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hém thuong dwoc danh gid qua cac biéu
hién bién dang va kich thwéc vang phéa hay
déo clia khdi da xung quanh céng trinh ngam (CTN)
sau khi dao. Hién nay cac phuong phap xac dinh
bién dang va kich thwéc viing pha hiy déo xung
quanh CTN sau khi khai dao bao gbém: phuong
phap ly thuyét, trong phong thi nghiém, do dac hién
trwrng va moé hinh sé [1], [2]. Trong dd phuong
phap ly thuyét chi gidi dwoc nhivng bai todn bién
don gian, phwong phap nghién ctru trong phong thi
nghiém cé nhiéu wu viét nhwng chi phi lam thuc
nghiém I&n, phwong phap do dac hién trwéng cho
két qua thuc t& nhung sau khi khai dao mai co dwoc
céc két qué do dac nén khang thé dy bao-trwdc do
6n dinh ctia khéi da xung quanh CTN, con phuong
phap sb |& mét trong nhitng phuwong phap nghién
ctru chi phi thp, mé phéng dwoc cac diéu kién bién
phirc tap, cac diéu kién dau vao khac nhau, xét
duoc nhiéu yéu t6 anh huéng, c6 thé méd phéng du
bao trwdc dwoc bién dang va kich thuéc ving pha
hiy déo xung quanh CTN chinh vi vay da duoc st
dung nhiéu trong cac nghlen ctru thiét ké trong linh
vUC cong trinh ngam va mo Tron% bai viét nay nhém
tac gia str dung phan mém FLAC® mé phéng, phan
tich quy luat bién doi dia co hoc cla khdi da Xxung
quanh CTN hinh trdn ¢d ban kinh 2,5 m (rng v&i sw
thay ddi diéu kién ap luc dia téng goc ma sét trong
va lyc dinh két clia kh0| da. Két qua md phong rut ra
duoc cac nhan dinh v& quy luat bién dang, ving pha
hay déo clia khéi da xung quanh CTN trong cac diéu
kién khac nhau. Cac quy luat thé hién rat rd sw phu
thudc clia cac dai lwgng duoc khdo sat dén do 6n
dinh ctia khéi da xung quanh dworng ham.
1. Lap mo hinh khao sat
Dé& nghién ciru quy luat bién dang va kich thwdc
viing pha hiy déo clia khéi da xung quanh CTN hinh
tron ¢ xét dén a&nh hudng cta ap lwc dia tAng, goc
ma sat trong va lwc dinh két bai viét str dung phan
mém FLAC™ dé tién hanh khdo sat [4], [5], [6]. M6

6 &n dinh cla khéi d& xung quanh dudng
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hinh khao sat cé kich thwde: chidu dai, rong va cao
clia md hinh 1a 140x60x3 m, twong ng voi truc X, Y
va Z, tai githa md hinh dao du’o’ng ham hinh tron lwu
khéng mat 16 ¢ ban kinh 2,5 m thé hién trén H:1. Cac
diéu kién bién trong md hinh nhw sau: méat duwéi va
bén mét bén dwoc cb dinh, mét trén ctia mé hinh dwoc
dat tw do thé hién trén H.2. Trong mé hinh mé phéng
st dung tiéu chun pha hiy Mohr-Coulomb [3]:
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2. Phan tich két qua mé hinh

2.1. Phéan tich anh hwéng cada dp lwc dja taing
dén bién dang va ving phd hay déo xung
quanh CTN

D& khao sat anh hwdng ctia ap lvc dia tang dén
quy»luat bién dang va kich thuéc vung pha hdy déo

cGa khéi da xung quanh CTN hinh tron, nhém tac
gia khao sat v&i hé sb ap lyc ngang A=1, lwc dinh
két c=2 MPa, géc ma sat trong @=30°, thay ddi ap
lyc dia tAng twong wng v@i P=5 MPa, 10 MPa, 15
MPa va 20 MPa. Két qua-mé phoéng thé hién trén
H.2, H.3, H.4.

