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Phin tich tuong tic cia mdng—coc—nén thea mi hinh nén Gibson ting quat
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Nghién ctru xac dinh khoang cach 6n dinh tir gwong ham dén phay

pha dut gay
Study on determining the stability distance from tunnel face to fault

Ngay nhan bai: 16/5/2017
Ngay slra bai: 11/6/2017
Ngay chap nhan dang: 06/7/2017

TOM TAT:

Khi thi cong cac duding him dic biét la dudng ham cd chiéu dai lon thudng dao qua rdt
nhiéu cac loai dit da khéc nhau tham chi dao xuyén qua ca phay pha dit gay. Trong qud
trinh khéo sat diéu kién dia chit, ching ta c6 thé biét trudc tuyén him phai dao qua cac
phay pha dut giy nhung nhiéu khi ciing khong thé thay déi dugc tuyén ctia dudng ham
va nhu viy khi guong ham thi cong dén gin phay phd diit gay sé xdy ra nguy co mat
6n dinh guong hdm. Chinh vi thé viéc xdc dinh khodng cach én dinh téi thiéu tif phay
pha dit gay dén guong him dé sit dung cac giai phap thi cong dac bi¢t qua phay phd
dit gy c6 ¥ nghia vo cling quan trong dén an toan cho ngudi va may moc thiét bi thi
cong. Bai viét sii dung phdn mém Flac™ mé phong phay phd dtit gy c6 chiéu rong 2 m,
gdc nghiéng 60° cong trinh ngdm hinh chit nhét c6 kich thudc chiéu rong x chiéu cao:
5x4 m dao xuyén qua phay pha dit gay. Két qua mo phong phan tich viing phd hiy déo
trudc guong dudng hdm ting véi cac khodng cich tii guong tdi phay pha diit gay bing 2
m,4 m,6 m,8 m cling vdi cac phuong én thay d6i do sau dat ham. Trén co sd phén tich
viing pha hity déo kién nghi lua chon khodng cach 6n dinh téi thiéu tii phay phd duit gay
dén guong him ting vdi cic phuong dn mé phong.

Tii khéa: Phay phd dit gay, phuong phdp dy bdo tridc phay phd, mo phong sb, on
dinh guong ham

ABSTRACT:

Constructing a tunnel is one of the most complex challenges in the field of civil
engineering, especially great length tunnels, which is often excavated through different
types of rock mass even through the faults. During geological survey of tunnelling,
we can predict that the tunnel has to be excavated through the faults. However, it is
impossible to change the tunnel route in many cases, resulting in risk of instability of
tunnel face when the tunnel face excavation approaches the fault. Therefore, study on
determining the stability distance from tunnel face to fault is very important for the
safety of people and construction machinery equipment. In this study, the authors use
Flac3® software to simulate fault with the width of 2 m, fault inclination angle of 60,
rectangular tunnel of width x height of 5 x 4 m to excavate through faults. Simulation
results of the plastic zone in front of the tunnel face correspond to the distances from
tunnel face to the fault of 2 m, 4 m, 6 m, 8 m with different tunnel depths. Based on the
analysis of the plastic zone, the authors give suggestions to choose the minimum stable
distance from the fault to the tunnel face.

Keywords: Fault, Fault prediction method, Numerical simulation, Stability of tunnel
face.

