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Evaluation of Skin Friction on the Pre-Bored PHC Pile with Time

Sung-Dou, Jang

Department of Civil Engineering, Graduate School,
Pukyong National University

Abstract

As pile foundation works are increasing in urban farm stalls and residential areas, the

concerns about environmental issues are increasing. Pre-bored pile method which is a
method with low noise and vibration has been applied a lot. “To adapt to these changes
in conditions, the method in which once we dig the ground, we inject cement milk and
then insert the precast pile, is chosen. In case of general pre-bored pile, design and
construction management is conducted by injecting cement ‘milk to “secure the skin
friction and fix' the central location of pile. However, sometimes cement milk is injected
uniformly onto the full length of pile upon the decision of which injection of cement
milk increases the skin friction regardless of soil condition of weathered soil and
cohesive soil. 'The purpose of this study is to determine when the skin friction bearing
of pile comes to the stabilization step, to present the most optimal time for
superstructure construction over time, and to investigate the degree of influence of
injected cement milk on actual skin friction according to soil condition and the necessity
of injection of cement milk. uniformly. It is examined what kinds of behavior does
bearing power partition progress show. over times under conditiens of point bearing pile
classified into weathered and-.cohesive soails, depth consistency and injection of cement
milk through dynamic load test. Analysis showed that the optimal time for
superstructure construction on ground of cohesive soil was 7 days. However, it's shown
that the effect of injection of cement milk on ground of cohesive soil was not big, since
the changes in friction were similar regardless of injection of cement milk. In case of
weather soil, age caused by milk injection was dominant. It would be economically
feasible if skin friction is considered as bearing power on 21 days of the most optimal
time for superstructure construction upon the design.

keyword: Skin Friction negative, skin friction negative, Pre-Bored PHC
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4. ANd23

41 FHHAE XUt

ARE AelAY BB ARG AdE ALE F9

il

9 FAF A TRl AAsGoM, AP e

41.1 }‘]uﬂE tﬂ:—i H] zo]

844 o

3} 2.

7

rlo

AE AT AN EARAD Aotel sk E Alel ehi Hhsh ol

AlPEEe] AR EHE N GA A B095%, FHupREE

0.5%= L}E}

14
A% a2 4] A
SN - 17 2 (MN)
SHE(MN) | B (%) | 515 (MN) | 2.(9%)
1 2.291 99.18 0.019 0.82 2.310
23 2.214 99.60 0.009 0.40 2.223
33 2.213 99.59 0.009 0.41 2.222
A 2.214 99.61 0.011 0.49 2.225
59 2.210 99.64 0.008 0.36 2.218
4t 2.228 99.50 0.011 0.50 2.239
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18.0% 2 vbebyich.

¥ 4239 4% F A4E A Ao AXHAWME W ) F9)

i Ak A o} 25 2] -
LEAS - %44 3 (MN)
SHEMN) | 288(%) SEMN) | 258(%)

1 1.758 8192 0.388 18.08 2.146
23 1.757 31.61 0.396 18.39 2.153
33 1.756 82.71 0.367 17.29 2.123
A 1.758 82.81 0.365 . 1O 2.123
59 1.758 81.43 0.401 18.57 2.159
4t 1.757 82.09 0.383 1791 2.140

o Zol APEHe) AXY BIES A9 753%, Funrd

4379 A% F AR Ao Mo AXHAWME W ") F9)

- kA A & v} 21 4] ) 2 570 7] 2 (MN)
- BHE(MN) | B 58(%) | 3FE(MN) | Beg%) | ©
1 1.658 78.95 0.442 21.05 2.100
2 1.637 74.95 0.547 25.05 2.184
3 1.618 74.67 0.549 25.33 2.167
4 1.618 74.20 0.563 25.80 2.182
5H 1.619 73.72 0.561 26.28 2.135
o 3t 1.621 75.30 0.532 24.70 2.153
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¥ 44219 A9 & A
. AekA] =) v} 7] %) 204 2 (MN)
v BHE(MN) | B5H-8(9%) | 3FEMN) | B28-(%) | © K
1 1.621 71.22 0.655 28.78 2.276
2 1.601 70.75 0.662 29.25 2.263
39 1.542 71.32 0.620 28.68 2.162
4 1.548 70.65 0.643 29.35 2.191
59 1.523 69.93 0.655 30.07 2.178
o 3t 1.567 70.77 0.647 29.23 2.214

o 7ol A@urel (XA, FEEe A AY 6750, FurR
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412 NWME A= 9]

