UNAUIRY (Research Article)

ASUSYUEUNITIALASIZILE DY TAINVDIAUAU

4

AdeIsaNnaTaNaukas IS IWludeduua
Comparisons of Analysis Results of Slope Stability
between Limit Equilibrium Method

and Finite Element Method

ANNYYU NUL* wazIsen AUdae

AAIYIAINTTULYTT AMLIAINTTUANERNT UM INL1ALFTTIUAERNS

‘v a o

AUYINER fuanaemils Sunenassva Samdaunusnil 12120
Pitakchon Tunmung* and Weeraya Chimoye
Department of Civil Engineering, Faculty of Engineering, Thammasat University,

Rangsit Centre, Khlong Nueng, Khlong Luang, Pathum Thani 12120

UNANED

unAuidauensUsulisun1sTIATIeRaliosnmueaInfy sEnIeIsaNnatadin (Limit

Equilibrium Method) wag3dlwludlediug (Finite Element Method) lnglduiindnAunuiiegng ninen

1% A

AuAuLazdayafuanNI3TeTiniue wazAufudasiuliuvewieinireugissagiidunsdnm

v
[ ° o

TngAnYIdNSNaves@ulRA1uiaasulInINYeIR LA NS NAVDITEA VLN A NAT U UALAY 9 1nKE

AsEnwilalSauiisuaduusyansanulasnielagldnanudensnuul nunn1seuIune3s b lud

v
a o w P 1Y o

iluAkagIsaualaiinliaduyssansaudasndelndiAeaiuanuideniasdds wagiiiafnw

v v v
~ & o o w o

answaveiiassumnvesiu nuiadudssansanulasadeuiuiassuinninuesfiu lngayy

=

dennmuneluresiuidnsnanemdulseansainulasnngunnninalssinnieIvesnu kagdnsnaves

A
v o all

sgauinflvadusinuAuaudesiuhviuiinayihlvienduussansanudaensdeiranasioseiuingdu ny

v
v o 1

SvsnaveszavifemduUsEansanuasndunanddmiiudaluniseuinsesinludedmusd

AdAy : wefiusninvesalniy; waunatnidndie; Btludiodwud; Arduussansenulaende

Abstract
This paper presents the comparison of analysis results of slope stability between limit

equilibrium method and finite element method by using slope from previous work and flood
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protection slope from Suvarnabhumi Airport as case studies. The effective of strength of soil and

water level flow through the slope are studied. As the results, the factors of safety by limit

equilibrium method and finite element method are similar with the previous work. The strengths

of soil affect the factor of safety from both methods. The friction angle play more effect with

factor of safety than cohesion of soil. For the effect of water level, it is found that factor of safety

depends on water level especially when analyzed with finite element method.

Keywords: slope stability; limit equilibrium method; finite element method; safety factor
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X Unit Weight, y Young Modulus, Cohesion, C Internal Friction
N3tU
(kN/m’) E,, (kN/m) (kN/m?°) Angle, ¢ (degree)
1. AnwNaves Internal 5, 10, 15, 20, 25
20 8,600 18
Friction Angle 30, 35, 40, 45, 50
- 5, 10, 15, 20, 25,
2. ANYINaYad Cohesion 20 8,600 0
30, 40, 45, 50
- 5, 10, 15, 20, 25,
3. ANWNAYDY Cohesion 20 8,600 20
30, 40, 45, 50
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Soil Cohesion, C Internal Friction Angle, ¢ Unit Weight, v Young Modulus, E,, [9]
No. (kN/m°) (degree) (kN/m’) (kN/m?°)
1 45.00 0 19.63 41,000
2 0.00 30 19.63 41,000
3 40.30 0 18.50 37,540
4 13.70 0 18.70 3597
5 11.50 0 16.50 2,350
6 21.50 0 15.70 8,017
7 8.40 0 16.10 1,500
M5R 3 AduUsEAS A LUaenfuvesduiu Tunsaliiiinunnseyideduu
Y (kN/m’) | C (kN/m?) ) Ordinary Janbu Bishop Spencer FE
From Data 0.987 1.005 0.988 0.987 1.018
20.2 3.0 19.6 0.933 0.918 0.982 0.979 1.047
a519d 4 ArduUsransanuasnsevesiuiu lunsdiitldihunnssvireduiy
Y C o . o < From - From
3 rdinary | Janbu ishop | Spencer
(kN/m7) | (kN/m?) ¢ Data (LE) Data (FE)
18.2 13.7 37.0 1.578 1.695 1.901 1.909 1.910 1.881 1.850
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Unit Weight| Cohesion Internal Factor of Safety, FS

