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1. Pit van dé:

Cong trinh Ho chira nuéc duge xay dung ngay cang nhiéu, cang co quy mé 16n,
mot trong nhiing két cAu xay dung dé tao hd chua la dap. O mét s6 vung, do vat li¢u
dia phuong khong thoa man diéu kién dép dap, bén canh do6 vo1 su vu viét cuia bé tong

nén da dung hinh thirc dap bé tong trong luc.

Pé dam bdo an toan cho dap bé tong trong luc, ngoai tinh toan on dinh truot 14t
thi can tinh Gng suat va bién dang dé kiém tra d6 bén cua dép, tinh toan cbt thép ciing
nhu phan vung vat liéu trong dap mot cach hop li, tranh lang phi vat li¢u va giam gia

thanh xay dung.

Tru6c day, phuong phap tinh toan cho dép bé tong trong luc thudng dua vé bai
toan phang dé tinh nén chua phan anh dung trang thai chiu luc cta cong trinh khi 1am
viéc. Trong dé& tai nay, tic gia s& tinh theo bai toan khong gian tirc 1a dap tran, tru pin,
dap bé tong trong luc va nén cung lam viée dong thoi c6 xét dén tai trong dong dat, do
d6 no6 phan anh dugce dy du hon, chinh x4c hon trang thai lam viéc ctia cong trinh trong
thuc te.

Vi vay, d& tai nay co y nghia khoa hoc va thuc tién cao trong bdi canh xay dung

dap va ho chtra cia Viét Nam hién nay.

2. Anh huéng ciia dong dat dén sw 1am viée cia dap

Pong dat 1a mot thién tai dic biét nguy hiém de doa nhiéu khu vuc trén trai dat.
Trén dat lién, dong dat gy truot 15 trong ving nui, giy bién dang mit dat noi dong
bﬁng, lam bién mét hodc tao thanh cac hd va dam léy. Ngoai bién, dong d4t manh lam

thay d6i dia hinh day bién, gdy ra song than, tan pha cac ving gan bién.

Chan dong dong dat gdy pha huy nha ctra va cdc cong trinh, tan pha cac thanh

pho, cudp di cua cai va sinh mang ctia nhan loai.

Nguyén nhan cua dong dat rat phic tap, c6 thé rat khac nhau: hoat dong kién
tao, nui lira, sip hang dong & ving carster, cdc vu nd...Nhung véi quan diém cong
trinh thi ngudi ta quan tAm nhét téi dong dat kién tao, tirc 1a dong dat lién quan toi sy

tich lily va giai phong nang lugng trong mot phan rong 1on cta vo trai dat giy ra boi
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sur chuyén dong lién tyc cua céc dia khdi (van dong kién tao). Nguoi ta quan tam nhat
t6i dang dong dat nay boi 1& nd c¢6 kha ning lap lai thudng xuyén, giai phong mot
nang luong 16n va tac dong trén mot dién rong. Coé nhiéu quan diém khac nhau vé co
ché phat sinh dong dét kién tao nhung ngay nay, quan diém duoc thira nhan rong rai
nhit va dugc chimg minh day du bang quan sat thuc té 13 quan diém cho rang dong
dat kién tao phat sinh do dich chuyén dot ngot cua cac khdi theo cac dut giy dia chat.
Trong céac tran dong d4t manh, dich chuyén éy bat dau tr mot diém nhat dinh va lan

truyén nhanh chong theo chiéu dai dut giy.

Ning luong cua dong dat 13 rat 1on. Vi du dé c6 ning luong song dia chin
trong duong véi nang lugng ctia dong dat voi manitude MI=7,3 can phai nd mot qua

bom khoang 50 megaton.

Pong dat co tac dong to1 cong trinh dugce coi nhu 1a tai trong dong dat, tai trong
dac bi¢t. BPong dat tac dong truc tiép vao cong trinh do dao dong nén tao ra luc quan
tinh dong dat, 1am tang &p luc nudce, ap luc bun cat...gdy nén sy bién doi vé tri sb, su

phan b tmg suét bat loi cho cong trinh.

3. Pong dat ¢ Viét Nam

Trong lich st tr nam 114 dén nam 2003 Viét nam da ghi nhan dugc 1645 tran
dong d4t manh tir 3,5 d6 Richter trd 1én. D6 1a tran dong dat cép 8 xdy ra vao nam 114
& bac Pong Héi, cac tran dong dat cip 7, cAp 8 xdy ra & Ha ndi vao cac nim 1277,
1278, 1285 ; dong dit cip 8 ¢ khu vuc Yén Dinh - Vinh Loc - Nho Quan vao nim
1635 ; dong dat cAp 8 vao nim 1821 & Nghé An, cdp 7 & Phan Thiét vao c4c nim

Bing 3.1. Thong ké cdc trgn dong dat ¢ Viét nam

Nam DPia phuwong C(g?;l]%e?)g Ghi chu
1935 Dién Bién 6.8 DQIZ?I‘IJ fﬁl?fféeﬁgiilfm
1968 | Nhi Nam, Yén thé 55

) . Chiéu siu chan tiéu
1983 Lai Chau 6.7 23Km, lam chét 61 ngudi
2001 | Bién gidi Viét - Lao 53

1882, 1887... Tran dong dat 16n nhat & Viét nam trong vong 100 nim qua 14 tran dong
dat 6,8 do Richter & Tay Nam - Dién Bién Phu vao nam 1935 véi cép dong dat bé mat



la 8+9. Tiép theo 1a tran dong dat 6,7 d6 Richter & Tuan Gido nam 1983 1am nhiéu nha

sup do.

Nhiing két qua nghién ctru quy luat biéu hién dong dat manh trén 1anh tho Viét
nam déu c6 diém chung 1a manh chi xay ra trén nhitng d6i dut giy sau hoat dong phan
chia cac don vi cu tric. Ciing qua nghién ctru cac nha khoa hoc da phat hién Thu do
Ha noi nim trong vung dut giy song Hong - sdng Chay, noi xay ra cac tran dong dat
manh 5,1+5,5 @6 Richter. Chu ky 13p lai dong d4t manh 5,4 d6 Richter & Ha noi 1a
1100 nam va tran dong dit manh cudi ciing xay ra cach day da hon 700 nim 9(1285).
Hién Ha noi dang trong thoi ky yén tinh nhung trong twong lai hoat dong dong dat c6
thé tang 1én va dong dit c6 thé xay ra. Ngoai ra, Ha nodi con phai chiu tac dong cia
dong dit manh xdy ra ¢ nhimg ving dut gy lan cAn nhu dat gdy song Lo, Dong

Triéu, Son La.

