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J-POCKET PILE

Leak-proof steel sheet pile for cut-off wall

JFE Steel Corporation




INTRODUCTION

TJPP

JFE Steel Corporation has developed the “J-Pocket Pile
(JPP)”, which is a leak-proof steel sheet pile with a groove
type pocket at the joint portion. It is aimed to be used as
vertical cut-off walls for controlled-type final waste
disposal sites, whose structure and maintenance control
standards have become severer by the revision of the
“Instruction determining technical standards concerning
final disposal sites of industrial and non-industrial wastes
(June 1998)” (Joint instruction by prime Minister’s Office
and Ministry of Health and Welfare).




© Reliable cut-off sealing work

@ Use of swelling type sealing rubber practically proven as segment seal joint
filler at the groove type pocket portion allows a continuous high-quality
cut-off wall to be formed with excellent sealing performance and durability.

© Stable cut-off sealing work can be done by injecting a filler (such as silicone)
after all working loads such as waves and soil pressure have been applied.

< Monitoring and repair function

© The pockets serve as observation holes for monitoring, which enables to
check the sealing condition of the cut-off wall at any time and to conduct
any necessary repair work.

© Stable quality

® Rolled steel manufactured by a JIS-certified plant has small quality deviation
and provides high stable quality.

© Excellent execution and economical efficiency

® J-Pocket Pile has performances equal to conventional steel sheet piles,
ensuring excellent execution efficiency and economical efficiency.

What is J-Pocket Pile (JPP)?

J-Pocket Pile (JPP) is a new steel wall specifically
designed for vertical cut-off walls. It has a groove
type pocket (diameter of around 10 mm), made by
rolling, at the bottom portion of the joint hook of a
conventional
steel sheet pile.
It makes it
possible to
install sealing
material or filler
injection mate-
rial along the
joint, and to
install monitor-
ing pipes for
leak-proof
observation.
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STRUCTURE OF J-POCKET PILE

Sectional shape

Standard

JPP’s standard conforms to JIS A 5523 (weldable hot-rolled steel sheet piles) and JIS A 5528 (hot-rolled steel sheet piles).
11 Chemical composition and mechanical properties

Chemical composition (%) Equivalent | Mechanical properties
%) | Yield point or i . o
Standard | Type code , )] Yield p Tensile Charpy absor
P C Sij Mn P S Eﬁ?gg en Ceq yield strezngth strengtg Eloidatich bed energy
(Nmm?) | (Nimm?) %) W)

SYW295 0.18 0.55 1.50 0.04 0.04 0.0060 0.ﬁ4 295 450 18 43
JIS A 5523 orless orless orless orless orless orless orless ormore | ormore | or more or more

|dable Hot-rolled 0.18 0.55 1.50 0.04 0.04 ] 0.45
(\g/teeelashget%ilreos)e SYWB390 | orless | orless | orless | orless | orless 838?2 orﬁess 8?210re 3?%ore g?more g?more
syoos | — | — | — | oo | oo | __ | __ |2% 450 | 18 -
JIS A 5528 orless orless ormore | ormore | or more
(Hot-rolled steel sheet Sy 0.04 0.04 390 490 16
piles) 390 orless | orless ormore | ormore | or more

Remarks: 1.Equivalent carbon content is calculated according to the following equation: Equivalent carbon content (%)=C+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14  2.Charpy absorbed energy is the value
obtained at a test temperature of 0°C.  3.The value of free nitrogen conforms to JIS A 5523. 4.Chemical composition is expressed in total volume of nitrogen in accordance with remark 2.

[ Section performance table

Size Per wall Per meter of wall width
Model Effecti Effecti ) Sectional | Geometrical | Section . Sectional | Geometrical | Section .
ode il | B eiZ(r:twe Thickness | >°C10T9, momentof, | modulus | Unitmass o 1o momentof, | modulus | Unitmass
(mm) | (mm) (mm) () (m) | X197 ") | (kgim) (mtm) | (m¥m) | *10(mim)|  (kgim)
JFESP-4WS 600 210 18.0 140.9 10,400 630 111.0 234.8 57,000 2,720 184
JFESP-5WS 600 210 22.0 160.5 11,200 660 126.0 267.5 66,600 3,170 210

FLOW OF GENERAL EXECUTION [N .

