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A DESIGN EQUATION ON SHEAR CAPACITY OF PILE CAP IN THE CASE THAT IS
THE TOP IS IN TENSION
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There usually exists two sides in pile cap suffering from large earthquakes, one is the top is in
tension and the other is the bottom is in tension. In these two cases, a shear resistant mechanizm
in the former case was not clarified. However, the loading tests for model footings which we
carried out in recent days yielded that the arch effect was able to be considered. In this paper,
we carried out a parametric study by using nonlinear FE analysis to determine the shear span,
according to the detail of piers and foundations, which is needed to calculate the shear capacity
considered the tied arch effect. As a result, with taking the experimental results into account,
we propose a reasonable design equation in the case that is the top is in tension.
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HEEERO LRr R TFTO7—F o/ FTEHERD, BE
MEANEHMVDT—F (EMA NIy M) ZERLTY
BLENHERTES.

VABCEDZEEERAORGOEIIED, EME
RABETO 7 —F LV TEHTKEARMCIMT B8
i, BOREICHY 1 20D FET 2 HEITEEEA
BHSKFERZDN, 450, 5FIH THEORIHE I
2EHBHEITIE, NEOHOMEN SKFEICRDIRD
5. Zhni3, B-12RkRTEIK, BRIEMEMEDON
PR EF THEEERE, ROPROEEHHOMNEN
BIEER > TWBEDIZ, ZTORGOIRHREIER
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Case 17

Case 18

E-11 ERASHEK

-—— E®h
— 5lRYUN
N L ~ 7
A
Y |
5liR &4 A A

B-12 HEAEALEHEICHN S 2156 05 RE

REBZ—EFIEROREITE<ARD, EMHMAOEE8RO AN
WHEHRLTHENS =D EEZSNS. Fiz, ERlHAE
fHE OHIBHIABZB T H UL, EHEH O —EAHHA B
WKiEEshddEEZ2E6N5. Case 6 TIE, BEAF
DL, EFHTIRNNNZI NI ENSEIHENITE> T
WaEEZLENSD. LML, SIEHE VNS WD,
HOSIRDEBHOEEREZAZET—F > JHNDEM
RO EMmBRANEMMVIHED D, INED, BEiEnE
LLEWEAT, BOFTINMERAESLHEETH- T
B, VIKEL B EANSEDREL BTN, 7—
F RIS HIREBICERETHEI TN D EE X
515,

RIZ, FT—=F o 7NHANICH L T T 26855

TRONWTEZET S, #lzaid Case 171, H¥E 2.9m
ICH L THOEEHSHEIZ14m THHM, TOXIK
T—F U TRBICHERTHESZEEN NS WEHETH- T
b, M-11 DEMEIR N34, SIROPESEEHDO 7 —
F U EEEBAENS T —F > T EREANE[HN o TN
5. NG, T—F U LEEMMBHIZN YA LTz
TH<ZHEBEZLN, NHIENOHDENWDEEMNS
b, MIERIZYEEZENS. LENST, BAN
T 2EM&EE, 7—F > 7 ERMUNGIRDIC2 B
BTHI>IU— MEKBN SRV MM EETEL
TRWEEZ, BAMANHOFEICEL TIE, E-
5 DFEBRT—HOEBIZIBNWTIT>7Zil0, TAMAN
Y al DNTHRHAITNEINWI &S,

B-131%, 0UObIWaHRTHS. ZORS, EHEE
JENAHR-11 LRk, £TOT—ZOEANR Ui/
SEDIHHEEEREL THS. B-11 T 5 &,
OUbIE, EMERNSMICH > THELTNWSZ &N
M5, e, EMERADMETRIBZZMEICEL S
VOHNELT, BEESHMBEICRET 2 I1FIFKE
HEOVBbNNHS. THIRESHMHICEL B850
AT EDECEEEZSN, TOVTONEAET
EOMIBIIML THELEZTVWAIEbEZLNS.
LED>T, BEMOMBIIHML T, EESGOME
SHERIEEE TS E, £, EERIILEOBEN
ACEBETH7—F U /OMAMETLAaNnE ST,
T—F o UEFICAE U MTICH LT R T —F T
LHSBREEBET S ENADEEZILNS.
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5 AL
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N 1515 ¥ Ei; \“I LS = TN T
¥ it + i~ nZ A% AKEN
{42277 JRTIN S AL AR
SRR TR ; RNREZAVAR NBRINRE
4 i ] ] - i
| e | P e T S e S Ay ~ i =
Ry =5 T BR m N - [ S
Case 1 Case 6
R
b loex |
- SRR SR 2 IR
-  —— AT X i T
b N NGRS = L
Ao NN WA
\‘ I b j;i; - INNARN Ty ry
SRR Y X AY RS i A o
R / b : :
3 3 it e NN N B8 0 0 Y
AN Y4 ) i
SN ; BN T
5 S QD NN/ BRI T &2
L] E%E b ! =
Case 12 Case 17 Case 18

B-13 Otbnsfi

72, Case 18 T, 0Ubhid, EFTOT7—F> 7
HIZIZFEAEEL TVWRVNORRENTH S.

