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4. Experimental Study on Lateral Resistance of a Pile

with Embedded Head in Sand

Yoshihiro SHOJI*

Synopsis

Horizontal load test was carried out on two types of piles with different embedded depth of pile
head. One is a flexible pile with strain gauges and the other is a stiff pile with earth pressure cells.
Both piles have the width of 7 cm and the length of 60~80 cm. According to the test results, the
characteristics of soil reaction can be expressed by the relation of p=K-3%5 for both usual piles
whose pile heads are above ground surface and embedded piles whose pile heads are under ground
surface, where p is lateral subgrade rection (kgf+cm™2), y is horizontal displacement of a pile (cm)
and K is subgrade coefficient of lateral resistance (kgf-cm=2-5). Although K value of the embedded
pile is a little larger than that of the usual pile, the difference is small. Furthermore, some calcula-
tion is carried out for prototype piles on the assumption of p=K+y-5, Comparison between the
results by the present method and those by the other analytical methods shows superiority of the
former one.

* Ex-Chief of Foundations Laboratory, Soils Division (Head of Yokkaichi Port Construction Office,
the Fifth District Port Construction Bureau)
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ef*(Cycos Bz + Czsin Bx) + e #*(Cscos Bz
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MO bR MRS —RENCRE B,

HOBARENTHEVEAZ, ERALREREOH
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SAIENEEY B b T RE

(kgf/cm™3)

m=1 OHPLHEOWT, Cummings (TichRMiRE%Y

LRONEFPTER LT 2 — 24 v + RRAM SRS
BT A HEXRELTCVS, chik, Frv E KR
Feagin® OIBMEBRERLMIT LI DO THB,
72 Row 12X & fh5fRp3®, Reese-Matlock (2 ERITTE
S IRE3O% 1T T\ B, Reese-Matlock DFRITEIE T,
MOEREHET2BE0HEL LTI AhbhTW
530, m=1 0L, —IC naCkel/cm) DERESHH
WhHhR, kam=ni/B EWHEGRIIEB, T, na ik
BAEBRNEREHREONRS,

HEBEm OHBEECDOTiL, Palmerd® 3 Saize e,
Matlock-Reese® 23R T2/ fREE, BRIV A E R
HOZRIEPRE R TRR LTV B,

WRRNREEES z DB E T 5 HETR(E.13)LL
HTEZLRBBEHCOWTUL, MIYOREPY D5,

=

=]

-2

AT Fedo R e T 0 X 5 igitihic BB Sl 5D
Y EHTHROBEDOLDIKRAD X 5 Ieth BN N FRE %

ky=k1z' +k2 (2.14)

o, 7 HEsbOES(cm)
by BEH R BR SIERBORE I F M OH
fnER (kgf/cm*)
ks KLERR JV) % BRI I EREL
(kef/cm®)
wE%, TOBEOMOMENOBEMELYDS LD TW
Bo Et, EBORHIHI-T, b, ke ELEBREL
Bd xR TRETHHEXRF LR,

F O ka(x) 2z DEZEOBEE TH B BB/ OWT
Wotbd & LTid, Gleser!® &SR, MTORE
Bow X BB &b b,

Bk ddi, mBROGREs z 0BRTHLHED
BT, MV CEEETHBD, LORKA
CRTBEBOTRINCBENRLODRICL D TH B
2, BT, BEFE Ay FIET s SEORER ik
CXoTHENBERMBLZENTELLDTH S,

2 DRI HEH BT IEO LT, HIFRLTY
DREERTF » VOFETH D, TOHEAXEFHILE
NRLBETHD ES L L, HBOBELYRT T
A—B—=N1DThHDBEVS TENREARCLZDD
LHERIXh%, LhL, TOFEEIBATE > TIH
BHIE VL BRELY S > TWB Z ExIER LTIk
B,

FOHE1E, EROMOBH»BECHHLLV &
5HEMTCRER SO ETH D, Ik ziE, X (2.8

B3R (2.5) KARA L TR MO ka(x) DB ST

FD BN EARTHR, MICEATAHELE tbhA
CHOBEENRED (0F D, LAEIHFRHC—ELTS
F o vOFERBRST, R ERRIET T
DEBEHE D T3 ), L LEHDOHD K FRATRBRE
BoO3TXRTOMCIE T, HEOHH LD b iclbRhDH
DNEEMNFHEDORME LI KELL-TED, bk
LHEOHFABRIBSI LIV ki, TchbR IS0,
i, T E— 2 v, RAR TR EHEOCRFEL R
B AIBERIEH B VO ErE bR EEE RS,
H2wit, ¥+ vOHETHAAMBR DHEEIES
CXBbF—EEL S RED, EBEOHBOR\THIL
Lt BEM S\, Tod X, BFEOMBLELREE
H L 8R035 AR IR & U5 AT BT st B R SR
MUTWBDOREHRTHHENSZ EnbL A TH
Bo LIchioT, BHEHOHBEREEOMBOREL