Mot kiéu dong dat & Viét nam 1a tiép nhan nang luong tir van dong don méang
gitta mang An Do Duong (c6 phan Pai Duong va phan tiéu luc dia An Do) x6 vao
mang chau A. Cac nha dia chan hoc theo thuyét "kién tao mang" da ching minh rang
hau hét bién dong cua luc dia chiu A ngay nay c6 lién quan dén hanh vi cua déi ranh
gi6i gilta hai mang thach quyén néi trén. DGi ndy co hinh vong cung tir noi tiép giap
giita tiéu luc dia An D6 voi diy Himalaya, vong xudng vung bién phai Tay ban déo
M3 Lai rdi chay xudng bién phia Ty Nam cac dao Sumatra va Java cua Indonesia, 1a
noi xay ra dong dat Aceh tao ra tham hoa séng than & An Dé Duong vira qua. Vi mdi
lién hé nay, cac bién vi ndi luc dia & chau A luén ga"ln lién nhung xdy ra mudn hon cac
bién vi ctia d6i ranh gidi manh noi trén. Nén sau dong dat Aceh, di xay ra don dép cac
dong dit yéu hon, mudn hon va phan tan trén lanh thd Viét nam. Thoi gian lan truyén
va giai toa ning luong ndy con tiép dién va dong dat con co thé xuat hién & nudce ta

trong thoi gian toi.
Vung T4y Béc 13 noi xdy ra dong dat nhiéu nhat & Viét Nam.

Put giy Dién Bién - Lai Chau va Pién Bién - Son La c6 thé gy ra dong dat
nguy hiém nhat Viét nam. Sau d6 la dut giy song Ma ¢ thé gy ra dong dat cap 9. dut
giy song Hong co thé gy ra dong dat cap 8. Cac dut giy khac co thé gay ra dong dat

cap 7 tréd xudng. Mién Nam nudc ta 1a noi c6 dong dat yéu va it gy hai.

Duya trén cic tai liéu phan ving dong dat cua trung tim dia 1y dia cau thudc
vién khoa hoc Viét nam nhimng viing cé kha ning dong dat manh c6 lién quan dén dic

diém kién tao, moi vung gan lién voi mdt doi dut gay sau va cac thong so6 dia chan, cu
thé nhu sau:

- Ving Pong Béc trung HA Ngi  : Cap 7



- Ving Song Hong, Song Chay : Cap 7-8
- Vung Song ba : Cap 7
- Ving Séng Ma : Cap 8-9

BAN DO PHAN VUNG BONG DAT V ASY PHAN BO CUSNG DO
BONG BAT TOI DA | MAX TREN LANH THO VIET HAM
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Hinh 3.1. Ban dé phdn ving dong dit va
sw phan bo cuong do dong dat t6i da trén lianh thé Viét Nam.

- Ving bién Trung Bo : Céap 7



http://farm3.static.flickr.com/2006/2036907357_4dae86a47c_o.gif

- Vung bién Nam B0 :Cap 7
bac biét vo1 mién Bac Viét nam cac nha nghién ctru vé dong dat dua trén cac

dac di€ém kién tao phan ra cac vung c6 kha nang dong dat manh nhu sau:

Bing 3.2. Théng sé co ban ciia cdc ving nguon
phéat sinh dong dit manh mién Bdc Viét Nam

. Chin cap i )
Vung nguon H | H¢sob | Tocdo
Min | Max

Cao bang - Tién Yén 4,5 6,0 17 0,877 0,03
Pong Triéu 4,5 6,0 15 0,877 0,08
Séng Lo 4,5 55 15 0,877 0,10
Song Hong - Song Chay 4,5 6,0 15 0,877 0,36
Song Pa 4,5 55 12 0,814 0,70
S6ng Mé - Son La 4,5 6,8 25 0,814 0,40
Song Ca - Rao Nay 4,5 6,2 17 0,877 0,34
Ven bién 4,5 6,0 17 0,877 0,03
Muong Te 4,5 5,5 12 0,814 0,01

4. Ly luin chung cic phwong phap tinh toin dong dat

K¥ thuat khang chén c6 lién quan dén viéc phan ving dong dat, trang thai dong
luc hoc clia cong trinh, cac phuwong phap tinh toan két ciu ciia cong trinh va tinh kinh
té khi thiét ké cong trinh.

Céac phuong phap tinh hién nay c6 thé chia lam hai nhém: phuong phép tinh va
phuong phap dong luc hoc.
4.1. Phwong phdp tinh

Trong qua trinh dong dat, vo qua dét bi rung dong dan hoi voi chu ky T=0,8-
1,2 gidy va gia toc 7. Khi d6, cong trinh chiu tac dong cua lyc dong dat. Co nhiéu
phuong phap tinh luc dong dat.

Phuong phap tinh lyc duoc ap dung rong rai trong nhitng nim trude day, dau
thé ky 20, phuong phap nay tuong d6i don gian. Khi tinh toan ngudi ta coi cong trinh
chiu tdc dong cua cac ngoai lyc tdng thém mot hé s6 tinh toan c6 xét dén do dong dat
gay ra.



Luc quan tinh dong dat: khi co dong dat, cong trinh bi rung dong do d6 gay ra
luc quan tinh, lyc d6 ty 1¢ v6i khdi lwong cong trinh G/g va gia tbc dong dét 7.
Fq = a.g.r
Trong do: - G la trong lugng cong trinh;

- g la gia tdc trong truong;

k=113 hé sb dong dat , dong dat dudi cip 8, hé sb dong dat rat bé,
g

thuong bo qua khong tinh lyc quan tinh.

- o la hé sb dic trung dong hoc.

