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Abstract:

This research dealt with a comprehensive definition of the types
of support walls and their importance, and study of the types of
concrete supporting walls.

We talked about the types of non-retaining walls with their
various components and the appropriate places for their use. Then
we identified the types of retaining walls that do not contain
concrete and iron in their components. The materials used in those
walls and the methods of their construction were mentioned.

The types of problems that can occur to the supporting walls have
been mentioned. And the criteria for which the walls must be
examined.

The research dealt with the most important part, whish the method
of draining water behind the retaining walls, where the drainage
works to preserve those walls and get rid of the pressure that
causes rain water or other sources of water to collect behind and
under the walls.

Some general considerations when designing retaining walls
were mentioned, and the types of forces acting on the prevailing
walls were known.

The loads that are supported by the wall were studied to calculate
the stresses resulting from that attribution, and then the wall was
designed according to the steps of the British code, which
includes the design of the balance in terms of resistance to slip
and rotation.
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Alternatively using a geotextile wick drain

Backfill with free-draining soil
but may omit if using a wick drain

Granular matenal of size to

Weep holes |
avoid plugging weep holes
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diameter

Drainpipe covered with
granular material. Cut hole
in counterfort if required

2Ll laal) Caiat (2-15) 08

25

—
| —



Aild) hailad) aranai die dale &l e 2-7

sl aleative 3 Jeall Jie dega Jalse 330 Lo aaiay sl Lail ol asarss
Aniad) dil) G lall 5 eolil) 8 Fadiiinsall ) sall

Baill) dal sl araail ddle &l ghad
shiuall g Jaad) aaad ]

Y Jaall (Y1 0) s sand) Jaall lly Jdy Lalal) aleation (o3I Jand) s o
(3353 se gyl s il 1) YN 5l 2L ) i)

Jailall gu.ﬁg.l\ Jead) ,Laal 2

oailiadll a3 of (e 2SS AiSlans g cduza yo g o)) Jie ailall dpunigh) (ol sl sty 23
cﬁ}mﬂ Jaall & T R

235l LA 3
ASLE ) sall e paall g shall g Al Al el aadiuin Sl ) gall g 53 st S
oY) Jalas 4

Jalall Gl Jady a8 gial) Joaall Jaat ai€ay Lilall () lasal i 53000 didas ¢ a) ol
(e Y T Qs cwnigl)

bl el b
DY) sty ludia IS Jaall g 58 Glaal e JS5 GLuluY) paay
Auilis) @l e )6

Gy s i 13 S 13 el gl 5 (5l ad) O all Jie Asiliany) Jal gall sle ) e o

26

—
| —



FORCES ON RETAINING WALLS
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o yigall 3 681l b Canny (Sl da e ).\3}63\3\ a3 Jaay ) (L) ‘ﬂbucu.mbul\
xSl A le e aladl ¢ 5all e ddadill b gl Jadil laall (e Al ¢ 5all e
Glla A gy g aclall e ad e S S auim g o La Llle (A0 <D ) paal) 8 kil e
ALY (2-19)JSall 8 Allad) o2a 85 igall 5 8ll yedas Sl ) Jolas & lacY) &
sle Janisaclill (3 5853 s sall 50l Y T 5k5 dlal ), (ol ) s llia Hy, U5 G &)
2l ana) e Adlse
ol Jraadll Jale 8 llal g W) san 8138 () 5S) Ladie ()5S ) 8N Ja g 3 T g
DY) e aai o Lisia e = 1.0
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YY) sl 8 (om0 Alial) bl da i) (ppaniat iy ccunSl) A Jle il 3 e

Resultant

force H,

1L
et

— — —— ————— —

i Soil force W

Dl2 Olg. .|

, %
Bearing
pressures A

Sl Lial e o il o il a5 (2-19) S

Gli a8 1Y) el aay sale TS ()5S Cogu (L g sa LS o jaiuY) Jilas
s‘-\ﬁ;\ Lﬁ)})‘A\wUJ&,m‘M\e&g:\:‘s}Sﬁj\ J\A;.“:\ALAA‘;AUA:MY\SJLA JP
Ol Jal 5o alasin) g ol il 1SS e 8 Al i alasiinly ¢ 3Y 30 5 yilal JalS il

