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TOM TAT

Khéo st va danh gia su 6n dinh thanh giéng khoan trudc khi tién hanh khoan la mét cong téc quan
trong nham gidm thiéu t6i da nhimg rdi ro cé thé gap, t8i uu hda qua trinh khoan dé giam chi phi
va dong thai dadm bao an toan cho moi trudng va con ngudi. Muc dich clia bai bao nay la phan tich
su 8n dinh clia thanh giéng khoan théng qua cac tiéu chi pha htly khac nhau ctia Mohr-Coulomb,
Tresca va Von Mises. Tu dé xac dinh ty trong dung dich khoan hop ly khi phan tich, so sénh déng
thai nhiéu két qua dua ra bdi nhiéu tiéu chi pha hay khac nhau véi cing mét bé sé liéu dau vao.
Viéc két hogp dong thai nhiéu tiéu chi pha hlly nham muc dich van dung dugc déng thoi uu diém
va khdc phuc cac nhugc diém ctia méi tiéu chi. Tiéu chi pha hdy Mohr-Coulomb 1d mét phuong
phap danh gia dua trén mé hinh ma sat dong va suc kéo trong vat liéu, trong khi vai tiéu chi pha
hly Tresca thi khi hiéu (ng suét kéo gilra Ung suét cao nhat va Ung suat thap nhat trén mat phang
cat vugt qua gidi han Uing sudt cat clia vat liéu, thi vat liéu sé bj cat nut hodc bj bién dang vinh vién,
con theo tiéu chi Von Mises thi néu tng sudt Von Mises vuot qué gidi han Ung sudt clia vat liéu
thi sé lam vat lieu co thé bi bién dang vinh vién hodc phé hdy. Két qua clia nghién cu cho théy
néu ta chi str dung bién dudi ctra s6 dung dich khoan 1a dp suat 16 réng thi sé c6 nhimg doan gay
ra su co sap I& do chua xem xét dén ap suat gay sap I&. Tuong tu néu ta si dung bién trén clia
clia s6 dung dich khoan a ap suét bt dau tao khe nut (Fracture Pressure Gradient) thi ciing sé c6
nhing doan gay su c6 sap 16. Do do, viéc xay dung ctia s6 dung dich khoan theo ba tiéu chi phé
hly Mohr-Coulomb, Tresca va Von Mises, két hgp vai viéc khao sat va xem xét téi yéu to thanh tao
clia giéng, do sau va dd nghiéng ctia than giéng trong viéc phan tich su én dinh ctia thanh giéng
khoan nham gitp ngudi ky su co thé dua ra quyét dinh sir dung tiéu chi pha hlly nao sé thich hop

cho ting doan than giéng khac nhau.

Tirkhoa: On dinh thanh giéng khoan, Tiéu chi pha hty, Mohr-Coulomb, Tresca, Von Mises

MG PAU

Nhu ciu phén tich dn dinh giéng ngay cang gia ting
trong cong nghiép dau khi, dic biét la khi khoan cac
giéng c6 goc nghiéng 16n trong cac bon tram tich sau
vasiéusau'. Phan tich 8n dinh giéng 1 rit quan trong
trong qud trinh khoan céc giéng dau khi. Cac van dé
mdt 6n dinh trong giai doan khoan thudng la két qua
két hgp cta cac anh hudng co hoc va héa hoc, phu
thuc vao nhiéu thong s6 nhu 1a cac Ging suét tai cho,
dp sudt16 rong, tinh chét d4t d4, dung dich khoan, quy
dao giéng?. Nghién ctiu nay tap trung vio mot thong
$6 quan trong ma ta c6 thé kiém soat dugc trong qua
trinh khoan, d6 14 ty trong dung dich khoan. Néu ty
trong dung dich khoan 16n hon cn thiét, dung dich
khoan sé xdm nhap vao thanh giéng, dong thoi gay ra
phd huy thanh giéng. Mat khéc, ty trong dung dich
khoan thdp hon can thiét c6 thé dan dén sy pha huy
cat cta da, hodc gy ra hién tugng kick gy mat an
toan khi khoan . Nhim muc dich han ché kha ning
xdy ra sy c6 trong qua trinh khoan, nghién ctiu nay

dé xuét nén sti dung dong thoi nhiéu tiéu chi pha huy
khéc nhau dé tu d6 lya chon dugc ty trong dung dich
khoan phu hgp.

