ISSN1346—-7832

EM R EA R BRI

2SRt PR
RS

REPORT OF
THE PORT AND AIRPORT RESEARCH
INSTITUTE

VoL.55 No.1 March 2016

NAGASE,YOKOSUKA,JAPAN

NATIONAL RESEARCH AND DEVELOPMENT AGENCY,
PORT AND AIRPORT RESEARCH INSTITUTE



BB = i H N e Tk 45 (REPORT OF PARI)

% 5% 1 %5 (Vol.55, No.1) , 20164E3H (March 2016)

=| XX (CONTENTS)

1 AATRRER 215 L 7Aoo i 5 e HR B ) O HERE T 14



PETE 72 PR BRI T BT
%5 55 &% 1 5 (2016.3)

sl T RUBR & T L 7o BT oo il 07 1 #K 5T ) O HERE 05 14

PN (e
7K R
= =

PRIE O EAETIE, FOEF AR OHE FIEE LT, MORMRBREIT > FERET LN T
W5, JFAECHRMRREE/KT S Z & T, hoHEFIELY bR WEE ChH O mEKH ) & e
T&D. LLadnd, SMRBRaiTo e OREEORD F, EOREMEE AV E5E Oy
LEBHOEZFIARSINATEL T, IR SN TV E2ONRERTHS.

AHFFETIE, BEFEOHIE TR IN TV A ORAHEBRC, AT & 70 724 0 # i a5k o it 5 & X
£ L, HMRREROIZLST AT A L 2Rk BTz, £, FOMBEEEIC, WA
R AT OB 7 W) O RO R E T IESS, MO RERBEOEZ T el L. 20K, M
OB E TR—M) - THEPEE) - T2othofM) 2HhBEL, ZRENOHEIC OV TH
PEE « 0y LR D BB EZ FERFTL T 5.

Rt ORGSR, OB MG OFMEZ, AR XV RO b5 FEREE O 75%/5 ## [X [H
DOFMREETEEZFERBELTCND. 2O, BRRT— 2B ETH> THREENARD NS LD
TRLE. E, BZ22EKOWTE, TR—54F) 0BG W THEITOMI VKT 52 &
A THDZ L AR L. THEEML ofaiciE, BB+ 23 LVbL o0, RSt
HEBRT D Z LT, BOLERBRAERKBTEDLAEERSHD Z L ERLE.

F—T— R AL EOTEERSOD, BOATRURR, RRMEE, K AR

> HUAR AT SRRSO A DA T — o ) — & —
T239-0826 HhAIEAREE T EMWAS-1-1  ESTAFZEBRTSIE A HETS 22 PR E IR BIF 72
FE A : 046-844-5057 Fax : 046-844-0618 E-mail : mizutani-t@pari.go.jp



REPORT OF THE PORT AND
AIRPORT RESEARCH INSTITUTE
\Vol.55, No.1 (Mar. 2016)

Estimation of Axial Capacity of Piles utilizing Load Tests

Takaaki MIZUTANI*

Synopsis

Technical standards and commentaries for port and harbor structures in Japan notes that in-situ
load test is one of the estimation method of axial capacity of piles. The in-situ load test could provide
more precise estimation of the axial capacity of piles at the site than various estimation equations.
However, the technical standards and commentaries dose not clearly specify a procedure to derive a
characteristic value of the axial capacity from the load test result. It dose not expose the partial factor
for the characteristic value, either.

The authors analyzed the data of load tests not only reported in previous studies but also conducted
at many ports in recent years, and evaluate variability of the test results. The load test were classified
in three categories of test condition: identical condition, similar condition and the others. For each
condition, the procedure was suggested to derive the characteristic value from the test results and to
decide the partial factor for it.

In the suggested procedures, the characteristic value was calculated as the lower limit of 75%
confidence interval of the mean value. The procedure covered the case with only one test data. It was
revealed that the partial factor should be increased from the traditional value in the case that the load
test was conducted under the identical condition. Even in the case of the similar condition, the
possibility was indicated to increase of the partial factor with expert judgments.
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1, RIS E O ry 23R 5 BRC95%(E FEHIX

DTREE LI ENEELIEL DO THLEEALND.

