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A Study on Initial Cracking Load in Vertically Loaded
Four—Pile and Five—Pile Caps

Kazuo OHTSUKI

Abstract

This paper reports an investigation of initial cracking load in vertically loaded four-pile and five-pile caps.

In this paper sixty four-pile caps and thirty-one five-pile caps were analyzed by three-dimensional elastic fi-
nite element method and twenty-six five-pile caps were tested.

The maximum tensile principal stresses on the base of caps obtained from analysis were treated statistically
and the equations to estimate the maximum tensile principal stresses were derived.

The calculated initial cracking loads according to the equations derived by the author were compared with
the experimental results by the author’s tests and with those previous tests by the author and his colleagues.

The calculated initial cracking loads agreed with those experimental results.

1. #%

il

WTEBM TH L7 —F o Z RIS D EROEEL S 4 Twa o L, BEOBE
BHLCOMEHRMETH S Z L DS, T—F v VICERLRELT RS TR0 5 5 B5
FELERDIEBHE L AVEERZ D, LA L, ZOBENEICHETAMEEEE0ms R
0 TITEPEEICE Ly,

SOE) BB, EHE DL A AMEHIMT 7 —F > 7 O AR R (5T AR
CEDRRERER L2 ZOME, Uk, BICAEHELS))I2o0T, £Bb L OARES
AT QW A S 8 L, E B BRI AT R SRR % (s & 1 sk 7~ (i
ERAHIET AT ERBS L,

P =f/6aa (1)
T IS, Py BEUWEEHAE, f,=1.8VF. 2 v 2 — } O RENT OF IR,
Fo D KERIFO 3 > 7)) — MEERBIKOEMIREE, o, HICHMWEP =1 %52
T RICHYEA BRFE AT TR 2R O BEH TR S B A5 ETIE I E O &

KA



K O#E M E

WoT, MOLDHETT —F ¥ FRWEHOBAFIRELNELI RO SANSBRHELES
WCHETHI D HRE, LrL, 7—F 7 3EAAEEIEH 2 - 0BMFECL) 205
2koH L GRBTH D, 2 TABTIR ARMB L0 5 AMEHML 7 —F ¥ FEF L& =
RUAREREBTL, ZOKREONLHEROF REEHESICOVTHRET L, FIZ5EE
IEHEDBKMEEKETICBEHE L T, (VRO 1 /0,0, (B E KDL 720 ORKEEFILNE
MEXEFET D, &8, BERNIHKEINFECL > TELANL - OWEMERITEZE SN
R, '

T, EEHESILICARMITEML 7 —F ¥ 71200 T, EEBRAEBRARO A BB AT
RESH L, WEEICB T BP0 % S AEEOREGHES 2 7E L THEDEFEICLDY
Bo-aRmERERX (RB0Q)R) 218 L2, 2ogEid, BERITsATwBEEILN
H7—F 2 7OHRTH IBHHHERAL K BMED 3ELUL), 2o, FEEROENAVEAHE W (I
JZ/HERR) 250.6L0F) 7—F ¥ FETFVORREREMITER L SHL THEIN2LDTH -
T, MERIBREFSOBRELBEERIIHETED TV AT 7 ) — MIOR/NERE (bt
BOLE) B X T —F v A VINEDE T —F ¥ 724 A ZORXOBEMEICD
WTRTIBE SR Tl hol, FNT, ARRMEHML 7 —F ¥ 7220 TIRIDEHIZDOW
THRET 5,

FIZ, RECRET 2 RATERICERERIC L 25 AV TR X ) ke 7 BB EE
HiE L BREMEERMBE L OB LTV, KMOXOEY~OBEEH IOV TRIET 5,

T, Afu, BHCBREZRIEETRREE L S IS BESA R AP HEEE 5
RLCELMERTR LN T, BIMELEZLDTHD, $7:, HREZEMNIE, BT
KRB S~ ¥ — D HITAC-M 280 H 12 & 5 72,