Bing 4.1. Xdc dinh hé sé dong dat K

CAp dong dat 6 7 8 9

Hé s k 0,01 | 0,025 | 0,05 0,1

Dbi voi cac thap, tudng chin, dap bé tong hoidc bé tong cdt thép cao trén 10m thi:

a=1+0,5.i.
h

0

Trong d6: - hy 12 khoang cach tir diém tinh toan dén mit nén.

- h, 14 khoang cach tir trong tdm cong trinh dén mit nén.

Vi cac két cau chiu lyc x6 ngang nhu vom, ...thi o =2.

Vi cac bg phan két cdu cuc bod vai cong trinh nhu c6t, dan...thi « =5.

Vi céc cong trinh va cac bd phan khac khong néu ¢ trén thi o =1.

Phuong, chiéu ciia luc quan tinh dong dat nguoc chiéu véi gia téc dong dat. Vi
vay luc ndy c6 hudng tiy thudc vao hudng cia gia toc. Trong thiét ké, chiing ta khong
xéc dinh dugc hudng gia tdc ma phai chon huéng nao bét lgi cho cong trinh vé mit 6n
dinh va d6 bén. Piém dat cua tong ap luc quan tinh dugc xem nhu dit ¢ trong tdm
cong trinh.

Theo phuong phap nay thi khong cht ¥ dén bién dang cua cong trinh va xem
dao dong cuia moi diém trén cong trinh 14 nhu nhau, sy phan b luc quéan tinh dong dat
phu thudc vao khi lugng phan bd & cong trinh. Cac lyc dong dat dugc xem nhu luc

ngang ty 1¢ v&i khdi luong ciia két cau.

4.2. Cac phwong phap dong luc hoc



Niam 1920 1an dau tién M6 nd né be cho rang dao dong tudn hoan ctia nén dat

nhu dao dong cudng bilrc cua cong trinh va dua ra cong thure sau:
S=k..Q. 5
Trong d6: k. : Hé $6 dong dat; Q: Khdi lugng cua cong trinh;  S: HE sb dong luc.

Co s& chung nhat cta phuong phap dong luc hoc dugc nghién ciru vao nhiing
nam 1927. Nguoi ta nhdn manh dén tinh chit tac dong tirc thoi cia dong dat. Trong
thoi gian tirc thoi hé s B co thé tang gap 2 lan.

Trong nhém cac phuong phap dong luc c6 nhidu phuong phép:

a. Phuong phap giai tich:

Co s& cua phuong phéap 1a cong nhan mdé hinh tinh todn co hoc cua cong trinh
trong mot moi trudng lién tuc hodc rodi rac thiét 14p ham giai tich dua yéu té thoi gian
vao dao dong cta dong dat. Tir cac phuong trinh vi phan xac dinh duoc chuyén vi, van
tde va gia tdc. Cac luc dong dat xac dinh br:?mg tich cua khoi luong va gia tdc tuong
ung.

b. Phuong phdp pho:

Trén co s& phan tich cac tran dong dit & Xan Francisco nim 1923 va Laybich
nim 1933 nhiéu tac gia da thiét lap duogc dang méi cuia phuong phap dong luc hoc dé
tinh toan cong trinh dé 1a phwong phéap phd, hoic theo phuong phap dudng cong phd.

Phuong phap phd duoc M.Bo dé& xuit nim 1933 va sau d6 duoc Cotrinski
nghién ctru hoan thién.

No6i dung ciia phuwong phap phd 1a xac dinh cac gia tdc, van tdc va chuyén vi
cuc dai cua cac dao dong. Khi phan tich, nguoi ta da st dung su tuong tu cua hé phuc
tap v6i hé c6 mot bac tu do. Phuong phap tinh toan theo dudng cong phd da dugc ung
dung rong rai trong cac tiéu chuan quy pham cia cac nudc dé xac dinh ap luc dong
dat.

Puong cong phd phan tng thiét ké dap 16n duoc biéu thi ¢ hinh 4.1 v6i dudng
cong phd phan tmg dap 16n theo cong thic sau:

1+10T(B,,, —1),...0<T <0.1
B=AB s 0.1<T <T,




0.28

MAX

Hinh 4.1. Puong cong phé phan img thiét ké ddp Ién

Khi phan tich tinh niang khang chan dap 16n c6 thé 13y gia tri B max = 2.0, gid tri
Ty liy bang 0.2g, gia tri chu ky dic trung To= 0.2s.

c. Phuwong phap dong lyc:

Co sé cua phuong phap nay la dua vao cac bi€u do gia toc thic t€ cua céc tran

dong dat da quan tric dugc dé phat trién cung vé6i phd.

Céc phuong trinh vi phan duogc viét ra 1a cac phuong trinh c6 vé phai 1a cac luc
gdy ra cic dao dong cudng buc dugc biéu thi bang biéu do gia téc ghi dugce bang may

do cac tran dong dat trén thé gisi.

Nhuoc diém chinh ctua phuwong phap nay 14 tinh toan phire tap va can c6 biéu d6
gia toc ghi dugc khi quan tric. Cho dén nay phuong phap nay dung rat han ché, chi

nghién clru cac cong trinh quan trong du tai liéu.
d. Phirong phdp ngdu nhién:

Cach dit van dé cua phuong phap ngau nhién 13 nghién ctru cac hé két cdu chiu
tac dong clia dong dat, vat liéu cua két cdu va dong dat 1a cac yéu t6 ngau nhién thay
ddi theo thoi gian. Bai toan xac dinh dac tinh xac suit cho trudc clia nén dat. Bai toan
dao dong dong dat dan dén bai toan co ban cia 1y thuyét ham ngiu nhién bang viéc
xdy dung ham tir cic ham ngau nhién da cho, tuy nhién viéc thu thap thong tin xac

suat chinh x4c va tac dong ciia dong dat o timg khu vuc 12 mot bai toan kho.
5. Tinh toan trng suat bién dang ciia dap bé tong

5.1 Cdc théng sé co bin lwa chon tinh todn dip bé tong
- Cao trinh dinh dép: + 950.0 m
- Cao trinh ngudng tran: +937.00 m
- Cao trinh day dap tai vi tri long song: +815.0 m
- Muc nudc dang binh thuong: + 945.00



- Muc nudc dang gia cuong: +946.89 m
- Myc nuéc lii kiém tra: +948.42 m

- Muc nuée chét: + 906.00 m

- Tong chiéu dai tuyén dap: + 595.34m

00

A
Hinh 5.1: Cdt doc tuyén ddp
5.2. Cdc chi tiéu tinh toan cua vdt liéu
Dé don gian trong tinh toan, ta coi vét liéu 1am dap va nén 1am viéc trong mién dan
hoi.

