DOI: 10.31276/VIST.66(3).13-19 Khoa hoc Tu nhién | Khoa hoc trai dat va méi truong ms

Du béo bién doi dia co hoc trong khoi da co durt gay
xung quanh cong trinh ngam chiu dong dat

Nguyén Quang Phich", Nguyén Ngoc Hué?, Nguyén Quang Minh?, Nguyén Vin Manh?’, Tran Tuin Minh?

"Truong Pai hoc Vin Lang, 69/68 Pdang Thuy Tram, phwong 13, quin Binh Thanh, TP Ho Chi Minh, Viét Nam
’Truong Pai hoc Thu Dau M¢t, 6 Tran Van On, phuong Phii Hoa, TP Thu Dau M¢t, tinh Binh Duong, Viét Nam
$Truong Pai hoc Mo - Dia chat, 18 pho Vién, phuong Purc Thang, qudn Bac Tir Liém, Ha Noi, Viét Nam

Ngay nhédn bai 3/6/2022; ngay chuyén phan bién 7/6/2022; ngay nhan phan bién 27/6/2022; ngay chip nhan dang 30/6/2022

Tom tit:

Dirt giy 1 cu tric dia chit thwong din dén céc tai bién dia chét trong xiy dung cong trinh ngim ngay trong diéu
kién binh thuwong va dac biét khi xuit hién dong dit nén cin phai nghién ciru cin trong. Bai bdo gidi thiéu mot s0
két qua md phéng s vé qua trinh lan truyén séng dia chén, bién di trang thai ing suit - dich chuyén trong khoi
da c6 dirt gy nhé véi géc caim 45°, xung quanh ham tiét dién tron, sir dung phwong phap phin tir roi rac (Universal
distinct element code - UDEC). 3 trudng hop dwee md phéng gom: a) Him nam trong phin da vach, dirt gdy nim
cach tAm ham 10 m trén truc thing dirng; b) Pt giy chay qua tim him va ¢) Him nim trong phén da tru, dirt giy
cach tdm ham 10 m trén truc thang dirng. Cac két qua nhin dwoc cho thiy anh hudng rat ro nét cia thé nam va vi
tri cia dut gay dén bién doi dia co hoc trong Kkhdi da, gop phan thiét ké hop ly dudng hiam chiu dong dit.

Tir khéa: dong dat, dwong him tiét dién tron, khéi da cé dirt giy, lan truyén séng, trang thai ing suit - dich chuyén.

Chi s6 phén loai: 1.5

1. Dt van de do6i co hoc trong khdi d4 khi chiu tac dong dia chan. Cho
Nhiéu su kién dong dat da xay ra trén thé giéi va pha hity dén nay ciing dd c6 nhiéu cong trinh nghién ciru van dé nay

nghiém trong cac cong trinh ngam, do vy chu ¥ tic dong ~ Vva cho cac két qua dinh tinh, dinh lugng thd vi, gitp nguoi

cua dong dét khi thiét ké, xay dung cong trinh ngdm trong  thiét ké c6 thé phan tich, ap dung dé dam bao két qua thiét

viing timg c6 hoat dong dong dét 14 can thiét. Pa c6 nhiéu k& hop 1y hon, tuy thude vao didu kién cu thé [15-17].
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Abstract:

Faults are a type of geological structure that often leads
to geological disasters in underground structures under
normal conditions and especially when earthquakes occur,
thereby requiring careful study. 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 a small fault of a dip angle of 45°,
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
hanging wall rock, the fault is located 10m from the centre
of the tunnel on the vertical axis; b) The fault runs through
the centre of the tunnel and c¢) The tunnel is located in the
footing wall rock, the fault is located 10m from the centre 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, contributing to the reasonable design of tunnels
subjected to earthquakes.

Keywords: circular tunnel, earthquake, faulted rock mass,
stress-displacement state, wave propagation.
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Mot trong nhimg yéu t6 ciu tao dia chat c6 anh hudng
dang ké dén biéu hién dia chén cua cong trinh ngam 1a sy
c6 mit cua cac diat gdy (d6i pha hiy), xuat hién & cac muc
do khac nhau trong khéi da do cac hoat dong dia kién tao dé
lai. Ké tiép cac két qua da khao sat, dugc gidi thidu trude do
[16, 17], bai bao nay gidi thiéu mot s6 két qua nghién ctru
anh huong cua vi tri tuong di gitta dut gdy nho va dudng
ham dén cac biéu hién dia chin, bing mé phong sé theo
phuong phap phan tir rdi rac (UDEC - Universal distinct
element code).