o (kN/m’) (kN/m”)  |Friction Angle| Ordinary | Janbu | Bishop | Spencer | FE
1 20 18 5 0.712 0.719 0.720 0.721 0.675
2 20 18 10 0.871 0.870 0.899 0.899 0.889
3 20 18 15 1.024 1.016 1.048 1.047 1.043
a4 20 18 20 1.166 1.158 1.203 1.201 1.219
5 20 18 25 1.318 1.307 1.368 1.365 1.387
6 20 18 30 1.476 1.463 1.530 1.526 1.545
7 20 18 35 1.639 1.623 1.707 1.700 1.708
8 20 18 40 1.823 1.805 1.904 1.899 1.984
9 20 18 a5 2.036 2.017 2.127 2.118 2.229
10 20 18 50 2.269 2.247 2.376 2.369 2.508
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Unit Weight | Cohesion ) Factor of Safety, FS

"o (kN/m’) (kN/m?) | degree Ordinary | Janbu | Bishop | Spencer FE
1 20 5 0 0.146 0.143 0.146 0.146 0.132
2 20 10 0 0.292 0.287 0.292 0.292 0.254
3 20 15 0 0.438 0.433 0.438 0.438 0.403
a 20 20 0 0.584 0.578 0.584 0.584 0.537
5 20 25 0 0.730 0.723 0.730 0.730 0.675
6 20 30 0 0.876 0.869 0.876 0.876 0.806
7 20 35 0 1.022 1.014 1.022 1.022 0.941
8 20 40 0 1.168 1.159 1.168 1.168 1.079
9 20 45 0 1.314 1.305 1.315 1.315 1.221
10 20 50 0 1.461 1.449 1.461 1.461 1.332

M19199 7 AidudsyansennutasadedisiUdsunuasrusidamilen lnsayudeamuniegluiniu 20°

Unit Weight | Cohesion ) Factor of Safety, FS

"o (kN/m”) (kN/m?) | degree Ordinary | Janbu | Bishop | Spencer FE
1 20 5 20 0.670 0.662 0.701 0.698 0.700
2 20 10 20 0.877 0.860 0.911 0.908 0.902
3 20 15 20 1.062 1.053 1.100 1.098 1.091
a 20 20 20 1.236 1.228 1.271 1.270 1.267
5 20 25 20 1.410 1.402 1.443 1.442 1.438
6 20 30 20 1.570 1.560 1.609 1.608 1.598
7 20 35 20 1.729 1.724 1.768 1.769 1.752
8 20 40 20 1.889 1.889 1.925 1.925 1.907
9 20 45 20 2.048 2.048 2.083 2.083 2.060
10 20 50 20 2.207 2.205 2.240 2.242 2.211
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Water Level Safety of Factor

(m) Ordinary Janbu Bishop Spencer FE
0.00 1.871 2.072 1.792 1.820 2.079
0.50 1.871 2.072 1.792 1.820 2.078
1.00 1.871 2.072 1.792 1.820 2.069
1.50 1.871 2.072 1.792 1.820 1.979
2.00 1.804 2.050 1.790 1.805 1.910
2.50 1.786 2.001 1.790 1.772 1.808
3.00 1.733 1.920 1.752 1.743 1.686
3.50 1.612 1.709 1.611 1.640 1.602
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