H.2. Bién dang quanh CTN tng véi céc gia tri ap luc dia tAng:
a - Khi P=5 MPa; b - Khi P=10 MPa; ¢ - Khi P=15 MPa; d - Khi Pf20 MPa
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5 H.3. Méi quan hé giira &p lurc dja tang
vc?i bién dang xung quanh ham

T H2 va H.3 thay rang khi ap Iwc dia tAng tang
thl b:en dang xung quanh ham tang déu, cac gia tri
bien dang noc, nén va hai bén héng hdm chénh
léch nhau khéng I&n. Bién dang hai bén hodng
dwdng hdm co ban 1a co gia tri nhw nhau.

Gia tri 4p lyc dia tAing P=5 MPa, 10 MPa, 15
MPa va 20 MPa twong (ng bién dang néc béng
0,0037 m; 0,001 m; 0,02 m; 0,034 m va bién
dang nén bang 0,0057 m; 0,011 m; 0,019 m;
0,03 m. M6i quan hé cla gia trj ap lwc dia tang
den blen dang xung quanh dudng ham thé hién

trén hinh H.3. :

. Tir H.4 c6 thé thay rang kich thudc ving déo
tang ty I& thuan voi ap lwc dia tang, khi ap lwc
dia tang P=(5; 10; 15; 20) MPa twong &ng vé&i
kich thu'o’c vung pha hay déo bang 0,6 m;1,2m;
1,8mva22m.

2.2. Phén tich anh hwdong cia géc ma sét
trong dén bién dang va vung pha hay déo
xung quanh CTN

Dé khado sat anh hwdng cla géc ma sat
trong dén quy luat bién dang va kich thuéc
vung phé hdy déo clia khéi da xung quanh ham
nhém tac gid khao sat gia tri P=15 MPa, luc
dinh két c=2 MPa, hé sb ap lwc ngang A=1, thay
doi géc ma sat trong twong wng v&i @=20°; 30°;
40°; 50°. Két quéd md phoéng thé& hién trén hinh
H.5, H.6 va H.7.

Twr H.5 va H.6 ta c6 thé thay rang: khi géc ma
sat tadng bién dang xung quanh dwdng ham
giam, cac gia tri bién dang noéc, nén va hai bén
hong hdm chénh léch nhau khéng Ion. Gia géc
ma sat tang tir 20°+30° thi gia tri bién dang néc
nén va hai bén héng dwdng hdm c6 sw chénh
l&ch I&n, con gia tri lwc dinh két tang ttr 30°+50°
thi bién dang c6 thay dbi giam dan nhwng khdng

dang ké.
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FLAC3D 3.00

Step 7157 Model Perspactive
17:5813 Sun Jun 25 2017

Cenler: Ratatior:
X 6.500e+001 X 0000
Y 0.000e+000 ¥: 0.000
2 3000e+001 Z 000
Dist 388Ge+002  Mag. 9
Ang: 2500

Block State

None
i shear-n shear-p
i shear-n shear-p lersion-p
| shear-p tensicn-p
tension-p

ltasca Cansuing Group, Irc:
Minneapalis, MN USA

FLAC3D 3.00

Slep 7278 horiel Perspecive
18:00:57 Sun Jun 26 2017

Cenler: Rotation;
X 8500+ 001 X 0000
Y2 0.000e+000 Y: 0.000
Z: 300004001 z 0000
Dst 3886e+002  Mag: 9
Ang. 22800

Block Smte

None
[8l shear-n shearp

shear-n shear-p tension-p
1] shearp

[l shear-ptensicn-p

Itasca Consulting Group, Inc.
Minneapolis, MN USA

a - Khi P=5 MPa; b - Khi P=10 MPa; ¢ - Khi P=15MPa;, d - Khi P=20 MPa
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FLAC3D 3.00

Step 7970 Model Perspective
17:5%:54 Sun Jun 25 2017

Canter: Rotation:
X:6.500e+001 X 0.000
¥:0.000e+000 Y: 0.000

/300084001 7 000
Dist:3838e+002  Mag: 9
Ang.: 22500

Block State

Mona

shear-nshear-p

shear-n shear-p tension-p

she

shear-p tension-p

FLACID 100

H.5. Bién
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dang xung quanh hadm (kg céc gia tri géc ma sat trong:
a - Khi =20°; b - Khi =30° ¢ - Khi =40°; d - Khi p=50°
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Gac ma sit trong (d9)

H. 6 Mbi quan hé gitka goc ma sat trong
véi bién dang xung quanh ham

a)

