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Nghién ctru anh huong ctia khe nit dén d6 6n dinh
cta hai duong ham giao thong xuyén nii

Tréan Tudn Minh"", Ngnyén Duyén Phong!
"Trirong Dai hoc Mo - Dia chat, Nhém nghién ciu GCMS

TOM TAT

Viéc phat trién ha tang giao théng két nbi viing mién ngay cang duoc quan tdm, chu trong tai Viét Nam.
Cac tuyén duong cao tdc dang duoc xdy dung khap cac ving nnen clia ca nudce, do dia hinh doi nii phirc
tap nén qua trinh hinh thanh va xay dyng cac tuyen dudng cao tbc tai Viét Nam s& phai xay dung cac
duong ham xuyén nui. Viéc xay dung cac duong him giao thong xuyén nui cling nhu cac dudng him tau
dién ngam thudng str dung hai dudng him song song dé ting ning lyc van tai cling nhu thudn tién trong
qua trinh van hanh cac duong ham. Hién nay, cac bai toan phan tich hai duong him thudng sir dung cac
gla thiét cho cac dudng ham mit cit ngang tron trong méi truong dan hoi, déng nhét ding hudng bé mit
dat duoc gia thiét 13 bang phing, hai duong ham trong ban khéng gian vé han bang cdc mé hinh phan tich
s6. Cac duong ham dbi vai chc dang mit cit ngang khéc nhau cling da duge nghién ciru ¢ cac muc dich
khac nhau trong diéu kién bé mit dat thay doi bang cac 1y thuyét ham bién phuc va bang cic mé hinh s6
ciing da duoc nghlen ciru. Tuy nhién, trén thyuc t& viéc khai dao céc duong him d6i xuyén nui diéu kién
dia chit thay ddi, phirc tap, kh6i d4 c6 chira cac ddc tinh phan 16p, phan phién, niit né c6 thé c6 ca hang
c4c to,.... Piéu nay doi hoi phai ¢6 cac nghién ciru chuyén sau dé dam bao higu qua cong tac khai dao,
chéng gilt va sir dung cdc duong him. Phidn mém phuong phap s6 da duge s dung trong bai bao aé phan
tich sy thay doi tham 50 goc nghicng cua khe nit trong da dén tinh 6n dinh ctia hai duong him song song.
Két qua chi ra ring, tham s6 goc nghiéng khe nit c6 anh huong 16n dén ving pha huy, ving tic dong cua
cong tac khai dao xung quanh hai dwong ham trong diéu kién bé mit dia hinh thay ddi, goc nghiéng khe
nirt ¢6 anh huéng nhiéu nhat 6 gia tri tir 15 dén 300,

Tir khéa: hai haim song song; khdi da nirt né; két cau neo; bé tong phun; mé hinh s6

1. Dit van dé

Sy phat trién manh mg& cua nen kinh t& & cac khu vuyc trén thé giéi trong do6 6 Viét Nam din dén su
thay ddi tich cuc ciia co s ha tang, giao thong trong cac khu vue, glua mién nii v6i mién xudi, ddng
bang v6i thanh phd va cac do thi. Cac dudong him giao thong xuyén nui, hé théng tau dién ngdm ngay
cang dugc quan tam chi trong va xay dung nhiéu tai nhiéu qudc gia, trong d6 co Viét Nam. Viéc phéin
tich, tinh toan cac duong him doi da dugc nhidu nha khoc hoc quan tam c6 thé ké dén nhu: Nguyén
Quang Phich, 2007, 2020; D6 Ngoc Thai, 2020, 2021; Do Ngoc Anh, 2016, 2021 va cac nha khoa hoc
khéc. Dé gai quyét bai toan trén cac tac gia trén thuong gia thiét bai toan duong him déi trong méi trudng
ban khéng gian v6 han, mat cit ngang duong him tron (Nguyen Quang Phich, 2007; V6 Trong Hung,
2006), (Do Ngoc Anh, 2014, 2020; D Ngoc Thai, 2020; Tran Tuan Minh, 2008-2015). Vi cac dang mat
cét ngang duong ham khong tron bai toan thuong dwgc giai quyét bing phuong phap ham bién phirc,
chuyén d6i mit cit twong duong (N.S. Bulutrev, 1994 va Fotieva N.N, 1996). Céc bai toan thuong duge
quan tam la dang xem xét sy thay d6i ngi lwc, sy bién ddi co hoc (ving bién dang déo, ving phan bé ap
luc) xung quanh cic duong hdm nay (Do Ngoc Anh, 2021 va P& Ngoc Thai, 2020. Thoi gian gan day,
viéc khai dao cac dudng ham trong d6 thi bang cong nghé khién dao phd bién thi cac bai toan xem xét
dén lan syt bé mit do thi cong duong ham don va him déi ciing dugce quan tam nhiéu hon (Do Ngoc Anh,
2020 va D6 Ngoc Thai, 2021; Tran Tuén Minh, 2015-2022).

