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Effect of verification core hole on tip capacity
Heejung Youn, ©2]%", Fulvio Tonon”
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SYNOPSIS : In this study, numerical simulations were carried out to investigate the effect of verification core
hole on the shaft tip capacity. The verification core extreted at shaft tip may deteriorate the shaft tip capacity
when the clay shales (Taylor Marl) surrounding the shaft degrades and the empty core hole remains unfilled. Series
of finite element analyses were conducted using Mohr-Coulomb model with total stress material parameters that
were obtained from laboratory testing. The numerical analyses indicate that the shaft tip capacity does not decrease
for most cases, and the maximum reduction does not exceed 5%.
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2.1 By

Youn(2008)> AWAEAS F3ste] Taylor Marl®] &3 24A& F3om, 71 AH gtEo] & =&
o FAEA ] AR E ST AAF AHEE AEES AP 20 25 (22°0)¢ F% (40%) A
Zbzy g2 AlZbERt Axgom Ax F F58 AT Ax-58S AW A4 AHES ASAES §
g &8 EAAE Tkl #ld dEdr. o] EAXES ASAFAA vy o] dojubA ke
AEHE T3 AL tiE BAXNE dAE=T. Fol: AXAL, 24X, B4 AS, Poisson’s ratio, Bf
27y A&y W7k FA150] 9tk Poisso’s ratios A EC 0.15 22a HEAHLS 0322 7}
A3 o (Hanssan, 1994), WAAo] 79 gl HAEANLS HAZH(dilation angle)& 0°E 7143t}

2 7 o

Taylor Marl®] &&% A& AxAzre] Z71) wpe} 7AasteE Aoz A=A (Youn, 2008).

¥ 1. AzxA e W& Taylor Marle] A-£=(total stress) 24 X

E (0] C Punsat Psat "':l:‘”ﬂ
=5 AZA 7 (hr)
e (MPa) | (deg) | (kPa) | (Mg/m®) | (Mg/m?) (cm)
0 240.7 1.1 1050 2.08 2.10 0
4 181.9 15 883 2.08 2.10 127
Taylor 8 1416 20 775 2.08 2.10 127
Marl 16 95.1 27 665 2.08 2.10 127
24 73.2 32 623 2.08 2.10 127
48 55.7 35 508 2.08 2.10 127
Raibagkar (2008)2 Fo]¥ Ao EA S o]&3sle] 384 SEAS AFsded, 2 Aues # 29 A
HAJqg.  Fol el dry poures ZolF WE7F Wl HEAA ZATEE ERES = A4S A AT
wet pourt ZoF WHE7F B2 AYA A= AEHAA] EEe A5 dFA = Dry pour Al &elz o
T HFe FAYER AYAH, wet pour Aol FojFekd EX5E o] AHMEVIFE Ao W
7] Wil AA-AFdE EFEZRZ YA ALoEZ Yeyt AZA-AFAE EFES Fo]FAH A
weh Fetd Qo] Waat.
E 2. SR AlEH FZoF ALEA g EA A (Raibagkar, 2008).
BAd =4 23 E v (0) (¢} w Dunsat Psat
(Zo34) (MPa) (deg) | (kPa) | (deg) | (Mg/m?®) | (Mg/m®)
Dry Pour LE 23580 | 015 | n/a n/a n/a 2.37 2.37
Wet Pour MC 5143 | 015 | 521 7 | 221 151 151
(15.2 cm)
Wet Pour MC 8101 | 015 | 521 77 | 221 1.60 1.60
(25.4 cm)
Wet Pour MC 1,107 | 015 | 521 7 | 221 1.68 1.68
(35.6 cm)

* LE: linear elastic, MC: Mohr—Coulomb model

- 436 -



22 £X| oM

E

K
r U

PLAXISOIA = @A Alg& FAHMOR 3 2y 7} g
%, 1 Ak 55 WIAA alA & vk ad 2+ 2 Aol AR S PLAXISREO] A 9
gz E AMAT HEGALEY] AF SAE BT Aok offd BIE e FIYHETH
AGeATE AAE A3 ANg eAYsE A% AA2olTE WEE AL YEAL 2258 1Y
A5 goms EA@Th 1 ug WAL Zade Bl AL A Tadssdd aaEs 9
gl AA® Ftel @43t ta, ;oly Wl AE BLE % 20 weh FAAA mAD
ofF wEel wele] AA Aute] 3 YR 4+ e 2719 U W0emrtFe] WAF Fu, 1o ot
g s FHES T
Stage [ Initial Ground Level Stage 1: Augering Shaft Hole
i and Yarification Core Hole
Verification core hole
Dizplacement {l;r
Stage 2: Concrata Placemeant Stage 3: Displacing the
shaft head
Zaro sida I
shear
i !
| Verification core:
Concrata in dry pour 1
Sand-gravel mixiure in wet pour Point bearing
1% 2. PLAXISOlA 7alsh e g A%
oF 2500709 15-%E axisymmetric A28 2452 A¥ 9 I ES FAG oY, Adky H3
EpA 5] H AW interface element® TAE AT 19 3oA RHle] d AFAH] FASoH F
Aol 09m 274, 9.1m Zeolo AFedLSS dX . Mol AHES FA = HALEFOA 7HE B
o] AHgx= AFEE TS A4 Aol Solty. %W} QEE AAWE FEHUE Wt A
of o vgHe £ 52 W BE AU, LEE AW dFEATE AstA ST &
A SHo] MAA Bs AER FES A (162m) AT 2L olfER UHE Aoz iH
et AAEAAL] AeE 10m 7 ozl Fo] ARHAL, Zhzte] LAES APHATE, T3]
T, A4 FAEAY, Ten FEor YHold g FAsA,

