KHAO SAT - THIET KE XAY DUNG

DANH GIA DO NGUY HIEM BONG DAT KHU VU'C XAY DUNG
NHA MAY NHIET BIEN VUNG ANG, HA TINH

PGS. TSKH. TRAN MANH LIEU

Dai hoc Quéc gia Ha Noi

PGS. TS. PHAN TRONG TRINH, KS. TRINH VIET BAC
Vién Khoa hoc va céng nghé Viét Nam

TS. TRAN BINH NGQC

Vién KHCN Xay dwng

Tom tét: Bai bdo danh gia dé nguy hiém dong dét khu vuc xdy dwng nha may nhiét dién Viing Ang
ter 2 ngubn sinh chéan la dit gdy VAL cach khu vwee nha may nhiét dién Viing Ang 10km va dut gay
Rao Nay céch nha may nhiét dién Viing Ang 35 km, dwa trén céc sé liéu vé déng dét lich str va dénh
gié dia chéan kién tao. Cac két qua tinh toan cho thady khu vwc nha may nhiét dién Ving Ang cé thé
phéi chju tac déng déng dét c6 cwong do cwce dai 5,6 do dut gy VAL véi gia téc rung déng cuwc dai
0,18g va phé gia téc rung déng cwe dai & chu ky 0,15 (tédn s6 6-7Hz). Déng dat gay ra do dut gdy Rao
N&y anh hwéng khéng dang ké t&i an toan cia nha may.

1. Mé& dau

Céac két qua nghién clru trinh bay trong bai bao “Danh gia kha ndng hoat ddng clia dut gay kién
tao tai khu vwec nha may nhiét dién Viing Ang, Ha Tinh”, Tap chi Khoa hoc Céng nghé Xay dwng, sb
4/2010 da khang dinh, trong khu vic xay dwng nha may nhiét dién Ving Ang 1 khéong cé dau hiéu
cia d&t gay dang hoat déng di qua, khéng c6 dit gay I&n va cb cét qua. Nén méng chi bi phan cét
b&i cac doi dap v kién tao nhé. Trong khu vwe Viing Ang mé rong tdn tai 2 dit gay cé kha nang
hoat dong va sinh chan: dit gdy VA 1 cach khu viec nha may nhiét dién Ving Ang 1 1a 10km; d&i dit
gdy Rao Nay cach nha may nhiét dién Ving Ang 1 1a 35 km. Trong danh gia déng dat, thwong st
dung 2 hwéng tiép can, huwdng thir nhat dwa thuan tuy trén tai liéu dong dat, cach tiép can thir hai la
dia chan kién tao (két hop tai liéu kién tao, dia mao, vién tham, dia chan, do vi dia chan). Theo cach
tiép can th(r nhét cé thé tham khao két qua danh gia d6 nguy hiém dong dat trong tiéu chuan xay
dwng Viét Nam, TCXDVN 375:2006. Tuy nhién day la sb liéu rat khai quat cho toan bé khu vuc Ky
Anh, duoc tinh to sb liéu ddng dat lich si. Trong bai bdo nay céac tac gia danh gia cu thé dé nguy
hiém déng dat bao gdm: dong dat cwc dai, gia tbc rung dong va phd gia téc cho khu vwc Viing Ang
dwa trén céc sb liéu vé dong dat lich st va danh gia dia chan kién tao.

2. Panh gia déng dat cwc dai
2.1. Phwong phdp tinh toan

O nhirng ving c6 mat do dong dat cao hodc nhirng ddi sinh chan cé téc dd bién dang lon, do
nguy hiém déng dat thwong dwoc danh gia béi méd hinh xac suét tir sé liéu clia cac dong dét lich sir
va ghi dwoc bang may. Phwong phap rén té ra kém hiéu qua khi thei gian ghi qua ngan va trén
nhiPng vang cé chu ky lap déng dat lau dai. Khi d6, can thiét danh gia d6 nguy hiém ddng dat bang
phwong phap dia chan kién tao két hop véi phan tich xac su& trong viéc dy bao dd nguy hiém dong
dat cho tirng vi tri hay tirng vang nhéat dinh.

Dong dat cwc dai (MCE) la gia tri dac trwng cha ngudn déng dat tirc 1a kha nang xuét hién mét
tran déng dat Ién nhat doc mét doan dirt gdy nao dé. Nhirng phwong phap tinh toan déng dat cuc dai
c6 thé chia thanh cac nhom sau:

- Nhém phuwong phéap tinh theo chiéu dai dit gdy bao gbm céac phwong phap cha: Slemmons,
Well — Coppersmith;
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- Nhém phwong phap tinh theo dién tich mat dt gy bao gém cac phwong phap cia Well -
Coppersmith, Wyss, Woodward-Clyde;
- Phwong phéap tinh theo moment dong dat ciia Hanks — Kanamori.