. 5 Yia
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Blauzaly) Jaad 58 Jdad |2

Ladie aladin S dpaad) Allad) Gulad e 5S35 Jadl ) Jiud Jaaill 5 )08 bl b LS
. sac al) a u\.u; J.Lﬂ:i

-2 3l S e jsaa dgaag padl dlaae gl (IS las 8 Jshaaay licly
M =y Hyy + VG (D/2 — x) + vV (D/2 — q)
el Jaall g
N = yp Gy + Vr3Vi
Lot A al) Jlaa Yl Elas ¢ 55 a2l L) Alall dplly ALl 028 3
Yr1 = Yr2 =¥r3 = 1.0
a8y Jraaill Jaza lual g

p N M. D
D 172
[ =D3/12 &
p oM
D D2
3
N 6M
2D D2

Jyﬁﬂ\j;b'nﬁ‘!\ﬁmﬁ 3
@%@\ed}mﬂ\zg&\d\;ﬂdu&\ﬂd@)ﬁﬁ@\@ﬂuﬂﬁmﬁ&\)ﬂ\éﬁ
Alail) Las) gall g ¢ 5 gamdll Anaal) Mhﬁ\gyf J k) ﬁ\sﬂq BS8110 ‘_,’_Ua.u.d\ ASl s
@ﬁ\&]bk\éﬁ;?\ﬁ\};ﬁmﬁeﬁy&gcuaﬁbej)'ﬂ\__aua&@]uﬂﬁu\J.JU
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(bl Lilall araal)



S Jadll

Ailaad) Taflal) apacati 3

. ‘“,JE Al Jaila asanal 3-1

Lilall s 3,50 m gl )b (o) 5 Dals sl elly g adle Al e S ails Lails avenad
.1 = 19KN /m?4s Jual ae 5 mhua ol il Jalall (5 fiue

Aacli 4 )i et yiine 4paSy adaslie 4ggean Aile ) 455 (e (sSh AAD ) Salald)
b S Lgilial 5

p = 18.85KN/m3 (saa 4l () 5) 24U

0.6m sac ) o

@ = 30" iVl a )

sin® =sin30 = 0.5

il laia Jalas

k, = 0.333 (Jlxill bauall)

k, = 3.00 (Gl haall)

p = 383KN/m? gdsall 34, 5l dadia |7
fou = 25KN /m3 Lilall Clea 8 deodiidl 6l Al i< 8

o Ul A WN R

f—o0.45 -

h=3.50

—
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;g.‘m\ il hibl\ﬁmicﬂ\#
azlul) Al e Taleie) dalia sl SUEAT 2 canlia s (el 3l Jaila e J geaall
el anliall Wil e J gpeanll 25y i SST gl (3 e sl o pal aliaed cliay V)

Gile ) pa g Y glaa oale ) 2y A ¥l o Lple avanaill a2l o 5 gaill a8
(JSED (8 anima alag¥l) | a8 gall Sl )y il

OV (8a8a

10y gall 40881 5 gall

Ll Jelaas p = 18.85KN/m3 & dnnadl 4y ll GBS o Layy 4 1) SpilSa (e
ZAREA| (e (dl.zsl\ .L\:..AS\) OJ)AAAS‘ 4..\)33\ Lra uA\ Ka = (0.333 Jlxall

P,=K;,*xpx*h
= 0.333 * 18.85 % 3.50 * 1 = 21.96KN /m?
19K N /m?=saaall Gl jill mhaus e Sl Jasll o)) G g

LJA&—L\.HA—JL.\IAJLI J}M&M k_l\‘)ﬂ\c.la.m‘ﬁjc Aﬂ‘)a.mj\ Jaall 128 uc«:ih]\«gsﬂ\ a)sl\ BN
;‘UJ\&A\