- 437 -



2.3m 30m 9.1m

F 3 C
Drilled
Shafts C
91m C
|
Axis of O
Axisymmetry Frgzglgéay
O
L J
-
24m O
L J
1 Verification core & O
24m Degraded zone I
L J | Fi
15m | C
L J
F 9 b C
|
6.1m Q IC
® ®
. PF

N AN AT AN A AN AN

a9 3. PLAXISo| A 288 FXEde 2oy} v

Taylor Marloll +9}¥ deld d59 AdxAd& Z 717 (0, 4, 8, 16, 24, 48A1%F), 37K
o] o} (152, 254, 356 cm)oll W3k M52 S WM3IAA AEAF 33519t o]E 187] &7
FHH o2 e F7HAQ AFT ol Fo] A, A AAR Il flE dFEAEDE (HuR

(@]
Y

-
lo
ey

2, reference model), - WMAZ FlFo]Fo] AYPA X &2 45 (with empty hole), Al HAZ Az~
Fags AAA F2 Al A solFo ZAYETZE Y AF (dry pour), 1|3l wpX[EFO g2 A4ZA]ZE
o HAZ-FHE AR Aure molFo ZAYEZ AP A$ (48 hour drying and pumping) O]E‘r
A HA A= vudod AFEEHJ e, F A Aee ZojFo] AYAA & A Hebe 4

E Yepdth Al WA Aol Zolgo] 2R AYAA 2 A BHAS 3§ "dry pour” 9] iZﬂ
< YEda, ol ®Ae]l A9 Taylor Marle] Ax-5&S Ao Fo3o e A& FZE o
&3kl gleg=o] A EE AN BE YeEpdY 3E 32 ds-HE] FHAA AFSS HEE Ko
F1 9o o ALdE Ax A7 (drying-duration), 2811 o] FAEEAS JER L gtk

- 438 -



#3074 e T sidete A2 ZoleAeEd
W4 (Legend) ZAZA 7 (hours) o] F A= A
No hole (reference) 0 N/A

With empty hole 0 Empty

Dry pour 0 ZAYE

48 hour drying and pumping 48 Z3YE
Wet pour without drying 0 AZ-2Y &5
Wet pour after 4 hour drying 4 -2y &=
Wet pour after 8 hour drying 8 -2y &=
Wet pour after 16 hour drying 16 A a-we F3E
Wet pour after 24 hour drying 24 A -2 F3E
Wet pour after 48 hour drying 48 AZd-nY FgE

A e o] Aas Aol oA, BE FAA e dA @ AEE ol &kl BAsA ¥
< Welerh gy 2 Ao A A AAE A7 dekdAE B e A A
F7IRY solE AF A F2 BF o]
of A A He] ARl 2715 HolEth= HolA 7HA7E dvar & 5 vk

o &
o g2 mo no
o 1l
=
El
[l
i)
o
G
(@}
=
(@}
5
(@)
(@)
=)
o)
[oN
@,
=2
e}
ol
=

Fahd A Ron, 3
Z

59

T-H9 FAELS AlstE ks 1ol ok wEo WY Atele] AAE ettt FH npEE o
AT wiAE AxHEe] FuiHl Av|vks uEstr] $s] FHvEREe siAd 23ekA] 2%
o EE old WHo] AR wdo] welet AL vk Aoy dAdddAE dE A AstEe &%
of tiF-E FH wtHH o R AAHTE AMAS aystal A= FAN FEAAHo] BHEHAS A
AdA A EEe] vlaEsE FbH o=z Ao 7] vt AdaA A ERrbs AR5 wekA] PLAXIS &
dof A FH wpE=E 3 BAE interface element®] AlG+ H Akl 0012 o} EEw o Ast= = o)
Fo] i TEo AddA AA7F HEE Qv RHA, FZojF iy FojFAFEZD Atold AFe