UEo#ERZ2d EIC, EEMAFERDICERSHEGOE
B ZIN > OB EFEICONWTHRHET S, B-111CRT

EDI1, FERERNSAENS, MESNLEHANT Y
FEBBOLIICEREL, T TREEMERD, TH

FERAMT—F > VTR TIEIFIKEITHRN S @R S
FEEREI A EM D ERICEL T A8 &, REnlE AL E &
OB L' #RkH5B. TLT, Bohk L' &, ZBM5
DHBEIZLD TREINDIEAMA/NN > OMIER L]
tee/2. Ly =d&D (L)L}, L'/L,) &S5

HREE-3IIRT. I EOWE, L, LL D55/
TVNHMLITEL, PDRBEALEDT—ATIHUTRE
D, REQOFMEL>TWS. LT, L, MhE<
RAEBBENIEALETHD, BRAFEHO L ST dIT
NRTte NS VWHE (FI XX Case 12) IKHIET S, —
B, LyWNEL BB HREDIB0N, BERABHOLS
12 dITHNT t,. MAZEWHA (1A Case 18) ITxn
5. Case 18 TiE, LHiE1&XDXKZEWNA, OUbN
SEMSHB LT, L, ZAVWTHFLTLEL2MTH
5LEEALND.

LI ER, BLY, B-B5IRTEESOIN
FTOEBRER»S, X (1), (2) Ik EEAMNEIERD
KRBBEDTI—F o 7OT4—TE—LELTOEA
WMt HhZ2BHTHEEORAM /N> ald, KRITXD
BELTRVWHDEEZENS.

a=min(L + t../2,L + d) (4)

53 CAMA/NHOBE (L) = t./2, L) = d)

Case || L' (m) | L'/Ly | L'/LY | min(L}, Lb)
1 0.94 | 063 | 0.33 tesl 2
2 1.93 0.97 1.02 d
3 1.67 0.84 0.70 beei2
4 1.26 0.84 0.66 tee/2
5 2.00 0.56 0.69 d
6 0.80 | 0.80 | 0.42 tee/2
7 0.61 0.61 0.25 tec/2
8 0.81 | 0.65 | 043 toc/2
9 068 | 068 | 0.31 tee/2
10 0.70 0.70 0.26 tee/2
11 0.77 0.77 0.27 tec/2
12 0.65 0.65 0.34 tec/2
13 0.63 0.63 0.26 tec/2
14 1.00 0.80 0.53 tec/2
15 0.58 0.58 0.26 tea/2
16 0.67 0.67 0.25 tealf2
17 0.68 0.68 0.23 teef2
18 2.32 0.60 1.22 d

6. £&0

MEBO7—F > FICEAL T, LEMAEIERDICES
EOBRAMTH DB EEERELT B0, EERLK
WAEEDHER 7 —F > 7T L TR E R ERZBN
BV, 7—F O VRNICEUDEMERN DA EEEL
2. ZL T, BEOEBRDSETEINZEAMR A/ D
BEESEORBZET . EESOBREOERKE
BEUOABLOBEMBITERN S, EHERANSRD IR
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IDEBITT—F L/ ORANHMEES LEM, T
EROWTNRFIERD 22 &I U THH—EICHER
TERIER, 7—F 7 OBABOREIEOREILITH
FRERBIEEEZSND.

KRILTE, 7—Fo V%7 4—7TE—ALEUTHD
BABBEORFETOTERMN, 9B, RELTO
FHRETABMOE D BHROBEEIIHL TS, KT
BN D 2RDOMIBIRHE, £, EASKHONRK
E, IREEOBEFEEEEL T, TANEWSRUHRMES
DR TH—HNBBRETI ZEVRBELEXS.

HME FRR, EBRERAEOUWITEEO—REILT
FTokbDTHY, ERI12EECEE L L HAERG
2 TH#EENERE 7-FU U SWG (EE : #EEK
D) DEMI THEBEWEEWE. Tk, ZEOKRA
CERFIEL, BEETDH. VB (ERIERE), ¥
HEM RN, HEE— (ATFRTZ DY
U2 THRE), WA (RSB EAE), kB8R
(Bt EE R N ).
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