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PANH GIA SU ON PINH CUA MAI DOC THEO PHUONG PHAP PHAN
"MANH VGI MAT TRUGT TRON BANG GIAI THUAT DI TRUYEN

Vii Trudng Vii
Trudgng PH Giao thong Vén tdi TP. HCM
(Bai nhdn ngay 18 thdng 05 ndm 2003)

TOM TAT: Viéc ddnh gid su 6n dinh ciia mdi d6c bdng phuong phdp phdn mdnh vdi
mdt trugt tron theo Fellenius hodc Bishop dugc sit dung réng rdi trong thuc t€ do théa
mdn d¢ chinh xdc ma khéng cdn thii tuc phdn tich qud phitc tap. Tuy nhién, viéc xdc
dinh cung trugt nguy hiém nhdt theo cdc phuong phdp nay vin phé bién dua vao phép
thit va sai, dién hinh la cdch chia ludi. Mgt cdch tiép cdn khdc la ding gidi thudt di
truyén (Genetic Algorithms, GAs). GAs la gidi thudt dua trén co ché chon loc va di
truyén ty nhién. N6 tim kiém ngdu nhién nhung c6 dinh hudng, din dén két qud 161 hon
va mdt it thoi gian hon cdch chia ludi. D€ don gidn, bai bdo chi trinh bay phuong phdp
Fellenius. Phuong phdp Bishop ciing dugc dp dung tuong tu.

I. Phuong phép Fellenius d4nh gid sy 8n dinh m4i déc
Khéng xét t6i dnh hudng clia cdc luc giita cdc phan manh. Hé s 6n dinh K ting véi

Manh i
trugt i :

Cung trudt

H1. Sd dd tinh &n dinh theo phudng phédp phin manh véi mit trugt tron
mdt mat trugt tron tdm O dude xac dinh theo cdng thifc sau:
n
Z(CIIE + (W, cosa, —Q, sina, )igp;
1

K=T1T— (1)
>, sina, + 0, (Y, / R)

1

trong dé: n: S6 phan manh trong pham vi khéi trugt
L: Chiéu dai cung trugdt trong pham vi manh i

¢i, @i : Luc dinh v g6c ndi ma sét clia 16p dat chita cung trugt

R: Bén kinh dudng cong cung trugt

Y:: Khodng cdch tif trong tim manh trugt so véi tim O

W;: Luc thing ditng clia phdn manh (trong lugng ban than va tdi trong xe)
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Qi:  Luc nim ngang do dong dat
(¢ 74 Géc gitta phdn luc phdp tuy€n clia cung l; vdi phuong ditng
IL Gidi thuit di truyén (Genetic Algorithms , GAs)

GAs 1a gidi thudt tim ki€m dya trén cd ché chon loc va di truyén ty nhién, bit ngudn tir
¥ niém ti€n hod d€ ton tai va phdt trién trong ty nhién. Viéc 4p dung GAs vio t8i uu hod ¢6
thé tém tdt nhu sau: M3i théng s x; clia ham muc tiéu dugc ma hod thanh mdt gien, gien c6
th€ 12 mot s6 thyc hodc mot chudi cdc bit (0/1). Tap hdp gien ciia tat ci cdc thdng s x,,...x,
tao thainh mot nhiém sfc thé mo td mot c4 thé. Mot nhidm sic thé cé thé 12 mot chudi cdc
s0 thyc, mot chudi cdc bit,... tuy thudc vao titng bai todn cy thé. M3i c4 thé tugng trung cho
mot 18i gidi kha di, va tdp hop cdc cd thé hinh thanh nén mét quin thé. Mdi c4 thé c6 mot
d6 thich nghi, dugc xay dung diwa trén ham muc tiéu. Trong quin thé, nhitng cd thé c6 do
thich nghi cang cao thi cang c6 nhiéu cd hdi dugc chon loc, lai ghép va dot bi€n @€ hinh
thanh quén th€ mdi t6t hon. Qué trinh chon loc, lai ghép va dot bién dugc ti€p tuc cho dén
khi thod diéu kién hoi tu hoic da dat di so 14n lip.