Pao viét Poan, Nguyén Xuan Lap, Trudng Dai hoc Mé-Dia chdt

Pao viét Poan, Nguyén Xuan Lap

1.Dat van dé

Phay pha, dut gay la mét hién tuong dia
chét lién quan tdi cac qua trinh kién tao trong
vo trai dat. Khi da bi ngoai luc tac dung trong
da xudt hién Ung luc, khi iing luc vugt qua mot
giéi han da bi bién dang va pha huy, trong da
xuét hién cdc mat nut goi la cac khe nut, néu
doc theo cac mét niit nay cac khéi da bi nut ra,
dich chuyén tuong déi vai nhau thi dugc goi la
phay pha dut gay [2]. Khi thi cong cac dudng
ham xuyén qua phay pha dut gay thudng phai
st dung cac phuong phap thi cong dac biét, va
nhu vay cin phai xac dinh vi tri guong dudng
ham cach phay pha dut gay mét khoang cach
béng bao nhiéu thi bat dau si dung cac gidi
phuang phap thi cong dac biét dé tranh sap |
dat da guong ham vao trong dudng ham gay
can trd qua trinh thi céng cung nhu thiét hai
vé ngudi va méay moc thiét bj thi céng. Cho dén
nay rit kho co thé st dung cac |ai giai ly thuyét
hoéc bing kinh nghiém dé xac dinh chinh xac
khoang céch 6n dinh tir guong hdm dén phay
vi diéu kién bién clia méi cdng trinh rat phiic
tap hay néi cach khac la diéu kién dia ky thuat,
tinh chét phay pha tai méi cong trinh la khéng
nhu nhau. Cung vdi sy phat trién cac céng
cu tinh todn trong linh vuc co hoc; cling vdi
nhiing tién bé ky thuat, nhan thic mdi trong
cong tac khdo sat, tham do dia chat, bai todn
nghién citu, phan tich mdc dé 6n dinh cta khoi
dat da ngay cang chu y dugc nhiéu yéu t6 tac
dong hon, chinh xac hon khi sir dung phuong
phap s6 dé tién hanh mé phéng. Bai viét sl
dung phan mém Flac’® mé phéng dudng ham
dao xuyén qua phay pha dut gay, phan tich
ving pha hiy déo trudc guong dao dé kién
nghi khodng cach én dinh an toan tir guong
cbng trinh ngdm ¥én phay pha dut gay. Dua
vao khodng cach 6n dinh nay dé xudt vi tri bat
dau phai sir dung cac giai phap thi cong dac
biét khi dao qua phay.

2. Cac phuong phap du bao trudc phay pha
dat gay

Hiém hoa do phay pha dut gay la mét trong
nhiing hiém hoa dia chét chinh trong khi thi
cong dudng ham. Viec xac dinh chinh xac loai
hinh phay pha dut gay, vi tri phay pha va quy
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mé phay pha, tinh chat dét da trong phay, diéu kién ngam nudc trong
phay sé& bao dam an toan trong thi cong cac dudng ham. Hién nay cé
nhiéu phuang phéap du bao trude phay pha dut gay, bang dudi day sé
téng hop gidi thiéu, phan tich diéu kién, pham vi ap dung ap dung va uu

nhudc diém clia ting phuong phép:

Bang 1: Gic phuang phap du bdo trudic phay phé ditt gdy, pham vi va diéu kién ap dung

P.P dir biio truniec Didu kign Pham wi Chuyén
phay phe pee tham do 5 E::c‘h Tinh han ché
©& chuyén mén
Dibu tra e chitbd | Co vl 10 dia chlt Trong pham vi S0m e el ok dia chii cao
mat b mat curcr bé mat e . nhidy kinh
nghsdm
Gac nghiéng iop Co chuyén man
P.P dyr bao tham sé da nhd hon 30° Trurdre guong hém kim B &t c dia chilt cao
phay pha khu e phin b hon 100 m e cha o iy kink
Wy nghis righsm
PP dia chdn nong bé D"?:ﬂ""" — m"i"g Trong ptom vi 100m | Thamdo | Phiin tich két
mit (bén ngod hbm) ’ I;:-T s ot bé mat dia vt Iy d ol nhiby
B P ditn
flr enan B tri tuydn dby Trong pham vi nhd han Thim db Trung Phdin tich kit
i tranh nhidy dén 100 m durdri bé mt S vt ly binh qui nhidu
PP dien
o ma B6 tri tuyén ady Trong pham oty i bé Thim dé Trung Phdin tich kit
PP 8% cao tranh nhidu dign it triy xudng 30 m dia vt iy bink qud rihedu
déntry ——m——r
PP dién | Hidn triidmg beé mat | Trong pham v tinh tir Thém db Phain tich két
tir bidn chiu &oh hudng bé mit b xubng bling & vilt 1y Cao gy
34l chim cia dla hinh 100 m v
— | Tinh trang a1
Trong pham vi tinh i
wyn, phay phad xung Thisn a6 Phén tich kit
PP Bia vt Iy nd paghd afer Aulurigd 4 bé mgt i xbng blng aia vat Cao aub by
khoan il 50m
P P iham oo dia chiin Trutre guong dao 200 Tham d& Prdin tich kit
duromg ham Mgl fprong 30 m m davatly | ©° qui nhidu
Mt guomg Wr 30'm | Trirde gurong dac 100 Tham db Phan tich kil
PR Mo ¥ aong =50m m dia vk Iy Cao d nhidu
Trudc guong dio < 30 Tham do e Phdin tich kit
P.P Rada dia chit M@t guong b gin vt 1y Cao by
P.P Song siéy &m Trudrc guong dao < 30 Tham db ! Phan tioh két
tromg Abt da Mkt grromg m davaty | C% qua nhidu
Trudre gurong diso < 50 Thim db Phiin tich kit
PP song dmnging Mt guong m da vt iy G qué nteby
P P tham 8o hing . Truoc guongdia < 50 | Thamdé Phiin tich k&t
ngoa M3l guong m din vt iy Cao qual nhidu
P_F tham ao khoan Trude guongdan < Cong rhan Hidu sudt b
WU irure it guomg 200 m hién tnedr b mirc df kho km
- rd ng nhan Higu suat |
din inpérc Miit uorg Truoe guong < 200 m | 'y 0y trwtng | ©2 | moc 6 kho iom

