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ABSTRACT

A Study on the Decision of Bearing Capacity
for Bored Pile Foundation

Choi, Jin - Ho
Advisor . Prof. Ahn, Jong-Pil, Ph.D.
Department of Civil Engineering,

Graduate School of Chosun University

This study has undertaken the theoretical contemplation on the
bearing capacity calculation method of the bored precast pile
foundation, and use the foundation survey of case on site that applied
actual SIP foundation engineering, and the result of pile driving
analyzer and others to interpret the case method and the CAPWAP
method simultaneously with the comparison and analysis for allowable
bearing capacity as it is interpreted by the static method under the
Meyerhof formula. In addition, the bearing capacity share rate and
others are compared and analyzed through the calculation result of the
end bearing capacity of a pile and the frictional resistance, and review
the appropriateness on the determinant method of the allowable
bearing capacity of the bored precast pile foundation.

As a result of calculating the unit end bearing capacity of a pile on
the case site of the bored precast pile from the pile driving analyzer
result, it was in the average of 1,235t/m’ that is higher value than the

standard figure of base design for the structure that defined the end

_Vi_



bearing capacity of a pile of the bored precast pile for 500~750t/nr.
In addition, the frictional resistance for each area of the bored precast
pile was analysed for the average of 22 tons that most exceed the
domestic standard figure of 5t/m’, and any data that falls short of the
standard figure has to make the stringent quality control.

Next, the ratio of the average end bearing capacity of a pile and
the frictional resistance calculated from the result of the pile driving
analyzer is the share rate of 88 : 12, respectively that the share rate
was much less than 50%, as analyzed for much less of the frictional
resistance, and the allowable bearing -capacity following the pile
driving analyzer was analyzed for 23% higher than the design weight,
and the allowable static bearing capacity of Meyerhof was analyzed
for 19% higher compared to the design weight that the two methods
showed similar results.

Currently, there insufficient researches on the estimation of the
allowable bearing capacity following the end bearing capacity of a pile
and the frictional resistance of the bored precast pile that, in order to
undertake safer and more reasonable bored precast pile work, it
would be prudent to supplement the analyses of substantial data for
mutual comparison of the end bearing reinforcement N figure, static

loading test and pile driving analyzer.
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ZtHGoble, 1975).

£ 3.6 AREF W Jegkd] HH R FHE

R A Fe] AWrZA | Correlation Value Jc | Suggested Range Jc
Al 0.05 0.05 ~ 0.20
AEZA Ty wE=
moa Ae 0.15 0.15 ~ 0.30
AE 0.30 0.20 ~ 0.45
AEd AE EE
qed Ae 0.55 0.40 ~ 0.70
HAE 1.10 0.60 ~ 1.10
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FT1 + V1 ——m
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Velocity
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= 382 - 115 = 267 kips
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| Bottom Skin
Pile Segment —\ [:‘:‘ Friction

Skin Radiation
Damping Model

Toe Soil Segment

i
Plug Mass ‘.—% T\
Toe

Soil Mass

Gap

Toe Radiation
Damping Model

IR

a% 3.11 CAPWAPdA 9] ZEFHI Xdkd] dig Fo| A nd



‘ Resistance

Total static
bearing dapacity

Reload level

Unlogding
Toe Gap Quake ’ Quak
— e - %

a9 312 AF AeNgdy Ao A

0

S dFanz $93E Gik(Setup Effect), $¥o]$k & IH(Relaxation
Effect)ell 9|3 A A& F3+& 71&A)dl] o8] deksojof 3},
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(4) el e 37}

W SR AuE: FeluAs A3.15)9 o] Ul 4 glow,
E(e] HAjgte W Sxo) Ay Av) ek < (EMX)7} Bk,

(3.15)

o] 7] A, B(T) : W =xg Agd oy
Fit) : SEEY7|Z2 9 3-A17F 34
V(t) . @—]ﬂ—%/ﬁ' 7]; oé% ‘é;\‘E—/\]Zl' »El'—}‘\j

EMX$} el el x| = WHW; Sel7] o] FA|, H; el

Aol Yala)e] vH|E oA AE&(Energy Trasfer Ratio, ETR)o]&}aLs}
o el FA, UE 7

e ), TE 745

s YERA2E AA e} EEO FiF
k2l W3}t (Rausche, 1985)

% 3.9% FE)sh 0o g2 oux Aggs Uepi.

