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Fig. 2. Hydrolic conductivity-matric suction curve
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Value Soil characteristics
18.37 Soil specific weight (%)
23% plasticity limit
42% Liquid limit
25 (Kpa) cohesion
14 (°)Friction Angle
2.7 (Gs) specific density
19% The percentage of field
natural humidity
6.78% Residual water content
38.41% Saturated fs;)ter content
(65)

Table" . Properties of swelling soil[17, 18]
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Anchor Tensile Thelength The length Anchor
angle  capacity of the of the number
(kN) unbounded  bounded
part part
10 450 11 12 1
10 450 9 12 2
10 450 7 12 3
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Table 2 .Properties of anchors
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1 -0.22344 3.119 3.11
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Table2. Comparison of calculated and tested value
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fig .¢ Contour. A) pore water pressure contour model 1 on the

365th day. b) The contour of the overall displacements of
model 1 on the 365th day
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Fig. .¢ Diagram of bending moment-depth of the excavation
wall for the stabilization excavation by anchoring method in
the vicinity of the absorption well. a) 3 meters, b) 5 meters, c)
8 meters from Jadhargod

MR it tped Gy 4 ok s s e

(&l 70 355 3 Ydue le i Ol JL2d )58 (il 5,308 A IS5
Y0 5oy 53 Ve IS sla Gl il 556

Water Presaure

B 2254012 - 21546117 kPa
0 -215.46117 -
0 -191.52104 -
0 -167 58081 - -
0 -14354078 -
B -118.70085 - -
0 55760518 -
O -71 820386 - -47 880255 kPa
[0 -47 88025 - -23.84013 kPa
0 -23.94013- 0 4P

0 0-2384013 kPa

O 23.94013 - 47. 880259 kPn
O 47 820256 - 74820389 kPa
O 71.620389 - 95.760518 kPa
I 95.760518 - 119.70065 kPa

~181.52104 kPa

-167.58091 kPa X
143 B407E kPa t
=119.70085 kPa
95750518 KPa
-71.620286 kPa

B 0.15812- 021336 m

¥Y-Displacement # = -+
@0-001524 m
00.01524 - 003048 m
£10.03048 - 0.04572 m
0 0.04572 - 0.06096 m | |5
3 0.06096 - 0.0762 m
000762 - 009144 m
O 0.09144 - 0 10668 m
£ 0.10668 - 0.12192 m |42
O012152-0 13716 m
O 0.13716 - 0.1524 m
O01524-016764m |2
D) 016764 - 0.18288 m

0 018288 - 0. 19812 m

V¥F

(&)

Fig. 8. Contour. A) pore water pressure contour model 1 on the
365th day. b) The contour of the overall displacements of
model 1 on the 365th day
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Abstract:

Due to the increase in population and the increasing need for construction, the issues related to excavation
and stability of the excavation have been given importance. The stability of excavations can be controlled
and improved by various methods such as anchoring, retaining walls, shielding, etc. that in each project,
according to the characteristics of that project and the type of factors threatening the stability of that
excavation, one or more stabilization methods can be used. The excavation investigated in this research is
stabilized by two pile-anchor and concrete pile methods. One of the factors leading to the instability of the
excavation is the infiltration of water into the excavation. Water infiltration into the excavation can be due to
various reasons such as rainfall, rise of the underground water level, pipe burst, etc.; Therefore, the
possibility of water infiltration into the excavation should be checked in each excavation, and necessary
measures should be taken in case of water infiltration. matric suction is defined as the difference between
pore air pressure and pore water pressure, which plays a major role in the shear resistance behavior of
unsaturated soils; Now, water infiltration reduces matric suction and as a result reduces shear resistance and
increases soil volume in expansive soils. The well studied in this research has been exposed to factors that
change matric suction such as pipe burst, absorption well and climate conditions. The boundary conditions of
pipe bursting and absorption well are assumed for a period of one year; Also, the weather conditions have
been obtained from the meteorological data of the two rainy months of Sarakhs city. Using sigma/W
software and Couple analysis, the simultaneous effect of change in matric suction and change in stress and
strain has been investigated. Also, the Penman-Monteith method has been used for the calculation of
evaporation and transpiration to model the climate conditions. In this research, a comparison was made
between different excavation stabilization situations (pile-anchor and pile method) under different conditions
of matric suction (pipe burst, absorption well and weather conditions). Also, in this research, the effect of the
location of the burst pipe and absorption well (distance from the excavation wall) on factors such as
deformations, the moment created in the pile and the forces created in the anchors (behavior of the
excavation) was investigated. Considering the destructive behavior of expansive soils in unsaturated
conditions, the soil studied in this research is of expansive type. The characteristics of the modeled soil are
related to the area of Sarakhs city. In order to consider the effect of soil swelling, the used elasticity modulus
is related to the effective stress and as a result matric suction, which is called the swelling modulus. The
results showed that the increase in moisture in the soil and as a result the decrease in matric suction in the
swelling soil increases the force in the anchors and the bending moment in the pile. Also, the increase in the
force of the anchors and the displacement created in the case of pipe bursting and absorption well modeling
is much more than the conditions of the climate boundary effect for the two rainy months of the year. By
increasing the distance of the absorption well and the bursting of the pipe from the excavation, the increase
in the force created in the anchors decreases. climate conditions affect the upper 6 meters of the excavation,
i.e. the active zone.
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