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Abstract

The change of the rock stress field will lead to the crack geometry characteristic
changing, which affects the permeability and causes the seepage field change. In turn,
will change the distribution of permeability volume force and influence the stress field.
Therefore, It is imperative for Hydraulic Structure to be designed based on the
coupling of seepage field and stress field. On the basis of research achievements of
domestic and foreign scholars, this paper mainly combines with the Lashiwa
engineering to analyze the coupling characteristics further. The main content and
research is summarized as follows:

(1) Research progresses of the coupling of seepage field and stress field in rocks are
comprehensively summarized from several aspects, such as the experimental research ,
the theoretical model research and the calculation method research of coupling model.

(2) The basic principles and equations to analysis coupled seepage and stress fields
are obtained.

(3) Work out a program which connects the Matlab software with the COMSOL
Multiphysics software, through importing coordinate control point, to establish the 3-D
finite element numerical model of the Laxiwa arch dam and its foundation.

(4) Considering uncoupled cases, calculate and analyze the seepage field and stress

field of the Laxiwa engineering in the reservoir normal operation periods to determine
the related parameters and boundary conditions of the coupling model of seepage and
stress. Then, analyze the seepage field and stress field in the reservoir normal operation
periods under the coupled situations, with which the distributive regularity of seepage
fields and stress fields are summarized. The results show that in upstream faces
hydraulic pressure head reduces from the river to both sides gradually, but in
downstream faces that the distribution is the contrary. In general, the hydraulic
pressure head reduces from upstream to downstream. The displacement of dam along
river direction increases with elevation and decreases gradually from the crown to arch
abutment at the same elevation, and it has a good symmetry perpendicular to river
direction.

(5) The calculation results of seepage field and stress field between uncoupled and
coupled situations are compared and analyzed respectively. It shows that the
isopotential lines of seepage field are to downstream, the seepage slope of downstream
increases obviously, each displacement component increases at different rates, the
tensile stress of the upstream rock increases and the compressive stress of the
downstream rock also increases in the coupling cases, which is bad for the stability of
the dam.

Keywords: Laxiwa arch dam; seepage; stress; coupling; COMSOL Multiphysics
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AN BB TR A I DL R BB IR M N ) i AT v 50 A

(5) e BTN ARG R AH O S HOM I 45, FEXT IE B 7K DL~ 3
PRI IR BB I N T AT o S0 Al s WFURR & 25 AF MBI N, ) 3
(AR R o

(6) LUALTE [&IB TN IR & MIATE BB RN R G T M R, 15 i
W5 N EAE R &R .
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14 FHARHBLK

W BEAH SRR BT
TRESEHI Je oy B

RIS BT R
— RIS R
ARANARIE TSR
‘ TR
B2 R 7
| Y
B R 3 e
HA R AR HA R
R TR
HEA R
\
FH COMSOL
A Q]
Y Y
ﬁ%ﬁ%@%ﬁ%ﬁ] [ﬁ%%%%ﬁ%%%
(KB RIRE 135 BRI RN 1%

|

X b2 Hr
Hiigie

1.5 BoRike
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FE BRNNBESMAFRE

DL A R POKMERI  —J5 i, RIS, W2 K &K 44
AE R AR ARRGE B, B T A RPR S A AR IR 52 AR s o —
JTHD, RN T AR 5 DR Y B B TR L AR AR, T 5 DS A B8 R HU
A, IFSEMB T o DR MR AR 1 0 PU R (10 SI2 B 5 DOAT I T Ay 3 Ry A5
I EB I T RS s N 0 3R 0 W (R A AR Y

2.1 FEAKB&

FERATB RN IR G TN, 5 20 AR an T A AB e -
(1) S AFe o KB, 25 i R PE R E 2L

(2) A PAGEMATY, KRB s sh AT 18 08 e 1
(3) R E A N

(4) B AT LG, REA AR TSR T AR
(5) TPETI S0 AT

22 BRYEE GG T F AR
221 MNAOGHIEKRATE

FEE AR PRI Bl B0, HA2 i 2.1 fros.

