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UNG DUNG PHAN MEM THAM DI HUONG DE TiNH TOAN THAM
CHO PAP PAT HO SINH THAI NAM PHUONG - LAM DONG

Nguyén Pinh Vugng, Trin Minh Tuén
Vién Khoa hoc Thuy loi mién Nam
(Bai nhén ngay 18 thang 05 ndm 2007, hoan chinh sira chita ngay 06 thang 12 nam 2007)

TOM TAT: Trong nhitng ndm qua nhiéu céng trinh thiy lgi déau méi da dwoe xdy dung
gop phan quan trong vao viéc trit nudc, diéu tiét phan phoi nguoén nudc, cdt i, phat dién,
phong chong giam nhe thién tai, phuc vu phat trién kinh té — xa hoi va bao vé méi truong sinh
thai. Trong qua trinh xdy dyng va phit trién, bén canh nhitng thanh twu da dat dwgc vdn con
ton tai mot 50 van de trong thiét ké I]oa"c thi cong ma su co céng trinh, dac biét tham qua nén
dat gdy mat on dinh nghiém trong dén tuéi tho céng trinh. Ngay nay voi sy phat trién cia cong
nghé théng tin, cdc phcfn méfn zév?g dung da co tam anh hwong rdt lom trong viéc tinh fodn thiét
ke, dy bao thién tai, tir do dé xudat dugc cdc hweong an chu dong phong tranh. Bai bao nay cac
tac gia dé cdp viéc ing dung phan mém tham di huwéng dé tinh todn thdm cho ddp dat Ho sinh
thai Nam Phuong — Lam Dong. Két qua phd‘n‘mém nay xdc dinh dwge : vdn téc, heu heong,
gradien tham, dp luc mede 16 rong... tai moi diém trong ving tinh toan.

Tir khéa : Thim di hudng, heu lwong, ddp ddt, ho sinh thdi

1. MO PAU
Hién tuong thim cta nudc dudi dat trong moi trudng 16 héng dugc Darcy nghién ciru tur
nam 1856. Trén co so thue nghiém Darcy da xac dinh qui ludt tham clia nudc trong moi

trudng 15 héng, d6 1a dinh luat tham duong thing [6], [7]. Ngdy nay ly thuyét thim vén tiép
tuc phat trién khong ngimg va img dung cho nhiéu chuyén nganh khac nhau. Dac biét trong
xdy dung cong trinh thiy loi, thuy dién..., ly thuyét tham c6 vai trd quan trong. Vi du trong
thiét ké thi cong, can xac dinh cac dic trung cua dong thAm qua dép dat, dé qudy, thim dudi
ddy cong trinh bé tong, thim vio hé moéng, thim vong quanh cong trinh, tham vong qua vai
dap...vv. Trong thiét ké cong trinh thiy loi chi sau khi xdc dinh duoc cac déc trung cua dong
tham (ap luc, gradién. ..), giai quyét xong bién phap chéng tham thi mdi ¢ du dieu kién dé
dénh gia én dinh va do bén cia cong trinh.

O Viét Nam, Nguyén Xuan Truong di sir dung phuong phap thuy luc dé tinh toan thdm
qua dap dét c6 céc kiéu thiét bi chéng thim tudng nghiéng, tudng ring, ban coc, mang ximang
[5]; Nguyén Hitu An da sir dung phuong phap thiy luc dé xac dinh pham vi bao vé dé song

trén co s giai bai toan thdm va dénh gid 4n dinh nén dé [1], [2]; Huynh B& Ky Thuét da ding

phuong phép thuy luc dé tinh todn tham qua cong trinh thuy loi c6 xét sy trao d6i nude tham
giita thin va nén dp. Giai bai toan tham qua dap dat khi ding hai day hao benténit lam thict bi
chéng tham,[4]...vv. Trong bai bdo nay tiép ndi cac hudng nghién ciru vé tham, céc tac gia da

nghién ciru Gmg dung giai quyét !)?ai todn thdm vbfang phuong phéap phan tir hitu han (PTHH)
trén co s& (mg dung phan mém tham di huéng dé tinh toan tham cho dap dat [3].

