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TOM TAT

Mic du dong dat thuong xay ra trong khoang thoi gian ngan nhung da ting gdy pha huy cac cong
trinh ngdm & nhleu dang khac nhau. Cho dén nay. da co nhiéu d& xuét vé cac phu(mg phap tinh toan, thiét
ké cong trinh ngam chiu dong dat, nhung da phan xuét phat tir cac quan diém va so d6 phan tich khac
nhau, nén khong cho cac nhan dinh, két qua thong nhét. Cac hudng dan thiét ké ciing thudng xudt phat tir
két qua phén tich cac bai toan gia tinh, vdi cac diéu kién bién gia tinh. Cac bién d6i co hoc trong khéi da,
két céu chong clia cc cong trinh ngam thudng chiu anh huéng boi: a) qua trinh lan truyen cac song dia
chan, cu thé 1a tuy thude vao cuong do, hudng lan truyén song; b) cac diéu kién dia chat va c) kich thudc
hinh dang, thé nam cua cong trinh ngam Nghién ctru céc (mg xir co hoc ¢6 chi y dén cac tac dong lan
truyén song do vay la can thiét, dé co the hinh thanh cac phuong phéap thiét ké sat voi thuc té vé cac diéu
kién dong dat. Bai bao gidi thidu mot sb két qua mo phong vé quy luat bién ddi co hoc trong khéi da co
dut giy dia chat xung quanh cong trinh ngam khi chiu dong dat bang phwong phap phan tir roi rac.

Tuwr khoa: Cong trinh ngém; dong dat; dut giy; bién ddi co hoc.

1. Pit vin dé

DBong dat va cac hau qua cia no gy pha hoai cac cong trinh xay dung noi chung va cac cong trinh
ngam noi riéng, do d6, doi hoi khi thiét ké cac cong trinh ngam can chi y dén tac dong cua dong dat, dac
biét trong cac vung da ting c6 dong dat. Cho dén nay viéc thiét ké cac cong trinh ngam thuong duoc tién
hanh dya trén cac dé xuét véi cac so dd tinh co diéu kién bién gia tinh, cu thé 1a diéu kién g suét phap
tuyén, tlep tuyén & xa vo cing, vi du theo Fotieva (1980), Fotieva va nnk (2008) véi so do tinh nhu trén
Hinh 1; diéu kién truong tu do (free field), véi dich chuyen ngang cudng birc trén bién mién hiru han, vi
du theo Wang (1993), Hanash va nnk (2001) véi so d6 tinh nhu trén Hinh 2.
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Hinh 1. So d@6 xdc dinh phdn bé vmg sudt khi chiu tdp déng song dia chdn: a) tic déng cia séng doc P; va
b) tac dong boi song cat S (Fotieva et. al., 2008)

* Tac gia lién hé
Email: ngphichhumg@gmail.com
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Hinh 2. So do thiét ké theo diéu kién bién “trwong ti do” véi cong trinh tiét dién chit nhdt (trdi) theo

Wang (1993) va vi du vé phdn bé vmg sudt tir diéu kién bién trweong tw do cho cong trinh ngam tiét dién
tron (phai)

Tuy nhién, tdc dong cua dong dat l1én cong trinh ng?lm thue té rat phtre tap, phu thudc vao vi tri Xuét
phét, cuong do, hudng lan truyén, cac dic diém dia chat ciia khéi da ciing nhu hinh dang, kich thudc va vi
tri, thé ndm ciia cong trinh ngam, kich thudc va dic diém cia két cau chdng..., nhu duoc gidi thidu boi
Carlos (2017), Hanash va nnk (2001), Nguyen Quang Phich va nnk (2014, 2018) Nhiéu phuong phép va
két qua nghién ctru da duoc dé xuat va gidi thiéu véi muc tiéu hinh thanh phuong phap thiét ké dong, co
chu y dugc cac biu hién cta cong trinh khi chiu dong d4t véi cac diéu kién khac nhau, vi du nhu theo
Grigorios Tsinidis va nnk (2020).

Gop phan vao cac muc tiéu do, & day tién hanh khao sat mét cong trinh ngam khong chong, tiét dién
tron, trong khéi d4 dong nhit, dan hdi c6 mot dit gdy nho cit qua. Két qua md phong sb cho phép c6
duoc cac nhan dinh vé qua trinh bién dbi co hoc cu thé cho truong hop nay.

