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Synopsis :

‘ This report is result of study related to the standardization of design algolithm and the
| optimumization in case computerization on the design of pile foundation.
| At the standardization, We have stated a procedure aims at clarification in case
| computerization on personal experience and actual result of pile foundation so far.

At the optimumization, we have developed various technical skill on the analysis for
| the new subject which is uncultivated field of reseach.
| Key Words : Pile Foundation, Automatic Design, Optimum Design
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B F & BEpit v—21 HEERE v—R2 B#ikit v—A3
178.6 (——) 153.06 ( 0.86) 145.07 ( 0.81) 174.6 ( 0.98)
74.3 (—) 64.93 ( 0.87) 64.93 ( 0.87) 64.93 ( 0.87)
e = 53 E A | BREAKE | SEAm | BEEASE | EBEAE | BEEAAE | SwAm | BREANE
= < VB RIA ) 118.2 136.6 121.4 133.3 122.5 134.9 118.3
(FF51lE) ¢ (141.0) ( ) (141.0 ) (141.0 ) (141.0 ) (141.0 ) (141.0 ) (141.0 )
| CwsHEG RA 0.4
E (FF&EME) t ( 84.2) ( ) (84.2) (84.2) ( 84.2) ( 84.2) ( 84.2) ( 84.2)
< WERTE S K1 ) 9.5 10.3 10.3 10.0 10.0 10.2 10.2
(&) t ( 45.0) ( ) (45.0) ( 45.0 ) ( 45.0) ( 45.0) ( 45.0) ( 45.0)
Bt | WEKFERER 0.613 0.623 0.416 0.609 0.421 0.614 0.405
(Ff&EfE) om ( ) ( ) (1.5 ) (1.5 ) (1.5 ) (1.5) (1.5 ) (1.5 )
ﬁ@ﬁﬁ;ﬂfﬂ:lﬁii 3.271 3.161 0.988 3.139 1.115 3.028 0.903
o (BFBfl) em | ( ) ( ) |(NO CHECK) |(No cHECK)| (3.5 ) | (3.5 ) | (35 ) | (3.5)
(WEEEEEAE rad | 0.002351 0.0022142 | 0.0005639 | 0.0021851 | 0.0006832 | 0.0021611 | 0.0005015
@ N % (2 k) (28) (2 ) (2F%)
£ As=206.5 D32ctc150 As=174.7 D32ctcl50 As=174.7 D32ctcl50 As=174.7 D32ctcl50
o ARZ—77 | As= 14.3 DI19ctc200 As= 23.2 D22ctcl50 As= 23.2 D22ctcl50 As= 23.2 D22ctcl50
e i 0.08% 0.23% 0.23% 0.25%
As=158.9 D16ctc300 As=333.6 D16ctel25 As=317.8 Dl6ctel25 As=365.4 Dl6ctcl25
7 —F v 7 EH | As= 4.2 D13ctc300 As = 11.5 DI19ctc250 | As= 11.5 D19ctc250 As= 11.5 D19ctc250
L ) ~ @ | A7s7EL0.14% | 23—77%L_ 0.25% | A7-7s7%L  0.25% | A7=77%L  0.30%
As= 19.1 D19ctc150 As= 31.0 D22ctel25 | As= 31.0 D22ctcl25 As= 31.0 D22ctcl25
W - - - R
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& s
& £ 2.5t°m E 2.3t'm
-+ N
B < N ~
" ~ Mmax ~ ~
—7.13% M Mmax
" = =
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Ku=2000 KH=2000 Ku=2000 Ku=2000
—[ Kv=14412 Kv=14412 Kv =14412 Kv =14412
4 86=10.8 BL=10.9 A2=10.9 £L4=10.9
E SO NN 587.5 515.6 509.7 509.2