0o, or,

0.+ dz ¢ +—2dz
Oz ¥ 0z
ot 7
T, +——dz I
Oz | 5
| T
3 T +——dx
‘/ i l ax a
<177:£” i 7/ ; Gx
Ux %\;/ }, }/r Gx + ax dx
z 1 5
T 1 T
y
¥ <z T +—="=dx
T ox
o X ~
sz O-z

2.1 T WAk Rz A
WRAARFIMN e Ty, FH e N A5 AR N 3 1, D B e AR 4~
CIECE & iy =y /1
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0
oo, N Ty N ot _0 (2-1a)
ox oy 0z
0 0 0
fo T T (2-1b)
ox oy oz

0
o, s +6a -y, =0 (2-1¢)
ox oy oz

ﬁl:':]: ij‘?/'é\ﬁjjjﬁggﬁ%’ i\ ji%{—\‘.x,'\ y\ Z 3

y, NAE RN 2R
MR RKVLHE (Terzaghi) 20N SR FE,
{o}={o"}+{p} (2-2)

7
[Gx o, o0, 1, T, sz] ;

K o) hERA, o)

oV tidsih, oh=lol o) ol 7, 1. ]

Py EBUKIES, {pl=[p p p 0 0 0].

AR R )~ NAE R RE RN
o'} =[DNle}- e, ) (2:3)

Kok eV, {el=le. & e v, 7. vl

B A EARL R A AR )N AR

[ D] S 4 0 s 3 0 ML

UL RE, NSRBI R A
le}=Bliu} (2-4)

T

Rt b, )=l o, w]
[B] LAk, H
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T

9 9 0 2 9 9
Ox oy 0z
[B]=] 0 90 2 9 (2-5)
oy ox Oz
o o & o 2 2
0z oy Ox |

HEFHES, FHEAEARME R K(2-2). 2-3) « 2-4)AZ (2-1),
fE AT DAL RS 2 A S BN ) s 1P ik o i e, B
GVu, G 08, %P yo_g

(2-6a)
1-2v ox Ox
GViu +L%+a—p+Y°:O (2-6b)
Y 1-2v oy Oy
GViu_ + G ag”+a—p+Z°:7/r (2-6¢)
1-2v 0z 0Oz
S N YN He =1 E
:Etl:'j: Gﬁﬂ%ﬁ]*ﬁg, G: H
2(1+ )

o> o 0
+ + H
ox* oy* oz’

V2 RRLE R AT, V=

ou
o hpBAs, g = Qe T O
ox 6y oz

X0, Y°,Z° Jy eI NAE e, } 5 1 A AR AR 7

—RAGOLR, HEACK CRIZK 3 R Bk N 77 BT 25 B ) s 3
Hol i s 3G, A, K530 (2-60 ALK N D B ACkER R . Bk h 578

BUKR S p 2 [ 5 R
—p=7,(h-2) (2-7)
Roibe y, WA
2 Jy R R
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o _ Oh
ox ox
p__on (2-8)
oy 0y
a_p:_%_F;/w
0z 0z
R (2-8) AR (2-6), RT1F M 73 A S KRR R i 7 FE B
GViu, + G %8 _Oh, xo_y (2-9a)
1-2v ox Ox
Gy +— 9 %8 O v (2-9b)
Y 1-2v oy Oy
GViu_+ G 2, _%"‘ZO:%_VW (2-9¢)
1-2v 0z Oz

222 BRIGHELRFTE

MR A B ST T e, KRR e AR HP fr) 8 s 5 A5 /Kt iz oe R &
HERZ 7, WK 2.2 fros, B

0 0 0 0
{a (p,v, )+ 6_y (pwvy )+ g(pwvz )}dxdydz = 5("PWV ) (2-10)

A p, NKHEL

Vs v, v, AV TR

n AR

V HOTRIIAERR, V= dxdydz

FREK NG TE . BOKIMIEAERECH B, ERKIFMER R E| 1%, WK
(2-10) 473t A K7~ A

0 o€, oh
< - a 2-11
5 (np,V) ( P +p,np o ]dxdydz ( )
M (2), K B s s ik L PE - (Darcy) & 13, Bl
v = k] grad(h/y,) (2-12)

