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TOM TAT

Xay dung cac cong trinh ngam sé pha v trang thai can bang va lam thay déi trang thai (ng suét —
bién dang ban dau trong khéi dét dé xung quanh dudng ham va cé thé gay ra cac su c6 phé hay.
Hiéu biét thdu ddo vé qua trinh bién ddi trang thai Ung sudt — dich chuyén xung quanh dudng
ham, cac su cd pha hly c6 thé xudt hién la rat can thiét d€ phuc vu cong tac thiét ké va thi cong
trong diéu kién thuc té tai hién truong va dac biét khi khoi dat da chiu dong dat.

Bai viét gidi thiéu mat s6 két qua mo phong s6 vé qua trinh lan truyén séng dia chan, vé bién doi vé
trang thai Ung sudt, dich chuyén trong khéi da co diit gay nhé véi goc cdm 45°, xung quanh dudng
ham tiét dién tron, st dung phuong phap phén t rai rac (Universal Distinct Element Code-UDEC).
Ba trudng hop dugc moé phong la: a) ham ndm trong phan da vach, dit gay nam cach tdm ham
10m trén truc thdng ding; b) dit gay chay qua tam ham va c) ham ndm trong phan da try, dit gay
c4ch tam ham 10m trén truc thdng dung. Céc két qua nhan dugc cho thady anh hudng rét rd nét
cla thé ndm va vj trf clia dut gay dén bién d6i dia co hoc trong khéi d4, gop phén téng cudng cho
céNng tac du bao, thiét ké dugc chinh xac hon.

Tirkhoa: ducng ham tiét dién tron, khéi da co dut gay, dong dat, trang thai ting suat-dich chuyén,

lan truyén song

DAT VAN DE

V6i nhiing su kién dong dit da gay pha hay cho cac
cong trinh ngdm cho thdy cin thiét phai trién khai
cong viéc thiét ké c6 chu y dong dat khi x4y dung
trong viing tling c6 hoat ddng dong dat. Trén co s& cac
két qua ctia cong trinh nghién ciiu tac dong ctia dong
dat dén cong trinh ngdm, vi du béang ly thuyét trong
cac cong trinh 173, quan tric va thi nghiém trong cic
nghién ctiu??, nhiéu giai phép thiét ké khac nhau da
dugc dé xudt va gisi thiéu trong cac nghién ctu® 14,
Tuy nhién, do xuét phat tii cic quan diém khéc nhau
khi nghién ctiu (cac diéu kién bién gia tinh, dong),
nén cac dé xudt thiét ké ciing da dang va c6 nhiing
khéc biét dang ké da dugc so sanh trong nhiéu tai
liéu chuyén mon. Ngoai ra, khéi dit da von di la moi
trudng phic tap vé thanh phan, cdu truc..., nén luén
can thiét xtc tién nghién ctdiu anh hudng cua cic yéu
t6 khac nhau, lién quan dén sy lan truyén cta song
dia chén ciing nhu cdc qud trinh bién d6i co hoc trong
khéi d4 khi chiu tdc dong dia chdn. Cling da c6 nhiéu
cong trinh nghién cttu xung quanh van dé nay va cho
cac két qua dinh tinh, dinh lugng thu vi, gitp cho
ngudi thiét ké cé thé phén tich 4p dung dé€ dam bao
két qua thiét ké ngay mot hop ly hon, tuy thudc vao

diéu kién cu thé, vi du nhu trong cac cong trinh 15717,

Mot trong nhiing yéu té ciu tao dia chit ¢ anh hudng
dang ké dén biéu hién dia chin ctia cong trinh ngdm
la sy c6 mat ctia cac dut gay (d6i phd huay), xudt hién &
cac mutc d6 khac nhau trong khéi da do céc hoat dong
dia kién tao délai. K& tiép vai cac két qua da khao sét
da dugc gidi thiéu trong cac cdng trinh 16,17, trong bai
nay trinh bay két qua nghién ctiu vé anh hudng cua vi
tri tuong doi gitia dut gay va duong hdm dén cac biéu
hién dia chén, bing mo phong s6 theo phuong phép
phan tu rdi rac (UDEC- Universail Distinct Element
Code).