Tir bang trén c6 thé thay ring c6 rit nhiéu phuong phap dé du béo trudc
phay pha dit gay, méi phuong phap déu c¢6 pham vi va diéu kién ap
dung chinh vi vay can lua chon phuang phép du bao cho phu hap vdi
méi eéng trinh cu thé.

3. Xac dinh khoang cach én dinh tir guong him dén phay bang phan
mém Flac®

Nhu ching ta da biét khoang cach 6n dinh tit guang ham dén phay pha
phu thudc vao rat nhiéu yéu t6 nhu: tinh chit clia khéi da, tinh chat va
cdc tham s6 ky thudt cla phay pha, chiéu sau dat dudng ham, hinh dang
va kich thuge ctia dudng hadm...Khi nghién ciiu bing phudang phap 6
chiing ta cé thé khao sat cac anh hudng cla cdc yéu t6 néu trén bing
céch thay déi mét yéu t6 anh huéng va c6 dinh cac yéu té khac ... Trong
nghién cu nay tac gia chi khdo sat danh hudng clia chiéu sau dat hdm dén
dé 6n dinh tir guong ham dén phay pha con cac diéu kién bién khac nhu
tinh chat ctia khéi da, tinh chét va tham s6 ctia phay pha, hinh dang kich
thugc dudng hdm duoc gia thiét c6 dinh theo mé hinh dugc 1ap sau day.
3.1. Lap mé hinh mé phéng va cac tham s6 dau vao

M& hinh mé phong ¢6 11 I6p dét da chiéu day cac Iép theo chiéu tir dudi
|én trén nhu sau: 10; 18; 6; 2; 4; 2; 8 : 4; 12: 10 va 4m kich thudc clia mé
hinh theo cdc chiéu X x Y x Z 1a 80m x 30m x 80 m, d(t gay hop vdi phuang
nam ngang mét goc bang 60°, chiéu rong ctia phay pha bang 2 m. Trong
vén dé nghién ciu nay khéng xét dén anh hudng cta hinh dang céng
trinh ngam dén viing pha huy déo tir guong hadm dén phay pha nén dé
don gian khi xay dung Iu6i mé hinh, ta tién hanh khao sat vdi hinh dang
duang ham la hinh chir nhat kich thudc réng x cao béng 5 m x 4 m duoc
dé luu khéng dao xuyén qua phay pha dut gay, khio sat vai 3 phuong an
chiéu sau dat ham do la 200 m, 400 m va 600 m, trong méi phuang an
khao sat khodng cach tir guong dén phay pha bdng 2 m, 4 m, 6 m, 8 m.
Mat trén mé hinh dat tai trong phan bd déu, tai trong nay chinh bang tai
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trong cac |gp dat dé phia trén tac dung Ién, trong mé hinh gia s cac lép
dat da phia trén déu co trong lugng thé tich y = p.g = 25 kN/m? khi do tai
trong tac dung lén mat trén cia mé hinh la g = yZ, MPa (Z - Chiéu sau dat
cong trinh), nhu vay tai trong tac dung lén bé mét mé hinh tuong (ing véi
cac do sau 200 m, 400 m va 600 m bang 5MPa, 10MPa va 15MPa. Mat dudi
va hai mat bén dugc ¢é dinh, mé hinh bai toan thé hién trén hinh 1 va 2.
Trong mé hinh mé phong st dung tiéu chuan pha hiy Mohr-Coulomb.

1+5|nrplh_ {I+sinr,a (1

\Jl—sirq.ﬂ

fg =0)-03
T 1-sinp

Trong d6: o, - La (ing suat chinh Idn nhét, o, - La tng chinh nhé nhét, ¢ -
La luc dinh két, ¢ - La gbc ma sat trong.