Trong nhiing ndm qua da c6 nhiéu nghién ctu vé cac
mo hinh phén tich cho sy 6n dinh co hoc ctia giéng.
Céc nghién ctiu thuong c6 diém chungla coi m6 hinh
céu thanh giéng khoan nhu mot vat liéu dan hoi x6p
tuyén tinh véi cdc dédc tinh cuong do va bién dang
d4 ding hudéng trong trudng ting suit chinh 3D. Ap
sudt dung dich khoan t6i thiéu dugc x4c dinh d€ ngan
ung sudt chénh léch xung quanh giéng khoan nho
hon d6 bén cit cia d42. C6 nghién ciu da két luan
rdng Mogi-Coulomb la tiéu chi pha hay t6t hon so véi
cac tiéu chi khéc vi n6 xem xét anh hudng ctia thanh
phén ting suat chinh trung gian trong phan tich pha
hay*. Mic dut véy, céc tiéu chi phd hiy khéc nhu ctia
Mohr-Coulomb (1973), ciia Hoek-Brown (1980) va
ctia Mogi-Coulomb (1971) van dugc dé cap téi trong
nhiéu nghién ctu®, ciing nhu vin da va dang dugc
st dung d€ uédc tinh ty trong dung dich khoan cho
giéng khoan®. Mic dt cé nghién ctiu cho thiy cic két

Trich dan bai bao nay: An LT, Tung P S. Phan tich su 8n dinh giéng khoan bang cach st dung cac tiéu
chi pha huy khac nhau. Sci. Tech. Dev. J. - Eng. Tech. 2024; 6(S17):1-13.
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qua thu dugc tu tiéu chi Mogi-Coulomb mang lai su
so sanh t6t hon so véi tiéu chi Hoek-Brown hay tiéu
chi Mohr-Coulomb, tuy nhién néu xét ky tuy tting do
sau khac nhau thi kha néing cac tiéu chi pha hty khac
nhau sé cho ra cic két qua phan tich khac nhau, va cic
két qua nay c6 thé bs sung cho nhau. Ching han nhu
néu chi st dung bién duéi ctia s6 dung dich khoan 1a
dp sudt 16 rong thi sé c6 nhiing doan gy ra sy ¢ sip
16 do chua xem xét dén ap sudt gay sép 16. Tuong tu
néu chi stt dung bién trén ctia ctia s6 dung dich khoan
14 4p sudt bét dau tao khe ntit (FPG) thi ciing c6 thé sé
c6 nhiing doan gy su c6 sap 16. Muc tiéu téng quan
ctia nghién ctiu nay la tim hiéu sy tuong d6ng va khac
biét cac tiéu chi phd hity Mohr-Coulomb, Tresca, Von
Mises d€ du dodn ty trong dung dich khoan cén thiét
v6i cac dii liéu ting sudt va thach hoc d4 khac nhau.
Nghién ct st dung dii liéu dau vao cta giéng khoan
X-8P tai mé X, bon tring Nam Con Son. Viéc két
hgp dong thoi nhiéu tiéu chi pha hay khac nhau sé
gitp udc tinh dugc ty trong dung dich khoan t6i uu
hon theo tiing khoan d¢ sdu nhat dinh.

PHUONG PHAP NGHIEN CUU

Ung suat diing (o,)

Ung sudt thing dting dugc tao ra do trong lugng 16p
phu bén trén va cé thé dugc tinh thong qua méi lién
hé véi ty trong ctia ddt d4 theo chiéu sau. o, dugc tinh
bang cong thic:

Gy = Jip (h)xgxdh (1)

Trong do:

h 1a chiéu siu cot dat da (m)

p (h) 1a ty trong cta 16p dét da tai d séu (g/ cm?)

g 1 gia téc trong trudng (m/s?)

Ung suit thing dting c6 y nghia rit quan trong vi né
thudng dong vai tro 1a ting sudt cuc dai trong nhiing
d0 sdu nghién cttu 16n khoang tit 2000m.

Ung suat ngang nhé nhat (6,,,i,)

Ung sudt ngang nho nhit 13 Ging sudt tic dong 1én cic
khdi dét da theo phuong ngang c6 do 16n nho hon ting
sudt ngang con lai.

Phuong, chiéu va cuong do ctia ting suit ngang nho
nhat thuong dugc xac dinh thong qua cac thi nghiém
thay luc nhu leak off test, extended leak off test, mini-
frac test.

Ung suit I6n nhat theo phuong ngang
(GHmax)

Tuong tu nhu ¢ing sudt ngang nho nhat, viéc xdc dinh
huéng va d6 16n cta ting sudt ngang 16n nhit la rét
quan trong vi ta c6 thé dy doan dugc hudng tao khe

nudc ciing nhu sép 16 giéng khi khoan, dong thoi ting
sudt ngang l6n nhét ciing ¢6 anh hudng dén viéc chon
ty trong dung dich khoan. Zoback (2007) da dé xuét
phuong phap xac dinh nhu sau’:

UCS + 2P, — Opyin (14+2c0s (26}))

1—2cos(c) @

OHmax =

20=m—Vy 3)

Trong d6: y 1a o 16n goéc bi phé huy (rad)

UCS la d6 bén nén don truc (psi)

Ta ciing c¢6 thé dung cac phuong phap nhu Leak off
tests (LOT), Extended leak off tests (XLOT), va cac
phuong phap mini fracture tests 4 dy dodn ting suét
ngang l6n nhat.