ﬁl:':]: [k] jg?%—%@gﬁ%’ ;H;jz,fayg kx ’ ky ’ kz o
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y
;
|
g
,
.
,
.
,
.
,
P
,
z [ —r = Vx
y
\
,
P
P
X ///
,
P
/

|

2.2 ok B oo R A
B (2-11) F1 (2-12) /RN (2-10), BIATAARRIES G fE . it
BiEL W EMARRER, hidAhx, vy, z, WE
a_ax(k" %}%(1@ %]Jr%(kz Z—i]:yw a;v +ywnﬁ% (2-13)
o, BKSk RO IE(Pa), RIS R 7 R RIRAR ] o

223 MmEMHERTLRE

BRI IR o, it T RSB Rk, . Bk, = f(0,): ik, ¥
Bk, SGBILSBHKIE S F, WS N R, 118 o, = g(k,) - UL,

HRN 3 BB RGEAN B, B SRS, i B SR REE R 5
IV 733535 BIREE

A (2-9) AL (2-13) MKAZ, RIS 37 ANS S & o0 M S AS T RE
HIE AN =PIy P Bub S CROR R
(1) PRIl F oA

fuy={u, | (2-14a)
(2) Ny g5 At
o,m =0, kl=123 (2-14b)

(3) AKKHIL I 251
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h=h, (2-14c)
(4) A EAT
L (2-14d)
y on

e my I FHNEL T 17 435% o
FEIE H AT T RIBTTRE, (R4 2B AN 155 .
RKPBIERBIAN, — B NI PIRASR e 8. BBas i L 5 WY
NERES, WEZIERGRL FE

exp(1o1) 0 0
[k]=k, 0 exp(Ao) 0 (2-15)
0 0 exp(1o'3)

Kbk, AR INEE R
A NSRS, SR E
ci NAMENT, i=123.

B ) SRR AR bR T R S [T], W SRR B2 K

[k]=[r] [¥']T] (2-16)
RV BUS ST RN, 5 s AR F AR T A, |
F =—grad(-p) (2-17)
Hia (2-7), IRERBIEACK A BRI
F =—grad(h)+ y,grad(z) (2-18)

Hrr, F =y grad(z) &K J), HAERRCR T HA RN %1, 1 F, = —grad(h)
FEEKIE T, TREEAE M E

2.3 COMSOL Multiphysics %k

2.3.1 COMSOL Multiphysics R4 & 9¥

COMSOL Multiphysics #&— 3 T4 PR TG UHE 5 BR324 L AR
fF, %G COMSOL ARIIFR, #4A5 AR RN “B T2 Y3y
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RS TR BT, COMSOL Multiphysics & F T v 2 W B R 45 10 J, - LA
R SERITFBONE . A IR 2 FH PR F5 (1) T SR RE S I 1 A 2 2 W B 7 e R 1 1) 4
T, 2N T AR R T TR, 8 TR A TR
STV A R B, 8 2 W A BB A7 AT ) 5 | 40

COMSOL Multiphysics #2& 2L
AR ICE N SEa, 0 SR AR R
SRR () Bk o 7 FE 4L
(237 KIS HI SR
i & B TR i s st
TIPS, H i DA A5,
PR ROV IREL.
We . WS 1% BORL LI
HERBLE . LT RS W
WLRE. Je2e. a2 290
i ET . B RS
G5k 5 ARG . B AR
SEATIAS R T T R P Cn
K2.4), K 2.4 COMSOL [ F Atk

COMSOL Multiphysics SRy ACFR 8% SKARA A G AL BRAS T—44, e —/NE
TEACHRAE S o] DS U AsE . A543 T REFIA A S B0 e . SKAELL &
Jei A FE

SR LT [y ik 2 R0, R

(1) BHHZH L%, COMSOL Multiphysics $2 At & (1) T H, L /78
BT R 1 R LB, il 1D Hadiad s £k, 2D ] DO i p5 s
2. K. JRIAIRL. DUZEJR MRS, 3D Pl ERAMEER . STOTIR. B . 2%
g R, SAh, BdEG. ZHl. Bah. LG TR L Gt AT
AR, AT LB AT R IE 7 AT LR E i 2 R D) RS AEAE (T
HAE g7 i 2.5 fios)s

