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A Study on the Effectiveness of Steel Sheet
Pile Coating with Bituminous Compound

by

Yoshihiko TANABASHI* - Keiji KAWAKAMI**
Hidetoshi OCHIAI*** » Tetsuya ISEDA*

The recent expansion of highway network and river improvements accelerate the progress for

* construction of the embankments on the soft clay grounds. So, a negative friction mobilized on piles

due to consolidation of soft ground is closed up as one of the most practical problems in the

foundation engineering. For the countermeasure to the negative friction, a pipe pile coating with a

bituminous compound on its surface was developed. And it was ascertained that these pipe piles have

an excellent ability to reduce the negative friction from the laboratory tests and long-termed field
observation tests.

Hence, if a steel sheet pile with a bituminous compound is installed at the soft ground, we can
easily expect the same effect which may produce a uniformity of consolidation settlement of the
ground at the embankment’s side and a restraint of the deformation at the backward ground.

The present paper first describes the feature of two field observation tests. Theri, an application
of a finite element analysis previously proposed by the authors to one of the field tests is introduced.

Finally, the effectiveness of the steel sheet piles with bituminous compound against a uniform
settlement of the embankment and a restraint for the backward subsurface deformation was
discussed from consideration of analytical results of some parametric studies used the finite element

analysis.
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Fig. 1 General properties of visco-elastic body
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Fig. 2 Relationship between stiffness coefficient
and loading time for SL

RBERNTA—F—L LT, Fig. 2IZR7T,
W, AT 47 FARES L, HEEEOLTR

BEERL, BEER TR Y Y SRS L, HEE

BCIRE L B TEHT A R TH 3,

3. RERBRKET
SLEEROBEM I L LT, ORBMHET
A FRBREORE» S LIPTHE, QREMELIB TAB
MOBENRERR CRTELERTEO_H5H 5,
3—1. HBREIA?

(1) BBBOMIHME
REOKTHME % Fig. 3 R7. B, HAEIE
PFiziEEH 3 mOER KA TREMNBHEL TH Y,
BEE» & Fific & 2 TEMBOER 2 EIM 2 5 HE
BhHb,
BSOS R TOFES19.56m, ZREL
DOEE1.6m, BLEIFEOMTHY, BEDDVRE»S 2
mOMBIZRRETEFITHRL T 3. SLHEAREITR
RHd12m, BEABHTRK M, 2 zh SL #XIK
PEHATERCLMITHRIN TS, &5, DO

A-line  B-liné R E4
it B B %
X %
R % ? : :ﬁ
g =
BT 40nT 81— 6mibm} 101

Fsp- ot E i k|
(25080 2V i Slip, JaBpIXHY A

| o TS A
B o4+ ¥ Lt (YP+1.4M=YP-+2.9M, $60.9.10)
5 + ® [

Fig. 3 Rough sketch of the field test A?



WFSHE « Il EE= -7

o 3METHFZET A7 7V bEESHEN T WS,

%72, SLEBEMATRX MO FRES B-line & #A%
BATRX D A-line I2#-> T (1) B LMK A
KEL T2 R UCERMBEANOEIRLT &, (i)#EEY
HOMIEL T E, (i) RO L IAEM S Zh
ZugrsEtla vt 3 (Fig. 3&M1R).

%1, SL#RIROITEARI % photo. 1 12",

(2) HoERRERK

BN & > TR & ALz 0B O i K
Hizh, FOHERRKZ, HEEE S THEEOKHE
e, 20O EMiO%TEshEEcIcKBlsh 5,

K=V v IR %E b LIRS vl LB & Nl
DEESH % Fig. 4 1R T, T4abb, Lkt
&, WE (Ac, As) BZNTNHELHFL, 2O T
W NEY 0 O#ES 2 L8 (Ac) »34712~15m/E
SHERL, DERWREMO THERELE (As) £4 -
w3,

(3) FHAIRSE &R

S614 2 A20H (B +Mi LRI, S 6 7 AR@L 72)
FFEICB 1 % A-line (% HEE) & B-line (SL$H
KARBE) 2o Tl s i DWW T, RIKOES,
{15256 % —#5 L T Table 1 \Rd . FAl A3 EEAL
B (MR T SLERIRD A48 1/ 2 FREE

Photo. 1  Situation of SL steel sheet pile installed.

HREK - FHREHED 168

(YPm)

Acy Tws, [

Bs; ML (B) Twss E\

L]
Tws Y9 4=n e H 7Y 27

L
Fig. 4 Soil profiles and N-value diagrams®
TLTWBLM, ERCELTIE, BEALEELRE
BEU TR, b4, S6L4E5A19H (Bl
THtH»S 9 7 AfGE L) Rsics 5, A1
FHEOHREW T, RIROMSGTEN, #1537 % Fig.
50T, B, BHIZ X, RIREFTRL W& my
B L UBHRECE O RKREFBUN T RO M2 H b
HRL T2, ERRTEL D REFEEHCT, B
EOEFEU LBRMEEFBLTRSI2HEST S &,
U=70%, Sf=106cm& %z b, EHEFEEAEBE,LEF SN
femyfEEFAWTHET 2 miEt KESELZ-TWL

Table 1 Measured values of the field test A at
February 20, 1986.