2. AXMIEHAL T —F L TOBRAEE

2.1 AXMEHBILT—F L TORBEREBIFETVICOVWT

M- 1IRT 4 AMIIFMT 7 —F ¥ 712200 T, WML, WED BLUMIER 21 %
—1LIRTE0EFVIZDOVWTIEN L7z, EFVEOBRDOEFTIMEREEDLL, R S. T DE
WCRAMEZED2.5, 3.0, 3.5 ERT 5, ROZMOKT L, FiAWELR, BIMEY L4
BEHML LTERDT, MEP, 1d35em& Lz, %8, HIBIRFRHOEZESFEH IV ED 720
LFLETT YN FrnN—b b, £/, MEBIELBECECTHLHEOMD HixET
RBDo bob—HREEE (. 3R TMEDLEE Lz,

FEAT I ERANTO T AGA DRI & %% 8 Hi M OBERNHAER L AV, WHEEEEL T
D14 ZOVTRET L7 BERFEO—BIZH— 212, REFVOEESEMEE— 1 0
MR T,



HEME LT 2 4 AMB L0 5 FHITL 7 —F » 7 0BG EICET 2%

z R—1 AFMERHIML 7 — F © 7 O
T _ EFL—E
cm
35
D 0 | M| &E | kg | S EE
| EFIVE X,y z
L B(cm) |[€p(cm) | D(cm) | R(cm) 5 B
pY R1.5-1.0 |192.5| 87.5| 52.5 | 35.0 | 15 8
f t R2.0-1.0 |192.5| 87.5 | 70.0 | 35.0 | 15 9
' -T R2.5-1.0 |192.5 | 87.5 | 87.5 | 35.0 | 15 10
Le R R R3.0-1.0 |192.5 | 87.5 [105.0 | 35.0 | 15 11
U AR AN R1.5-1.29 [ 192.5 | 87.5 | 52.5 | 45.0 | 15 8
N ] R2.0-1.29 | 192.5 | 87.5| 70.0 | 45.0 | 15 9
B R2.5-1.29 | 192.5 | 87.5 | 87.5 | 45.0 | 15 10
‘ _Li R3.0-1.29 [192.5 | 87.5 {105.0 | 45.0 | 15 11
P —>Y R1.5-1.52 | 192.5 | 87.5 | 52.5 | 53.3 | 15 8
_[ R2.0-1.52 | 192.5 | 87.5 | 70.0 | 53.3 | 15 9
Ak s R2.5-1.52 | 192.5 | 87.5 | 87.5 | 53.3 | 15 10
L R R3.0-1.52 [ 192.5 | 87.5 |105.0 | 53.3 | 15 11
2o NP \‘\L’ R1.5-1.79 | 192.5 | 87.5 | 52.5 | 62.5 | 15 8
18 B R2.0-1.79 | 192.5 | 87.5| 70.0 | 62.5 | 15 9
I 1 R2.5-1.79 | 192.5 | 87.5 | 87.5 | 62.5 | 15 10
AT TR T R3.0-1.79 | 192.5 | 87.5 |105.0 | 62.5 | 15 11
¥ R1.5-2.02 | 192.5 | 87.5 | 52.5 | 70.8 | 15 8
R2.0-2.02 [ 192.5 | 87.5| 70.0 | 70.8 | 15 9
R2.5-2.02 [ 192.5 | 87.5 | 87.5 | 70.8 | 15 10
o R3.0-2.02 | 192.5 | 87.5 |105.0 | 70.8 | 15 11
B—1 4AMIIL T —F > 7 R1.5-2.24 | 192.5 | 87.5 | 52.5 | 78.3 | 15 8
. R2.0-2.24 | 192.5| 87.5| 70.0 | 78.3 | 15 9
R2.5-2.24 | 192.5 | 87.5| 87.5 | 78.3 | 15 10
R3.0-2.24 | 192.5 | 87.5 {105.0 | 78.3 | 15 11
S1.5-1.0 |210.0 |105.0 | 52.5 | 35.0 | 15 8
: $2.0-1.0 |210.0{105.0 | 70.0 | 35.0 | 15 9
$2.5-1.0 |210.0{105.0 | 87.5 | 35.0 | 15 10
s $3.0-1.0 |210.0 |105.0 {105.0 | 35.0 | 15 11
$1.5-1.52 | 210.0 | 105.0 | 52.5 | 53.3 | 15 8