(2) CAD ‘FA: COMSOL ZHfZHh i CAD A A, Jf Higft
4 SolidWorks Fl1 Inventor XL #2 1, H ] HE S AT R H i JL A,
COMSOL itk — P44t T %) CAD JUMT B (& e DiRe, H P al e SN2 Ja i
7 AT IE L
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(3) MMM SO H A B LT 454 : COMSOL 2 NASTRAN & 2 1) 94 k%
A, ATHEE T NS SO I A O LT S R . X TR A B AR AR T
AL, AT LLANARTE 5 () A& A 1 1R LART e 52

(4) FIHMAGFEERE: COMSOL 5 MATLAB 5437, nJ LAZERIAIR
iR LT 5, ARG B ARG N LT A4, SICEIA R AL A A

s mah|rAs|23=2@ 2 dddanma |t

= I o
o6 o = [
©iglP L
S =7
: 2 ekl
/?f— ; |l
wm| 3w
DD£3 i ;_..
dlkl; DDE
+ % s (B
Ol = 7 |lE
B (2 1 19| =
;E@ b |H| =
O | 1y |
L ) Iﬂ: ?"4_-,;
G'EIE o.s‘éfﬂ
|| Sy
& L @g
[<*] i) 5 D=
= = =
; sl 5
2] D
10 &
5|

K25 THMHEL /2 3D 4: 2D

COMSOL Multiphysics FIIL & BAFAR L, 4 LLH W3E R A

(1) KfEZ ) 8=k A, M R FHEREE [ e AN F L ik
53 77 RERAT AR B 2 A U ] AR SR 22 W B I ) B R & A

(2) SEATFIBRI B, H - nl £E B AR P AR 1 B SO A 0 b A il 3
Ji

(3) FEEBSTRR BRI SRR S E, PPRUEYE. A5 Bt R 24
iR

(4) BNV TH AT, B SR T B, P AR R IR B I AT
WERMEL.

(5) Wik F=5 1) CAD Zi5 T H, HI7 A B AR A rh AT 4 = e

(6) A =77 CAD SALIEE, CRF41HT 33 CAD B XS 2
Ao

(7 s KM HI N RE ), P2 PSS, SCREBE SR IR .
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(8) KMV RE )1, H4% Linux. Unix il Windows &4 T 64 {7 kb fE

AFFAT I IIRE -
(100 “FE M JEABTIRE, ARG O f EAAT SRt . ek B
2y ] (1 5 20 A o

(D) ENERFELAE B Sers, A alad i Bk B s RV E T IHR AL B4R
MERAE S Y

(12) ZHEFHRIESM, S5, JrERGER B & F, aRErE. K
filt Z A E S

A, HOER I EET AUTO CAD SR, #HUUE H#EAE COMSOL
Multiphysics Hl it hrqf . BedE S5 Dhaeeabilny, (L FIMUERIA LM S Matlab
H ] meshgrid BIAS R BCEAR, AR5 T ANIIOTVEEAL), Hoh Bds fUABFRE AUTO
CAD K" HiE .

ASCHIH COMSOL H A v 1) b SRR AR RN 55 74 07 2 R B Y A
A I

HBRBH A BEIAMEE & FH R0 a0 2 AL B bt R AR I 8l . 1R KR
BN LA A - g8 rp Ry Jed n) A, i EG TSR Bk BN IR B R 2 1) 2 ) 3
Sy i) AT ORI e o IR B AT A ARATA R b S S0 A O I B — Rl 5 I AR
oS, BRI E RTINS, LLSCH Richards J7 %, N-S J7fE. &7
SE A S AR 2 T R ) TR N o (RIS, AR ERA AT DU R 2 = A i
(AR WU N At 54 )

G5 7 AR TR ) 2 A U DA S OR B R A Y AR, 2
F R S EE M52 )1 AR TG o B0, TR E T RGeS R AR TS i,
X e RN SR G5 R AT DI Re S . 4h, "Rt TR SR A R AR T AR sk
MREME T IRE 11, RERT S 25 OB AR 26 kbl 1) 400, O FLAT 6 AR %, 4%
P 1 2R He ] LU COMSOL Multiphysics #5i8k 538 HAb A M HAT R 4L &, Ko
AT SEBR i) ) 2 P P IS