PHUONG PHAP VA NOI DUNG
NGHIEN CUU

Bai todn dugc khdo sat cd cic dic diém sau: Mién
khao sat c6 chiéu dai 160m va chiéu cao 100m. Pudng
hém dugc dao chinh gitta mién khao sat, cu thé tim
ham c6 toa do (x =50, y = 50) va dudng kinh béng 8m.
Khéi da, ngoai tru dut gay, dugc coi la dan hoi, dong
nhét v6i mat do bang 2,5g/cm3, mo dun trugt bang
4,0GPa, m6 dun nén thé tich bing 6,6GPa. Séng dia
chén lan truyén theo hudéng ti phia dudi lén. Hinh 1
cho thdy so d6 bai toan ciing ludi sai phin va cac diéu
kién bién tuong ting.

biit gay dugc coi la nho (khong chu y bién do hay
chiéu rong ctia d6i pha hay hay déi dut gay), c6 goc

Trich dan bai bao nay: Phich N Q, Hué N N, Minh N Q, H3i D H, Vinh B T. Phan tich anh huéng ctia dit
gay dén phan bé ing suat - dich chuyén trong khéi da xung quanh dudng ham khi chiu déng dat.
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Hinh 1: So d6 t6ng quat clia bai toan va cac diéu kién bién tuong ting

cim 45° va cit qua mit cit ngang ctia dudng ham, c6
hé s6 do cling phap tuyén bing 20MPa/m, d¢ cling
tiép tuyén bang 1,5MPa/m vi gbc ma sat bing 30°.
Ba trudng hgp duge khao sit v6i diit gay nam & cac
toa do khédc nhau, cu thé: a) trudng hgp A cich tim
duong ham 20m (phia dudi duong ham); b) truong
hop B, chay qua tim ham; ) trudng hgp C cach tim
him 20m (phia trén duong ham).

KET QUA VA THAO LUAN

Trén cic Hinh ti 2 dén 5 la cac két qua dugc xudt
ra (plot) trong qué trinh thuc hién tinh mé phong.
Hinh 2 minh hoa quy luat phan bé cac ting suét chinh
16n nhét (bén phai) va cac ting sudt chinh nho nhit
(bén trai) trén toan mién khao sat, sau khoang 2 gidy
dong dit. Hinh 3 thé hién sy phan bé cta cic véc to
ung suit chinh 16n nhét va nho nhit tai méi diém &
vung gin bién dudng hdm. Phuong, chiéu tic dung
va cudng do ctia cac thanh phén tng suit dugc minh
hoa bdi hai doan théng truc giao v6i nhau. Muai tén
trén cac doan thdng chi hudng téc dung (kéo hay nén),
thé ndm clia céc doan thing (40 nghiéng ctia céc doan
thdng) cho biét phuong tdc dung va chiéu dai cdc doan
thdng tuong ting v4i cudng do clia céc thanh phan ting
suét. Khi cin khao sat dinh lugng c6 thé cho xut cac
gid tri & tép dii liéu s6. Mtic 46 ddm nhat trén Hinh 3
phan dnh mitc d¢ tip trung ting sut tai thoi diém nay.

Céc mii tén mau xanh dugc st dung trén hinh chi
dé chi rd vé sy bién dong vé hudng tac dung ctia cac
thanh phan tng suft chinh, tuong déi so v6i thé nim
clia cic duit gay.

Tt d6 c6 thé rat ra nhén dinh rang:

o Co su bién dong rét r6 rang khi khéi da c6 dut
gy va chiu tai trong déng (Hinh 2), néu so sanh
v6i quy ludt phan bd tng sudt & trudng hgp
khong c6 dut gay. Dé dang nhan biét dugc su
khéc nhau vé quy luat phén b6 ting suit tai cac
vung phia trén va duéi dut gay, ciing nhu gitia
cdc trudng hop dht gay ndm & cdc vi tri khac
nhau.

o Néu nhu & trang thai tinh, phin b6 cac ting
sudt chinh (16n nhét va nhé nhit) it nhiéu con
c6 hudng song song va vudng goc véi truc cuia
duong ham, thi khi c6 dong dat, cac thanh phan
ung sudt chinh c6 hudng tac dung it nhiéu gan
song song va vudng goc v6i hudng cam ctia dut
gdy (Hinh 3). Anh hudng 6 nét nh4t nhan thdy
khi dit gay chay qua tdm ham.