$2.0-1.52 10.0 $2.0-1.52 | 210.0 | 105.0 | 76.0 | 53.3 | 15 9
U 7.5 $2.5-1.52 | 210.0 | 105.0 | 87.5 | 53.3 | 15 10
59, $3.0-1.52 | 210.0 | 105.0 | 105.0 | 53.3 | 15 11
30 $1.5-1.79 | 210.0 | 105.0 | 52.5 | 62.5 | 15 8
8.75 $2.0-1.79 | 210.0 | 105.0 | 70.0 | 62.5 | 15 9
10.0 $2.5-1.79 | 210.0 | 105.0 | 87.5 | 62.5 | 15 10
$3.0-1.79 | 210.0 | 105.0 | 105.0 | 62.5 | 15 11
15.0 $1.5-2.02 | 210.0 [ 105.0 | 52.5 | 70.8 | 15 8
$2.0-2.02 | 210.0 | 105.0 | 70.0 | 70.8 | 15 9
10.0 $2.5-2.02 { 210.0 | 105.0 | 87.5 | 70.8 | 15 10
8.75 $3.0-2.02 | 210.0 | 105.0 | 105.0 | 70.8 | 15 11
5.0, $1.5-2.29 | 210.0 | 105.0 | 52.5 | 80.0 | 15 8
5.56.0 4.64.6 9.2 4.6 10.0  10.0 $2.0-2.29 | 210.0 | 105.0 | 70.0 | 80.0 | 15 9
6.0 9.154.157.9 7.9 5.4 10.0 3 $2.5-2.29 { 210.0 { 105.0 | 87.5 | 80.0 | 15 10
& ) $3.0-2.29 | 210.0 | 105.0 | 105.0 | 80.0 | 15 11
6.0 T1.5-1.0 | 227.5 | 122.5] 52.5 | 35.0 | 16 8
6.0 T2.0-1.0 |227.5|122.5| 70.0 | 35.0 | 16 9
- T2.5-1.0 | 227.5|122.5| 87.5 | 35.0 | 16 10
ol 73.0-1.0 | 227.5 | 122.5|105.0 | 35.0 | 16 11
.8 T1.5-1.52 | 227.5 [ 122.5| 52.5 | 53.3 | 16 8
: 12.0-1.52 |'227.5 | 122.5| 70.0 | 53.3 | 16 9
9.2 T2.5-1.52 | 227.5 | 122.5 | 87.5 | 53.3 | 16 10
7.9 73.0-1.52 | 227.5 | 122.5 | 105.0 | 53.3 | 16 11
o8 T1.5-2.02| 227.5 [ 122.5| 52.5 | 70.8 | 16 8
0.0 T2.0-2.02 | 227.5 | 122.5| 70.0 | 70.8 | 16 9
T2.5-2.02 | 227.5|122.5| 87.5 | 70.8 | 16 10
10.0 13.0-2.02 | 227.5 | 122.5 | 105.0 | 70.8 | 16 11
10.0 T1.5-2.29 | 227.5 | 122.5| 52.5 | 80.0 | 16 8
T2.0-2.29 | 227.5 | 122.5| 70.0 | 80.0 | 16 9
1 B4 (en) 12.5-2.29 | 227.5 | 122.5 | 87.5 | 80.0 | 16 10
73.0-2.29 | 227.5 | 122.5 | 105.0 | 80.0 | 16 11
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K OE M *x

R—3 AmDabLUDb

3.0 +
U s

" A
.00 | -0.49
.29 | -0.15
.52 0.25
.79 0.86
02 1.57
.24 2.43
.00 | -0.59
52 | -0.01
.79 0.44
02 1.00
29 1.81
.00 | -0.62
.52 | -0.14
.02 0.68
.29 1.29

.45
50
.54

.59 1.0}
.63
.67
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-34 1.0 2.0 A%y
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46
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SR % 5215 % 4 ABUB L OV 5 AWML 7 — 5 » 7 O RUWTE IS 2 HF%

