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ABSTRACT

When a borehole is drilled, the load distributed by the removal is taken to re—establish equilibrium. As a result, the stresses
around the borehole is redistributed. If there is no hydrostatic support pressure by drilling fluid (mud) introduced into the
borehole, failure in the formation may take place. The mud pressure boundary that keeps the borehole stable is defined
as a mud window. To predict the potential for failures around the borehole, a series of numerical analysis were performed
and compared with a mud window. The effect of failure criterion and the intial stress ratio adopted on the mud window
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was also studied.
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Fig. 1. Pressure balance during the borehole supported by
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Fig. 2. Failure type depending on the Drilling Fluid pressure
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Table 1, Borehole collapse depending on Maximum pressure of drilling fluid
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Table 2. Maximum pressure of driling fluid based on Mohr—Coulomb failure criterial

Case o, =20, =0, Maximum pressure of drilling fluid
1 0, =0, =0, Py = Ctolf
> o, >0, >0, Py =(C+qD)/(1+¢)
3 0. >0, >0, Py =(C—E)/q+D
Py = CHqF (21)
Pmutuff =D-0,—-1T, (23)
U] = A 9 oAl A 2o gk ) Al
% 2o WHOR AT 4 9lov] Table 2= ol& o] APYE AlFF Hof L Table 20 AAIG
Hejsta 9t 2hzke] 7ol that AlF A e Py, ulmste] of

T A2 o ) 88 AlFE dE e ARgstolof Jitk
3HH, Mohr-Coulomb o3 738 9147} = S wof
7Veks AgFo] Qlomg mE ol

J— — |
7] M= A ALZ AES A8ske Aof viEAlst
ok % Aoz A (22)9 o] o 3.1 A jA
0~ P, =T, (22) A PAFS NASR LR A E O] A=A HERAL AR S )

GO A4 FAE W BAAY vloleS Atk

= ) o o _ -
AZIA T,= U= A8 (-2 & o} Fig. 4= NASR @#o] A3 d5S HARH
o) < = [e) = = =
o 2 o2 Aok 7 AFF A AR g o] F vigos Il Xl% BEwolek A% AL
Ao HAlgdo] Qg Fei= WAt QI A ARE BgoR B, JE, dubHke] thsto] 4=2] 4]
omg Age A5 uhy Px Y gL 4] 23T oy BEY A BAHLS Akt
o] maHch
NASR PROJECT ENGINEERING SURVEY Rock [N
Silt& Clay [T
NSAP 129m BSP#I 1448 NSSP 113 [ Bsp2
Om l_\] -
20m
ET 40m
60 m
Thick | Ground Unit cu Phi—eff | Delta Ke f=limit | g—limit
D[er;)}h ness unit Strata Description W|ght / A‘Era
[m] name [KN/m’] | [kPa] [deg] [deg] Kt [kPal] [kPal]
1.3 | Calcarenite | 0.00 m to 2.50 m — Very weak to moderately | 22,0 0.07 | 400 0
— | weak slightly to moderately weathered dark
1.2 | Calcarenite | greenish grey siliceous CALCARENITE, with | 19.0 0.30 300 0
solution cavities up to 35 mm 07
2 Sand | from 1.00 m — with shell fragments 18.8 20 15 07 244 0
5 250 m to 450 m — Slightly cemented light
] greenish grey clayey carbonate fine to
medium SAND, with shells and shell fragments 07
6 Silt 450 m to 10.50 m — Slightly cemented light | 18.5 20 15 07 244 0
greenish grey sandy carbonate SILT, with '
shells and shell fragments
10 from 820 m to 9,10 m — silty Sand

Fig. 4. NASR Drilling fluid columb and distribution chart

Drilling Fluidg& HM&3t AlFZo| odMof| thst £X|3hiA 187



3.2 gued oy 29

Aol We Saas di4 Zzawel ABAQUS
6,133 AHg3ISIth ABAQUSE: B2 9 714 5 TRt
sopell g ut T2aYo RN B8] AukEsHLoklA
cheRt Fo) TAREE AFs 24AF BA) ot
Stie|Zo] EgAolth. AFFe) BAYo] qloiA B
of Moy 279 TS stel mAYsH o Fig. 5
o ol AFF FAHORRE A3} 29 R WL
efstel Laskwlo] that shAE Sastach g, A%
39| 472 p=1molu] FHo =R 8D A =
W AEre) BAWS 92475 Qo] 2ol w2

R

*Material, name=filtercake
*Element tyvpe 1 CPESRP
*Density

18.5

*Elastic

16000, (.33 Lt
*Maohr Coulomb

30.,25,

“Mohr Coulomb Hard ening
1o

Borehole
D=1m

Filtercake
(09 0] YSVADM

oA 847 717F A& 2 A(CPESR)E #]-4-519] 11 Mohr-
Coulomb &+ 1S 2= g4 YRR 7PFsH3Th

3.3 M2 74 29

Mud window AVg3l7] 918 BHE melgjo] Az of
£ ARt = A-87Fs3tA] HES| flste] Al5A]
HERAL Abm oA el HE, ok 2o gt i &4
TS Agalol et Fk ool ot A% Tk
A g 2d o= Mohr-coulomb 3}y FZE3} Davis
(1968)7F Aloke IBASE WAL Hgaort

Drucker-Prager 2 @(Drucker 1952)o)4 A8 &9
2Ee Fah okl o] Wakln} ujRubazke] shab]
B}z JEE4o] BaEs o] s 483 4 9

—
o

&>
o5

—

*Material, name=ground
Element type : CPESR
*Diemsity

185

*Elastic

16000, 0.33
=R *
G =Ky"0x *Mohr Conlomb

30,28,
*Mohr Conlomb Hardening
L0

TTTTTTTTTTTTT

[

(a) analysis condition

L

(b) Finite element Mesh

+6.4106-05
445500 |

..

(c) Implementation of initial stress condition

Fig. 5. Modeling domain and boundary condition

Table 3. Material property

Density Elastic modulus | Internal friction | Dilation friction Cohesion Poisson’s Coefficient of
Case 14 E angle, ¢ angle, ¢ Ratio, earth pressure
[kN/m] [kPal] [°] v °] [kPal] v K
Sand 18.8 16000 20 15 1 0.33 0.7
Clay 185 16000 20 15 150 0.33 0.7
Rock 247 8000000 38 33 700 0.24 0.7
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Fig. 10. Mud pressure chart depending on the ground condition
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