Bing 5.1. Céc ddc trung ciia nén

DPéi Théng sb P4 phién Granit
Nén dap
Mo dun bién dang. Tinh 40000 870000
HA (kg/em?) Pong 60000 1200000
1B Hé s6 no hong (Poisson) 0.2
Trong lugng riéng (kg/m®) 2780 270

Bing 5.2. Bé téng dam lin M150

. Tinh 180000
Mbdun dan hdi, (kg/cm?)
Dong 270000
Hé s6 nd hong (Poisson) 0.2
Trong lugng riéng (kg/m®) 2400




5.3. Tinh todn ting sudt ddp trwong hop chwa xét t6i dong dit:
5.3.1. M6 hinh tinh toan:

St dung phan mém Autocad va ANSY'S dé mé hinh hoa dap dang, dap tran va nén

cung lam viéc dong thdi va dugc md hinh hoa bang phan tir solid concret 65.

wir
Hinh 5.2: M6 hinh ciia so d6 tinh xdy dung ~ Hinh 5.3: M6 hinh ciia so do tinh vi tri
trong Autocad gan ddp tran

rizors AN

MAT MM FEE & EZ011
12:41: 40

File: MH3ID-QUAN

Hinh 5.4: Chia ludi phan tir trong phan mém ANSYS



Hinh 5.5: Ludi phan tir khu vue ddp tran

5.3.2. Két qud tinh todn

AN

HODAL SOLUT 10N

ETEP=1 FEE 22 201l

SUE =4 13:494: 51

TIME=1

Y [AUE] _ooz4z

REYE=0

I =.019245

N =_ o024z .003337

B = 016514
.005574
.oo0715z
.oos7zs
.0loz0e8
.011s383
.01l346
.015037
.0lesld

File: MH3D-QUAN

HWODAL 30LUT 10N

AN

STEP=1 FEE 2 2011
SUE =4 1%:45: 09
TIME=1
vz [ &VE) -.0l021z
BI¥E=0 -
DX =_019245
SMH =-_ 010912 -.003765
SMX =-_537E-0%
-.008518
-.00747
-. 0063222
—-.00ELl7e
- 0040z8
-_00zZ881
- 001734
-_GB7E-03

File: MH3D-QUAN

Hinh 5.7: Két qua
tinh todn chuyén vi

theo phuong y

Hinh 5.8: Két qua
tinh todn chuyén vi

theo phuwong z



NODAL SOLUT [ON

STEP=L
SUE =4
TIME=L
S [0
mSYI=0
bill 4
SHH
£l

019245
002795
=.019245

File: MHZD-QUAN

AN

FEE z2 201l
1z:45:29

.00z738

004628

006452

.0o02zg

.010107

011935

013762

01559

017417

019245

HODAL SOLUT IOR

STEP=L

File: MH3D-QUAN

AN

FEE 22 2011
13:46: 26

. S0LE+07

.4Z0E+07

—.340E+07

.ZEFE+07

_173E+407

—-380433

-175404

BISESE

_143E+407

.ZZ4E+407

NODAL SOLUT I0W

STEP=1

L 15EE+07

File: MHID-QUAN

AN

FEE 22 2011
13:48:02

_4Z4E+07

. ZEEE+O7

.ES2E+07

.EZZ1E+07

. L53E+07

-2E24E0

-175E6l

501938

.L12E+07

_186E+07

WODAL S0LUT [ON
STEP=1
SUE =2

sz [20E)

DM =_ 019245
- 494E+07
_14zE+07

EE

File: MH3D-QUAN

AN

FEE 2z E011
13:46:39

-434E+07

_4Z3E+07

. 2EZE+07

_Z81E+07

-EZ11E+07

- 1l40E+07

—E2RELZ

18513

TIEE38

- Ll42E+07

Hinh 5.9: Téng
chuyén vi ddp,
chuyén vi max =
0.0192m tai dinh ddp
phia tiép gidp tran
trong khoang twr K7-
:-K8

Hinh 5.10: Két qua

tinh todn ing sudt S,

Hinh 5.11: Két qua

tinh todn img sudt Sy

Hinh 5.12: Két qua

tinh todn vmg sudt S,



WODAL SO0LUT 10K

STEF=1

SUE =4

TIME=1

5L (86

DX =.019z4f

SMN =-549126
=_2ETE+0T

File: MH3D-QUAN

AN

FEE 2z 201l
13:50:02

-2491Z6
-347187

1E4752

AEREIE
. L1EE+07
- 1&6E+07
_EF1EE+407
. EEEE+07
_317E+407

. 2E7E407

FODAL BOLUT 10N

STEF=L
IUE =2

TIME=1

sz [E50]
DM =.019245
SMH =-.117E+07
MO =5E1061

File: MH2D-QUAN

AN

FEE 22 2011
1z:50:21

-.117E+407
-97BEE6E
-788637
-593731
—-40876RE
-Zl8a01

—-E£89832C
lellzn
351025

541061

HODAL SO0LUT I0W

STEP=1
SUE =4

TIME=1

52 [ &UE)
DX =.019245
SMH =-_809E+07
M =394150

File: MH3D-QUAN

AN

FEE 22 2011
13:51:12

. 809E+07
-.714E+07
-.&6Z0E+07
-.5Z6E+07
-.43ZE+07
—-.338E+07
-.Z43E+07
—.143E+07

-545227

394150

Hinh 5.13: Két qua tinh todn

g sudt chinh Sy

Hinh 5.14: Két qua tinh todn

ing sudt chinh S,

Hinh 5.15: Két qua tinh todn

iing sudt chinh Ss

5.4. Tinh todn iing sudt bién dang dip khi xét dén tii trong dpng dit

5.4.1. Ap lirc nwée dong 1én mat thwong luu ddp khi cé dong ddt

Theo Westergaard (1933) ap luc thuy dong tac dung 1én mat thuong luu dap do dong

dat giy ra tuong duong voi cac luc quan tinh ciia mot lugng nude tac dung 1én dép.



