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1.

1.1

BACKGROUND INFORMATION

Introduction

The Environmental impact Assessment (EIA) Report (Register No.: AEIAR-175/2013) (approved
EIA Report) for the North East New Territories New Development Areas (the Project) was
approved on 18 October 2013 and an Environmental Permit (EP) EP No: EP-466/2013/A and
EP-468/2013/A for the construction and operation of the Project.

The construction of the Project has been divided into a series of Works Contracts and Contract
No. ND/2019/02 mainly comprises road and drainage works between Kwu Tung North New
Development Area and Shek Wu Hui; construction of a sewage pumping station, a visitor centre
for Long Valley Nature Park and a footbridge spanning across Sheung Yue River; and site
formation of land and the associated engineering infrastructure works for a village resite area in
Kwu Tung North New Development Area. (hereinafter referred to as “the Contract”).

Chun Wo - Kwan Lee Joint Venture (the Contractor) has been commissioned by the Civil
Engineering and Development Department (CEDD) to carry out the construction works under this
Contract. The Contract works commenced in Feb 2020 and are tentative completion at the end
of 2024,

This Baseline Condition Survey and Baseline Vibration Impact Assessment to define the vibration
limit of identified built heritage features, determine construction vibration monitoring and
structural strengthening measures are required during construction phase; and maintain a
record of the condition survey of graded historic buildings that may be affected by the Project.
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1.2 Scope of Work

1.2.1  Referring to the Environmental Permit (EP) EP No: EP-466/2013/A and EP-468/2013/A condition
2.6 stated a baseline condition survey and baseline vibration impact assessment for the G202,
G308 & HKTO3.

The Environmental Monitoring and Audit Manual stated a baseline condition survey and vibration
impact assessment should be conducted for sites G202, G203, G303, G308, HKT03 & KT57.
Their corresponding location is shown in Appendix A.

1.2.2 This report aims to provide a baseline condition survey and baseline vibration impact
assessment of the above mentioned cultural heritage. Other than that, the following information

should be included:

a) Determine a vibration limit;

b) Determine tilting limits;

¢) Determine settlement limits; and

d) Determine if any construction vibration, tilting, settlement monitoring and structural
strengthening measures are required during the construction phase.
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2.1

2,11

2.1.2

213

CONDITION SURVEY METHODOLOGY

General Approach

The visual inspection would be conducted for condition survey and vibration impact assessment.
It shall be carried out to present a true and accurate record of the state of cultural heritages at
the time of the inspection. This comprises a comprehensive inspection of the cultural heritages
to establish their general condition. Particular emphasis was given to the presence of existing
defects such as cracks, water leakage, corrosion, spalled concrete, surface spalling, signs of
settlement and defective finishes.

The location and details of these defects were recorded on sketches and a schedule of defects
accompanied by a comprehensive set of record photographs is presented in this report. The
visual inspection also comprised a detailed crack mapping; with crack widths measured utilising
a crack visual gauge.

The terminology used in the description of general structural element defects, excluding road
pavement surfaces shall be interpreted as follows:

Table 2.1: General Defect Terms and Corresponding Descriptions

Defect Terminology Descriptions

Crack below 1mm wide, and not being structural unless

Fine crack otherwise stated.

Crack not wider than 2mm, and not being structural

Megerate craci unless otherwise stated.

Crack wider than 2mm, and not being structural unless
otherwise stated.

Spalling up to 0.1m? and sporadic.

Wide crack

Minor spalled concrete No reinforcement bar exposed unless otherwise stated.

Spalling greater than 0.1m? and extensive.

Major spalled concrete No reinforcement bar exposed unless otherwise stated.

Crazing A network of fine cracks on the surface of a material.

Stain on the surface caused by past water penetration
Water stain

The surface is dry.
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Moisture saturated surface with no significant trace of
Damp patch
water.
Water seepage Water oozing out from the surface. The surface is wet.
Water leakage Water oozing out from the surface. The surface is wet
and/or with running water.
Verticality A visual assessment of the verticality of the building.
Rust and pits Discolouration and uneven steel surfaces caused by
corrosion, and not being structural unless otherwise
stated.
Serious corrosion Corrosion of structural steel member that has resulted in a
loss of section.
2.2 Condition Grading of Cultural Heritages
2.2.1 The condition grading of the cultural heritages shall be defined as
follow: Table 2.2: Condition Grading of the Cultural Heritages
General .
Grade Condition Descriptions
No significant visible deterioration, new or evidence of
1 Good . . . )
recent maintenance and / or repair / modification.
2 Fair Dilapidated with significant visible deterioration.
Seriously dilapidated, significant visible deterioration,
3 Poor .
damage to major component
Spalling up to 0.1m? and sporadic. No reinforcement bar
4 Very Poor | oyhosed uniess otherwise stated.
2.3 Impact Assessment of Cultural Heritages
231 To assess the impact of the vibration from future construction works to the existing heritage,

multiple factors should be taken into concern:

a) Distance to the future construction site
b) Surrounding environment of the heritage
¢) Current condition of the heritage
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3 RECORD OF INSPECTION