a) A2 x =
ANE AF ANG SAA Aate] o shH % 460] Lebdl wigl 2o
Agwrsme] A28 BgEe AuAAE 9947%, Fuvide 053%2 U}
bt}
H A6 AT A B AR A Ao A HE DI F9])
e 5 REREE 1} 2] 7 o A I
TEY T A4
N B (MN) | E5H8(9) | 35 (MN) | 2 5-8-(%)
1H 2.201 99.19 0.018 0.81 2.219
29 2.214 99.55 0.010 0.45 2.224
39 2.215 99.46 0.012 0.54 2.227
4 2.211 99.46 0.012 0.54 2.223
59 2.221 99.69 0.007 0.31 2.228
M 2.221 99.47 0.012 0.53 2.225
b) 3 AT =
3900] Az & AN EASA D Ao ot E 4261 LR
o o] A@YEe AAY BPFe MaxAE 803%, FHvubE
19.749% % EpRECE
¥ 47 39 A T AAE Auko| Aol AxHAWE Dz F£9))
. REREE 1} 2] 7 o A N
UE\:I: H 5 %—X X =
N B (MN) | E5H8(9) | 35 (MN) | 2 5-8-(%)
1H 1.768 78.82 0.475 21.18 2.243
29 1.887 84.28 0.352 15.72 2.239
39 1.754 78.97 0.467 21.03 2.221
49 1.756 78.96 0.468 21.04 2.224
59 1.794 80.27 0.441 19.73 2.235
M 1.791 80.26 0.441 19.74 2.233

_30_



c) 72 2n %

790] A F AN FASANG Aokel kA E 480 Lhebad
o o] AWBH AAY PPES HGAAY 7179% Fuviae
28.21%= U EFIT)

¥ 48 7Y Ay T HAAHE Auto| Aol xHAWME "I F9))
e Ak A o} 25 2] AN
UE‘:E LE %—X X )
N SE(MN) | B53-8(%) | 345 (MN) | E5-2(%)
] 1.574 69.83 0,620 30.17 2.254
o 1563 71.80 0.614 98.20 2177
33 1.574 72.07 0.610 27.93 2.184
49 1.601 72,67 0.602 27.33 2.203
59 1.599 7258 0.604 27.42 2.203
] 1.582 71.79 0.622 28.21 2.204
d) 212 23 %
o1ge] Ade & ANF EANAD Aol ol5H ® 4400 ER W
o o] AWBES) pAAY PUBS HGAAH 68470%, Fuviae
31.53%2 v }ERy}
349 219 A F AAE AgkoAel (A HAME W2 F5))
i Mk A 2 o} 25 A _
N — T S =X (MN)
3 (MN) | 8322 | 3t (MN) | +5S5(%)
k| 1.564 69.05 0.701 30.95 2.265
o 1.570 67.82 0.745 32.18 2.315
33 1515 63.24 0.719 31.76 2.264
49 1.562 63.54 0.717 3146 2.279
59 1.587 63.70 0.717 31.30 2.310
] 1.565 63.47 0.723 3153 2,987
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g 5 A Hke] A A A
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FHE AvolA e BE FARADE AHE Akl Aol APdn FAG
A Agste] ANE AR FYAA G AL FYF ASE PR
shel AAskglom, AP ARE Fea 2t
421 AME B3 v 33

411 vHERRL mRo} 2

ol AMETE AAH EHES AGAAH 845%, FHEvEH 155%=

Mz
>
[-4 (]
offt
2
_O|L
>

%
il
&
2

(o3
_O|L
)
ke

T 411 AF A 5 F3E AUl A AAHAAWE = 1] F9))
ek A 2 w24 ] 2]
TEHD oy . A A 3 (MN)
&5 (MN) |55 (%) | 8F5 (MN) | 52 (%)
1 1.945 34.93 0.345 15.07 2.290
29 1.965 83.97 0.375 16.05 2.340
39 1.916 33.20 0.387 16.80 2.303
AH 1.905 85.58 0.321 14.42 2.226
5 1.905 85.08 0.344 14.92 2.239
3t 1.937 84.55 0.353 1545 2.279
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- AekA] =) v} 7] %) 570 7] 2 (MN)

v B2 (MN) | B 28(%) | 3H2(MN) | B&8(%) | ° -
1 1.944 82.97 0.399 17.03 2.343
2 1.955 82.98 0.401 17.02 2.356
39 1.906 82.58 0.402 17.42 2.308
4 1.906 83.12 0.387 16.88 2.293
59 1.906 83.45 0.378 16.55 2.293
o 3t 1.923 83.02 0.393 16.98 2.384

