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Topic: The Role of Quality Control for Sustainable Development of Construction Industry

Abstract

The quality control is incorporated with the safety of building and future to sustainability of
construction industry. Quality control means a process to improve all engineering works in the life cycle
of building from design stages, construction stages to demolition of building based on the current
technology and technique. The Engineer who is responsible to manage for achieving the standards and
specifications of the respective work.

Practically, engineers should understand that quality control is not the extra work, and it is a value-
added work that will give the cost-effective construction and many chances of avoiding the mistakes,
delays and budget overrun.

Quality control practices ensures environmentally responsible construction, contributing to a greener
future that means the overuse of natural resources, reducing consumption, and maximizing recycling.
Therefore, the professional judgement is needed in quality assessment for respective works.

This seminar presents the role of quality control for engineers to deal with the technical aspects of
construction of bored pile and press piling work, pile load testing work and basement construction.

--------------------------------------------------------------------------------------------------------------------



Quality Control Standard of Inspector or Inspection organization

1  Competency

2  Independence

3  Professional Judgment

4  Quality Control

5  Planning

6  Data Collection and Analysis

7  Evidence

8  Records Maintenance

9  Timeliness

10  Fraud, other Illegal Acts, and Abuse

11  Reporting

12  Follow-up

13  Performance Measurement

14  Relationships and Communication

The staff assigned to perform inspection work should collectively possess adequate professional competency

Individual inspector should be free from personal, external, and organizational impairments to independence.

Due professional judgment should be used in planning and performing inspections and in reporting the results. 

Quality Standards for Inspection and evaluation, and other applicable policies and procedures. 

Inspections are to be adequately planned. 

Collection of information and data will be focused with the inspection objectives, and will be sufficient for a reasonable basis.

Evidence supporting inspection findings, conclusions, and recommendations should be sufficient, competent, and relevant. 

All relevant documentation should be retained for an appropriate period of time. 

Inspections should strive to deliver significant information in a timely manner. 

In inspection work, inspectors should be alert to possible fraud, other illegal acts, and abuse.

Inspection reporting shall present factual data accurately and fairly. 

Appropriate follow-up will be performed to ensure that any inspection recommendations.

Mechanisms should be in place to measure the effectiveness of inspection work. 

Inspection organization should seek to facilitate positive working relationships and effective communication 



Requirement of Quality Control

1. Supervision

2. Methodology

3. Workmanship

4. Materials (Mechanical, Physical (shape, size), Chemical properties)

5. Understanding the technical aspects (theories, codes)

Level of Quality Control for different projects or 
different portions of a project

Quality Control inspection: is conducted at various stages of the working process to
ensure that works meet specified quality criteria.

Evaluation of Level of Quality Control

• Standard and specification

-Ex., Concrete (strength, deformation behavior depend on using aggregates; river shingle or crushed aggregate)

• Practice (good, fair, poor, very poor)

Quality

Design Quality

Construction Quality

Specified quality criteria
(MNBC for building + Specified criteria)



Inspection Levels
Different projects or Different portions of a 

project
Services/ Responsibility

Level 1 - Full services inspection This level of service may be; 
1. Civil infrastructures where the consequences of

failure are critical,
2. Innovative or complex construction procedures

1. Full Inspection services with adequate personnel
2. Full time on site to constantly review work procedures, materials of construction,

materials testing frequency, and components for compliance with requirements of
plans and specifications and review completed work prior to enclosure

Level 2 - Third party inspection This level is only a secondary service for the design
consultant to provide a higher level of construction
monitoring or inspection during the period of
construction.

1. Inspection for the outputs from another party’s quality assurance for the requirements
of plans and specifications.

2. Visiting the works at the frequency agreed with the client to review important materials
of construction, critical work procedures, completed components.

Level 3 - Representative Sample 
inspection

This level of service may be deemed appropriate for
smaller projects of a routine nature being undertaken
by an experienced and competent constructor.

1. This level of service would be simply to inspect a representative sample of each
important completed work prior to enclosure or completion.

Level 4 - Inspection of random 
samples of important work 
procedures

Small projects of a routine nature 1. Inspection for the extent agreed with the client,
2. Inspection for random samples of important work procedures,
3. Inspection for compliance with the requirements of the plans and specifications and

review important completed work.