2. Co s Iy thuyét va phwong phap nghién ciru

Véi gia thiét cong trinh ngam 13 dwong him du dai, bai toan dugc dua vé dang don gian 12 bai toan
bién dang phing. Trang thai ung suét, dich chuyén trong khdi da dwgc phan tich dua trén cac diéu kién
can bang dong, ¢6 thé tham khao trong tai liéu ctia Nguyén Quang Phich (2018).

Bai toan dugc khao sat bang mo hinh phan tir roi rac (UDEC - Universal Disticnt element Code). Kich
thudce bién md hinh khao sat co chiéu rong 160m va chidu cao 100m. Pudong him duoc dao chinh giita
mién khao sat va co duong kinh bang 8m. Khéi d4, ngoai trir dit gdy, dugc coi 1a dan hoi, ddng nhat voi
cac thong s6 co hoc didc trung nhu sau: khdi lwgng riéng bang 2,5 g/em?, mé dun trugt bang 4,0 GPa, mo
dun nén thé tich bang 6, 6 GPa. Khdi da c6 mot dut gdy nho (duge mo  phong nhu mot khe nurt) cit qua
ving khao sat voi goc cim 450 nhu trén hinh 3. Dut gy c6 cac tham s6 co hoc sau: do cling phap tuyén
bang 20 MPa/m, d6 ctng tiép tuyén bang 1,5 MPa/m va goc ma sat trong bang 30°. Séng dia chin la song
cit dang hinh sin, lan truyén theo hudng tir phia du6i 1én, v6i bién do cua Gmg sudt cit bang 1 MPa, chu
ky dao dong 13 0,15 gidy. Mb hinh bai toan dugc 1ap bang phin mém UDEC thé hién trén Hinh 3.

JOB TITLE ;_Trang thi nguyen sinh SOmF/TINH coa
UDEC (Version 5.00)

LEGEND

16-un-2022 94348 L vom
cych 0
l-ne = 0.000E+00 sec

B - Boundary Blament ——

oam
\! VISC'JU

| oem

B - Boundary Element
V- Viscous
F - Fixe L

azm

tasca Consulting Group, Inc,
Mnneapoliz, Minnezota UISA

T T T T T T T 1
oim L5 ] o.nm o8 nAm am 18m
]

Hinh 3. So dé bdi todn cong trinh ngam trong khéi da cé dirt gay chiu déng ddt
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3. Két qua va thao luin

Mot vai két qua dién hinh mo phong tmg xir ctia khi da xung quanh cong trinh ngam c6 dirt gdy chiu
tac dong ctia dong dat dugc gioi thidu trén cac Hinh 4 dén 7. Hinh 4 thé hién quy luat dich chuyen theo
phuong ngang (trén) va thang dtmg (dudi), trong toan vung khao sat (trai) va trong vung gén khoang
tréng ngam (phai) sau 3 gidy chiu tdc dong cua dong dat. Hinh 5 cho thdy quy luat phan bd cac véc to
dich chuyen ¢ vung xung quanh cong trinh ngam sau 2,5 gidy, 3,0 gidy va 3,5 gidy cung vdi gia tri bién
d6 16n nhét cua véc to dich chuyén trong ving. Anh huong cia dut giy duoc nhan thiy rd nét qua phan
bd dich chuyén ¢ Hinh 4, bén tréi va huéng lan truyén cua céc véc to dich chuyén phia bén phai ham trén
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Hinh 4. Quy ludt dich chuyén theo phwong ngang (irén) va thang dimg (dwéi) trong todn vung khao sat
(trdi) va trong viing gan khodng trong ngam (phdi ) sau 3 gidy chiu dong dit
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Hinh 5. Quy ludt dich chuyén (véc to dich chuyén) viing khoi da xung quanh cong trinh ngam theo thoi
gian tac dong cua dong dat

Trén hinh 6 thé hién cac quy luat phan bd cua thanh phan tng suat chinh 16n nhat (MPa) trong toan
ving khao sat (bén trai) va trong viing xung quanh cong trinh ngm tai cac thoi diém 2,5 gidy, 3,0 gidy va
3,5 gidy sau khi dong dat bat dau tac dong. Két qua cho thdy rd anh huong cua dit giy va thoi gian tac
dong cua dong dat dén su phan bd thanh phan ng sudt chinh 16n nhat trong khéi da. Quy luat phan b
cho thay cac truong ing suét bién dong rat 1 rét vé phuong, chiéu, cudong do, do tac dong ctia dong dat.

