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1.0 INTRODUCTION

The proposed Shatin to Central Link (SCL) will provide a new strategic rail corridor from
Shatin to Central, which comprises two sections: (i) Tai Wai to Hung Hom Section which is
an extension of the Ma On Shan Line (MOL) via East Kowloon to connect West Rail Line
(WRL) at Hung Hom; and (ii) Cross Harbour Section which is an extension of the East Ralil
Line (EAL) at Hung Hom across the harbour to Admiralty.

The Tai Wai to Hung Hom Section of the SCL is an approximately 11km extension of the
MOL from the current overrun south of Tai Wai Station through new stations at Hin Keng
(HIK), Diamond Hill (DIH), Kai Tak (KAT), Sung Wong Toi (SUW), To Kwa Wan (TKW), Ho
Man Tin (HOM) and connects the WRL at the stub tunnel south of the proposed Hung Hom
Station (HUH). Except for a short elevated section at Hin Keng, the Tai Wai to Hung Hom
Section will be underground or at-grade.

On completion of the SCL, the above rail lines will be reorganized to two operational lines:
an East West Line (EWL) from Wu Kai Sha to Tuen Mun; and a North South Line (NSL)
from Lo Wu / Lok Ma Chau to Admiralty.

Meinhardt (Hong Kong) Limited was awarded the C1104 Consultancy Agreement in
May 2010 to develop the design of the Kai Tak Station and the associated tunnels to allow
subsequent construction from 2012 onwards.

1.1 Background

Lung Tsun Stone Bridge (LTSB) formerly projected from the original shoreline outside
Kowloon Walled City into Kowloon Bay. The first phase was constructed in about 1875.
Remnants of the Bridge were subsequently buried under reclamations on which former Kai
Tak Airport was built. Parts of the original Bridge and a concrete extension to the Bridge
constructed in the 1930s have recently been exposed in archaeological excavations. The
proposed SCL alignment between KAT and SUW will pass under the underneath the
remains of the 1930s construction, i.e. Former Kowloon City Pier (FKCP).

Pile Integrity Test (PIT) was carried out on 25 August 2009 by Stangers Asia Limited,
initialed by Kowloon Development Office CEDD, to determine the lengths of 5 nos. of the
concrete pillars of the FKCP. It was concluded that the length of the concrete pillars
ranges from 9.0m to 9.5m. Extracts of the test report is enclosed in Appendix A.

To further investigate the pillar length of FKCP within the alignment, and ensure that the
tunnel construction will not adversely affect the remains of the FKCP, the MTR Corporation
Limited appointed Geotechnics & Concrete Engineering (H.K.) Limited to carry out PIT on 4
November 2010 on selected concrete pillars of the FKCP to verify the length of the pillars.
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2.0 THE PILE INTEGRITY TEST
2.1 General

Total 34 nos. of concrete pillar of the FKCP are located within the alignment of the
MTR Corporation tunnel alignment. 10 nos. of the concrete pillars (namely TP4, TP5, TP6,
TP8, TP9, TP11, TP12, TP16, TP26 and TP29) were selected for PIT on 4 November 2010.
The concrete pillars tested were selected based on their existing conditions, including the
quality of concrete, surface roughness, pile alignment and cleanliness of pillar top. The
remaining 24 nos. pillars were found unsuitable for the test. The location of the pillars on
which PIT was carried out is shown in Appendix B.

2.2 Test Result and Its Interpretation

From the test results, a strong reflection of transmitted signal was observed from 1.7m to
2.2m below the pillar top level at 8 of the pillars (i.e., TP4, TP5, TP6, TP9, TP12, TP16,
TP26 and TP29). For TP11, reflected signal was detected at about 2m below pillar top,
similar to the results at the 8 pillars as mentioned above. However, additional signal
reflections were also noted from 8.66m to 10.80m below the pillar top. For TP11, multiple
reflections of transmitted signal were observed. The location at which the transmitted
signal is reflected is related to various parameters, including the variance of pillar's
cross-sectional area, elastic modulus and stress wave propagation speed and change of
soil stratum. The test results are enclosed in Appendix C for reference.

From the interpretation of the test results of PIT carried out by Geotechnics & Concrete
Engineering (H.K.) Limited, except for TP11, the signal reflections observed may be due to
a variance of cross-sectional area of the pillar such as bulging, change of soil strata or
encountering the pillar tip. Nevertheless, it cannot be confirmed that the signal reflections
were due to one single of these parameters. For TP11, the multiple signal reflections
observed were probably due to poor quality of the pillar. To summarize, the length of the
pillars cannot be conclusively determined through the PIT on 4 November 2010.

As mentioned in Section 1.1, the estimated pillar length is between 9.0m to 9.5m according
to the results of PIT in 2009. This concurred with the reflected signals observed at TP8
(from 8.66m to 10.80m), which might be due to encountering the pillar toe.