Level 5 - Regular inspection of 
completed work prior to closure

Small projects of a routine nature 1. This Inspection level would include review at a frequency agreed with the client, 
2. Regular samples of work procedures, materials of construction and components for 

compliance with the requirements of the plans and specifications, and 
3. Inspection on the majority of completed work prior to the enclosure or on completion.



Professional Judgment in QC

1. Professional judgment should be used in planning and performing inspections and in
reporting the results. The exercise of professional judgment allows inspectors to obtain
reasonable assurance that material misstatements or significant inaccuracies in data will
likely be detected.

2. Inspectors should use the technical knowledges, skills, and experiences called for by
their profession to diligently gather evidence and objectively evaluate its sufficiency,
competency, and relevancy.

Technical knowledges;

1. Causes and Effects

2. Why?, Reasons!

Concept: 
Observations, Theoretical Modeling, Application
of Experience, and Decision Making Engineering

Tests 
and field 

data

Observations

Theories

Experiences

Decision making

Inspection process of QC for Geotechnical Works 

Testing/Measuring/
Observation

Quantitative data

Qualitative data

1.Plan and management,
2.Process and procedure,
3.Workmanship,
4.Methodology,
5. Techniques, etc.



Quality Control Procedures

1. To ensure the best manner including the requirements for quality and safety, EIET
and Contractors will thoroughly discuss and review for construction method
statements.

2. Every change of methods for construction will then be documented into method
statements. The method statements will provide the details on:

 Manpower (Workmanship; Technical management persons, operator, labor etc.)

 Work methodology,

 Materials to be used,

 Schedule, and

 Also include any special precautions to be taken for safety & health and
environmental protections.

1. The responsibility for preparing a method statement

typically lies with the execution department, but the

QA/QC department may also be involved in the process.

2. The Client/The Engineer reviews the method statement to

ensure that it meets their specific requirements.

3. Once the method statement has been approved by all

Client/The Engineer, it can be used to guide the work and

ensure that it is done safely and to the required standards.

Remember: Everyone involved in the construction is responsible for the quality 
of work, its contractor, The Engineer, Designer, Employer too



Objectives of Presentation :

This presentation is intended to share the technical aspects during the inspection to make the professional

judgement in inspection checklists. Everyone involved in the construction is responsible for the quality of work,

its Contractor, The Engineer, Designer, Employer too.

Therefore, Quality inspection is the positive working process and it should be solved the problems together

with all parties to meet the predetermined standards and codes or required quality. For this matters, professional

judgement is the important part of the inspection work. Understanding the professional judgement will help you

for preventive and corrective action and planning in your construction works. All inspection checklists should be

recorded and maintained properly.
Scope of Presentation:

Technical Aspects for:
1. Bored piling work,
2. Press piling work,
3. Pile Load Test,
4. Basement construction work, and
5. Strutting Work



Bored Pile Installation Checklist

Geological profile

 Geological condition (soil & rock levels)      

Geotechnical profile & drilling process

 Geotechnical parameters
 Piling methods and sequence
 Testing (Concrete, steel, bentonite, slurry, etc.)
 Measuring (allocate the pile position, verticality, 

depth, etc.),
 Base cleaning methods
 Concreting method
 Duration of piling

Prerequisite understanding before QC:

Geological profile through the project area 
(D ~ D')

GWL



Factors Affecting Skin Friction during Bored Piles Installation

 Reduction in friction angle

 Presence of weak materials at pile/soil interface (e.g. bentonite filter cake)

 Loosened/disturbed soil

 Slaking on bore hole wall

 Reduction in confining stress in bored piles

 Stress relief

 Arching effect (depended on pile diameter, Small dia. Pile > Large dia. Pile)

 Loosening of soil due to poor construction control 

 Pile construction Time

Proper Pile Base Cleaning

General Technical Aspects of QA/QC during Bored Piles Installation

v

h

Fluid 
pressure

v

r



Effect of drilling fluid and installation time on pile capacity

Drilling fluid pressure

In the View of Changes of Geotechnical Design Parameters 

1. Technical Aspects of QA/QC during pile installation

Soil/concrete interface immediately 
adjacent to the Bored Pile

1. Stress relief
2. Geomaterials
3. Borehole roughness
4. Borehole smear

Geological conditions 
(Engineering geological data and geotechnical 
data)

Drilling fluids

1. Excessive filter cake from bentonite mineral,  
slurry

2. Synthetic polymer drilling fluids (hydrolyzed 
polyacrylamide)

Temporary casing 1. Tendency for higher in situ lateral stresses
and/or densification from installation of the
casing in advance of excavation in cohesionless
soil.