£-3.612X 2 &, R/R, DEBRE C V. 1333.6%ThH 5.
SV, MOHMRBREIT - 7218, T OREREE AV CHUE
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R4 1 AMETHENM S B ERRT R TR D AL e
BH R,
i B THE (kN) #AE% (KN)
1 2784 5147
2 2818 5523
3 2792 5146

®-4.2 BUETHEME S A7 R R O BB O T

" ISR ooy LIRS WE e
i
(mm) (m) (m) (mm) (m)

k 27.5 15

A 1100 44,5 —40. 85
T 17.0 11
k 27.5 15

B 1100 44,0 —40. 35
T 16.5 11
k 27.5 15

C 1100 44,0 —40. 35
T 16.5 11
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FE 4.25 22
14. 38 15
A 1500 48. 38 10. 50 18 —42. 30
7.00 15
T 12.30 15
FE 4.25 18
3.54 15
B 1500 48.49 14. 50 17 —42. 20
T 26.20 15
F 4.15 22
3.79 14
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3.00 17
T 20.10 14
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SCP 70% 37.23 27. 46
50% 62.73
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Dg 96. 83 95. 45 76.96
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- A R, R R,
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Thol., ZOMERICHRHBEZHET D L, FHMHEMN
1060kN, EHEMR #72355. 9, ZEMRE C. V. 235.3%& 725
ZOEH, EFRICHNTHATHoTH, FFlCLoT
L DZ DD R VERBEB LN HEENHD.

F-4.13 DT INE S A7 R AR O R BRAL D FE T

" bisg 2R WE  SEhmiRE
" (mm) (m) (mm) (m)

1 800 41.5 12 —42. 05
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B1-4.3 B CHME S 7 WA R O RBRO Fif
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F-4.14 B¥ETINE S L7 R AR O R DOFE T

" Hee 2F LIRS WE  JeumiErE
i
(mm) (m) (m) (mm) (m)
17
1-1 1300 40. 5 —35.6
17
1-2 1300 46. 0 —35.6
14
2-1 1200  38.0 -35.5
F 28.5 17
2-2 1200 39.0 -36.5
T 10.5 14
F 37.5 14
3-1 1300 44,5 -39.3
T 7.0 13
F 35.0 16
3-2 1300 46. 5 -30.4
T 11.5 12
F 24.5 23
4-1 1600 45.5 -39.5
T 21.0 18
18
4-2 1600 44,5 —38.0

[ CEE CHEE ORISR U CRERA E i S 7= F61 % 47
L. XIGHEED SRR GGER R 5720, b
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F-4.15 EBETIHIM S N -ERHATRBRICE VG oh
Fevmtkit ) R, - AT R - 25D R

- A R, R R,
(days) (kN) (kN) (kN)

0 1749 3514 5263

H 1 2137 8717 10854
0 1268 4485 5754

e 1 2134 8871 11005
0 1172 4953 6126

o 8 1703 11329 13032
0 1598 6667 8264

i 2 1690 10424 12114
3-1 0 1496 7361 8857
3-2 0 361 6198 6559
0 1102 12563 13665

o 3 1753 13528 15281
0 3584 5661 9245

e 3 5164 8475 13638

F-4.16 EEOHII-1L1-2, #i2-1 & 2-20E EH a5
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P R - &EBLS R OFHE
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5.2 HHEOREARE
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B ORE R & BT EHT O D R 5 00 R fE

%&E?éﬁ&kbf& PERERR AL EE D T LAl
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EITRBE R SEEH I E CEHE) OFHETH
S, 722U, B D e B T e <, SRR Y
BEOHERELBRLIEFHEL SNATVD. —#KIIIZ
1%, BREE RO EAYY) 2 VDD TR,
XEHEEIC X 2 BEMEYOHE Z1T> T, £0 EIRHE
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MEEROPESE (PEERS, 2009) 1%, REFFAE LD R
RO AERAR & 72 o TV D DS, AR E X 05 1 FIRE
ThHD.