Dé danh gia dwoc dong dat cwc dai, can phai danh gia duoc kich thwéc clia dirt gdy sinh chén,
doéng hoc clia no.

DPuwt gay the nhat VA1, cach Ving Ang 10 km vé phia nam. Day la mét dit gy nhd biéu hién
hoat ddng khéng c6 chirng cl tric tiép (hao dao, phan tich tudi tuyét déi, quan trdc déng dat tw
nhién, quan trdc chuyén dich lau dai bang tréc dia va cac phwong phap khac), nhwng dwa vao
chrng cl gian tiép tr phan tich vién tham, dia mao, cé tinh dén tai liéu dia chat, c6 thé vach
dwoc mét dwdng chédn doan cé chiéu dai 4 km, phan anh kha nang tén tai mot dt gay tré. Dé
dam bdo an toan cua cong trinh cac tac gid van danh gia dong dat cwc dai ma né co thé gay ra,
mac du xac suat la nhé. V& do sau cla dit gdy, ching tdi dwa vao ngudn sé liéu ctia d6 sau chan
tiéu déng dat dé xay ra trong khu vwc 1an can, va tinh t&i tAng sinh chan chung cda v trai dat1a 6
km (chiéu day cha tAng chiu pha huy don trong vé trai dat). Géc cdm dirt gy dwa chd yéu dua
vao trwdng rng suét kién tao chung cta khu vuc, det gdy Ving Ang 1 phi hop véi det gay truot
bang — tach dan, c6 vach nghiéng vé phia déng, nén do cam dt gay gan thang dirng 80°.

DPut gdy Rao Nay dwoc danh gia la duet gay trwot bang c6 chiéu dai 8,3km, sau 8 km, dbc 80° vé
phia tdy nam, cach Viing Ang 35km.

2.2. Két qua tinh todn
Két qua tinh toan trinh bay trong bang 1 cho thdy dong dat cwc dai do dit gdy VA1 dwoc danh gia

cuwong dd 5,6, con dirt gdy Rao Nay cé thé gay ra dong dat I&n hon dat cwdng doé 6.0.

Bang 1. Cac tham sé déanh gié va gia trj déng dét cuc dai ctia céac dut gay

Két qua tinh toan

Céc théng sb va phwong phap tinh but gdy | bt gy Rao
VA1l Nay
Theo Slemmons, 1982 cho chiéu dai dit gay 5.615 5.985
Theo Well-Coppersmith cho chiéu dai dit gay 5.834 6.189
Theo Well-Coppersmith cho mat dut gay 5.395 5.845
Theo Wyss, 1979 cho mat diet gay 5.537 5.979
Cudng dé Theo Woodward-Clyde,1983 cho mat dit gay 5.395 5.869
Theo moment déng dat, Hanks- Kanamori 4.897 5.625

Trung binh theo trong sé (moment déng dat —

\ 5.345 5.858
3; mat dwt gy — 2 ; chiéu dai dit gay — 1)
Cuc dai 5.646 6.028
Chuyén dich Cuwc dalx(m) theo WeII-Coppersm|th,.1994 0.034 0.098
Trung binh (m) theo Well-Coppersmith,1994 0.034 0.087

3. Panh gia gia téc rung dong
3.1. Phwong phap danh gia

Gia tdc rung déng dwoc danh gia theo phwong phap trong sé. Do khu vwc can danh gia rat
gan chén tiéu dong dat nén cac céng thirc danh gia gia téc rung déng xay dwng tir sé liéu cac
tran déng dat gan ngudn dwoc wu tién mang trong sé cao. Cac cdng thirc dwoc xay dwng gan
day dwa trén sé liéu phong phu nhwng c6 sir dung ca nhirng tran déng dat trong vong 100 km tré&
lai nhw cha Ambrasey (1995), Idriss (1982), Woodward - Clyde (1983) dwoc tinh hé sé 1. Céng
thirc dwoc Xiang va Gao xay dwng & Van Nam, Trung Qubc do ¢é cung hoan cénh dia dong luc
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va ciu trac dia chat nén ciing dwoc s dung v&i hé sb 1. Cac cong thirc xay dwng trén tap sé liéu
clia cac tran dong dét tir 50 km tré lai do Campbell xac lap dwoc wu tién cao nhat. Cong thirc xay
dwng ndm 1997 ctia Campbell nhan hé sé 3 do da tap hop dwoc nhiéu sb liéu cac tran dong dat
gan ngudn. Cac codng thirc do Cornell, McGuire, Estena & Rosenblueth xay dwng vao nhirng nam
tredc day (1979, 1980, 1974) do sb liéu chi yéu dya trén cac tran déng déat xa tir hon 100 km lai
hau nhw khéng cé tran dong dat gan hon 50 km nén viéc ngoai suy cho nhirng tran déng déat gan
sai sb rat l1én, chi dwoc tinh toan dé tham khao.

