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2. Experimental Study on Vertical Anchor Piles of Sheet Pile Wall

Kunio Taxamasar*
- Yoshihiro SmoJ**

Synopsis

According to reports of damaged port and harbor structures by earthquakes, deflection of
vertical anchor piles of sheet pile wall is considered to be much larger than that calculated by
the present design method. Therefore, after investigation of the experimental study by Kubo
et al. and its application to design method, 19 series of model experiments were performed
which were closer to actual structures than that by Kubo et al., i.e., with embedded anchor
piles and tie rods and with varied conditions of embedded depth and distance between piles and
wall. As consequences of analysing the results by the PHRI theory for lateral resistance of
a pile, the following were made clear: the PHRI theory is also valid for the embedded anchor
piles, assumption of S-type subsoil is not good to estimate the pile behavior, so that the present
design method involves problems for some case, assumption of C-type subsoil is useful, the
best estimation is made by assumption of trapezoidal distribution of horizontal subgrade reaction

constant, and so on.

* Senior Research Engineer of Soils Division
** Ex-chief of Foundations Laboratory, Soils Division
(Head of Yokkaichi Port Construction Office, the Fifth District Port Construction Bureau)
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F£-2 EBRFERYERD IKEBRTHHRED K (kgf/em®*)

Case (C‘Iln) ((;I;'{I) (Cfn) T—yo Tzoca,l T_]-Wmax T—lml Tiocn] Mri"‘;‘) I‘J_n}:l I-\{?;Z:IME?;%I yocal—l-mx o mi
1 0 | 40 | 60 0.016| 0.019| 0.019] 0.023| 0.019| 0.013| 0.024] 0.019 0.019] 0.025 0.023
4 0 | 40 | 82.5 0.034/ 0.041 0.06| 0.035 0.045/ 0.024] 0.035| 0.03 | 0.033| 0.035 0.035
7 0 | 40 | 110 0.03 | 0.035| " 0.025 0.04|0.035 0.03 |0.04|0.04 0.04| 0.04] 0.04
10 0 | 60 | 110 0.035 0.04 | 0.035 0.048 0.04 | 0.035 0.045( 0.05 | 0.05| 0.05] 0.04
15 0 | 60 | 8.5 0.0350.04] 0.035| 0.04|0.04 | 0.035| 0.04 | 0.045| 0.045/ 0.045] 0.043
11 5 | 60 | 110 0.045 0.05 | 0.013 0.065 0.035/0.10 | 0.06 [ 0.11 | 0.15| 0.04| 0.05
16 5 | 60 | 82.5| 0.028 0.03| 0.012 0.045/ 0.022/ 0.05{0.05|0.06| 0.07| 0.045 0.05
2| 10| 50 | 60 0.06 | 0.074] 0.20 | 0.045| 0.085| 0.027| 0.035 0.035| 0.035] 0.04| 0.04
5 | 10 | 50 | 825 0.09{0.12| 0.5 0.05 | 0.15 | 0.027/ 0.035/ 0.03 | 0.04 | 0.035 0.035
8 | 10 | 50 |110 0.1410.17 | 0.6 0.08 | 0.24 | 0.043/ 0.05 [ 0.06 | 0.06 | 0.05| 0.06
12 | 10 | 60 | 110 0.04|0.05| 0.028 0.06|0.04|0.0550.05|0.08| 0.08{ 0.06| 0.06
17 | 10 | 60 | 82.5 0.06|0.07| 0.08| 0.05]|0.073 0.045/0.05|0.06 | 0.06| 0.04| 0.045
13 | 15 | 60 | 110 0.07/015| 0.25| 0.09|0.19{0.07|0.07|0.10| 0.10| 0.08| 0.08
18| 15| 60 | 8250 0.15]/0.18| 0.45] 0.09|0.21|0.055 0.08/0.08| 0.09| 0.06| 0.06
312 | 60 | 60 0.064 0.09| 0.25| 0.045/0.10 | 0.03 | 0.035/ 0.035| 0.04 | 0.035 0.035
6 | 20 | 60 | 825 0.066/0.14] 0.27| 0.079/0.17 | 0.06 | 0.06 | 0.10 | 0.086 0.06 | 0.06
9 | 20 | 60 |110 0.16 | 0.22 | 0.5 0.09|0.25|0.06|0.0650.08| 0.10| 0.06| 0.06
14 | 25 | 60 | 110 0.25]0.35 | >1.0 0.11]0.47 | 0.07]0.10]0.10| 0.15{ 0.10| 0.10
19 | 25 | 60 | 825 0.16|0.23| 0.5 0.15/0.25 | 0.08]0.13{0.25| 0.27| 0.09| 0.09
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CHWTERE, Ch 7F—20757 LEhREHLECH
1o TORERE—ELT, F-ICTFT, 22T, ki=
0.2~2. Okgf/cm®* OFEA THAM D, ThI b /H I
BDOEREVWLDRFEE Y, EHeB®HBWIIRERL
T\ %,