Ap suat 16 réng (P,) va ap suat hiéu dung
Trong vialudn ton taild rong va chit luu trong 16 rong,
chét Iuu c6 mot 4p sudt goi 13 4p sudt 16 rong. Ap sudt
nay sé lam cho chat luu chay tli noi co ap sudt cao t6i
nai c6 4p sudt thap hon.

DE tién trong tinh todn md hinh dia co hoc ta dinh
nghia ting suit hiéu dung la hiéu s6 gifia cac ting suat

chinh va tng suét 16 réng:

'=0-P, (4)

Ung suat vong quanh 16 khoan

Khi khoan giéng, ting sudt tai thanh 16 khoan bj thay
d6i va dat da trén thanh 16 khoan phai chiu nhiing ting
sudt tdc dong do su mit di cac vat liéu trong qua trinh
khoan. Pay cing chinh la nguyén nhén thay déi cac
vung ting suét bao quanh théan giéng. So d6 minh hoa
cdc ung sudt vong quanh thin giéng ding dugc thé

hién trén Hinh 1.

Ung sudt vong cho giéng khoan dirng

Ung sudt vong quanh thanh giéng khoan ding 16n
nhdt va nhé nhét tuong ting dugc tinh theo cic cdng
thtic dusi day”:

09 max = 30Hmax — Ohmin — Puw; 6 = 90° (5)

09,min = 36hunin — OHmax — Pw; 0 =0° (6)
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Hinh 1: Ung suat vong quanh giéng khoan®

Hinh 2: Quy dao giéng khoan nghiéng®

Ung sudt véng cho giéng khoan ngang va
nghiéng

Xét mot giéng nghiéng c6 goc nghiénglai(rad) vahgp
v6i hudng cua ting sudt 16n nhat theo phuong ngang
moét goc 1a « (rad), bing cac cong thitc chuyén déi
(Hinh 2), ta c6 thé xdc dinh dugc céc thanh phan ting
sufit trén thanh giéng khoan khi d612°:

Oy = (GHmax * (COS ((X))2+
G (sin (@) ) = (cos (1))’ )
+ (sin (i))?

Oy = (GHmax * (Sin (a))Z ~+ Ohmin * (COS (a))Z) (®)
O; = (GHmax * (COS (a))2 +

Opumin * (sin (00))?) x * (sin (i))? 9)
+6, % (cos (i)

Ty = 0.5 (OHmax — Ohmin) Sin(20¢) xcos (i) (10)

Tz = 0.5(Cmax (cos (@))% +

Ohmin * (Sin (a))Z - GV) sin (21)

(€3))

Tyz = 0.5 (CHmax — Opmin) sin (2a) *sin (i) (12)

Céc thanh phén ting suit vong quanh 16 khoan tai
thanh giéng khoan dugc tinh theo cdc cong thiic duéi
day®:

0 = (0x +0y) —2(0x — 0y) cos26

. (13)
—47,,sin260 — B,

Or = pw (14)
GZZ:G.Z—lS[(O'xfO'y) cos26 (15)
+47,,sin26]

Trg = Trx = 0 (16)
Tor =2 (—Ty;sin 6 + 7y: cos 0) 17)

Oy, Op, Oz: Lan lugt 1a Ging suit hudng tam (psi),
ung sudt vong quanh giéng (psi), ting sudt doc theo
truc z trong hé toa do (psi).
¥: Hé s6 Poisson ctia dat da

CAC TIEU CHUAN PHA HUY

Tiéu chuan pha hily Mohr-Coulomb

Co'sd ly thuyét

Mot trong nhiing tiéu chuédn don gian va dugc st
dung phd bién d€ thé hién méi tuong quan gitia ing
sudt phdp tuyén va tng sudt tiép trong xiy dung
dudng bao phd huy la stt dung tiéu chudn vong tron
Mohr (Mohr-Coulomb criterion). Tiéu chudn Mohr-
Coulomb dua ra ting suft cat va tng sudt hiéu dung

dugc x4c dinh théng qua cong thiic sau '0:

T=c+o0oytan(¢) (18)

V6i: ¢ 12 goc ma sat trong ctia dé (rad)

712 ing suét phép tuyén trén mit phing pha htty (kPa,
mPa)

c 1a luc két dinh trong déit da (kPa, mPa)

Theo tiéu chudn Mohr-Coulomb (Hinh 3), d4t da bi
phé hiy cat khi cac thanh phén tng chinh tac dung
1én n6 théa man diéu kién:

6, > UCS + 0, * (tan (B))* (19)

V6i: ¢ 1a géc ma sit trong ctia dé (rad) va p = 7 + ¢
(rad)

o1 1a ting suit chinh 16n nhat (psi)

03 la ting sudt chinh nho nhét (psi)
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Hinh 3: Tiéu chu&n pha hay Mohr-Coulomb?