2. Déi tuong va phuong phap nghién ciiu

Mién khao sat ¢6 chiéu dai 160 m va chiéu cao 100 m;
duong hiam dugc dao nim chinh giita mién khao sat, tim
ham c6 toa do (x=50, y=50), dudng kinh bing 8 m. Khdi da,
ngoai trir dut gay, dwoc gia thiét 1a dan hdi, dong nhat véi
mat do bé’mg 2,5 g/em?, m6 dun trugt béng 4,0 GPa, md dun
nén thé tich bang 6,6 GPa. Séng dia chan lan truyén theo
huong tir phia dudi 1€n. Hinh 1 1a so d bai toan cung luoi
sai phan, thé ndm cua cac dut giy cho 3 truong hop duoc
khao sat va cac diéu kién bién tuong tng.

Put giy duoc coi 1a nhé (khong chu y bién do hay chiéu
rong ctia d6i pha huy hay doi dut giy), c6 goc cim 45° va
cit qua mat cét ngang cua duong ham, c6 hé sb do cung
phép tuyén bang 20 MPa/m, do ctng tiép tuyén bang 1,5
MPa/m va goc ma sat bang 30°. 3 trudng hop duogc khao sat
voi diut gay nam & céac toa do khac nhau, cu thé: a) but gay
nam phia dudi duong ham, cach tim duong ham 10 m; b)
Put giy chay qua tim ham; ¢) Dt giy nim phia trén duong
ham, cach tdm ham 10 m.

< Lo A
3. Ket qua va ban luan

Mot sb két qua mé phong dugce thé hién & cac hinh 2 dén
5. Hinh 2 minh hoa quy luat phan bd cac thanh phan Gng
sudt chinh 16n nhat (bén phai) va cac tmg sut chinh nho
nhit (bén trai) trén toan mién khao sat, sau khoang 2 gidy
dong dat.

Hinh 3 minh hoa su phin bd cua cic véc to ing suit
chinh 16n nhét va nho nhat tai mdi diém ¢ ving gan bién
duong ham, v6i phuong, chidu tac dung va cudng do cia
cac thanh phan ng sudt dugc thé hién boi 2 doan thing
truc giao voi nhau. Mili tén trén cac doan thang chi hudng
tac dung (kéo hay nén), thé nim cua cac doan thing (do
nghiéng cua cac doan thing) cho biét phuong tac dung va
chiéu dai cac doan thang tuong ng véi cudng do cua cac
thanh phan tng suat. Khi can khao sat dinh lugng c¢6 thé cho
Xuét cac gia tri ¢ t&p dir licu $6.
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Hinh 2. Phan bé (¢ng suét chinh I&n nhét (trai) va nhé nhat (phai) khi chiu dong dat sau khoang 2 giay.

Mtrc d¢ dam nhat trén hinh 3 phan anh mirc d¢ tap trung
(g suét tai thoi diém nay. Cac mili tén mau xanh dugc st
dung trén hinh 3 nhiam cho théy 13 hon su bién dong vé
huéng tic dung cta cac thanh phan tng suat chinh, tuong
dbi so véi thé nam cua cac dit giy. Tir d6 ¢6 thé rit ra nhan

dinh sau:

LHORHOC [

C6 su bién dong rat rd rang khi khdi d4 co dut giy va
chiu tai trong dong (hinh 2), néu so sanh véi quy luat phan
b tmg suat & truong hop quen biét khong co dit giy. Co sur
khac nhau rd rang vé quy luat phan bd g sudt tai cic ving
phia trén va dudi dit gy, cling nhu gitra cac truong hop dut

gdy nam & cac vi tri khac nhau.
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Hinh 3. Phan b6 cac thanh phan (rng suat chinh gan bién dwéng ham

Néu nhu & trang thai tinh, phan bd cac ung suét chinh
(16n nhét va nhoé nhét) it nhidu con c6 hudng song song va
vudng goc vai truc cua dudng ham, thi khi co dong dit, cac
thanh phan tng suit chinh c6 hudng tac dung it nhiéu gan
song song va vudng goc v4i hudng cim cua dut giy (hinh
3). Anh hudng rd nét nhit nhan thay khi dit giy chay qua
tam ham.

Hinh 4 cho thay cac két qua vé trang thai dich chuyén
toan phan trén toan mién khao sat, boi quy luat phan bd cia

cac véce to chuyén vi khi c6 dong dét sau khoang 2 gidy.