®—4 BrOabkUb

MRS | K s
M 3 a b
2.5 | 1.00 | ~6.95 | 9.00
a
2.5 1 1.29 | -6.73 | 8.98 8.0l R,

2.5 | 1.52 | -6.44 | 8.92 20

2.5 | 1.79 | -5.95 | 8.78 G0l ¥ : X
- s
2.5 | 2.02 | -5.34 | 8.57 ol %

2.5 | 2.24 | -4.57 | 8.26

~4.0
3.0 | 1.00 | -6.34 | 8.64 a0l x w0
3.0 | 1.52 | -6.04 | 8.62 20l LS
3.0 | 1.79 | -5.81 | 8.58 2ol
3.0 | 2.02 | -5.49 | 8.50 0

To 1z L& 16 1s 10 ZI
3.0 | 2.29 | -4.97 | 8.33

3.5 | 1.00 | -6.28 | 8.83

3.5 | 1.52 | -6.07 | 8.83 B—8 B A ®MDadrais oMz
3.5 | 2.02 | -5.70 | 8.76

3.5 | 2.29 | -5.43 | 8.70

Vo 0T, TITHHLEREH,OBE, abk

b
UbZAD—RKRTEDLTODELELTEOR LR 1o} 6-9.22-0.321
9.0} o . .
KA %1 T
WhHERNEHS, sol
a=—7.94+1.232 e (7) 7.0 o u=2.5
6.0 x u=3,0
b= 9.22—0.324 e 8) 5.0 e
DEo@B)BXU6IRIZL > TRk 1 /0 B

s " . 1 " N
1.0 1.2 1.4 1.6 1.8 2.0 2.2 )

L1 00 12T HIENEDO I K — 51277,
CNICENITAL, BEED 1o, 2T 2 B—9 BAODb &A1& DM EF
1o, DILDOFIZEL.0E R D, NTYF b S,
HEoT, INHORITL - THRIKI OB AT IRTICHE % ARERE TN IC L > TR SN D &
FIREORETHE LIS LEZ B,

i) EAHBAEREANOMEEROBEAMEIZ O VT

TeITE O 72 K IR EIS T BEHE S RIS, HEWTIE & & IE T OB A OB IT £S5 b
DTHoIH, RABHBMEEETS7—F > 7 ~0F N5 0ROBHEIZ >V TET OB %
1o 720

E— 10 S3.00F 7 V22 THEWTI % 350m X 53.3cm, 35¢m X 70.8cm 3B & U53cm X 80cm & %5
fLE THIREREBN L, TOREHEON: A HB LB EOBIEFIENE (1/0,,,) £(3)B
iU@ﬁKioT*btﬁ(U%mt@iﬁ%§—6K%To§¢,L&d%@ﬁtﬁwf,ﬁ

= (/) & LEBETH ), TR SME 42 X 9 CHIBZ - 2B ATH 5,
ghci%&HWtLTw?ﬂmt%ﬂofﬁ)biU BRDMEITIETRELETIR SNV,
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7z, HEEHOUTIS FR)RIC LS
A B OEHEAR 1/ 0, AT RS LR
LOBSRECEREE NS, 6ok
% B HOGHHEME BN L < —3%L
TWh, 2O s, HMEPIELE
THWT —F > ZIZ20WT H(3)B X U6)
KREHWT, HIROFEIC X D RKHE O
RRGIRECE L HE LS,

R—6 EHMEMNEAOBER OB

[pd’ ]

FE 17 A R 8w

o l/ouna ; al o%nn %ana 1Acnl Otyoana

35x53.3 | 4.944 5.196 0.95 | 6.175 6.079 1.02
35x70.8 | 5.223 5.674 0.92 | 6.156 6.274 0.98
53x80.0 | 6.189 6.650 0.93 | 6.594 6.576 1.00
35x53.3 | 4.944 5.149 0.96 | 6.175 6.058 1.02
35x70.8 | 5.223 5.617 0.93 | 6.156 6.205 0.99
53x80.0 | 6.189 6.535 0.95 | 6.594 6.545 1.00