B 31 BP0 BB T 5 KRBT R

(fite, BXHEAC—ERLEED b AV Icd s
Bty T LEME Vo ThH, TRTOEE Y (T
KRBT bk BHE—FET BT TR, 2T
BEMEEMBEEMOEEREOEGERIAL Y S bk LHE
WEELHEAMTE— 2 v r OEFEBEGYRRATS b &
i, Ricocflitins,

UED X572 2D RE%EDF v VOF LKA
CHT, BHETHIOHLTFER, M—D52—5—
THD kb DEVFETRTHZ L Uit £Z T,
ky DEYHRDWCTEHLSDOHRLEREN L ShTEL,
I, FOBEMERECOWTHENTS, E2AHT,
kv LHUIE B & OBIGROE : Hiz— OEBHTH S,
@BrREFTS, OB REFAT2—rAFTE
Bo TLT ks DEDHTOVWTORES, HilEE DEF
FREFITI>TURENTVWBDT, TOELHT LS
BTadRBz LTS,

@ by HBREBGEEET HHE

B, S S AEH RO BT A BER L 1B
A 30cm BlED ERIE—FELDEVD, AFED
RPROAOC I HERERYEAL, HUE 30cm Ll ETi
ka2 BICEBGRERE Lice £ LTKFREARBROER
b, HEEMEMNIcmDEEZDLALEYHEL, Thi
WEE» L /B8 OXMHOFEONELE ORGRYR (E-
2.DREE L, A=N/SOBEENRD D ExR LT,

¥, B ZheErl b, otFEhnEEO R
A 1000~1500kgf/cm? 172 & & D by wME
L, Thé&, iRm» 6 1/BOREOFEHDONfELE OB
FXECERLTWS®, Zo/i3, BiSoRkfifEc
BRI I DR VBEDOFELE LTHATFTBEF +»
VORBER XD ky ORTEED 1 2L LTHAZIATY
%9, COPHFDTBEERBT k=N/S OBEGRIED
-7,

@ ki MBREREGITHODLEETHHE
TNV 7 ¥~ (Terzaghi) ikt & WELHTT
KDL S HREET->T 5,

Bt OBEIRRNOBFREH Bk ¥ REL T3,

ka =%’E,,, ' (2.15)

Z ¥, Em : 30cm x 30cm O IFE HARIC x5 #
BRI B(kgf/cm3)
BWELTOBEL, BXzekfiTsdns LT

(2.16)

x
kh=nr>

B
TR, nn BT AR JTE B (kef/cm?)
DBARIEH B nn HKBREL T35,
DELOBE, b XFEOBKERLD, COF TR
F 4y VORFERBATE L, F+ YRIPELDI S
EADREICEALTHMTHHETD, Thir—Hick

2 3 clay
sand L ARMBIM(GEESE)
10 4 2. FB(NABHRZ)
1 3B K1 (EH)
; < 4 FE LO( 7))
L. [ 5, EB KI( 7))
Y | 6FAKME( 7 )
- /] J.EBLN( »)
= 3 8 P KIN( »)
<, 9 ¥znFE( o)
£¢ 10. X KRNIGERAE)
~ 1L.& e )
< 12 RXARE(ER)
13. BEB(RER)
14 FW(E=26)
05 15. BA(E3A8)
3¢
03
02 —
4
/
)
0.1
05 5 10 20 30 50 yea
Sy T~ veysoit ssnl@m¢%LMEﬂL4ﬂ__
sad | very__loose 1 toose medum__ | dense jvery cerse

B1-2.3 ks ENfHE DB (Bliz X 3)



b: T S

F£-2.1 Eo L anBifR

WBOE RN Eo(kg/cm?) alcm=1/4)
F =V v 7ALATHE LIc iR DO EH HE 0.8
— B J X S ERREBRD b RO EHER 0.8
BEHEREARBRONEL D Eo=28N THE L-THEK 0.2
ETHLDE LTEHET LD, HiDkhbioH1 TRAK L S
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FE—T bR RO b EVREY 5 F BT
BLENTEBILEFLED,

ChODHEREE, 19765 BET I N B Tk
G - AR - A VCEBORH B LEHTIRD
AhbhTk Y, SHIREBBBTABOCHRIL T,
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