+H D dH0cm & S5cm DFAD T— Mmax DFIHED
EY THIORIREHRN DB, Tibd, LED IS

SVBEI, S By C BB oERL cREAL
Tl WwEnW3Z EThb, SEMBOWRESY CRBED
ERRCEBCERLLI> T3, hoRVFABEL
7£5 X 57c SEsR E CEhE b C1t, CEMBI I
THRAHFE— 2 v &L ey, BiFE—2 v
1€ SBT3 EWSHAND B, vl
R LIcod B-16 TH 5, HERMEZ R E LI
ThHHHN, HEREIbATXR L LIBE, X<
—2 v MISHE, 5, CREPMELh, WiFE— 2
v ME1 Yo SEIRA CEF CE < 7t % HF2ibn
Bo LichioT, MieMEHELRAMI = — 2 v+ OBk
MroBbhick X, NELES>THTLBDTHS, T
ORI, BB \Td, Tt HEINK
EL{Te>Th, Erhdbhh, BThHhs, cZieksts
BET, BRODTUIDOLTHOLMCERNHD I
DPIVHEER, BEREL, 7773 Ri{ k3D
T, BEOXGE Lish otze LichioT, SEMBED
THEOPRCBEE K TERRELL > ET58811, B
Mumax K EIBERX S Z BT LT Tk b
Vo

-3 FEBRERYRD IS KR THEE K (kgf/em®?)

d H l - T- |T—- _ T— |Mmax|Mmax |Mmax |[Mmax Yocal—  [focai—
Case (em) [ (cm) | (em) =9, Yocat] Mmax T=lmy focal| —Yo| —lmi| —Zocal] —Yocal mi mi
1 0 40 60 D @D D 0.3 @® [0.25]042(0.3 | 0.22 0. 42 0.41
4 0 40 | 82.5 0.2210.26 @D 0.5210.24 {0.34|0.49 | 0.43 0.4 0.6 0.6
7 0 40 (110 0.2110.25 D 0.52 0.2 [0.40|0.62 | 0.64 0.54 0.69 0. 62
10 0 60 |[110 0.26 | 0.28 @D 0.50(0.24(0.49|0.8 {0.72 0.6 1.0 0.8
15 0 60 | 82.5 0.26 | 0.29 @D 0.5210.2410.49|0.68|0.7 0.59 0.79 0.7
11 5 60 (110 0.29 | 0.33 @D 0.7 (0.20|1.1 |10 |15 1.5 0.8 0.78
16 5 60 | 82.5 0.20 | 0.21 @D 0.5 @ |06 |08 |08 0.8 0.8 0.8
2 10 50 60 0.3810.43 0.4 0.6 [0.41(0.36|0.6 |0.55 0.43 0.7 0.65
5 10 50 82.5/ 0.50]0.6 0.8 0.7 10.61[0.36|0.6 |0.49 0.45 0.63 0.6
8 10 50 | 110 0.76 | 0.8 0.9 0.9 [0.82]0.5710.9 |0.79 0.65 0.9 0.9
12 10 60 | 110 0.28 | 0.32 ® 0.6 10.2410.64 (0.8 |1.0 0.9 1.0 1.0
17 10 60 82.50 0.380.43 0.2 0.65/0.4 (0.6 |0.8 (0.8 0.7 0.7 0.7
13 15 60 [ 110 0.69 j 0.72 0.49 1.0 (0.7 |]0.8 (1.2 |1.2 1.1 1.2 1.2
18 15 60 82.5) 0.7810.83 0.8 1.0 |0.81(0.67 1.0 |1.0 0.95 1.1 1.01
3 20 60 60 0.43 ] 0.5 0.45 0.58(0.5 |0.4 |0.6 (0.6 0.54 0.6 0.6
6 20 60 82.5 0.59]0.7 0.5 0.8 [0.7110.68|0.9 (1.2 0.98 1.0 0.9
9 20 60 | 110 0.80 | 1.0 0.9 1.0 |1.0 {07 |1.0 |1.1 1.1 1.0 1.0
‘14 25 60 | 110 1.17 | 1.5 2.0 1.49(1.5 0.8 |1.4 |1.2 1.3 1.5 1.5
19 25 60 82.5] 0.84]1.1 0.8 1.2 {1.0 0.8 [1.4 (73] 2.0 1.4 1.4
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RERK - HEAEE