P, =K, +19 =0.333 %19 = 6.32KN/m?
Lailal) gl ) JalS; Lakiia g le ) 5 el yaiall Jaall 138 () 585 5

O 2 (S Ll e T g e 4xg il Ao Hyo sisall 4380 (5 5ill s34 (e (03

1
szi*Pa*h*1+PS*h*1

1
= 5 x*x21.96%x 3501+ 6.32*3.50*1 = 60.55KN

20 gl dgaad 1) o 581
W =y, * Volume
Gp +V =
w; =25%0.5%29%2.09*1=757KN
w, =25%29%0.45+1 =32.6KN
w3 =25%0.6 3 %1 =45KN
w, = 18.85%0.23 * 2.9 1 = 12.5KN
wg = 18.85*0.5*%2.9*2.09 %1 =57.1KN
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We = 19 % 2.32x1 = 44.08KN
Gx + Vi = 266.98KN ol 35V & sana O
266.98KN = (& o_isall Aol 11 ol (3
Lilall ol 5l (e Giall
AV Aol Gl ¥ alaa aadi
Y1 = 1.6 A 2l 488 o sl
Yy = 1.4 (fruzall da slaa) dpud Hll o 53l
SN Yl
Adkaall (pe Canny
Wy *x G +u*xy; xVie 2 yp * Hy
p = 0.5 Jalas ) Lar g
Ualaal) (e SSIAY) Do slia o 8 s oy
u(1.0G, + 1.0V,) = 0.5 * 1.0 * 266.98 = 133.49KN
Aslaad) (e Ll 2T (3Y 530 Lppusal) 4,889 o 5l
Yr1 * H = 1.6 * 60.55 = 96.88KN
R(L.0Gy + 1.0V) = ypy * Hy slaall e 0
133.49 = 96.88

GY Y e el Jailsll 3

DAY (a8ad QM
(6 sl Lpaal) Lgilla Jisacall Al o g A ddatill J s Tailall e o Sigall 5 58l a5 e 230

1 h? h?
M-=vnl\g*fargthxy

02 3.5072
+ 6.32 %

1
=1.6 (E* 21.96 * > = 133.7KN.m
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MT u_ds.'am MJ\AAM e}ﬂ\}

3
M, = yp1(w1(1.393 + 0.45 + 0.23)) + w,(0.225 + 0.23) + w5 (E)

+w,(2.54 + 0.23) + ws(1.393 + 0.45 + 0.23) + 19
2.32

Ifys; =1.0
~ M, =1.0(75.7(1.393 + 0.45 + 0.23)) + 32.6(0.225 + 0.23)
+ 45 (;) +12.5(2.54 + 0.23)
+57.1(1.393 + 0.45 + 0.23) + 19
% 2.32 (22E +0.45 + 0.23) = 473.36KN.m

473.36 > 133.7
o MR > Mo
Gslhe s Lo o A e Y] Al o)

hial) Aat arenail) L
A0 Aalaal) (e 4 5 data o g8 s oy

saclall S e Jsaaall 4 M s

case D &y N s M as i o s eae @l e (a4 53) 4 il i sy 0
::AQGJ\

N = Total vertical forces
N = Gk + Vg = 266.98KN
1Y) G o labea Al sacldll JI S e dad JP?JJ*J‘ awbMm Ay

1 h h
M= <_* P, + h) w5+ (B k) » 5 +wy(15 - (0.23 + 045 +1393))

2
—w,(1.5 = (0.23 + 0.225)) — w,(0.23 — 1.5)
— ws(1.393 — 1.5) — wy(2.32 — 1.5)
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1 3.50 3.50
M = (E * 21.96 * 3.50) * + (60.55 * 3.50) *

+75.7 (1.5 — (0.23 + 0.45 + 1.393))
—32.6 (1.5-(0.23 + 0.225)) — 12.5 (0.23 — 1.5)
—57.1(1.393 — 1.5) — 44.08 (2.32 — 1.5) = 335.9KN.m

N 6M 26648 6%3359

P, =— - = 312.9KN/m?

