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Abstract

This paper discusses the way to design the secpage monitoring system of the dam, and
simulates the seepage of dam on the platform of the Ansys program.

Fhe seepage monitoring system can ensure the dam work properly. At first, this paper
discusses the main content and ways of thc seepage monitoring system. On the light of the
theory and combined with the Lianhua Power station reservoir,Mudanjiang city
Heilongjiang Province in this paper the secpage moniforing system is explicated, at the
same -dime this paper introduces the hydraulic automation of Lianhua Power station
Reservoir in brief.Lianhua Power station reservoir is composed of a main dam, an auxiliary
dam flood discharge gates,a water transport hole and a power st- ation.Using the distributed
dam safety monitoring system, the dam secpage press and water level are realtime collected
by sensors.PLC technology is employed to control the gates automatically.The reservoir
important facilities are monitored through the images monitoring system.The monitoring
data from all subsystems arc sent to the center station by cables and then analyzed in
computers, which realizes the automatic management of this reservoir. The application of
this automation system will enhance the reservoir information automation system.

Secondly, the paper explains the soft programs of the seepage monitoring system. We
give the principles and flow charts of the soft programs. The functions of the programs are
introduced in this paper.

At last, according to comparison of the fundamental equations and boundary conditions,
the Ansys function of temperature ficld analysis is applied to that of seepage flow field, the
clement birth or death technique with overlap method is adopted to calculate the free water
surface site-saturation line, in order to solve the problem of Earth dam secpage flow
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stability, This method can solve the scepage flow problem of complex boundaries and
rmediums.
Key Words: secpage; the finite element;dam monitoring; hydraulic automation, data, birth

or death element
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Table3-3 Main technical indicators of Gauge

W H {CBREEEE % =
B 35, 70, 175Kpa
AEE 2xELES
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Fig 4-1 Geonet Suit each module and main Achieve functional

39



HEBLXF IAREFi8

4.4 ZAMBREEKE

EHRHRERBIBUBREENER CHFHERE, RERR)AFE. RETEH6E
SHmme-2.

IRFREARENAES, BRESTHEAFETHES. ERFCHTUESSRY
i B ot BT S AEUEMRRE. WA, E%, B0 XA TA, TURARFMEEX
BiE. TRFHREBDESIFR.
BRAMABEET RS

Y

RBEE

'

WAFE BARBSK

: l

EHFR BARZIH

!

RSN

!

BARE (B HFHERNTE)

42 REREDESHRER
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HEALXFIEALFHEHL

R4y PR

lesize,4,,24

lesize, 1,,16

mshape, 12D LRA=AFETT
mshkey,] 17 Map 307 P
amesh.all

- NROPT,Full 1% 4~ 4i-hr 3 2R &0
OUTPR,BASICAll

fsolu | R
Antype,0
Nselsloc,x,0 ! EFZARMFTH AR
DallTemp,6 ! MKk 6

nselslocxd | EFLULE Im HAHATR
nselrioc,y0,1
D,all, Temp,1

allsel
Solve

E 2 L

*Get,nnod NODE,0,count 123K nnod &5 S B M
*Get,nelm,Elem,0,count B¥ nelm H &R BH
*Get,nd, NODE,O,NumMin 183 nd & AR DMFS
*Getel, Elem,0,NumMin 183 el HHTRPFS

*Dim,nody,arry,nnod ENEH Y A REMEA
*Dim Ntemp,arry,nnod 12 i SR RA

*do,ii, 3,1 tii Do F WA R
! BERARE

! &R

np=nd



¥ pAsH AR,

*Do,i, 100041
nody(i=NY(np)
Ntemp(i)=Temp(np)
Np=NDNext(np)

*Enddo

! AR
Ep=el
*Do,i,1,nehn,1
Flag=*live’