Tiéu chudn Mohr-Coulomb trong giéng ding
Trong giéng thdng ding voi thanh phin tng sudt
ngang 1a bang nhau theo moi huéng (G, = const),
ba thanh phdn ting suit chinh lan lugt 12 1°:

OorR="Fhy (20)
Op = 26hmin - Py (21)
O; =0y (22)

Ty trong dung dich khoan c6 thé gay nén hién tugng
sap 16 thanh giéng khoan diing theo tiéu chu&n Mohr-
Coulomb dugc thé hién trong Bang 1 nhu sau”.

Vé6i P =P, la ép suit 16 rong (psi)

Tiéu chudan Mohr-Coulomb
nghiéng

cho giéng

Céc thanh phén ting sudt chinh d6i vé6i giéng nghiéng
dugc dinh trong phan (2.2.2), ty trong dung dich
khoan c6 thé gay nén hién tugng sip 16 thanh giéng
khoan nghiéng theo tiéu chudn Mohr-Coulomb dugc
thé hién trong Bang 2.

Tiéu chuan Von Mises

Co'sé ly thuyét

Néu ting suit Von Mises (Von Mises, 1913) vugt qua
gi6i han ting suft chiu dung, vat liéu c6 thé bi bién
dang vinh vién hodc phd huy, tiéu chi dugc biéu dién
thong qua cong thtic sau:

Tiéu chudn Von Mises trong giéng diing

Céc thanh phén tng suit chinh trong Von Mises d6i
véi giéng diing cling giong nhu Mohr-Coulomb?2. Xét
truong hop thu nhit o9 >0,,>0, khi dd, ting suit
chinh 16n nhit 14 6_0 va ting sudt chinh nho nhit la
O, ta co:

1 2 2
VL (0h— o)+ (oo + ()]
UcCs
>
- 3
Thé cong thiic (20), (21) va (22) vao cong thiic (33),
ta co:

2

1
(26 min — Pw—Pp— (0, — Py))* +

6 5 Ucs
(26hmin — Pw — Py — (Pw—Pp)) > =
+ (cv — Py~ (Pw— P,,)2>
Rut gon cong thiic (34), ta dugc:
18P — 36CuminP + 2407, + 60 (35)
—12hminc, —2UCS? > 0
bat:
A= Ohmin (36)
B =246}, +607 — 1200, —2UCS>  (37)

Thé cdng (36) va (37) vao phuong trinh (35), ta dugc:

18P2 —36AP,+B>0 (38)
36A — \/(73514)2 —4x18xB
—Py=] ;
36 (39)
36A — \/(—35A)2 —4x18xB

36

Tuong ty ta 1an lugt thay d6i gia thuyét vé méi tuong
quan d¢ 16n cstia cac ting sudt chinh sé dugc 6 truong
hgp. Nhung vi phuong trinh tiéu chi phd haly Von
Mises 1a phuong trinh bac 2 nén khi thé cic ting suat
chinh ctia tiing trudng hgp vao phuong trinh (33) déu
cho két qua nhu nhau.

Tu d6 ta cé ty trong dung dich khoan gay nén pha

(33)

Ovm = 30 hay cit theo tiéu chudn Von Mises trong giéng khoan
\/é (61— 062+ (01— 63)* + (02 — 63)* (30) diing dugc thé hién theo cc cong thiic trong Béng 5.
Vay giéng sé bi sap 16 khi?: Céc thanh phan ting suét chinh trong tiéu chi Von
Ucs Mises d6i véi giéng nghiéng ciing giéng nhu Mohr-
Ovm 2> 3 (D Coulomb, cu thé1a cong thiic (13), (14) va (15) 2 Néu
1 5 5 5 bd qua anh hudng cta ting sudt tiép dén su pha hay
6 [(0-1 —02)" +(01-03)" + (02— 03) ] (32) ddt d4, tuong ty vdi giéng diing, ta co:
usc
3 ucs

1 / / / / / / 2
\/6 [(6970}>2+(0'976,)2+(GZfGr)] > (40)
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Bang 1: Ty trong dung dich khoan gay sap 16 trong giéng diing theo tiéu chi pha hily Mohr-Coulomb?

; 2( Ohymin—P)~C
Trudng hop a Cp > 0; > O 2(Ohmin—Fr)=Co

)
IN

1+(tan(B))
Trudng hop b o, > 0g > O, Py <P+ 2%
IAUIeiYs 10Xgj) Z [2 r w ST B2
) w—Pr—C
Trudng hop ¢ 0. > 0, > 0p Py > Pr+2 (Cpmin — Pr) — "( [an(fﬁ ))20
Truong hop d O, > 0, > Oy Py > Pr+ %
Trudng hop e o, > 0g > O, P, > Pr+ (Ghmin 7Pf) tan (f) +Co
Truting hdp f Cg > O > O Py < Pf F2 (Ghmin - Pf) - (GV - Pf) (tan (ﬁ))2 -G

Bang 2: Ty trong dung dich khoan gay sap 16 trong giéng nghiéng theo tiéu chi pha hiy Mohr-Coulomb?