1 =5t D2 3 T 32 3 /m

o _N_6M_26648 63359 . .
2= p "Dz~ 3 32 KN /m

~ Pp =312.9 < 383
7 samall e Ji1 1 gall 8 Jaaial)
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;g.b,'ts Al Jaila i 3-2
2000 kg/m? dasia 4US I3 A 33la acy olial g gall  J5lS galiiny) Lailall
. 110 KN /m? & 4z semsall Jaaill bara

_ sl

Sl i il G gaT 1
Sl Jaatll ki maas 2
Aaliy) e 3Y sl aladiuly clai¥) el menad 3

fy = 460 N/mm? gluill y0a 3a sl
o = 35 N/mm? Liall G s Lasiioad) Al 2 44
¢ ol i) Jadlad) el ) shad
1-Stability
J AN

A3Maly Lany (Y1 Tk (6 L
P =Kapgh
finall Gaall 56 o 5 a2l AES Jis
P =0.33 X 2000 x 1073 X 9.81 X 4.9 = 31.7 kN /m?
@ Dhall e jie ] Jsh e 48913 @l () S
H, = 0.5ph = 0.5 x 31.7 x 4.9 = 77.7 KN
203 gaal) Jlaa¥
Wall = %(0.4 +0.3) X 4.5 X 24 =37.8kN

Base =0.4Xx3.4X24 = 32.6
Earth = 2.2 x 4.5 x 2000 x 1073 x 9.81 = 194.2 kN
Total = 264.6 kN
L o) Gl e alae aadin (Ll iy Jailall o) 53 e gl

85l bl 1.4 aladind aiaw lain eailall Jraaill 1.6 038 s Gl Jale alasial oy
Al
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SN Y
Aalaall (pe sy
w(1.0G, + 1.0V}) = ypHy
p=0.45 <Y Jalao e (al yiily
Udlaall (pe ASIAY) Lo glia o 58 s a1y
w(1.0G, + 1.0V;,) = 0.45 x 1.0 x 264.6 = 119.1 KN
alaall (e Ll 2 (3Y 30U diual) 488Y) o g8l
Ve X H, = 1.6 X 77.7 = 1243 KN
Jain Ao g ASISIA) 5 g8 A slia 58 g3 Cangy (SMKIAY) B8 slati BY BV 548 oY Tk
Sl Ol Gk e @y BaiaS S 5 alud) Y]
H, = yf X 0.5K,pga®

5 Al 33 0361 3.0 085 o bl il Gl K 1 o
2SIl e

H, = 1.0 x 0.5 % 3.0 X 2000 X 1073 x 9.81 x 0.6%2 = 10.6 KN
o Aol 58 Jlaal & Jull

119.1 +10.6 = 129.7 KN
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H 7
4 500 ]
5
___—T20-200
.
T20-200
_JL_ ) / active
r FY] B pressure
l pcssnvcz :{600
T2 -20C
800 la 2200 Pa=317kN/m?
T
: bearing
'pa P,  pressures
p.
‘_ 34m
b |

MaN) Lk

6 sl Al gills, A saclall ddla a5 A dhadl) Jga Lilall e 3 Jisall 5 8l o 50 330

A Aslaal) (pe Aloon 4 COEY) 4 e

yrHh/3 = 1.6 X 77.7 X 4.9/3 = 203 KN m

A a gl a5 32l

1.0(37.8x 1.0+ 32.6 X 1.7+ 194.2 X 2.3) =540 KN m

2-Bearing pressures
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M =77.7x49/3 +37.8(1.7 — 1.0) + 194.2(1.7 — 2.3)
= 126.9 + 26.5 — 116.5 = 36.9 KN m

oL Sl
Jasill Jaieoal ¥ oal)

2646 N 6 X 36.9
34 3.42

=778+ 19.2 = 97 KN /m?