Cong thrc Xiang va Gao (1994):

PGA = 0.2529 e*****™ (R+10) +*°° 1)
Trong dé:

R - khoang cach tl vij tri tinh toan t&i chan tiéu;

M - cuwdng do;

PGA - gia tbc rung dong tinh theo g v&i g = 980 cm/s®.

Coéng thic Cambbell (1997): In(PGA) = -3.512 + 0.904M - 1.328In  (sqrt(Rs”
+(0.149exp(0.647M))) +(1.125-0.112In(Rs)-0.0957M)F + (0.440 — 0.171In(Rs))Ssr  + 0.405 —
0.222In(Rg))Shr + € (2)

Trong dé:

PGA tinh theo g;

€ - sai s6 ngau nhién;

M - cwdng do;

Rs - khodng cach ngén nhét t vj tri tinh toan t&i mat dit gdy & dd sau cha chiéu day sinh chén;

F - hé sb dang dut gay , F = 0 dbi véi dit gay trwot bang va F = 1 dbi véi dit gay nghich, F = 0.5
voi det gdy thuan;

Sir VA S - cac hé sb phu thudc tinh co ly cia dat da. Sy, = S = 0 v&i bdi tich va dat. S, = 0 va
Sg =1 v&i da mém va Sy, = 1va Sg, =0 véi da clrng.
3.2. Két qua tinh toan

Két qua tinh toan trinh bay trén cac bang 2 va 3 cho thay gia téc rung dong cwc dai va gia téc

rung déng v&i chu ky Iap trén 10000 nam tai Viing Ang gay ra béi cac dit gay VA1 la 0,18g va do dut
gdy Rao Nay la 0,07g.

Bang 2. Cac gia trj gia téc rung déng tai Ving Ang géy ra béi céac dit gy VA1

PGA cuc dai PGA -10000 PGA -950 PGA-475 PGA -145
(9) (9) (9) (9) (9)
0.18 0.18 0.15 0.12 0.097

Bang 3. Cac gia trj gia téc rung dong tai Ving Ang gay ra béi dit gdy Rao Nay

PGA cuwc dai PGA -10000 PGA -950 PGA-475 PGA -145
(9) (9) (9) (9) (9)
0.07 0.07 0.0580 0.0463 0.0389

Lwu y: Viéc xac dinh gia téc rung ddng cho mirc dé chi tiét hon nhiéu so véi cuwong dd dong déat.
So sanh gitra gia téc rung dong va MS thi cip 7 sé (rng v&i khoang gia tbc rung déng tv 0.18g - 0.34
g. Vi vay gia tbc rung déng cuwc dai 0.18 g c6 thé xem (ng v&i phan thadp nhat dong dat cap 7 theo
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thang MS va EMS, MSK81 va trong khoang cap 7 so v&i thang MSK64 (so sanh nay chi l1a tham
khao).
4. Banh gia phd gia téc
4.1. Phwong phap tinh toéan

Tinh toan phé gia téc dwa trén phwong phap cia Campbell cho cac tran ddng dat gan. Phwong
phap cta Campbell la cdng thirc thwc nghiém dwa trén cac sé liéu phé gia téc do tlr cac rung dong
cach xa chan tiéu tlr 50 km tr& lai.

Tham sbé tinh toan dau vao gém: ddng dat cwc dai, khodng cach t&i chan tiéu ddong dat, dd sau
chén tiéu, do sau tang hoat ddng dia chan, trang thai (rng suét, tinh chat phan &ng cha nén.