Do,j,1,6,1
p=Nelem{ep,))
nt=Ntemp(p)
no=Nody(p)
*If ot 1t,0n then

Flag="kill’ -
*Endif
*Enddo
*If flag,EQ, 'kill'then
ekill i
*Elseif flag,EQ, ‘Tive’
calive,i
Endif
ep=Elnext(ep)

allsel

iii=ii+1

fpost1
esels live
plnsol, temp

MR nSREHRE

e AR RN ARE
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5.5 ARG

ERAHEREY, X Ansysi BB HTHEERAT L MBE A RRTITHERN. 7
HRCHAEGCHRREEAE T RS, RAAPDLZR L BEARES LB G,
AT A TRMARMS T HAMMRTR. AnsysBARIRT G AEE )RR AERE 0 TR N ARt
BXHER, sEBHRREFAR. THIRBRRBEHRIGE.,
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6 EIEXMZATMMEE S

BHAMBEXIREBEE S, BBHR. SHBK (HTAKED LR -G HR
AEAL (MEE) REBHEN.

6.1 BiEEH

JRBVHE 0+170m Wil R E T 4 AL KEIMR HIFREL2BARF,
BB MM BRI FE 6, W LA s R RIBT B8R, B4 G BN R
3L, HW HERBRCRE.

KPEEKR, SMNBEEHZLFE, BKEEABEEKSE EFTAR, HEK
B B — e MR, RENZAAFHERK. LME| P1 BABEEIS 0.11MPa, 1824
T 11m BKEE. aBenl W, BUSIAMERIETBER RAF.

6.2 %R

6. 2. 1 XipiR
FHB Fi R VN R R P T A T, P S BT R — T B i

REBIHUBERBK, REHSKRILCEE R, ELHS 0265m L RBH=AFEE

Kif, BEMAHHBBRE.

KB BN 1999 EHMLKE 2003 €€, Z5H S EHRH, REZHRE6-1.

GELIEN .

(W)KRBRBHE N 15.84L7s, HBLE 2000 4F 12 A 31 H, |AMEN 0.004L/5, HR
#1999 4E 9 H 19 B, BAERWEH 13.96Lss.

QX REKALTRLE, TRAXMNBHESEARMMXEY, EALAE, BHE
WX, EXMTH, BREED.

GYBREPMUESEANER, MASENRAEHLEX. —MEASBRELEEBR
BX, REMNEZHRPBAE/NLFHHAERANELE, FAREKMERNEE, W
2000 £ 12 A 31 HHAMBKRE, WILKEERERK, HFEERERKERRNI LK
HELKR, BRENAHLSER, RUMEEXYIERERK. BEELEREINER
R LSREAX, E4FEARBLAKA, KBHRRX, MERENAR, MRBAHS,
BIBRE .

GOMNEREBE, SHEVIMAL, EHSREEENK, BRAERK, MM 2000
i | AEHAE TRYEYS, BE2BERE.
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R 61 KM, —HSRRERTR
Table6-1 the dam and the second damn extreme tables seepage

BAM B BAEBR
-| ARRT
PEAAr H¥ wi [5F i} 3
R (L9 Ik £ (m) 6
(m) (Gg-B-B) (/s | (=-RA-A)| (m)
KOS HE| 213.12 15340 | 2000-12-31 N4.56 0,004 | 1999-9-19 |13.959] 2001
—HBHE 21727 211.84
1.046 2000-8-16 0.000 | 2000-2-27 | 1.046 | 2000
6.2.2 —#AR

a. itk

ZHR A T RmB A s AR A kY, R TS 1+052m AEMR KL
TH#HEHUBLRE—I=AERKE, RBMNENBHIE.

B EREL NE 61, BEERAL:

O=MBHEFA, BN 1.046L6, HRE 2000 5 8 A 16 B, MHFEKE
217.27m.

Ot BRI R, SHEEKAZEAMRT. BKAR, BHRK: FEKME,
BHRED, HRENE. BAETSRNNE—EPATEE, BEBFEIRER, 36
B~1 REILHBHE, AR AR, % 9~10 i —BRBRAHEX,
ZIEMEKA TR 2B TRENH. TR, ZHEREEERN SO, 45580
BRET AL (RER) F—EHXR.

CBHRESETAHXEAEE. NIBKE, BHHEMNNEXR.

