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PHAN TiCH U'NG SUAT- BIEN DANG CUA BAP CUA DAT
VOI MO HINH KHONG GIAN DU’O'l TAC DUNG CUA DONG PAT

GS. TSKH. Pham Hong Giang,
ThS. Nguyen Hoai Nam, TS. Nguyen Phu Khanh
(Hoi Bap lon & PT Nguon nuoc Viét Nam)

Tom tat.

Pdp Cira Pat la ddp da dam nén véi ban mdt bé téng cot thép (CFRD - concrete
face rockfill dam) cao 119m. Nhitng CFRD cao trén 100m dét ra cdc yéu cdau ky
thudt dic biét va phirc tap hon so véi nhitng CFRD thdp hon. Cdc tdc gia da diing
phdn mém ANSYS dé phdn tich vmg sudt-bién dang than ddp khi c6 dong ddt bang
phuong phdp phan tir hivu han. Tir d6 rit ra nhitng két ludn can thiét cho thiét ké va

thi c¢ong than ddp va ban mdt bé téng cot thép.

1. Gidi thiéu dap Cira Dat.

Pap Cira Pat duoc xay dung trén thuong ngudn song Chu tai vi tri thudc huyén
Thudng Xuan, tinh Thanh Hoa. Dap tao ra hé chita da muc tiéu véi dung tich 1,45 ty
m® nude nham:

Giam nhe 1i song Chu;

CAp nudc tudi 6n dinh cho 87000 ha (trong d6 c¢6 50000 ha cta hé théng thuy
nong Bai Thuong);

Tao ngudn nudc sinh hoat cho ving déng dan cu rong 16n cua tinh Thanh
Hoa véi 2,5 triéu dan;

Cép nuéc voi luu lugng 8m*/s cho san xuét cong nghiép;

Phét dién vé6i cong suit 1ap may 97 MW;

Toan bd cong trinh dau modi bao gom

Pdp chinh ngan dong song Chu la dap da dam nén voi ban mit bé tong cot
thép (CFRD - concrete face rockfill dam) trén song c6 chiéu dai 1023m, chiéu
cao & vi tri giita long song 13 119m (loai CFRD cao nhat ving Pong Nam A)
va thé tich khéi vat liéu khoang 10 triéu m° da.
Ngoai dap chinh, cac hang muc tai khu dau moi gém:

- Pap tran bé tong cdt thép co 5 khoang rong 15mxcaol7m dam bao xa

lwu lwong 18 (tAn suét 0,01% 13 11600m*/s;

- Tunen T2 dé dan dong thi cong c6 chiéu dai 820m, dudong kinh 9m;

- Tunen T1 dé dan nudc vao nha may thuy dién;

- Nha may thuy dién.

2. Phan tich &ng suit — bién dang ciia ban mit dap Cira Pat.
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2.1. T6 hop tinh toan.
Nhom tac gia da tién hanh tinh toan, phan tich ing suét bién dang than dap
béng phuong phap ph;ﬁn t& hiru han (PTHH) voi phén mém ANSYS.
Cac ban mat duoc s hoa béng loai ph?m td SHELL, than dap va nén 1a cac
phan tir SOLID. Tong s6 phan tir 13 94.746 v&i 173.352 ndt (h.1).

Hinh 1: Lwdi pl;dn tir sau khi chia

T hop dugc tinh toan 1a dap di xdy dung xong, 1i thiét ké Gng véi tan suit
p=0.1%:
- Muc nuéc thugng luu +119,05m.
- Muc nudc ha luu th?ip hon chan dap.
- Gia tri gia tdc tran dong dat 1a 0.2g.

2.2. Phwong phap xac dinh hrc dong dit

Phuong phap duoc st dung dé tinh lyc dong dat 1a phuong phap phd, da dugc
tich hop san trong phdn mém ANSYS.