Based on the limited available technology in the 1930s and the technical knowledge we
have, it was not possible to cast concrete pillars in-situ up to a pile length of 9
meters during 1930s. Moreover, concrete driven pillars or cast in-situ concrete pillars are
rare at that time.

For the FKCP concrete pillars with 9 meters length constructed in the 1930s, the concrete
pillars were very likely to be precast elements either in one or multiple units. It is
anticipated that the precast concrete pillars were driven through the soft marine deposit
stratum via hand driven impact forces. The driving process was expected to be difficult
and we couldn't envisage the concrete piles could be driven beyond the soft marine deposit
stratum. Based on the longitudinal geological profile at the vicinity, we believe that the
possible maximum pillars length of the FKCP is unlikely to exceed 9.5m as estimated.
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3.0 MEASURES TO MINIMIZE THE EFFECT ON THE LTSB AND FKCP

With the estimation that the length of the concrete pillars at the FKCP is about 9.0 to 9.5m
long, various measures are proposed and they are discussed in the paragraphs below to
minimum and control any possible influence to concrete pillars of the FKCP during the
construction of tunnel.

Buffer Zones
It is known that a buffer zone has been set out to the remains of the LTSB and FKCP. No
at-grade construction activity will be proposed within these zones to limit any influence to

the LTSB and FKCP.

Shifting of Tunnels Alignment

With consideration of minimizing the possible influence to the LTSB and FKCP during the
construction as well as the operational issue of railway, the tunnels alignment (both vertical
and horizontal) has been revised during the Scheme Design stage. In the revised
alignment, the tracks have been shifted southward so that the alignment bypasses the
buffer zone of the LTSB which limit any potential influence to it during construction.

In addition, the tunnel profile is lowered with rail track level at around -14.135mPD in the
vicinity of the FKCP (-12.654mPD in preliminary design alignment) so that there will be
around 1.8m to 2.2m clearance between the concrete pillars’ tip at FKCP and the proposed
tunnels. The proposed tunnels are founded on Alluvium, which is a stiffer material than
Marine Sand Deposit. The construction of mined tunnel should post no direct impact to
the FKCP structure.

The tunnel alignment for preliminary design and current proposal are shown in Appendix D
for easy reference. In addition, a tunnel section through the FKCP is attached in

Appendix E for reference.

Compensation Grouting

Compensation grouting is also proposed as a contingency measure to control any influence
to the FKCP and ascertain the FKCP without unacceptable disturbance like settlement due
to proposed tunnels construction.
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Geotechnical / Structural Monitoring

CEDD advice that a public engagement (PE) session for LTSB and FKCP will be conducted.
Ground settlement monitoring on loose backfill material directly above LTSB and FKCP is
considered irrelevant taking into account of consolidation on loosely backfilling material and
thus not recommended. The discovered FKCP remain are considered as split
underground structure sit on pile foundation, the vibration and settlement during the
construction and operation of MTR Corporation tunnels should post no significant effect to
the FKCP remain. However, general ground monitoring instrumentations including ground
settlement markers, inclinometers, standpipe piezometers and vibration monitoring points
are proposed near FKCP site. This is to monitor the responses of the surrounding ground
and confirm that responses are within the Alert, Action and Alarm (AAA) values set out in
the proposed instrumentation. The alert value is set at 25mm. The proposed ground
monitoring points is shown in Appendix F.

Protective Work for LTSB and FKCP

Several protective works have been proposed to protect the LTSB and ground for the
construction of the proposed KAT. These include, but not limited to the follows:

e No Built / Working Zone — A no built / working buffer zone has been defined to
protect the sensitive LTSB / FKCP.

e Sequences of Works and preloading of strut — In order to minimize the ground
movement effects arisen from the movement of the cofferdam wall during
excavation. The shoring system inclusive of the pre-loading force should be
reviewed as required during the course of the works.

e Grouting — Grouting will be carried out along and surrounding the mined tunnel and
surrounding the slope crest of the open cut excavation to minimize the groundwater
drawdown arisen from the dewatering works. It is also a kind of ground
improvement measure to enhance the stability of the sensitive structure.
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Mined Tunnel Section underneath FKCP

In order not to disturb the FKCP, the tunnel face is excavated in stages under cover of
improved ground condition by jack-grouting and horizontal canopy tube. The exposed
ground will supported by steel arches and sprayed concrete. Each excavation stage
(1.5m typically) is coordinated to ensure movements in the tunnel and at surrounding
ground surface are within the limit. This method will be adopted for the critical tunnel
section and length of about 40m.