ONEBEHE, BRBE, HFEENIHES.

b. 3

—HME SRR B T AR R EE kM. MEEEK R 51 R
#, EEY 20m; BEAHFFEHEEAE, AEY On. RBPUEENETHHBTK
WRE, A5 ERENEFRNOEARHEIGEKENSEREGTHHERE. b TRALE
MBEEN, ARMBEMFLE, QOUHTEWMT. “HMEEKSREEE 6-2.

MR Fol R, & MEEKMBE, ZEKMRILERBR S, SEKUEAXTHE.
EAENHLERE—BER, BLMILKUMERS RAE—TBE LZERNER,

MERE, RARENNE.
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62 “BUMGMNEE K SHAR TR
Table 6-2 the second dam piezometer water tables meam

MET Al A2 A3 Ad AS Ab
#5(m) 0+968 1+000 1+040 1+080 1+120 1+153
B
n 7] 100 85 75 64
R FEH(m)
SEH{H(m) 197.51 186.40 186.01 187.75 193.78 196.74
g B1 B2 B3 B4 BS B6
#E(m) 0+968 1+000 14041 14080 1+120 1+151
RO
103 109 120 108 9% 4.6
£R95 W (m)
FiM(m) 191.81 184.10 184.84 187.39 190.18 196.96
(Ai-BiYES 170 230 117 0.36 3,60 ¥ bs)

TSI ALE, KLERK, 0+968m WM KIAKLZERK, FHHEIY 5.7m,
SPELAL TRl [0 1L 4, WA A T AR, AR T KL ZAKTE T ik,
A F M T irmSm- Pk EME 3.6m, AT TINELGHEE, &
BTRRHAm AR,

6.2.3 BEEN

T B i o IR b o I S MR B R e LU R R R
M. HEEHATRRANERELAOER, HHEEREN 196F1 A1 H, lEEXK
¥ 0.05.

s. X ' .
BEFERHESRRT TR 63 MK 64. AEPTE, BEEHBX, HTE

39 10.2 /s, By S R LE B 38.5%, LR EEKAL AW, RN 9.65 Lis, T BB 36.4%.
BERTRES, TEN 171 s FrAEAN 14.0%, HHERELE 7R, 2000 )5
BHEE TRAES.

MR WG, 2000 4E 12 H 31 BB ABRY 15.80L/s, SEFHAS
727055, HBEASMBLCEREAKELR (AE6-5) , HMEAXNEE), 5
EitFEH KB, BEFKH. 8
b. =i '

W& 63T 64 TR, BES_—MERFEE, URERAGEEEFREAK.

%
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HRELKXFIARE F 8L

KESBEEHN 082 Lis, 5 BBREEH 48.1%, RERSRETEN 0270, HREN
15.8%, #MEREHHN 7R NEHE, BHERTRAER,
HgMEFENE, _ R AXBHRA 1.0Ls, £EFHFEEN 0.22L5. SEASFIHH
HL, HBRERD.
*6-3 XHl. —HiskREFERTE KX
Table 6-3 the dam and the second dam Seepage list stepwise regression equation

LEESHED -

] =]z pap ] F
4 L)

K | -4224329+.82274[HuT}H9 399 765E-03[t)-24.62989{La(1+)]
| - 224647T[T60H-3744444[P15]

0.5 1.72 | 172

=13.93474+.069538{Hu7])-3.802385E-04[t}+-2. 709326E-02[P19 080 0.16 | 247

264 K. ZHBRRRTHHTERTRAR R
Table 64 the dam and the second dam Seepage Analytisal results frem statistical analysis seepage

8y (P 5 R(/s) Eaa (Ls)

PR
B | BMA | TE | BKfE | RME | 20 | ROKME | RbME | M

pe: | 295 -4.70 9.65 0.00 293 2.93 3.48 03 | 7

=i | 042 | 040 | OR2 ¢ 061 | 06t 019 | -0.08 | 027
Nk (Us) AR & (%)
L EiA
WAl | MME ) X | KK | MXN | BWER | 83X
xim 280 | -739 | 1020 | 364 1.1 40 | 385
=t | 0 0 0 48.1 36.1 15.8 0
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# 65 BRSNS CRARNSRELT R
Table 6-5 CFRD scepage has been built at home and abroad part of the TAB