Gia tri gia toc phd phan tng sir dung cho phén tich tinh toan duoc xac dinh
trén dudng cong phd Sm= B . [3] (h.2)

B
1+10T(B,, —D)sorrerrreee 0<T<01
B= 4 Bygcseeeersreessresssresesnn 0.1<T<T, 4
0.9
LA
T ' 0 0.1 T, 0.7 1.5 T

trong do: Pmax =2.0 , Tg=0.2 , T, =0.2s

Hinh 2
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The Tan sb

Ol N

didm | Natural frequency f | Chuky T(s) B

(1/s)
1 0.50144 1.99426 0.8745
2 0.51699 1.93427 0.85079
3 0.5919 1.68947 0.75324
4 0.62154 1.60891 0.72083
5 0.66718 1.49885 0.6763
6 0.68967 1.44997 0.65642
7 0.71901 1.3908 0.63226
0.74386 1.34434 0.61322

9 0.78856 1.26813 0.58184
10 0.79684 1.25496 0.5764
11 0.82244 1.21589 0.56023
12 0.86807 1.15198 0.53365
13 0.87012 1.14927 0.53252
14 0.89252 1.12042 0.52048
15 0.90133 1.10947 0.5159
16 0.92317 1.08322 0.5049
17 0.9473 1.05563 0.49331
18 0.98043 1.01996 0.47828

2.3. Két qua tinh toan.

Két qua tinh toan dugc thé hién trén cac hinh v& (h.3 -

DISELACEMENT AN

STEF=1 MER 25 2010

S0E =1 0OB:4€:27
EFREQ=.501445
DM =_1E€5E-04

Hinh 3: Chuyén vi tai thoi diém dau tién (=0.50144).
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DISELACEMENT AN

MAR 25 2010
Q0B:50:085

FREg—=.51ES0E
Do =.178E-04

Hinh 4: Chuyén vi & thoi diém 2.

DISFLACEMENT AN

STEF=1 MEER 2S5 2010

3uE =2 08 :50:-30
FREQ=_5%16858

DO =_1T7ZE-04

Hinh 5: Chuyén vj & thdi diém th ba.

HODAL SOLUTIOH AN

STEE=1 MAER 23 2010
SUE =1 08:54:48
FREG=.501445

U (AVE]

RI¥3I=30LT

DM =_1&SE—04

S¥M =-_Z%3E-035
SME =_4EBE-0E

-.!!!!-!! = Z217E-0E - 10IE-TE =.EEQE-OE

-.255E-05 -.180E-0S -.104E-05 -.ZETE-0E ) -4E8E-OE

Hinh 6: Chuyén vi OX & thoi didém thi nhét.
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RODAL SOLUTION AN

MEAR 29 2010
0B:55:-45

-E54E-08 -3BBE-05 -TISE-DS -11EE-04 -155E-D4
-154E-05 -3B1E-035 -86BE-05 -135E-D4 -1T74E-04
2 . . 3 .

Hinh 7: Chuyén vi OX & thoi dieém th hai.
HODAL SOLUTLICH
STEP=1 MAERR 25 2010
3UB =1 oB:55:03
FREQ=.5014845
oY (ATG)

R3¥3=3CLU

—.qssE—08 -.114E-06 - LZETE-06 .E48E-0E .103E-05
N 2 . > N . . R ’ X
Hinh 8: Chuyén vi QY & thoi diem thr nhat.

NODRL SCLUTICH AN
STEE=1 MER 23 2010
SUE =2 0B:5€:023
FREG=_516S86
¥ (RVE)
RSYS=3CLT
DM =_17BE-0%
SMN =-.41€E-05
SME =_172E-0S

—_aspe-nx " __zzoE-ox T _ _4152-06 - .173E-0K

Hinh 9: Chuyén vi OY & thoi diém thi hai.
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HODAL SOLUTICH AN
3TEF=1

MER 2§ 2010
3UE =1 0B:55:1%
FREG=.501245
Uz (BVE)

RIYS=3CLT

[ NN S

-174E-0E -384E-05

-TS1E-05 -11ZE-04 -13BE-04
-201E-05 -SEBE-05 -G3SE-05 -130E-D4 -1E7E-04
N 2 . > N . . R ’ X
Hinh 10: Chuyén vi OZ & thoi diém thir nhat.
WODAL SOLUTION AN
3TEF=1 MAR 25 2010
3UE =2 0B:-S€:20
FREG=.516386
Tz (AVE)
R3IY¥Y3=3CLU
DM =_17BE-04
SMN =—-_105E-05
IMX =_3E0E-05
—.537E-0E o - -457E-0F -153E-05 ) - -257E-05 -360E-05

Hinh 11: Chuyén vi OZ & thdi diém th hai.

