

4-1- Etfect of () and (v) on Primary Wall Reinf.

As shown in foure (4), we et say that there bs g clear relationsiup between
anele ol back 11 and primary steel reinforcenient i wall especially site b sotl o
weivht, the inerease in buckfil) angle increases the steel area owatl There e eltee
ol back 3 anele in Jow unii weight en wali reinloreement.

Also 11 low backlt pueles, the effect ou wall remdircement o Litle el
clears.

There are clear tend of results as a stradght line Bebween Bess voramos
mdicuated above.
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Ficure (4); Relationship between Angle of hackfill andg Primary Steel
Area of Wil

w2 EfFeet ol {u) and {y) on Primary Slah Reint,

S flvore (3)) there apc no effects of angle of baek)
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Figure (3): Relntiunship hetween Angle of Rackfill and Primary Steel
Area of Slah,

1-3- Fifect of (¢) and (y) on Sccondary Walj Reinf,

As shown in figure (0). there are no effeets ol angle of t
O secondary reinforcemeny of wall. Sume certain valye of st
comditions, :

and unit weieht

1]

of ateel aren far all

ekl and uniy Wl
eel area for 4 studicd
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Piure (0): Relationship between Angle of Baek{ill and Seceondary Steel Area of

Wall

-4 Bffect of (a) and (y) on Secondary Slab Reind.

As shown o figare (7)) there are no effeets of angle of back {10 and Uil werpl
v secoidary retnforeement of retaining wall slab, Same certain value o s'eel area Tor
all studied conditions,
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Figuee (73 Relationship hetween Angle of Baekfilf and Secondary Steel Avea of
Slab.

4-3- Investigation of Minimum Batter

‘The batter Iy usually used for cantilever retaining walls o afTect sorie saving in
material Minimum value for the batter to ensure safety is investigated to be (547 and
15 closing 1o the standard minimum batier (1:48), as shown i Fig, (23 alter Bowles,
Frgure (8} shows the relationship between primary steel area of the wall and wall huse
width to wall top width ratio, trom minimum value of that ratio caleulare e minimus
batter and 1t Is very close o that in specifications of retaining wull.,
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Fignre (8): Relationship between Printary Steel Area of Wall and Base
Width to Top Width Ratio.

5- Regression Analysis

A regression analysis was made o the data obtained from the rescarch, Fo. (1),
resulted from regression, correlated  the studicd variables tocether o estimate the
sitable primary steel area for the stem.

Asm A 333743 0 70535« L 1023720 ()

Fie, (91 shows (he results of T, () Tor different values of different variables.
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6- Conclusions
From the resulls. one can states the followings:

[-The effect of unit weight on primary stec! area in wall e ey i bk value
ol unit weight ¢ =[5 kN/m™ ).

2-The eftvet of bd(,]\[ angle on primary steei aren fin wall Be considerable in
large angle value { > 37,

A-Primary steel area of slab and sceondary stee! area for botl: wilt and slab
have @ certain value for cach cuse, 1. ¢, unit welght wnd buck B ansie have
no cffect on steel area in primary and sccondary slub reinforceront and
seeondary wall remiorcement.

+-The nurimam batter investigate in the rescoreh was close o standand 15 SE)

S-Hhe results i primary (As) Tor wall have an approximate parelicl i b
trend,

7- Reeomniendations
I tuture work we supgest the following recommendations: -1 - Consicer other
vartables. such as coelticient of internal friction, waler table varivion in both
baek aud front of the refaining wall and apphcation of surcharoe load an

back (11l the design.

- Mahe aregression analysis for the data obtained from rescarels Lo Uil an

cquation correlates the variables o be vsing in design,

3= Study other tvpes of the retaining walls,
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