3.1 Basic Information to Cultural Heritages

The cultural heritages are located inside the future Kwu Tung North New Development Area,
those heritages are in different nature. Table 3.1 below summarizes the nature of those cultural
heritages to the future Kwu Tung North New Development Area. Referring to the approved EIA
Report (Register No.: AEIAR-175/2013) for the North East New Territories New Development
Areas. The EIA report abstract in Appendix A would provide details of the cultural heritage.

Table 3.1: Basic Information of the Cultural Heritages

Site Code | Site Name Nature of Cultural Heritage
G202 Earth God Shrine of Kam Tsin Shrines (Grade 2)
G203 Enchi Lodge Heritage Building (Grade 2)
(Main Building & Ancillary Block)
G303 Yeung Yuen Heritage Building (Grade 3)
(also known as Yeung Garden)
G308 Yan Wah Lo Heritage Building (Grade 3)
HKTO03 Home of Loving Faithfulness Building
KT57 Law grave Grave
3.2 Inspection Record
3.21 The available cultural heritages were inspected. Table 3.2 below summarizes the location, date

of inspection and the causes of unavailable in the remarks.
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Table 3.2: Table of Inspected ltems

Site Code Date of Inspection Remarks

G202 8 Apr 2022 Completed
The main contractor called and sent a
request to the occupier for the baseline
condition survey by registered post.

G203 Not available The occupler. .stated they are not
allowed for a visit.
The main contractor will conduct a
follow-up call to seeking of approval on
monthly basis.

(303 12 Apr 2022 Completed
Part of the building was locked and the
neighbourhood said the owners moved
out from Hong Kong.

G308 8 Apr 2022 & 13 Apr 2022
The main contractor will conduct a
follow-up call and visit to seeking of
approval on monthly basis.

HKTO3 12 Jun 2021, 7-13 Jun 2022 | Completed

KTS57 7 Apr 2022 Completed

10
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3.3

331

Summary of Defects

The defects identified during the visual inspection and their corresponding photo ID are

summarised in the table below. The plans in Appendix B showing the location of the defects and

their corresponding Photo No. can be referred in Appendix C.

Table 3.3: Summary of Defects

Site Code Description of Defects L(‘:'mt)h Width (mm)| Photo No.
G202 Wide Crack on Surface 45 10 G202-11
G202 Wide Crack on Surface 50 5 G202-12
G202 Wide Crack on Surface 109 5 G202-13
G202 Wide Crack on Surface 126 10 G202-14
G202 Wide Crack on Surface 150 5 G202-15
G202 Fine Crack on Surface 100 2 G202-16
G202 Wide Crack on Surface 440 30 G202-17
G202 Wide Crack on Surface 135 50 G202-18
G202 Moderate Crack on Surface 200 3 G202-19
G303 Fine Crack on Surface 350 1 G303-33
G303 Fine Crack on Surface 640 1 G303-34
G303 Fine Crack on Surface 200 1 G303-35
G303 Fine Crack on Surface 40 1 G303-36
G303 Fine Crack on Surface 250 1 G303-37
G303 Fine Crack on Surface 420 1 G303-38
G303 Moderate Crack on Surface 500 2 G303-39
G303 Moderate Crack on Surface 1138 2 G303-40
G303 Fine Crack on Surface 1520 1 G303-41
G303 Moderate Crack on Surface 2000 2 G30342
G308 Moderate Crack on Surface 50 2 G308-28
G308 Moderate Crack on Surface 50 2 G308-29
G308 Wide Crack on Surface 70 20 G308-30
G308 Wide Crack on Surface 60 10 G308-31
G308 Wide Crack on Surface 70 5 G308-32
G308 Wide Crack on Surface 100 20 G308-33
G308 Wide Crack on Floor Surface 270 30 G308-34
G308 Moderate Crack on Surface 70 1 G308-35

11
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Site Code Description of Defects Length Width | Photo No.
G308 Moderate Crack on Surface 900 1 G308-36
G308 Moderate Crack on Surface 250 2 G308-37
G308 Wide Crack on Surface 250 3 G308-38
G308 Fine Crack on Surface 160 1 G308-39
G308 Wide Crack on Surface 100 5 G308-40
G308 Fine Crack 120 1 G308-41
G308 Moderate Crack on Surface 250 2 G308-42
G308 Moderate Crack on Surface 350 2 G308-43