The advantages of mined tunnel with horizontal canopy tube + grouting method are:

e The working area for tunnelling is minimized and therefore minimizes the possibility
of disturbance to the FKCP.

e The grout curtain for the mined tunnel construction can act as a kind of soil
stabilization and hence enhance the deflection control on FKCP.

e Minimize the risk on excavation sequence. The construction of the mined tunnel
(excluded the temporary ELS works) is approximate 6 to 8 months to ensure the
unsupported excavation length for each cycle is control within 1.5m.

The construction sequence of mined tunnel is attached in Appendix G.

The construction of mined tunnel at both ends is not recommended as the following
consideration:

e Learning period during the initial construction stage is double and is not economic
for short length of tunnelling.

e The excavation length will be shorten (0.75m at both ends) to minimize the risk of
construction. The construction time for the mined tunnel is more or less the same
as if construction from one end.

Reference is made to the pervious submitted working paper from AECOM — Shatin to

Central Link Tai Wai to Hung Hom Section WP CE21 Preservation of Lung Tsun Stone
Bridge dated March 2010.
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4.0 CONCLUSIONS

Based on the results of PIT carried out on 4 November 2010 and the latest proposed
design of the development, several conclusions are made as follow:

e From the results of PIT carried out on 4 November 2010 by Geotechnics &
Concrete Engineering (H.K.) Limited, the length of the concrete pillars at the FKCP
can not be confirmed.

e The test result of TP8 on 4 November 2010 concurred with the results of PIT carried
out on 25 August 2009, which found that the maximum length of the concrete pillars
at the FKCP is about 9.0m to 9.5m. According to the ancient deep foundation
technique at 1930’s and the relatively light weight structure of FKCP, the 9.5m pile
length as tested is sufficient to support the FKCP.

e The tunnel construction methods are fully considered the risk on the existing
underground foundation system of FKCP. The proposed tunnel alignment is a well
balanced option between the rail operational issues as well as minimizing the risk
on FKCP.

e The estimated clear zone range from 1.8m to 2.2m between the tip of existing piles
and top of tunnel box which provide adequate buffer zone for the construction of
mined tunnel.

e Proper measures have been proposed to limit the influence to the FKCP. These
include avoidance of at-grade works within buffer zones, shifting of tunnels
alignments, lowering of tunnel profile, compensation grouting and geotechnical /
structural monitoring system. It is considered that with these measures, all
potential influence to the LTSB and FKCP due to the proposed tunnel construction
will be limited and controlled.
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Appendix A - Extracts of Test Report by Stangers Asia Limited in 2009
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1.0  Introduction
L1 Kin Wing Construction Co., Ltd has instueted Stanger Asia Limited to carry out
Pile Integrity Test on existing bridge and column at old Xai Tak Alrport.
1.2 This report contains pile integrity testing work carried out on 25" August 2009 in
which a total of 5 nos. of columns were tested.
1.3 The speclalist test contractor is Stanger Asia Ltd.
Note: ASTM D35882 = 2000 dogs not detail requirements for data interprataiton,
References:

PIT Meanual, GRL and Assosistes Inc.

Rausche, F., and Seitz, J. "Integrity Testing of Shaits and Caissons,” Presented af the Specialty
Session on Shafts and Caissons, the ASCE Annval Convention, Philadelphia May 1983.

Goble, G. G, Likins, G. E., Rausche, F. "Bearing Capnoity of Piles from Dynamie Measurements,"
Final Report, Department of Civil Engincering, Case Westermn Reserve University, March 1975,

Goble, G. G, Rausche, F., Likins, G. E. “The Analysls of Pile Driving, State of the Art, Progeedings
of the International Seminar on the Application of Stress Wave Theory on Piles, Stockholm, June 4-
5,1980.

Tirnoshenko, 8., and Goodier, ). M., “Theory of Elasticity", MeGraw-Hill, Second Edition,
p.438,1951.

* Rausche, F,, and Goble, G. G. "Determination of Pile Damage by Top Measurements," Behavior of
Deep Foundations ASTM, STP 670, Raymond Lundgren, Editor, American Society for Testing and
Materials, pp.500-506,1979,
»  ASTM D5882 - 2000
PILDRE Issue 2001 No, § 27 Mich 2601 , Pege 3 ofy
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2,0

2.1

22

Test Method (Low Strain Metﬁod)

Pile Integrity Tester (PIT) manufactured by Pile Dynamics Inc. of the USA, is used for
Pile Integrity Test,

The PIT test is carried out in accordance with ASTM DS882 —2000. The test method uses
signals from a hand held hammer impacting the pile top and generating a compressive
stress wave in the pile. The stress wave reflections from non-uniformities or from the
bottora of the pile ar¢ recorded by the pile infegrity tester for future reference and
analysis,

For low strain test the preparation of the pile top Surface is very important. The top
surface of the test area need to be ¢lean and clear of bentonite slurry, soil or other
contaminant accumulated on the pile face during construction. The accelerometer is then
attached to the top surface with a thin layer of soft paste like Vaseline, petrowax ot
beeswax.