Hinh 7 biéu dién quy luat phan b ciia trang thai ung suét trén toan vung khao sat (bén trai) va tai cac
ving xung quanh cong trinh ngam (bén phai), cu thé: cc mg suat chinh dugc thé hién bang chir thap voi
d6 dai phan anh cuong do, mii tén phan anh chiéu tac dung va thé nam ctia chir thap thé hién hudng tac
dung cua hai thanh phan ung sudt chinh 16n nhét va nho nhat; ngoai ra mirc d§ ddm, nhat cua hinh phan
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anh muc d¢ tap trung Gng sult & cac vi tri khac nhau (cang dam thi mac d6 tap trung ung suét cang 16n).
Cung véi Hinh 6, Hinh 7 cho phép phén tich dugc anh hudng ctia sy c6 mit cua dut giy va yéu tb thoi
gian dén quy luat bién ddi cta cac trang thai tmg suat. Tir @6 cho phép c¢6 nhan dinh ring, bang mé hinh
mé phong co thé phan tich, danh gia duoc tac dong cua dong dat dén timg truong hop cu thé cin mo
phong. Pay chinh 1a uu diém co ban ciia md hinh s6.
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Hinh 6. Quy ludt phan bé thanh phan vmg sudt chinh trong ving khdo sat (trai) va vang xung quanh cong
trinh ngam (phai) sau thoi gian tac dong cua dong dat 2,5 gidy, 3,0 gidy va 3,5 gidy twong ing tir trén
xuong duoi
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Hinh 7. Quy ludt bié’n‘dé’i thanh phan vmg sudt trong mé hinh khdo sat (trdi) va trong ving lan cdn xung
quanh cong trinh ngam (phai) sau thoi gian tac dong cua dong dat 2,5 gidy, 3,0 gidy va 3,5 gidy twong
wng tir trén xuong duoi

4. Két luan

Tir cac két qua nhan dugc sau khi mo phong duong ham dat canh dut gy chiu tic dong cua dong dat
¢6 thé rat ra két luan sau:

1) Su ¢6 mit cua dit gdy gay ra nhidu loan cua cac truong dich chuyén va phan bd tmg suét trong khéi
da va ving xung quanh coéng trinh ngam;

2) Sy lan truyén séng dong dat phat trién va bién ddi theo thoi gian, nén qué trinh phan bd tmg suét va
dich chuyén phu thudc vao thoi gian, ca vé phuong, chiéu, cuong do va gay ra cac tic dong phtrc tap dén
bién ddi vé co hoc trong khdi d4 nhu hién twong long roi, dic biét 1a ddi voi khdi da nit né, khi dich
chuyén ctia cac khbi nut thay d6i theo cac hudng khac nhau;

3)Mudn c6 nhan dinh hop 1y vé biéu hién ciia cong trinh ngam khi chiu dong dét, can thiét phai khao
sat bai toan dong vdi cac mo hinh da dang, phan anh dugc cac diéu kién cu thé cua vén dé.
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ABSTRACT

Study the effect of fault on the mechanical behavior of rockmass
around tunneling under seismic loading

Nguyen Quang Phich!”, Nguyen Ngoc Hue ?,
Nguyen Quang Minh?, Nguyen Van Manh?, Tran Tudn Minh?
! Van Lang University
2Thu Dau Mot University
SHanoi University of Mining and Geology

Although earthquakes usually occur for short periods of time, they have caused damage to
underground structures in different forms. So far, there have been many proposals on methods of
calculation and design of earthquake-resistant underground works, but from different points of view and
analysis diagrams, it is not possible to give consensus conclusions and results. Design guidelines also
often derive from the results of analysis of pseudo-static problems, with pseudo-static boundary
conditions. The mechanical changes in the rock mass, and in the support structure of the underground
excavations are actually governed by: a) the propagation of seismic waves, namely depending on the
intensity and direction of wave propagation; b) geological conditions and c) size, shape, position of
underground excavations. The study of mechanical manifestations paying attention to wave propagation
effects is therefore necessary. This article introduces some numerical simulation results on the mechanical
changes in rock mass with a small geological fault, around underground opening when subjected to
earthquakes, using discrete element method.

Keywords. underground excavations; earthquake; fault; mechanical changing.
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