6:+0,—2(0;—0y ) coscos(260)—41yy sin(20)—UCS

Truong hop a Oy > O, > O By L 5

Trudng hop b o, > 0p > O P, < 0, — B[2(0x — 0y) coscos (20) + 41,y sinsin (20)] — UCS

Trudng hop ¢ o, > 0, > Op P, > UCS + or + o0, — 2(0y—0y)coscos(260) —
4ty sinsin(20)] — o, + ¥2(0x—0y)coscos(20) +
47,sinsin (20)]

Bang 3: Cac cong thiic tinh ty trong dung dich khoan gay sap 16 cho giéng diing theo tiéu chi Von Mises

2
366 min— \/ (360 min ) —4x 18 (2407 . +662 —120}jn Oy —2UCS? )

Gid tri 16n nhét P, < 16
36 min+ 1/ (36Cmin) > —4x 18 (2462 . +662 —120}pin Oy —2UCS?
Gi4 tri nhé nhit P> " Y (369%n) (36 finia b )
Dit: hgp. Nhung trong thuc t€ 6z ludén 16n hon o, vi vay

ta chi xét t6i ba truong hop la 69 > o; > 0,5 07 >

A= 0+ 0y —2(0x — 0y) cos (6) — 41y #5in (26) (41&9 > 0y; O; > O > Og. Nhung vi phuong trinh tiéu

chi phé hity Von Mises 1a phuong trinh béac 2 nén khi

(42)  ta thé céc ting suét chinh cta tiing truong hgp vao

phuong trinh (40) déu cho két qua nhu nhau. T do,
—09g=A—-P, (43)  taco:

Tu d6 ta c6 ty trong dung dich khoan giy nén pha

B=o;,=0,—
9 [2(0x — 0y) cos (260) + 47Ty *sin (26)]

o,=Ph, (44)  huy cdt theo tiéu chusn Von Mises trong giéng khoan
nghiéng dugc thé hién trong bdng 6.
oz =8B (45)  Biétring:

Thé cong thiic (43), (44) va (45) vao cong thiic 6 (40), A = O+ 0y =2 (0 — y) cos (6) — 4ty +5in (26)  (41)
ta dugc phuong trinh: B=o0,=0,—

. (42)
18P2 — 18AP, + 6A + 6B " 0 [2 (0~ 0y) cos (20) + 41y xsin (26)]
—6AB—2UCS* >0 <o s
SO LIEU PAU VAO
bit
’ Xét giéng khoan mo X thudc bon triing Nam Con Son,
C = 6A% + 6B — 6AB —2UCS? (42) cach Viing Tau khoing 280 km vé phia Déng Nam.
Dii liéu dau vao gém cdc thong s6 duge théhién trong
Thé cong thtic (42) vao phuong trinh (41), ta dugc: bing 7.
18P2 — 18AP, +C >0 (43) Tu céc thong s6 ddu vao, nghién ctiu sé dp dung cac

tiéu chuén phd hty khac nhau d€ ¢6 thé tinh ra dugc
Tuong ty ta lan lugt thay ddi gia thuyét vé mdi tuong  ty trong dung dich ¢ thé gy ra sip 16 thanh giéng
quan d¢ 16n cta cdc ting sudt chinh sé dugc 6 trudng  khoan (C,).
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Bang 4: Ty trong dung dich khoan gay sap 18 cho giéng nghiéng theo tiéu chi Von Mises

lSA—\/(ISA)2—4>< 18x (6A2+6B2—6AB—2UCS?)

Gid tri 16n nhat P, < 36
Gi tri nho nhét > 18A+\/(18A)2—4>< 18><g2A2+632—6AB—2UCS2)
Bang 5: Thong s6 dau vao cda nghién ciu.
STT Thong s6 Ky hiéu Don vi
1 Do sau thuc té MD m
2 Do sau thing ding TVD m
3 Ung suét ding v psi
4 Ung sudt ngang nho nhét hmin
5 Ung suét ngang 16n nhat Hmax
6 Do bén nén don truc UcCs
7 Ap sut 16 réng Pp
8 Hé s6 gbc ma sét trong u Khong thit nguyén
9 Hé s6 Poisson v
10 Hé s6 iot a
11 G6c phuong vi cia Hmax o rad
12 Goc phuong vi cia giéng i rad

KET QUA VA PHAN TiCH KET QUA

Ung suat vong quanh giéng
Quy dao giéng X-8P (668m dén 1000m) dugc vé dudi
d6 thi 2D nhu sau:

94 déi than giéng (m)

50 70 % 10 130 150 170 190 210 230 250

700

TvD(m)