Alfter this preparation, an impact with the hand held hammer is applied. Accelerations
produced by several hammer blows are integrated and displayed as velocities on the pile
Integrity Tester LCD screen. Consistent velocity and force records which are selected are
avenged to reduce the random noise effect and stored in the pile integrity tester digital
MEemary processor.

PILOSE [ssue 2001 N} 27 March 200) _ Page 4 ofy
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3.0 Equipment and Apparatus

3.1  PIT Collector
Manufactured by Pile Dynamic Inc., USA, The Pile Integrity Tester is a hand Battery
powered signal data acquisition unit capable of providing signals ¢conditioning, digital
signal processing, digital signal storage and, for output, an LCD screen. The system is
completed with an instroment hand held hammer with an integral plastic tip and an
accelerometer,

3.2 Accclerometers
Manufactured by PDI. AIC accelerarneters, range linear to at least S0g, time constant of
at least 9.5 second, resonant frequency 30 kHz,

3.3  Instrumented Hammniers
Manufactured by PDI, inclusive of accelerometers

3.4  Bonding materials such as petraleum wax or Vaseline
3.5  Site Forms and Stationary

3.6  Copies of Celibration Cettificates and Method Statement PIL0S

PILOSE Tesue 2001 No. ] 27 Winrely 2001 Page 5ofy
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4.0 Column Information (Given by the Client)
The colurn information given by the client is listed as follow:
Column No. Cl C5 Cc2
Cross Section Dimension 0.35m x 0.35m 0.35mx 0.35m 0.35m x 0.35m
Arca
Given Pile Length (m) 10 10 10
Wave Speed (m/s) 3500 3500 3500
Cast / Installation Date N/A N/A N/A
Column No. C3 Cd
Cross Section Dimension 0.35m x 0.35m 0.35m x 0.35m
Area '
Given Pile Length (m) 10 10
Wave Speed (m/s) 3500 3500 " |
Cast / Installation Date N/A N/A
27 March 200} Page 6 of y
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5.0 Test Results

The summaries of the test results are as follows:

Column No. | Computed Pile Length (m) *
Cl 9.0
C5 9.5
C2 9.0
C3 9.5
C4 9.0
Remark: )
1. The computed pile length was taken fram Pile Integrity Tester only.

2. Wave speed wag given by the Client, and will have directly impact of the result. The
wave speed for concrete can range between 2,900 m/s to 4,500 m/s and shall depend
on the strength of the tested concrete oolumn. Client hes selected 3,500 m/s as the
tested concrete wave speed for this test.

3, The tie beam' associated with the tested column has directly impact of the result,

4. The preparation of the column top surface ie very important and wil] have directly
impact of the result.

Remark: Precision and Bias : The precision of this {est method for direct measurement of strain and accelerstion in
a pile by means of Jow-strein dynamic testing has not been determined. The precision cannot be derermined due to
the variability of the pile, and the solt surrounding the pile. There is no aceepted reference value for this test method,
therefore blas cannot be determined _
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Part A

(This part is under HOKLAS accreditation)

1.0 Introduction

Geofechnics & Concrete Engineering (H.K.) Ltd. was appointed by MTR Corporation
Limited to carry out Pile Integrity Test by pulse echo method on total 10 nos. of concrete
pillar under Ground Investigation Works MTRC Contract 11202. Pile Integrity Test at
Remnants of Former Kowloon City Pier was conducted on 4 November 2010 and in
accordance with ASTM-D5882-00.

2.0 Test Method

The main purpose of Pile Integrity Test (PIT), alternatively called low strain integrity test, is
to locate pile with major or serious defects or alternately to verify the pile length by
measuring and analyzing the velocity response of the pile. With this method, a pile top is
impacted with a small hand-held hammer and the resulting pile top motion is measured via
an accelerometer attached to the pile top. The hammer impact generating a compressive
wave that propagates down the pile. The wave is reflected when a change in “impedance”,
the pile toe, or soil resistance effects are encountered. Impedance is related to a pile’s cross

sectional area, elastic modulus, and stress wave propagation speed.

The first and sometimes most important step for PIT is the preparation of the pile top surface.
A smooth, clean, healthy and hard concrete top surface should be exposed from water, then
the accelerometer was attached to the pile top surface with a soft paste like Vaseline, petro
wax, etc. An impact was then applied with the hand held hammer and consistent records
were selected.
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Limitation of Test

Integrity evaluation of a pile section below a crack that crosses the entire pile cross-sectional
area or a manufactured mechanical joint is not normally possible since the impact wave
likely will reflect completely at the discontinuity.