2.5 EREEOLES

4 AR 7 —F » 7 D BB E
2B)B L VE)R TRD 72ME (1/0,) DV
T2 OERDRD /o, &
THIEILLTRDENS,
K-TREELNINE TIT- E
B C BT, WIRIC L D RREgEeT
o TR 7-BREMEERME . ko kT
KoL 2B LD DTH D428,
FHOX L ECBICH VL EHOHF
i, 1.5< «©<3.0, 1.0<1<2.29, 2.5
<p<L35THY, ThoDHEHE» 5K

BB AL DREROBRYIZENT
IFHALENLEEZLNLDT, 20X
) EBRBKEIRI L2, $ 72, FE
Y 5, EBRRERIK A HRE S

g Om
®—5 BEEE L MATE O W E
LpPd"]
A N B =

EFILE

1 1 0 1 [y

//1g //1ial < 0 //?g ’;fid eiki
R1.5-1.0 2.835| 2.759 | 1.03 | 4.061 | 4.190 | 0.97
R2.0-1.0 5.260 | 5.28810.99 |5.773|5.877 | 0.98
R2.5-1.0 8.521 | 8.539 {1.00 |7.289|7.362 | 0.99
R3.0-1.0 |12.617 |12.513 | 1.01 | 8.620 | 8.705 | 0.99
R1.5-1.29 | 3.267 | 3.208 | 1.02 | 4.254 | 4.430 { 0.96
R2.0-1.29 | 5.790 | 5.824 10.99 |5.985 | 6.099 | 0.98
R2.5-1.29 | 9.152 | 9.188 | 1.00 | 7.489 | 7.569 | 0.99
R3.0-1.29 | 13.360 | 13.299 {1.00 | 8.806 | 8.899 | 0.99
R1.5-1.52 | 3.752 | 3.699 [ 1.01 | 4.468 | 4.629 | 0.97
R2.0-1.52 | 6.368 | 6.388 [1.00 | 6.203 | 6.283 | 0.99
R2.5-1.52 | 9.823 | 9.846 |1.00 | 7.694 | 7.741 | 0.99
R3.0-1.52 | 14.123 | 14.071 | 1.00 | 8.990 | 9.059 | 0.99
R1.5-1.79 | 4.451 | 4.409 | 1.01 |4.774|4.849 | 0.98
R2.0-1.79 | 7.173 | 7.179 | 1.00 | 6.499 | 6.488 | 1.00
R2.5-1.79 | 10.741 | 10.739 | 1.00 | 7.964 | 7.931 | 1.00
R3.0-1.79 | 15.145 | 15.091 | 1.00 | 9.224 | 9.236 | 1.00
R1.5-2.02 | 5.263 | 5.234 |1.01|5.118 | 5.048 | 1.01
R2.0-2.02 | 8.074 | 8.076 |1.00 | 6.808 | 6.672 | 1.02
R2.5-2.02 | 11.746 | 11.730 | 1.00 | 8.237 | 8.103 | 1.02
R3.0-2.02 | 16.261 | 16.196 | 1.00 | 9.459 | 9.397 | 1.01
R1.5-2.24 | 6.208 | 6.162 | 1.01 | 5.508 | 5.227 | 1.05
R2.0-2.24 | 9.101 | 9.070|{1.00|7.148 | 6.838 { 1.03
R2.5-2.24 | 12.855 | 12.808 | 1.00 | 8.521 | 8.258 | 1.02
R3.0-2.24 | 17.480 | 17.377 | 1.01 [ 9.695 | 9.541 | 1.00
§1.5-1.0 2.509 | 2.446 |1.03 |4.201 | 4.190 {1.00
$2.0-1.0 4.683 | 4.791 |0.98 | 5.911 | 5.877 | 1.01
$2.5-1.0 7.701 | 7.806 | 0.99 | 7.354 | 7.362 | 1.00
$3.0-1.0 |11.514 | 11.491 | 1.00 | 8.575 |8.705 | 0.99
S1.5-1.52 | 3.251 | 3.207 |1.01 |4.471|4.629 | 0.97