. % - Q> BARKER | BE (REEFH)
L) AR/

-2 | 718 158 .27
REH—B 178 167 ]

Agusmipa (B N#RKD 180 260 80-50
AReia (FTHE) 160 236 60
Salvgjina (BEXRAE) 148 60 b}

ScgRedo (RMEE) 145 400 50-100
Xingo (¥R 145 210 %0
Anchicaya (REE) 140 18900 154
Khso Lacm (#2) 130 55 28
Golilas (¥5BLEF 125 1800 630
ShiRoRo (HPP) 13 1500 100
Cethena (HP5H) 110 4535 7
%MIth 58.5 16 5
% 7 70 . 10
g Fdl: 68 13 09

Ak 1244 67 34

piliin 87 230
6.3 BRPR

T RRTLAAR SRR BB 6-3. BELH LE 6-6. HHHRBENE 67~F 6-5.
6.3.1 A

GHR 7 A KARMA S, W1 AL FHPLg L, O 282.35m, HRMAKE
BE, XBAMND217.38m, T 213.86m. hidBLa 0, BHEEAMIHEsATIES), HHE
RGN IRE, SEKAEN, BTEKA, BEAMRE, KTEKL, REZEK
Ewish, EZHMTAEBRRIK. HAMASFRPOETHRE, W2. W3 EERFOHK
Fit 60m, CHIBMEESHH 184.58m. 180.76m, FHIKAL53 % 182.56m. 174.76m,
- @T w2 M3 W3 R, JOKAietE W3 B, MELATR, w2 ZEZMTKER, #£&
67



HEEIKE IHRL FAEL

WEPHEY, AR, SEACHXTEE, W3 KAEE, SREKMIAMERNXER
BARK, HEMNLAMA, Wi, W5, W6. W7 SEAMNXRHRK, TISHAFLR
Hudh A %, v il AKAL T B 2 EL ML AL AR, W4 AL B XS 3, BB AN 169.95m,
¥4 166.78m; HK W5, BRKALN 165.55m, T8 164.35m; W6 BfK, JLHBKAN
X 163.90m, 3% 160.68m. ,
EWHREELKAER, HRIEHEAKASEKMBXAEE, WTKAREE,
LMBRAHE. NEHE, Wi MILKRKAEE EFHES, HaEELxEE, K

SAHRAY B N2 T RMEH.

%66 LONBRAKBBEALKNR
Table 66 Extreme water secpage around the hole TAB

X BXH : BME BAEDN
B
L EiRE JuT ] . i am | Bm L2
S®Ex FHEm)|
E(m) (m) | GE-A-A) | (m) [ (4£A-8)