Vung nudc nay theo Westergaard gidi han boi phuong trinh parabol nhu hinh 5.16.
Khi xét ap luc nudc dong 1én dap, Westergaard di dua 4p luc nude don 1én cac nut
tuong duong v6i khéi luong nude tai nat theo phuong ngang dé tinh dao dong khi c6
dong dat xay ra, trong phan mém ANSYS khdi luong tai nut ndy duoc mé phong la

mot khéi lwong Mass theo phuong ngang, gia tri ctia né tinh theo cong thuc:

ivd
Hinh 5.16: Vang dp luc
A | nuoc tac dung lén mat
H i
k= 7repha—a Z, P
LTS TR
— /B H—
ELEMENTS MNDBT=945.0m AN
et o By
/’/ Ai(m?)
—Het
Nut bien
\:-ﬁ:o-a
i
T Nt gitka
—* Hang 4
File: MHZD-MamChien —» Hangl

Hinh 5.17: Chia hedi phan ti mdt thwong leu ddp

M, = gm/H(H “2)A (N) (5.1)



Trong do:

H: Chiéu cao cot nude trude dap (m)
Zi: Khoang cach tir day dap toi ntit dang xét khi don tai trong (m)

A;: Dién tich ving anh hudng cua nat (m?); 7, Dung trong riéng cua nudc (N/m°)

350 00

100030

Hinh 5.18: Biéu do tdi
trong Mass tai cdc nut
bién

4000

QLonE-0 S00E08 100807 150807

450 D0

Hinh 5.19: Biéu do tai
trong Mass tai cac nut

gita

Truong hop véi két cdu cong trinh nay tac gia da tinh duoc cu thé ap luc nude dong
don vé nut theo cong thire (5.1).

Bing 5.3. Ap lyuc mede dong don vé nit dang tdi trong Mass nam ngang

Chiéu cao ¢t nude trude dap: H =130 (m);Dung trong riéng nudc: 7, =10000 (N/m3);
7
b = gvH(H -z;) (m)

STT |Hang | z | bi(m) A; (m2)

Ma; (N)




(m) NGt Bién | NatGiira | NGt Bién Nit Giira

1 1 0 | 113.75 12.5 25 14218750.00 | 28437500.00
2 2 5 | 111.54 12.5 25 13942631.48 | 27885262.96
3 3 10 | 109.29 12.5 25 13660933.12 | 27321866.24
4 4 15 | 106.99 12.5 25 13373302.32 | 26746604.63
5 5 20 | 104.63 12.5 25 13079347.69 | 26158695.38
6 6 25 | 102.23 12.5 25 12778632.83 | 25557265.66
7 7 30 | 99.77 12.5 25 12470668.71 | 24941337.42
8 8 35 | 97.24 12.5 25 12154904.33 | 24309808.66
9 9 | 40 | 94.65 12.5 25 11830715.12 | 23661430.25
10 | 10 | 45 | 91.98 12.5 25 11497388.46 | 22994776.92
11 | 11 | 50 | 89.23 12.5 25 11154105.19 | 22308210.37
12 | 12 | 55 | 86.40 12.5 25 10799915.91 | 21599831.81
13 | 13 | 60 | 83.47 12.5 25 10433710.02 | 20867420.03
14 | 14 | 65 | 80.43 12.5 25 10054174.54 | 20108349.09
15 | 15 | 70 | 77.28 12.5 25 9659738.45 | 19319476.90
16 | 16 | 75 | 73.99 12.5 25 9248495.44 | 18496990.89
17 | 17 | 80 | 7054 12.5 25 8818094.41 | 17636188.82
18 | 18 | 85 | 66.92 12.5 25 8365578.89 | 16731157.78
19 | 19 | 90 | 63.10 12.5 25 7887143.42 | 15774286.83
20 | 20 | 95 | 59.02 12.5 25 737774710 | 14755494.21
21 | 21 | 100 | 54.64 12.5 25 6830466.56 | 13660933.12
22 | 22 | 105 | 49.88 12.5 25 6235334.36 | 12470668.71
23 | 23 | 110 | 44.62 12.5 25 5577052.59 | 11154105.19
24 | 24 | 115 | 38.64 12.5 25 4829869.22 | 9659738.45
25 | 25 | 120 | 3155 12.5 25 3943571.71 | 7887143.42
26 | 26 | 125 | 22.31 12.5 25 2788526.30 | 5577052.59
27 | 27 | 130 | 0.00 6.25 12.5 0.00 0.00

5.4.2. Tinh todn gid tri phé phan img

Nhu d trinh bay dé tinh toan tng suat chuyén vi ciia dap khi xét dén tai trong dong

dat true hét phai tinh todn phan tich gia tri phd phan tmg.




Tai trong dong dat 13y theo tai liéu dong dat da nghién ctru cho cong trinh khu

vuc nam trong dong dat cap 8, gid tri /B max = 2.0, gid tri Ty liy bang 0.2g, gia tri chu

ky dac trung Ty

=0.2s.