COEBHBREOSELCET AR

617 £ % H B # £ o K & (HEFZEH 202)
— B &% s HEBEH r—21 EEEI -2 2
Chom(BRER) | 00 (—) 283.8  (0.69) 300.1 (0.73)
<»x{$§§(§% ) 199.4 (—) 159.0 (0.80) 168.2 (0.84)
H = wWahym | BHEASR | WA E | BEEAHE | HBEAE | GREAHE
R VLIS 211.8 186.2 183.3 199.9 180.9 186.2
(FrmfE) ¢ | (225) (225) (225) (225) (225) (225)
L [Ceammzmon
% (FF%1E) ¢ | (68.0) | (68.0) (68.0) | (68.0) | (68.0) | (68.0)
CVRER 19.7 22.2 18.7 22.0 18.4 21.6
(rfE) ¢ | (42.7) | (42.7) (42.7) | (42.7) | (42.7) | (42.7)
3t [ QwEsEAFEAR | 0.803 0.69 0.632 0.676 0.640 0.610
(FHMH) e | (1.5) (1.5) (1.5) | (1.5) (1.5) (1.5)
WEMLEAEECE | 1.776 2.881 1.854 2.890 1.313
5 (FFBME) em | ( ) ( ) (3.0) (3.0) (3.0) (3.0)
CWEEEEM  rad | 0.000710 0.0011452 | 0.0009127 | 0.0012432 | 0.0005524
2 . % (28) 284 (2%) 284 (2 %)
Ed As=166.8 D32ctc125 | As=222.4 D32ctcl50 | As=222.4 D32ctcl50
" A¥—F7 | As=11.92 Dl6ect c150 | As= 23.2 D22ctc250 | As= 23.2 D22ctc250
= & 0.15% 0.57% 0.44%
As=492.5 Dl6ctcl25 | As=1094.5 D25ctc125 | As=960.0 D22ctc125
7 — %> 7 L& | As= 7.9 Dl6ctc250 | As= 25.7 D29ctc250 | As= 25.7 D29ctc250
i ) T | A7s7EL 0.13% | 25—757kL 0.36% | 2F=7,7%L 0.41%
As=30.9 D22ctcl?5 | As= 63.5 D32ctcl?5 | As= 63.5 D32ctcl25
w | € v *® —_ N R
15
25.6t'm £ 24.9m £ 2.8tm
& & B3 £
~ S 3=
< <
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BL=18.8 £8=13.1 ’
®OH R OH 1682.8 1310.3 1377.7
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®R-6-18 F & P B & £ o Hk B (LEEEHHA 203)
G BREE -2 1 HENBET 7 — 22 BEpEE 23 BEEE 24
389.5 (—) 394.0 (1.01) 389.3 (1.0 ) ( ) 412.6 (1.06 ) ( )
487.7 (—) 312.1 ( 0.64 ) 498.3 (1.02) ( ) 498.3 (1.02) ( )
i) # 53 twEA T | EEAAH | HEA | BEEAEE | B8An | BEEASE | BEAW | BREAKE | EEAM | BEEAHR
R YY) 613.1 526.8 722.6 547.5 700.9 543.8 707.6 594.8
(Fr&ME) ¢ | (734.9) (734.9) (880.7) (880.7) (734.9) (734.9) ( ) ( ) (734.9) (734.9) ( ) ( )
| vEHmEIRS 51.9 35.3
€ (FFEE) ¢ | ( ) ( ) (531.9) (531.9) (400.0) (400.0) ( ) ( ) (400.0) (400.0) ( ) ( )
CWEIEAFIH 88.2 55.1 88.3 55.6 85.3 52.6 97.9 65.2
(Fraefl) ¢ | (181.4) (181.4) (191.4) (191.4) (181.4) (181.4) ( ) ( ) (181.4) (181.4) ( ) ( )
| CVIRACFER 1.000 0.815 1.053 0.634 1.081 0.622 1.122 0.751
(BF&fE) om | (1.5) (1.5) (1.5) (1.5) (1.5) (1.5) ( ) ( ) (1.5) (1.5) ( ) ( )
PRI (o AT B B R 5.572 6.683 e 4.59 1.864 4.223 2.114
5 (FFHEE) oam | ( ) ( ) (NO CHECK)| ( ) (6.0) (6.0) ( ) ( ) (6.0) (6.0) ( ) ( ) n
(Wb rad | 0.00118 0.0016419 | 0.0008974 | 0.0012373 | 0.0006168 | ( ) ( ) 0.0010292 | 0.0006997 | ) ( ) 5
} (2§%) _ _ —
i % B | As=172.3 D25cte200 | As=141.3 D29ctel57 | As= 63.0 Dl9ctcl52 As= 63.0 Dl19ctcl52 5
noRE—F 7 As= 54.2 D22ctcl50 | As= 7.94 D16ctc300 As= 7.94 Dl6ctc300 &
. e 1.11%  (2%) 0.96% (2E) 0.96% (2%) 0.95% (2E%) 3
As=2755.0D35¢ctc125 | As=2477.9D32ctc125 | As=2477.9 D32ctcl25 As=2605.0 D32ctc125
7 - F 7 F#E | As= 31.0 D22ctcl25 As= 31.8 D32ctc250 As= 40.5 D25ct ¢250 As= 51.4 D29ctc250
# y & 0.31% (28) | 2#9=F27%L  0.17% | RF—F+7%L 0.40%(28%) 0.50% (2F)—> A3—5o7 of
As=102.8 D29ctc125 | As= 63.5 D32ctcl25 | As=102.8 D29ctc125 As=127.1 D32ctcl25 As=11.6cw D22
i < © K | As=238.3 D32ctcl25 | As=222.4 D32ctcl01 | As=218.4 D29ctclil As=238.3 D32ctcl26
167t m 93.8t'm 182.3tm
5 £ £
; 2 % |l
- -
5 Mmax M bSR3l r—R2 &
oD |=172.33 iy’ AL

