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LOI NOI PAU

Hoi nghi Khoa hoc toan qudc “Co hoc d4 - Nhitng van dé dwong dai” nim
2021 1a bude phat trién ké tiép truyén thong thudng xuyén, lién tuc, manh mé ctia co
hoc da Viét Nam ké tir 1an Hoi théao khoa hoc dau tién ndm 1984 dén nay.

Piéu dic biét cua Hoi nghi lan nay la to chuc trong luc con bao dai dich
COVID-19 dang hoanh hanh dir doi trén toan cau. Viét Nam, lién tuc tir ddu nim
2020, phai gong minh “chéng dich nhu chdng giic”. Nhiéu can bd co hoc da
Viét Nam vira 1a chién sy trén mat tran chéng dich vura tich cyc tham gia chuén
bi moi mat cho Hoi nghi.

Nét dep cua Hoi nghi 1a c6 dugc su phéi hop td churc nhip nhang cua 3 co
quan don vi: H0i Co hoc P4 Viét Nam (VSRM), Hoi Cong nghé Khoan - Khai
thac Viét Nam (VADPT) va Trudng Pai hoc Dau khi Viét Nam (PVU), cing su
tham gia trinh bay cac bao cdo chinh (Keynote lectures) ctia 4 nha khoa hoc ndi
tiéng quc té.

Chu d& cua Hoi nghj 12 tiép tuc di sau, phan anh nhitng van dé duong dai
ctia co hoc d4 Viét Nam phuc vu phét trién kinh té dat nudc. Trong thoi gian
ngan, cac két qua nghién ciru & hau khip céac linh vuc, tir khai thac dau khi, khai
thac than, xay dung cic cong trinh giao thong, thuy loi, dan dung té1 phong
chéng thién tai, bao vé moi truong, da dugc guri dén hoi nghi.

That dang ty hao cac nha co hoc da Viét Nam da td chuc thanh cong Hoi
nghi Khoa hoc toan qudc - 2021 trong bdi canh cam go cua dai dich. Ban T
chirc cing Ban Khoa hoc Hoi nghi d tuyén chon 35 cong trinh nghién ctru khoa
hoc giri dén Hoi nghi va cong b trong Tuyén tap nay.

Xin tran trong giéi thiéu cing dong nghiép va ban doc.

BAN TO CHUC HQI NGHI
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Opening Speech of VIETROCK2021
Suseno Kramadibrata
ISRM Vice President for Asia

Distinguished Participants, Dear Colleagues, Ladies and Gentlemen

It is a pleasure and privilege for me to open the Vietnamese National
Congress of Rock Mechanics and Engineering (VIETROCK2021) and to
welcome all the honourable participants and speakers to this virtual event to
exchange experience and work together on the exciting field of rock mechanics
and rock engineering. I am grateful that this conference is attended by more than
100 participants from 5 countries and the accepted papers of 35. This
symposium is organized by Vietnam National Group of ISRM - Vietnamese
Society for Rock Mechanics (VSRM), the Drilling and Production Technology
Vietnam and PetroVietnam University.

In this occasion I would like to express my appreciation and gratitude to
the President of VSRM & Vietnam NG of ISRM Prof. Dr. Do Nhu Trang and
Chair of Organizing Committee Dr. Pham Quoc Tuan, for hosting this
symposium and for all the virtual facilities which will undoubtedly highly
contribute to the success of this event.

Distinguished Participants, Ladies and Gentlemen, I do believe this
symposium will provide a valuable opportunity for academics, research
scientists, industry specialists and decision-makers to share experiences. The
objective of this event is to promote the exchange, transfer of knowledge and
experience on rock mechanics and rock engineering for sustainable development
of this field in Vietnam in particular, and in Asia in general. I am sure that all
participants will have rewarding exchanges in this event. I also would like to
convey warm regards from Prof. Resat Ulusay, the President of ISRM to the
Organizing Committee as well as the participants.

In conclusion, I should like to wish you, on behalf of the ISRM Boards,
every success with this important event and look forward to learning about the
outcome.

Thank you very much for your attention and cooperation.

Suseno Kramadibrata
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Hoi nghi Khoa hoc toan qudc “Co hoc d4 - Nhitng van dé duong dai”- VIETROCK?2021,
Ha Noi, 16/10/2021

Su thay doi trang thai ung suat trong khoi da
xung quanh dwong ham do tac dong cua
phwong phap khai dao

Nguyén Xuin Min"", Nguyén Duyén Phong', bao Vin Tuyét’
" Khoa Xdy dung, Truong Dai hoq Mo - Pia chat, Ha Noi
? Bai hoc Binh Duwong, Thu Dau Mot, Binh Duong

*Email: mannxdoky@gmail.com

Tém tat: Bai viét trinh bay anh hudng cta cong nghé khai dao guong him dén sy
phan b tng suit trong khdi da noi dit cong trinh ngam thi cong bang phuong
phap dao kin. Khi sir dung cac phuong phép thi cong khac nhau s€ tac dong vao
khéi da lam thay ddi céac chi tiéu co hoc cua khdi da véi mirc d6 khac nhau.
Trong bai dé cap sy thay d6i mddun dan hoi cta khdi da quanh cong trinh do nd
pha guong ham, tir 6 lam thay d6i cic thanh phan Ung sut trong khéi da bao
quanh duong ham.