Soil resistance and pile material damping effects reduce the intensity of the incident and
reflected wave. For that reason, a rule of thumb suggests that the test pile length should be
limited to 30 diameters (i.e. L/D should not larger than 30). But for piles through water or
soft soils, the pile length may be greater than 30 diameters.

Certain reflections produce secondary and even tertiary wave reflections. This let the signal

response become increasingly complex and difficult to interpret.

Shafts with multiple or highly variable impedance changes produce complex records, which
are difficult or impossible to analyze after the first or second major reflection.

The accuracy of the length determination depends on the assumed wave velocity. This

factor, which depends on the grade and age of the concrete, varies from pile to pile and may
cause an error of the order of 5 percent.

Test Equipment

Type of Equipment Serial No. Equipment Ref. No. | Calibration Factor'

PIT Collector 2546C T004/01/01 --

Accelerometer (A1) 17825 T004/02/01 18.4 g/V

' Calibration certificate no. SSD20093876 as attached in Appendix D
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5.0 Pile Test Information
Pile Ref. No. TP4 | TPS | TP6 | TP8 | TP9 | TP11 | TP12 [ TP16 | TP26 | TP29
Pile Type Concrete Pillar
Given Pile Length (m) Not Provided by Client
Pile Dimension Not Provided by Client
Casing Top Level (mPD) N/A
E:;D) Foudding  Level Not Provided by Client
Rock Head Level (mPD) N/A

* Photos of tested piles are shown in Appendix C

6.0 Test Results

The printouts of representative blow for pile no. TP4, TPS, TP6, TP8, TP9, TP11, TP12,
TP16, TP26 and TP29 are presented below; the interpretation on these piles refer to Part B

Section 9.0.
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Part B

(This part is not under HOKIAS accreditation)

7.0

8.0

Site Condition Background

The remnants of Former Kowloon City Pier (FKCP) were identified in an archaeological
investigation conducted under the Environmental Impact Assessment (EIA) Study of Kai Tak
Development (KTD). It is about 60m long and projected obliquely from the reclamation
constructed before 1924. This pile integrity test was carried out on the remnants of the FKCP.
To avoid destruction and minimize impact to the remnants, no drilling or destructive activity to

be carried out within 3m of the area.

Site Preparation

Total thirty-four (34) nos. of pillar were sat in the bay within Shatin to Central Link (SCL)
tunnel alignment. Since ground to provide a smooth top surface or trimmed out the unsound
concrete top was prohibited, visual inspection and general hammer tapping were first carried
out to select the proper test piles. Factors that influenced in selection were summarized as
follows:

e Concrete Quality — Poor pile head quality such as laitance on top should not be selected.

e Surface Roughness — Minor surface roughness could be overcome by smearing a thicker
layer of bonding material between the pile top and accelerometer.

e Pile Alignment — Only vertical pile was suitable to test as the hammer impact had to be
axial to pile alignment, in other words, pile head surface should be perpendicular to the test

pile’s longitudinal axis.

e Clean Pile Top — Pile head with protrude reinforcement bar or non-removable debris should
not be selected.

Having inspected all the exposed piles, 9 out of 34 piles were found suitable to be tested. An
addition pile, TP11, was also tested as the reference for the case of unstable test pile.
Photographic records with description of the pillar condition are shown in Appendix C.
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9.0 Interpretation
File No. | Pile No. Reflectogram Remarks'
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9.0  Interpretation (Cont’d)
File No. | Pile No. Reflectogram Remarks'
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9.0 Interpretation (Cont’d)

File No. | Pile No. Reflectogram Remarks'
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9.0 Interpretation (Cont’d)

€216 G9€2-258 - 1AL

File No. | Pile No. Reflectogram Remarks'
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1 Generally, local change of impedance is due to localize change in either the cross sectional area or materials. ~ An increase (decrease) of impedance is probably due to

increase (decrease) of cross sectional area or drastically change of soil property, from soft to stiff (stiff to soft).
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10.0 Conclusions

Similar pattern is noted from the pile integrity results of pile nos. TP4, TP5, TP6, TP9,
TP12, TP16, TP26, TP29. A strong reflection of an impedance increases from range
between 1.7m to 2.2 below pile top level, this may due to an increase of cross sectional
area such as bulging, change in structural forms or soil strata change. This major

reflection causes the following multiple reflections and toe reflection is not apparent.

Alike other piles, TP8 has reflection at approx. 2.12m. Moreover, an additional reflection
is noted between 8.66m and 10.80m, which may be due to a local increase of cross
sectional area such as bulging, soil strata change or pile toe reflection.

The data is inconclusive for TP11. Multiple reflections are noted probably because of
poor pile top quality, low concrete strength or major impedance changes near pile top
which block signals to travel through the shaft.