2. However, significantly reduced side shear
capacity for piles constructed using casing
advanced ahead of the excavation in a cohesive
soil due to a reduction in sidewall roughness.

O'Neill (1999) found that details of pile installation can produce resistances that 
differ by a factor of 3 to 10. 

Installation time

E0 Er

Technical knowledges;

1. Causes and Effects

2. Why?, Reasons!

E0 > Er

Reasons!



Bored Pile Installation Checklist

Duty and Responsibility

Specification of pilling work

Design specification

 Project Director
 Project Engineer
 Quantity Surveyor

 Quality control
- PE (Geo)
- Supervision Engrs.
- Surveyor
- Operator  

Management for Bored 
Pile Installation 

Technical 
Management

Construction 
Management

Guide to Evaluation of Test Results (ACI 214R-11):
 Variations on concrete strength: batch-to-batch, within batch

and overall variation
 Analysis of strength data-

1. Evaluation for mixture submittal purposes;
2. Evaluation of level of control; and
3. Evaluation to determine compliance with specifications
ASTM E178 provides criteria for rejecting the test result for
one specimen in a set of specimens. A single specimen in a set
of three or more specimens can be discarded if its deviation
from a test mean is greater than three times the previously
established within-batch standard deviation.



 The bottom of the drilled hole using; an airlift system and/or cleaning buckets 

Confirming toe level Base cleaning using bucket Base cleaning using airlift 

cage

Pile Toe Cleaning Prior to Concreting;
 Due to the time taken for the installation of the cage/or high pore-

water pressure presence beneath, checking will be carried out.
 Checking at pile toe shall not exceed 500mm difference with the

earlier recorded depth.
 If exceeding 500mm, the air-blow method to pile toe will be

carried out to stir up the sediments and to provide a reasonably
clean pile toe.

Fluid 
pressure

drilled hole 

Final drilled hole

19 mm, 1200mm
16 mm, 800mm

Plastic zone

Drilling Fluid: Bentonite, Slurry
 Viscosity degradation by fluid recirculation

The inner wall displacement during drilling depend on soil types



Note: Conditions of boring, cage placing, concreting, and periods of work

Workability of slump (Typical)

 Sidewall Over-reaming
 Over drilling
 Wall collapse

Concrete Overbreak Estimation
 The concrete overbreak estimation

for bored piles due to bored hole's
expansion beyond its theoretical
volume.

Specific recommendations of the stabilizing fluid quality parameters

Drilling Fluid/Slurry Test
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1st cycle

Case Study:

• Two numbers of working pile load tests at a site

• Working Load = 7,000 kN

Load test failed

- Construction time – 36 hours

- Not proper base cleaning

- Borehole smear

Construction time; boring (use of slurry, bore hole stability), base cleaning, cage placing, concreting

Time of production piling   Time of piling of Test pile



Post-base Grouted Piles
1. Increase base resistance; Preloading the base, improving the soil below base 

(compaction/permeation), increasing tip area, the upward mitigation of grout 
increasing side resistance in lower portion of pile.

2. Decrease settlement
3. Improve reliability in base resistance
4. Reduce pile length and diameter
5. Reduce construction risks
6. Save the time and money

Setting of pile-base and pile-side grouting pipes

Spacing 10 m

Design & Construction for Post-grouted Pile Capacity

Post-base GroutingPost-Grouting



2.Mix design of cement grouting
1) The cement use 325# (Cemento Portland 325R), and the single pile

cement consumption is 5.74 tons.
2) The water-cement ratio of the cement grouting is between 0.45 and 0.65.
3) The prepared cement grouting must be filtered with a wire mesh before

entering the grouting pump and the mesh size must be less than 40μm.

a fine powdery substance

Sand: 2000 ‐ 63 µm. Silt: 63 ‐ 2 µm. Clay: < 2 µm.
Clay particles are smaller than 2 micron (2 x 10‐3 mm)

Load 

Se
ttle

me
nt 

 

Same capacities of piles

The axial force distribution in piles
(Load-Settlement curves)

Geological and Geotechnical conditions in Vietnam,

 Post-grouting technology can increase the bearing capacity of single

pile up to 50-75%.

 Reduce 20-25% total price foundation of project.