Tir khéa: Ung suat, médun dan hoi, khéi da, duong ham, cong nghé khai dao.

1. M& dau

Khi xay dung cong trinh ngdm (CTN) bang phuwong phap dao kin (phuong
phap mo, phuong phap ngam) ngudi ta phai 1y dat da trong tiét dién can dao
(guong ham) bang mot trong cac phuong phap sau ddy: phuong phap thi cong;
phuong phap khoan - nd min; phuong phap khoan 1én toan tiét dién; phuong
phép dung may dao combai.

Vi cac phuong phap pha v& dat da guong ham khac nhau s& kéo theo su
thay ddi cuia cac chi tiéu co hoc ctia khéi da bao quanh v6i mic d6 khac nhau.
Ching han, phuong phép khoan-né min lam tinh chit khdi da thay d6i manh hon
phuong phép dung thiét bi combai; phwong phap né min tao bién 1am thay dbi
chi tiéu co 1y khdi da it hon phuong phap né min théng thuong; phuong phap nd
min vi sai 1am thay ddi tinh chat co 1y ctia khdi ¢4 xung quanh ham it hon so véi
phuong phap n6 dong thoi.

Trong bai viét nay xem xét su thay d6i trang thai ing suét trong khoi d4 xung
quanh ham bang viéc nghién ctru anh huong ctia phuong phap pha vo dat da
guong ham dén bién do1 cia médun dan hoi cua khoi da [1], [4].
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2. Pit van dé

Modun dan hdi cta khdi da xung quanh duong ham co thé duoc dién ta bang
mdi quan hé sau nhu sau [1], [3], [5]:

E(r) = Eof(’”, ay, by, m) (1)
trong (1): Ey - Médun dan hdi ban dau cua khdi da khi chua tién hanh khai dao
guong ham; f(r, ai, by, m) - Ham sb xét dén anh hudng ctia phuong phap dao
phéa guong ham dén sy thay ddi cia médun dan hoi cua khdi da sau khai dao; »
- Ban kinh ty ddi cua vi tri diém xem xét Eyy, ¥ = R/Ry , R - Ban kinh vi tri
diém xem xét dén tdm cta guong dao (tdm ctia ham), R, - Ban kinh cua tiét
dién ham, do R > R,, tir d6 suy ra » > 1,0; a,, by, m - Cac thong sb xac dinh
mtrc d6 anh hudng cta phuong phap dao dén gia tri caa E.

Theo cac nghién ctru cua Sisencov 1. E., Baranov L. V., (2010) [1] va Kartozia
B. A., (1997) [3] thi ham f{r, a;, by, m) c6 the xap xi theo cong thirc nhu sau:

A, ay, by, m) =a, + byr” ()
voi a, b, m la cac thong s6 nhan duoc tir cac vu nd thuc nghiém.
C6 thé bién ddi (2) vé dang sau:
Ar, ai, by, m) = ai[1 + (by/a)r”] (3)

Néu trong (3) ta dat b = (bi/ay) va fir, ay, by, m)la, = fir, b, m) thi c6 thé viét
lai (3) dudi dang (4) nhu sau:

fir, b, m)=1+ b 4)

D¢ don gidn hoa va khong lam thay doi ban chét cua van d&, khi a; dugc lay
lam don vi thi (1) c6 thé dua vé dang:

E(r) = EQf(I", b, l’}'Z) = Eo(l + bl’m) (5)

Tuy theo phuong phap nd min ma cac hé sb b, m s& khac nhau. Cac gia tri
nay nhan dugc khi n6 thyc nghiém trong dao ham. Theo [3] thi c6 thé lay cac gia
tri cua b, m theo Bang sau:

Bang 1. Gia tri ciia b va m tity theo phuong phap nd min

Phwong phap no min b m
Chua n6 min 0 0

NO min tao bién <-0,1 <-0,5

NO vi sai T -0,1+-0,3 Tur -0,5+-2,0
N6 thudng >-0,3 > 2.0
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Sw thay doi trang thdi img sudt trong khoéi da xung quanh dwong ham
do tac dong cua phuwong phap khai dao
3. Pat bai toan
Khao sat mot duong hiam co dudng bién cua tiét dién mé ta bang phuong

trinh tham s [2] trong hé toa do cuc (r, 6):

C
r=1+qgcos(n@)=1+ L _cos(né 6
de0s(10) =14 L eos(n0) ©

trong (2): ¢, n, C; - cac tham sb hinh dang ctia bién him, iy theo Bang 2 dudi day.