(m)
] wi j28235] 20 | 21738 | 2001-10-24_|21045| 20016-27 | 693 | 2601

W2 |22962] 60 | 18458 1995-6-23 }179.88) 200I-5-16 | 4.24 2001

W3 [209.76] 60 |180.76 | 199984 |173.84| 2001-5-16 | 120 2001

W4 |17469| 116 | 169.95 | 2001-3-2 [162.50]| 1999.6-23 | 4.B1 2001 |G H

WS |17421] 90 | 16555 ) 2001-8-15 [163.19| 2001-10-14 | 236 2001

W6 [17446| 130 | 163.90 | 1999-8-15 |159.92] 2001-6-27 | 1.00 1999

W7 | 17454 180 | 16438 | 2001-7-29 |162.47| 2001-4-18 | 1.91 2001

W8 |20940| 70 | 192.07 | 1998-10-14 |180.60| 19974-18 | B.85 1997

BHZM
w9 |22257| 50 | 199.54 | 1998-9-28 |184.27| 19974-18 | 11.62 | 1997

w10 [20852] 60 |202.12| 1999623 |179.64 1996-11-15 | 1144 | 1997

wil 100 | 20062 | 1998-9-28 |188.96] 1997-5-24 | 7.58 1997

W12 [21513] 40 | 204721 19996-23 |189.25| 1996-11-15 | 1036 | 1997

W13 [210.22| 74 |206.7% | 1998-11-15 |182.97| 1996-11-15 | 8.4 1997

Wi4 (20804 120 |206.64 | 2001-114 |179.18] 1996-11-15 | 9.62 2002 | AN

WIS [243.96| -10 | 209.04 [ 1998-11-15 |192.66] 2001-6-10 | 11.72 1997

Wi6 | 22787 40 | 20594 | 1998-9-28 |[169.61| 1997-8-12 | 28.95 | 1997

w17 |221.81] 80 |202.14) 1998-9-7 |18522| 199767 | 1287 | 1998

wiB [22275| 120 |194.64| 1998-9-7 |184.77( 1996-11-15 | 582 1998
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i BRRAENDG, MAER LEE
6.3.2 @ilziE

XS Mz BAREBRASUABHAL, W8 T EHRT 70m. HS 0+852.0m,
BREAKALN 192.07Tm, F4EFH] 188.02m, MidEK Lol R, BEEKAGIZILTBE, BEK
R EF, MAAMEFAR, FEARRETRE, BAKMAKEK. WoRTHARZANTHLE,
BE MO8 T Som, S 0+908m, BRALY 199.54m, BFFIN 194.32m,
AALE W8 25, LREAMA%EY. BIHHRRERHA (L% 68, XMAMKRER
ARFTE KA B TIER AR 5%; TEEKLLATS BIEE 80%LL L, Wo B ARiA
85.8%, BAH—EMIHEH, %43 XRAEE, RUXFASEKMUBEHER, FEALH
LONBHAE. NREE, Mt SANERERUREGRERDBENRBEX. £R
HE AW EBRHTCET, MERYE 05~7m BENREPREEAR., EHERT
B ER, TIRSASIKKS 200m BIEREER T E KA TAAL L 12~14m 95518
Kik.

6.3.3 “MER

—HZEHHAE 9 AL, R W15 AL FHRP LM M. W15 B KA K 209.04m,
MBLZE 1998 4E 11 A 15 B, BEFHN 199.97m, BAEEEY 11.72m. ATEEL LF,
B S BEAKALE — AR, —MPEKAER, MK BRFR, FERA TR M
KA REE, HIE% KA, AT .08 T M LABAKE, SEKAR
WARMBE, RP WI2. Wi3. W17, Wis SEXLL2BHEXE, WHESRER, Wi2.
W13, W18 FEKAI D BETES H4 4.64m. 7.07m. 3.90m, & HBEEEK) 26.6%. 28.4%-
453%. WHE 64 TR, W12, W13, WIS B2 EAMEY, BEWCETER.

% 67 SMAKEE S EIRHR— R
Table 6-7 Stepwise regression equation list of dam water hole

®ON p £:EE 5
foa AR I EahE F |
¥(m) A | m)

ws | 2094 [1703124+.5543865[3u7)-1.689341E-03{t]+8483294[La(1+0)}-0856 | 0,990 | 0338 | 2732

173.605+.7123245[Hu7}-1.971048E-03[(}+1 259035 [La(1+1)}-. 10940
wo | 6 0993 | 0336 | 3815

74[P15]

a N W

W10 | 208.5 |29.88449-.7791585[Hul+.8163224[Hu7}-1, 763931 E-02{tH-27.01629] | 0.993 | 0.813 | 3572

I

i

Wi2 | 215.1 |99.05618+2098619[Hu]-9.482653E-03{1}+15.53522[Lo(1+1)] 0982 | 0979 | 1832




BRI X3 LA F i

W13 | 210.2 |53.72002-1.95944[Hu}+2.159637[Hu7)-1.456074E-02[tH22.74792[L. | 0.972 | 1.566 | 922

WIS | 2440 | 1662497+ 5810503(Hu7]-7 94356 TE-03{1}+5.369973{Lr(14+0)] 0.544 {37271 3%

W18 | 2226 |143.8445-.6516801 [Hu}+.7917081{Hu7}-5.026348E-03[1}+6.87308L | 0.923 | 0.793 | 313

G EBid, Z B i BFLKALE B KA H O B A, T T K4 ML S
A RRBEAXYE, FE— SN2, B3 FH, SirMAKSE
EE.

