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Xay dyng dwong hgm trong di c3ng thuong st dung phwong phip khoan-na min dé phi
di gvong hgm. Sau khi na minva xuc bzc dat di na ra sé nhan dwoc khoang treng bén
trong duong bién theo yéu ccu thiét ké. Khzi di bao quanh dudng hem phia ngoai duong
bién tuy khéng bi phi hdy nhung phit sinh n3t né, lyc dinh C va géc ndi ma sit @ cla
khai di gidm, do d6 ma do6 bén cuia khai di giam di so véi trwdc khi ne min. M3c do giam
bén cla khai di phu thudc vao cong nghé na min. Bai viét nay xem xét su thay dai mo
dun bién dang khei di do na min, tlr d6 xem xét anh hwdng ctia na min dén trang thii 3ng

suat trong khai di quanh duong hgm.

Tw khoa: no min, mo dun bién dang, trang thai ung suat, do bén, két cau chong.

1. Gié6i thi¢u

Nhan they rang do anh hwéng clia na
min ma cic chi tiéu co hoc cua khai di
thay dai so vai tredc khi na. Chyng han
md dun bién dang E, gbc ndi ma sit ¢,
luc dinh C, m3c d6 n3t né, tec do truyén
am, ... clia khai di sau na sé thay dai so
vai trvac khi na (NguyHn Xuan Man,
2010).

Trong bai viét nay nhém tic gid da
dwa ra hai quy luat bién dai ciia md dun
bién dang cia khai di quanh duong
hem do &nh hwéng ctia na min, dé la:

E(r) = Eo (1+ br'™) va E(r) = Eo[1+
br™ sin(ar - f5)].

TU d6 cic tic gia da tién hanh khao
sat sy phan b 3ng suat trong khai di
quanh duong hgm. Két qua khao sit sé
cho b3c tranh vé su phan bz 3ng suat,
dé tir do dinh gii do bén cla khzi di
lam co s@ dé Iwa chon loai hinh két cau
cheng gilr hgm cho phu hop.
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2. Pit van dé

Khi xay dwng dwong hem nguoi ta
cgn dao phi gwong béang cic phuong
phip khic nhau nhuv: khoan-na min,
ding bua chén, dung sting ban nuéc,
dung combali, dung may
khoan,...Trong di ran thi phi di gwong
h¢m hay st dung la phuong phip
khoan-na min. Sau khi na phi xong,
nguoi ta xdc bzc dat di na ra va nhan
duoc khoang khéng bén trong dwong
bién hgm thiét ké. Khai di xung quang
hem phia ngoai duong bién tuy khong
bi phi hidy nhwng cic chi tiéu co-lé cla
khei di sau na thay dai nhiéu so voi
trwée khi na. Tuy thudc vao cich na ma
sw thay dai do c6 quy ma, tinh chat khic
nhau. Thuc t€ na phi di dao hgm cho
thay, na min tao bién sé tao duoc duong
bién tet hon, cic chi tiéu co-1é cla khei
di quang hgm c6 m3c do thay dai it hon
so voi trvde khi na; nguoc lai néu na
min bang phwong phip théng thuong
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thi m3c do thay dai I&n hon, duong bién
nhan dwgc sé 16i, 1dm nhiéu (B.A.
KapTo3ns 2001).

Ven dé cgn xem xét dat ra la sy phan
be 3ng suat trong khai di quang duong
hgm sé thay dai thé nao do anh huédng
cta cbng tic khoan-na phi di guong
hcm?

3. Gia thiét va dit bai toan

Vung det di xung quanh dwong hem
sau khi na min sé cé cic chi tiéu co-ly
thay dai. Trong bai viét nay, nhom tic
gia dé cap dén sy thay dai ctia mé dun
bién dang cla dat di sau khi na phi
guong hgm. Gia thiét rang mé dun bién
dang cla khai di quanh cong trinh tai
diém xem xét c6 bin kinh ty dzi r sé
thay dai theo quy luét nhu sau:

E(r) = Eof(r). (1)

trong (1): =R/Ro; Ro - ban kinh
dwong hgm; R - bin kinh diém xem xét;
Eo-md dun bién dang cta khei di trudc
khi na min; f{r) - ham phu thudc r.