Béng 2. Gia tri cua cac thong s6 C; va n

Gia tri | Bién tron | Bién elip Bién hinh Bién hinh
vom vuong cong
C 0 0<C <1 0,1 1/9+1/10
n 0 2 3 4
Dit H= (r - 1) va bién d6i (6) ta co:
H=(r-1)=gcos(nb) (7)

Diéu kién bién cta bai toan duge viét nhu sau:
g, cos(n, r) + 1,9 cos(n,0) = (P - yh) cos(n, r) (7.1)
7,9 cos(n, r) + gy cos(n, @) = (P - yh) cos(n, 0)  (7.2)

Trong (7): cos(n, r), cos(n, 0) 1a cac cosin chi huéng; o, 7,9 va gy - Lan luot 1a
thanh phan tmg suat hudng kinh, @mg suat tiép va ung suét vong; h - Chiéu sau
dat cong trinh; y - Dung trong cua da; yh - Gia tri ung sut nguyén sinh theo
phuong thing dung tai diém cach mait dét mot d6 sau 1a 4; P - Ap lyc hay tai tac
dung trén bién cong trinh (chang han, ham c6 chong gilr thi P 1a phan lyc két cau
chdng; ham c6 ap thi 13 4p luc nude tic dong 1én bién ham,...).

4. Giai bai toan

4.1. Phuwong phap gidi
Dé giai bai toan nay da st dung phuong phap ham tng suat Erry [2].
Ta s& tim ham Ung suat [5] duéi dang:

o(r, 0) = f(r) cos(nb) (8.1)

théa man phuong trinh sau day:
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0. 211 (do_o)_
(ar+rJE(r)(8r r) 0 (8.2)

Khi d6 cac thanh phan tng suat déng thoa mén:

1909 1 9°%p
=, 7Y 9.1
"oror 2 96? e-h
0%
1 09 109%
Tg=—F—"——— 9.3
07,296 ro6or ©-3)
Noi cach khac o,, 6y va 7,49 1a cac nghi€ém cua (8.2).
4.2. Loi giai
Xem xét bai toan trong trudng hop cu thé sau day:
E(r):E() (1 +bl’]n) (101)
r =1+ gcos(nb) (10.2)
o(r, 0) = fir)cos(nb) (10.3)
Thay céac gia tri tir (10) vao (8.2) va bién ddi cho ta:
n
iy =fo+ D Dk (11.1)
Do do:
Do) = (fo +ZfAkfk)cos(n9) (112)
Trong (11):
_ n n+2\_2 i
Jo —(Ar + Br )r J.krz (12)
Trong (12):
4 1
k=— 13.1
3 (13.1)
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Sw thay doi trang thdi img sudt trong khoéi da xung quanh dwong ham
do tac dong cua phuwong phap khai dao

(1+b)(m—-2)°

A=-B=2q(P-yh 13.2
9(P=7h) (2b—m+2)2 (132
Tich phan (12) cho:
b 7'_2 brm—n+2 r—n+2
‘%_Ahm—2fhzq+3[wri)_ 2 ] (19
1)
fk :A(I;k_{_s) (15)

Ak - Pugc xac dinh bang cach giai phuong trinh tich phan: JL ( f( ") ) f;dr =0
1

f: - 1ay tir (12) khi thay & = i.

Thay rang Z?Ak f» khanho so véi fy do do trong tinh toan c6 thé bo qua.

Vi vay ta co:

o(r, 0) = fo cos(n) (16)
4.3. Tinh toan minh hoa

a)Léy: b=-08;n=2;m=-6;9g=0,1.

Khi d6: (m -n)=-8; (m-2)=-8; (m-n+2)=-6; (-n+2)=0. Theo (10.2) co:
A=4(P-yh); B=-4(P - yh).

Theo (11): f5=(0,4 ¥* - 0,4 ¥ -2 ¥> + 2)(P - yh).

Do d6 theo (16) thi:

o(r,0) = (0,4 r®- 0,4 r° -2 >+ 2)(P - yh)cos(20) (17)

b) Lay b = 0, khi d6 E, = Ey = const. Cac gia tri khac gilt nguyén. Khi do
theo (13.2):

A=0,2(P-vh); B=-0,2(P - vh).
Theo (14): f5=0,1 (1 - ¥>)(P - yh).
Do d6 theo (16) thi:
o(r,0) = 0,1(1 - 7*)(P - yh)cos(26) (18)
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Thay (17) va (18) vao (9) cho ta cac thanh phan Gng suét trong khéi da tmg
v6i truong hop thay d6i Ey va voi truong hop khong thay d6i Ey = Ey = const.
Két qua tinh toan cho trong Bang 3 sau day.