S § A-line B-line
il (RSB | (SLE%H)
Bt RO T & (cm) 60.6 61.3
B BISBSH % (0.5m)
DU | 123 12.3
o T BB T 0 o
(1.5m) DT (cm) - :
SN O BB 2L B (cm) 5.5 5.3
SRR DS (kgf/c') 287 143
20.0 15.0 10.0 5.0 2.5 0 1.53.050 10.0 15.0 20.0 25.0
B - i - T
e %
— U
- _«\ﬂ:;ulm Fa ]\‘ Y- mrsin <}
X
sy )
e "
S.61.5.19 _,// : g:t:::

50 0 —50 (mn) SR A0 75 5 O
-100 100 (kgf/ cd) MK H S
il .

sl i3

Fig. 5 Feature of the displacements at May 19,
19862



169 EEM 2 80 L MARARDFTRIRHE BT 275

5, LdL, WFhicL 3, RIREHKATELA LT
BEROE TIRIA S < B, FHRTRLZ VS
FITHN, FREROITRC & ) SEHEOEH 0N
FHRRELCEN TS, 1L, WRRONEE
Hl (SL L B4REIR) X 2 EBRERHSNA,
3—2. HRKEIB?

(1) BEORTHME

TR M 1L Bk T5 2 A B 40 R L C
Wwh, LH»HiTEL T, 10BE, 11ROV 2 8
»2 2k (Fig. 6 2R), BAOIEIC & 2 REHED
ik, eV REBORERMTI YR LENH L, &
DIz, HEEE  BEBLC L2 EBRETBE 02
NIHES FOEEY OB EAAREE LT, Fig. T
R &3 %R (FSP-IV) 12 & 2 REHI D %1T00,
B2 $EEL 72, Fig. 6 WWRT & D, RIREEIZX-X
fBEEIC, SL, SRR L b ICITHRXEIZ16.4m, 5t
B, RS, EMRs L UM (RIEE) O
T, RAHMOBILT RS L CEROBIHEL & &
MBEHAlE N T3,

BRI, Fig. TWRT X CHE 1KLL, S

5921 A»51.57 A, TP.+2.5mETES 1, -

ZD®%5 r ABKRE S hiztk:, B2EI»EHET

R

. . WTEECEE

__________ A v R
O #HF«T7YIvav
O AEhat

Fig. 6 Sketch of the field test B®

10~30m
®+@ +4.6
(8 AET) 2.5

T T
+0.0 BEO AR /@(Z‘sz
=-3.0 A PNt
(7.0m)
IVASXCH L =28.5m et

(SL# i % 7o i3 Mmin )

_— DAY
(3.5m)

B+
-26.0

Fig. 7 Situation of the execution at the field test
B (section X-X)*

TP.+4.6mE THERLIATWVS,

(2) HIERRERL

WEBRLEEI I ENEERZL, EEVFENE
EEHEBEL, 2Oy M NBEWE (SM) 2583.5
m, ¥ E (OH, CH) »#15.5m ¥ E < HEREL,
Zzokw, EEYVNE (7.0m), §b (2.5m) p3HE
L Tw3 (Fig. 728).

(3) AR ELER

HHoYIFEBELBOFEKR I LKO X > %
EEER{TRO>TNED,

Fig. 813, HB2BBE+% 77 (F1BELBUr
B) BURECB Y 2 RES & CEIREO T
TERLIZODTH S, BEITIH21~31lemDIET A
FEUTw3 D0, Bk & DKL omEin 7z g
BTb TP 1~3mDLTFLMELTEST, B
10mPL BN S LIZEALIT L TR, —FA, &
BB FIE U 7-#iF & 0 AMAIOBEERRRS T, Bto s
DIEFENENIC D b 5T 9 ~13emDIL FHEL T
w3, ZOZEEY, BhC kD EOMBOT| SRS
TR EROTHIET S 2 LN +SEEETH S &
HFsns, &7, KREZOUTIZOLTAS L,
Z DS XFBCAHMRANL 72385E (L =28.5m)
i3, SL, LB L bITIELAYENE L, K1 miEE
WFLTw3, ZhiexL T, RIREHBY LV MED
BhFE TOMYIY KR (L=15m) Tz, KFEIH
B.AmE T LT 5, "

LictioT, RIREZHBE CHHRANT 22 &
5, RIROFTBHDEL+HFESRIDOCBLETH 3,

Fig. 913, X-XWE COMBEH 2R LI bDTH B,

HREIETE, BRI L & kL, »
BDOBEE-TOAOIIL, RAKEITIRIZEA
PEUTWEY, ULrd Fig. OEMRRES 2 &,
INiE SL EERROEAFRICERT 5 X-X {lifR
WolzMBEEHC b b 5T, BLHTIREEDY

A
01 gy wTEE Gum
& v kD
O #HF477) 73>
O MR

ir 4 103e 67 &
130§, 08 87 06

Fig. 8 Feature of the subsurface settlement obser-
ved at the field test BY



FifgEEE - Il EEZ - BEER - FREEH 170

AR bt
10m Om 10m 20m
| T T 1
T.P 725461 0 (am)
(m) 50 0 50 100
+5< ﬁ rrTr— 111 1vrT ] LN L B B |
4 07 V—- .
[T )
b H 54
51| | % r”/»ﬁ
1 @EIO'
=109 || !
o 15 ,
-154|h AR
S 201 * 3715H
=207 ] (em) .
o 254 . A 7TH26R
~25 R 301 o 8 HI6R
304 :LE a 38128

35~

Fig. 9 Subsurface deformation observed at the
field test B (section X-X)*

T.P i B W/
(m) -20 0 20 40 60 80 100
+5 7 — t t

1224

+
+0 4

W
-5 4

||

_10 -

v
W

~154F
_20 -

)

—25 5]

v
_30 - i

Fig. 10 Axial force diagram of the steel sheet pile®
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Table 3 Analytical conditions and the results of parametric studies.
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processing methods of the steel sheet piles.
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Fig. 16 Relationships between P, Q and the proces-
sing methods of the steel sheet piles.
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