T4 FEREREYED ILEHETAFEAD 4 (em)

d H z " T- |T- " T—  Mmax |Mmax |Mmax|Mmax  [Yoca1l—  |foca1—

- Case (cm) [ (em) | (cm) =% Yocal| Mmax T—lm, iocal]l —Yo| —Imi| —Zocal] —Yocal m) my
1 0 40 60 h=5 | h=4| h=2 h=5 | h=4|h=11 h=7|h=12] h=9 h=8 h=8
4 0 40 82.5| h=1 0 2 h=0~1 1 h=2| h=2| h=3| h=2 h=1 h=1
7 0 40 | 110 h=2 | h=1|h=0~1 0 h=1| h=2 0 2 1 0 0

10 0 60 | 110 | A=0~1 0 |A=0~1 1 0 | Ah=1 3 5 3 5 2
15 0 60 82.5 h=0~1 0 |A=0~1 2 0 | A=1 1 3 1 1 1
11 5 60 | 110 1 2 h=4 5 h=1| 17 7 27 27 0 3
16 5 60 82.5 h=2 | h=1| h=4 0 h=3 3 4 7 7 2 4
2 10 50 60 3 4 9 2 5 h=4 0 | h=2|h=0~1 0 0
5 10 50 82.5 6 9 20 3 11 h=4 0 | A=2| h=0~1| h=0~1| h=0~1
8 10 50 | 110 11 14 21 10 19 0 7 "5 7 5 5
12 10 60 | 110 0 2 h=1 1 0 4 4 12 13 8 9
17 10 60 82. 5 3 4 4 3 4 1 4 7 5 0 1
13 15 60 | 110 10 13 11 13 13 8 13 18 15 11 12
18 15 60 82.5 13 16 19 13 18 4 10 12 13 8 9
3 20 60 60 5 7 10 1 8 h=2| h=1 0 1 h=2 h=2
6 20 60 82. 5 9 12 11 13 4 7 19 12 - 6 6
9 20 60 110 | 15 20 20 13 20 5 9 13 18 8 9
14 25 60 | 110 24 33 45 23 34 8 20 20 24 20 20
19 25 60 82.5 16 21 20 18 20 11 20 50 45 18 18
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C d I 1w Ll z I\ z W\
ase mi mj mj mig mi mi mj mj mi
(F-0)(5-+0) (Frxo)(5-x0) (Fgrxo)(Bx0)
1 0 42.0 —0.1 —6.1 39.21 0 —4.9 38.92 0 —4.7
4 0 36.6 0 0 ” 0 0 ” 0 0
7 0 38.7 0 0 ” 0 0 ” 0 0
10 0 36.2 0 0 ” 0 0 ” 0
15 0 37.6 0 -0.6 v 0 -1.3 ” 0 —-1.1
11 5 33.9 5 5 37.07 5 5 ” 5 5
16 5 35.5 5 0.7 ” 5 0.1 ” 4.9 —0.7
2 10 38.4 0.6 —5.1 35.38 1.5 -3.6 p 0.5 —5.1
5 10 36.0 8 4.1 y 8.0 2.9 ” 7.1 1.4
8 10 35.8 10 10 ” 10 10 ” 10 9.5
12 10 34.6 10 10 ” 10 10 ” 10 8.5
17 10 36.5 8.4 0.6 ” 6.4 1.1 ” 5.4 —-0.3
13 15 32.5 15 11.4 34.02 15 10.8 ” 14.4 8.8
18 15 33.9 7.5 2.5 p 7.4 2.5 p 6.0 0.4
3 20 37.0 1.6 —-2.9 32.90 3.0 -1.7 ” 1.0 —4.5
6 20 30.7 7.3 5.2 ” 9.0 4.4 ” 7.4 - 1.8
9 20 33.4 16.8 12.1 ” 17.1 12.4 ” 15.4 9.8
14 25 31.4 17.5 13 32.00 17.5 12.9 ” 15.5 9.9
19 25 34.2 9.4 4.5 Y 10.0 5.3 ” 8.1 2.5
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