








The collapse was caused by
- poorly designed

- Jack of monitoringband proper management
of data caused by human error,

- organisational failures



https://en.wikipedia.org/wiki/Beam_(structure)#Walers_and_struts

Inexperienced personnel had been appointed to monitor the safety
of the retaining wall system



A robust design is the most important
step towards a successful excavation.
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A poor design brings...

Headache

Trouble

Disaster

The end result is cost over-run and time delay!













Wall Types of Deep Excavations

» Diaphragm Wall
7 Sheetpile Wall
» Bored Pile Wall
» Soldier Pile Wall

» DCM or Grout
Mixed Pile Wall



















GROUT PILE

SOFT & HARD PILE ALTERNATE


































Major Design Considerations in Deep Excavations

Total collapse
#  Qverall stability
» Basal heave
#  Uplift or blow-out failure
#»  Toe stability
#  Strutting system failure

Excessive movements
=  Wall deflections

»  Ground settlement

#» Effect on adjacent
structures
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Basal Heave Stability
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When q, > q,, failure in imminent.
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Uplift Instability or Blowout Failure

1. What is the permeability of the sand?
14-Dwerven 3. 15 there a free supply of water?



Toe Kick-out Stability

Strut Failure
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|: Objectives in Instrumentation

. To check whether the retaining wall system is in danger of
impending failure.

. To check whether the performance criteria set forth in the
specifications are met.

. To facilitate the implementation of the Observational Method.

. To check the effectiveness of any preventive and remedial
measures.

. To protect acainst anv unwarranted claims.
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Wall Deflections :

Strut Forces :

Ground Settlements :

Movements at
Surrounding Buildings :

Groundwater Level ;

In-wall inclinometers
In-soil inclinometers

Surveying points on wall top

Load cells
Vibrating wire strain gauges
Thermometers

Surveying points
Settlement plates

Surveying points for vertical and
horizontal movements

Tilt plates
Crack meters

Water standpipes

Qthers : wall bending moment; excess pore pressure;
bottom heave; tunnel movements and vibration























































Main applications of JGP in deep excavation are:
1. To reduce wall deflection & ground settlement

2. To minimize CST & MRT tunnel movements
3. To improve basal heave stability

4. To improve toe Kkick-in stability

5. To control seepage
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Submission Requirements for Earth Retaining or Stabilizing Structures for
High Rise Buildings with Basement Construction

I." Deep excavation analysis and design

@antaﬁun and monitoring @

3. Calculation of ERSS design

4. Submission Document Check-List

5. Presentation

6. Geotechnical Impact Assessment (GIA)

7. Letter from YCDC (to be attached)



GEOTECHNICAL DESIGN

|Eascm ent Construction:

General Requirements for Excavation and Lateral Support (ELS)

l.

ELS plans submission document shall include the geotechnical assessment,
geotechnical details and calculations, site investigation reports.

Designer shall prepare and sign the plans and structural design as well as the
structural assessment report of the effects of the excavation and dewatering on
adjoining structures,

ELS design report shall explain the references for recognized specifications and code

of practice for design calculation.

Construction methodology shall explain, for example, detail excavation and support
installation sequence and then removal of temporary support, construction of

permanent structure for each stage.

Designer shall prepare the impact assessment of surrounding building and facilities,

monitoring plan and instrumentation. The impact assessment shall include

hydrological assessment including surface and subsurface ground water flow, ground

movement during and/after construction, vibration due to construction and mitigation

of impacts on surrounding buildings and facilities,

The followings shall be included in detail drawings of basement:

a) Detail drawings of all structural elements, joint connection, reinforcement and
technical notes.

b) Detail site layout plan with adjacent buildings and bored hole location.

¢) The construction structural details of the lateral support system, including
detailing of the structural supports (struts, anchorage etc.) for each stage of
excavation.

d) Detail excavation depth including localized pits and sloping ground.

7. Adjacent building survey shall be done according to the survey form in the guideline,




Table (2A) Allowable Wall Deflection Limits

| H>d Zone 1 <0.5%H

2 2ZH>d>H Zone 2 <0.7%H
0.7 % d

3 d>2H Zone 3 o H for ground type A
1.0 % H for ground type B

Where, 8, = maximum wall deflection

H = Excavation depth,

d = distance between existing structure and the edge of the excavation

Ground Type A = over-consolidated stiff clays and silts, residual soils, and medium to dense
sands

Ground Type B = soft clays, silts or organic soils.

Allowable displacement: Near existing building with allowable displacement shall be
<0.5 H%.
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Geotechnical Design Requirement

I. The surcharge load shall be considered a minimum value of 10 kN/m2. Additional
surcharge loading shall be used in the design to take account of incidental loading

arising from adjacent buildings, working area, construction plant and stacking of

malerials.
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