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1. MO PAU

Hién tuong thaim caa nuéce dudi dét trong méi truong 15 hdng duoc Darcy nghién ciru tir nam
1856. Trén co s& thuc nghiém Darcy da x&c dinh qui luat thim caa nuée trong méi truong 16
hong, d6 la dinh luat thim duong thang [6], [7]. Ngay nay ly thuyét tham van tiép tuc phét trién
khéng ngirng va tng dung cho nhiéu chuyén nganh khac nhau. bac biét trong xay dung cong
trinh thay loi, thay dién..., ly thuyet thim c6 vai tro quan trong. Vi du trong thiét ké thi cong, can
xac dinh cac dac trung cua dong thim qua dap dat, dé quay, tham dudi ddy cong trinh bé tong,
thim vao hé moéng, thim vong quanh cong trinh, thim vong qua vai dap...vv. Trong thiét ké cong
trinh thay loi chi sau khi x4c dinh duoc c&c dic trung cua dong thim (&p luc, gradién. ..), giai
quyét xong bién phap chdng thim thi méi c6 di diéu kién dé danh gid on dinh vado bén cia cong
trinh.

O Viét Nam, Nguyén Xuan Truong da sir dung phuong phép thay luc dé tinh toan thim qua
dap dat c6 céc kiéu thiét bi chéng thim tudng nghiéng, tuong rang, ban coc, mang ximang [5];
Nguyén Hiru An da st dung phuong phap thuy luc dé x&c dinh pham vi bao vé dé sdng trén co s&
giai bai toan thim va danh gia 6n dinh nén dé [1], [2]; Huynh Ba Ky Thuat da dung phuong phap
thity luc dé tinh todn thim qua cong trinh thay lgi co xét sy trao doi nuéc tham gitra than va nén
dap. Giai ba toan thim qua dap dat khi ding hai ddy hao bentonit lam thi &t bi chdng
tham,[4]...vv. Trong ba b&o nay tlep ndi cac huéng nghién ciru vé tham, céc téc gia da nghién
ctru ung dung giai quyét bai toan tham bing phuong phép phan tir hitu han (PTHH) trén co so
{rng dung phan mém thim dj hudng dé tinh toan tham cho dap dat [3].

2. TAI LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Tailigu

Céc théng sb ky thuat ho sinh thd Nam Phurong — Lam Bong.

Ho sinh tha Nam Phuong thudc dia ban Thi x& Bao Léc, tinh Lam Bong nam trén khe sudi
Da P La, Da Erian va nhiéu khe nho khac hop thanh. Nhiém vu cbng trinh la cap nudc sinh hoat
cho Thi x&Bao Loc véi mirc 10.000 m*/ngay, tudi cho 400ha di¢n tich cay trong, cai tao tiu khi
hau, moi tru:c‘yng sinh thai luu vuc ho.

Céc thdng sb ki thuat co ban hé sinh thdi Nam Phuong :

- Diéntich luu vuc : 9,95 km?
- Muc nuéc dang binhthuong 830,5m
- Muc nuéce dang gia cuong : 831,5m
- Muyc nudc chét ; 828,0m
- Dungtich hd : 6,3.106 m®

Dap chinh duoc thiét ké voi chidu dal dinh dap 1a 295m, chiéu cao dap I6n nhit Himax=7,5m,
cao trinh dinh dap +832,5m, méi thuong luu m = 3,0, méi ha luu m = 2,75, dap dat dong chit. Vat
ligu dap dap la dat bazan it nut né khai thac cach cong trinh khoang 2 km bén vai phai cia dap vé
phiathugng lueu.

2.2. Néi dung va phwong phap nghién ciru
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Pugc thyc hién trén co s (tng dung phan mém tham di hudng dé tinh todn tham cho dap dit
cong trinh ho sinh thd Nam Phuong - Lam Bong. Muc dich cua viéc tinh toan thim qua cong
trinh laxéc dinh :

Luu lugng thim qua than, qua nén va thim vong quanh bo dé danh gia luong nugc ton that
do tham gay ra, ddng thoi trén co so tinh todn d6 ma quyét dinh céc bién phép chdng thim cho
than vanén cong trinh thay loi.

Vi tri dudng bdo hoathdm dé phuc vu phan tich 6n dinh mé ddc, déng thoi lwa chon vat liéu
ciing nhu hinh thirc, kich thuéc thiét bi thod nudc cho céc cong trinh.

Truong phén bb gradién tham dé kiém trakha nang xay rax6i ngam hoac tréi dat cuc bo, trén
co So d6 x&c dinh giai phép va kich thuéc ciu tao cuatang loc nguoc.