% 6-8 SEHMAKMAHIHTHITRR KR
Table 6-8 Analytical results of statistical analysis of pore water around the dam

KI5 5} i (m) ¥ 35 B (m) Ltz F5+IRAT & (%)
A | MM | ZE | MO | RME | 32N | (| B | 3| K | BN (R

W8 | 7.06 | -507 |12.13} 007 | -1.77 {185 003 061 10641830 126 ] 44

e

W9 | 908 | 651 (1559| 024 | -1.53 | 1.77 | OD4 | -0.78 |0B2| 858 97 | 4.5

wio 1.05 .85 | 190 2061 .00 12061 0 1] 0 84 | 916 | 00

wi2 264 201 [464 | 1279 } 000 |12.79 [4] 0 0 266 | 7341 00

wi3 393 -3.10 | 7.04 | 17.76 0.00 |17.76 0 0 1] 2841716 ) 00

wis 219 -170 [390]| 4.70 000 | 4.70 ] 0 0 453 | 547 | 00
6.4 —MRiER

ZIEWHE 1+072m LS 12 XBEH, HITRRCAN, EMALGHIRMN
BIRFEH, FTCL TS MBS FARR, BERFELEAR 8 MR8 ESEKMHRIFN
A, AL LiE P1 AR ER, MEKAMEATERL, B 1997 F12 AEE
Kirziawd, KBELETHE, £ 1997 EREKABRMNAS 212.6m, XK L
Pl B KHE7% 0.28MPa, P2-P6 F/LAMATE 020 MPa K4, P7. P87 0.07MPa k4.
HFOLETHRERANEA P RTHREEN P10. P11, P2 EHEEKZHTHE
Lk, FREHMEBA, 761997 R, ZFMAESLE 0.02-0.07 MPa Z 8. HEAFTHIMN
LI AN BB B R R B .

%F —HURK T TR &4, RE—MUMNE, ERBE CEXLHABRRT,
2000 4F 6 AR T — AP 1+065m, 57T 2 7., Bk 6 XBEH, BEAMAA R
. HEl, SXER SN AR a4 B 5 EE 3 >4k 5B M T A U (R o 2 T

6.5 /g
(1) K3 _EHFmIEERG SRS SRR B, (R RBETREK A A Bl G 3

70
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TR, LMEBIRAES X 0. 11WPa, KHIERLEH BB MM KA ROE5 & A NE BT,

(2) KHMBBIBRAKX, TMBABHEN 15.84L/s, SEKRBEFEZTLIN
MR, BEPEKEFRETIIMGE, BESRAMRETIB A RIE K. FEK AR i 30 2 5 i 1 3N
#19. 65L/s, o7 S AT 36. 4%; L MEBLK, H A BEWEY 10. 20L/s, /5 5 H B 1 38. 5%;
M BAREMHAL, HTIBL3.7IL/s, SRBRRN 1% BRETLABRET
SR, EHMA TGS, NBRMEERE, BBRERAN 15.80L/s, BETLHFHR
- A T.21L/s, ATRIMES ERMETEXNESERI.

) Bk B R EARK, TEZEKAMEM, KERKAN, BN 1.046 Lis,
KERZERR 0821/, HBRN 48%, FEKEMAKY, BRAERHASGHK, &5
SENBIAMT KF X, HBIUEEAAM BN, BREEEWHEENY 027 Lss,
BB 15.8%. HERME BRI,

MEBRZHEKERRD, KPRESBERE, ANTNARNEY, Kk
B, AEEL AHBREA B M.

(4) KHIAHUR 7 MEIB TP B LA SEE AR BB A4, ﬂ%ﬂ!iﬂﬁ
PEAAIBH R BN, KRASHTEZH T AL (FFER) ZW, MEKLB TR
Bk, SMBHAHR. NEBEHE, B V4GRS, RENLaBtERH R
A TREREY.

AL E KP4 AL smcm;éaw. PEKALS B BRBLLBIAT 80%, T
HEMSORBHRAR. BIEFER, MAKIB—EHT RS,

ZHE R i ALK AL 5 FEAK AL A A R AR G, T T e MR 4 RIL 5 EEAK AL
FEFRRBEAXE, FE—ERNBHAR, BEBT™E, BNNMLKESERE.