Hién nay cong nghé va phin mém phat trién, cac phan mém sb ngay cang duoc sir dung rong rai mang
lai nhitng hidu qua cao trong cong tac thiét ké cic duong hdm (Do Ngoc Anh, 2016; Tran Tuan Minh,
2015). Cac phan mém chuyén dung hién nay c6 thé dugc chia ra & cdc nhoém phan tich khac nhau nhu:
céc phuong phap phén tich bién dang khéng lién tuc DDA (Discontinuous Deformation Analysis), phan

* Tac gia lién hé
Email: trantuanminh@humg.edu.vn; tuanminhhumg@yahoo.com
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tir hitu han FEM (Finite Element Method), sai phan hitu han DEM (Different Element Method), phan tir
bién BEM (Boundary Element Method). Uu dlem ciia nhém phuong phap nay la mé hinh dugc sat Vo1
diéu kién thuc té, ké dugc cting lac nhidu yéu t6 anh huong cua diéu kién dia chat, dia chét thiy vin cong
trinh khu vue xay dung duong ham. Khéng nhiing vay, chiing con co thé mo phong cho ca cac qua trinh
thi cong, cac budc thi cong va qua trinh lap dat cac két cdu chong giit cac duong ham. Trong bai bao nay
s& di phan tich sy bién ddi co hoc, tinh 6n dinh ctia hai dwong hdm hinh vom moéng ngya khi thay déi didu
kién goc nghiéng phan 16p.

2. M6 hinh cho bai toan phan tich
2.1. Thiét lgp mé hinh

Xem xét mot truong hop thuce té bao gdm hai dudng ham s& dugc xay dung tai khu vuc suon dbc, suon
nii ¢ su thay doi diéu kién bé mdt dia hinh (khong bang phing). Do diéu kién khu vuc thi cong, giam
khodng cach gitra hai him dé rut ngdn cac dudng ngang noi gilra hai ham thuén tién cho cdng tac thi cong
va lanh nan nén vi tri cua hai hang muc nay dugc thiét ké tuong dbi gan nhau. Trong nghién ctru st dung
tham khao khoang cach giita hai duong him tinh tir tim 1a 30m trén co sé tham chiéu mot s6 du an him
nhu hidm Hai Van, him Déo ca, hdm Cu Méng twong tmg. Trudng hop nghién ciru nay st dung dudng
him c6 chiéu rong B = 11m, chiéu cao H = 9,8m dugc khai dao trong khu vuc dét d4 c6 diéu kién tuong
abi ving chic. Bai toan dugc thuc hién cho 5 dang mit cit ngang dudong ham khac nhau dé xem xét sy
bién dbi co hoc ciing nhu sy thay d6 chuyén vi cua dat d4 xung quanh bién cic dudong ham trong didu
kién 2 duong him dugc khai dao song song véi nhau cing lic trén co s xem xét thém yéu tb nirt né vao
trong cac mo hinh. Ban dAu viéc mo hinh bai toan dugc thuc hién nhu trén Hinh 1, duong ham duge st
dung ¢6 khéu d6 11m, dao trong khu vuc dat da yéu chu yéu la dat phu véi cac thong 6 dat da dugc mo
ta nhu trong Bang 1, sau d6 trén co s& mdi truong lién tuc tién hanh mé phong cho bai toan méi trudng
khéng lién tuc c6 chita nirt né va thay d6i mot sb tham s6 cta khe nirt trong mé hinh. Do khuén khé cua
bai bao va han ché ctia nghién ctru, tham sbc hinh s& thay doi I goc nghién citu céc khe ntt con cac tham
s0 khac s& dugc trinh bay trong cic nghién citu tiép theo. Céc théng so ciia khe nit, dic tinh cta neo, bé
téng phun va ludi thép gia dinh déu vao cho nghién ctru dugc mé ta nhu trong cac bang 2 dén 4.