058 7HAste] oAz Aol ofgh FHnpzel > st
AaA A gL FHupde s dAA7 =Y Zodh ARt AN Z HYoA FdEH =, O'Neill 2
Reese (1999)+= A ENA AL SO A xgo] ddst=d HE D527 5% 3dste=
He7E dasttta R dFepdUse] A AHEe digF HAgo 3% el 88%, 279
5%W A 94% A= FART. wEbA o] F sl WUt shF-He FHEZRFEH S8 AuAAH S
StE-HAFHoZHY 9L F3AAH L& A F(reduction factor)E T3+

Ak

ZF_
o AgH AT s ) AA G 2oL AAT B Mg
AA Y Arole] m&e Ve, A5TE 1] W& Aol FojBe AAT B AuAA g 2

R

- 439 -



0 r T T — EI_ ————— T —————]
~ (a) [ _ (b)
2F e N \ ] al o N “ ]
E 3% D = D ]
8 & \ [ =L TN
‘.g ‘k\ = | \.a
-4} 1 & 4f 1
E 5% D | \ E ! 5% D | o\
§ H\ § \ \\
T -6f 3 1 @ -8t i\ .
@ \ B B )
z \ o e\
= a | K]
e 4 \ | &4 &\ _
E | ~ ER!
E \ R
\ L
=1 I I .--H -IDF I I {HE
0 2000 4000 B000 8000 0 2000 4000 BO0D BOOO
Applied Load at Head {(kN) Applied Load at Head (kN)
0 T . T - e
S (c)
2l ) i e 1 — Mo hole (reference)
E 3% D N, * \ With empty hole
2 k\ \ — — —  Drypour
s -4t 5% D “ % 1 48 hour drying and pump
% T N 1\ ----------- Wet pour without drying
& VO —_— = Wet pour after 4 hour drying
z ! LR 1 —_—— Wet pour after 8 hour drying
o \ :1' "'1' Wet pour after 16 hour drying
E -BE § "n,"a 4 i — —— = Wet pour after 24 hour drying
\ HE |l1. Wet pour after 48 hour drying
=1 I 1 llli Illllll - 1
0 2000 4000 B000 8000

Applied Load at Head (kM)

% 4. Taylor Marlell X3 dGefAgs9 sta-He 4.
(a) 15.2 cm (0.17D), (b) 254 cm (0.28D), 28] 3L (c) 35.6 cm (0.39D).
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¥ 4. Taylor Marle] @2E42%e] A2 a5 4

Point Bearing Capacity (kN)
(ReductionFactor)

VC Tip

Diamet | Displace hN(I) -

er ment o Empty | Dry UMP 1 ohr 4hr 8hr | 16hr | 24hr | 48hr
(refer ing
ence)

15, | 003D | 4208 | 3,718 | 4,701 | 4,378 | 4,237 | 4,202 | 4,180 | 4,149 | 4,134 | 4,124
' (2.7em) | (1.0) | (0.88) | (1.12) | (1.04) | (1.01) | (1.00) | (0.99) | (0.99) | (0.98) | (0.98)

cm
(0.17D) | 005D | 4,798 | 3,975 | 5,302 | 4,963 | 4,886 | 4,845 | 4,818 | 4,783 | 4,765 | 4,751

(4.6cm) | (1.0) | (083) | (1.11) | (2.03) | (1.02) | (1.01) | (1.00) | (1.00) | (0.99) | (0.99)

254 0.03D | 4,208 | 3,151 | 5,035 | 4,440 | 4,327 | 4,240 | 4,180 | 4,100 | 4,038 | 4,006
) (2.7cm) | (1.0) | (0.75) | (1.20) | (1.06) | (1.03) | (1.01) | (0.99) | (0.97) | (0.96) | (0.95)

cm
(0.28D) | 005D | 4,798 | 3,248 | 5596 | 5,023 | 5091 | 4,983 | 4,912 | 4,812 | 4,752 | 4,719

(4.6cm) | (1.0) | (0.68) | (1.17) | (1.05) | (1.06) | (1.04) | (1.02) | (1.00) | (0.99) | (0.98)

356 0.03D | 4,208 | 2,598 | 5,395 | 4,553 | 4,510 | 4,382 | 4,286 | 4,148 | 4,059 | 4,008
’ (2.7cm) | (1.0) | (0.62) | (1.28) | (1.08) | (1.07) | (1.04) | (1.02) | (0.99) | (0.96) | (0.95)

cm
(0.39D) 0.05D | 4,798 | 2,640 | 5,962 | 5,128 | 5,445 | 5,260 | 5,133 | 4,972 | 4,878 | 4,819

(4.6cm) | (1.0) | (0.55) | (1.24) | (1.07) | (1.130) | (1.10) | (1.07) | (1.04) | (1.02) | (1.00)
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