2. TAI LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Tai ligu
Cac thong sb k¥ thuat hd sinh thai Nam Phuong — Lam Dong.

) Hd sinh thai Nam Phuong thude dia ban Thi xa Bao Lgc, tinh Lam Pong nim trén khe
subi Da P’La, Da Erian va nhiéu khe nhé khéc hop thanh. Nhiém vu cdng trinh la cap nudc
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sinh hoat cho Thi x& Bao Léc véi mirc 10.000 m3/ngay, tu6i cho 400ha dién tich cdy trong, cai
tao tiéu khi hau, méi truomg sinh théi luu vire hd.

Céc thong s6 k¥ thuat co ban hd sinh thdi Nam Phuong :

- Dién tich luu vuc ; 9,95 km®

- Muc nuée dang binh thuéng 830,5m

- Muc nude ding gia cuong : 831,5m

- Muc nude chét : 828,0 m

- Dung tich hd 2 6,3.106 m*

Pap chinh duoc thiét ké véi chidu dai dinh ddp 1a 295m, chiéu cao dap 1én nhét
Hpax=7,5m, cao trinh dinh dép +832,5m, mai thuong lwu m = 3,0, méi ha luu m = 2,75, dap dit
dong chat. Vat liéu dip dap 1a dat bazan it nirt né khai thac cach cong trinh khoang 2 km bén
vai phai clia ddp vé phia thuong luu.

2.2. N§i dung va phwong phap nghién ciru

Puogc thuc hién trén co s& tmg dung phin mern tham di hudng dé tinh toan thim cho dap
dat cong trinh hd sinh thai Nam Phuong - Ldm Ddng. Muc dich cia viée tinh toan thim qua
codng trinh 1a xé4c dinh :

Luu luong thdm qua thén, qua nén va thim vong quanh bo dé danh gia luong nudc tén
thit do thim gdy ra, dong thoi trén co s& tinh todn d6 ma quyét dinh céc bién phap chdng tham
cho thén va nén cong trinh thay logi.

Vi tri dudmg bio hoa tham dé phuc vu phan tich 6n dinh mai déc, dong thoi lwa chon vt
ligu ciing nhu hinh thire, kich thudc thiét bj thoat nude cho cic cong trmh

Truong phén b gradién thim dé kiém tra kha nang xay ra x0i ngam hodc trdi dit cuc bd,
trén co s¢ do xac dinh glal phép va kich thudc cdu tao cua tang loc nguoc.

Trudng véc to luu tdc thdm dé danh gia dong thai cia dong thdm, va kiém tra tinh hop 1y
cua cac bién phap phong chéng thim cta cong trinh dap dat.

Ap luc nuéc 15 rdng phuc vu cho tinh (g suat bién dang b két thim nhim klem tra d¢
bén vt liéu, kiém tra su chuyén hoa cia ap luc nudce 16 réng dé co giai phap cho téc dé thi
cong.

Déi voi nén cong trinh ¢6 16p xen kep thong qua nén dé ma c6 hé sb thim 16n can tinh
todn kiém tra dé c6 giai phap én dinh ting phu, thiét ké bién phap giam phan ap khi cén thiét.
Két qua di xac dinh duoc : vén tbc, luu lugng, gradien thim, &p luc nude 16 réng... tai moi
diém trong ving tinh toén.

Ap dung thuat todn giai bai ton tinh thim qua dap dét theo phuong phap PTHH trén co s&
. ung dung phin mém thim di hudng.

Ung dung m hinh todn dong 2 chiéu trong phén tich xir Iy céc két qua tinh toan.

Phin mém thdm dj hudng la mét chuong trinh chay trong méi truong Windows, giao dién
dé sir dung cho viée chuan bj s6 ligu, tinh toan két qua duéi dang bang, do thi...vv.