FLOMATREE RSB LCiE, w5 (2008) 235 L
T —FEENBE LD, WS (2008) 1XEREFERO
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B, EHEAREE L THMITIBNE WHEEAERA LTV,
T, FAMEEERE LIRS DICRERERLH Z
LEREEL, MPICEZEMOEEEEEE LTERATS

WZBRLRVESICEHELZbDTHD.

ML T AR BLCB9 2 IR 1L,  HRHRAy B R PR
K TITbNB5ERE V. BT oEHR o k4 138t
O RHRBLI DR L 720, OB N E s
ON—ENTH D, TOT=®, §7 AHEHT ) O R E %
BIEOXMHAEEIC L 0 RET HBEOEEGRKIE, BET
MR SN2 LEMEICEET . 2% 0, KEREHREE
BT 8%, 8L efiie &< (BefrRKE<)
RETDHOEEREMIRAETHD. L L—FT, FHEE
IXEDONRT A= OREME L, B2 EORBITH DR
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ZRET HDBEEERzHE Y RSSHRET LI LT
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W, (ERERS R A ITee E L TR IEZ RO D Z LT S,

(2) RET — 2 BPEEOHE
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E2ONDDE, HloeEE) R OkmiEst s R, JE
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OFREFFLYE p, O RTSEEKEIER () Ik kD
Hhd.

U, = m + k, s, nt? (1)

Nl A ORBRT — X OFHMEEE (FEARFY
), k. BHRE 1 OO FRI26%E, n BT —
28, s A ORBRT — X OFHERZE (MESH s O
EDOVFR) Tho. (DI, 4 BEMRDAITHE D ML
RWEERT, 4 OREROGH of 2#HWBRT—F DR
W s ETDHIED FICEO PN THD. fito
T, Ak, RQ)ZHAVBERTIE A NIEBSARITHE D Ml
SLIRRERER TH D L BRI HLERDHS. Ll
RND, 28, SETHN LB EOMERRICLD &, i
OHARBRERICBE L TE, Zo&MFRamzZshT
WHbDLEEXHND.

k, OEIZHERCRHAE Y 7 bR EE2FHAT S Z & The
RTED. BlZIE, Bxcel TIT. INVGE WO BB AE SN
TEY, T.IN(.25, m)IckY k BRSNS,

AT CR =X 9IS, 4 OFPEE A4 1X75%FEX MO
THREE TS, ZEMRE CV. =5,/ m THHIND, 4
HER@ DL lcRFTZENTED.

4 = {1 + k, nV2 CV} m
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(2)
EERE C V. OEZZEESETRRT—2% n &

:knm/]
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i, 3F, AZ TR ED L oA TIE, A%
PED =B L Tk sy R, @ C V. 2310%% T
STWVBEND, R OREE 4, & L TREBRT —
H OBEFEEIE m, OISR, EDEEBRAT L2 LN TE
DL WD,

(3) REpT — & B UEOLA

HHE A ORBRT—2 B MEOEE, 4 OFEHTY
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b5, T, BEORBFERELEIC 4 ORERAD
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ZlizT .
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Wi EEIE m, GRERT — 21X U2 O CREBET — X 2D H D)
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MazX@ICLVRODDLZENTED.

U, = m + k o nV? (3)

k TIREEMETERL A O TRI20% AT, Z DOfEIZ-0.6745T
HD. T, RBRT—4% n BMETHS. 4 OFME
A X, gy ORFRITSHEEEEO TIRIETH Y, RN@) TF
bans.

A = m, — 0.6745 o, (4)

WIT A OREHONE of DEEZREFT . of L&
LYy, & ORIIERG) DO X 5 RBIRBRALT 5.

of = (CV. X u)* (5)
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LIEERETDL. ZOFEE, BERMERE LTS RHE
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TEL T OHIBRY B 1> OT TR L2 S 2
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