$2.0-1.52 | 5.603 | 5.699 1 0.98 | 6.198 | 6.283 | 0.99
$2.5-1.52 | 8.797 | 8.902 |0.99 | 7.636 | 7.741 | 0.99
$3.0-1.52 | 12.815 | 12.817 | 1.00 | 8.835 | 9.059 | 0.98
$1.5-1.79 | 3.792 | 3.765|1.01 |4.654 |4.849 | 0.96
$2.0-1.79 | 6.232 | 6.330 {0.98 | 6.388 | 6.488 | 0.98
$2.5-1.79 | 9.525 | 9.628 | 0.99 | 7.819 | 7.931 | 0.99
$3.0-1.79 | 13.651 | 13.658 | 1.00 { 9.000 | 9.236 | 0.97
$1.5-2.02 | 4.427 | 4.401 |1.01 | 4.868 | 5.048 | 0.96
$2.0-2.02 | 6.959 | 7.032 {0.99 |6.594 | 6.672 | 0.99
$2.5-2.02 | 10.346 | 10.416 | 0.99 | 8.011 | 8.103 | 0.99
$3.0-2.02 | 14.551 | 14.551 | 1.00 | 9.172 | 9.397 | 0.98
$1.5-2.29 | 5.339 | 5.290 |1.01 |5.173 | 5.268 | 0.98
$2.0-2.29 | 7.964 | 7.995|1.00 |6.883 |6.876 | 1.00
$2.5-2.29 | 11.465 | 11.473 | 1.00 | 8.262 | 8.293 | 1.00
$3.0-2.29 | 15.790 | 15.724 | 1.00 | 9.394 | 9.574 | 0.98
T1.5-1.0 2.271| 2.157 | 1.05|4.473 | 4.190 | 1.07
72.0-1.0 4.243 | 4.318 | 0.98 | 6.265 | 5.876 | 1.07
T2.5-1.0 7.019| 7.097 {0.99 | 7.738 | 7.362 [1.05
73.0-1.0 |10.602 | 10.493 [ 1.01 | 8.941 | 8.705 | 1.03
T1.5-1.52 | 2.904 | 2.795 |1.04 |4.683|4.629 |1.01
T2.0-1.52 | 5.020 | 5.089./0.99 |6.474 | 6.283 | 1.03
T2.5-1.52 | 7.964 | 8.038 10.99|7.949|7.741 |1.03
73.0-1.52 | 11.729 | 11.643 | 1.01 | 9.152 | 9.059 | 1.01
T1.5-2.02 | 3.874| 3.765|1.03 |4.969 | 5.048 | 0.98
T2.0-2.02 | 6.152 | 6.186 |0.99 | 6.758 | 6.672 | 1.01
72.5-2.02 | 9.266 | 9.298 | 1.00 | 8.221 | 8.103 |1.01
73.0-2.02 | 13.209 | 13.103 | 1.01 | 9.405 | 9.397 | 1.00
T1.5-2.29 | 4.576 | 4.474 |1.02 | 5.154 | 5.268 | 0.98
T2.0-2.29 | 6.936 | 6.962 |1.00 |6.947 | 6.876 | 1.01
T2.5-2.29 110.141 | 10.160 | 1.00 | 8.390 | 8.293 | 1.01
73.0-2.29 {14.197 | 14.069 | 1.01 | 9.559 | 9.574 | 1.00
RO 2] 1.00 : 1.00
4 4 T2 0.014 0.025
2 W) 4(%) 1.4 2.5
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MEMELZ2 4 RMB L5 AWM TFIMT 7 —F > 7 OBETE I Eﬁéﬁ)f’“

R—8 SEAMIEMIT—F2 rOmR -9 MEOBLURERBOE A
MEFN—E oyal;:s

08 | R | 0| o | 77 SR MR [P) | Ak

TFOVE B(cm) bp (cm) | D (cm R(cm)x’Y : ETvE L Laan"‘?
5 75‘77] ﬁrﬁnm Hﬂ%m [1'10/077[|

