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THEERASAK SEENAK : INFLUENCE OF SPACING BETWEEN PILES
ON FLOW RESISTANCE OF SOIL BETWEEN CONTIGUQOUS I-SHAPED
PILE WALL IN VERY SOFT CLAY. THESIS ADVISOR : ASST. PROF.

PORNPOT TANSENG, Ph.D., 80 PP.

CONTIGUOUS PILE WALL/EXCAVATION/GAP/SOIL ARCH

This thesis presents influence of pile spacing on lateral resistance of
contiguous i-shaped pile wall. Soil arching formed between gaps is considered to be a
major influence on resistance of horizontal earth pressure. In current practice, as a
rule of thumb, gap between piles is normally used the ratio of spacing per width

(S, /B) of 0.5 - 1.0. However, using of this gap size is not often economic. In this

research, the effect of wider gap size of between contiguous I-shaped pile wall is

studied with the reduced scale model. The ratio of spacing per diameter (S, /B) of
01,03,05,0.7,1.2, 1.6, 2.0, 2.5 and 3.0 are used. High quality of fresh undisturbed

natural soil samples are used in the physical model. The soil sample in the model is
loaded until collapse stage. During testing, the digital photographs of soil movement
are recorded and used to define failure mode of soil between piles.

The test results show that the normalized ultimate soil resistances (P, /S,)
reduce hyperbolically as the normalized gap (S, /B) increases. The ultimate soil

resistance obtained from physical model test is lower than that obtained with the
existing theoretical equation. The arching in the physical model can be clearly

observed when the shear band is formed. Failure mechanism is separate into two



stages; firstly, at 20 to 60 percent of the ultimate pressure, the arching is formed.
Secondly, at ultimate pressure, the shear bands are propagate deep into the sample.
From the observed shear band, the new failure mechanism is proposed for prediction
the ultimate soil resistance between contiguous I-shaped pile wall. The predicted
ultimate resistance, with the proposed mechanism, agrees well with the physical test

results.
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37 2.20 szwunsuReuseuenan (Heuer and Hendron et al.,1971)
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Pressure Ps appiled

517 2.21 active arching msnaouaalduseau Ps o Taseadegnuseda

WA NAUTEUY4 (Einstein et al., 1983)

1 Y v
Lﬁ@ﬂ\i‘iZUUQﬂlliﬁﬂi$ﬁ1 Naﬂl@ﬁll‘i\iﬂ‘igFlﬂ‘ili]gﬁﬂWTL!G‘])H!’Huﬁl@diﬂiﬁﬁ%ﬁﬁﬁﬂiﬂlﬁﬁ

WINANUTNUTOV (STAUGENAUIMINY A95zu1U AA taz BB) asgii 2.22 d1laseaiiedl
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d' a v o 1 a I~ 3 a
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Ps

Stress distribution across AA or BB

317 2.22 uarasanIz active arching (Einstein et al.,1983)
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nur Tnesuuseluanie passive eauyInuseulaseaiesuusannnusiw

Taseadrenagli 2.23

A o ___. A
Structure
B - o ____. B
Struture within soil mass, no mass, no force present
A R ——— A
Structure
B T -~ -7 B

Pressure Ps appiled

A . . A v q Y o A 9 o
gﬂ"ﬂ 2.23 passive arChlng ﬂﬁmaﬂu@’ﬂmﬁmu Ps Lmaiﬂi\iﬁi'l\‘lgﬂllﬁ\?@ﬂ

Yoen1AusaUT1e (Einstein et al.,1983)
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a o 9 AR . A
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BB fagii 2.24

Ps

Stress distribution across AA or BB

319 2.24 uerasan1az passive arching (Einstein et al.,1983)
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1 1 [ <3 A a ds! A
Evans (1983) na1711M13naand trap door awnsadunqiiulsingmsainmnaiula
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Lﬂa@u‘ﬂﬁlu‘ﬂﬁ‘ﬂﬂl\iaq ﬂ\igﬂﬂ 2.25 LLﬁﬂiWi}Glﬂiiuﬂﬂﬂﬂlmﬁmﬁz active arChlng
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o, vertical A o, Vvertical
AN
/ \
-— % // ? A 4—‘—»
—
,/ Vert.¢ Exp\.\ ?
vertical ~ contraction ,7 Lat.© Cont. \ vertical contraction
. / \\ .
lateral  expansion / N lateral expansion
| Trap door |

517 2.25 wp@Anssuna llvesdu active arching (Evans et al., 1983)

Y 1
A A

Ay g = o A g o Y 1w o
mmzmmumweﬂmuﬁmmaﬂuwﬂm W‘Iﬂlﬂuﬂﬁﬂiﬂﬁﬂﬂﬁﬂlﬁm”Iﬂ‘]Jﬂ”IianJ”lfJ@'l’ﬂu
A gj/ Y o Y d' I [ [] d' a
LU Wuﬂﬂﬁﬁﬂﬁﬁﬁﬂ]@ﬂ trap door ‘ﬂ%‘ﬂ?‘ﬁlﬂﬂlﬂuﬂﬂﬁﬂﬂﬁﬂﬂlﬂﬁﬁu’)ﬂuﬁﬂ‘mﬂﬂi‘ﬂﬂf‘ﬂi