Preparatory work Piling work
T Filling hole (pocket
Preparatory work Piling work prote%tlllon PGS
Installation of swelling type Piling by vibratory hammer Insertion of pre-stressed Pulling out of pre-stressed

concrete steel wires into concrete steel wires

sealing rubber into pockets,
pockets for protection

etc.
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Ground conditions for application of JPP

Soft (N=less than 30) Hard (N=30 or greater)

Water level at cut-off wall

Below water level Above water level
(under water) (in air, etc))
Low Cost High

r 4 / g

Steel sheet pile Steel sheet pile

Sealing rubber Filler

Sealing rubber type Filler injection type
Swelling type sealing rubber is applied along the The pocket of one pile is filled with sealing rubber
pocket prior to piling. The rubber swells by prior to piling, and a filling injection tube is placed in
absorbing water and seals the joint by its swelling the pocket of the other pile after piling. Through this
pressure. tube, silicone is injected into the pocket.

Filler injection work

Insertion of Setting of high-pressure Injection of filler material Checking of filling
filler injection tube pump (silicone) condition by divers




TEST RESULTS

General description of test sample (cut-off sealing structure)

In order to check the cut-off sealing
performance of the J-Pocket Pile
(sealing rubber type, filler injection
type) in the sea, demonstrative test
was carried out in cooperation with
the Port and Airport Research
Institute, an independent adminis-
trative institution.

Its effectiveness was After swelling: ¢ 18.5mm Before swelling: 12mm

proved by the test.

Swelling type sealing rubber Filler material
(Silicone resin)

Test method

After piling the J-Pocket Piles (18 m x 10 piles) 2% w60m
by a vibratory hammer and applying cut-off

+4.0m
sealing works, seawater was poured into the m (BRL.  innerleve

observation wells enclosed by the piles (sealing 7 Outerlevel
rubber type and filler injection type as shown W i
on the right). After the water level reached the

prescribed level, lowering of water level was

measured. sealing rubber type | 50m
[Filler injection type
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Test results and evaluation

The graph on the right shows the outer Comparison with prediction of sealing rubber type
water level (blue line) and the mea- 48
sured level inside the observation wells 57 IAIW . e
(black line). Predicted levels from the 0Saola a LA LA T A TP A e
i - o LT AN A AANARNRANANAR A a N T TH—100k0s
parameter of permeabiity coeflictent of - 2 & oo T T A L T A A I AT — e
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For the prediction, permeability coeffi- £ 85 Il U /I
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wall thickness was uniform (50 cm in
this case). Comparison with prediction of filler injection type
From this graph, both the sealing 50
rubber type and the filler injection type 3 :2 T ——— —
proved to have a permeability coeffi- 0Casl—fA A P~a 4 ~ Nigagure
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EXAMPLE OF APPLICATION ON AN ON-LAND DISPOSAL SITE

Overview

J-Pocket Pile was adopted for cut-off work of waste containment works at a non-industrial final disposal site
(Yoshinogawa-city, Tokushima Prefecture).

J-Pocket Piles (9 to 24 m) were installed in a fan shape by a vibratory hammer to contain waste dumped in a
valley at the site.

cut-off wall

@ Pulling out of pre-stressed
concrete steel wires

@ Setting of high-pressure pump @ Injetion of filler material
(silicone)

kit L
@ Check of filling condition



CUT-OFF PERFORMANCE AT ON-SITE WELDS

For steel sheet piles which need to be jointed by on-site welding due to transportation condition, laboratory
test was conducted to check the cut-off sealing performance of the welds.