Truong Véc to luu tc tham dé danh gia dong tha caa dong tham, va kiém tratinh hop ly cua
céc bién phap phong chéng thim caa cong trinh dap dat.

Ap luc nuée 15 rdng phuc vu cho tinh tng suit bién dang cb két thAm nham kiém tra do bén
vt lidu, kiém tra sy chuyén hda cua &p luc nuéc 13 rong dé cé giai phap cho tdc do thi cong.

D4i voi nén cong trinh c6 16p xen kep thong qua nén dé ma ¢ h¢ s thim I6n can tinh todn
kiém tra dé c6 giai phap 6n dinh tang phu, thiét ké bién phép giam phan &p khi can thiét. Két qua
d& xéc dinh duoc : van tbc, luu luong, gradien tham, &p luc nuéc 16 rong... tai moi diém trong
vung tinh toan.

Ap dung thuat todn giai bai toan tinh thim qua dap dit theo phuong phap PTHH trén co s
rng dung phan mém tham di huéng.

Ung dung md hinh todn dong 2 chiéu trong phan tich xur 1y céc két qua tinh toan.

Phin mém thim di huéng 1& mot chuong trinh chay trong méi truong Windows, giao dién dé
sir dung cho viéc chuin b s liéu, tinh todn két qua dudi dang bang, do thi...vwv

Mot sb phuong trinh p dung dé tinh toén :

Dé giai bai toan thim can tim 4 an s 1a Ux, Uy, Uz, H. Tada c6 tir 3 phuong trinh chuyén
dong ciia Euler chuyén vé 3 phuong trinh Dzukovsky chuyén dong caa dong thim biéu thi quan
hé gitta cac thanh phan van téc thim déi véi cot nudc te dung.

+ Phuong trinh vi phan chuyén dong caa dong thim Dzukovsky

}Ux:'KxﬂH
i 9 x
i _ TH
.:.U v =Ry gy
U, =-k,
! Nz @

+ Phuong trinh lién tuc
Tu, flu, Sl g
™>x v 1z )

Thong thuong hé phuong trinh (1) va (2) con dugc dwavé 1 phuong trinh duy nhat bang céch
dao ham riéng Ux, Uy, Uz dua céc giatri ndy vao phuong trinh lién tuc (2) tadugc :
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_ Phuong trinh (3) chinh [a phuong trinh vi phan co ban cua dong thim 6n dinh caaméi truong
dong nhat di huéng.

- Diéu kién bién giai bai toan
~H¢ phuong trinh vi phan chuyén dong caa dong tham 2 chiéu : Trong truong hop dong tham
phang mai truong dong nhat di hudng ta cd phuong trinh sau :
2 2
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4
_ Déy a1 phuong trinh gia diéu hoa kh Kx <> Ky nhung ta luon c6 thé dua phuong trinh (4)
vé dang phuong trinh Laplace bang céach :
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Hinh 1. So d6 khdi giai bai toan tham qua dap dat hd sinh thd Nam Phuong bang phuong phép phan tir
hitu han [3].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Trweong hop MNTL= MNGC, MNHL &ng muc hwéc max = 0.5m
Bang 1: Toadd duong bdo hoa tir ndt 360 d¢én nit 371

NGt Lan 1 , Lan 2 , Lan 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
365 1.164 1.226 1.211
366 1.025 1.103 1.091
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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 céc diéu kién thir dan tng véi do sau bdo hoa dat do
chinh x&c e, = 0,0005 va d¢ chinh x&c ciia bién ra luu lugng gitra 2 mét cat cudi cling ey =
0,05%. Két qua cho thay Jra max = 0,165 dat tai nit 420. So sanh véi [J] = 0,442 tathay Jra max

<[J.

He e& di hudng Bidp - 3.2 Mén: 1.4 1 : B
K = (L2000 x 10-Ben's S dim nit: 421
Kdip = 05300 % 108ms Séphantlr ;763
H1=B.50m
HZ=050m
all =1.780m

Muge nusdte ki 531,50

7 ha - 525,50

ol ]

Troo diddligu |~ S8 i8uthém 05 dicJd

 Save K eiing Ky ) [EEER Fréndd: [0 Ny 0.000 |

 Open Tisdkery JEE — stanesik NP 0000 |

®14.1783 Mo 1 [ 00W.0000  [Phéair. 0 | 0.0.0 DieltaZ = -10.00m [t = 0.0000 Ttng=0000 | H: [16.4506