1000

1100

Hinh 4: Quy dao giéng X-8P

Tu Hinh 4 ta thdy dugc d¢ nghiéng ctia than giéng X-
8P thé hién gdc nghiéng hodc do léch so v6i phuong
thing diing. Cang xudng sau than giéng X-8P cang

tao ra goc nghiéng khd 16n, ddn dén d6 doi thin giéng
cting khd rong so v6i phuong thing ding. Diéunaycé
thé dai dién cho su chénh 1éch hodc sai léch trong dia
hinh hodc huéng di chuyén ctia giéng so v6i phuong
thdng ding. N6 c6 thé dugc stt dung dé danh gia va
diéu chinh huéng khoan, xac dinh d6 sau va vi tri ctia
giéng, hodc phat hién su 1éch trong dia chit hodc cdu
truc cta 16p dat.

Tu goc nghiéng, goc phuong vi va ty trong dung dich
khoan nho nhét dugc dé xuit cta giéng ta tinh cac
thanh phén ting sudt vong quanh 16 khoan theo cic
cong thic (7), (8), (10) va (13).

DPudng mau xanh trong Hinh 5 1a dudng thé hién do
16n ctia ing suit vong quanh 16 khoan tai mét do sau
nhéit dinh. Ta thdy dugc gia tri cac Ging suit vong
quanh giéng tai mot d6 sau nhit dinh sé d6i xting véi
nhau. Nhung trén thuc t€ chung chi x4p xi bing nhau
va su chénh léch d6 1a rt nho.

Khi khoan giéng, ting sudt tai thanh 16 khoan bi thay
d6i va dat da trén thanh 16 khoan phai chiu nhiing ting
sudt tdc dong do su mit di cac vat liéu trong qua trinh
khoan. Pay ctng chinh la nguyén nhén thay déi cac
vung ting suat bao quanh than giéng. Hinh 6 cho thiy
dugc sy thay déi cua ting suit vong theo tiing do siu
nhdt dinh ctia giéng X-8P tli d6 sdu 668m dén 1000m.
Két qua cho thdy gid tri clia ting sudt vong sé ting dan
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Hinh 6: Két qua 3D Uing suat vong quanh 16 khoan
theo d6 sau TVD cua giéng X-8P, véi TVD thay déi tur
trén xuéng dudi la 663.308 m tGi 961.651 m.

theo d6 sau. Cang xudng sau thi gia tri ctia ¢ing sudt
vong sé thay d6i phtic tap hon, xuét hién nhiéu gia tri
hon. T d6 sau 668m dén 885m gia tri cic ing sudt
vong sé giao dong tii 1000 psi dén 3000 psi. Nhung tu
d06 sau 885m dén 1000m sé xudt hién thém cac gia tri
tt 3000 psi dén 4000 psi.

Cac ting suat c6 trong giéng

Céc phén tt trong dét da luon chiu luc tdc dong ti
nhiing phén tit xung quanh né theo moi phuong. O
trang thai tu nhién ban d4u, nhiing lyc nay can béing
vdi nhau giup cho cac phan t&t d6 § trang thai 6n dinh
nhéit. Khi mét giéng khoan dau khi dugc thuc hién,

mot phan vat chit trong thanh hé bi 14y di lam cho
trang thdi cin bing bi phd hty gy nén nguy co bi sép
16 thanh hé néu khong c6 bién phap d€ can béng lai
tng sudt, tit d6 lam tang chi phi khoan va ciing c6 thé
gy nén nguy hiém cho con ngudi va moéi trudng”.
Hinh 7 thé€ hién sy thay ddi cic ting suit xung quanh
ctia giéng X-8P sau khi tién hanh khoan. Ta thy dugc
céc ting suit ngang 16n nhat, @ing suit ngang nho nhit,
ting sudt thing ding va 4p su4t 16 rong thi cang xuéng
siu cac gia tri nay sé cang tang. Nhung riéng d6 bén
nén don truc ctia dit da thi thay d6i phtic tap hon khi
ma tai moi vi tri sé co cac gid tri d6 bén nén don truc
khac nhau ma khong theo mét quy luat nao.

Ap suat gay sap 16 (Collapse pressure)

Sau khi tinh todn dugc dp sudt gay sap 16 xung quanh
thanh giéng theo cdc tiéu chudn & tiing d6 sau tuong
tng, ta vé dugc do thi thé hién mdi tuong quan vé do
16n gitta CP, ap sudt 16 réng va ting suit ngang nho
nhét dé x4c dinh ctia s6 dung dich khoan nhu sau:
Két qua thé hién trong Hinh 8 cho thdy néu ta st dung
bién dudi ctia s6 dung dich khoan la dp sudt 16 rong
thi sé c6 nhiing doan gay ra su c6 sép 16 do chua xem
xét dén ap sudt gy sap 16, ta nén phan tich su 6n dinh
thanh giéng va Iya chon ty trong dung dich khoan cho
bién dudi cta ctia s6 dung dich khoan theo tiéu chi
pha huy Tresca sé t6i uu nhat. Tuong tu, tai do sau
tl 762m - 765m, néu ta st dung bién trén ctia ctia s6
dung dich khoan la dp suit bat d4u tao khe ntit (Frac-
ture Pressure Gradient) thi ciing sé c6 gy su cd sép
16.