General description of test

The cut-off sealing performance was tested for Case Joint shape Cut-off sealing material Caulking method
differnt cases (see the table on the right). Visible

external area of joints were padded by manual

Sealing rubber + Sealing rubber

welding. For area that could not be welded, applying Sealingrubber + silicone resin pr ;“Zitrllzn
of silicone caulking was evaluated. Each test sample Weldjoint | Silicone resin + silicone resin
was set on the pressure vessel as shown in the - = -
photo, and the leakage from the joint was measured. eallng bz ¥ silEens 2l N

Silicone resin + silicone resin

Size of test sample
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Test results

For each of case-1 to 5, the test showed CASE-3 CASE-4 CASE-5
ghna_‘;tt:ewce“lg;";faif;'i'e” 0 tf;”;‘t’:r:‘ ooy Of | Leakagespeed [ 4a7E04 | 383E.04 | 2.14E-04 | 1.69E-05 | 3.26E-05

§5giiag permeabty| 3 81E-08 | 1.06E-07 | 5.93E-08 | 4.70E-09 | 9.06E-09

* Converted to thickness of 50 cm
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CUT-OFF WORK IN URBAN AREA

for soil contamination
prevention work or waste
disposal site construction
work in an urban area,
execution with low vibra-
tion and low noise is
required. An execution
test with a silent piler was
carried out in order to
observe issues such as
deformation of the joint
and damage to the sealing
rubber.

General description of test

||||h||||||||||||||||||||||||||||||||||||||||||

Contaminated soil

13 m long J-pocket Piles
were installed in a rectan-
gular shape as shown on
the right by a silent piler
so as to check M execution
efficiency by press-in pile
driving and @ extent of
damage to the sealing
rubber applied along the
pockets.

[Plan view]

Boring log

Classsification of soil

0 10 20 30 40 50

Gravelly
Sandy
Silt

Fine sand

Coarse sand

Gravelly
Silt

Medium to
fine sand

Coarse sand

Sandy
Silt

Silt

Organic clay

Sandy
Silt

Medium sand

Silt

Silt

| Medium sand




STATE OF PILING EXECUTION

By installing piles with sealing rubber and pre-stressed concrete steel wire along the pockets, it was
verified that J-pocket Pile has equal execution efficiency as conventional steel sheet piles, for both
straight and corner areas.

-

Installation with pre-stressed concrete
steel wire along pockets

@Execution at a corner @Execution at a corner overlapping area

Test results

Observation of damage to the sealing rubber pulled out from the piles after piling proved that press-in
pile driving has no damage effect on the sealing rubber.

M section performance with corrosion
zl'bhezbelow_table Is)hows the section performances of J-pocket Pile with corrosion of T mm on both sides
y 2 mm in total).
Nominal performance With corrosion of 1 mm on both sides
seuel lo (m*/m) Zo (m3¥m) 7 (%) I (m*4/m) Z (m%m)
JFESP-4WS 57,000X10°® 2,720X10°® 88 50,200X10°® 2,390X10*
JFESP-5WS 66,600X10°® 3,170X10° 90 59,900X10°® 2,850X10°
The diagram below shows the section modulus of a pile with corrosion.
lo Geometrical moment of inertia with corrosion (x10°m*/m) ts Sea side
| Geometrical moment of inertia with corrosion (x10°m*/m) t2
Zo Section modulus before corrosion (x10°m?*/m)
Z Section modulus before corrosion (x10°m*m) a)
7 Rate of reduction in section modulus after corrosion (%)
ti,to Corrosion allowance of each side (mm) t,
o Ratio of t2to t1 a =ta/t1 Land side to
l(m;?;@ Zzg:1?sm°/m) . JFESP-4WS \(xm;,;;/li) Z6d0°nim) P JFESP-5WS
wl 21 m] Oy
4 3104
s %04 640 \
520 1 250 \ 620 ] 0 \
] %0 N w] 7 ™~
w20 \ wl \
w] wmq wdl 2 N
4405 2104 N~ wl %0 . N
LB ol 20
LEERCE \ s 20 \\
w0 L0 1 md 250
360: 1704 N j:z: 204 \
2:25 w7 @ x| s 5 4405 20 \\{‘9 N s Q\\a-o‘ ) %5
0] 7 @
10 - 104 60
0 1 2 3 4 5 6 0 1 2 3 4 5 6
t+(mm) t1 (mm)
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