To conclude the results from all the tested piles, no definite pile length can be determined
by this pile integrity test method due to its inherent limitation.
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FORMER KOWLOON CITY PIER

Lung Tsun Stone Bridge
Pile Integrity Test Location Plan

DOWNTRACK

B successfully Tested Pile
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Test Equipment & Field Test Photo

Hand-held Hammer




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Appendix C

Photographic Record

(12 pages)
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GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project : MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP1
Description:

Not suitable for test - buried pile

Pile No.:

TP2

Description:

Not suitable for test - buried pile

Pile No.:

TE3

Description:

Not suitable for test - exposed steel bar




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project :  MTR Contract 11202 - Remnant of Former Kowloon City Pier

Pile No.:

TP4

Description:

Tested (also known as P10)

Pile No.:

TP5

Description:

Tested (also known as P9)

Pile No.:

TP6

Description:

Tested (also known as P13)




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client : MTR Corporation Ltd.
Project ¢ MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP7
Description:

Not suitable for test - exposed steel bar
& surface roughness

Pile No.:

TP8

Description:

Tested (also known as P8)

Pile No.:

TP9

Description:

Tested (also known as P7)




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project :  MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP10
Description:

Not suitable for test - surface
roughness

Pile No.:

TP11

Description:

Tested (also known as P6) but poor
conceret quality of pile head

Pile No.:

TP12

Description:

Tested (also known as P5)




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client ¢ MTR Corporation Ltd.
Project ¢ MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP13
Description:

Not suitable for test - exposed steel bar

Pile No.:

TP14

Description:

Not suitable for test - surface
roughness

Pile No.:
TP15

Description:

Not suitable for test - surface
roughness




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project :  MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP16
Description:

Tested (also known as P11)

Pile No.:

TP17

Description:

Not suitable for test - surface

roughness

Pile No.:

TP18

Description:

Not suitable for test - surface
roughness




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client : MTR Corporation Ltd.
Project :  MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP19
Description:

Not suitable for test - exposed steel bar
& debris on top

Pile No.:

TP20

Description:

Not suitable for test - buried pile

Pile No.:

TP21

Description:

Not suitable for test - poor concrete
quality of pile head




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project :  MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP22
Description:

Not suitable for test - surface
roughness

Pile No.:

TP23

Description:

Not suitable for test - poor concrete
quality of pile head

Pile No.:

TP24

Description:

Not suitable for test - surface
roughness




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project :  MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP25
Description:

Not suitable for test - surface
roughness

Pile No.:

TP26

Description:

Tested (also known as P4)

Pile No.:

TP27

Description:

Not suitable for test - exposed steel bar




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client : MTR Corporation Ltd.
Project ¢ MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP28
Description:

Not suitable for test - surface
roughness

Pile No.:
TP29

Description:

Tested (also known as P2)

Pile No.:
TP30

Description:

Not suitable for test - surface
roughness




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project :  MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP31
Description:

Not suitable for test - surface
roughness

Pile No.:
TP32

Description:

Not suitable for test - surface
roughness

Pile No.:
TP33

Description:

Not suitable for test - surface
roughness




GEOTECHNICS & CONCRETE ENGINEERING (H.K.) LTD.
6 KO SHAN RD., GROUND FL., HUNG HOM, KOWLOON, HONG KONG.
TEL.: 852-2365 9123 FAX NO.: 852-2765 8034

Photographic Records of Pillar Condition

Client :  MTR Corporation Ltd.
Project ¢ MTR Contract 11202 - Remnant of Former Kowloon City Pier
Pile No.:
TP34
Description:

Not suitable for test - surface

roughness
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Appendix D

Calibration Certificate

(7 pages)
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CALIBRATION CERTIFICATE
EBHS SSD20093876 17 H* TR
Certificate No. Page of

EEF Geotechnics & Concrete Engineering (H.K.) Ltd.

Client
FRF ML 6 Ko Shan Road, G/F., Hung Hom, Kowloon, Hong Kong.
Add. of Client

HERAAR PILE INTEGRITY TESTER '

Description
TSI PIT
Model/Type
sIsE PILE DYNAMICS INC.
Manufacturer
HI RS 2546C (T004/01/01)
Serial No.
EIWEBR 20094 118 23H
Date of Receipt Y M D
BEBMH 2000 11 B 27H
Date of Calibration ¥ M D

g A

Approved Slgnatory

Inspected by ’ﬁa@%& o - EBERE
®
Cal:brated by

A rp otk RN E PR AR BI0 g B . 510405
Lif%: (8620)86594172 453 (8620)86590743 E-mail: scm@sem. com. en
Add: No.30, Songbaidong Street, Guangyuanzhong Road, Guangzhou, P, R, China

Post Code: 510405 Tel: (8620)86594172 Fax: (8620)86590743
H12936 2
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1. APLRERRBLNERRREASELENREINEREEITERENG, HREUELESR.
(E) it (2007) 010435, (E) it (2007) 010325
This laboratory is the National Legal Metrological Verification Institution in southern China set up by the General

Administration of Quality Supervision, Inspection and Quarantine of the People's Republic of China (AQSIQ) under
authorization certificates No.(2007)01043 & (2007)01032.