Hinh 2. So db tinh toan truang hop Hyme = 0.5 M

# Bucmg déng J
hiém @ Oi chuyEn

Phintie: | 0 0,00

Drelta = 100000 Wpt = 00000 Widng =000 | H: [16.4508

[FERCRTAT Motz | 1 0,000, 0003

Hinh 3. B thi dudng dong - duong thé truang hop Huma = 0.5 m
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0572

AR
Maw chink | _ BEY
Mavphy  [TRREIEE 0.000 fik

Biurde J 001 0.00a Exit

202 Mik:| 1 0.000. 0o Phanti: | 0 ooo Delas = 1000m Jpt = 00000 Jung =0000 | H: [164505

Hinh 4. B thi duong dang j caa dong thim truong hop Huma = 0.5 m

i déic J
#® Dudmng déng J Je= m
@ Di chuyds Jy - IEEEEE 0.002
[5a37, 408 Mit: (379 | E2725,3750  Phdnib: | 684 |96, 373387 [DelaZ - -5.35m lpe - 00437 Jenp= 043 | H: 107091

Hinh 5. B4 thi dudong ddng &p 16 rdng trudng hop Hima = 0.5 m

0, % tham mat cat Cot nudic 18 ring va . J toi nit Cua frinh tinh foén gid dinh 2o

o[ s [T o | [me] m | v T 3 [~ [Lan]oo déufso cudiotwec [ om |
| 5 ) [10-6mss] [ [roses [1o-mes |
7075 1010 16451 0000 -0000 10000 10000 26573 25350
2 1785 0925 2 16451 0000 -0.001 2 1.0100 1.0100 0.8350 0.8022
3 1663 0915 3 16437 | 00 -0.003 3 10200 10200 09362 08037
4 1533 0815 4 16405 D002 -0.006 4 1.0300 1.0300 08357 0.B052
5 1542 0805 5 163438 0004 0010 § 10400 10400 09353 08065
6 1433 0816 6 16256 D0.006 -0.015 § 1.0500 1.0500 09348 08032
71482 0407 7 16118 0009  -0.021 7 1.0600  1.0600 09343 08109
8 1425 0818 § 15822 0012 0029 8 10700 1.0700 05338 08125
9 1385 0815 9 15662 | 0016  -0.038 9 1.0800 1.0B00 08334 08139
10 1344 0524 10 15332 0019 -0.044 i0 1.0900 10800 09329 08152
11 1237 0822 11 15141 | 0021 -0.051 11 1.1000 11000 0.9324 08178
12 ig44 0823 12 14931 0023 1055 12 10700 17100 09320 08195
13 14709 D025 -0.053 13 11200 11200 09332 08211
14 14469 | 0027 0063 = | 14 10300 11300 09328 08225
: ™ L&y si lidu i File 8n dinh d&p d&t
i | Lan 1 | Lén 2 [LEa 3 | 8511 53 12 1016610 1 6 2 32343767387 6505 17 56000150275 275831 5005 005 0.050

1B 5] & saconoono o oooooan

M2 6146 6015 5989 | o 3900000 0 0O000OD0 ;

23 5732 5675 563 | 3 780000000 000000DOD Exit |
6753405 W@ | 1 | 00000000  Fhénwa:| 0 | 0.0.0  [DetaZ =-i0.00m lpt - 0.0000 Ttnp=0000 | H: [16.4505

Hinh 6.Két qua tinh toan thim qua dap dat truong hop Hyma = 0.5 M

3.2. Trwong hop MNTL=MNDBT, MNHL =0.0m
Biang 2.Toadd duong bdo hoa tir nit 233 dén nit 353
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Nt Lan 1 Lan2 Lan3
233 5.500

342 5.158 . 5053 5.032
343 4817 4,744 4,707
344 4.475 4.461 4.417
345 4.134 4182 4.136
346 3.792 3.898 3.856
347 3.450 . 3604 i 3.568
348 3.109 . 329% 3.270
349 2.767 P 2969 i 2.957
350 2.426 : 2620 i 2.624
351 2084 i 2241 2.260
352 1.742 i 1826 1.851
353 1.401 P 1401 1.401

Tuong tu trudng hop trén, quéa trinh tinh todn dugc thuc hién véi cac diéu kién thir dan tng
véi @6 sau b&o hoa dat o chinh xac ey = 0,0005 va do chinh xéc caa bién raluu lwong gitra 2 mat
cit cudi cling e = 0,05%. Két qua cho thiy Jra max = 0,170 dat tai nit 421, so sénh véi [J] =
0,442 tathay ramax < [J].
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Hinh 7. So db tinh todn truong hop Hima = 0.0 m
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2957, 11.30 Mo [ 2089 | 23700011900 Phénta: | 363 [ 313,208,214 [DelaZ =1.10m  Lpt = 00460 Jidnp =007 | H: [14.9573