o Zol AldEEe] AHH ITHELS ARAXH 82.76%, FHvhEH

T 413 7Y A 5 FIE Ao A o) AN HANWE WA 6 F9)
. Ak A=) & o} 234 =) 2 547 2 (VN
- BHE(MN) | B &%) 35 MN) | Behg9%) | ©
1 1.935 82.90 0.399 17.10 2.334
2 1.953 82.93 0.402 17.07 2.355
3 1.908 82.35 0.409 17.65 2.317
4 1911 82.26 0.412 17.74 2.323
5H 1.901 83.38 0.379 16.62 2.280
o 3t 1.921 82.76 0.400 17.24 2.321
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E 414 21 A 5 FIE Auko A 9] A X H(ARE dA 1) F9))
. HerA A SHAAE o
© B2 (MN) | B 28(%) | 3H2(MN) | B&8(%) | °
19 1.929 82.23 0.417 17.77 2.346
2kl] 1.931 82.45 0.411 1755 2.342
3 1921 82.31 0.413 17.69 2.344
49 1935 82.34 0.415 1766 2.350
5% 1.922 82.35 0.412 17.65 2.334
s 1.927 82.33 0.414 17.67 2.341

w415 289 A3 ¥ FE Aukdael AX YA WE B2 6 Fg)
i Ak A o} 25 2]
LEAS - 7] 2 (MN)
SHEMN) | 288(%) SEMN) | 258(%)

1 1.927 79.04 0.511 20.96 2.438
23 1.951 82.56 0.412 17.44 2.363
33 1.933 81.66 0.434 17.34 2.367
A 1.926 79.82 0.487 20.18 2413
59 1.925 80.65 0.462 19.35 2.387
4t 1.932 80.75 0.462 19.26 2.393
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422 AWME W3 F9

S
F 416 NE A F FEE Auoae A HAHE WI F9))
S ek A ¥ PFEA) A ¥ %24 3 (MN)
N 85 (MN) | B98(%) | 35 (MN) | E&%) | °
19 2.112 99.15 0.018 0.85 2.130
29 2.113 99.53 0.010 0,47 2.123
3 270 99.44 0.012 0.56 2.127
49 2.117 99.44 0.012 0.56 2.129
59 2.115 99.67 0.007 0.33 2.122
st 2.112 99.45 0.012 0.55 2.124

AE A WA FASHAIE Afel o3t #4170 vrER whe} 2

of Ao AA|H EHELS AR A H 74.46%,; FHAvEY 2554%%

E 417 39 A & FIE ARk Ae] AAHMAWE A FY)
- SR w2k 7] 7] 2 547 2 (VN
- BHEMN) | 2589 | 3F5(MN) | Be8%)| ©
1 1.678 75.08 0.557 24.92 2.235
2 1.675 74.88 0.562 25.12 2.237
39 1.679 74.26 0.582 25.74 2.261
4 1.678 74.05 0.588 25.95 2.266
59 1.677 74.04 0.588 25.96 2.265
o 3t 1.677 74.46 0.575 25.54 2.253
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F 418 7Y A & FIE Ao Ae] AAHMAWE LA FY)
. kA A & w2k 7] 7] 2 22040 2 (VMN)
- BHE(MN) | E58(%) | 3F5(MN) | Be4(%)| ©
1 1.394 61.36 0.878 38.64 2.272
2 1.387 60.99 0.887 39.01 2.274
39 1:389 60.73 0.898 39.27 2.287
4 1.386 61.03 0.885 38.97 2.271
59 1.388 59.70 0.937 40.30 2.325

o 3t 1.388 60.76 0.897 39.24 2.285

o ol ARWHe AX A RS HPAA Y 33869%, FHvE

. SA=ARA w} 212 7] 2 T
- BHE(MN) | B 58(%) | 3FE(MN) | Beg%) | ©
1 0.725 32.60 1.499 6740 2.224
2 0.724 32.73 1.488 67.27 2.212
3 0.723 32.92 1.473 67.08 2.196
4 0.745 33.59 1.473 66.41 2.218
59 0.874 37.48 1.458 62.52 2.332
o 3t 0.758 33.86 1.478 66.14 2.236
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- AekA] =) v} 7] %) 570 7] 2 (MN)

v B2 (MN) | B 28(%) | 3H2(MN) | B&8(%) | ° -
1 0.669 30.33 1.537 69.67 2.206
2 0.659 30.62 1.493 69.38 2.152
39 0.668 31.10 1.480 68.90 2.148
4 0.656 30.54 1.492 6946 2.148
59 0.701 32.38 1.464 67.62 2.165
o 3t 0.671 30.99 1.493 69.01 2.164
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