Grout Mix Design:
 Portland cement and water (no Sand)
 W/C = 0.4 – 0.75
 Admixtures sometimes
 Typical strength requirement, 2000 psi-

2500psi
 Sampling and testing as per ACI

Grout Pressure and Grout Volume

Grouting Sequence;
1. Pile-side grouting first, and pile-toe grouting second; and
2. Multi-section pile-side grouting should be processed from top to bottom.

Stage grouting sequence (FHWA)



2. Importance of QA/QC for Acceptance criteria of post-base grouted piles (FHWA)

The criteria to be determined during post-grouting are:
1. Grout pressure (The grouting pressure is normally 1 to 3 MPa and the maximum pressure is 6 MPa under special conditions)

2. Bore pile uplift (Vertical displacement of pile top, 3 mm – 6 mm during grouting process), and 
3. Grout volume
4. Strain gauge installed near the base (limitation of strain gauge estimated the base resistance)

5. Creep (Creep displacement under the large load (prestress) applied to soil of pile base, creep must be considered in 

design.) 
 Parameter monitoring trends must be stable during post-grouting. 
 If grout pressure and shaft uplift criteria are met, the post-grouting work should be acceptable. 



General Technical Aspects of QA/QC during Press Piles Installation
1. Termination criteria
2. Pile structural capacity (as mentioned MNBC defined by designer)
3. Structure requirement of connection joints (axial capacity (flat), lateral capacity)
4. Pile defects
5. Verticality, Position
6. Impacts on adjacent piles
7. Environmental impacts during pile installation

Excavation
If practical, piles shall not be driven until after the excavation is complete. (Installation

Specification, (Recommended by PDCA (Pile Driving Contractors Association), co-distributes FHWA’s National

Highway Institute’s Design and Construction of Driven Pile Foundations, 2007)

4.9.2.1.4 Installation

Piles shall be handled and driven so as not to cause injury or overstressing,

which affects durability or strength. (MNBC)

Press Piles Installation Checklist

Press Piles Installation



Press Pile ‐ Myanmar RSE Group (Facebook)Importance of Press Pilling Contract

Specification and Contract

3

Contract law

2

1

QA/QC

Specification

Note: 1) QA/QC team should not decide for pile depth unless designer define the specification.
2) Contractor fails for the understanding the scope of work (specification, pile depths, nos. of pile etc.).
3) Client/designer fails to define the design and construction procedure. Therefore, negotiate the issues.

Test piles Vs Production piles

Design depth?
Understanding of design 
depth ? 

Contract law

1/3, 2/3  



1. Termination criteria of Press Pile

Predrilling to Facilitate Driving
When required by the contract documents, the Contractor shall predrill holes of a size
specified, at pile locations, and to the depths shown in the contract documents or approved
in writing by the Engineer. (Recommended by PDCA (Pile Driving Contractors Association), 2007)

Methods;
1. Jetting is the use of water and air to facilitate pile penetration by displacing the soil.
2. Predrilling can also be used to facilitate the penetration of the pile.

No. Termination criteria Reliable or Not
1 2 times, 2.5 times of Applied loads Fully not reliable

2 2/3 times of Depth Not ok

3 Test depth Reliable

Design and Construction Procedure of Press Pile

Prediction of Pile Capacity Design - Predicted pile 
capacity and pile depth

Pile Load test - Pile capacity 
and Pile depth

Design check- Actual Pile 
capacity and Pile depth 

Construction stage– Press Pile 
Installation



Settlement = 17 mm

18 mm

20 mm

Elastic Settlement

Pier 

Pier 

 2/3

Defected pile

Example

Adverse effect on pile capacity

1. The pile capacity will be changed within the

design life (short duration in some cases).

2. The settlement will be occurred depending

on different depths and location of pile.

The causes and reasons not to be reached to

press the design length:

1. Depending on pile volume and porosity of

soil, the soil will become very stiff.

2. The dynamic stiffness is much more than

the static stiffness of soil.



3.Structure requirement of connection joints (axial capacity (flat), lateral capacity)

Schematic diagram of PHC 
pipe pile hoop connection

Schematic diagram of the 

reinforcement of PHC pipe pile 

(pile diameter=400 mm) 

Pre-stressed high-strength concrete (PHC) pipe Piles

Schematic diagram of loading device

Crack pattern

After welding, the slag will be chipped off and wire brushed to receive red – oxide paint.