d Ku=1330
Kv =59500
pL=3.8

BL=5.1
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£R-6:19 = % H OB £ B o kb & (HEEHH 204)
i mEir r—=1 HOBEH r—22 Wi -2 3 Wit 24 Bt v —25
281.9 (—) 205.6 (0.73) 263.7 ( 0.94) 263.7 (0.94) 263.7 ( 0.94) 263.7 ( 0.94)
106.73 (—) 47.43 ( 0.44) 98.18 ( 0.92) 107.53 ( 1.01) 98.18 (0.92) 107.53 ( 1.01)
WO | R w B HOE % ¥ HOEE | W B | B BE w 53 Es |8 B bio
v 115.4 191.9 143.4 260.0 132.8 179.8 104.2 192.1 132.8 179.8 104.2 192.1
(BF&EfE) ¢t | (150.0) (200.0) (283.3) (424.9) (150.0) (200.0) (150.0) (200.0) (150.0) (200.0) (150.0) (200.0)
R PR 5.5 10.2 ' 19.8 22.2 19.8 22.6
E (&) ¢t | (30.0) ( 60.0) ( 98.2) (196.5) ( 30.0) { 60.0) { 30.0) ( 60.0) ( 30.0) ( 60.0) ( 30.0) ( 60.0)
VR F ) F 13.0 39.6 28.9 72.2 14.3 42.1 13.0 39.3 14.3 42.1 13.0 39.3
(¥%&M) t | (35.8) ( 53.7) (164.1) (246.1) ( 35.8) ( 53.7) ( 35.8) ( 53.7) ( 35.8) ( 53.7) ( 35.8) ( 53.7)
| CVEAKFEEME 0.397 1.370 0.180 0.881 0.335 1.448 0.381 1.388 0.335 1.448 0.381 1.388
(BF&EM) em | (1.0) (1.5) (1.0) (1.5) (1.0) (1.5) (1.0) (1.5) (1.0) (1.0) (1.0) (1.5)
$EIEE O ACE L i 2.395 0.209 3.946 0.045 2.615 0.443 2.641 0.045 2.615 0.443 2.641
o (FFEMl) o | ( ) ( ) |(NO CHECK) |(NO CHECK)|(NO CHECK) |{NO CHECK) {(NO CHECK) |{NO CHECK)| ( 2.0 ) (3.0) (2.0) (3.0)
¢ WEREEA  rad 0.0013343 | 0.0000391 | 0.0040599 |—0.0003749| 0.0015057 | 0.0000801 | 0.0016162 |—0.0003749| 0.0015057 | 0.0000801 | 0.0016162
) B¢ | As=13.25 Dl6ctcl50 | As=15.90 DI6ctcl25 | As=15.90 Di6ctel25 | As=15.9 Di6etcl25 As=15.90 D16ctc125 | As=15.9 Dl6ctcl25
Hi B2 | As=42.85 D29ctcl50 | As=51.40 D29ctcl25 | As=51.40 D29ctc125 | As=51.4 D29ctcl25 As=51.40 DI6ctc125 | As=51.4 Dl6ectcl25
c o o o | ATTITEL 0.19% | R5-7y7%L  0.45% | AI—7974l 0.30% | 27—7+7%L 0.22% | 23—Fy7%L  0.30% | 29-7v7%L  0.23%
R As=25.82 D22ctc150 | As=51.40 D29ctcl25 | As=40.50 D25ctcl25 | As=30.97 D22ctcl25 | As=40.50 D25ctcl25 | As=30.97 D22ctcl25
%7 —F 2 7 0.38% 0.13% 0.37% 0.45% 0.37% 0.45%
As=52.97 D32ctcl50 | As=15.90 Dl6ctcl25 | As=51.40 D29ctc125 | As=63.54 D32ctcl25 | As=51.40 D29ctcl25 | As=63.54 D32ctcl25
" % z ] — [ —_— N - J—
& { W .3 —_ e R —_— — _
g Mmax
S =-50.67 57.85t m,
2t - o
<)