AFR 8 zZoio
3UB =1

10:00:20

-Z.ZZB -1.1

-OQZ77BZ 1.156 Z.z84
-1.€664 -.53EZ8E -551851 1.7z

Hinh 12: 'ng suét Sx & thoi diém thi nhét.
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NODAL SOLUTION AN

ITEF=1 AER B 2010
3UEBE =1 10:00:-35
FREG=.501445

¥ (ave)

RIYS=30LT

DM =_1ESE-042

-Z2.31z -1.4z2 - 527707 -3E44Z 1.257
-1_BEE —. 57377 —.081E3% -Bl0a83 1703

Hinh 13: Ung suét Sy & thoi diém thir nhat.

" NODAL SOLUTION AN

STEE=1 AEFR B8 2010
SUE =1 10:00: 426
FREG=.501245

3z (RVE)

R3IY3=30LU
DM =_1E€SE-04

-7.78% -4.154 -.517501 3.118 E.754
-5.572 -2.336 1.3 4.536 B.5T71

Hinh 14: ng suat Sz & thoi diém thir nhat.
“worar soruTiow AN

ITEE=1 AFR B 2010
SUE =8 10:17:03
FREG=.742857

3 [BVS)

RIFI=IOLT

DM =_1\82E-04
SMN =-1&_002
gD =15 _2E5

=1&.002 -3._.031 —-Z2.081 4_3505 11.88
-1Z.517 —-5.54% 1.424 8.3395 15.3865

Hinh 15: U'ng suét Sx tai thoi diém thir 8 (f= 0.743857 Hz)



www.vncold.vn www.vncold.vn www.vncold.vn

WODAL SOLUTION AN
3TEF=1 RFR B 2010
SUB =8 10:17:26
FREG=. 742857

Y [AVE]

RITI=3CLT
DM =_182ZE-04

—-13.845 —7.861 -1.5878 4_.105 10.088
—-10.853 -4._87 1.113 7.038 13.073

Hinh 16: 'ng suét Sy tai thoi diém th 8 (f= 0.743857 Hz)

HCODAL SOLUTICN AN
STEP=1 APR B8 2010
3UB =B 10:5€:06
FREG=.743857

3Z (AVGE)

R3¥3=30LT

DM =_1B82E-04

SMH =-14_175
=15.3201

—-14_.175 —-7.82Z5 —-1.a75 5.478 1z _0Z&
-10.39 —-4.35 Z2.201 8.751 15.201

Hinh 17: 'ng suét Sz tai thoi diém thir 8 (f= 0.743857 Hz)

3. Nhén xét & két ludn

- Dudi tai trong dong dat, cac chuyén vi theo cac phuong OX, OY va OZ kha
phuc tap. V&1 mot vi tri (phan tir, nat) trong dap, & mdi pha c6 mot gia tri chuyén vi

khac nhau nhung gié tri chuyén vi do lyc dong dat gay ra nho hon nhiéu so véi tinh
luc ban dau.

- Ciing tuong ty nhu chuyén vi, (mg suét thay d6i kha nhiéu va phtc tap. Gia
tri Gng suat 16n nhat xuat hién & pha thir 8 (ng véi tan sb f= 0.743857Hz). Tai mot
diém trong than ddp, dudi tac dung cia lyc dong dat, cac ung suét co thé am hodc
dwong tuy theo thoi diém khi lyc dong dat xay ra./.
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Tai liéu tham khao.
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