CASE STUDY ON SOIL IMPROVEMENTS:
	PURPOSE


	To install 12 rows of diameter 1200 mm interlocking grout piles / 1 row of diameter 700 mm with I-beam interlocking grout piles as retaining wall of boundary wall and deep ejector pit. Excavation depth 4 – 6.5 m.



	PROJECT NAME


	Proposed Housing Development at Sengkang

1. N3 C11 & 12 for Chip Huat Pte Ltd

2. N3 C9 & 10 for Bestone Construction & Engineering Pte Ltd



	DETAILS OF GROUT PILES


	Average 9 m depth each, about 600 piles for each project

	DURATION FOR INSTALLATION OF GROUT PILES


	Approximately 1.5 months for each project


N3 C11 & 12 for Chip Huat Pte Ltd:

For this project, grout mix piles are used as the temporary retaining wall system for one of the sides of the basement carpark.

According to the soil report, at depth of:

3.5m – Medium dense yellowish brown clayey/ silty medium to coarse sand 

6.5m – Dense yellowish grey and red clayey/ silty medium to coarse sand

11m – Very dense yellowish grey and light greenish grey clayey/ silty medium to coarse sand

17m – Dense yellowish brown, light bluish grey and red clayey silt with some sand

There is limited space due to the proximity to the neighbouring blocks of flats, Block 318C and 318D. Therefore, temporary supports are needed before RC piles can be constructed. However, support such as sheet piling is not advisable as it may not be able to support the earth behind it and may collapse easily. Therefore, manufacturers recommend a new support system known as grout-mix piling.

SOIL IMPROVEMENTS:
The grout-mix column is a soil improvement technique which is used to improve the strength of the sub-soil. By mixing the cement into the soil, the soil strength is increased significantly. This is a fast and economical method for soil stabilization.

Grout-mix pile is sort of soil strengthening which is not removed and can be left permanently in the soil. There are two methods to insert the grout- mix pile:

i) By extracting a column of soil from where the pile is located. Then mix that column of soil with cement grout and backfill the empty column with this mix.

ii) By pumping in cement grout while augering. This method is shown in the diagram and descriptions below. 

APPLICATIONS:


· An alternative method to jet grouting for ground improvement.

· An alternative method to sheetpiling for retaining structure.

· Increases the bearing capacity of the soil to support light structure.

· Improves accessibility / trafficability of the weak ground.

Advantages of grout-mix pile are as follows:

a) Fast – The building contractor can proceed with excavation and construction of pilecap or basement slab immediately after completing the installation of grout pile at Zone A and simultaneously with the installation of grout pile at Zone B.
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b) Cost Savings – The building contractor need not use metal decking. Furthermore, the grout pile wall is trimmed and acts as formwork. Waterproofing membrane can also be easily installed.

c) Convenient – The building contractor has no headroom obstruction as strutting is not necessary.

d) Effective – The wall is impermeable; no ground subsidence due to dewatering. Water table approximately 1.5m below ground level.

e) Minimal effect on ground heaving.

f) Minimal vibration and noise pollution.