Bing 5.4. Tinh todn gid tri phé phan iing véi 10 dang dao déng

Mode dao Tén s6 dao dong f R T
dong (1/5) Chu ky dao dong T | Gia tri pho phan ung

1 2.305 0.434 0.996
2 4.816 0.208 1.934
3 5.138 0.195 2.000
4 8.381 0.119 2.000

13.255 0.075 1.754
6 14.087 0.071 1.710
7 18.990 0.053 1.527
8 20.391 0.049 1.490
9 22.807 0.044 1.438
10 24.652 0.041 1.406

5.4.3. Két qua tinh todn

5.4.3.1. Két qua tinh todn dao dong ciia dip

HODAL SOLUTION

STEP=1
SUB =1
FREQ=2.205
L [ &6
REYE=0

o =.15zE- U
SMN =.111E- 02
S =.152E- 01

File: MHZD-NauwChien

AN

FEE &z 2011
ZZ:04:25

L111E-02
L ZE7E-02
L 423E-(Q2
. 579E-02
. 73EE-02
L 89ZE-02
.105E-01

_1znE-01

.1zgg-U1

.15zE-01

Hinh 5.20: Chuyén vi
dap buoc thir 1



HODAL SOLUT [ON

S =.123E-01

File: MHZD-NawmChien

AN

FEE 22 2011
22:05:39

.Z75E-02
_398E-02
_EZDE- Q2
(E4ZE-02
_TE4E-02
. B2EE- 02
-101E-01
J113E-01
.1zEE-01

-122E-01

HODAL 3O0LUT 10N

M =.2z1E-01

File: MHED-NamChien

AN

FEE 22 2011
22:06: 26

. 400E-03
. 281E-(2
. 5ZZE-02
_764E-02
- 100E-01
. 1z5E-01
L145E-01
- L73E-01
.197E-01

.Z21E-01

NODAL SOLUT 10N

STEP=1

SUB =4
TREQ=5.281
usUH [&7E)
EIYS=0

o =.z71e-01
SMN = 901E- 07
BN =.271E-

File: MHZD-MamChien

AN

ILE 22 2011
Z2:06:46

. 901E-03
_381E-02
LE7ZE-02
(9EZE-02
. 125E-01
. 154E-01
(183E-(1
. 213E-01
. 24zE-01

- Z271E-M

HODAL SOLUT [ON

STEF=1
SUE =5
T [AVE)
RSYS=0
o = z42E-01
SMH =_z04E-07

S =.249E-01

File: MHZD-WNawmChien

AN

TEB 2z 2011
22:07:04

. 204E-03
28BE-02
. EEEE- g2
.BZ3E-Q2
.109E-01
.136E-01
L163E-01
.183E-01
. 218E-01

.243E-01

Hinh 5.21: Chuyén vi dap
bwoc thir 2

Hinh 5.22: Chuyén vi ddp
bueoc thir 3

Hinh 5.23: Chuyén vi ddp
bueoc thir 4

Hinh 5.24: Chuyén vi ddp
buoc thir 5



NHODAL BOLUT 10W

STEP=1

SUE =6
FREQ=14.0587
T [&5)

File: MHZID-NawChien

AN

TEE 22 2011
22:07: 20

_830E-03
_2EZE-02
- 441E-02
_6z1E-02
. 800E- 02
.275E- 02
_LlleE-01
_134E-01
_15zE-01

. L70E- g1

HODAL BOLUT I0W

455E- 07

File: MHZD-NawChien

AN

FEE 22 201l
z2:07:29

. 4EEE-03
. 269E-02
. 493E-02
-T17E-02
.941E-02
L116E-01
.139E-01
L161E-01
. 184E-01

.208E-01

HODAL S0LUTI0W

L291
()

1aze-01
=.129E- 07
SMX =.142E- 01

File: MHZD-NawChien

AN

FEB 22 2011
z2:29:53

_123E-03
-183E02
-zzeE-02
-42zE-02
.628E-02
-725E-02
_951E-02
_111E-01
-126E-01

_142E-01

HODAL FO0LUT 108

(aUG)

File: MHZD-NawChien

AN

FEE 22 2011
22:40: 57

. 168E-03
. zzgE-02
L 4E0E- 02
. EBZE-Q2
. 503E-02
S11ZE-01
.135E-01
L1E7E-01
. 173E-01

.201E-01

Hinh 5.25: Chuyén vi ddp
buoc thue 6

Hinh 5.26: Chuyén vi ddp
buoc thir 7

Hinh 5.27: Chuyén vi ddp
buoc thir 8

Hinh 5.28: Chuyén vi dép
buwoce thir 9



1
HODAL SOLUT [0W

STER=1
3B =10
FREQ=24.£52
s (&)
RE¥E=0

o =_112E-01
e =.154E-07
s =_112E- 01

File: MHZD-NamChien

AN

FEE 2z z0ll
zz:4l:1a8

-164E- 03
_139E-02
-ZEZE-02
.386E-02
-503E-02
_63ZE-02
.7EEE-02
.878E-02
-100E- 01

S11ZE- 01

Hinh 5.29: Chuyén vi ddp
buoc thwr 10

5.4.3.2. Két qua tinh todn vmg sudt dép theo timg bude dao dong:

1
HODAL S0LUTION

STEP=1

SUE =1
FREQ=2?.046
=% [ &UE)
ESYE=0

DX = 152E-0%
SMH =-790996
SMm =758537

File: MHZD-NamChien

AN

MAR 2 201l
22:17:19

=79033
-—E1288Z6
—44dA656
—Z274485
-10Z315
BA2EE
F420Z26
4141965
586367

7E2E2T

1
HODAL SOLUT 108

STEP=L
SUE =z
FREQ=45.161
[RUE)