Qua d6 taxac dinh dugc vung ctia s6 dung dich khoan
81 uu cho giéng X-8P dua trén két qué trong Hinh 8.
Trong qué trinh khoan, ctta s6 dung dich khoan la mét
khia canh quan trong trong viéc quan ly ap sudt va
kiém soat giéng. Néu ap suit dung dich khoan qud
cao so v6i ap sudt ddy giéng, c6 thé xay ra sy v& thanh
giéng, xudt hién su syt lin. Ngudc lai, néu ap suit
dung dich khoan qué thdp, cé thé dan dén sy x4m
nhép ctia buin, gay mit kiém soét giéng>.

Két qua cho thay tai d) sau tli 762m - 765m thi bién
trén ta c6 thé stt dung dudng P cojiapse Von Mises €
tranh gay sép 1.

Qua béng 8, ta c6 thé thiy néu dung céc tiéu chi phd
huy khéc nhau d€ khéo sat ty trong dung dich khoan
thi ta sé ti€t kiém va t6i uu hda dugc tdm dugc khoang
9,6% so v6i ty trong dung dich khoan dugc dé xuét.
Hinh 9 thé hién két qua ty trong dung dich khoan tai
cung mét do sdu nhung véi cac d6 nghiéng cta giéng
khac nhau. Khi do nghiéng ctia giéng tii 0° dén 30° thi
ta sé dung tiéu chi phd htty Mohr-Coulomb dé€ khao
sat ty trong dung dich khoan t&i thiéu 1a t6i uu nhat.
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Bang 6: Két qua du bao ty trong dung dich khoan t8i thiéu theo cac tiéu chi khac nhau va su khac biét ty trong
dung dich khoan dugc dé xuat cho giéng X-8P tai diém c6 d6 sau 1000m véi géc phuong vi 183.3°

Tiéu chi Ty trong dung dich khoan tdi thi€u  Phén trdm chéch léch so véi ty trong
dugc du doan theo cac tiéu chi phd  dung dich khoan dugc dé xuitla 9 ppg
hay (%)

Mohr-Coulomb 8.0007 -11.10

Tresca 8.1304 -9.66

Von Mises 0.0009 -99.99
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Hinh 9: Ty trong dung dich khoan t6i thiéu véi @6 nghiéng cla giéng X-8P & dé sdu 1000m va géc phuong vi

183.3°

V6i d6 nghiéng ctia giéng tit 300 dén 90° thi ta sé diing
tiéu chi phd htty Tresca d€ khao sat ty trong dung dich
khoan t6i thiéu 1a t6i vu nhat cho dic diém thanh tao
cua giéng X-8P.
Theo Hinh 10, cling mét d¢ sdu nhung d¢ nghiéng
clia giéng khac nhau ta sé ¢ nhiing viing ctia s6 dung
dich khoan khéc nhau cho giéng X-8P nhu sau:
- D¢ nghiéng clia giéng tli 0° dén 30° ta sé chon clia
s6 dung dich khoan nhu sau: Can dudi cta ty trong
dung dich khoan 1a P14 pse (Mohr—Coutomp), €30 trén
séla Pcollapxe (Von Mises cn trn).

- D6 nghiéng clia giéng tii 30° dén 90° ta sé& chon
ctia s6 dung dich khoan nhu sau: Cén duéi cua ty
trong dung dich khoan 1a Pyjj4pse (Tresca), €dn trén

séla Pcollapse (Von Mises cn trn).

THAO LUAN CAC KET QUA

Két qua cho théy gia tri clia (ing suit vong sé tang dan
theo d6 sau. Cang xudng sau thi gia tri ctia ting suit
vong sé thay ddi phtic tap hon. Két qua nay la hgp
ly vi cang xudng sdu thi cac khoi d4 sé cang bi nén
chit hon.Diéu nay ciing dan t&i két qué 1a cic ting suét
ngang l6n nhdt, Gng suit ngang nho nhét, ing suit
thing diing va ap suft 16 réng thi cang xudng siu cic
gid tri nay sé cang tang. Riéng v6i d) bén nén don
truc ctia dd thi gid tri thay déi phic tap hon, nguyén

nhén 13 dai lugng nay phu thudc nhiéu vao tinh chit
ndi tai cta d4, ttic 1a phu thudc vao ban chit ciia mbi
loai d4 khdc nhau, nén viéc cac gia tri thay d6i phic
tap la diéu dé hiéu. Tuy nhién nhin chung thi gid tri
UCS tang dan theo d¢ sau bai da cang & dudi sau thi
d0 chit cang cao hon bdi 16 rong gidm dan di.Cac két
qua clng cho théy viéc lya chon tiéu chuén phd huy
dé phin tich 6n dinh thanh giéng khoan phu thudc do
nghiéng ctia than giéng va gid tri clia ap sudt gay sép 16
dugc tinh todn bdi céc tiéu chuén phd hiy. Do d6, néu
xem xét dong thoi nhiéu tiéu chudn pha hay sé giup
xdc dinh dugc ctlia s6 dung dich khoan t6i uu, gitp tiét
kiém chi phi trong mét s truong hgp va quan trong
nhiét la gitp han ché dugc t6i da céc rai ro co thé xay
ra trong qua trinh khoan.