Hinh 8. B thi dudng dong - duong thé truong hop Hyma = 0.0 M
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AR2E . .4 Mk |1 10.000, (o0d Fhinii: | 0 0o.a Crala? = 1000m LJpt = 00000 Jefng=0000 | H: [15.4383

Hinh 9.D4 thi duong dang j ciia dong thim trudng hop Hima = 0.0 m

B difc J
P oot | T
# VAn tSctham @ Oi chu dy= m Ext
Gi0.76 . 1250 Mal: | 2500 | 51.279,12624 Phéred: | 624 | 337,333, 350 |DelaZ = 262m  [Jpe=0.0731 Jeing = 0074 H: 126233

Hinh 10. B4 thi duong dong &p 15 rdng truong hop Hima = 0.0 M
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Q1 % théirm mt cht Cotnucc 18 rding va v, J1ai ndt QA ik tink 10&n gid dinh a0
|Nn| =] | ot | | it | H | W | J £ |._én|.=n:| déul}-‘\: cuﬁil CHnroc | Qe [
H | | () [10-5mys) | m  |i0-6mys [10Bmes |
1639 0812 10000 - 0004 0008 1.0000  1.0000 23667 22108
2 1607 0664 409  10.000  0.000 0000 2 11000 11000 06772 D6IS2
3 1579 0683 410 10883 0098 0147 3 12000 12000 06742 06404
4 1464 0654 a11 | 10476 = 0104 0158 4 1.3000  1.3000 06715 0B5S51
8 1428 0662 412 10000 | 0074 0160 5§ 1.4000 14000 06704 06703
B 1393 0ES5 413 | 10,000 0024 0078 6 15000 15000 0BBBZ DEISF
7 1360 0656 414 10000 0008 0029 7 1.4500 1.4500 06666 06779
8 1327 0ES3 415 10,000 0002 0.008 4 1.4250 1.4250 0EESS DE734
9 1290 0662 416 10000 0000 0000 9 14125 14126 06700 06719
10 1251 0EES 417 10886 0257 -0152 10 14063 14063 06702 OETIZ
11 1206 0670 418 10695 @ 0257 0154 11 1.4031 | 1.4031 06703 06706
12 11538 0670 419 | 10811 0260 -0.1E0 12 14016 14016 06704 DE7OE
420 10834 | 0256 0167 13 1.4008  1.4008 06704 06704
421 | 100467 | D289 | -0170
o trinh thir dén o dirdmy ciit nuede &p e 18 ring = 0 (duedmg béo hioe) [~ L&y =8 li&u 1t File &n dinh dap dét

Nit | Lén 1 [Lan 2 [Lén 3 | 631 353 12 1018610 1 & 2 3267730625660 176600016 027527582060 050.05005092
Q] 00

3 5500 000 0007
TTERETRCE ; 2 3500000 0v000000
IM/C 2 32 5158 5053 S0 3 EBON0CIOD 000000000 =
JH/C 3 243 4817 4744 4707 4 230000000 0.00000000 bl
(000, 3380 Mo 1 | 00000000 Phénir | 0 0.0, 0 DelaZ = 1000w Lpt = 0.0000 Jténg=0000 | H: 15433

Hinh 11. Két qua tinh thim qua dap dét treong hop Hume = 0.0 m

4KET LUAN

Tir c&c két qua tinh todn cho thay véi cong cu phan mém tham di huéng va kinh nghi¢ém cua
nguoi sir dung, ngodi ra phin mém nay ¢ dugc tng dung kiém nghiém & mot sé cdng trinh xay
dung nhu dap Pik Huyt - DakRIap, Pik Minh - Bubn Bon, Eanaodar - Kréng buk... tinh Dik
Léc, ching toi cho rang két qua truy xuat hoan toan tin tusng, co thé 4p dung vao giai doan tinh
todn tiép theo trong qua trinh thiét ké vathi céng cong trinh.

Trong cac truong hop tinh, gradient tham déu nho hon tri sb gradient thim cho phép [J]=0,442
dam bao cho cong trinh khéng cé x6i ngam vacuc bg, véi chiéu cao hit nuéc 16n nhat agme =
1,75 m can phai x&y dung vat thod nudc bé mit ¢ ha luu c6 chiéu cao 1,8 m.
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