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NO. USCs Depth Soil Gradation

- h m cobble gravel sand fines
1 SC/SM 2 90 9 S alaS 31 5 WS 0
2 SC/sM 4 w0l o0 S0 Sl 0
3 SC/SM 6 0 28 38.5 33.5
4 SC/SM 8 0 28 38.1 33.9
5 SC/SM 10 0 29 37.8 33.2
6 SC/SM 12 0 30 37 33
7 SC/SM 14 0 30 34 36
8 GM 16 0 58 195 22.5
9 GM 18 0 37 30.5 32.5
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NO. USCS Depth Soil Gradation
\ m cobble gravel sand fines
1 SC/SM 3 0 30 37 33
2 GM 6 0 31 26 43
3 GM 9 0 35 42.5 22.5
4 GM+CO. 12 0 59 17 24
5 GP-GM+CO. 15 100 0 0 0
6 GP-GM+CO. 18 100 0 0 0
7 GP-GM+CO. 21 100 0 0 0
8 GP-GM+CO. 24 100 0 0 0
9 GP-GM+CO. 27 100 0 0 0
10 GP-GM+CO. 30 100 0 0 0
11 GP-GM+CO. 33 100 0 0 0
12 GP-GM+CO. 36 100 0 0 0
13 GP-GM+CO. 39 100 0 0 0
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Geotechnical Company Keyhan Khak

DOCUMENT TITLE
Geotechnical studies of
BUILDING
Mr.Eng.Tohidy

Testtype: Remolded

Tested by: Eng.Angoshtbaf
Controlled: Dr.Y.Daghigh

DIRECT SHEAR TEST
Size:30"30
Rate: Speed

Depth: 15-40
Type: GP-GM+CO.

Stress-Strain curve

2.00 s
1
s /‘/1—_" T 1

i ;f/,.’//_" 1

Shear Htress (Hg/icm™2)

wl

=== sigmas=i.b

—4— cigma=1
=i Sigmas2

0.00 .
i 2 4 [ 8 10 12 14
Shear Strain{%)
Direct Shear Test
2,500 -
)
E 2.000 V,”/, !
é 1.500 —] |
o 1.000 ——
@ I
5 0.500 |
=
0,000
o 0.5 1 1.5 2 2.5

Normal Stress (Kg/icm*2)

Internal Friction angle(degree) : 38

Soil type : GP-GM=+CO.

cohesion (Kgicm*2)

1 0.50

GP-GM+CO. piies Gy inlejl (9,5 51 sl diges (V=Y log0s
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Geotechnical Company Keyhan Khak DOCUMENT TITLE
Geotechnical studies of
BUILDING
Mr.Eng. Tohidy
Testtype: Remolded DIRECT SHEAR TEST
Tested by: Eng.Angoshtbaf Size:30"30 Depth: 6-9
Controlled: Dr.Y .Daghigh Rate:Speed Type: GM
Stress-Strain curve
160 - :
1.40 ‘l—'_"
™
£ 120
] . /’ ,--""""_ L L |
W
T
0.60 :
=5 —— k| =1
Z 040 i,// +:1.gm::; 5 N
nhzu i —& — Si1gma
0.00
0 2 4 B 2 10 12 14
Shear Strain{%s)
Direct Shear Test
1.600
:nT 1.400
E 4.200 =
éi,m ff'"
@ 0.800
@ 0.600
ﬁ 0,400 f’f
% 0.200 ¥ Il
0.000 4
0 0.5 1 1.5 2 2.5
Hormal Stress (Kg/cm”®2)
Internal Friction angle(degree) : 32 Soil type : GM
cohesion (Kglem*2) :0.15
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NO. USCS Depth soil gradation
m cobble gravel sand fines
1 SC 2 0 16.8 49.2 34
2 CL 4 0 3.6 26.8 69.6
3 CL 6 0 1.8 134 84.8
4 CL 8 0 2.6 15.2 82.2
5 CL 10 0 2 13.6 84.4
6 CL 12 0 2 15.2 82.8
7 CL 14 0 2.2 15.2 82.6
8 SC/GC 16 0 31.6 31.4 37
9 SC/GC 18 0 31.6 31.1 37.3
10 SC/IGC 20 0 32 29.7 38.3
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Phase Elr(]) pSrtS; Calculation type L oad input Z;t I;t";i Displzggmts(M)

Initial phase 0 0 0 0 0
<Phase 1> 1 0 Plastic Total multipliers 1 1
<Phase 2> 2 1 Plastic Staged construction 2 3 20.87x10°
<Phase 3> 3 2 Plastic Staged construction 4 6 33.46x10°
<Phase 4> 4 3 Plastic Staged construction 7 8 42.48x10
<Phase 5> 5 4 Plastic Staged construction 9 10 48.76x10
<Phase 6> 6 5 Plastic Staged construction 11 12 55.24x10°
<Phase 7> 7 6 Plastic Staged construction 13 15 59.24x10°
<Phase 8> 8 7 Plastic Staged construction 16 17 60.41x10°
<Phase 9> 9 0 Plastic Staged construction 18 20 60.26x10°
<Phase 10> 10 | o Phg.‘;rjdf%o” Incremental multipliers | 21 | 120 6.94
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Phase Ph- | Start Calculation L oad input First | Last . Total
No. | phase type step | step | Displacements(M)

Initial phase 0 0 - 0 0 0
<Phase 1> 1 0 Plastic Total multipliers 1 O
<Phase 2> 2 1 Plastic Staged construction 2 4 15.13x10°®
<Phase 3> 3 2 Plastic Staged construction 5 7 29.51x10°
<Phase 4> 4 3 Plastic Staged construction 8 9 43.09x10°°
<Phase 5> 5 4 Plastic Staged construction 10 11 55.81x1073
<Phase 6> 6 5 Plastic Staged construction 12 13 63.14x10°
<Phase 7> 7 6 Plastic Staged construction 14 15 68.71x107
<Phase 8> 8 7 Plastic Staged construction 16 17 72.34x10°
<Phase 9> 9 8 Plastic Staged construction 18 20 73.98x10°
<Phase 10> 10 9 Plastic Staged construction 21 23 73.57x10°
<Phase 11> 11 10 Plastic Staged construction 24 28 78.32x10°°
<Phase 12> 12 11 Plastic Staged construction 29 33 81.31x107
<Phase 13> 13 12 Plastic Staged construction 34 41 99.32x1073
<Phase 14> 14 13 Ph|S/(|::r:ed1u csztion Incremental multipliers 42 141 39.91
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Abstract

Today in civil project in densely populated mega city is in high
attention due to the neighbor infrastructure and need to deep
excavation. Also, the needs to enforcement of the wall of excavations
are developing. One of the economicaly developed methods is
“nailling” that is afast and well accepted method in civil society.

In this research work it was tried to investigate the main causes of
lateral displacement and finally instability of the wall of excavation
that are enforced by “nailing” method. For this purpose the software
of Plaxis was employed that works based on finite element modeling.

One of the possibilities could be the effect of overloading of
neighbor buildings that is not considered properly in the modeling.
The works about this shortcoming is very rare. Thus in this thesis the
effect of neighbor and even far Surcharge of infra structure and its
distance on the decrease in safety factor and displacement using the
data of soil characteristics were investigated in Northern and Southern
Tehran.

It was found that lateral displacement will decrease proportional
to the increase of the surcharge distance from the edge of excavation.
However, for the part that in located within the wedge of failure, the
safety factor will decrease with the distance of the surcharge that and
will increase again with increasing in the distance.

Key words:

Nailing, Surcharge, Plaxsis
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