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fig. 2. Schematic view of variable parameters in this research

Ls puie laasiie 5 bailesl Sl N g

Test series Type of model H¢/B b/B +
Series. 01
(Test No. 19- 0'1f’3’ 0 5
23) .
T Gariae o Reinforced-
<Ti§{'ﬁsa.°224. Skirted 0123 4 5
28) Foundation 4
Series. 03
(Test No. 29- 0,1;12,3, 2 s
33)
B Footing width
H, Skirt depth
b Distance of footing from crest
H Height of slope
B Slope angle
Qo Unreinforced bearing capacity of slope
S Reinforced bearing capacity of slope
q with skirted
So Unreinforced settlement of slope
s Reinforced settlement of slope with
s skirted

Table.1. Testing program considered for different parameters
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fig. 1. Schematic view and details of the testing system
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fig. 3. Grain size distribution curve of Firuzkuh sand (No.161)
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Firuzkuh Dsp, mm €max €min G
(No.
161) 0.35 0.943 0.603 2.658

Table 2. Physical characteristics of Firuzkuh sand (No0.161)
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fig. 6. Pressure-settlement curves of the strip footing on sandy
slope with different b/B ratios
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fig. 7. Pressure -settlement curves of skirted foundation near sandy slope with different b/B and H/B ratios
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qult(KPa)- Go» Gs 0 1 F;S/B 3 4

Series. 01 (Test No. 19-23) 0 60.83 66.67 82.92 110.12 141.53
Series. 02 (Test No. 24-28) b/B 1 8115 86.68 98.38 116.23 168.19
Series. 03 (Test No. 29-33) 2 104.18 108.06 118.36 143.22 181.68

Table 3.Ultimate bearing capacities for the reinforced and unreinforced strip foundation models near sandy slope
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fig. 8. Variation in bearing capacity ratio in terms of H¢/B and
b/B
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fig. 9. Variation in bearing capacity ratio in terms of b/B
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Tilt (degree)

Test series modelNo. g BB —9mo% S/B=5% 5/B=10% S/B=15%
Tesltho. +0.36 +1.25 +2.89 +4.69
TesZtONo. 1 -0.36 -1.20 -1.81 -241
Series. 04 Tesztl'\'o' 2 0 -0.55 -1.27 -2.21 -3.00
TesZtZNo. 3 -0.58 -1.54 -2.70 -3.53
Te52t3N0. 4 -0.74 -2.05 -4.23 -5.94
Te52t4N0. 0 +0.12 +0.33 +1.08 +2.02
TesZtSNo. 1 - 0.26 -0.79 -1.63 -2.46
Series. 05 Te52t6N0. 9 1 - 047 -1.18 -2.07 -2.74
Teszt?'\'o- 3 - 0.55 -152 -2.72 -3.70
TesZtBNo. 4 - 0.68 -1.85 -3.86 -5.40
Tesztho. 0 +0.03 +0.19 +0.63 +1.09
Tes;oNo. 1 - 0.28 -0.83 -1.87 -3.05
Series. 06 T2 2 - 0.55 - 1.46 - 2.63 -3.70
Tes;zNo. 3 - 0.73 -1.95 -3.53 - 4.69
Tes;sNo. 4 - 0.83 -2.28 - 4.66 -6.29
y The model is failed
+ Clockwise U

Anticlockwise O

Table.4. The measured tilt values for strip footings with/without single side skirt resting on the horizontal ground of sand slope
for various settlements
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Abstract

Foundations are sometimes located either on a sloped surface or near the crown of a slope. Obvious
examples can be seen in the footings of bridges abutments, foundations near excavations, retaining walls,
and electric transmission towers built on mountain slopes. When the footing is placed near the edge of
sloping ground, the bearing capacity may be significantly reduced, depending on the location of the footing
concerning the slope. Therefore, the bearing capacity and stability of a slope is one of the most important
research issues in geotechnical engineering. The adjacent soil's bearing capacity and the slope's stability can
be increased by installing continuous confining structures like skirts. Skirted foundations are a type of
shallow foundation with internal or lateral skirts made of steel or reinforced concrete. Using a skirt due to
confinement of the soil beneath the foundation and transmitting the shear Failure at the level of the skirt tip.
In this research, a series of laboratory tests were conducted on strip footing models adjacent to sand slope
whit one side vertical skirt to evaluate the load-settlement response subjected to vertical compression
loading. The effects of skirt depth (Hs) and setback distance (b) of the model on the bearing capacity and
settlement of skirted foundations were studied. The results of the model tests have shown that using skirts
improves the bearing capacity and settlement values of skirted foundations compared with shallow
foundations without a skirt. The ultimate bearing capacity of skirted foundations increases up to about 104 to
232% with increasing the ratio of skirt depth to foundation width. To investigate the effect of setback
distance on the skirted foundation behavior, three different distances of footing from crest to the width of the
footing of 0, 1, and 2 were used. The results showed that the increase in the ratio of the distance of footing
from the crest to the width of footing caused to increase in the ultimate bearing capacity of only footing. The
results showed when the skirted footing is placed directly at the crest (b=0), increasing the depth of skirts
leads to a significant increase in the bearing capacity. By increasing the edge distance from the slope crest to
the footing, the effect of utilized skirts decreases. The Settlement Reduction Factor (SRF) decreased from 4
to 72% with the increase in the depth of the skirt and with a decrease in setback distance. Furthermore, the
effect of a single-side skirt strip foundation resting on the top of the sand slope was investigated on the
values of foundation tilting and failure mechanism. Evaluating results showed that strip footing near the
slope has a clockwise tilt angle and after using one single skirt the tilt angle got changed. It was observed
that in setback distance b/B=0 under s/B=15% with an increase in skirt depth (Hs=1b, 3B), the reduction
values of footing tilt were from 46 to 24%, respectively. In the end, utilized skirts affect the failure
mechanism and dependent on skirt length and setback distance change the failure pattern of the soil, face
failure to toe, or base failure.

Keywords: Sandy slope, skirted foundation, physical modeling, bearing capacity, settlement, failure
mechanism
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