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1. Cast-in-place Concrete Pile[Fabric Liner(Geotextile Form)]

@ Completed view

4 Fixing Device

4 Inside hole

Before concrete placement

After concrete placement

Covering depth
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2. Issues and solution of Bored Pile

@Friction-supported Bored Pile

@®Key Issues &Solution

1. The length is excessive. 1. Increase the friction coefficient.

2. Large quantities are required, resulting in high

2. Increase shaft friction capacity.
construction cost.

3. The bearing capacity per pile is low. 3. Accurate verification of bearing capacity.
4. Verification of bearing capacity is difficult. 4. Perform a load transfer test. (single level)

5. Eliminate sacrificial steel pipes in offshore works by

5. Economic feasibility is reduced. maximizing natural conditions such as hydrostatic

pressure.

6. Quality control is difficult. Mortar washout, and 6. Prevent contact between fresh concrete and

No bleeding water discharge. groundwater.Permeable formwork applied.

7. Integrity verification is difficult. 7. Prevention of mortar washout and intrusion of

surrounding soil.

8. The defect repair cost are high. 8. Integrity Grade “A" achieved.




2.1 Enhance Shaft Resistance of Bored Piles

@®O0bjective @®Execution Method

1. Minimize the use of sacrificial steel casing.

1. Maintain the roughness of pile shaft surface. 2. High-elongation geotextile formwork is used.

2. Increase the compressive strength of concrete. =T

3-1. Mortar washout due to groundwater flow,

3-2. Ground water intrusion into fresh concrete,

3-3. Soil intrusion into fresh concrete from the
surrounding ground,

4. Discharge bleeding water by using permeable

formwork.

#Suggestion : In general soil layers, a geotextile formwork shall be installed. In deep water zone and soft sail
layers(STP.N<10),the use of sacrifical steel casing is required.
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3. Type of Cast-in-place Concrete Pile

4@ Non-protected

& Steel Pipe

4@ Geotextile Form
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3.1 Comparison of Bored Pile

Construction Methods

@ Item

4 Unprotected

« Sacrificial Steel Casing

@ Geotextile Formwork

#®Concrete compressive

strength.
@Skin friction performance.

@ Instrusion of surrounding

ground.

4 Bleeding water discharge.

4@ Mortar washout.

@ Instrusion of groundwater.

®Reduced

®Reduced

@ Significant soil instrusion

likely

4 Groundwater freely

intrudes.
4 Not discharged.

4 Highly likely due to

groundwater flow.

@ Comparable to design
strength.

@Limited improvement.
@ Effectively prevented.
@ Effectively blocked.
4@ Not dischaeged.

<@ Limited.

@Improve compared to

conventional methods.

@®Enhanced due to improved
surface condition and concrete

quality.
4@ Prevented.

@ Blocked while allowing controlled

discharge.

@ Selectively discharged through

permeable formwork.

4 Prevented.
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4.1 Standard Specification/Cast-in-place Concrete Pile

#Original

@®Alternative

2. Steel Shells and Pipes

The concrete shall be placed in one continuous
operation from tip to cut-off elevation and

shall be carried on in such a manner as to avoid

segregation.

2. Steel Shells and Pipes

The concrete shall be placed in one continuous
operation from tip to cut-off elevation and

shall be carried on in such a manner as to : @ avoid

segregation, @ to prevent mortar washout due to

groundwater flow, and (3 to prevent groundwater

contamination by heavy metals contained in fresh

concrete.
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4.2 Standard Specification/Cast-in-place Concrete Pile

#Original

@®Alternative

3. Drilled Shafts
Other ground conditions where caving, squeezing

or sloughing soils are present require installations

of steel casing or use of a slurry for support of the

hole.
Such conditions and techniques may result in losing of

soil around the shaft, or altering of friction

resistance between the concrete shaft and

surrounding soil.

3. Drilled Shafts
Other ground conditions where caving, squeezing

or sloughing soils are present require installations

of steel casing or use of a slurry for support of the

hole.
Such conditions and techniques may result in losing

of soil around the shaft, or altering of friction

resistance between the concrete shaft and

surrounding soil.

permanent casing does not necessarily reduce the

shaft-soil frictional resistance,because the rough

surface of the permanent casing can maintain

adequate interface friction with the surrounding

soil.
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4.3 Standard Specification/Cast-in-place Concrete Pile

#Original

@®Alternative

It is preferred that drilled shafts be constructed in
stable non-sloughing soil without excessive ground
water,

If impossible, consider the following three different

methods.
a. The construction of the pile of shaft in wet

condition while the walls of the excavation are

(Dstabilized by hydrostatic pressure of water or

It is preferred that drilled shafts be constructed in
stable non-sloughing soil without excessive ground
water,

If impossible, consider the following three different

methods.
a. The construction of the pile of shaft in wet
condition while the walls of the excavation are

(@ stabilized by hydrostatic pressure of water,

stabilized the excavation walls by maintaining a

water head at least 4m higher than the

surrounding groundwater level or
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4.4 Standard Specification/Cast-in-place Concrete Pile

#Original @Alternative

@ a mineral slurry until the concrete is placed by

2 a mineral slurry until the concrete is placed by

tremie methods for the full length of pile. tremie methods for the full length of pile.