Mot s6 phuong trinh 4 ap dung dé tmh toan :

Dé giai bai toan thim can tim 4 4n s6 12 Ux, Uy, Uz, H. Ta di c6 tir 3 phuong trinh chuyen
dong cua Euler chuyén vé 3 phuorng trinh Dzukovsky chuyén déng ciia dong thim biéu thi
quan hé gitta cac thanh phén vén téc thAm déi véi cot nude tic dung.
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+ Phuong trinh vi phin chuyén déng ctia dong tham Dzukovsky

-

oH
U,=-K, B
v, =-x,2L M
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B, ==K, o0H
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+ Phuong trinh lién tuc
0
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Théng thuong hé phuong trinh (1) va (2) con duge dua vé 1 phuong trinh duy nhat bang
cach dao ham riéng Ux, Uy, Uz dua céc gid tri nay vao phuong trinh lién tuc (2) ta dugc :
_Q_Kxa_H}+£_ Ky% +i Kzai:lzo (3)
ox Ox oy oy 0z| 0Oz
Phuong trinh (3) chinh la phuong trinh vi phén co ban cia dong thim 6n dinh cia mdi
truong dong nhat di hudng.
- Piéu kién bién giai bai toan :
~ Hé phuong trinh vi phan ch'uyén dong cia dong thdm 2 chiéu : Trong trudng hop dong
tham phing moi truong dong nhat di hudng ta cé phuong trinh sau :
2 )
2Lk, -0 @
Ox oy
Pay la 1 phuong trinh gia diéu hoa kh Kx <> Ky nhung ta luén ¢6 thé dua phuong trinh
(4) vé dang phuong trinh Laplace bang cach :

K
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Luc do ta c6 phuong trinh
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Hinh 1. So d6 khéi giai bai toan thdm qua dap dat hd sinh thai Nam Phuong
bing phuong phép phan tir hiru han [3].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Trudng hgp MNTL= MNGC, MNHL tng muwc nuéc max = 0.5m
Bing 1: Toa d6 duong bdo hoa tir niat 360 dén nut 371

- Nut Lan 1 Lén 2 Léan 3
360 1.861 1.817 1.810
361 1.721 1.691 1.678
362 1.582 1.574 1.559
363 1.443 1.460 1.444
364 1.304 _ 1.345 - 1.328
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365 1.164 1.226 1.211
366 1.025 1.103 1.091
367 0.886 0.974 0.967
368 0.747 0.830 0.829
369 0.607 0.675 0.679
370 0.468 0.500 0.506
371 0.329 0.329 0.329

Qua trinh tinh toan dugc thuc hién véi cac didu kién thir din Gng voi do siu bio hoa dat
do chinh xéac ey = 0,0005 va d6 chinh x4c cua bién ra luu luong gitra 2 mat cat cubi cimg €9 =
0,05%. Két qua cho thay Jra max = 0,165 dat tai mit 420. So sanh véi [J] = 0,442 ta thay Jra

max < [J].

Enén = x1 &
Kdgp = 0.5300 x 108m/s

Hinh 2. So db tinh todn truémg hop Hyjmes = 0.5 m

Hinh 3. D thi duémg dong - duomg thé trudng hop Hyjme = 0.5 m
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Hinh 4. Dé thi dudng déng j ctia dong thidm trwong hop Hyjpmax = 0.5 m

PMIONG DOINA

664 | 396.379.367 [DetaZ« 825m Wpt = 00457

Hinh 5. Db thi duong ddng ép 15 rdng trudng hop Hyjpmes = 0.5 m

C OVhAmmatchl  CotnudciS dngvaV, Jiming ~ Qué tinh tinh toan gié dinh ao
No| S Qt |M.'ﬂ] H [ v J J 1"" un[AodquAocubliQw:u:I Qra l
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Hinh 6.Két qua tinh toan thim qua dap dét truomg hop Hypme = 0.5 m
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3.2. Truwong hgp MNTL= MNDBT, MNHL = 0.0 m
Bing 2.Toa do dudng bio hoa tir nit 233 dén nat 353

Nt Lan 1 i Lan2 Lan 3
233 5500 -

342 5.158 5.053 5.032
343 4817 4.744 4.707
344 4.475 i 4461 4417
345 4.134 : 4182 i 4.136
346 3.792 i 3.898 3.856
347 3.450 3.604 3.568
348 3.109 3.296 3.270
349 2.767 2.969 2.957
350 2.426 2620 i 2.624
351 2.084 f2241 i 2.260
352 1.742 : 1.826 1.851
353 1.401 I 1401 4 1.401