KET LUAN

Nghién ctiu nay da phén tich su 6n dinh thanh giéng
khoan theo cac tiéu chi phd huy khac nhau (Mohr-
Coulomb, Tresca va Von Mises) cho giéng X-8P trong
khu vic mo X thugc bon triing Nam Con Son. Nghién
ctiu da ra sodt va bién d6i lai cac cong thic phén tich
su 6n dinh giéng khoan ding va nghiéng theo tiéu chi
Tresca. Bén canh dd, nghién ctiu da xay dung méi cac
cong thiic phén tich sy 6n dinh giéng khoan diing va
nghiéng theo tiéu chi Von Mises. Két qua thu dugc
cho thdy tuy vao tiing d6 sau va d6 nghiéng ctia than

10
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giéng, viéc lya chon ty trong dung dich khoan t6i uu sé
tot hon néu ta xét theo nhiéu tiéu chi phd huy nhu ctia
Mohr-Coulomb, Tresca va Von Mises. Cu thé, néu ta
st dung bién dudi ctia s6 dung dich khoan 13 ap suit16
rong thi sé c6 nhiing doan gay ra su ¢d sép 16 do chua
xem xét dén 4p sudt gy sip 16. Tuong tu néu ta st
dung bién trén ctia ctia s6 dung dich khoan 1a ap suét
bat d4u tao khe nit (FPG) thi cling sé ¢6 nhiing doan
gay su cb sap 16. Ngoai ra, nghién ctiu ciing cho thay
viéc cin khao sat va xem xét t6i yéu t6 thanh tao cua
giéng, do sau va do nghiéng ctia than giéng trong viéc
phén tich su dn dinh cta thanh giéng khoan. D& du
dodn kha nang xay ra su ¢ xung quanh giéng trong
qua trinh khoan, ta nén st dung cac tiéu chi pha hay
dé so sanh cudng do ctia da vdi ting sudt tiép tuyén
gay ra xung quanh giéng, ti d6 lua chon ty trong dung
dich khoan phu hogp.

DANH SACH CAC KY HIEU VIET TAT
VA THUAT NGU

Bang 7

XUNG DOT LOI1 iCH

Nhém téc gia xin cam doan rang khong c6 bt ky xung
dot lgi ich nao trong cong bo bai bao.

PONG GOP CUA TAC GIA

Lé Tuin An!thu thép di liéu, xay dung cong thiic
va viét ban thao bai bao.

Pham Son Ting!»>*
viét bai, dinh huéng va giam sat qua trinh hoan thién

tham gia vao viéc dua ra y tudng,

bai bdo, kiém tra va chinh stia lai bai bao.
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ABSTRACT

Wellbore stability analysis during drilling operation is an essential step in order to minimize possible
risks, thereby reducing drilling costs and ensuring safety for the environment and for the people.
The aim of this paper is to analyze the stability of the wellbore using different failure criteria such as
Mohr-Coulomb, Tresca and Von Mises. The Mohr-Coulomb failure criterion is an evaluation method
based on dynamic friction and tension models in materials. According to the Tresca criterion, if the
difference between the highest and the lowest tension stress on the shear plane exceeds the shear
stress limit of the material, the material will crack or become permanently deformed. According to
the Von Mises criterion, if the Von Mises stress exceeds the strength limit of the material, it may be
permanently deformed or destroyed. The results of this study show that if only the pore pressure is
used for the lower boundary of the drilling mud window, there will be unstable sections because
the collapse pressure has not been considered in the analysis. Similarly, if we use only the fracture
gradient for the upper boundary of the drilling mud window, there will also be sections that cause
wellbore collapse. Therefore, in order to cover all possibilities of potential collapse in the wellbore,
we should simultaneously use different failure criteria, which are Mohr-Coulomb, Tresca and Von
Mises. This study also considered the inclination of the well trajectory in the analysis, so that appro-
priate failure criteria can be used for various wellbore segments. The contributions of this study are
therefore not only about the academic aspect but also the practical aspect because the process
can be applied in real life to find out the most optimal and safest drilling fluid density.

Key words: \Wellbore stability analysis, Failure criteria, Mohr-Coulomb, Tresca, Von Mises
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