JHOAHOC . [

trang thai tinh (phai) va khi chju dong dat sau khoang 2 giay (trai)

Hinh 5 thé hién két qua mo phong dich chuyén ¢ ving
gan bién duong hdm: bén trdi cho truong hop & trang thai
tinh va bén phai cho trudng hop dong tai thoi diém dong dat
sau khoang 2 giay, tuong img véi 3 vi tri ciia dut gay.

Tir cac nhitng két qua nhan duoc co thé rut ra cac nhan
xét sau:

Vi su ¢ mat cua dut gay, dich chuyén xdy ra trong khdi
da bi chi phéi rat rd rét do hiéu ung phan xa cuia cac mat dut
gdy dbi voi song dia chin va phy thudc vao vi tri cia dit
gdy (hinh 4).
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Hinh 4. Quy luat phan b cac véc to chuyén vi toan phan khi chiu dong dat sau ~2 giay.

Néu nhu dudi tic dung thuan tiy cia luc trong truong
(tac dong tinh) trudng chuyén vi & ving gan bién duong
ham c6 bién dbi khong nhiéu 1dm so voi truong hop khong
c6 dut gy (hinh 5, bén trai), thi & trang thai chiu dong dit
hudng dich chuyén truong chuyén vi bi chi phdi 16 rét boi
vi tri twong ddi cua dit gdy. Cu thé, hudng va cudng do ciia
cac vée to chuyén bi x4o tron kha phic tap. Trong truong
hop dugc khao sat cho thay: a) O trang thai tinh, gia tri cuc
dai clia véc to chuyén vi trén viing gan bién ham 1a 16n nhat
khi dut gdy ndm phia du6i va nho nhét khi dit giy niam phia

JHOAHOC . [

trén ham (trong d4 vach hay noc ham) do bi chi phdi boi kha
nang trugt doc theo dit giy; b) Khi chiu dong dat gia tri 16n
nhét ctia véc to dich chuyén khi dut giy nam phia nén him
nho hon so véi truong hop dit giy cit qua tim dudng ham
va c6 gia tri 16n nhat khi dut giy nam phia néc ham. Piéu
nay phan anh rat rd nét hiéu ung phan xa, do sy c6 mat cia

cac dut gay.

Su c6 mat cua cac dut gdy trén mat cat ngang, & cac vi

tri khac nhau cho thay bién dang ctia ham hinh tron khong

1
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Hinh 5. Phan b6 cac véc to chuyén vi gan bién ham & trang thai tinh (trai) va dong sau khoang 2 giay (phai).
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hoan toan con 1a hinh bau duc (ovan) cin xtng rd rét, dé
nhan thdy qua cac véc to chuyén vi xuit phat tir bién duong
ham vé&i huéng va cudng do phirc tap, do anh hudng cia
hiéu tmg phan xa cia mat dut giy. Bién dang hinh bau duc
(khi ham c6 tiét dién tron) hodc hinh binh hanh (khi him c6
tiét dién hinh vuong hodc chit nhat) cia chu tuyén hodc két
cau chong duwong ham chi hinh thanh khi séng cét truyén
vudng goc hodc gan vudng goc véi truc duong ham [2, 3,
5, 13].

4. Két luan

Trén co so cac két qua da tong hop c6 thé rit ra cac két
luan chung sau: sy c6 mit cua dut giy giy ra xao dong vé
phan bd tng sut, dich chuyén trong khéi da ngay ¢ trang
thai nguyén sinh, ¢ trang thai tinh va déac biét ¢ trang thai
khdi da chiu tai trong dong; sy cd mat cua dut gay gay hi¢u
g phan xa song tng suat, chi phdi su bién doi va phan bd
céc thanh phan tng suat va dich chuyén; qué trinh bién ddi
cac thanh phan tmg sudt va dich chuyén rat da dang, phu
thudc vi tri xut hién cua dat gy cling nhu dac diém lan
truyén song.

Nhitng bién dong da dang va phirc tap nay sé& dan dén
su bién hinh, pha hoai da dang khi d4 xung quanh khoang
tréng ngam ciing nhu két cau chdng. Do vay, dé c6 thé Iya
chon va thiét ké dugc két cau chong hop 1y can thiét phai
tién hanh mo phong s6 dé du bao cac kha nang bién dong
c6 thé xay ra cho ting truong hop cu thé, chir khong thé chi
thiét ké theo cac quy dinh, chi din, huéng dn it nhidu duoc
xay dung tir cac bai toan vai cac diéu kién gia tinh.
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