Bang 3. Cac gia tri thanh phan tng suét‘phén b trong khi da
quanh cong trinh ngam

Gia tri Khi gia tri médun dan hoi
tinh toan T?ay déi6: E, = Eoz(l + br'™) Khéng ddi: E,,, = E) = const
040~ - r» - 5 r° + 5P - 2
o(r, 0) yh)cos(20) 0,1(1 - ¥7)(P - yh)cos(20)
0,8(6r"0 - 5 410" + 15)(P - o 4
o, JB)cos(20) 0,227 - F)(P - yh)cos(26)
0,8(36r"° 217 - 5P -
oy yh)cos(20) 0,6(P - yh)cos(20)
] 08(7r° - 577 + 57 - 5P -]-022 + F° - FHYP -
0 yh)sin(26) yh)sin(26)
Bang 4. So sanh cac gia tri ng suét khi Eyy=Eo(1 + br") voi1 E(,, = Ey = const
Ty s6 giita cac ng suit, k Gia tri
k=0./0, 4,0(6r" - 5r° + 10+ 15°)/(2 - ¥
ky=0, /0, 4,0(12:°° - 778 - 5/3)
ky =79/ T, 4,077 - 58 + 5,7 - 5) 2+ 2 =)
* * ok o ;. _ + .
Ghi chi 0,,09,T,9 -Ung vo1 Ey) = Ey(1 + br');
0,,09,T,9 - £y = Ey = const
Bang 5. Thay d6i hé s6 k theo 7
- Ti 0 giira cac Wng suit
r k1=O':/O',, k2:O-;/O-9 k3:T:9/Tr9
1 1,0 104,00000 13,33333 4,00000
2 1,1 95,86838 -1,22280 -0,93589
3 1,2 95,96196 -5,42630 -2,82088
4 1,3 99,55280 -6,61734 -3,83050
5 1,4 105,09500 -6,90452 -4,52604
6 1,5 111,97330 -6,92679 -5,07626
7 1,6 119,90160 -6,88204 -5,53990
8 1,7 128,72920 -6,82996 -5,94145
9 1,8 138,36800 -6,78631 -6,29364
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Sw thay doi trang thdi img sudt trong khoéi da xung quanh dwong ham

do tac dong cua phuwong phap khai dao

TT Ti s0 giira cAc wng suit
r k1=0';k/0'r k2=0'2/69 k3:T:9/Tr9

10 1,9 148,76230 -6,75324 -6,60460
11 2,0 159,87500 -6,72917 -6,88036
12 2,1 171,68000 -6,71192 -7,12576
13 2,25 190,64540 -6,69486 -7,44560
14 2,5 225,50750 -6,67998 -7,87583
15 2,75 264,33200 -6,67329 -8,20919
16 3,0 307,04620 -6,67012 -8,47181
17 3,5 403,98420 -6,66774 -8,85225
18 4,0 516,12670 -6,66705 -9,10829
19 4,5 643,38490 -6,66682 -9,28821
20 5,0 785,71370 -6,66673 -9,41918
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Hinh 1. Biéu d6 phu thudc hé sb k theo r

5. Két luan

- Do anh huéng ctia cong tac khai dao dat ¢4 guong hdm bang khoan n6 min
nén chi tiéu co - ly cua dat da thay doi (£, = Eo(1 + br™)); su thay doi nay xay ra
theo xu hudng gidm cac chi ti€u co hoc cua khoi dd quanh cong trinh ngam (£,

< Ey);

- Céc thanh phan tng suat quanh khéi da trong truong hop chi tiéu co - 1y

khéi da thay d6i ciing sé& thay doi theo véi hé sb thay doi kha 16mn;

- Ty sb cta thanh phan tng suit hudng kinh &, thay d6i kha 16n theo vi tri
(ban kinh) cia diém khdao sat; ty so cua thanh phan Ung suat vong &, thay doi
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khong dang ké, dao dong va 6n dinh trong khoang k, = 6,6667-6,6668; ty sb cla
thanh phan (mg suét tiép va k; ting cham;

- Pé giam cac thanh phan tng sut quanh khdi d4 can ap dung bién phap nd min
tao bién, dao guong bang khoan toan tiét di€n, dung may combai dao guong,...;

- Trong trudng hop van phai ding khoan - nd phd da gwong him can tién
hanh phun, tram khoi d4 quanh cong trinh bang dung dich lién ket d¢ cac ung
trong khoi da khong tang dang ké.
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