232 EHEGIE

“WiE B COMSOL Multiphysics A 201, ASCEE G AR L HUE
%1, 435 Ff COMSOL Multiphysics 1 GMS ") Seep 2D A5t WA IEA T 153
BT AT, HiiE COMSOL Multiphysics #fFE VR HUAISB L b f AT 7 K
AT

By IR J U A an 18] 2.6 P, BUEAKALA 0.7m, FU#KAZA 0.1m, 1
W53% ZB0Ch 1x10° /s, il COMSOL Multiphysics 44145753 2130 53 A () 5.5



P PGSBS BN ) R & 20 B

Yt q=3.31x10°m/s*, F GMS #1543 5 q=3.29x10°m/s>, B AHZE2) 0.6%,
A e RO RS A 55 . th COMSOL Multiphysics A1 GMS T 4453 3] 144
AR AN 2.7 Fizs, s A Aiin e 2.8 Bios, HE T LAE H, PIRRRLE
ZERMZEIRA K. i 3456, COMSOL Multiphysics 84 7E B M (118
SERATI S IERA

(0.2, 0.8)

(0.7, 0)

(-2.5, 0)

(2,0

(-2.5,-0.5) .05
2.6 HRASULATEDY

total head
l 06625
05875

05125

| 04375
i 0.3625
| o2evs

02125
I 01375

(b)COMSOL 5 R
K27 KLpAE CRAZ: m)
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11230

0.8235
06738
05241
03743
02246

0.0749

(b)COMSOL 5 i 4
Kl 2.8 JEANME Cfz: 10°Pa)

24 REF )4

AR FELEXT A R IAT TR B I EAE b, A4 T N 135 583 & BT i 2
A JFHELRN 5 RE o AR G KA ST I FH AR A4 COMSOL Multiphysics 5 T fiij /24,
G O AR WY R I, 3UE T HnT AT S IE A .
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F=ZE A RHININES RN hEE 5 Hh

3.1 FEHREATH

3.1.1 TiEHpR

ﬁ)g A0

Al

AR

al

S
=

=
3.1 WX A E-F A

PV PO/ Fst & ] R T B A AR, A T i s L S o
e B AR A e By, BRR O K FLk 32.8km, TR VAR SK
FELSl 73km,  SE PG T M HURE 134km, SRR S B 25km.  HEE QT EAE
AETEAEF 6

P UG UK FLE BETH IE B /KA. 2452.00m, SPEZE 10.56 X 108m3, B AEHL 728 &
4200MW, fRIEH ) 958.8MW, ZAFEFEJE A LR 102.33 X 108kW * h, iy si{ii]
R S K I K L o MUHEIX e B LR “ V7 BRI 2, WX L SR A A7
IhHEI, B, AR, W B K 250m, F2) i E K 342 m,
W 31.5m, [m 74.16m, %36 G AN T00MW IHLAL. F 40k TR AT s TR BE oA
414X 104m3.

L U X S L E A AL R B3 200m, R &I, WEBGRK 1.2km, 055
T AR L SR AN i T S A . R AP A LI 31
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3.1.2 g

LS HUE XA TR et B [ NE45° J7 A, ZRIhkab 5 i
EW [n], 28 Fif 2.5km A B H e i N\ e i 2 i

WUk R v e 2 H 3, WIS ARAE . RO BENR o RUERS TR, USRSy ik
BB, BHIE V7 PR, BIRE AN S 2R 680m~700m. UL
TENRE, /KA KA 2234m I, ZKTHI 8 45m~55m, 7KK 7m~10m, 7Kt e
TR &M A A . 2400m EFEALA TE 245m~255m, 1EH &KL 2452m A48 T
350m~365m, HITHFEFE 2460m 44 % 365m~385m.

TS WY 2 BE AR, 2400m =R AR AR 3 BEAT, I E 60° ~65° , 2400m
DL mE 2%, SPIS3ERE 40° ~45° o A0 R NAS IS 48 R T BEZE AR (1) &5 F
AR, BEBELLIEE 70° ~85° , ¥ 50m~80m; LB 45° ~55° . AifRMEL
BS) . WA EL) 0.9%~1%, AR FHE TG RRR, W MiFE Sm~10m
(RYT . TR N8 26 2 R — M Sm~12m, %K 15m. LA EHE 8m, 5
K 13m; PPYLERALFHS 12m, &K 15m A2fq.