C v kK E D

Ku=1260t/m’ Ku=9340 Ku=1260 =—19.35| Kn=1260 Ku=1260
Kv =22090t/m* Kv =22195 Kv=22090 Kv =22090 Kv =22090
— I £L=6.4 £L=10.5 £L=6.4 £e=6.4 Al=6.4 pt=6.4
TerY RS S Heens s e s
mON kA 879.20 407.46 811.49 875.26 811.49 875.26

EEHRF D
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s

1NES 0

AN SN
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£R-6:20 £ & F B H R o H 8 (LERHH #os5)
BE M B R BEEG 7—21 HEhEH -2 2 HBpERE 7 —%3 HEpERE v — 24 WEEr 7 — A5
140.65 ( ) 116.80 ( 0.83) 116.80 (0.83) 116.80 (0.83) 116.80 (0.83) 123.50 (0.88 )
107.85 (—) 50.46 ( 0.47) 77.57 (0.72) 89.08 (0.83) 63.50 (0.59) 61.97 (0.57 )
w B | M5 BE w® B OB B 1 (53 R H 3 HORE RF w 43 o Ry 1 B O e
v Em A 70.7 124.1 99.7 134.1 89.6 123.1 72.6 116.3 69.3 124.8 86.2 126.5
(F&ME) t | (105.0 (131.0 ) (234.2 ) (351.3 ) (105.0 ) (131.0 ) (105.0 ) (131.0 ) (105.0 ) (131.0 ) (105.0 ) (131.0 )
| CvEFEBLRS 9.1 13.1 48.7 70.2 75.9 42.7
E (RFHMHE) t {( 0.0) (121.2 ) (64.7) (129.4 ) (0.0 ) (121.2 ) (0.0 ) (121.2 ) (0.0 ) (121.2 ) (0.0 ) (121.2 )
COBES AT 14.7 31.3 10.7 46.0 8.0 34.5 6.9 29.4 6.9 29.9 7.4 33.1
(BFEE) ¢ ( 40.6 ) (60.9) (104.5 ) (156.8 ) ( 40.6 ) (60.9 ) (40.6 ) (60.9) ( 40.6 ) (60.9) ( 40.6 ) (60.9)
B CVBKTER 0.330 1.750 0.098 1.286 0.303 2.016 0.262 1.836 0.302 1.938 0.302 1.908
(BfEME) em 0 ) (3.0 ) (2.0 ) (3.0 ) (2.0 ) (3.0 ) (2.0 ) (3.0 ) (2.0 ) (3.0 ) (2.0 ) (3.0 )
MR f3L 8 KSP 2 (i —0.241 2.540 0.052 2.822 0.054 3.374 0.153 3.022 0.127 2.630
“ (FFEMHE) o | ( ) | ( ) _|(NO CHECK) |(NO CHECK) | (NO CHECK) | (NO CHECK)|(NO CHECK) |(NO CHECK)| (3.0 ) | (5.0 ) | (3.0 ) | (5.0 )
CVIAESES  rad —0.000757 | 0.0028562 |—0.0005593| 0.0018126 |—0.0004654) 0.002248 |—0.0003336| 0.0024197 |—0.0003848| 0.0015869
9 B¢ | As= 8.45 DI13ctc150 | As=22.9 DI9ctcl25 | As=22.9 DI19ctcl25 | As=22.9 DI9¢tcl25 | As=22.9 Dl9%tcl25 | As=22.9 Dl9ctcl25
7 £ | As=25.81 D22ctcl50 | As=22.9 Di9ctcl25 | As=22.9 DI19%tcl25 | As=22.9 DI19ctc125 | As=22.9 Di9ctcl25 | As=22.9 DI9ctcl25
§i 7 — % o o | R7o7%L 0.19% | A5—7u7hL 0.39% | RI—7»7hHL 0.39% | AZ—F97%L  0.29% | AI-7v7kL  0.22% | RF—Ts7EL  0.29%