2. KL HANBRNTHEZREFEPRHENEHRRHERITEEENEFRAMF] (S) . RETERSE
MRETF1FERRTEAFRT “BRITEERERER T EFRR R HROEETMNSEEBBERAML” .
All data issued by this laboratory are traceable to national primary standards maintained in National Institute of Metrology
(NIM) and International System of Units (SI). NIM is the signatory to the Mutual Recognition Arrangement (MRA) for
national measurement standards and for calibration and measurement certificates issued by national metrology institutes.
3. BRBERFEARIKREE:

Reference documents for the calibration:

JJG 930-1998 EEZ) MBI MM V.R of Pile Dynamic Measuring Instrument

¥

4. FREAEFRERNERITRRERA.

Major standards of measurement used in the calibration:

WERR/ RS WS RS/ T EEE

Name of Equipment Serial No. Certificate No. Metrological

/Model /Due Date Characteristic

LbEEEh SRR HER T #RO1 [2004) 3t Rf5tem SF 5. U=1. 0% k=2) ;i3
Standard Vibrator in HES 0975 . U=2. 0% (k=2)
‘Middle Frequency Band /2010-03-31

(Comparison Method)

5. BORth A, TRBEAE:
Place and environmental conditions of the calibration:
Mm AE/ARBTRE mE (20+5) C HARE
Place Acoustics/Vibration Lab. Temperature RH

6. FHOELEE PR B A 1

Limiting condition of the instrument calibrated:

<80 %

e L FEPRHEL R R S RARAENRA X,
2. RGAEPOLATAE, TR EENLIES.
Note:1. The results relate only to the items calibrated.
2. This certificate shall not be reproduced except in full, without the written approval of our laboratory.
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1 BB R TR
PNRFHPNSERE. NRIFESHMER. RE. BRREERRTEAES VTR RIRIERT

. s

The appearance and working statue of the PIT:

The setting of the parameter, the function of vibration signal trigger, collection, register and the wave resume
of the PIT are Pass. 0

2 NSRRGSR ;
The system’s reference sensitivity of the PIT:

et
2035 % uax\*""\@
HI#MEEF R RENEES S RYE (&EH, SEHEI60HZ) -

The acceleration’s reference sensitivity of the system with the No.1 accelerometer (peak value, =160 Hz)

KBRS (m/s) RYGRME (m/s?)
Acceleration Reference Value System Indication Value
14.14 14.1

3 NEREE TSR ARERY: 14 184X98(m sV 2#: 18.8X9.8(m * sV
The calibrated accelerometer modulus
4 /NP RGR RAT AT E AR R

The measure of the PIT time to the emanate wave: The value showed in table 1

31 Table |
WYEES A (ms) IE (Hz) FAMERME (msd)  MZE (Hz) ik
The standard signal period  Frequency Measured Value of the period Frequency Conclusion
0.500 " 2000.0 0.500 2000.0 1% (Pass)
0.800 1250.0 0.800 1250.0 A& (Pass)
1.587 630.0 1.588 629.4 £ 1&(Pass)
3.175 315.0 3.180 314.5 B+ (Pass)
6.250 160.0 6.250 160.0 &% (Pass)
12.50 80.00 12.50 80.00 A& (Pass)
25.00 40.00 24.98 40.03 & (Pass)
50.00 - 20.00 49.96 20.02 B 1% (Pass)

15 5B ARG S BB (R B IR Z H7E + 1.0% AP

The errors of the measured signal time are within 1.0%.
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5 INREAEENII RGN R M ERRARAEE (SR 160 Hz)
The frequency response of the PIT (Reference frequency: 160 Hz):
5.1 FEHMEE: WE2, ®3

With No.1# acceleration: The value showed in table 2, table 3 s

32 Table 2
REFE (Hz) MEEFEEE (s SEETRE (m/sD AZE (%) &
Frequency Acceleration Peak Value Indication Peak Value MPE Conclusion
20 1414 14.20 10 AH(Pass)
40 14.14 14.05 +10 &% (Pass)
80 14.14 14.09 +10 £ #&(Pass)
160  (ref) 14.14 14.14 +10 A #&(Pass)
315 14.14 14.14 +10 € ¥ (Pass)
630 14,14 14.19 +10 £ #(Pass)
1250 14.14 14.32 +10 ri&(Pass)
2000 14.14 14.69 +10 A& (Pass)
23 Table 3
WENAE (Hz) PRE (%) nE (%) &g