HKTO3 Missing bricks on the structure 200 300 HKT03-EG-9
HKTO03 Missing bricks on the structure 200 300 HKT03-EG-10
HKT03 Peel off paint with moisture 900 200 HKT03-23
HKTO3 Fine Crack on floor tiles 1000 1 HKT03-33
HKTO03 Moderate Crack on Surface 800 2 HKT03-51
HKTO03 Fine Crack on Surface 400 1 HKTO03-52
HKT03 Fine Crack on Surface 400 1 HKTO03-53
KT57 Moderate Crack on Surface 120 2 KT57-2
KT57 Moderate Crack on Surface 120 2 KT57-3

12
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4

4.1

41.1

4.1.2

413

4.1.4

4.2

421

MONITORING

Monitoring Locations

The determination of vibration limit should be based on the above mentioned factors. If the
cultural heritage is expected to suffer from potential hazards (e.g. collapse) due to future
construction works, this report would propose a vibration, tilting and settlement monitoring

scheme and structural strengthening measures for that particular heritage as required.

The monitoring points are proposed at the 4 sides of each cultural heritage buildings or in front of
each shrines and graves. The location of the monitoring points should submit to RSS for
approval prior to the commencement of construction works. Their corresponding monitoring
location is

shown in Appendix E.

The monitoring checkpoints shall be install with great care and adequate protection to avoid
unnecessary disturbance or damage to nearby historic fabrics. No drilling or nails is
recommended on the survey. The photo record should be submit to AMO upon installation for
record.

The contractor explained G202, G203, G308 and KT57 were outside 100m distance to C2 site

boundary, no regular monitoring are required for this built heritages, please refer to the Appendix
D for the proposed road and drainage works location and distance to the built heritages.

Monitoring Levels

The vibration and building movement induced from the proposed works should be strictly
monitored to ensure no disturbance and physical damage made to the heritage during the course
of works. The vibration would be monitored based on the AMO’s recommended Alert, Alarm and
Action (3As) levels for Grade 2/3 Historical Structures. The Table 4.1 are the provisional 3As
trigger values which summarise the tilting, settlement and vibration limit are recommended.

13
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Table 4.1: Alert, Alamm and Action Levels of Tilting, Vibration and Settlement

Type of Monitoring Alert Alarm Action
Tilting 1:2000 1:1500 1:1000
Ground Settlement 15mm 20mm 25mm
Settlement 6mm 8mm 10mm
Vibration (PPV) 5mm/s 6mm/s 7.5mm/s
4.3 Monitoring Frequency

Table 4.2: Monitoring Frequency

Distance with Construction Works Monitoring Plan
Within 50m Daily assessment is required
Within 75m Bi-daily assessment is required
Within 100m Weekly assessment is required
4.4 Monitoring Action

The contractor shall act in accordance with the following in the case of trigger levels being

reached. Also, the monitoring record should be submit to AMO on regular basis and alert AMO

when monitoring reach Alert, Alarm and Action levels.

14
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4.4.1 If an Alert level is reached, the contractor shall:

Notify the project manager immediately.

Propose a suitable plan of action which may include the installation of addition instruments
and/or increasing the monitoring frequency.

Within 7 days, submit a report to review the instrument responses, including differential
deformations. Assess the effects on the monitored elements in the light of the relevant
construction activities and predict further responses and their effect, based on the data trend to
date.

Within 7 days, submit a detailed plan of action to the project manager describing the measures to
be taken in the event of an alarm trigger level being attained. The plan of action will be subject to
the acceptance of the project manager.

4.4.2 If an Alarm level is reached, the contractor shall:

Notify the project manager immediately.

Undertake a joint inspection of the works with the project manager.

Implement the alarm level trigger actions, phased as appropriate. So that the action level is not
reached, in accordance with the detailed plan of action.

Within 48 hours of exceeding an alarm trigger level, devise and submit an emergency plan
describing the measures to be taken in the event of an action trigger level being attained.

Meet the project manager to discuss the instrument response and review the effectiveness of the
trigger level actions.

As Discussed and agreed with the project manager, undertake additional measures in the
affected area to avoid reaching the action level.

Within 7 days, submit an updated report to review the instrument responses, including
differential deformations. Assess the effects on the monitored elements in the light of relevant
construction activities and predict further responses and their effect, based on the data trend to
date.

4.4.3 If an Action level is reached, the contractor shall:

o p oW

Suspend all works within 50m of the instrument.

Notify the project manager immediately.

Undertake a joint inspection of the works with the project manager.

Implement emergency trigger action(s) based on the emergency plan of trigger actions reviewed
without objection by the project manager. These emergency trigger actions will include
measures to diminish the the deformations and ground responses.