Hinh 1. Mo hinh lu6i 3D duoc thiét 1ap dé khao sat

Hinh 2. Mé hinh phan bé tai trong va cd dinh bién



Bang 2: Bang tham sd co hoc khao sat clia khdi dd va phay

[ [ Chigu MEdUn | pagun | Gocma |Lycdinh | Do bén
Lap day Mat do dan héi .“gt G [séttrongg ket C kéo
da {m) (kg/m?) (K/GPa) (E‘;‘Pa' [+ )] (MPa) O

| J | (MPa)
1 4 2500 4.0 2,6 30 A | 3.5
2 10 2500 40 26 28 a1 35
3 12 [ 2300 40 20 a0 a0 | 26
4 4 | 2500 | 26 19 28 28 | 29
5 | & 2200 | 18 1.0 28 15 2.0
5] 2 2300 1.8 *0 25 14 1.8
e I O I 1.0 25 T4 1.8
8 2 | 2300 2.3 — 14 27 f6 - 29
] 6 | 2400 2.7 1.7 30 2.0 28
10 18 2400 | 46 2.2 30 48 29
ikl i0 2500 [X] 2,2 30 48 45
Phay 2 1400 1 0.4 15 0.2 0.1

3.2. Phan tich viing pha hily déo chia két qua mé phéng

Khi khao sat dia chat ta cé thé biét trudc duoc cac tinh chat va tham so
cua phay pha nhu ¢ hay khong cé bun nudc, géc nghiéng va chiéu rong
cla phay... & day cac tinh chat cd ly clia phay dugc thé hién trén bang 2
va khéng xét dén diéu kién co ap luc bun nudc trong phay pha, do vay
khi xudt hién ving dan héi nam gida phay pha véi guong thi khoang cach
nay cé thé coi la khoang cach an toan ti gudng ham tdi phay.

Cac vung pha huay déo cé mau khac nhau vdi cac y nghia nhu sau: none
thé hién ving dan héi khéng bi pha hdy, shear-n thé hién dang pha hoy
do cét, tension-n thé hién dang pha hly do kéo, shear-p thé hién pha huy
do cit nhung trudc dé tirng cé tinh dan héi, tension-p thé hién pha huy
do kéo nhung trudc do co tinh dan héi.

3.2.1.Vung pha hily déo vai chiéu sau dat ham 200 m

Két qua mé phoéng vung pha hiy déo xung quanh dudng ham ting vdi
céc khoang cach tir guong dén phay khi chiéu sau dat duéng ham 200 m
thé hién trén cac hinh 3.

FEacan L

FEaCT L

a) Khodng cach tif guong tdi phay 2m b) Khodng cach tis guong tdi phay 4 m

FrRTET T

d) Khoang cach tir guong tai phay 8 m

¢) Khodng cach tif quong tdi phay 6 m
Hinh 3. Viing pha hy déo trudc guong vdi chiéu sau dat ham 200 m

T hinh 3 c6 thé thay rang sau khi khai dao duéing hdm (ng véi méi
khodng cach tir guong dén phay pha thi kich thudc viing pha hiy déo
thay déi, cu thé tai trudng hop khodng céch tir guong dén phay pha
bang 2 m thi vung pha hliy déo phat trién réng nhat va giam dan khi
tang khoang cach tif guong dén phay pha. Tai khoang cach tir guang tai
phay nho han 4 m thi viing déo phat trién lién théng tir guong tai phay
va ma@ rong vugt qua phay mét khodng 8 m, nhu vay trong truéng hop khi
khodng céch ti guong tdi phay < 4 m thi guang ham sé bi mat én dinh va

dat da trén guong sé sap 13 vao bén trong duéng ham néu thi cong bang
cac phuong phap théng thuéng. Tai khoang cach tir guang dén phay pha
Ién hon 6 m ta thay rang kich thudc viang pha hiy déo tai cac vi tri noc,
nén, va trudc guong duong ham gan nhu bang nhau, va phan khoi da
nam giira guong hdm vdi phay pha cling da xuat hién viing dan héi (viing
dat da khong bi pha hiy) vai khoang cach nay guang ham sé 6n dinh.
Nhu vay trong truang hap mé phong nay khi dao dudng ham xuyén qua
phay ta c6 thé st dung céc giai phap dao théng thuong dén khi guang
cach phay bang 6 m sau d6 sif dung giai phép déc biét dao qua phay dé
dam bdo dat da trudc guong khéng bi sap |& vao trong khéng gian thi
céng gay nguy hiém cho ngudi va may moc thiét bij.