WX KRR, RERHNREMEEATIE. FRE. F5E. 15
TG F3 V8. MAZIEWIRKE, WK K Sm~15m, H9%4 20m. PIFIE
JE— M 30m~60m, K 100m. MVEKEREE FLMRAE AN, PR oK, TEAM
b,

s N AR KT, ANAE A 2280m. 2360m. 2400m 1 R Ak WA 5% B
FARD ONBR AT 2252 43 AT

3.1.3 HESMH

WUHE DR H 8 )2 32 B =3k R T G N AR AL BUA & (Tlnl) HAE
REAE R A (Y 5) RESTURAHS (Q4) WA, I HER At 2

(1) AR T WA FEONR T A s DRI, e 1#
My MR Ye L —r, tHE)E 900m~1000m.

(2) EIIERE (v 5): AidE 1#HmMFLL LR 2= -RvashBy, I 28
K 2.0km, REFIER . feRKA BR~KAM, SRR, YoRiE. 79
WA A AP (25%~30%) RHEA (25%~30%) TR~ 8K A (20%~
25%) BABE (5%E). MAINA (0~5%). AP EIEA I KA Ak, &
PR A, PrAALE, RAREREE (T BHEREAEM, 4565 8%. Sl
WA D ER A REAEMS . AR A RIS FE KBS S, AR .



S0 PLHEIIHS S FN )R 5 o0 iy

(3) SRS (Q4): BRI s #EfRIELSE, — )7
Sm~10m, )3 47m, TR AL O N o R T 20 A AL
RHHRAR . PR RZ EEOERR. OIS, KR 15m, — B Sm~12m,
LI Rz i 5 o

3.1.4  IMiE XK ST R &4

Wk Db 7K 2 32 A R REE AKCRH R A oK

(1) {eix 2 BB K: F B KK, HEME T80 Hu R 7K 3
R, 0 T BERE BT A AR AL YR 115m~175m, A7 FAHN AL A 40m~
187m, HUHEX S 55 K HEVR 235m. 977K T3 B AE R IX i) 33 R 25° ~30°
)R EARLE, RS ~10° o HUR/KAIAE 7 A ~10 Aim, W& G W
ZET o IKALAEARALNERE — B Im~5m, Z5RARLEER, 1E 11#. 29#FL A n] ik
20m.

(2) WHBCE R A by HEA A 510 5 A R A [R], T 7K 33 A
W, 5 104m~112m, 41/ 100m~162m.

(3) JCRA A A (e L U — AR HER R —7, 2812 TIHCE 2
[ FIT ZAAEts Hh o EERIL RN 6 &b, HRYR—MAE 120m~170m Z 1], 7Kk
AliA 100m~248m, /K& 0.9L/min~2.94L/min, # Ak 24L/min.

DRI X A5 BRI ER /DN, A2 AN KU, R B /K B A& K
KRB/ ANERTORR WIIE A AR RE K YE, 5 BAF JLAMEFE

(1) A AR TIPS AR 32 K P S AR OZE 7K R 32, 43 ) v B 71%
I 72%0 HpIUEE OB FBAARTIGE K B B A AL K 5 7R b SR BT 85%, %
AR5 AR K PR 95 -

(2) HEIFE/KE (0 >0.1L/min.m.m) A&7 LIRS, T8 E A 10%, 42
A 6%, I OF) A AT 6%. ™ EIEKEZ /A {3 o ~ 55 XAk A 4
S A, FLER Om~50m Y P

(3D TR g A (R g KM 22 AN K, R B 19 0z K 1 ks o LR B
FRAXTREK)Z (o <0.1L/minmm) TRIEZR: WK 4m~66m, 7fF 50m~
90m, £ )5 60m~100m,

(4) HRIRAL 1) R ZE KRB, B0 S A e iy AH G, 32 Kk IR BER 1
KN o FREFLH RIS A, A B A ety AR 02 7K B mT oy Ay ik B
) 50%
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3.1.5 BIRESEMN

T 1 58 5% TR B A A F AT A RN A GE LU 20 BT (1) AT b, 15 203 F 25
HER:

(1) IKPEX AIEAE K QBT ) s BB R EE, JEAS AN J2E Xy
ORI = AN A BRI R N PR RS M a1 — 2D A,
KB PR R R I, AR R (FER. B, RS R fbes,
ISP AR BRGNS . KRB K G nT REr= AR v 2/ NI R, X TR
K fas.

