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SOME TYPES OF RETAINING WALLS

“back fill ) back fill
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ﬂ / reinforced
/ concrete = /
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mass
concrete / /

or
masonry /
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MASSIVE WALL ' CANTILEVER WALL
RIS TSI
% back-fill / back-Till /
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Stem/ \ Countekr ;ort // //
' back-fill
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EXPLANATIAN AND VALUES
OF SEVERAL SOIL MECHANICAL PARAMETERS
Det'erm/nalipn : by
MOHR CIRCLES . triaxial shear test
~ function ofenvelope line:
<, T=C+S tan ¢
Q
NER
04
g GREEK LETTERS
. x offa
N B beta
5] @ thela
’ — | ¥ thaw
e rho
G Fffectibe normal stress (kp/cm 2) jO d> fee
CONVERSION FACTORS $ aelta
N KN kp Mp kp/cm? Myme ||| phsi
Mp 98110 0102 103 1 ¥ G Sigma
kp 981 102 1 o7 I] bo) g@mma
N 1 107  0olo2 o0-l02.10° l
kKN 107 ] fo2 o002
éﬁﬁ; ﬁﬁﬁﬁﬁﬁﬁﬁ «— 16! 1 kp : kilopond }
kn /m? 102 0.102 Mp : Megapond
INFORMATIVE VALUES FORTYPICAL N Newton
YEMEN] TERRACE-SOIL  FORMATION kN . l<iionewton
| Factor Eymbol Unit Values
Unit weight of soll ¥ Mg /m? 16 -17
Pressure strength G Mp/m? 2 -6
Cohesion C Mp/m? o -25
Internalfrictionangle ¢ o) 20 -34
Friction angle between
50il and wall 6 0 3
5/ {/’ncoseof smooth concrete and masonry 08 =10
{ 8  incase of rough concrete 0.9—1-0
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EARTH PRESSURE ON RETAINING WALLS

sl b adlde a o, m il b el Tl ey, RN
Three Fundamental Conditions of Earth Pressure on Retaining Walls

O Sl e 3 s WAl el Laa ot

EARTH PRES SURE AT REST PASSIVE EARTH PRESSURE

Je e o

ACTIVE EARTH PRESSURE

new position

previous position

new position
S e DTS r
shearing . / 5
resistance aclting
/ on plan of failure J plane of
/ failure
// /
| previous position /
/1 L
d o L . = .
<— /7/55/{77;,; /q‘{/ " 1o moverment ofwal/ —— dlrection o/mow'ng o’wall

son L oo sl s Lyl
EARTH PRESSURE ON RETAINING WALLS
® ROTATION or OVERTURNING @ SLIDING or TRANSLATION ON THE BASE

previous position

a

! rupture surface
/

G

rotation
/

previous position
r5- ]
/

i
/

/
-/ rupture
A surface

o
P
—
L —

// sliding soil wedge
—

3 FAILURE IN SHEAR OF EARTH UNDER THE WALL
F
/
)]
)/
/ EX
yZ 4
/

A

@ COLLAPSE
caused by oltered ..

STRESS
WATER CONDITIONS
EARTHQUAKE , efe.

sasleadl o)l yasd! e 3,30 dases XXX s,



(3 (ABQY7 NIRI KR () 2 it JLadf dniucal S s Lae g Oolm Lt K
(023 ks 18 (1 g0 e L)

ALl S5 Ay yslae

ALl O3 do s s lne

ATt Ao, Sl 2

AGaill| pd Ao i At 2

syl = 5

Sl WIS agly = O

Sl Sl Yl a3 = O

gl oy =y

ool oumg = "j-'
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/
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H W//
e
e
/ P
' L
- EF H?*_ 2 Hc (1 + m)? (30) € =5.H. Ka where (32)
2
W= 5 u2 (31 Ka = 1 - sing (33)
2 tang I + sin g
R =C - H (34)
L sin®
R =mcH (33)
3
Earth Pressure Factors:
(36) Ka = tg? (45 - 45) in case of active status
-
(37) KA = tg? (45°+ ¢ ) in case of passive status
2
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Pancelet Graphicol Construction to determine
Active Earth pressure

STEPS S

Draw ata scale

Draw BD as ir naltiyre

Drow AD atargl/e £ _ . X

At poirt B araw positior lire to K ot angle (F + ) with lirre AB.
THirs glives distarce & .

Discribe o semicircie AZD o AD

At point K erecto perpendicular KZ zo AD

With the cora AZ asoradivs draw are Z5

Draw SC parate/ to 1He line BK Lo obtairm ¥

Connect AanaC . ACisihe covlomb's mosl Aarwgecror/s
ruptire plane ana Jtaefirres ihe size of s/idling wedge ABEC

From Cerect a perpend/cuviar to AD togive M. e TCM =1
amd area o ACS =7z xn anol Po =72 y N.y. (38)

QN Gy R W

5

Jlaalt Ay, 0 daiid ol RS g 59 Sl guaii Lt LAY | ikt gty MDY s

Vertical Stresses

Gvi =16 25 = 4.0 Mp/m?

Gva =40+ (35 1005) =7.517 Mp/m

Lateral Otresses  (if ka =o.27)
e, = 4.0 X 0.27 = 1.08 Mp /m?
e, =7.517. 027 = 2.029 Mp/m?
Demonstiration
T
r ground
T 25m water level
+ =2 |6=49
H=6.0m
_?_._1‘25 Mp
]

h¥ =35

Verlical effective stress

laererl earth pressure Water pressure

Total thrust onwall = 4.35+5.44 + 6.125 = 12.915 M

\
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Sample Calculations;

Earth Pressure on a Retaining Wall

Case No. | (no groundwater)
Retaining Wall Height = 6% -m
Cohesionless soil, dry density =6 Mp/m°
Angle of shearing resistance = 5

Surface of the soil : horizontal;no groundwater

Ka = ] = Sin ¢ = S EoinESs =0.270
a9 4 gin-35"
e = h.H.Ea = B ek, 8. 975 =3 .597 "My
Total Pa = e, H = 25926 =76 =Mp
2 2
Acts at 6 = alc - from bare
3
Case Ne. 2 (there is groundwater)
letaining wall height = 6 m
Jater level in soil == 3.5 m. k friom surface)
Dry density =l b Mp/m?
Submergeéweighﬁ = (¥sat- 1) If & = Vv 0.68 amd Vy+ Vs=1.0
Ves
vV + Vg = ] therefore V' = 0.405
v =3 ! v
0.68
\gSat = e £ L AliSeeelElEe = 7 005 M pim
Where :
B = Volld -t Ao
Vv = volume of voids
Vg o= volume of soil

Xsat

saturated weight of soil

BGL oyt St Jie KD s
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AN ECONOMIC SOLUTION TOCONSTRUCT WATER
STORAGE OPEN TANKS WITHOUT RETAINING WALLS

_&m@ ground surface
% SIS UYSLTS T THT. ZZE (SHIST
L l bedding layer

impermeable slab

water stop

Geotechnical Conditions Considred for Designing

There 1s no groundwater upper than the base of
the pool

The soil is silty fine sand or sandy silt (terrace

- soil formation) , in which the angle of plane of

failure in case of sliding soil wedge is around 45°

Marrial of the Structure
The slab can be constructed from

reinforced concrete

plain concrete

concr. solid blocks with plastering

masonry stone in cem.mortar
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