Bang 1. Pdc tinh dat dd sit dung trong phdn tich Bdng 2. Ddc tinh co hoc cua cdc khe nirt
Tén tham so Ky hi¢u Giatri | Ponvi Tén tham s0 Gia tri
Trong luong the tich Y 0,02 MN/m? Khoang cach khe nirt, m 5
Do bén kéo Ok 0 MPa Tham s6 JCS, MPa 90
Lyc dinh két c 0,1 MPa Tham 56 JRC, MPa 9
Goc ma st trong 0 15 Do Géc ma sat trong du, 4o 28
Mo dun dan hoi E 5000 MPa D¢ cimg viing phdp tuyén, MPa | 100000
Hé sb Poisson u 0.35 _ D cling viing tiep tuyén, MPa 10000
Bang 3. Cdc dic tinh ciia két cdu neo Bdng 4. Céc tham s6 ludi thép va BTP
Céc tham sb K}’ Gia trj an Céc tham sb KAy Gid | Pon
hiéu Vi hiéu tri vi
Puong kinh thép neo d 20 mm Puong kinh thép ) 4,0 mm
Mo dun dan hoi thép neo E: | 200000 | MPa B40x40
Kha nang chiu kéo ctia neo P. 0,1 MN Chiéu day bé tong d 30 mm
Kha ning chiu kéo du cua phun
o Pre | 0011 MNP dun dan hoi E. | 36000 | MPa
Mang neo axb | 2x1,5 m Heé sb Poisson u 0,15 -
Chiéu dai céc neo L 4,0 m Do bén kéo Cis 5,0 MPa

Hinh 1 bén dudi mé ta mé hinh phan tich 1y thuyét ctia bai toan trong diéu kién 1y thuyét dong nhit
(Hinh 1a) va sy hd trg ctia phan mém s6 Phase 2 khi phén tich bai toan trong céc trudng hop thay doi diéu
kién goc nghiéng khe nut trong dit d4 khic nhau nhu trong Hinh 1b, ¢, d tuong tmg. Trong bai toan
nghién ctru, sir dung céc goc nghiéng khe nut khac nhau twong tmg 1a 15°, 30°, 459, 60°, 90° va 165° dé
danh gia va xem xét su bién ddi co hoc xung quanh hai dudng ham hinh vom méng ngua trong diéu kién
bé mat dat thay ddi va c6 quan tim dén su thay doi géc nghiéng khe nirt.
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Hinh 1. M6 hinh Iy thuyét cho bai todn trong diéu kién dong nhat

2.2. Két qud phin tich mé hinh cho bii todn

Bang mé hinh phén tich ching ta c6 thé thu dugc phan bd tng suat, chuyén vi cling nhu su thay 601
blen dang cua dit da xung quanh cdc duong ham trong céc truong hop khac nhau. M6t trong nhirng yéu
t6 d& dang quan sat thiy d6 1a sy thay doi anh hudng cta ving phan b ap luc, ving dat da pha hiry xung
quanh cac duong ham trong cac trudng hop ciing ¢ thé thu duge trong phén tich, két qua dugc thé hién
nhu trong hinh 2.

a) Khi khéng cé khe nirt b) Géc nghiéng khe nirt 30°

d) Goc nghiéng khe mit 60° e) Géc nghiéng khe niit 90° d) Géc nghiéng khe nirt 165°
Hinh 2. Sw thay d6i viing phd hiy xung quanh 2 dwong ham véi cdc goc nghiéng khe nirt khéic nhau

Quan sat cac két qua trén hinh 2 thay rang, vung pha huy xung quanh cdc duong him trong cac truong
hop su phan bd khe nit khac nhau, véi cac goc dbc khac nhau s& khic nhau. N6 ciing khac biét so v6i
ving phd huy, ving bién dang déo xung quanh 2 dudng him trong moi trudng dong nhat Diéu nay cho
thiy rang sy da dang va phirc tap cua khéi da doi hoi nguoi thiét ké 6n dinh duong ham can phai linh hoat
trong tinh toan, dy doan phan bd 4 ap luc ciing nhu thiét k& lya chon két céu chong giir 2 duong him trong
truong hop suon déc ciing nhur trong mdi truong dit da nirt né khac nhau.