Temporary casing shall be removed while the concrete

Temporary casing shall be removed while the concrete

remains workable. Fresh concrete shall be adequately

remains workable

protected with formwork to prevent surrounding soil

from intruding

3 The use of a permanent casing which is left

3 The use of a permanent casing which is left

in place within the portion of the pile which is

in place within the portion of the pile which is

in unstable material.

in unstable material. The permanent casing shall be

fabricated from ductile materials and shall be provided

with a roughened exterior surface to ensure adequate

interface friction. Steel pipe casings, due to their

smooth surface and high stiffness,may result in

reduced frictional resistance with surrounding soil.




5. Typical section of Cast-in-place Concrete Pile
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6. Effectiveness of Cast-in-place Concrete Pile

4 Cast-in-place concrete pile with Geotextile formwork

1. Structural Stability : Increased frictional resistance and friction coefficient due to enhanced surface
roughness. [frictional coefficient : (steel pipe : 0.15.). (geotextile form work : 0.35)].
[extension rate : over 15%]. [coefficient of permeability : 10-2 ~ 10-4]
[seam strength : over 50% of the fabric tensile strength]

2. Concrete Quality and Quantity : Compressive strength increased by approximately 20%.
As no contamination from surrounding water occurs, and Bleeding water discharge
Reduce the concrete quantity loss rate to below 4% (Unprotected,15%)

3. Integrity Grade “A” : Mortar no washout and no contamination from surrounding soil sloughing.
because of protection by Geotextile formwork.

4. Environmental Performance : No groundwater pollution from heavy metals(Cr¢ *,Hg,Pb) is observed.
Compared to steel pipe casing,Geotextile form reduces Carbon emissions by approximately 70%

5. Economic Feasibility : Lower cost of geotextile formwork compared to steel pipes.
Geotextile form accounts for approximately 30% of the steel pipe price.

6. Constructability : Easy application using existing equipment and manpower.
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7. Comparison Table of Economic and Strength

@®Economic Feasibility @®Compressive Strength
Item Sacrifical Steel Casing Geotextile Form Item Unprotected concrete Protected Concrete
Dimension D = 2,000 mm Test Method Concrete Core Compressive Strength
B ansr ""’“x; (! ST T
|1 ~ »h““ /«
{1 | heage 2640 Mga 12 Average 32.827 Mpa //
/V "
product Test . / .
Image Result 1T / g TTHIT
[/ // . //"
(=l T G A ' : er=ferrmprry ‘
Cost Average
e PHP 53,000 PHP 17,300 Strength 26.4Mpa 32.8Mpa
D'fﬁﬁﬁ,enf}ce PHP 35,700 / m Difference 6.4Mpa(24% 1)
» The cost of geotextile formwork approximately 32% of that » The compressive strength of protected concrete was 26%
of sacrificial steel casing. higher than that of the unprotected concrete.
Assessment | ), For offshore construction,sacrificial steel casing is adopted in | Assessment P Bored piles with unprotected concrete must be designed
deep-water and soft ground where the N-value is below 10, with a 24% larger diameter or higher mix design strength,
while geotextile formwork is applied in general soil layers. making them economically inefficient.
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9. Standard Specification/Bi-Directional Static Load Test

#Original

@®Alternative

TEST PILE PREPARATION

A single level bi-directional cell assembly will be
installed in the test pile along with the necessary
hydraulic system and instrumentation attached to

the steel reinforcing cage.

TEST PILE PREPARATION

A single level bi-directional cell assembly will be
installed in the test pile along with the necessary

hydraulic system and instrumentation attached to

the steel reinforcing cage. Inspection of a single-level

bi-directional cell system shall be conducted twice :

@ Prior to installation of the reinforcing cage,and

@ At the bottom of excavation after placement of

reinforcing cage,in accordance with the inspection

procedure approved by the supervising engineer.
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10. Typical section and Effectiveness of Bi-directional Static Load Test

@ Typical section

& Effectiveness

Horizontal
m easurem ent

Upper plate

Hwd raulic
P

e,

transfer load test guage

steel reinforcing cage

Bottom plate /

g

\H wdrualic Jaclk

Level adjustm ent

1. Accuracy Of test result

: Installed a single level (horizontally)

2. Definitive verification of skin friction

: load transfer test

3. Ensure structural safety

: Prevention of settlement

4. Ensure economic feasibility
: Optimum pile length

(Pile length adjustment base on test pile result)

5. Collection of design parameters
: Comparison between design and construction results

(application of actual shaft friction to the design)
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11. Construction access road using super Geobag

@ Typical section

& Effectiveness

mpt fole

nnnnnn

NOTE

e Casing

The surface of the super Geo bags
shall be sprav—coated with expoxy raesin
to provide W protection and

enhance structural strength.

Permanent G

1. Structural stability
: Gravity Retaining Wall

2. Safety against wave action

: The unit weight of each bag exceeds 10 tons

3. Extension of Durability

: Epoxy resin surface treatment for UV protection

4. Economic feasibility

: Filling material using Soil or Soil cement

5. Eco-friendly construction method

: Materials free of heavy metals

6. Constructability

: Does not require skilled labor and specialized equipment
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12. Certification

4 Korea Patent

4 Philippines Patent

Cast-in-Place Concrete Patent
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