" FLAC3D 3.00

Step 8165 Modei Perspective
18:03:12 Sun Jun 25 2017,

;| Center: Rotation:

X: 65004001 X 0000
¥: 0.000e+000 Y: 0.000
'] Z:3.000e+001 Z: 0000
Dist 388604002 Mag. g
Ang: 22500
Block State

H None:

[581 shear-n shear-p

[} shearn shear-p tension-p
|8 shearp

| shear-p lansion-p

Itasca Cansulting Geoup, Inc
Mirnzzpols, MN USA

FLAC3D 3.00

Step 6557 Mode! Perspective
WBﬂ“JZ Sundun 2520‘!7

Cs«" e Rlxaum
X: B.500e+001 X 000
¥ 0.000e+000 ¥: 0000
Z:3.000e+C01 Z 0000
Dist 36864002 Mag: 8
" Ang: 22500
Block State
Nane
[ | shear-n shear-p
~ | shaar-n shear-p lension-p
shearp

i) shear-p lansion-p

. | tasca Corsuiting Growp, Inc
, | Minneapolis, MN UsA

H.7. Vung phé hiy xung quanh ham
a - Khi =20° b - Khi ¢=30°
2.4. Phan tich anh hwéng cua lwc dinh két
dén bién dang va viung phad hdy déo xung
quanh ham
DPé& khao sat anh hwéng cta lyc dinh két dén
quy luat bién dang va kich thwéc vang pha hiy déo

Gia trj bién dang hai bé&n héng duwdng ham (ng
véi cac gia tri ma sét trong co ban ¢o gia tri nhw
nhau. Gia tri géc ma sat trong ¢=20%; 30°; 40°; 50°
twong (rng bién dang noc bang 0,33 m; 0,2m; 0,15
m; 0,13 m va bién dang nén bang 0,3 m; 0,19 m;
0,14 m; 0,12 m.

Mbi quan hé cla gia trj géc ma sat trong dén
bién dang xung quanh duwong hadm thé hién trén
hinh H. 6. Tir H.7 c6 thé thay rang kich thuéc ving
déo tang ty 1& thuan v&i goc ma sat trong, khi gia tri
goc ma sat trong ¢=20°; 30°; 40°; 50° twong (rng
v6i kich thuwdc vang pha hiy déo bang 3,0 m; 1,8
m; 1,0 mva 0,6 m.

b)

FLAC3D 3.00

Step 7278 Model Perspective
1B:04:10 Sun Jun 25 2017

Center; Rataticn:
X: 6.500e+001 X 0000
¥: 0.000e+000 Y. 0000
Z:3.000e+001 Z 0 (DD 3
Dist 3886e+002  Mag:
Ang: 22, EIJ

Block State

None

‘shear-n shear-p

Shear-n shear-p tension-p

shear-p

shear-p lension-p

tasca Carsuling Group, Inc
Minneapols, MN USA

FLAC3D 3.00

Srep G250 MAdel Perspective
180559 SunJun 252017

Center.
X:6.500e+001
¥: 0,000e+000
2Z: 3000001
Dist 30864002 Mag:  ©

Rotaton:
X 0000
Y: 0000

Block State

None
[2%] shear-n shear-n
shear-n shear-p lension-p
] shear-

£ P
| shearplension-p.

ftasca Consuiting Group, Inc.
Minneapofis, MN USA

rng voi cac gia tri goc ma sat trong:
c - Khi p=40°; d - Khi ¢=50°

cta khéi da xung quanh dwdng hadm ta khao sat
voi gia tri p=15 MPa, géc ma sat trong ¢=40°, hé
sb ap lwc ngang A=1, thay ddi lwe dinh két twong
tng v&i c=(1; 2; 3; 4) MPa. Két qud md phéng
dwoc thé hién trén H.8, H.9 va H.10.

