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Comparison between the predicted and assumed value of active wedge angles for unsaturated soil
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Assumptions:

1. The general shear failure mechanism is dominant below the footing
2. The length of footing is sufficiently larger than its width

3. The soil below footing is weightless, homogenous and isotropic

4. The principle of superposition is applicable to individual components of bearing capacity

R

RER )

Failure line

The assumed failure Prandtlmechanism = 13
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

H :Etana
2

Pe Pe

Equilibrium of the active wedge

. B .
(q,)y xB=2c % xsina +2P, cos(a—¢')
) 2cosa

(@) =[ Coos +5 tang’ |xcot(g)[ ™ tan’ (@) 1]

—>q,, =[ ¢+, ~u,),(tang' ~tang") [N, +qN, +0.5ByN, +(u, —u,)tan §" (N,)

st

(N,),, =cot($)] ™™ tan’ (@) 1]
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

The bearing capacity equation of unsaturated soils
with constant suction profile:

qu/t = qsat + qs

G =[ '+, ~u,),(tang' ~tan ¢") [N, +gN, +0.5ByN, +(u, —u,) tan ¢ (N,)

st

4 800 weeeeees (NS)CSE
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]
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©
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= 200
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Bearing capacity with assumption of Prandtl mechanism

Free body diagram of wedge YZIF

Zwr
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Matric suction variation with depth
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
B
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Equilibrium of the active wedge
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

q, =[¢'+¢,, |N.& +gN & +05ByN £ +sN tand's, N =(N,),
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

)’ tan(¢”)

cg)=s(”whi

W

(u,—u,), o0 ff (u,-u,), tang*

= + +
o — o

R 2T ) ),
(@) ) © @

(@nl =(q)es ¥(4.), + () 1yaro

Dr. Hasan Ghasemzadeh o 21

Unsaturated Soil Mechanics

4/10/2020

20



K.N. Toosi University of Technology

Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Free body diagram of wedge YZIF
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Equilibrium of the active wedge:
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Variation of the bearing capacity factor due to non-linear matric suction profile
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

O Measured bearing capacity(Oh & Vanapalli 2013)
—¥— Proposed model
—=& - - Predicted (MTSA, Oh & Vanapalli 2013)
- & - Predicted (Vanapalli & Mohamed 2007)
- <~ Predicted (Vanapalli & Mohamed 2007+Reduction factors approach)
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Bearing capacity with assumption of continuous log spiral

B 5
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Assumed failure mechanism
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Bearing capacity with assumption of continuous log spiral
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Bearing capacity with assumption of continuous log spiral
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Bearing capacity with assumption of continuous log spiral
Linear suction distribution:

q, =(c'+c,, )N & +qN & +05ByN & +sN tang'é,  , N =(N,),
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Bearing capacity with assumption of continuous log spiral

Nonlinear suction distribution:

' b
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Bearing capacity with assumption of continuous log spiral

—*¥— Predicted (Ghasemzadeh & @kbaniasiabaittess)

—A- -Predicted (Prandtl Mechanism)

- 3 - Predicted (Vanapalli & Mohamed 2007)

- ©=- Predicted (Vanapalli & Mohamed 2007+Reduction factors

approach)
+ Proposed model
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Bearing capacity with assumption of continuous log spiral
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Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)

Bearing capacity with assumption of continuous log spiral

Dr. Hasan Ghasemzadeh ss 36

Unsaturated Bearing Capacity (Ghasemzadeh&Akbari 2019)
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Bearing capacity of two layer fine-grained soil

q, =sbNS(tan¢'—tan¢b)+sNS tan ¢’ +q,,

> Ns :(Ns)uw

= = Presented model
—————— Meyerhof & Hanna (1978)
....... Upper bound (Merifield et al. ,1999)

— — Presented model
------ Meyerhof & Hanna (1978)

------- Upper bound (Merifield et al., 1999 6.00
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Bearing capacity of two layer fine-grained soil
e, =(n+1)e,
d
hmax
052 = Cs
v
T T FCOSY —rcosa
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Bearing capacity of two layer fine-grained soil
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. :gyggﬁicng capacity of two layer fine-grained soil
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Bearing capacity of two layer fine-grained soil
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Bearing capacity of two layer fine-grained soil
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Bearing capacity of two layer fine-grained soil

d1/8=0 — . d1/B=0.25 — . d1/B=0.5
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Bearing capacity of two layer fine-grained soil
1
(n+1)e, ne,
dl
= +
dB
CS CJ
’ h h
q, =s,N (tang'—tang’ )+sN tan¢ +q., , N, =(N,),,
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Bearing capacity of two layer fine-grained soil

¢ =20
0.00 24.30 23.12 21.77 21.30 20.31 18.82 17.39 16.18 16.18
0.20 24.30 23.36 22.28 21.90 2111 19.91 18.77 17.81 17.81
0.40 24.30 23.59 2278 22.50 21.91 21.01 20.15 19.43 19.43
0.60 24.30 23.83 23.29 23.10 22.71 2211 2154 21.05 21.05
0.80 24.30 24.06 23.79 23.70 23.50 23.20 22.92 22.68 22.68
1.00 24.30 24.30 24.30 24.30 24.30 24.30 24.30 24.30 24.30
1.20 24.30 2454 24.80 24.90 25.10 25.40 25.68 25.92 25.92
1.40 24.30 2477 25.31 25.50 25.89 26.49 27.06 27.55 27.55
1.60 24.30 25.01 25.82 26.10 26.69 27.59 28.45 29.17 29.17
1.80 24.30 25.24 26.32 26.70 27.49 28.68 29.83 30.79 30.79
2.00 24.30 25.48 26.83 27.30 28.29 29.78 31.21 3242 32.42
220 24.30 25.72 27.33 27.90 29.08 30.88 32.59 34.04 34.04
2.40 24.30 25.95 27.84 28.51 29.88 31.97 33.97 35.66 35.66
2.60 24.30 26.19 28.34 29.11 30.68 33.07 35.36 37.29 37.29
2.80 24.30 26.42 28.85 29.71 31.47 34.16 36.74 38.91 38.91
3.00 24.30 26.66 29.35 30.31 3227 35.26 38.12 40.54 40.54
6.00 24.30 30.20 36.94 39.32 4423 51.70 58.85 64.89 64.89
8.00 24.30 32.56 41.99 45.33 52.20 62.67 72.67 81.13 81.13
Dr. Hasan Ghasemzadeh 65 48

Bearing capacity of two layer fine-grained soil

qu :Ssz (tan¢'_tan¢b)+SNi tan¢b +qsat H Ns :(Nv )l—l

(m -n),

(n+1e,
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Bearing capacity of two layer fine-grained soil
120 1600
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Bearing capacity of two layer fine-grained soil

—A- - Predicted (MTSA, Oh & Vand@4if Yeapplli 2013)
- 3 - Predicted (Vanapalli & Mohamed 2007)
- ©- Predicted (Vanapalli & Mohamed 2007+Reduction factors approach)
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