Solid Piles Spun Piles 

6 mm thick

Dowel bar



Method Statement (MS)

Quality Control
1. Cement, sand, gravel, reinforcing bars, tendon wires and etc., will be inspected on

factory before fabrication.
2. Finished product will again be inspected before delivery to the site.
3. The inspection report must be submitted before piles will be delivered on site.
4. When piles arrive on site, these will be inspected again for its physical conditions,

quantity and quality in accordance with specification or standards.

Survey Works
1. To be prepared pre-con survey reports with proper photo record before piling.
2. Boundary survey must be carried upon possession of site based on the pre-computation 

available.
3. Coordinates of piles which were approved by the consultant are set out on the ground.
4. The pile locations are marked.

Duty and Responsibility



Note: The record should be taken as;
1. number and size of pile,
2. date of production, date of driving,
3. ground level,
4. depth driven,
5. blow counts in relation to penetration,
6. type and particulars of hammer,
7. interruptions of driving,
8. period of driving and,
9. any other important observations to be report.

As per test results (Solid press pile, Spun)

Solid press pile detail connection



P- wave

S- wave

Surface-wave

Technical Aspects of QA/QC during Press Piles Installation

7. Environmental impacts during pile installation

1.Ground Vibration due to press piling work 
2.Ground displacement due to press piling work

Reference codes Allowable limits, 
PPV, mm/s Remarks

Netherlands 3.00 Residential buildings

USA 2.5 - 4.3 Residential buildings

In order to achieve the effectiveness of skin friction of piles, the
size of pre-bore shall not be larger than the predetermined pre-
bored size (less than 70% of pile size area).

Ground Vibration

Ground displacement 

P

Sheet pile



15 MINUTES



Static Pile Load Test Checklist

Different Methods of Static Pile Load Test
1. Gravity load

2. Anchor load

3. Combination of gravity and anchor loads 

4. Crow anchor



GUIDELINES FOR HIGH-RISE AND PUBLIC BUILDING PROJECTS, 2020

Contact with pile cap

With or without load cell

Jack capacity

PIT



Responsibility of pile 
load test contractor

Tension 
rods;
F = k
 = F/k

Without load cell With load cell

> 5D of diameter of the test 
pile(s) or > 2.5 m (8 ft)

No IRB’s Legs



Pile Load TestTest Pile

c to c, 2.5D – 3D

D

No. Plastic zone 
radius

Clear spacing 
bet. piles c to c % of effect on skin 

friction of bore pile
1 2r 0.5D 1.5D 25.00
2 3r 1.0D 2.0D 11.11
3 4r 1.5D 2.5D 6.25
4 5r 2.0D 3.0D 4.00
5 6r 2.5D 3.5D 2.78

Effect on skin friction of bore pile due to changes of normal stiffness of soil

c to c, 2.5D 

1.5D

After applying the maximum load (200%) and reaching an overall test duration of at least 12 hr, begin
unloading when the axial movement measured over a period of 1 hour does not exceed 0.25 mm (0.01
in); otherwise allow the maximum load to remain on the pile or pile group for 24 hr. (D-1143)



Equal torque

Antipilling system;
To achieve the good antipilling system;

- Equal size and strength of tension rods
- Equal welding length and welding thickness
- Equal torque
- Symmetric primary and second girders

ASTM-D1143

Welding

 ൌ ி௅
஺ா

,

  L
k  1/L

𝑇𝑒𝑛𝑠𝑖𝑜𝑛 𝑟𝑜𝑑 𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛

𝑘 ൌ
𝐴𝐸
𝐿

𝑠
𝑙

𝑙 ൐ 𝑠

𝐹
𝐹

Ls

Ll

Tension rods;
F = k
 = F/k

Project Case Study in Myanmar
Adverse effect on pile capacity

Good practice for welding connection



Effect of clear spacing on pile capacity in pile load test

Pile load test with Crown Method

Project Case Study in Myanmar

Settlement < Pile shortening

 ൌ ி௅
஺ா

Adverse effect on pile capacity



1. Retaining Wall Pile Installation and Deep Excavation (Basement Construction)

GUIDELINES ON SAFE AND EFFICIENT BASEMENT CONSTRUCTION
BASEMENT CONSTRUCTION PROJECTS UNDERTAKEN BELOW OR NEAR TO EXISTING STRUCTURES

Basement construction is a complex form of building. Main factors for Consideration in Quality Control; 

1
• Geotechnical Design
• Structural Supports (Temporary or Permanent)

2

• Hazards and Risks
• Reduce impacts of basement construction3

• The effects of Hydrological Conditions
• The importance of QA/QC Management 

Only responsible, competent and experienced contractors should be appointed.



