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Estimation of Bearing Capacity of Vertically Loaded Steel Pipe Pile

Kim, Sung Yong

Department of Civil Engineering, Graduate School of Industry,
Pukvong National University

Abstract

Several bearmmg capacity equations have been used to estimate the bearing
capacity of pile foundations m the design process. It has been reported in the
literature that bearing capacities of pile foundations predicted by these
equations might underestmmate or overestimate the actual bearing capacity
measured from field load tests. In addition, dynamic formulas using driving
records have also been used to estimate the bearing capacity of driven piles.
Correlations between the bearing capacity predicted by Meverhof’s equation or
modified Meyerhof’s equation, the bering capacity estimated by dynamic
formulas, and the bearing capacity measured from filed load test were
Investigated in this study. Both static load tests and dynamic load tests were
performed on four driven steel pipe piles and bearmg capacities of test piles
were determined. Measured bering capacities were compared to those predicted
by two bearing capacity equations and those estimated by dynamic formulas.
Meyerhof’s equation and modified Meverhef’'s equation showed a tendency to
overestimate the measured bering capacity. Among dynamic formulas, Hiley
formula and Damsh formula were appeared to have good correlations with load
test results. Other dynamic formulas evaluated in the study did not have good
correlations with load test results.

Key words: bearing capacity, pile foundations, bearing capacity equations,

dynamic formulas, static load test, dynamic load test, correlations
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3.1 melxfstAa|alel 22Kdynamic & static)

Region | Pile type | No. of test pile pengtE'ghpgn MEEEZ? of Remark
A > TK 400 A2 - 67 12.4(M) Dynarmic
B > TK 400 A2 - 72 12.0(M) Dynarmic Driven pile
Drop—2.0 ton
C |STK400| Al - 47 7.3\ Static Hammer
D o> TK400 Al - 66 10.8(M) >Static
32 STK 400 &#=9 54
Pile type S>TK 400
Pile diameter(mm}) 508
Pile thickness(mm) 12
Unit weight(kg/m) 147
Pile end bearing area( cm?) 2027
Pile cross-sectional area( cm?) 187
Coefficient of cross-section( cm®) 22610
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3.3 A 5HAI B 2

3.3.1 A slAE

gz Attt AASAgel HE FEetFe AL P-S FAH

P-logS =19, S-log (1) AW, P-dS/dlog t) =¥, Davisson 4 o2

FEuAFL Tl BAFNU BERANAG PR o8 AARNG 7S
2AsE, BUEEe] 549 AR PLe TARAE Holm glom uT

2487 dele] ARERAE aF-Heg THow TAFIL 2R d ol

48 39 &4 BAsAE dE s WEA Zlojn.

# 33 MAStAlE 2ol ofe BESHE(C x)

Test Pile |Depth Yield load(ton)

No type m) | p-g log t-log s | S-loglt) | ds/d(log t) | Davisson

Al-A7 | STRAO0 | 7.30 | 220.4 220.04 220.54 220.24 242.40
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ol

34 HMstrlddo o|st gf=5slE2 A2HD A<H
| Yield load(ton)
Test | Pile |Depth
No. | type | (m) .
P-S |log t-log s | S-log(t) | ds/dllog ¢} | Davisson
Al-66|STK400| 108 | 220.17 220.17 220.30 225.30) 200.00
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dS/d(log t)
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3.32 SAotAle

35 SAlotA[edol| ofst g5ot&2e] Z2HA. B A %)

CAPWAP analysis & Davisson method
Derth (ton)
ept
Test N
b 0 (m) | . | Shaft Total
S friction bearing | Yield load
capacity . .
capacity capacity
H=2.0m 224.8 S0.2 305.0 305.0
PDA-1 12.0
H=3.0m 243.6 73.1 316.7 305.7
H=2.0m 159.5 60.6 220.1 220.1
PDA-2 12.4
H=3.0m 189.7 3.0 2477 2477
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log P-logS =49, S-log (1) 4, P-dS/dlog t) =41, Davisson =41H o
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ot L¥ 4.4+ Meyerhof32o] 23k A2 &H=
4 AAFHY sHAEA s v AT = HEFI vk S 24 A9
24 71€71% 093, EHLE -37.090|0 A#A S+ 0.3700]tF ¥
Meyerhof &4 &gt A= g3} AsAE A A&zl A S 7S JepdFz

Ao, A

ol A7z AAYH FAo AREEZ 3ot 4 ¢en Meyerhof T FHA
Meyerhof] Z[ A& &4 AZAAsIAFEAZL] A B[RA B2 Zl02 #HTL
= At

A,
A,
ol4
1
=
<
=
=
—
ol
>
4
o,

olgt AR gH|= AT 1.26, T4 Meyerhof F4o olgt 2| H 1340
o

2 UEgen 247k Al Ao w et

41 MBtA Aot Hoistd Rx|HSAlof ot Zhel H[W Qof

L

Test Meverhof( TON) Modified Meyerhof(TON) | Test
results
No Q, Qs Qs Q, Qs Q. | (TON)
Al-47 202.58 6Y.87 27245 | 151.94 | 11644 | 268.38 | 225.54
Al-66 20258 | 103.36 | 30594 | 151.94 | 172.27 | 324.21 | 200.00
H=2.0| 20258 | 114.84 | 317.42 | 151.94 | 191.41 | 343.35 | 305.00
PDA-1
H=3.0| 20258 | 114.84 | 31742 | 151.94 | 191.41 | 343.35 | 316.7
H=2.0| 20258 | 118.67 | 321.25 | 151.94 | 197.79 | 349.73 | 220.10
PDA-2
H=3.0| 20258 | 118.67 | 321.25 | 151.94 | 197.79 | 34973 | 247.70
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Measured bearing capacity(TON)
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Calculated value/Test results

Mean bearing capacity ratio

2.5 —
e Meyerhof
M odified Meyerhof
2.0 ~
1.5 -+ L+
© =
O
1.0 L+ re
0.5 -
D.D ] ] ] ] ] ]
1 2 3 4 5 6
Number of test piles
O 46 X X[Hu[o] EF(A ML SHA)

B evernof
1 M-Meyerhof

Mevyerhof & M-Meyerhof

a8 4.7 XX

2 ZAjof 3+ X|X|2{u|9| v|m
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422 SoIstE XX BAlo| ABE

# 42 NotAedZt2r €A XA H S0 25k g9 HlW K9

_ Calculated results of dynamic formula(TON) Test
§§ results
Hiley ENR | M-ENR | Danish | Gate | (TON)

Al-47 358.80 781.25 120.99 317.46 14455 225.9
Al-66 252.89 744,00 114.41 325.99 170.09 200.00

H=2.0 | 265.71 | 116279 | 102.76 344.83 17141 305.00

PDA-1
H=3.0 | 39857 | 1238.30 | 154.14 436.05 209.94 316.70

H=2.0 | 25745 730.29 A 11 203.06 141.16 220.10

PDA-Z
H=3.0 | 356.17 978.42 141.12 203.96 172.88 24710

2 48~119E 412+ A4H s9EH XAHEFAI =AHIFES v A s

Satel 519 AR HFA (HileyF4, ENRE4, Modified ENR¥ 4], Danish¥
A, Gated Aol ot Alabdl 22| FHoll dfsted Zhzp mAlgE Aolnh e
F 428 TG AAHIAHA ot ALd 23S Aste] vEbd Ao

th ¥ 48~2F 4129 AAGAR] A ezRYH & g glxo] Hiley&
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