(5) Rt BN — MM AN RN — P RMEGTEBET, BiEs%,. X
EANRMAGKRER . BT T R R4, B R0 R AR
LM,

)
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7.1 &ig

MEETHENNEE, S EERRTRARAEPOBT 2ARkEE
B, THBREE RN TS SRR RN RS AR T
FIFHES, AHRRRNEETAANEE. AT B AT SR REKENY
B, 4T T ABEBH AR B, S EN BT AL PSRN KEAHA
LA E. FEERARASH T EEINBREIEN. T83mTE®:

1 A M A . IR RS B A S MSUA, I i TR AL
£, BEAMRRLY BT AELRRERNSLRFRR, 55022 AR E meH
FREm.

2 FCHIB AN HE L R AR S E X RVCUR SR ABR, &R RRAT
£, NAGE. BALB FAFRENTY RE.

3 BB AN MR RN T AR U6 . 3K AR A E AT BAR R Y
BARTRE, F GRS, B IMCURE SR AT U T R R R AR E.
R, REXEAEBRRES. BRENAREBRAT B KENREFR,
LA KMOEN, SELOLHIRRSIETHEE.

4 MEBREANRREREHFOHE, FAnsysHARNHE RGN TN B TB%K
B, HRARFERIEA, BTAREETHEEA, BT LRBHEE SN
kM. :

5 RHAnsysEAFHMTIIERAT LB IR T RN, TS mTHARESMN
REAREEHHAE, REAPILESLRE RGBT, WS LENARMt
THROBRAR. AnsysHARIAIE AL Seeees 5 TRNFARMRANER, SR
REAZHAF . BHNROERBRIE.

6 ARAKALH T W NBIEONL M, DEFIRA. HXL. BEANER
AV RS AT RS %, EHREBRSH . X AAm
B & A HT R, B3R M AMEZ 2PN RIS, —HERE X6 RES
RmxsE AN, BB e . B—VELAEI KN RERERENES
B, HEELRMTENEF P EREXATHE, 488 HaBITHER. £
HERGTHRE, ZEERMEREA, T U R TENELRENS A, hARe
THERESHTE, BESRKMERATNE, WSk REMS. BTEY
HTEAR, KEsyENFRTEEELSHTES. Bit, ER4HEEFEE
BEFHHESS, —RASE LR, TR AT BREMNDSEERAEE,
BIMBEAFRRES . REEKRAKR—BEGHRHE, RFLEET+HE

3



HEB I RF IR FabX

AKFA R AL I,
7.2 R

ANM IHELSETRARS T LRMMZR BB UMRE, HiEdHRTEHs
LR T KNSRI, BLRETBHMRMT —E2%, BEHRETESH
ity . e SR A2 4, Fe vt SEALRTREE o, i — B3 W] LU B AL A B i Ansys/UTDL
HEREL, A RAnsys HMBWIHHER, XHEAREEBLTANZERAELEH
#BiF, RUTUERSIBRMTER, XABLTRE. 2HHHERE. XMAnsys REEX
BEBFGHITE, X TiEBEBRRITHEAITRIL, Ko7 LLfEBAdinaRAbaqusT R
TR R E B TURAT A, B, BMREEETYNEREFHHIESR, B
BRI EREH S TE T #8355 B K8 &R EAR R RN B, B RAEERAE—
%R. BBE, N EREKEARMEEREIORBTERNES TE, HRREKELH
EEARMBAKPHER S XSBNTREN, RATENKE, UREEL2HN
RAKTEE RIFH I, ,
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il

Buigt

AXRESNHENBERARAHB LB LRI T RN BRXNETEM
ETNXRMOCOLAFK. ZhidBs, BCHETHRE, HRIER TR
RIIR S, TEMLRRX B E AR AFE LT 200 B MR !

W2 mE, REBHT KBRS . KILRERFNET, FREZIR
HSARENEIEETRUME, F--HEFED. I, CEBHERH BTN
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