Qua qua trinh phan tich ciing thu dugc cac biéu d6 quan hé glu’a phén b ting suét kéo chinh va tong
bién dang cua dat da trén bién hai duong him trong cac diéu kién goc nghiéng khe nut dat d4 khac nhau,
cac két qua duge thé hién nhu trong cac hinh tir 3 dén 6.
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Hinh 3. Phdn bé img sudt kéo chinh theo chu vi bién ham bén trdi
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Khoang cach theo chu vi bién ham [m]

Hinh 5. Tong chuyén vi trén bién ham trdi
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Hinh 6. Tong chuyén vi trén bién ham phdi

Két qua phan tich chi ra ring, su phan b va quy luat ciia tng suat kéo va chuyén vi dat d4 trén bién
duong ham trong cac truong hop phén 16p khe nit dit da khac nhau 1a rét khac nhau. Diéu nay cho thay,
vi¢c khai dao duong him trong méi trudng dit d4 co tinh khac biét so véi trong moéi truong dong nhét. O
day, Chuyén vi cta dat d4 trong moéi truong dat da co goc nghiéng khe nirt da 15° va 30° lai ¢6 gia tri 16n
hon trong méi truong déng nhat trong tmg.

3. Két luan

Qua phan tich 1y thuyét ciing nhu két qua mé hinh phan tich s6 & trén thiy ring. Diéu kién bé mat dat
¢6 anh huong nhit dinh dén sy phan b6 (mg suit, chuyén vi trong khéi dat d4 va trén bién cac duong hdm
trong cac truong hgp khac nhau.

Trong truong hop diéu kién bé mat dit béng phéng thi gié tri (mg sudt, chuyén vi 1a dbi ximg xung
quanh cac duong him. Tuy nhién, trong didu kién bé mat dét thay doi nghlen nhu trong bai toan nghién
ctru thi cAc gid tri img sudt va chuyén vi c6 xu hudng bi 1&ch sang trai, do bé mit dat c6 d¢ ddc tir phai
qua trai Ién phia phai cia cac duong him gia tri img suét va chuyén vi 16n hon bén phia ham bén trai.
Piéu nay duoc giai thich do sw chénh cao ctia dia hinh, trong bai todn dong nhét nén (g suat va chuyén
vi cang vao phia sau trong long nui thi cang tang.

Trong truong hop hai duong him khai dao trong dit da c6 chua khe nirt va voi cac goc nghiéng khe
nut thay doi thdy rang trong truong hop goc nghiéng khe nirt dat da 15° va 30° chuyen vi va tmg suat thay
d6i 16 rét hon mot s6 truong hop khac. Tuy nhién, chiung déu co ciing quy luat bién d6i, didu nay doi hoi
cén phai c6 nhiéu nghién ctru sau hon dé 1am rd tinh phirc tap ciia mdi truong dét da.

Mb hinh phén tich s6 ciing nhur phuong phép sé nén dugce ap dung trong qua trinh phan tich va thiét ké,
du bao som ap lyc dit da va so bd lua chon két cau chdng ban dau trong phan tich. Tuy nhién, cin thiét
phai co su linh hoat, thay dbi khi cap nhat didu kién dia chit & ting doan, tung khu vuc duong him khai
dao trong thuc té dé dam bao c6 hiéu qua céc phén tich.
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ABSTRACT

Research on the effect of joint networks in rock mass
on the stability of twin transported tunnels

Tran Tuan Minh', Nguyen Duyen Phong'
!'Hanoi University of Mining and Geology

The development of transport infrastructure connecting the regions in Vietnam is increasingly
receiving attentions. Highways are being built throughout all the regions of country. Due to the complex
mountainous topographic, the process of forming and building highways in Vietnam will be required the
construction of tunnels through the mountains. The excavation of mountain traffic tunnels as well as
subway tunnels are often used two parallel tunnels to increase transport capacity and convenience in
operating the tunnels. Currently, two parallel tunnels analysis problems are often applied the assumptions
for tunnels with circular cross-sections in an elastic and isotropic medium, the ground surface is assumed
to be flat, and the two tunnels are in a half infinite space by using the numerical analysis models. Two
parallel tunnels with other different cross-sections for different purposes under varies ground surface
conditions by variable complex method and numerical models have also been studied. However, the
researches of the excavation twin parallel tunnels through mountains in the complex geological conditions
including stratification rock mass, joint networks, and karst caverns are still many limitations. Therefore,
in-depth researches will be performed to ensure effective excavation, support and use of tunnels.
Numerical method software was used in the paper to analyze the change of parameters of joints in the
rock mass and the stability of the twin tunnels. The results shown that the joint inclination angle
parameter has a great influence on the failure zone, the impacted area of the tunnel excavation work
around the two tunnels under changing surface conditions, the joint inclination angles have an influence
the most valuable are from 15° to 30°.

Keywords: twin tunnels; joint rock mass; rock bolts; shotcrete; numerical models
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