Trén Hinh 4 la cdc két qua xuit ra vé trang thai dich
chuyén toan phan trén toan mién khao sit, bsi quy
luat phan bd cta cic véc to chuyén vi khi c6 dong
dat va trén Hinh 5 minh hoa két qud mé phong dich
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Hinh 2: Phan bé ting sudt chinh I6n nhat (trdi) va nhé nhat (phai) khi chju déng dat sau ~2 gidy

chuyén & viing gén bién duong hdm: bén trdi cho
truong hop & trang théi tinh va bén phai cho truong
hop dong, tai thoi diém dong dit sau khoang 2 gidy.
Tu cdc két qua nhén dugc vé cac trang thai dich
chuyén trong khéi dé c6 diit gay, c6 thé rat ra cdc nhan
xét sau:

o V6i sy c6 mit cua duat giy, dich chuyén xay
ra trong khdi d4 bi chi phéi rét rd rét do hiéu
ung phan xa cta cac mat dit gy déi véi song
dia chin va phu thudc vao vi tri ctia dut gay
(Hinh 4).

o Néu nhu duéi tdc dung thudn tay cta luc trong
trudng (tac dong tinh) trudng chuyén vi 6 ving
gin bién dudng hidm c6 bién déi khong nhiéu
ldm so véi trudng hgp khong co diit gay (Hinh 5,
bén trai), thi & trang thai chiu dong dét trudong
chuyén vi cho thdy huéng dich chuyén bi chi
phoi rd rét bdi vi tri tuong do6i ctia dit gay. Cu
thé hudng va cudng do ctia cic véc to chuyén vi

x40 tron khd phiic tap. Trong trudng hgp cu thé
nay, khi gid tri cuc dai ctia véc to chuyén vi trén
vung gin bién hidm I6n nhét khi dit gay nam
phia dudi (trong da try, hay nén hdm) va nho
nhét khi dut gy ndm phia trén hdm (trong da
vach hay n6c hdm) do bi chi phéi béi trugt doc
theo dut gay. Con khi chiu dong dat, gia tri cuc
dai ctia véc to dich chuyén c6 gia tri 16n nhét va
xudt hién phia nén ham khi dit gay cat qua tim
dudng ham va c6 gia tri nhé nhat khi dat gay
ndm phia nén hdm. Piéu nay thé hién rit 6 nét
hiéu ting phan xa, do sy c6 mat ctia cac dut gay.

Khi c¢6 cac dut gay trén mat cit ngang & cac
vi tri khac nhau, bién dang ctia hdm hinh tron
khong hoan toan con 1a hinh bau duc (ovan)
can xung rd rét. Diéu nay dé nhan thiy qua cac
véc to chuyén vi xufit phat ti bién dudng ham
v6i huéng va cudng do phic tap, do anh hudng
cta hiéu tng phan xa clia mat dat gay. Bién
dang hinh bau duc (khi hdm c¢ tiét dién tron)
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Hinh 3: Phan bé cac thanh phan tng sudt chinh gan bién dudng ham trang thai tinh (phai) va khi chiu déng dat
sau ~2 gidy (trai)

hodc hinh binh hanh (khi hAm c¢ tiét dién hinh « Qud trinh bién d6i céc thanh phén ting suit va
vuong hodc chii nhat) ctia chu tuyén hodc két dich chuyén rit da dang, phu thuc vi tri xuét
cau ch6ng dli(‘fl‘lg ham chi hinh thanh khi sc’)ng hién cta dut gy ciing nhu dic diém lan truyé‘n
cat truyén vudng goc hodc gin vudng goc voi .
: A 23,513 song.
truc duong ham=>>>.
KfT LUAN Nhiing bién dong da dang va phtic tap nay sé dan dén

Trén co s céc két qua da téng hop c6 thé rit ra cac ¥ bién hinh, ph4 hoai da dang khdi d4 xung quanh
két luan chung sau: khoang tréng ngdm ciing nhu két cdu chong. Do vy,