R1.71-1.71 | 229 | 87.5| 60 | 60 | 15 7 R1.71-1.71 | 0.1970|0.2121 | 1.786
R1.71-2.14 | 229 | 87.5| 60 | 75 | 15 7 R1.71-2.14 | 0.1975{0.2099 | 1.567
R1.71-2.57 | 229 | 87.5| 60 | 90 | 15 7 R1.71-2.57 | 0.1981 | 0.2078 | 1.343
R2.14-1.71 | 229 | 87.5| 75| 60 | 15 8 R2.14-1.71 | 0.1963 ] 0.2148 | 1.304
R2.14-2.14 | 229 | 87.5| 75| 75 | 15 8 R2.14-2.14 | 0.1986 | 0.2056 | 1.180
R2.14-2.57 | 229 | 87.5| 75| 90 | 15 8 R2.14-2.57 | 0.1989 | 0.2046 | 1.053
R2.57-2.57 | 229 | 87.5| 90| 90 | 15 9 R2.57-2.57 |0.1993 | 0.2028 | 0.871
$1.29-1.71 | 253 |105.0 | 45 | 60 | 15 6 S$1.29-1.71 | 0.1905|0.2378 | 3.130
S1.71-1.71 | 253 |105.0 | 60 | 60 | 15 7 S1.71-1.71 | 0.1954 |.0.2184 | 2.008
$2.14-1.71 | 253 [105.0 | 75| 60 | 15 8 S$2.14-1.71 | 0.19740.2104 | 1.441
$2.57-1.71 | 253 {105.0 | 90 | 60 | 15 9 S2.57-1.71 | 0.1984 | 0.2064 | 1.124
S3.43-1.71 | 253 |105.0 {120 | 60 | 15 11 $3.43-1.71 |0.1993 | 0.2028 | 0.791
$1.71-2.14 | 253 |105.0 | 60 | 75 | 16 7 S1.71-2.14 | 0.1960 | 0.2159 | 1.776
$1.71-2.57 | 253 |105.0 | 60 | 90 | 16 7 $1.71-2.57 |0.1967 | 0.2132 | 1.542
S2.14-2.14 | 253 |105.0 | 75 | 75 | 16 8 $2.14-2.14 | 0.1977 | 0.2091 | 1.314
$2.14-2.57 | 253 {105.0 | 75 | 90 | 16 8 $2.14-2.57 |0.1981 | 0.2077 | 1.185
$2.57-2.14 | 253 {105.0 | 90 | 75 | 16 9 S$2.57-2.14 | 0.1986 | 0.2056 | 1.043
$2.57-2.57 | 253 [105.0 | 90 | 90 | 16 9 S2.57-2.57 | 0.1988 | 0.2048 | 0.963
S1.71-1.71S| 253 |105.0 | 60 | 60 | 15 7 S$1.71-1.71S | 0.1952 | 0.2192 | 2.057
S1.71-1.71L| 253 |105.0 | 60 | 60 | 16 7 S$1.71-1.71L | 0.1956 | 0.2176 | 1.949
$S1.71-1.71| 253 |105.0 | 60 | 60 | 15 7 §S1.71-1.71 | 0.1912 | 0.2352 | 2.003
SL1.71-1.71| 253 |105.0 | 60 | 60 | 15 7 SL1.71-1.71 1} 0.1969 | 0.2125 | 2.010
T1.71-1.71 | 278 |{122.5| 60 | 60 | 16 7 T1.71-1.71 |0.1934 |0.2264 | 2.211
T2.14-1.71 | 278 |122.5| 75 | 60 | 16 8 T72.14-1.71 | 0.1963 | 0.2148 | 1.585
U1.71-1.71 | 303 |140.0 | 60 | 60 | 18 7 U1.71-1.71 | 0.1911 | 0.2357 | 2.389
U1.71-2.14 | 303 |140.0 | 60 | 75 | 18 7 U1.71-2.14 | 0.1919 | 0.2324 | 2.164
U1.71-2.57 | 303 [140.0 | 60 | 90 | 18 7 U1.71-2.57 |0.1928 | 0.2287 | 1.911
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U2.57-2.57 | 303 /|140.0| 90 | 90 | 18 9 U2.57-2.57 | 0.1974 | 0.2104 | 1.143