Nhom tic gia xem xét hai truong hop
clia f{r), cu thé nhu sau:

Ar) =[1+ br]. 2)

1r) = [1+br sin(or-B)]. (3)

trong (2) va (3): b, m, o va S 1a cac
théng s& thyc nghiém,

V@i cic gid thiét (1), (2) va (3) nhém
tic gid tién hanh gidi bai toin phyng cla
Ié thuyét dan hoi trong hé toa dd cuc
O(r,0) dé tim ra quy luat phan b 3ng
suat trong khei di bi bién dai tinh chat
do &nh hudng cta na min phi di dao
guong.

4. Giai bai toan
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Pay la bai toin phyng cua Ié thuyét
dan héi quen thudc trong co hoc di.
Trong hé toa do cuc O(r,0) cic phuong
trinh duoc viét (NguyHn Quang Phich
2000) nhu sau:

Phuong trinh vat Ié:

301
rzzm(ar 0',9) 4.1)
£= (lr)(o,g—a,,) 4.2)
700 (43)

T (4.1), (4.2) suy ra: g, =¢g .
Phuwong trinh twong thich c6 dang:

o2 202 _,
or r

b

(0 2
hay la: | —+= =0.
ay la (aﬁrjgé’ 0 %)
trong (4.1), (4.2) va (4.3): &, €o- Ign lugt
la biéndang huéng kinh va bién dang vzng;
yr0 - bién dang gdc ty dzi.

Tim I&i gidi clia bai toin bang ham 3ng
suat Eiry c6 dang ¢ = ¢(r) dong nhat théa
man (6.1) va (6.2) du¢i day (W.B.
Baknatwuos, b.A. KapTo3ua 1987):

(6.1.)

=2
op
o,=—.
0 or

Pua (6.1) va (6.2) vao (4) cho ta:

(S

07 4 E(r)
Pua (7) vao (5) nhan dugc phwong trinh
Co ban sau day:
(1)

(e

Loi gidi cta (8) c6 dang:

(6.2)
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A, B - la cic hang sz tich phan cgn xic
dinh.

Tw (6.1) va (6.2) ta co:

r
o =2=AJ7E(r)dr+B.
r 7 1 7"3

oy _ A{”E(r)dr_i_E(r)} s

o or { 1’3 1’2

(10.1)

(10.2)

Pé xic dinh 4 va B cgn thiét lap diéu
kién bién cla bai toin nhw sau:

(11)

trong (11): P - phan lyc cua vo chang
trén bién hgm, khi khéng lap dat vo cheng
thi P = 0; y - dung trong cta di; % - chiéu
sau dat cong trinh.
Pua (11) vao (10.1), (10.2) roi giai hé
phuong trinh do6 theo 4 va B cho ta:
A= sp-p,
OIOE(r)dr

17’3

Thay (12) vao (10.1) va (10.2) nhén
duoc:

oyp_1=P va %9 s =yh.

(12)

" E(r)dr
J 3
1 r
0, =P~(P-yh)
OFE(r)dr
1 7’3
(13.1)
’I'E(r)dr
o, =P—(P-yh)L P E(r)Pyh)_  E(r)(P-rh)
¢ ’?E(V)dr L EG)r T a R E(r)dr
1 r 1 r3 1 }"3

(13.2)

V&i trvong hgp dwong hem khdng
cheng gilr thi phan lvc P =0.

Bua P = 0 vao (13.1) va (13.2) va rut
gon Eo, sé nhan dugc cic suat trong khai
di quang dwong hem bi anh hwdng cla na
min phi di khi dao gwong, cu thé la:

" E(r)dr " f(r)dr
j 3 '[ 3
o =yh L 7 =yh L r .
‘}OE(r)dr OF (r)dr
1 ’”3 1 }”3
(14.1)
’I’f(r)dr
o,=rh 1 r3 f(r) o + }/hf(r)
0 Off(r)dr rsz(r)dr r rzoff(r)dr
1 7'3 1 ”3 1 ”3
(14.2)

5. Loi giai s6 cho trudng hop cu thé

Vi du loi giai sz cho truong hop cu thé
dugc ti€n hanh trong hai trvdng hop:

DAN=1+br"veib=-1;,m=-2;
suyra f{r) = (1 -r2), thay f{r) vao (14.1);
sau do lay tich phan cho ta:

o, =7/h(r_4—2r_2+1). (15.1)
oy = )/h(3r_4—2r_2+1). (15.2)

i1) f{ir) =1+br"sin(ar-p), V@i b=-1; m
=-2; =27 va b=7i;
18

18
thay f{r) vao (14.2); sau do ley tich phan
cho ta:

Suy 1‘.’:1]”(r)=1—r’2 sin(2n’r—7—”j,

"3 r =5 "5
[r—=dr+0,34] r sin(Z;z'r)dr—O,94jr cos(Z;z'r)dr

_ 1 1 1
o, =yh

T3 7.5 7.5
[ r2dr+0,34 | 7~ sin(27r)dr—0,94 [ 1~ cos(27r)dr

1 1 1

(16.1)
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r

73 r+0, rr‘fssin 77 )dr—0, rrfscos zr)dr P . N
o d 034{ (27r)d 094{ (27r)d }+V:‘x Cho I”thay del tinh tinh (Gf'j va (0-9)

I
1
0= % ) ©
[ 3dr+0,34 [ 7 sin(27r)dr-0,94 ] 5 cos(2zr)dr | " vh vh
1 1 1

12 10 3dsin{2x) -0 S4cos{2a) . Két qua tinh cho trong bang du¢i day.

Tr2 5 .5 7,5
j[r +O,34sin(27rr)70,94cos(27rr)}_ dr+0,34 [ ™ sin(270r)dr—0,94 [ r=> cos(2zr)dr
1 1 1

(16.2)

Bdng 1. Gia tri (0”] va (0‘9) theo bién r
vh yvh

Truong hop 1: Ar) =1 -1

1L 1,2 1,4 1,75 | 2,0 2,2 24 2,6 2,8 3,0

orlyh 0,010,093 | 0,24 | 0,454 | 0,563 | 0,629 | 0,683 | 0,726 | 0,761 | 0,79

ool yh 2,01 1,058 | 0,761 | 0,667 | 0,688 | 0,715 | 0,743 | 0,77 | 0,794 | 0,815

Truong hop 2: f(r) = 1- r2sin(2nr- (711/18))

rol10] 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30

orlyh 0,0 { 0,571 | 0,662 | 0,598 | 0,583 | 0,795 | 0,873 | 0,88 | 0,824 | 0,801

oo/ yh 2,011,347 | 1,271 | 1,881 | 7,19 1,2 1,08 | 1,085 | 1,423 | 4,303

Du6i day la biéu do 3ng suat clia hai truong hop hinh 1.

——or'yh —#—cbivh ——or'yh —ocbivh

2 b)
Hinh 1. Biéu do phan bé vmg sudt (a-treong hop 1; b-trwong hop 2)

6. Két luan khic nhau dén trang thii 3ng suat cla

K&t qua giéi bai toin cho thaynamin KNl di xung quanh duong hgm.

phi di gwong hem cé anh hudng rat - Trwong hop khi E(r) = Eo (1 - r?)
cho thay: Trwong 3ng suat trong khai
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di quanh cong trinh dao bang phuong
phip khoan na khong thay dai ding ké
cd vé luvgng va tinh. Trwong hop nay la
do da sir dung phwong phip na min tao
bién dé phi di guong hgm, do d6 da han
ché &nh huéng cla na min dén dac tinh
khai di xung quanh.

- Truong hop khi E(r) = Eo[l -
2sin(2nr - (71/18)] cho thay: Ung suat
o dat cyc dai la 7,199k, tai r = 2,0;
dwong biéu diHn cla oy c6 ding diéu
TAI LIEU THAM KHAO

dang lwvgn song. Nhén thay trong ving
khai di co binkinh » =2 co sy tép trung
Ion 3ng suet vzng, vi vay khei di dH bi
phi hdy néu khéng c6 gidi phip chang
gilr thich hop. Ung suat hwdng kinh o,
khong thay dei ding ké so voi cic
phuvong phip dao hem khic. Truong
hop nay 3ng véi viéc str dung phuong
phip na min thuong dao gwong nén da
c6 &nh hudng 16n dén dac tinh khzi di
xung quanh.
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EFFECT OF BLASTING ON STRESS STATE IN THE ROCK
AROUND THE TUNNEL
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ABSTRACT

Build tunnel in hard rock, usually using the drill-blasting method to break the tunnel
stone. After blasting and shoveling, the gaps will receive gaps within the boundaries as
required by the design. The rock mass surrounding the tunnel outside the boundary is not
destroyed, but the crack 1s generated, the Stick force C and the frictional internal angle ¢
of the rock mass decreases, so that the strength of the rock decreases as compared to
before the explosion mine. The level of rock durability is dependent on the blasting
technology. This article examines the change of rock deformation due to blasting, which
examines the impact of blasting on the stresses in the rock around the tunnel.
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