Basement construction can have a significant negative impacts

The main negative impacts come from:
• Damage to structures and surrounding buildings 
• Vibration

Risk must be managed by quality control:
• Avoiding risk where possible preferably by design
• Reducing risk throughout by selection of suitable quality control measures
• Developing safe methods and systems of work
• Managing and monitoring risk throughout
• Using only suitably trained and experienced personnel



Delay of Support Installation TimeQC Management on Basement Construction Works

Pre-support method

Post-support method

Geotechnical Impact Assessment and Construction Risk Management during QA/QC work

Identification, Mitigation and Prevention of Potential Hazards

• Identified the potential hazards and risks depending on the allowable limits of particular facilities

or buildings.

• Construction engineer will strictly perform in project risk’s management to eliminate or mitigate

the impacts during excavation and construction.

• Potential impacts and prevention of impact on environment during basement construction would

be considered as below.

1. Ground control (Basement wall movement, settlement & ground stability)

2. Ground water level changes

3. Surface water and storm water effects

4. Effect of excavation method

5. Excessive Loadings

6. Vibration effects on adjacent buildings

7. Noise

Assessment

ManagementAnalysis

RISK



Summary of Checking items

1.Design Specifications
2.Basement Construction sequence
3.Working process;
 Drainage work
 Excavation and Supporting sequence, 
 Safety and health (ventilation, PPT, hazards, etc.)
 Concreting work; quality control with good practicing, 
 Monitoring management considering QA/QC, 

4. Working procedure considering QA/QC

Basement Construction Works What items must be 
checked at the site?

Supporting

Placing the king post



The reasons of provision of proper drainage lines;
1. To reduce the effect on water on soil properties
2. To avoid the water collection near the retaining wall
3. Construction problems 



Stage Construction and Stage Analysis for excavation

Sr. 
no.

Description
Construction 

stage
1 Initial stress calculation 1
2 Install SBP  2
3 Excavate to AMSL 24.75 3
4 Install S2 at AMSL 25.25 4
5 Excavate to AMSL 21.75 5
6 Install S3 at AMSL 22.25 6
7 Excavate to AMSL 18.75 7
8 Install S4 at AMSL 19.25 8
9 Excavate to FEL AMSL 15.56 9
10 Cast pile raft foundation & GT slab 10
11 Remove S4 11
12 Cast B3 slab 12
13 Remove S3 13
14 Cast B2 slab 14
15 Remove S2 15

Elapsed time for 
support installation

1st excavation
(Center cut excavation)

Safety berm Safety berm

Section A

A



Elapsed time for 
support removal



Note:



QC;
- Precision with good practicing
- Specification 
- Workmanship
- Process & procedure 



1 momth

Preloading 
points



 = E
F = /A



Check for the Effect of Excavation on Building 1

Induced maximum bending 
moment and Shear force

Capacity of Adjacent Wall* Checking

Bending moment 580.17 kNm/m 894.99 kNm/m (phase: 9) < ok
Shear Force 356.38 kN/m 587.18 kN/m (phase: 9) < ok

Existing Building basement
Proposed building

Check for Impacts on Adjacent Buildings

Recharge wells may be required outside the walls if drops 
in water level are not allowed. 



Wall Deflection Compared with HPBC guideline (Normal Case)

Design 
Section

Wall Deflection, 
mm

Exc. Depth, 
m

% of 
Depth Remark Max. Limits 

(MNBC) Side

DS-A 18 13.60 0.13 < 0.5 ok 68
DS-A 19 13.60 0.14 < 0.5 ok 68
DS-B 15 13.60 0.11 < 0.5 ok 68
DS-B 10 13.60 0.07 < 0.5 ok 68
DS-D 37 13.60 0.27 < 0.7 ok 95
DS-C 23 9.60 0.24 < 0.5 ok 48
DS-C 7 9.60 0.07 < 0.5 ok 48
DS-E 34 9.60 0.35 < 0.7 ok 67



Submission of QC Completion Report for Geotechnical Work

(Completion of Construction up to Ground Floor Level)



END

END