Frequency Frequency response MPE Conclusion

20 0.4 +10 & & (Pass)

40 -0.6 +10 & ¥ (Pass)

80 ~-04 +10 & (Pass):

160 (ref.) 0.0 +10 B (Pass)

315 0.0 | +10 &4 (Pass)

630 0.4 +10 A& (Pass)

1250 1.3 +10 A% (Pass)

2000 ; 3.9 +10 A (Pass)
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5.2 Bo2#PnEZvh: WR4, RS
With No.2# acceleration: The value showed in table 4, table 5

4 Table 4
WREBE (Hz) NEAEIRHEE (mis>) SHURERME (mis®) R (%) i
Frequency Acceleration Peak Value Indication Peak Value MPE Conclusion
20 14.14 14.27 +10 & & (Pass)
40 14.14 1434 +10 A& (Pass)
80 14.14 14.05 +10 41 (Pass)
160  (ref) 14.14 14.26 10 £r#&(Pass)
315 14.14 | 14.38 +10 £ (Pass)
630 14.14 14.15 +10 B (Pass)
1250 14.14 14.88 +10 ¥ (Pass)
2000 14.14 15.13 £10 B (Pass)
35 Table 5
WENHIE (Hz) HimrstE (%) RE (%) %t

Frequency Frequency response MPE Conclusion

20 0.1 +10 A (Pass)

40 0.6 +10 £ (Pass)

80 -1.5 +10 £} (Pass)

160 (ref) 0.0 +10 £r#%(Pass)

315 0.8 +10 & (Pass)

630 0.8 +10 4% (Pass)

1250 4.3 +10 £ %% (Pass)

2000 6.1 +10 A% (Pass)
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6 MNENBESTRERERESL:

BARAD T 1024

The sampling precisions of PIT system are more than 1024. N
7 X/NNREPERFS R A

WMAMRSTHBEIER, BERRILEN, ERKIGELEF.
The differential coefficient/integral function, phase relation and so on are OK, after the PIT deals with the
measured signal. '

8 WHESELMLE (BIRBZEN212gV) - IR

Calibration of shocker linear indication value (sensitivity : 212 g/V): The value showed in table 6

%6 Table 6 '

F%  FRMEE (ms®) ERME (ms®)  ASHRE (%) AE (%) &

No. Reference Value  Indication Value  Relative Error MPE Conclusion
1 510.4 485 -5.0 +10 & (Pass)
2 644.8 611 5.2 +10 A& (Pass)
3 918.9 918 -0.1 +10 & (Pass)
4 1099 1100 0.1 +10 &% (Pass)
5 1220 1190 0.5 +10 & 1% (Pass)
6 1323 1400 5.8 +10 B (Pass)
7 1405 1410 0.4 +10 Erig(Pass)
8 1692 1720 1.7 +10 £ ¥ (Pass)
9 2169 2310 6.5 +10 E#&(Pass)
10 2495 2670 7.0 +10 & (Pass)
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i HA(Note):

1 D LR 4 AR R E K -
Acceleration expanded uncertainty of measurement:

BEE: U=12%

Reference

WA U=2.4%

Transmission

BEET: =2

Coverage factor

(4&#R) JF1059-199

O LA B LW E 5 38R)

(According to JJF1059-1999 Evaluation and Expression of Uncértainty in Measurement)

2 ghEHEE: 1

g = 9.80665 m/s’

g is acceleration of gravity

3 VIIERE VT

17825

Accelerometer sensor (No. 1#) serial number

NS

Accelerometer sens

17880

or (No.2#) serial number

PPITHELR T 23087
Shocker serial number

4 RERBULREME: 14 184gV 24 188g/V
System sensitivity setting value

5 ENRERMAETIE.

The period of calibration advised within one year.
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Detailed Design for Kai Tak Station and Associated Tunnels

Appendix D - Tunnel Alignment (Preliminary Design and Current Proposal)

AVIEINURDT
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5289.
8. ALL IMPROPER MATERIALS (SLAG. DIRT, OIL [RREGULARITIES, ETC)
SHALL BE REMOVED FROM JOINTS PRIDRTO WELDING.
9. 10% BUTT WELD SHALL BE SUBJECT TO NON-DESTRUCTIVE TESTING

BY EITHER RAD GRAPHY OR ULTRASONIC EXAMINATION UNLESS FOR INFORMATION
SPECIFIED OTHERWISE TESTING SHALL BE CARRIED OUT [N ACCORDANCE
WITH BS 2600:PART 1 & 2 AND BS 3923:PART 2 RESPECTIVELY.

0. 10% FILLET WELD SHALL BE SUBJECT TO MAGNETIC PARTICLE TEST.
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