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Recent applications of
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Types and Shortcomings of Traditional Joints QO

Joints must be sealed by grouting
Has low bending rigidity

Only one pile is installed at a time
Verticality of the installed piles is not

guaranteed Movement at the joints




The New H-joint and Iits advantages

@ Two piles are installed simultaneously

(D Completely waterproof Saves time
No grouting Reduces renting equipment costs
Safe working (@ Easier to construct

@ High stiffness= welded joint Verticality of installed piles is ensured
Less steel is needed (®) A variety of foundation and wall

Foundation area is reduced shapes can be constructed.



® H-joint increases strength per unit length (Parallel direction)

Diameter:
Diameter: Joint: H 400x400 mm
Joint: ¢ 165.2x9 mm Flange: 21 mm, Web 13 mm
Moment of 1nertia: Moment of 1nertia:

Bigger bending rigidity
9

Diameter:
Joint: @ 165.2x9 mm

Moment of inertia: ():O




Rectangular centrifugal test models foundations OO

Case 1 P-Pjoint foundation

Case 2 H-joint Foundation DOQ)O:,
Case 3 Single pile :
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Joint is free to slide vertically
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H Foundation Dimensions:
> 168.32 Size: 275.1 X 168.32 mm
Case 2 &= 25.4 mm, L =540 mm

No. of Piles = 22

model
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Test conditions

Soil: Standard Touyora sand

Line type hopper was used to make ground

Foundation models, Dr 88 %
Embedded length 490 mm
Free length 50 mm
Loading point above the

ground surface 35 mm
Loading speed 1lmm/min
Centrifugal acceleration 30G




Lateral load (kIN)
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Experiment Results
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Normalized displacement (6/D)%
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Case 1 - Aver.
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Normalized displacement (§/D)%

El (kN.m?) 5% displ. (kN) 10% displ (kN)
Case 1l 5.1x10° 306 536
Case 2 1.3x10° (u=1) 3698 6332
Case 3 1.4x10° (u=1) 2389 4413

12



Double head Vibro hammer construction
method of H-joint piles OO

Installation
complete
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Pile driving : @Setting up (2)Driving @Vibration @Cpmplete




Typical methods of construction of bulkhead structures in Japan

1. Rubble mound seawall
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2. Caisson wall

Tie rod
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3. Steel pipe sheet piles
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" Outer wall

® Inner wall

WASTE MATERIALS

Use of H-joint reduces the width, w, of the a double wall
bulkhead waste disposal steel pipe sheet pile facility
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Application in reinforcing a retaining wall




Current Construction Procedure of bulkhead waste
facilities

SPSP Wall Improved Soil
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1. Stability problems 3. Pile soll interface is improved but

2. Soil around pile is disturded = quality control of improvement is difficult
hence lose of strength = leakage Is possible



Proposed Construction Procedure

Direction of
construction :

Vibro-hammer Direction of construction
__-_--_______-_--_-___--.b.
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@ Piles are driven to D1 @ Augering cement milk injection

and churning to form soil-cement



Direction of

construction
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@ Extension of pile lengths by @ Piles are driven through the

welding additional sections on site  soil-cement to design depth



Effects of soll cement column

Steel pile  Soil-cement P-P joint H joint

1. Increases the strength
2. Enhances water proofing characteristics

3. Protection of steel against adverse environmental effects



H-H joints under development  CIO

Welded

Welded \ /Welded

Welded Welded



1. The H-joint Increases the lateral bearing capacity
of steel pipe sheet pile foundations.

2. The proposed construction method for bulkhead
waste disposal facilities into soft ground is simple
and comes with a wide range of advantages; it is

economical, reliable and environmentally
responsive.

3. The use of a hydrophobic chemical material at the
H-H joint as a sealant is effective.

O




3 years’ activities on development of the H-joint

Benefits can be understood by all

Centrifugal tests done to check:

lateral bearing capacity & deformation behavior
Full scale field installation test conducted

Full scale material bending test

Consultation with Ministry of construction on the possibility
of using the new material (NETIS)

— The answer lies with the
JAPANESE STEEL COMPANY.




Pressure from Japanese Steel Company

The innovation uses less steel material so adopting it
means

Problems in the old methods are known to the company
but over the years they have not been able to solve —
Why?

Hesitation to adopt the new method seem to suggest
that any

A better material faces out the old one

CALTELS
Q1@




Do we need more authority from the construction
society?

The new H-joint already satisfies:
Strength, Design method, Construction method,
Cost impact, Environmental concerns.

Must Good Technololgy be given out to other nations and
Imported back to Japan to be accepted as




Does steel pipe sheet pile industry has a future?
Yes!!
Where is the future?

This simple yet valuable structure is
the likely vessel to take into the future
of steel pipe sheet pile structures.
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