As=25.81 D22ctcl50 As=40s5 D25ctcl25 As=40.5 D25ctcl25 As=30.9 D22ctcl25 As=22.9 D19ctc125 As=31.0 D22ctcl25
%7+ o o 0.14% 0.14% 0.14% 0.14% 21% 0.28%
As=19.10 D19¢tcl50 | As=15.9 DIl6ctel25 | As=15.9 Dl6ctcl25 | As=15.9 DI6ectcl25 | As=22.9 D190t0125 As=31.0 D22ctcl25
L™ i & S — — — — —
. | < v i3 — — — — — —
P
& 48.08t-m E 36.80t-m 5 36.23t'm
£ ; £, . E -
. Q g -~ i E{;‘ ™~
i - - ~
Mma Mmax Mmax
" = =-32.16 =—31.33
< v kM E O KH = 1000 =—22.97 Ku=2279 g"iﬂﬁjs KH =1000 gmax Ku=1000 L/llﬁalx:3 pa Ku=1000
Kv =23700 Kv=14720 Kv =23700 Ky =23700 | Kv=23700
80=9.3 | g £0=11.0 80=9.4 Be=9.4 BL=9.4
~kry
H R KR Ko SRR S
BOH K M o 825.91 410.41 596.25 668.96 493.83 494.9
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T R RE K R o H &%

(Megaxat ol

D6 )

B @ 3 BB y—21 LR EEEE v —23 BEEE v — R4
<{Mﬂﬁ(% ul) 269.4 (———) 251.9 (0.94) 292.5 (1.09) 279.3 (1.04) 292.8 (1.09)
o E
-1 ) | en4 ( y | s30.1 (0.61) | 824.7 (0.94) | 7069  (0.81) | 706.9 (0.81)
% o | mmEe |8 B | wEe | % B | Ee | W OB | REN ¥ OB | ER
A W AITA T 187.8 336.4 201.7 358.9 225.0 422.6 208.0 331.2 202.6 361.2
(FF&fE) ¢ (310) (465) (310) (465) (310) (465) (310) (465) (310) (465)
| CemFmsen 78.5 55.4 101.6 55.0 72.0
E (FEfE) ¢ | (0) (200) (0) (200) (0) (200) (0) (200) (0) (200)
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Report of PWRI Vol. 162, March 1984

Study on Rationalization of design
of Pile Foundation

by Masashi lkemura, Tetsutaro Kuyoshi
Sinnosuke kudou, Yoshinori Muratsubaki

Synopsis :
This report is result of study related to the standardization of design algolithm
and the optimumization in case computerization on the design of pile foundation.
At the standardization, We have stated a procedure aims at clarification in case
computerization on personal experience and actual result of pile foundation so far.
At the optimumization, we have developed various technical skill on the analysis
for the new subject which is uncultivated field of research.
Key Words : Pile Foundation, Automatic Design, Optimum Design
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