3.2.2.Viing phé huy déo véi chiéu sau dit ham 400 m

Két qua moé phong viing pha hiy déo xung quanh dudng ham tng vdi
cac khodng cach tir guong dén phay khi chiéu sau dat duéng ham 400 m
thé hién trén cac hinh 4.

a} Khoang cach guong tdi phay 2 m

P s

s PR L

b Khoang cach guong tdi phay 4 m

PR T

c) Khodng cach guong tai phay 6 m d) Khoang cach guong t6i phay 7 m

Hinh 4. Ving pha hily déo tnidc guong véi chiéu sau dat ham 400 m

Ti két qua trén hinh 4 ta thay viing pha hly déo trén néc, héng va trudc
guong dudng ham phat trién mé& réng hon so vai trudng hop dé sau dat
ham béng 200 m, cé thé thdy rdng guang hadm cang tién gan dén phay
thi viing pha hay déo cang phat trién manh va md rong vao sau bén
trong khéi da phia trudc guong. Tai khodng cach tir guong dén phay nho
han 4 m viing pha huy déo lién théng véi phay va phat trién manh qua
phay vdi kich thudc Ién nhat bang khodng 12 m, trong khoang cach nay
guong hdm khéng 6n dinh. Tai khodng cach tir guong dén phay bang 6
m viing phd hily déo phat trién chém dén phay nhu vay tai khoang cach
nay guong ham ciing khéng 6n dinh. Tai khoang céch tif guong téi phay
bang 7 m ta thay khéi da nam gitta guang vdi phay da xudt hién viing dan
héi khéng bi pha hly. Nhu vay trong trugng hop duong ham dat & do sau
400 m thi khoang cach an toan dac bang phuang phap théng thuang
cach phay khoang 7 m. .

3.2.3.Vung pha hiy déo véi chiéu sau dat ham 600 m

Két qua mé phdng vung pha hay déo xung quanh dugng ham Ung vai
céc khoang cach tir guang dén phay khi chiéu sau dat dudng ham 600 m
thé hién trén cac hinh 5.

Tir két qua md phéng trén hinh 5 ta cling cé thé thay rang ving pha hiy
déo tiép tuc phat trién md réng hon tai néc, nén va trudc guang dudng
ham so vdi truéing hgp ham dat & dd sau 200 m va 400 m. Diéu nay dugc
giai thich la khi cang xudng sau thi ap luc dia tang cang lén do vay kich
thudc vung pha hiy déo cling cang Idn. Tai khodng céch tir guong dén
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") Khoang céch tir guang téi phay 2 m

L Lo

b) Khodng cach tif guong tdi phay 4m

prerrr.

=

¢) Khodng cach tir quong tdi phay 6 m d) Khodng cach tif guong ti phay 8m
Hinh 5. Vitng pha hiy déo trudc guong véi chiéu sau dat ham 600 m

phay nhé hon 6 m thi viing pha hily déo lién théng véi phay, khéi dat da
trude guang hdm khéng én dinh, tai khodng cach bang 8 m gilta guang
ham vai phay suat hién mét khodng nho ving khai da dan héi khéng bi
phé hly. Nhu vdy trong truéing hap nay khodng cach an toan dao bang
phuang phap théng thuang cach phay khoang 8 m.

4., Két luan kién nghi

- Khi thi cong duging ham can phai st dung cac phuang phap du bao
trude phay pha dit gay dé gidm thiéu su ¢6 c6 thé xay ra, hién nay cé
rat nhiéu phuong phap du bao trudc phay pha dit gay nhung can phai
dua vao cong trinh cu thé dé sir dung pht hgp phuong phép du bao. Bai
viét cling da néu cac phuong phép du bdo phay pha dut gay va diéu kién
pham vi sir dung, uu nhugc diém cla ting phuong phap dé co thé lam
tai liéu tham khao lua chon phuong phap du bao phay pha dit gay trong
thi céng cac dudng ham.

-Tir két qud mé phéng vdi diéu kién dau vao clia bai toan sau khi phan
tich ving pha hiy déo trudc guong ham (ng vdi cac khodng cach tu
guong téi phay va thay déi chiéu sau dat ham, ta 6 thé so bd lua chon
khoang cach én dinh téi thiéu tir guong duéng ham téi phay pha dut gay
nhu sau: khi dudng ham dat & do sau 200 m thi khoang cach nay bang
6 m; dat & d6 sadu 400 m khodng cach nay bang 7 m, va dat tai do sau
600 m khodng cach nay bang 8 m. Nhu vay guong ham cach phay ldn
hon khodng cach 6n dinh ti thiéu ta c6 thé thi cdng bang phuong phap
thong thudng, con nhd hon hodc bang khodng cach én dinh téi thiéu thi
phai ap dung cac gidi phép thi cong dac biét dé dao qua phay. Nhung
dé dam bao 6n dinh cho guong ham can cé mot khodng chiéu day vang
dan héi dl lgn ndm gidla guang ham vai phay pha do vay kién nghj co
thé tang cac khoang cach téi thiéu trong cac phuong an lén tir 3 + 5 m.
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