Within 3 days, provide a complete report to examine the construction method and a detailed
report to review the deformation and ground response history and the trigger actions adopted
related to the construction activities.

15
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5 CONCLUSION AND RECOMMENDATION
5.1 Condition Grading
5.1.1 From the results of the Condition Survey, the summary of the conclusions and condition grading

for the following items are presented in the table below:

Table 5.1: Summary of Condition Grading

. : Condition
Site Code Photo No. Conclusion Grading

The shrine is in fair condition, with a

G202 G202-1 - G202-19 majority of defects are surface cracks. 2 - Fair

G203 Not available Not available Not available
The building is in good condition, with a

G303 G303-1-G303-42 |1 aiority of defects are surface cracks. 1-Good

The building is in fair condition, with &
G308 G308-1 — G308-44 |majority of defects are surface crack 2 - Fair
land missing roof tiles near trees.

HKTO3 HKTO03-EG-1— [The entry gate is in fair condition, with a .
Ergratnce HKTO3-EG-10  Imajority of defects are missing bricks. 2 - Fair
ate

The building is in good condition, with a

HKT03 HKT03-1 — HKT03-53 | 5i0rity of defects are surface cracks. 1-Good

The grave is in fair condition, with a .
iIST KIST IS0 majority of defects are surface cracks. 2 - Fair

16
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5.2

5.2.1

5.2.2

523

53

5.3.1

533

534

Conclusion

Though defects were observed in some of the cultural heritages, they are assessed to be
structurally feasible, with no immediate hazards to their structural performance from the future
construction works.

Immediate action for structural strengthening of the cultural heritages is not required. However,
visual assessment should be carried out concurrently with the vibration monitoring assessment,
once significant deficiencies (e.g. tilting, differential settlement) were observed, the construction
works should stop immediately and seek the structural engineer’s advice for any remedial works.

Pre-condition survey and post-condition survey should be carried out to record condition of the
heritage sites and survey report and submit to AMO for record.

Recommendation

It is proposed that all the cultural heritage above mentioned be monitored in accordance with the
Contract Particular Specification Section 38 Clause 39.01(2) and Alert, Alarm and Action levels
for Grade 2/3 Historical Structures. Each surveyed cultural heritage is adopted to the vibration
monitoring plan. The condition of the graded cultural heritage should be closely monitored.

The excavation works in close vicinity to the heritage sites should not jeopardize stability of the
historic structures. It should not undermine or cause damage to foundation of historic structures.
Foundation information of the historic structures shall be verified on site if needed, sufficient
lateral support should be provided and dewatering (if required) should be carried out with great
cautions to control ground movement and change of ground water regime at the heritage site.

The installation of temporary pile walls such as steel sheet piles, pipe piles or steel channel
plankings, pile driving and similar operation are often included in the site formation and
excavation and lateral support works. Such temporary pile walls, pile driving and similar operation
if installed by percussive or vibratory methods, are likely to generate vibrations and settlements

that may cause damage to adjacent buildings/structures/services, particularly those that are
vuinerable to vibrations.

17
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5.35

For the vibration monitoring of trial pile, test pile, pile driving and similar operation, the maximum
ground-borne vibrations, measured in terms of peak particle velocity (PPV), should be recorded
at every meter length of penetration of pile, at final set and at levels where obstructions are
encountered. The monitoring readings should be taken by a properly calibrated device under the
direction of the RSE with the agreement of the ER. if the measured ground-borne vibrations have
been found to exceed the allowable values or if damage to either the structural or non-structural
elements of the adjacent buildings/structures/services has been observed, all pile driving
operations should be stopped and the agreed precautionary measures. The suspended pile
driving operations should not be resumed without the prior agreement of the ER.

18
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APPENDIX A - LOCATION PLAN
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APPENDIX D - PROPOSED ROAD AND DRAINAGE
WORKS NEAR THE GRADED BUILDINGS




Proposed Drainage Works near the Graded Buildings @ ND/2019/02

tenance Access

G308 - 660m distance to
{the works area

Remarks: The contractor explained G202, G203, G308 & KT57 were outside 100m distance to C2 site boundary, no regular monitoring are required for this built heritages
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Remarks: The contractor explained G202, G203, G308 & KT57 were outside 100m distance to G2 site boundary, no regular monitoring are required for this built heritages



Contract No. ND/2019/02

Kwu Tung North New Development Area, Phase 1:

Road and Drains betweent Kwu Tung North New Development Area and Shek Wu Hui
Baseline Condition Survey and Vibration Impact Assessment Report

APPENDIX E - RECOMMENDED MONITORING LOCATIONS
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required for this built heritages
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Remarks: The contractor explained G202, G203, G308 & KT57 were outside 100m distance to C2 site boundary, no regular monitoring are

required for this built heritages
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