Tao ngiu nhién
quan thé ban ddu

A
Xdéc dinh d6 thich
nghi clia cdc c4 thé

A

Thda diéu kién? Ldi gidi
+S
Chon loc cédc c4 thé

I
v v

Lai ghép Dot bién

H2. So db téng qudt ciia gidi thudt di truyén
IIL. Ap dung gidi thuét di truyén vao viéc ddnh gid d6 6n dinh m4i déc
1. Bit bai toan
Ham s tinh hé s& &n dinh K 12 ham 3 bién phu thudc vio toa d6 tim (X, Y.) va ban
kinh cung trugt (R). Cung trugt nguy hiém nhat ng vdi hé s6 K nhd nhat. Béing cédch cyc
ti€u hod ham s6 tinh K, chinh 12 ham muyc tiéu, ta s& x4c dinh dugc cung trudt nguy hiém
nhat tuong Wng. Do d6 ta c6 bai todn sau:
Cuc tiéu hod K(X.Y:.R)
Thod rang budc: Xpin X< Xmax
Ymin SYo: < Ymatx
. RBuii & R Rawi
trong d6: (Xmin, Ymin)» (XmaxsYmax) 12 2 di€m géc hinh chit nhit c6 kich thudc tay §
chita cdc tim cung trugt.
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(Rumin,Rmax) d4m bdo ban kinh cung trugt nim trong gidi han hqp 1.
- 2. Giai bai todn biing GAs
Trong bai viét ndy ta ding m6 hinh 14 chudi cdc bit (0/1), d6 thich nghi dugc diéu
chinh theo qui tic tuyén tinh, chon loc c4 thé bing ban Roulette, dung lai ghép don, dot bién
tai mot vi tri, ti€u chudn ngitng 14 dat dd s6 14n lap.
Vdi bai todn cyc tiéu hod him muc tiéu K, nhitng c4 thé t6t 1 c4 thé c¢6 dd thich nghi
F cao tudng ng vdi gid tri hAm muc tidu K nhd. Do d6, viéc chuyén tir ham muc tiéu K sang
ham thich nghi F d€ st dung véi GAs dudc chon nhu sau:
F=Kux— K, vdi Kmax 12 gid tri K 16n nhé't trong quan thé hién tai.
C4c théng s6 cho bai todn nhu sau:
- M&i bi€n ctia ham muc tiéu K dudc ma hod thanh mot gien chiéu dai 7 bit (biéu
dién gid tri thuc t6i da 12 27 = 128). \
- T4p hgp gien ctia 3 bi€n tao thanh mdt nhi€m sic thé mo ta c4 thé, tugng trung cho
mdt cung trudt. Chiéu dai m&i nhiém sic thé 1a 3*7=21 bit.

- Kich thudc quan thé (s6 lugng cung trugt): 300
- Xéc sudt lai ghép Peross : 0.95
- X4c sudt dot bi€n Ppy : 0.10
- S& th€ hé (s6 14n lip) : .50

3. Tinh chinh xdc hé s§ dn dinh K

Theo cong thifc (1), d6 chinh xdc cda hé s6 6n dinh K clia mdi cung thi phu thudc
vao s8 lugng phan manh n. S6 manh cang nhiéu thi d6 chinh x4c cang ting nhung khong thé
dat dudc dd chinh xdc hoan toan clo phén lyc phdp tuyén thay ddi lién tuc, va thdi gian tinh
cling cang lau.

Vi viéc tinh chinh xdc hé s8 K ¢6 ¥ nghia quan trong trong qué trinh dinh huéng tim
16 gidi t6i wu trong gidi thudt di truyén, ta ding thuit todn chia manh ty dong sao cho céc
dic trung cd 1y clia d4t 1a nhut nhau trong tiing phdn nhd cda mdi phin manh; ddng thdi tinh
todn chinh xdc dién tich, toa d6 trong tim cdc phin manh va ding phép tinh tich phan dé
tinh chinh xdc phdn lyc phdp tuyé€n. Vdi cdch chia nay s6 phidn mdnh s& con rat it, do d6 thdi
gian tinh s€ nhanh han.

Cacvidu

Vidu 1: Ddénh gi4d 6n dinh cia nén dudng dip cé bé rong nén 18m, cao 6m, mdi ddc
1:1.5. Pat dip va dat nén déu c6 ti trong y =1.8T/m’, lwc dinh ¢ = 0.5 T/m® va géc ma sét
trong @ = 30°.
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Chon Xin=27.001m, Xix=40.5m, Y in=6.001m, Yma,=15m, Ryi;n=0.002m, Rpax=42.23m.

A ¥
VTSRS | | | PR
[
1:1.5 \%
o
Y

H3. Cung trugt nguy hi€m nhét, K = 1.448
Xc=34.973m, Yc = 8.882m, R = 8.980m

Vi du 2: (Ap dung cho s6 1dp dat I bat ky) Pdnh gid &n dinh cda nén dudng ddp c6 bé
rong nén 12m, cao 6m, mdi déc 1:1.5. Pat ddp gdm 2 16p: 16p trén ¢6 chiéu day h=2m, t
trong 7=1.9T/m3, lyc dinh ¢=2T/m’, géc ma sdt trong ©=25°; 16p dudi c6 h=4m, y=1.8T/m’,
¢=0.5T/m?, ¢=30°. P4t nén gdm 2 1dp: 16p trén ¢ h=2m, y=1.6T/m’, c=1.2T/m’, ©=8°; 16p
dudi c6 h=10m, ~{=1.8T/m3, c=1.1T/m?, ¢=12°. Myc nudc hgﬁm cdch mit dat 1m.