Tuong tu trudng hop trén, qua trinh tinh todn dugc thuc hién véi cac diéu kién thir dan
mg v6i d siu bdo hoa dat dd chinh xdc ey = 0,0005 va do chinh xdc ctia bién ra luu lwgng
giita 2 mat cét cudi cimg gq = 0,05%. Két qua cho théy Jra max = 0,170 dat tai nat 421, so
sanh véi [J] = 0,442 ta thay Jra max < [J].

Mue s bl - 83050

Z rén - 875 00

2] 21
Trao o ol héu e = 0.3000 1.40

r Save i : | 5 0.3000 1.40 _J
it ooy EER - s B im0 & |

40111141 NG (261 | 3231, 10.200 [Phinid. 47 (273,260,200 [DeRaZ =1.24m  Jpl= 00588 Jing=0058 H. 14025

Hinh 7. So'dé tinh todn trudng hgp Hyjmas = 0.0 m,
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Hinh 8. D6 thi duong dong - dudng thé trrdng hop Hyme = 0.0 m

- B déc thlly lyc J cho phép i
[Ty wong dep[278 Hésﬂ'réngrlfs-ﬁz;'

{THwong nén B78 He <6 rBing[a572 |||

1xE, 24 W@ [ 1 | 00000000  Phéata:| 0 | 0.0.0 DelaZ » 10.00m Upt = 0.0000 Wtlng=0000 | H: 154333

Hinh 9.D6 thi duong ding j cia dong thdm truong hop Hyjme = 0.0 m

S076. 1280 Wl |30 8127612624 Phinti: (624 (20,30 B0 OslaZ =262 Upt=00751  Jilegm 0074 | H: 126238

Hinh 10. D5 thi duong dong ap 18 rdng truéng hop Hyma, = 0.0 m
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Hinh 11. Két qua tinh thim qua dap dat trudng hop Hyjpne = 0.0 m

4.KET LUAN

Tir cac két qua tinh toan cho thay voi cong cu phan mém thim di huéng va kinh nghi¢m
ctia nguoi sir dung, ngoai ra phan mém nay da dugce ung dung kiém nghiém & mdt s6 cong
trinh xdy dung nhu dap Dik Huyt — Baleap, bak Minh — Bubn Dén, Eanaodar — Kréng
buk... tinh Pak Lic, chung tdi cho rang két qua truy xuét hoan toan tin tudng, ¢ thé 4p dung
vao giai doan tinh todn tiép theo trong qua trinh thiét ké va thi cong cong trinh.

Trong céc trudng hop tinh, gradient thAm deu nho hon tri s6 gradient thdm cho phép
[J]=0,442 dam bao cho cong trinh khdng co X0i ngam va cuc bo, v6i chiéu cao hit nude 16n
nhat agme = 1,75 m cén phai xdy dung vat thoat nude bé mit ¢ ha luu ¢6 chiéu cao 1,8 m.

THE APPLICATION OF THE ANISOTROPIC ABSORB SOFTWARE TO
CALCULATE SEEPAGE FOR EARTH DAM- ECOLOGICAL NAM PHUONG
LAKE - LAM DONG PROVINCE

Nguyen Dinh Vuong, Tran Minh Tuan
The Southern Institute of Water Resources Research

ABSTRACT: Recent years, head hydraulic works have contributed the important
function for water storage, water resource regulator and distribution, flood mitigation, power
supply and natural disaster prevention for the socio- economical development and
environmental protection. However it still has some problems in design and construction,
especially seepage caused unstable to the longlife of works. To day, following the development
of information technology and applying sofwares have an important effects to design, disaster
forecast in order to suggest protection strategies. In this paper, the author has presented the
application of anisotropic absorb software to calculate seepage for earth dam. The results
gave velocity, discharge, infiltration gradient, pore water pressure at any points of the
calculation areas.

Keywords: Anisotropic absorb, seepage, earth dam, ecological lake.
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