« Sy c6 mit cia diit gy giy ra xdo dong vé phan dé c6 thé lya chon va thiét ké dugc két cdu chong hop

bd ting sudt, dich chuyén trong khéi da ngay &
trang thdi nguyén sinh, & trang thai tinh va dac  khd nang bién dong cé thé x&y ra cho tling trudng hop
biét & trang thai khoi da chiu tai trong dong; cu thé, chit khong thé chi thiét k€ theo cdc quy dinh,

« Sy c6 mit clia dut gdy gay hiéu ing phdnxasoéng  chi dan, huéng dan it nhiéu dugc xay dung tii cac bai
ung sudt, chi phdi sy bién d6i va phan bd cac
thanh phén ting suit va dich chuyén;

1y c4n thiét phai tién hanh mo6 phong s6 d€ du béo cac

toan véi cac diéu kién gia tinh.
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Hinh 5: Phan b8 céc véc ta chuyén vi gan bién ham & trang thai tinh (tri) va déng sau ~2 gidy (phai)

XUNG POT LO1iCH

Toi la tdc gia chinh cta ban thao céng bé két qua
nghién ctiu: “Phan tich dnh hudng cta dit gay dén
phén bd tng sudt - dich chuyén trong khdi d4 xung
quanh dudng ham khi chiu dong dat”. Toi xin cam két
nhu sau:

o Tit ca cic tac gia cd tén trong bai déu da doc ban
thao, da thoa thuan vé thd ty tac gia va dong y gtii bai
déng trén tap chi STDJET.

o Cong trinh nay khong c6 bat ky su xung dot vé lgi
ich nao gitia cac tac gia trong bai va véi cac tac gid
khac.

PONG GOP CUA CAC TAC GIA

e Nguyén Quang Phich: Tac gia chinh la ngudi soan
thao bai bdo, 1én ké hoach, thiét ké nghién cttu va thuc

hién céc phén tich tdng hop két qua, dinh hinh bai viét
v6i cac ndi dung cong bo

e Bui Trong Vinh: tham gia vao cac cong téc thu thap
dit liéu, t6ng hop cac két qua phén tich tinh todn mo
phong mo hinh.

¢ Dao Hong Hai: tham gia thuc hién cdc phan tich bai
toan mo phong mo hinh, téng hop cac két qua phan
tich.

o Nguyén Ngoc Hué: tham gia vao cic cong tac thu
thap di liéu, thuc hién cic cong tic mod phong thi
nghiém.

e Nguyén Quang Minh: tham gia vao cdc cong tac
thu thap di liéu, thyc hién cic cong tic mo6 phong
thi nghiém, tdng hop két qua.
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Analysis of the influences of fault on the distribution of stresses
and displacements in the rock mas around the tunnel under
seismic loading

Quang Phich Nguyen', Ngoc Hue Nguyen?, Quang Minh Nguyen3, Dao Hong Hai*?, Bui Trong Vinh*>"*

ABSTRACT

Construction of underground tunnels will disturb the initial state of geomechanical equilibrium and
change the in-situ primary stress - strain state in the rock mass around the tunnel and can cause
destructive incidents in different forms and levels. A thorough understanding of the changing
process of the stress - displacement state and the forms and levels of destructive incidents that may
appear in the rock mass around the tunnel is very necessary to to ensure accurate and safe design
and construction of tunnels in the real in-situ conditions at the tunnel location and especially when
the rock mass is subjected to earthquake.

This article introduces some numerical simulation results on the seismic wave propagation process,
on changes in stress and displacement states in the rock mass with small fault of an dip angle of
450 around a circular cross-section tunnel, using the discrete element method (Universal Distinct
Element Code-UDEC). Three cases are simulated: a) the tunnel is located in the hangingwall rock,
the faultis located 10m from the center of the tunnel on the vertical axis; b) the fault runs through
the center of the tunnel and ¢) the tunnel is located in the footingwall rock, the fault is located 10m
from the center of the tunnel on the vertical axis. The results obtained show a very clear influence
of the position and location of the fault on the geomechanical changes in the rock mass around the
tunnel subjected to earthquake. The simulation results can contribute to more accurate forecasting
and design. The research results can also provide some theoretical concepts on stability and control
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