(2) WA as, PR BEN, KT 98 S0m~60m, 7 i )=)5 1) 8m~
10m. 1t 5 A5 48, SPYR PR TR 110MPa, 52385 R 3E 4000m/s UL L,
IR (11284 15GPa B bo Wigdgid ) RIBEAK, F25E 41 NWW ([
Tz 0 A7y S5 KT o VAT A S S I RS A N g AR R X, Sl R E N A o
1=54.6MPa, A~ B o 1=20.5MPa~29.7MPa , T} J7[A SN [f].

PRI AT — R 10m~20m, 55 WAL 20m~30m. 75 A K P~ 1)
T K SCHURAAE TR o R BRAC AP AE LTSI AN, 4R ERIIA RS iR
e, T PREBEY Sk 500m~700m, fa A KR sk T iE . B AE, A
kA 0 R HE U

3.2 ARG A

3.2.1 itEER

KT AEVH AT DR . R FI PN L, BERS ST A SEBR SO, TS BT R
(PRI EESR,  AEXSTE SR IR 0 K 20 1 /K S TR TR b i S5 56 At 2 R R4 T IR
NTTANEI oM B WARUR S5 3EaT T, 7 =4 PR GEAAAER (an ]
3.2 FivR)e AR 8T WUARITER . MBI 43 DX DL S 22 P 48 1) it fon DX 35
AN, HEUE H A A AU R 25 R ) Rk 30T, IS 2 sk Ak .

(1) BEEE

X J5), BAKHBARFR 3992600.00 4 i,  H A FHR W28 T 1500m; Y
J71n), DUKHBARAR 34425800.00 A s, H RUEHE M _FIFENZT 1000m; Z J7 1],
PLEFE W ARAR, AR 1950.00m, THEFE#L A 2460.00m, (KT 2460.00m [1]
MBS AR i ZJG e BT MY 2H, DT MRS 2H, B
L TH (H AIED,



P0G BLE IS N ) R 15 20 B

500 1000

Kl 3.2 =4 PR e AR Y
2) BRHX

S48 b SR 0 L R A TR, R IHE X S AR T (L<80m) AR
(L>80m) 43X,

(3) FIRI=HI SR ERR

A I 2w Matlab 55 COMSOL Multiphysics FIE3FERE, A A 2 45
ARPR R 25 T ANFEE 0 LR, R Al o A1 R 38 S5 ST A B U
DUEER) = YA ROTHEAR Y . EERR P T

load(['D:\data.txt']);

nl=floor(max(data(:,1))+abs(min(data(:,1))));

n2=floor(max(data(:,2))+abs(min(data(:,2))));

n3=max(data(:,3));

space=20);

[x,y]=meshgrid(min(data(:,1)):space:max(data(:,1)),min(data(:,2)):space:max(data

(:,2)));

f=geomsurf(x,y,z);

%Create a solid block whose top surface lies above the generated surface.

b=block3(1000,1600,2460);

%Coerce the face and the solid block to a composite solid object.

g=geomcoerce('solid', {f,b});
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%Split the object into its subdomains.

ss=split(g);

% Visualize the solid object with the interpolated surface as top surface.

figure

geomplot(ss{1})

%Use use the Headlight or Scene Light toolbar buttons to turn on lighting in

COMSOL Script.

sl=ss{l1};

s2=ss{2};

Horp meshgrid BIA A R A T x,y ARARIOFES), z RoniEdh B, JH
i geomsurf A SGEARII SRR, Rz S dounfl Z a5 Mg, R
EIF, Ha T AR A UL B by fu gy sTATs2, Horp s e i 210
SR G
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