S& dung két qua do microtremor va quan sat I16i khoan, dé ddm bao an toan cao nhat cho céng

trinh, chang téi chon nén la d& mém (da phong hoa manh). Do vay, trong céac cong thirc tinh toan cla
Campbell cac hé sé dwoc s dung nhw sau: Sy, = 0 va Sg = 1.
4.2. Két qua tinh todn

Két qua tinh toan trinh bay trong bang 4 cho thay phd gia téc gay ra cho nén dat khu viec nha may
nhiét dién Ving Ang do dut gdy Rao Nay rat nhé, khéng dang ké, con phd gia tbc cwe dai gay ra do
dert gdy VAL & chu ky 0,15 (tAn sb 6 — 7 Hz), gia tdc cwe dai 0,28g trng vdi 275cm/s.

Bang 4. Két qué tinh phé gia téc gay ra béi dut gay VAL va dut gdy Rao Nay

Phé gia téc cuwc dai Phé gia téc chu ky 475 Phé gia téc chu ky 145
Chu ky —_ — e nam
(s) Do dit gy Rao Nay Do dut gay VAL Do dut gay VAL Do dirt gay VAL
PGA PGA PGA PGA PGA PGA PGA PGA
@) (cm/s?) @) (cm/s?) () (cm/s?) () (cm/s?)
0.050 0.0120 12.0 0.1825 179.0 0.1152 113.0 0.0958 94.0
0.075 0.0158 16.0 0.2469 242.0 0.1558 153.0 0.1295 127.0
0.100 0.0177 17.0 0.2786 273.0 0.1759 173.0 0.1463 144.0
0.150 0.0178 17.0 0.2804 275.0 0.1774 174.0 0.1476 145.0
0.200 0.0171 17.0 0.2641 259.0 0.1674 164.0 0.1394 137.0
0.300 0.0143 14.0 0.2136 209.0 0.1355 133.0 0.1129 111.0
0.500 0.0066 6.0 0.1189 117.0 0.0576 57.0 0.0425 42.0
0.750 0.0037 4.0 0.0770 76.0 0.0312 31.0 0.0212 21.0
1.000 0.0026 3.0 0.0583 57.0 0.0207 20.0 0.0133 13.0
1.500 0.0014 1.0 0.0348 34.0 0.0107 10.0 0.0064 6.0
2.000 0.0008 1.0 0.0230 23.0 0.0065 6.0 0.0037 4.0
3.000 0.0005 0.0 0.0132 13.0 0.0035 3.0 0.0020 2.0
4.000 0.0003 0.0 0.0083 8.0 0.0025 2.0 0.0015 1.0

5. Két luan

Khu viwc may nhiét dién Viing Ang c6 thé phai chiu tac déng ddng dat cé cwéong dd cuwc dai 5,6 do
dut gay VA1 cach xa 10 km vé phia nam gay ra v&i gia tdc rung dong (PGA) cuc dai 0,18g, va phd
gia tbc rung ddng cwc dai & chu ky 0,15 (tAn sb 6-7Hz). Cac gia téc rung déng rng véi chu ky lap 950
nadm, 475 ndm va 145 nam twong ng la 0,15g; 0,12g va 0,097g. Déng dat gay ra do dit gdy Rao
Nay c6 anh huwdng khong dang ké téi an toan cia nha may.

Trong tiéu chuan xay dwng Viét Nam, TCXDVN 375:2006, tai viang Ky Anh, Ha Tinh gia tri PGA
kién nghi st dung la 0.1013g twong tng vé&i chu ky 18p 475 nam. Day la sé liéu rat khai quat cho toan
bé khu viee Ky Anh, dwoc tinh tir sé liéu dong dét lich sor.
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PGA cuwc dia tai Viing Ang 1a 0.18g v&i chu ky I&p trén 10000 nam, gia tri nay dwoc s dung thiét
ké cac coéng trinh dac biét nhw nha may dién nguyén tlr. PGA vé&i chu ky |dp 950 nam la 0,159
thwong duwoc st dung cho thiét ké cac dap thuy dién Ién. PGA véi chu ky 1ap 475 nam |a 0.12g, PGA
v&i chu ky l&p 145 nam 1a 0.097g sé dwoc dung dé thiét ké cac cong trinh c6 muc dich va tubi tho
khac nhau. Viéc lwa chon cac gia tri trén tuy thudc cac nha thiét ké. Cac két qua tinh toan trong céc
ban trén dwa ra tlr nhiéu md hinh khac nhau, khéng chi cé gia tri PGA twong &ng v&i chu ky lap khac
nhau ma con céc gia trj cwdng do, PGA trung binh dé& cac nha thiét ké& Iwa chon thién vé an toan.
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