A o a X 4 4 & Y a o A
maaumﬂumﬁmmwm trap door wuﬂuummmﬁmﬂwmﬂﬂﬂﬁwmmummﬂmi

@ Y 9 A @ ] o 9 o Y 9 2
V1IN ININATUUYN l,iJE]‘]Ji$ﬂaﬂmm1ﬂ’m‘ﬁ]ﬂ1waﬂﬂﬂm%ﬂ‘ﬂmiGUEnEJGn‘VINmuGUNQQGUu

a ~ 4 Y ] Aa o ~ @ =
Uiljmﬂm@ﬂﬂﬁﬁﬂﬂﬂﬂﬂl@ﬁ trap door ﬂ1u%§lﬂﬂ§$@ﬁ]$gﬂ!ﬁﬂﬂ5$ﬂ'lll'lﬂ‘ﬂtjﬂ @Nﬁ'ﬂ‘ﬂ 2.26

U

~ N

| > \\Y
| TN T Y
i - S >Ny Y/

Ny Y Y
! g N wvvvvvv
|
|

TRAP|DOOR
|

3191 2.26 NANIVRIKUIBLIINAD active arching (Evans et al.,1983)
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H 1 1 H Y
ANz passive arching uaaasgili 2.27 Weilsze trap door ndaeui lunsan us
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- — / — >, -
> ¢ « \ Vert. Cont. / ¢
. .o\ Lat. © Exp. / . .
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\ /
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Trap door

517 2.27 n@nssunialiluosdu passive arching (Evans et al.,1983)

717 2.28 NeM1aveanILITIvan passive arching (Evans et al.,1983)

Kohashi, Furumoto and Sakajo (2008) la@nuinansznuveeuullaesuisean
M3 lgumeduauTuaosnilnd (arching effect base low improvment ratio
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é?msi%ugmsmiﬂﬂﬂ%”uﬂgqGuﬁ]"|mm’;mmﬁmﬁ’m%’n%@amﬁ'mmmﬁuﬁumq Tagiinis

[

@ I &L {a 1 o {
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gﬂ‘ﬁ 2.29 m3t§uilzeauTae3seialal (Kohashi, Furumoto and Sakajo et al.,2008)
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"eenindna(arching effect base low improvment ratio cement column method, Alicc)
v Y

=< = 9o 3 a A P & an )
HIVITUITY @]ﬁ'lﬂ'lﬁﬂlﬁlﬁl'lu'JusUﬂﬁlﬁ']LsUﬁJﬂu‘;]ﬂiJuﬂ@ﬂﬂ 10% - 30% “ﬁ\iﬂﬂﬂﬂﬁﬂﬂ?ﬁiﬂﬂﬂ?qﬂ

U
- <

1 an A [ 1 v A X o a @ U <
LWi13'J'I'J?ﬁuFﬂg?J%’f]\?'ﬁ’l\‘]ﬁgﬁ'31\1Lf’”lﬂlMLWMeﬁulla$‘Vl'lclﬁ}l,ﬂﬂﬂ1§'1/l?ﬂ@'ﬁi$ﬁ31\1lﬁu"uu T@EJ

v o Jo

ANUGIVOIAUAUNNIZA LI AU TnellszuuusuReuazili 2.30

a A d? o Y a @ c!' [ Y
masznuusuneuIuhlimanngadin himitu
9 '
SEAUNUAUAUDUITUAY

— = — =

AUIMTNDoU

3 a A J
L UVUAUBLIIUA

A A A IS a A 4 o A T W
gﬂﬂ 2.30 izumuiﬁmaumummmmummummzmam@mﬂummu

(Kohashi, Furumoto and Sakajo et al.,2008)
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Abstract : This research verified the theoretical failure mechanism of soil between piles with reduced-scale
physical model test. The very soft clay block samples were taken from large pit. The samples were prepared and
tested near the pit to maintain natural state of the soil. The models were tested with undrained condition. The
ratios of pile gap to pile width (S\e /B)are 0.1, 0.3, 05,07 , 1.2, 1.6 ,2.0 ,2.5, and 3.0. The soil models

were marked with beads. During the test, photos of model were recorded. The B, /S, from the test results are
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lower than the theoretical value because the failure mechanisms are different. The equation can be established

from the test results. The P,/ S, of I-section pile are lower than the P, / S, of bored pile as the geometry of

failure mechanisms are different. These results can be used for determination of appropriate spacing of |-section

pile to resist flow of soil between gap.

Keywords : retaining wall, I-section pile, physical model, soft clay, excavation
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