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Abstract: Gravity retainingwall are structuresused to retain the
soil by its weight .the stability of such type of walls depend on the
magnitude and direction of the horizontal forces exerted by soil . it
found that there is many factors affect the value and the acting
point of acting. Based on this, a study was conducted to investigate
the effect of water table, external vertical loads, sloping of the
backfill and the type of the backfill sail. It show that, the value of
the horizontal soil pressureincrease from147KN/m' on dry soil to
about 307 KN/m' as the soil become saturated.also,effect of
external loads are studied , and show its increase the total
horizontal forces of the soil pressure. Sloping the backfill soil
behind the retaining wall also great effect on the earth pressure.
The type of the backfill soil behind the retaining wall also
investigated and found its effect of the earth forces.

Keywords — Gravity mass retaining wall, Earth pressure,
Backfill, Retaining wall, Drainage system, Vertical loads, I nternal
friction.

[. INTRODUCTION

Retaining structuresin general used to retain soil and keep the
earth in the same position under any forces exerted by the soil.
The problems associated retaining wall is a function of the
value and point of acting on the earth pressure, analysis of all
forces acting on the

retaining wall required to understand the behavior of the wall
and the factor affecting these forces. In this research of
internal friction of the soil &, effect of water , effect of
external loads and effect of sloping of the soil were studier
[1,2,34,5,6],

[I.  EARTH PRESSURE

The mass of the soil founded at a depth Z from the ground
surface of the ground was subjected two types of forces ,
vertical and horizontal forces as shown below on fig 1.
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Figure 1: show The soil massfound at a depth Z from the
surface of the ground is subjected to a vertical and
horizontal forces.

If the wall moving away from the backfill , the soil mass

expands. And forces is called active earth forces( ca) and

Oq = Op = ka0 where
G-U — UZ’
And
1—sin®
“ 1+ sing

Ka = isthe coefficient at active earth forces.

To understand the factors effecting the magnitude and the
direction of active earth forces, various case and different
type of backfill were investigated as show in the
examples below [7,8,9,10,11].

Case 1

Suppose that aretaining wall 7 m high retain a backfill
with @=30° and y=18 KN/m®

and the spoil material behind the retaining wall has a
horizontal of surface level with thetop of thewall then,
thetotal horizontal forces exerted by the soil behind the
wall isgiven by:
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P = (5) k()

where
H=the total high of the wall
Pa =147 KN/m' ,acting at distance equal to H/3=2.33m

From the base of the wall as show on figure 2

Figure 2: show the gravity retaining wall and loads.
Case II

As the same as case I but in this case the wall retains a moist
soil (that isthe water table at the top of surface of the ground)
In this case, the horizontal earth forces acting on thewall is

due to the soil and due to the water as shown on figure 3

1—sin@d 1
“ 1+sind 3

D

Figure3: show the horizontal earth forces acting on the
wall isdueto the soil and dueto thewater.

v = isthe affection weight
Where
yw =the unit weight of the water =9.81 KN/m®

Yy =18-981=28.19
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1
o, = (891) (g) (7) = 19.11KN /m?
a, = v, H = (9.81)(7) = 68.67KN /m?
1
P, ==
{
P, = E(19.11 +68.67)(7) = 307.23KN/mh

(0, + 03)(H)

Acting at 2.33m from the base.
Case II1

g, = k,yH

Asthe same of case I, but the soil surface was subjected to
external vertical load of Pu = 45 KN/m?as shown below in
figure4

Y =¥ —VYw

Figure 4: showsthe gravity retaining wall and the
external loads.
In this case the total horizontal forces is due to the externa

loads and due to the soil as shown in figure 5
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Figure5: showsthetotal horizontal forcesdueto the
external loads and dueto the soil.

o, =k,0 = G) (45) = 15KN/m?

o = koyH = (%) (18)(7)42K N /m?

P, = (;)(H) = 15(7) = 105 KN/m

H 7
at E = E =35 M FROM BASE
1
p, — (E) (42)(7) = 147KN/1h
H 7
at— = —= 2.33
3 3

Total horizontal forces (P)
P=P +P,=105+ 147 = 252KN/m
Case IV

The same as case I but the backfill has a slope of 25° with the

horizontal as shown As shown on figure 6.

Figure 6: show forces and direction of the force with
sloping backfill.
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K, = inthis casg, the active earth forces coefficient given by

cosa —+/cosa? — cos@?

k, = cosa

cosa + +/cosa? — cos@?

Thetotal earth forces P is

P = (5) Gk,

- G) (18)(7)2(0.4936)
P, = 217.68KN/h

CaseV

Thesamecase I, but the type of the type of the soil behind the
wall is change with different of internal friction angle, that is

(9)=20°
1 — sin®
,=———— = 0.4903 and
1+ sin®

1 2 _ )
P, = (5) (k) (¥)(H)? = 216.22KN /i
k, = 0.4936

[11. DISCUSSION

This study shows the factors affected the magnitude and the
direction of the horizontal soil forces external on the retaining
wall. In the case I the backfill is dry and the magnitude of
lateral earth forces is 147 KN/m' and case II the same of case
I but the soil is moist soil, in this case the lateral earth forces
become 307.23 KN/m' as an effect of the water.

Case III show the direct effect of external forces on the
magnitude and direction of the horizontal soil forces, it show
that the lateral earth pressure increase up to 252 KN/m'
As the top soil subjected to external vertical
[[12,13,14,15,16,17].

Effect of the slope of the backfill is shown in cease IV. It show
that as the backfill not horizontal (has inclination with the
horizontal) then thetotal horizontal earth forcesincrease up to
Pa=217.68 KN/m'

Case V show the effect of angle of internal friction ()

it show as the () decrease from 30° degree to 20° degree
Thetotal earth forcesincrease to 216 KN/m' .

loads

IV. CONCLUSION

Based on the calculations of the lateral soil forces acting on

the retaining wall at different cases the following conclusions

are drawn.

1. Thisstudy showsthe effect of the water on the soil behind
the retaining wall on the magnitude of earth forces and
the important of drainage system.
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2. Theeffect of vertical loads behind the retaining wall also
investigated and show as the external vertical loads
increase, the magnitude of the lateral earth forces also
increase.

3. On the other hand, as the backfill is not horizontal, has a
dlopping with horizontal, the magnitude and the direction
of the lateral earth forces also increase.

4. Angle of internal friction of the backfill soil has a large
effect, it show that as the @ decrease, the magnitude of
the lateral earth forcesincrease.
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