SHX =.L1SZE+07

File: MHZD-NawmChien

AN

MAR 2 201l
2z:1%:27

-950627
-&T7EEEL
—-400436
-1z543L
142634
4Z4E33
5993755
274820
_1Z5E+07

.lEZE+07

Hinh 5.30: Ung sudt S,
buéc thir 1

Hinh 5.31: Ung sudt S,
buoc thir 2



L
NODAL SOLUT 10N

zz1E-D3
L 147E+07
s5122

File: MHZD-NamChien

AN

AR 2 201l
22 15: 48

- _143E+07
—.l1ls5E+07
—-238310
-634049
-389187
-104325
1e0E837
425398
E30Z2&0

SEELZZ

1
HODAL S0LUT 10K

File: MHZD-NanmChien

AN

MR 2 201l
2l:af: 4z

—-.ZZ1E+07

.177E+07

.1Z2E+07

—-223736

—-451001

—-lZZ0&

4ZEEIL

265387

.1Z0E+07

_174E+07

HODAL S0LUT 10N

File: MHZD-NawChien

AN

MAR 2 201l
Z1:46:01

—.46EZE+07
—.244E+07
-.ZZ7E+07
-.ll0E+07

74735
_1EZERE+07
-Z4EZE+07
. 2ESE+07
-477E+07

. 534E+07

1
HODAL S0LUT I0H

245E-0%
L4BZE+07
$94E+07

File: MHZD-NawChien

AN

AR 2 201l
zl:aE:01

—-.46ZE+07
—.344E+07
—-.ZEZT7E+07
-.110E+07
74735

. 1EZEE+07
_Z4ZE+07

. ZEIE+07
-47TE+07

. 534E+07

Hinh 5.32: Ung sudt S,
budc thir 3

Hinh 5.33: Ung sudt S,
budc thir 4

Hinh 5.34: Ung sudt Sy
buoc thir 5

Hinh 5.34: Ung sudt S,
buoc thir 5



1
HODAL FOLUT I0N

STEP=1

zzEE-02
. 450E+07
417E+07T

File: MHZD-NauwChien

N

AN

MAR 2 201l
Zl:4E: 22

—.450E+07
—.2E4E+07
—-.ZE2E+07
-.161lE+07

—&428781

314378
. 1EZ2E+07
.ZEZ4E+07
. ZEZ0E+07

-417E+07

FODAL BOLUT 10N

FREQ=140.14
' (&05)

File: MHZD-NamChien

AN

MAR Z 201l
ZL:96: 4L

—.Z30E+07
—.1EZE+07
—-lE0324
S1ZLE+07
_ZEBE+07
. ZAEE+07
. E2EZE+07
_&70E+07
- EB07E+07

- 944E+07

1
HODAL S0LUT I0H

SUE =3
FREQ=171.697

Erd [ B
BIVE=0

o =, 137E-0%
SME =-_97zE+07
SMX =.1l0SE+03

File: MHZD-NaumChien

N
h

AN

MAR 2 201l
z1:46:57

LST7ZE+07

. TE2E+07T

_EZ3E+07

-.Z93E+07

—-7443264

.1EQE+07

_3T7RE+07T

_E99E+07

.BZ4E+07

.l0EE+02

1
HODAL SOLUT 10N

SUE =9
TREQ=199 704
5% (&6

File: MHZD-NawChien

AN

MRz z0ll
z1:47: 13

-_188E+03
-_1E53E+03
-.130E+08
-.10lE+02
—-.7Z2E+07
- _434E+07
—-_145E+07

-144E+07

-433E4+07

. TZZE+07

Hinh 5.35: Ung sudt S,
budc thir 6

Hinh 5.36: Ung sudt S,
budc thir 7

Hinh 5.37: Ung sudt Sy
buoc thir 8

Hinh 5.38: Ung sudt S,
budc thir 9



1
HODAL SOLUT 10K

File: MHZD-NamChien

AN

MAR 2 ZO1L
z1:47:28

-_112ZE+08

.880E+07

—-.64ZE+07

—-_403E+07

-.18EE+07

TI0&5085

.211E+07

. EEOE+07

_7BE8E+07

.103E+08

1
HODAL SOLUT 10K

STEP=1

SUB =1
FREQN=Z2.046

sz [RUE)
ESYE=0

SM =.1TTE+07

File: MHZID-NamChien

AN

AR 2 Z0ll
2z:e0:zz

—73783E
—-4E5304Z
—-le0zEE
BE538
277327
EEEL17
A24307
-1Z1E+07
_143E+407

.177E+407

1
HODAL S0LUT IR

TREQ=45 . 161
(]

File: MHZD-MNamChien

AN

MAR 2 z0ll
zziz0: 40

—.1l4E+07
—-E£E2336
24206
6073248
_113E+407
-177E+407
_Z3AE+07
.Z24E+407
_35ZE+407

-41l1E+07

1
WODAL SOLUTI0N

2z1E-03
_2L0E+07
SIX =_E29E+07

File: MHZD-NamChien

Saald

AN

MAR 2 2011
zz:zl:l2

—.310E+07

.Z0EE+07

.lO1E+07

20385

. 1LO7E+07

LE1ZE+07

. Z16E+07

.4Z0E+07

. EZEE+07

.EZ3E+07

Hinh 5.39: Ung sudt S,
budc thir 10

Hinh 5.40: Ung sudt S,

buoc thir 1

Hinh 5.41: Ung sudt S,
buoc thir 2

Hinh 5.42: Ung sudt S,
buoc thir 3



1
HODAL

SOLUT I0W

[EUE)

213E-03
L&TSE+07
107E+03

File: MHzD-NawChien

V-

AN

MAR 2 2011
22:01:01

—.475E+407

. Z04E+07

.132E+07

28328e0

.Z10E+07

. Z21E+07

.EEZE+07

. 7Z2E+07

.895E+07

. 107E+08

1
HODAL

SOLUT I0W

File: MHZD-NamChien

AN

MAR 2 2011
z2:01:10

- .9Z5E+07
- _655E+07
- _3B85E+07
—-_115E+07
_156E+07
-4ZEE+07
.E2T7E+07
-FET7E+07
. lZ4E+02

.lE1E+02

1
HOD AL

STE;
SUE
FREQ=.
sz

ESYS=
o =
g
3

SOLUT 100

120.035
[RUE)

)

ZZEE-0%

EOZE+07

L La4E+03

File: MHZD-NawmChien

4l o

AN

MAR 2 201l
zz:olize

- .603E+07

. 276E+07

.1lEQE+07

TEFETR

. 303E+07

. EZ0E+07

_?56E+07

. 9232E+07

.1Z1E+0%

. 144E+08

1
HODAL

EOLUT 10K

File: MHZD-NamChien

AN

MER = z0ll
2z:01: 3%

—_7Z0E+07
—-.4E3E+407
—-.132E+407
533313
.3Z4E+407
_5B6E+07
-847E+407
-111E+08
_137E+08

-1632E+08

Hinh 5.43: Ung sudt S,
bucoc thir 4

Hinh 5.44: Ung sudt S,
buoc thir 5

Hinh 5.45: Ung sudt S,
buoc thir 6

Hinh 5.46: Ung sudt S,
buoc thir 7



1
WODAL FOLUT 10N

sUB =3
TREQ=171.697
(RUE)

