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BAE AQ A7, ¢33 THA9 Ao 2 e Hol: A$ o]& o]z (anomaly)Za 3}
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B, o] & O'Neill (1991) € O'Neill?} Reese(1999)t @FEHEGE] H5o 4T v

AT EANA BT 5= Je Aga 1 YA oA Baker et al. (1993)& ¥ 13} Zo] A
9.0
HEAQ AT dubdd 27} W 21 o] AAS v Yk

B SEEMEUS0M EY JHsE ZEo R (Baker et al, 1993)

Item Type of Defects Possible Causes

1 | Shaft off location and out of plumb |Poor location and improper shaft alignment

Construction equipment accidentally hitting top
of shafts

3 |Bulge or necking Due to soft ground zones

Due to drilling thru sand under water without
casing or the use of slurry

Due to side sloughing and incomplete bottom

cleaning

2 {Crack in shaft

4 |Cavern

5 |Soft shaft bottom

6 |Horizontal sand Lense Due to tremie pipe being pulled out of concrete

. ) Due to low concrete slump or rebar too close
7 | Voids behind cage P

together
3 Honeycombing or fines washout or |Due to unbalanced waterhead or placing
channelization in conrete concrete directly into water
9 |Folded in debris Due to insufficient cleaning
2.1.1 50| MrbofiMel A
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H 2, SMEIMUSOM NREE HPE ABH Q9 (Geo-Institute of ASCE, 2000)

Method |Description Advantages Disadvantages Comments
Instrumented or Interpretation of resglts‘
noninstrumented necessary to deal with §uch
hammer strikes issues as external damping
pile top adjacent Faster, cheaper test |Long slender shafts damp
to an No preparation (ef{ected wave (L/D ratio Shouid
’ accelerometer required limited to 30/1) never be
Sonic ( ver) Can verify Accurate depth to defect sole basis
echo é’:g:;‘;f; low "good"shaft difficult 5-20% for
strain wave Nq need.to pre;elect May 1dentxfy_ shape changes rejection of
R prior to installation (bulges, casing steps) as shaft
eflected wave
analyze of shaft defejcts
Analysis done in Rapld load transfer may be
time domain mterpreted_ as a def_ect
Few technicians available
Similar to sonic
echo
E;Sl;rrﬁge%tg:d cell) Same as sonic echo ' Should
and receiver Can dem{e Same as sonic echo never be;
Impulse (geophone) gcmpara.twe Hard to de@ect toe d.efects sole basis
response Reflected wave is mformgtlog on Better. at differentiating fox.‘ ‘
analyzed not only dynamic stiffness of [neck-ins from bulges rejection of
. . | shaft head shaft
in velocity domain
but also frequency
domain
Water—filled steel |Noninvasive
(preferably) tubes |Reasonably economic |Hard to check concrete
placed in drilled Can spot multiple quality outside reinforcing Test
shafts at regular defects Difficult to place tubes within |results
intervals Defects in the range |tolerances should be
Sonic pulse of 2.5in. can be Must preselect shafts to be reviewed in
CSL generator lowered |detected inspected conjunct—ti
in one tube No depth limitation Cannot find fine cracks. on with
Receiver lowered |[No soil stiffness Slow test speed results of
in another tube effect Debonding/coupler problems visual
Analysis of Easy interpretation interfere with readings inspection
velocity of wave Accurate depth to Few technicians available
transmission defect determination
Slow test speed
D . . . Difficult to transport
ry plastic or Noninvasive . { due to nuclear
steel tubes placed |Reasonably economic equipment du
in drilled shafts at |Can locate defects ﬁﬁ:tuslfgsselect shafts to Test
regular inte'rvgls oqtside vthe teste dp results
Gamma radiation reinforcing stgel Difficult to place tubes within |should be
source and Can spot multiple tolerances reviewed in
Gamma | receiver .probe defect; . Test limited to a few inches |conjunct-ti
-gamma lower'ed into tubes | No soil stiffness around tube on with
Density plot of effect Coupler problems interfere results of
concrete Accurate depth to with readings visual
surrounding tubes |defect determination Cannot determine extent of inspection
Range of Better quantification

examination 2 in.
to 10 in.

of concrete density
No depth limitation

defect

Few technicians available
May see soil concrete
interface and predict defect
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of RIAE FA JeW $E02 FUF 235 4% Bt UE PO 156 uth 4L 9w %
& 2HE Fohile Ae oldnkn welu Aok APHAYTY 4 Frhok BAsted of A4
Bxets AL AWE AY At AABoz WA Aol ohid APel TR /EAE B du
s A3 ARE ARG Brheh tio] oojdok drke Rolth Awe] FH wAARE A
AL, 2AEN B W P4 5o WA AT BFNA A/ @A WA AL 2 7S5 o
£ A9, AAE AW 2l oMol of® A @ AAA AdeA AT ¢ Ao

T ls
t}. @_Xo}' AP v e dddt A ES AFEES Cupertino site(Baker et al., 1993), A EQu} A}
2 HE9] San Jose site(Baker et al., 1993), 3+ A =2 wehst ALAE 2 Aol 2 FME Texas
A&M site(Briaud et al., 2000, 2002; Likins et al., 1993), Ztbd=3 AXE2 Northwestern
Univ. site(Finno et al., 1998, 1999, 2000), Varved clayZ 2] Univ. of Massachusetts site(Iskander,
2001; Finno et al., 2002) 5 oA o]Fojon IFUolx ¥3etat Aoz T2 WE7]%EYJung
et al., 2006)°4 olFolHty. A4S 3 TEo] AF FAo|A Mrio] BesiA @ w3 v s
A 5-10%<) A Eo] ZAsq E}% A7 49 An(skander et al., 2001)7F AA 7%= dtg o} o
AT AelAe 2% D57 AAT g5 FAAA e AXAXH L I7)] 2Ho)7} x|
sl itk Jung 5(2006)2 ubel] Zl® o] ojAE @A LGy HE AL
g AR ETE FY9E kel AL A7 AAHe] vXE dao] Atta MAE R 9

m &2 o
@ o Mo

o 1o Lo

H 3. UE FEEEH 2m XF Zeto o8t HEX|X|Z £x[siA ZDl(Petek et al.. 2002)

Soil Type Neck-in Size Failure Load (kN) Capacity Reduction
Perfect 840 -
50 % 877 -4 %
75 % 360 -2 %
85 % 875 -4 %
Soft 90 % 880 5 %
95 % 230 1%
97 % 820 2 %
98 % 560 33 %
Perfect 3250 -
50 % 3300 -2 %
. . 75 % 3300 -2 %
Medium Stiff 35 % 3200 5%
90 % 2700 17 %
92 % 2230 31 %
Perfect 6460 -
50 % 6290 3 %
. 75 % 63390 1 %
Very Stiff 80 % 6030 7 %
83 % 5223 19 %
85 % 4640 28 %
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Axial Load, P
7

Moment, M

Eeu
cu
£5 <&y E5=&y Esy > £y Esy >> £y
Strain  Strain Strain Strain Strain Strain
@ @ @ @ @ @
A B Cc D E F
(b) (©) (d) (e) (f) (@) h

g = ultimate concrete strain in compression

g. = concrete strain in compression
gs = steel strain in tension
g, = Yyield strain of steel

gsw = steel strain when concrete strain reaches e,

18 2, AYEIEUEON LMsts & RUEQ AXX|X|ZHO| ABE(0'Neill & Rees

Arc Length=D/2

Cover=254mm

Type A
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