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’ kg B p ¢ _Fy
0, REBOKIC L BEIZSEC LR R R TRy B Feal (Pcal) (Pcal)
‘ ‘ ‘ B-20-25-1| 287 | 19.8 21.2 |20.1(0.99)(1.05) | 21.3(0.93)(1.00)
Bn-NIcL ko 1/0., 2| 298 | 22.3 23.4 | 20.4(1.09)(1.15) | 21.7(1.03)(1.08)
% FV TSRS & ) kb 74 B-25-15-1) 275 | 19.5 22.3 |23.5(0.83)(0.95) | 28.0(0.70)(0.80)
3} 283 | 31.5 34.5 |23.8 28.4
Thb, B-25-20-1| 290 | 27.0 30.3 |26.4(1.02)(1.15) | 29.3(0.92)(1.03)
R . 2| 293 | 27.0 29.6 | 26.6(1.02)(1.11) | 29.4(0.92)(1.01)
SHU& B EAHOAI L B-25-25-1| 288 | 31.4 34.9 |28.5(1.10)(1.22) | 30.3(1.04)(1.15)
BAE X537 K RE CEERE IS 2| 280 | 27.5 30.5 |28.1(0.98)(1.09) | 29.9(0.92)(1.02)
. B-25-30-1| 274 | 29.8 33.7 |30.7(0.97)(1.10) | 31.5(0.95)(1.07)
HIBL TR EFER%. 31, -2| 272 | 30.6 34.2 |30.6(1.00)(1.12) | 31.4(0.97)(1.09)
ABOXI L DA RES B-30-25-1| 266 | 36.6 41.6 |35.8(1.02)(1.16) | 37.7(0.97)(1.10)
_ ) 2| 267 | 31.0 36.9 |35.9(0.86)(1.03) | 37.7(0.82)(0.98)
FRICKAEE D b EfRmIc 5-20-25-1] 282 | 19.4 21.5 [19.9(0.97)(1.08) | 21.2(0.92)(1.02)
. - R -2 272 | 18.5 21.1 |19.5(0.95)(1.08) | 20.8(0.89)(1.01)
RS (R R R T B, $-25-20-1| 293 | 25.4 28.8 |26.6(0.95)(1.08) | 29.4(0.86)(0.98)
INIZiE, BIE TIEBTRIEE A _2| 277 | 26.6 30.6 |25.8(1.03)(1.19) | 28.6(0.93)(1.07)
R 5-25-25-1| 311 | 25.3 29.7 |29.7(0.85)(1.00) | 31.5(0.80)(0.94)
EHENTRHOIILT, 2| 201 | 28.7 32.2 |28.7(1.00)(1.12) | 30.4(0.94)(1.06)
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R N N -2| 306 | 31.1 35.3 |32.5(0.96)(1.09) | 33.3(0.93)(1.06)
EDBELEINT A, 5-30-25-1| 292 | 30.4 35.4°|37.5(0.81)(0.94) | 39.5(0.77)(0.90)
VFRIZ LT D 2 DR 2| 282 | 35.2 42.5 |36.9(0.95)(1.15) | 38.8(0.91)(1.10)
- SL-20-24-1| 277 | 17.9 20.0 |17.8(1.01)(1.12) | 17.8(1.01)(1.12)
{, BEWMEDONNT Y X5 2| 305 | 20.0 21.3 |18.7(1.07)(1.14) | 18.7(1.07)(1.14)
N - SL-25-25-1| 288 | 26.7 30.2 |25.5(1.05)(1.18) | 24.8(1.08)(1.22)
BABEABOAL>TH 2| 295 | 29.0 31.7 | 25.8(1.12)(1.23) | 25.1(1.16)(1.26)
HIREREMITRER 2T L t o ¥ 1 0.99 1.11 0.94 1.05
- e ok o o 0.079 0.072 0.093 0.095
o s LRREOMEET B ) % (%) 8.0 6.5 9.9 9.0
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