Chon Xpin=21.001m,X2x=40.5m, Yin=06.001m,Y max=15.0m, Rpyin=0.002m,R nax=42.23m.

I Y ,  Ving chifa tdm trugt
nguy hiém

Lép 1
Lép 2

4m _|2m

)
2mp

Ldp 1
Lép2

H4. Cung trugt nguy hiém nhi't, K = 1.180
Xc=126.954m, Yc =6.474m, R =9.717m
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K&t qua sau 7 1in tinh todn cho trong bing sau:

Vidu 1 Vidu 2
L& K =1.474 K =1.150
X.=34.441m, Y, = 9402mR = 9.645m | X.=27.781m, Y.=7.041mR = 11.156m
i K = 1.487 K =1.180
Lin2 X, =35.292m, Y. = 10.725m,R = X, =26.954m, Y. = 6.474m,R = 9.717m
' 10.975m
K = 1.465 . K=1.185
Lin 3 X, =35.504m, Y. = 11.953mR = X, =27.285m, Y. = 6.379m,R = 10.436m
11.972m
Ty K = 1.448 : K=1.187
X, =34.973m, Y, = 8.882m,R = 8.980m | X.=27.119m, Y.=7.419mR = 11.156m
K= 1482 " K=1.282
Lin 5 X, = 35.398m, Y. = 10.394m,R = X, =25.962m, Y, = 6.379m,R = 8.277m
10.642m’ .
Tt K = 1.468 K=1.193
X, =34.760m, Y, = 9.756m,R =9.977m | X.=27.450m, Y. =6.946mR =11.516m
o K = 1.485 K=1.184
X, =34.230m, Y, = 8.080m,R = 8.518m | X.=27.450m, Y. = 6:285m.R = 10.076m

Bang 1. K&t qua d6 8n dinh cla taluy phai

V. Nhén xét v huéng phit trién

- Mic dii k&t qué tim dugc theo gidi thudt di truy€n khong phéi tuyét ddi nhu phuong
phdp t6i wu-hod ¢§ dién nhung thuit todn rd't 6n dinh, ludn cho dugc 13i gidi kha t6t & mdi
lan chay. Cdc k&t qua thu dugc sau mdi 1in chay khéc nhau rat it. Chénh 1&ch 16n nhat trong
7 1an chay & vidu 1 va 212 2.69% va 1.10%. '

- Do viéc tim ki€m c6 dinh hu6ng nén nhanh chéng tim dugc 13i gidi twong ddi tai vu.

- Viéc tinh chinh xdc hé s6 K ciia titng cung th¥ ¢6 ¥ nghia quan trong trong qu trinh
dinh hudng khi di tim 151 gidi trong gidi thuat di truyén.

- bi 4p dung cho ¢4 phuong phdp Bishop va ciing cho két qud t6t. C6 thé 4p dung
tuong tu cho cdc phuong phép ddnh gid d6 6n dinh m4i déc khéc.

- Quan thé vasd th€ hé cang I16n thi x4dc sudt c6 101 gidi t6t cang cao.

- B9 t6t ctia 161 gidi ting 1én néu ta diing s8 lugng bit biéu di&n cho mdi bi€n 16n hon
(vi d9 chinh xdc clia s6 thyc ting), tuy nhién viéc ting s6 lugng bit 1am tiéu phi tai nguyén
bd nhd. Viéc dinh ra s8 bit hgp li ciing 12 m6t van dé cin quan tAm.

- C4c x4c sudt lai ghép va dot bi€n duge diing & day 12 nhitng gid tri thdng dung. Anh
hudng ctia chiing d&€n k&t qud cin dugc thit nghiém, so sadnh vdi nhau dé c6 thé chon ra cdc
xdc sudt hgp li nhat.

- C6 thé bi€u dién gien bing chudi s& thuc, ding cdc phwong phap chon loc khéc,
ding lai ghép ki€u khdc, diing do thich nghi kiéu khac,... Anh hudng ciia nhitng thay déi nay
can dugc nghién cttu thém.
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EVALUATION OF SLOPE STABILITY USING METHOD OF SLICES
WITH CIRCULAR SLIP SURFACES BY GENETIC ALGORITHMS

Vu Truong Vu

ABSTRACT: The evaluation of slope stability by method of slices with circular slip surfaces
proposed by Fellenius or Bishop is used widely in practice due to an acceptable accuracy
without very complicated procedures. However, searching the critical slip surface in these
methods is still based on the “trial and error” method, typically using the searching grid.
Another approach is using Genetic Algorithms (GAs). GAs are search algorithms based on the
mechanics of natural selection and genetics. Searching randomly but guided by a fitness
function, GAs result in better solutions and take less time than the grid. For simplicity, we only
represent the Fellenius method. The Bishop method is applied similarly.
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