P
SIDI =_145E+05

File: MHZD-NawChien

AN

MAR  z 201l
2z:01: 48

- .B45E+07

. E22E+07

. 3I2E+07

-763073

. L73E+07

.426E+07

. E3ZE+07

. 942E+07

.1Z0E+08

- 146E+08

1
HODAL SOLUT I0W

SUE
FREQ=199.704

sz [BUG)
ESYS=0

DM =_23SE-02
SHH 159E+08

SMX =_200E+03

File: MHZD-NamChien

AN

MAR 2z 201l
22:01: 55

-.159E+08

-.119E+08

. 789E+07

- .390E+07

20891

. 402E+07

. B07E+07

.lZ1E+028

.lelE+02

. Z00E+028

1
HODAL SOLUT [0K

File: MHZD-NawChien

AN

MAR  Z 201l
zz:02:08

—.ZEDE+02
—-.Z03E+02
-.16BE+08
- 127E+08
—-.86EZE+07
—-.4EZE+07
-42632E3
. 365E+07
_7T7T4E+07

.112E+02

1
HODAL SOLUT 10K

L15ZE+07

AN
N

File: MHED-NawChien

AN

MER £ 2011
z2:18: 27

—-3E0&27
—67556L
-400496
-125431
143634
424539
599765
974830
.1ZEE+07

.1EZE+07

Hinh 5.47: Ung sudt S,
buoc thir 8

Hinh 5.48: Ung sudt S,
buoc thir 9

Hinh 5.49: Ung sudt S,
buoc thir 10

Hinh 5.50: Ung sudt S,
buoc thir 1



1
HODAL SOLUT 108

SMO =692092

File: MHZD-NawChien

AN

ARz 2011
zz:z4:04

—EZ116Z
-178467
-ZET?Z
TEAER
179518
Z28E314
385009
427704
£a0z33

593094

1
HODAL SOLUT 10N

SMO =692092

File: MHZD-NamChien

AN

ARz 2011
zz:z4:04

-231162
-178467
-ZET?Z
TEIEZ
173618
282314
385009
427704
£20332

£33054

1
HODAL SOLUT ION

STEP=1

File: MHZD-NamChien

AN

MAR z z0ll
22:24: 18

—-92E40Z2
-71l38E88
—-48E31E
—-Z70771
—-432F7
172217
233860
&LlE404d
836948

. 106E+07

1
WODAL SOLUT 10N

FREQ=55_252
52 [0
DM =.213E-03

gl e

File: MHED-NawChien

AN

MER Zz z0ll
E2:02:46

-934065
-630913
—3Z7T6Z
-Z4611
E78541
581632
884843
_113E+407
- 143E+407

.173E+407

Hinh 5.51: Ung sudt S,
buorc thir 2

Hinh 5.51: Ung sudt S,
buoc thir 2

Hinh 5.52: Ung sudt S,
buoc thur 3

Hinh 5.53: Ung sudt S,
buoc thir 4



1
HODAL SOLUT 10N

STEP=1

File: MHZD-NawChien

AN

MAR 2 2011
22:0%: 57

—_174E+07
—-.1l21E+07
—ETZETE
—-13E4E2
3896632
935783
-147E+07
.ZO0lE+07
.ZE4E+07

. 202E+07

1
WODAL SOLUT ION

File: MHZD-NawChien

AN

MAR  z Z01L
22:04:08

—-_1Z0E+07
761125
-218707

1z37Ez0
E&6148
-1lO01E+07
- L4EE+07
. 133E+07
_Z34E+07

- E72E+07
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5.4.4. Tong hop két qud tinh todn

5.4.4.1. Két qua tinh todn chuyén vi

Bing 5.5. Két qud tinh todn chuyén vi

Bai toan Chuyén vi 16n nhat cta dap (m) Vi tri
Khong xét toi dong dat 0.0192 Dinh dap
Co xét téi dong dat 0.0271 (budc thi 4) | Pinh dap

5.4.4.2. Két qua tinh toan ing sudt

Bing 5.6. Két qua tinh todn vmg sudt

Ung suét dap tai vi tri (MPa)

Rt Chan dap thuong luu Chan dap ha luu
Sy S; S; S; Sy S; S; S;
Khéng xét téi dong dat | 1.29 | 0.77 | 0.56 | 0.50 | -3.48 | -3.14 | -2.08 | -6.09
Cé xét t6i dong dat 151177065250 | 311 | 3.03 | 1.01 | 1.14
Budéce dao dong thir 08 | 01 | 01 | 09 10 06 06 05

6. Két luén :

Qua nghién ctru tac gia dua ra mdt s6 nhan xét va két luén sau:

1. Anh hudng ciia dong dat dbi voi cong trinh thity dién rat nguy hiém, khi dap bi

pha hoai mirc do thiét hai vé ngudi va cua la rat I6n. Vi vay viéc nghién ctru anh

hudng ciia dong dat dbi voi cong trinh thily dién dam bao an toan trong sudt qua trinh

van hanh la can thiét.

2. Tac gia da lya chon phuong phép tinh toan tai trong dong dat theo dudng cong

ph6 phan ung thiét ké 1a phuong phap duoc 4p dung rong rii hién nay va cho

két qua kha chinh xac.

3. Khi tinh toan (mg suat bién dang ctia dap c6 xét dén tai trong dong dat, chuyén

vi, ing suat cua dap tang 1én kha 16n, can phan tich chuyén vi img suat cua dap

qua cac giai doan dé c6 giai phap két cau va xir Iy phii hgp nham dam bao an

toan dap




4. Trong tinh toan Gng suat dap bé tong cd xét dén tai trong dong dat, tac gia chi
tinh toan cho mét doan dap ma chua co diéu kién thyc hién cho toan bo mé hinh
dap do viéc tinh toan phén tich dong dat doi hoi bd nhd mdy tinh va céu hinh
cuc manh mdéi da kha nang va thoi gian tinh toan, voi hé théng may tinh hién
nay duogc trang bi trong cong tac thiét ké & Viét Nam thuc té 1a chua dap ung
dugc dé tinh voi mo hinh toan bo dap khi xét téi dong dat.
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