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Three-dimensional Computer Simulation of the
Breakwater § Bank Slope in Hexi District, Wuzhou
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Abstract By working out three-dimensional finite element analysis program, this paper simu—
lates and calculates two typical landslide § stability of the breakwater § bank slope in Wuzhou.
Between results of simulative calculation and those of actual determinate are identical. Results
prove that the three-dimensional finite element program is reliable, and counter-analyses the
shear strength parameters by using program.
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Table 1 Columnar section of foundation rock and soil stratum at river bank
Rock and Soilmass descrip— Remarks
Sequence Layer  Thickness Code  Columnar section tion
/ Artifical soil, be classified s .
1 0) 0~ 17.15 70 as prain fill and miscellaneous fill by com— Miscellaneous fill is mainly scattered
0- 17.20 4 ponent on terrace platform of river bank
mostly consists of plain fill thickness
S5 Y isnteven.
I’ s ra r
Sy s (). s s s
S AL L s . Silty clay, drab- Itis scattered on ground large—
2 ©)] 0~ 18.50 al Q4 WAy H J yellow (grey), wead plastic to plastic, ly; character differs thickness varys
reyRvare newly sedimental substance containing largely.
thin bed silt and fine sand-
’ i : ° ° . Itis scattered all the d,
3 ©)] 0~ 13.55 alQq Clay, yellow (light-yellow) . pure, plastic fine ch:r;taererel()u;)ntzickn:sfrovuanr .
to hand plastic, even | ) ’ > ¥
argely.
’ ( ), ’ Silt It is scattered on all the ground,
, > - Silty . . .
4 @ 0~ 15.30 alQs clay, grey (grey-black) , organic com ponent {’,;)Ir‘lrlz]nuatlon, but  thickness  varys
is contained. Parts of an areacontain grav— ~ © A
el, silt and fine sand bed
G 0-Q-0" 3 s R ) Ttis scat—
0. 0. 0,200 N 2%% Sand tered on parts of an area; thickness is
5 ® 0~ 2.00 alQs and pebble; silt and fine sand is prominent even.
+0-0:0-0'8+] in sand; pebble polishes smooth; content
________ exceeds 25 percent.
) ° Foundation rock bed
"""" ) . Fire sand rock, silt sand fises and falls larwe[iun ation rock be
6 unknown €hs |-------- wck containing mudstone, plate rock, gew:
________ weak weathering, hidden deeply in the
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Table 2 Results of simulative calculation of three-dimen-
sional finite element

A
Landslide Permeable Stable Stable safety
stream safety coefficient coefficient of
B of the whole former landslide
E
Middledandslide of the 105 0 81
2nd bridge over Guijiang No 1. 10 0. 86
| 5 Land- Yes 1.19 L 39
slidein Yantang chong No 1.18 1. 43

Fig. 1 Sketch of 5 characteristic points in three dimen-

sional ellipsoid
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0.0.100 0.&& X Fg. 2 Relative positions of simulative landslide and real
—70. O’ 70 07&& Y survey and drawing middledandslide of second bridge over
-10.0, 50 0,&& Z Guijiang
1 && 1
1 && 1
1 && 1 1 (A )
0, 80.0, 0.0

0.0, 0.0, 0.0&&
4.2,15.6,10.0
2 && 1 2 (B )
42.4,42.4,0.0
0.0, 0.0,0. 0& &
3.0, 3.0,0.0
3 && 1 3 (c )
65. 0, 65.0,0.0
65. 1, 80. 0, 0. 0& & >
12.5,12.5,0.0
4 && 1 4 (D)
65.5. 65.0.0.0 real survey and drawing landslide in Yantangchong
-60. 0,-60. 0,0. 0&&
12.5, 12.5,0.0
5 && 1 5 (E )

Fg. 3 The relative positions of simulative landslide and
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0.0, 0.0,0.0&& ) )
3.0, 6.8.3.0 .
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Table 3 Comparison between the shear strength parameters of simulative landslide and actual determinate parameters

Standard

Avers . ters of .
verag e parameters o value of determinate param eters

simulative landslide surface

Landslide C (kPa) ) Parameters of shear stre— Parameters of residual
Permeable ngth test on the spot shear streng th in th r
stream C (kPa) O) C (kPa) O
Mid dle-landslid e Yes 7.6 10. 6 7 21 7.5 12 6.3 6.6
of the 2nd bridge over Guijiang No 71 9. 90
Landslide in Y antangchong Yes 9.6 8 30 15.2 82 12. 8 6.3
No 9.0 8 10
£l ° ° ( 2)
2 2
(3) 5 )
C. ¢ s s
2
2
1 s , .
. , 1990, 12 (3): + 9.
4
2 , ) .
( 1) R , 1982, (1): 39- 47.
Ducan—chang 3 : : ’
1996, (6): 73 4l1.
2
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BEFRRAE . AERAFPEAR 2T £ 5 20 £ FKASG T 0B R BFE 202 MFIMLER RS, E0 . C5H
Fr IR 10 A% Ak 3RV AT B AL B ALY SZARE) B3R TR, WIS SN AR S I B CARE A K E A S LA AT AL K A AR
AMHEHE,

A AR AALIEE |, KEE AR F A EE ERTEA, R RIAE: BT ok A MR
%, A Fesed Ry 3t —F FEMMELRE. RAT LA, AAMMBREL T R s£F WME” 0,
FEARE, HANH; ARRK T2 PE; S TG ELIRESFRBTROAE, REER BHRL, & B
E ST T i R AT L AR R 6B R

AR AR A Je R TR E 6 TR A RAT 3T E AT AR R A9 LK AR 49, B AT A9 7 A A SR B
AAoE K FHBE AR LI R T B A, BUF @& THE TR TG EALZD AT K GEE AEY Fi RAE X
AXBFAR A A LHE@A L FAR T LA T RAE SR I KM R R R A B DAL B & — PRI KN T 5T
¥, B THERMG NG, BAREH AL KGR I, Lok, £ RNV BRAE @ & T 69 B K TR G M B B8 2R AG AL
FlA BN, REA TR RILAF L 2% E P EIAF Xb B HAfr AR BRI L, KW ARG EANEL

KB BUR B3t AHE 2k or L B g hERRIA, SRR LS NG R EFAT M RATAAR RRERS T
H, RSN FRL o FME, HK B, THEFIEFTHRI, FIAE &4 —ARREW. £ T 016 & ZHH
AT s BERFL L FAERLERZWER , BMNLAFHZMZH B, HHHABRAR “TH” RESAEZL

FEER LT £ TALKERAB HEA AT &2 kA 4RE Tk AFRF Fe AR AFRE A AT HARARR LA,
B AT RN, & —F REAAE A FGRN, EHAEE BEET L FHH. WEIFH, L 242 MHaFey
BHEFEHL A BIANCH AL (£@); 0N HEARBRE DL, ST AT Z; I8N RE FLELMR, 4
FAFABA . 24N ANFA RIS 124 (B A 29MNEHT ) A T RABKEHAELL,
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