4z ol e S 58
3-Bending Reinforcement
slad¥) Jujad avanai-3
sac g el plosil) das aanad
hilall -1
5y gall d388Y) 5 58l
= ¥70.5K,pgh?
= 1.4 %X 0.5 x 0.33 x 2000 x 1073 x 9.81 X 4.5%
=91.8 kN
Jedll Hadl M aall dlagy (JsalS Lilall jliiels = jall adadall J o 0532l
M =91.8(0.2+4.5/3) =156 KN m
M 156 x 10°

bd2f., _ 1000 x 3302 x 35 004
daladdl e
Z =0.94 x 330
A, = 156 x 10° = 1243 mm?/m
0.95 x 330 X 0.94 x 460
Provide T20 bars at 200 mm centers
daclal) -2

Aoy Ol SOlelas aadig
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Q;J';Ouidﬁtw

Yr2 =Vr3 = 1.0

Mas 4aS Crent s M 3228l i el adaddl e o ) 2l sac il mlidll aas ayacadl
daladl) [SETVEN AS C_“‘L'“ﬂ‘

M =y5; X 126.9 + ¥55 X 26.5 — y3 X 116.5 = 87.7 kN m

N = y;,(37.8 + 32.6) + yp3 X 194.2 = 264.6 kN

Sl
P, = 2646 + O X877 _ 78 + 45 = 123 KN /m?
3.4 3.42
P, = 78 — 45 = 33 KN /m?
P, =33+ (123 — 33)2.2/3.4 = 91K /m?
asll

2.2
M~y X326 X 13X +yy5 X 1942 X 1.3 -33x 22X 1.3
2.2
—(91-33)x —-x 093 = 126 kN m

126 x 10°

A. =
*0.87 X 460 x 0.95 x 330

= 1004 mm?/m
Provide T20 Bars @200 mm centers
adill
0.8
M =y, ><32.6><0.6><3—4—yf3 X 123X 0.8x 0.6 =55kNm

55 % 10°

A =
$0.87 x 460 x 0.95 x 330

= 438 mm?/m
) yanl oY) daliudl
A, = 0.13 x 1000 X 400 = 520 mm?2/m

Provide T12 Bars @200 mm centers

& T10 Bars @200 mm Centers 5l aial Jaaall 4 glial Jailall aa 5 malu o3y
aay S
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& Juadl
Clua gil) g clalitiuy) g dadall 4

 clalifiuy) g Aadall 4.1
skl Gl paad) e laals s sagae £ 550 ol paadl ol aa g Canall YA (40

Juad i Legle ddalisall (5 68ll o sgia (pa A5LEY) Gl saadl CODEA) #1530 e o pail) SIS
Ledle 5 55l

el (8 Aaived) ) gall 5 e gae o paadl gl il e ol o

e A Sl o) gl g Al Al e sl il gl o) 53l e o el

Leale o jisall o sl &) gil Lyl 5 il A sailiall il sall o) il e o el Gl
- S Lailall a5 el 48y yla o (il

sl Liladl Qs s apeai 43 Hha o (o el o

: Clua 5il) 4-2
6.\1.;.’2:.1\ painS lghiaay siludd) .Lu\j;j\ Al )a ‘53 @.n)ﬂ\
(et 3 il sall) (s ,AY) sabudl il pall a5 avacal Jos
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el all 4-3

e W.H.Mosley and J.H.Bungey — Reinforced Concrete
Design — 1990.
Sky Civ —sulull il sl ) il @

https://skyciv.com/docs/skyciv-retaining-wall/articles/types-of-retaining-
/wall

The Constructor — sxibull kil sall ¢1 53l o

https://theconstructor.org/geotechnical /retaining-wall-types-
/use/24566

2018 - Design of Retaining walls - _radl ) /udigall o

&8 sall GLESEL) JsY) 6l il — adlal) dlaas Al / ) iS00 udigal) o
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Aaalall ol Hla - Ll 5 4 Al KK A Glanhat - 3 dellae daaacay yill 3 0
2007 — g sl s ydall
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