CONG NGHIEP 0. 502 - 2018 [
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H.8. Bién dang xung quanh ham (g véi cac gia tri luc dinh két:
a-Khic=1;b-Khic=2; ¢c-Khic=3; d- Khi c=4

a) b)

ltasca Cansulting Group. Inc.
Minneapoiis, MN USA

FLAC3D 3.00
6215 Model Perspective

3 5un Jun 25 2017 18.09:24 Sun Jun 25 2017
Rotation Center. Rotatin
X 0000 X 6.500e+001 X 0.000
¥: 0000 Y0000+000 Y. 0000
Z 0000 Z3000er0l  Z 0000
Mag: 9 Dist 3886e+0(2  Mag. 9
Ang: 22500 Ang. 22500

State Block State

FLAC3D 3.00 FLAC3D 3.00.
Step 7211 Model Perspective Step 6557 Model Perspective
18:06:52 Sun Jun 25 2017 16:07:42 Sun Jun 252017
Retation: Center: Ratatien:
X 0000 X:6.500e+001 X 0.000
Y. 0.000 ¥: 0.000e+000 Y- 0.000
Z 0000 Z: 3.000e+001 Z 0.000
Mag: 9 Dist 3886e+002  Mag:
Ang: 22500 Ang: 22500
Block State Block State
None Nore
shear-n shaarp shearn shearp
shear-n shear-p lensicn-p [21] shear-n shear-p rsion-n
shearp [ shearp
|| shear-p tension-p shear-p tension-p

Itasca Corsuiing Group, Inc.
Mirneapolis, MN USA

FLAC3D 3.00
Slep 6069 Mol Perspective

N shear-p
1 shear-p tension-p

Hasca Consulting Group, Inc.
Minneapolis, MN USA

H.10. Viing pha hay xung quanh hdm tng véi céc gia tri luc dinh két:
a-Khic=1; b - Khi c=2; ¢ - Khi ¢=3; d - Khi c=4

m CONG NGHIEP M. SO 2 - 2018
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y B Lurc dinh két (MPa)
H 9. Mbi quan "hé gitra lwre dinh két

vGi bién dang xung quanh hdm

Tu’ H.8 va H.9 c6 thé thdy réng: lyc dinh két tang
bién dang quanh CTN gidm. Nhwng gia Iwc dinh két
tang tr 1,0+2,0 MPa thi gié fri bién dang néc nén va
hai bén hong duong ham c6 chénh léch I6n. Khi luc

dinh két téng tlr 2,0+4,0 MPa thi bién dang c6 sw thay
ddi giam dan: nhwng khéng dang ké. Bién dang hai

bén héng h&m co' ban c6 gia tri nhw nhau. Gia tri luc
dinh két c=1 MPa; 2 MPa; 3 MPa; 4 MPa twong trng
blen dang noc bang 0,02 m; 0,016 m; 0,013 m; 0,012
m va bién dang nen bang 0,02 m; 0,014 m; 0,013 m;
0,012 m. M&i quan hé clia e dinh két dén bién dang

" xung quanh dwdng ham dwoc thé hién trén hinh H.9.

H.10 cho thay rang kich thuwdc ving deo tang ty 1é
thuan véi lwe dinh két, khi gia tri Iuc dinh két c=1; 2: 3
4 MPa twong (ng voi kich thuéc vang pha hay deo
bang 1,5m; 1,0 m; 06mva04m ,

3. Két luan kién nghi - -

Théng qua s& dung phan mém- Flac O tién hanh
mo phong anh hwong cua cac yéu td dén bién
dang khéi dat da xung quanh dudng ham. Két qua
md phdng sé cho thay: gia tri bién dang va kich
thuoc vung pha hdy déo xung quanh céng trinh
ngam hinh tron phu thudc rat ré vao ap luc dia
tdng, géc ma sat trong va lyc dinh két. Két qua
nhan dwoc tir thi du khao sat cho thay o giai bang
phuong phap s6 co thé ké dén nhidu yéu td anh
hwéng va cac diéu kién bién phirc tap. Cac két qua
md phdng cho phép du bao chinh xac bién dang,
Kkich thuoc viing pha hdy déo xung quanh cong

'tnnh ngam Tl d6 dé xuét lwa chon cac gidi phap

cong nghé dao, chéng thich hep.0
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SUMMARY

The geomechanics factors of rock mass
around tunnels will be changed after the
opening of circular cross-section tunnels and
the rocks mass can stabilize or destabilize.
The degree of stability of rock mass depends
on factors such as: shape, rocks and lateral
pressure, friction angle, cohesive force etc.
Within the article, in order to simulate and
analyze the mechanical change rules of rock
mass around a circle cross-section with radius
2,5 meters the FLAC™ software is used.
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