£ 3.8 EH IJEV]Y 5&

e T e &5
52 o] 4 (Open Ended Diesel) 0.72
%+ (Hydraulic) 0.90
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£ 3.10 HHNFeey FHA

|5 AW =2 H(FHWA) = 2}
wEFH
Auigtsed | Auged | AugEse | Agaged
PC 08504 =0, | 3y o4+o, 0.60, 0.850,,
Steel 0.90, 0.90, 0.90, 0.90,

7t
= E= AlgAE] YEeld BTA(Pile integrity

O

v

(5) T AHE9]
ERA] W5
factor for pile damage analysis)® #AS 4 v} D59 FTHA| Tu=
Hastal, Vb S7bekes dAbo] HAeho

=
=
e ol AT wH &4 9 EAAAE et s v

Al

otk

Lo

5
=

0

& = glom, wEol AATE Jeh)i: wEo] AALE x2:(Rausche
Goble, 1978)= th=9 2/(3.16)¢ #o] uehd & Un. F=3 &A=
HH7lES i 3119 2o

BTA = (g9 &5 dud-&dd w5 dHs) (3.16)
Aolel W T
E 311 A=Y A+
BTA AT H| Il
100 Nomal (£4¢12)
20 ~ 100 Minor Djlmage BTA=200¢1 7%
(F7HE4h » BE}R 213 Wave Zo]7} wEo
Major Damage dolHth 2 A5l xAd
60 ~ 80 (£ (&0l G Aoz B
60 o3} Broken (3}3])
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=
=% Fat Polud Rug HgaEe 449
A Fel 72

[e]
o
oA A st el = 2.08, Skl daidE (e AdE o]

B

¥ 3.12 C.0.E EM 1110-2-2906 TFA(SIA&)

Method of Minium Factor of Satefy
. . Load Condition ) -
Determing Capacity Compression| Tension
Theoretical of empirical Usual 2.5 3.0
Prediction to be verified Unusual 1.9 2.25
by pile driving analyzer Extreme 1.4 1.7
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15.3m

20.5m

16.2m
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16.5m

17.9m

16.0m

22.0m

17.0m

17.0m

18.0m

21.0m

450mm
(70t)
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(70t)

& 450mm
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2 450mm

(70t)

2 500mm
(80t)
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(70t)

PHC

PHC

Bo oy
N O

d “

No.1

No.2

+2] 5 No.l

37
i

P.D.A-2

P.D.A-3

P.D.A-5| =% No.l1
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i
] 08X M.1M . 2o -
Y PILE NAME: DWSK-14 5B 284 MR CSX: AU Y&
DESCR: drop2,5 TSX 0.3 MPa
L OPERATOR: B 247t
e | T | FLE WK MG W5 | CSBIEEAudAe)
: 0.0 [ 2007-08-23 2% 1:16:37 DX 22mm ) -
r Blow Number 25 RMX 200t HoirE54
|/ W 50
BTA 100.0 (%)
LE 15Im TSX: &5 ol 2-8-3F=
IR 835,66 cm"2 Sensory _ .
BN 4D0Yem2 H: 196 (1) )-8
5 245tmi Fe195(1)
WS 40000 m/s A (] 4072 g'sh (1)
ENC 835 tn-gim AL 1105095V (1) | RMX:CASEM o o] 31
e 760ms cUP; 0K
X o Fi/F2: LOW 0.04 BAFEAAH
P 15im VIVZ: 0K 0.94

a3 4.2 A2Z}5NO. 1(Pile Driving Analyzer) PDAEA] do]¥

PROJECT; daewoo (5K 26M CSX:HuaEs e

FLE MAME: DHSK-46 (53 25.5WRs Hoe

DESCR: diop2.5 TS 14W

OPERATOR: B0 14700 o

FILE: DWSK-86_10W18.01 M 8 CSB:HEEA thio A <]

007:0:25 28 1:45.03 OMK 26mm 4 = o

B N 19 R 20 A H=584

R 2t

Ple Fropertis 874 86.0(%)

£ 2im TSX:TEEof 2} 85} =

R B 2003 . .-

My f:(1%013) HAAFEH

§  2460m R %(1)

WS 40000 ms AL (] 1072 ' (13)

EAC 835tvg/m [PV LY | RMX:CaserH of o] &F
m A/ 10.60ms CLIP: 0K o )

K08 FIJFE OK 108 A A g A g

P a5m VLV OK L0

¥ 4.3 AZHENO. 2(Pile Driving Analyzer) PDAE4] dlo]g
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PROJECT: DAEWOD

FILE NAME; ES-16¢
DESCR: ;0R082.5;
(PERATOR!

FLE: E5-164 12
2007-09-19 28 10:50:33
Blow Number 12

Pl Properies
E 160m
MR 835,662
B d0ym2
5 2454md
WS 4000.0m/s
EAC B35 tng/m
We B00ms
08
P 16lm

(5K 156MR
(55 20Mn
TS 00MR
B 244
X 135t
DY 15 mm
RME 217t
R 22t
BTA 1000 (%)

gengors

Fi: (F) 912 (1)
FLFR)9T (Y

AL AL LO00 g5 1)
A2 [A2) 980 gsiv (1)
Cup: 0K

FUR: LN 00
VINV: OK 1,06

CSX:H et

o
1

CSBIE S A g 3o] 41 <]
o

m
z
i
olo
)

TSX:

=)
R
2
L
oo o
prﬂ
i

B
o
ol

RMX:Case® ol 9] g+

A GEAAY

=

19 4.4 F9 HYA|A NO.1(Pile Driving Analyzer) PDAEA] H| o] ¥

8 2048

™ 0,0 \ 7

PROJECT: DAEWOO

FILE NAME: £645
DESCR: 100025,
QPERATOR:

FLE: 85451
0070821 28 10:57:04
Blow Number 1

E160m
MR B8 ™
Mo 0ym
§ 25t
WS 4000.0m/s
EE 835tngfm
W THm
08
LI LH] |

Quantfy Results
S 105M
S 1544
T 00N
B L7
M %m
W fimn
W 27t
W 2
. 1000(%)

Senses
H:F)sL2(1)

f [ry 907 (1)

AL A 1000 g5 (1)
A2 A2) 960 v (1)
CLIp: 0K

FLJFL: LOW 049
VINVE: Ok 104

TSX: &5 ol 2--&-3l+=

(s}
Afe1 g2

RMX:Case®¥ 9] g+

CEETSEE

a3 4.5 F9 HYAA NO.2(Pile Driving Analyzer) PDAEA d]o]H
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78: 204.8
8: -0.0

PROJECT: DAEWOO
FILE NAME: DW-51
DESCR: j0RORL.S;
QFERATOR:

FILE: DW-51_LoW18w0L
2071027 24 5:28:3%
Blow Number 16

Pl Propeeties
E Iim
10558 e
B 40tem2
§  245tmd
ws mcum
G 1055 tym
W BAOms
oo
P 163m

(5X 278MPa
(5 20300
™ 1IN
B 4106m
M Bt
W Bmm
e M
W16t
B7h 100.0 (%)

F1: [F1) 912 (1.1

F: (R2) 917 (L)

AL [AS] 4000 ' 1)
A2: (A2) 980 v (L.1)
CLIP: 0K

FiR: 0K 090

VIVE 0K 087

CSX:#dtE84

CSB:#
TSX: &5 ol 2--&-3l+=
A

RMX:Case® o] g+

EEES2EE

=

I¥ 4.6 2% NO. 1(Pile Driving Analyzer) PDAE4] d|o]H

18 204.8
1 0.0 l

M

=
S
%
S
\
\

PROJECT: DAEWOO

FILE NAME: ES+47
DESCR; ;0R0P.5¢
OPERATOR;

FILE: ES-47_10W18.401
20071108 24 3:39:51
Blow Number 10

£ 190m
IR B
B 40timl
&  45tm
WS 4000.0mfs
EAC 835 tmes/m
we Sd40ms
080
P 1m

(5K 284 Hh
(58 2.4k
TS0 60N
B 303 tvem
@]
DMK 21 mm
W 192
A2 130t
A 500 (%)

R

Fi: F1) 812 (1)
ReRIPI()

AL AL] 1000 g'v (1)
A2: A2] 980 ¢'sle (1)
CLIP: O

FiJF2: 0K 095
VIR 0K 058

RMX:Case® ol 9] g+

CEETSEE

19 4.7 #8]% NO.1(Pile Driving Analyzer) PDA¥A] dH o]H
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PHC 259 3&¢4E582 delsg tiste] 0.6f,5 e Aol B0
D2 048Yarow B 4 QT 67040 FESHL ¥ 440 E g} ol
FeUHE olyR SAHEJL, FENUAY AEdE SHAAE F 4.59
YR ST
¥ 4.4 e8] HrrE s

ol RS o) B = K= |

R S CSX | CSB | TSX |3&3esd -

(ton/cnt) | (ton/cm) | (ton/cr’)|  (ton/cm)

PD.A-1| 7= No.l 0.241 | 0.284 | 0.003 0.480 0K
PD.A-2|  27ZFE No.2 0.326 | 0.255 | 0.014 0.480 0K
P.D.A-3| FWHIAA No.1 | 0.158 | 0.220 | 0.000 0.480 0K
P.D.A-4| FWHIA4N0.2 | 0.105 | 0.154 | 0.000 0.480 0K
P.D.A-5 ZE No.l 0.278 | 0.203 | 0.032 0.480 0K
P.D.A-6| &% No.l 0.284 | 0.223 | 0.060 0.480 0K
£ 4.5 FeYA A& 54

DEHE | RAMESE | Satal | SElUR] | ddelulA] |olb}dds | BTA(%) | E7F

1
4% | 2.5t0n | 3.0m | 7.50ton |247torm| 32.93 | 100.0 | NgBL
Papd Minor
N82 2.5ton 3.0m | 7.50ton |3.47tonm| 46.26 86.0 Damage
: (F7F &4

ZalHo A

PV 9 5t0n | 2.0m | 5.00t0n |244tonm| 48.80 | 100.0 | NgmeL )
TR |, o 2.0m |5.00ton |2.77tonm| 55.40 | 100.0 | Ngomal

No. .oton .Uum . on |z. onm . . (&4+g1e)
=5 | g5t 9.0m | 7.50ton |4.10tonm| 54.67 | 100.0 |, Nomal
No.1 .oton um . on | 4. onm . . (T‘)_\—}b]'%j\%)

% Minor

0 2.5ton 2.0m | 5.00ton [3.03tonm| 60.60 90.0 Damage

No.1 (F7F &2
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