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Annex B

TIN SHUI WAI AREA 31, PHASES 1 TO 3
INDEPENDENT INVESTIGATION OF FOUNDATIONS
AND STRUCTURES

EXECUTIVE SUMMARY

The Hong Kong Housing Authority has appointed C M Wong & Associates Ltd to carry out
an independent investigation of the foundations and structures of all 15 housing blocks at
Phases 1, 2 and 3 of Area 31, Tin Shui Wai.

Objectives of Appointment
® to identify the blocks where structural safety may be of concern;
® to identify possible causes of excessive uneven settlement for the affected blocks;

® to assess the current and long term structural safety of the existing pile foundations, pile
caps and superstructure for the affected blocks;

® to recommend proposed remedial measures, if found necessary.

Scale of Problems

The settlement monitoring data, ground investigation records, piling design, foundation
settlement estimation, final set field record sheets and pile test data for all 15 blocks have been
reviewed and independently assessed. During the examination of the settlement monitoring
readings, extrapolation of the readings is required because the initial readings were not taken
until April 1998 when the building had been constructed to 18/F.

The assessment concludes that the foundations of all the 9 Blocks in Phases 2 and 3 are
structurally adequate. Block 5(G) of Phase 1 is also considered adequate. However, Block 1
(L) definitely requires strengthening works to the foundations and there is also concern over
the adequacy of the foundations for Blocks 2(K), 3(J), 4(H) and 6(F) in the long term.

The current magnitude of uneven settlement for Block 1 (L) is 1 in 269, which exceeds the
HKHA contract specification limit of 1 in 300. Checking of the design shows that, with its
direction of movement and mode of settlement, Block 1 can sustain the additional stresses that
would be induced by an uneven settlement of up to 1 in 250, already allowing for live and
wind loading in the long term. The superstructure now at 1 in 269 is therefore still safe.
However, the projected uneven settlement after occupation of the building would be about 1
in 210, which would cause some of the structural members to become overstressed.
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Block 2(K) has experienced an uneven settlement of 1 in 461 to date and the projected figure
after occupation of the building is 1 in 281. Although this long term figure is still below the
threshold of 1 in 250, as for Block 1(L), it is recommended that strengthening works be
carried out to arrest the uneven settlement before occupation.

Block 4(H) has experienced an uneven settlement of 1 in 576 to date and the projected long
term figure is 1 in 323. With its direction of movement and mode of settlement, Block 4 can
sustain an uneven settlement of 1 in 300 without being overstressed. Therefore, the
superstructure of Block 4 will still be structurally adequate in the long-term. However, to
prevent the uneven settlement from approaching the structural safety limit for this Block, it is
recommended that strengthening works be carried out.

The magnitude of uneven settlement encountered by Blocks 3(J) and 6(F) is considerably
lower than that for Blocks 1(L), 2(K) and 4(H) but the mode is different in that the central
caps of Blocks 3(J) and 6(F), measured 19m x 35m on plan, are adversely affected. Based on
the original design assumptions of rigid cap, analysis indicates that such effect would
overstress the caps under dead + live + wind loading conditions, although the current state is
still adequate. More detailed analysis will be undertaken to see if the effects can be contained
in the current cap provision.

Cause of Problems

Review of the records for Block 1 indicates that they are generally in order except two aspects.
Firstly, the recorded length of some of the piles does not satisfy the requirements of static
formula. Secondly, the foundation contractor did not use the results from two boreholes, A31-
73 and A31-75, sunk before the foundation tender by the HKHA appointed ground
investigation contractor in the settlement calculations. These two boreholes were located in
the area of greatest settlement. If the results of these two boreholes were used, it would have
indicated similar settlement to that measured to date. The foundation contractor has sunk two
additional boreholes near borehole A31-75 after completion of piling works and used these
results to calculate the settlement; this gave a lower magnitude of settlement. Had boreholes
A31-73 and A31-75 not been ignored in settlement calculations, the piles at their recorded
depth should not have been accepted.

Review of the available piling design and records has not revealed any anomalies for Blocks
2(K), 3(J), 4(H) and 6(F) but the estimated settlement is far less than that encountered to date.
There are two possible explanations to this phenomenon. One of them is that unforeseen
ground conditions like the presence of soft layers are present and were not detected during the
ground investigation works. The other is that the records may not represent the actual pile
details on site.
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Proposed Strengthening Works

It has been explained in the foregoing paragraphs that the structures of the affected blocks at
their current state are still structurally safe. It is therefore not necessary to demolish any of the
blocks. However, the magnitude of the uneven settlement is much larger than that estimated at
the foundation construction stage. Furthermore, after the concreting of the buildings, the
settlement has been continuing to date, albeit at a slower rate recently. As such, to ensure the
structural safety of Blocks 1(L), 2(K) and 4(H), strengthening works are recommended to
prevent further uneven settlement and additional piles will be installed to underpin the
existing caps. For Blocks 3(J) and 6(F), if further detailed analysis still indicates overstress of
the affected caps, the caps may be thickened to enhance their structural capacity. Before the
carrying out of these measures, pressure grouting around the tips of the more settled piles
should be carried out.

The strengthening works are estimated to take 12 months, which excludes the tendering
period and the time for the reinstatement of services and utilities. The estimated cost is of the
order of $120M, which does not cover the relocation of services and reinstatement of
architectural works.

C M Wong

BSc(Eng) MSc(Eng) FHKIE CEng FICE FIStructE FGS
Authorised Person

Registered Structural Engineer

Registed Professional Engineer (Civil, Geotechnical, Structural)
C M Wong & Associates Ltd
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HA Appoints Accountability Panel on Ground Settlement

FEhAhkAEAAkAAhkAAhkAkrhkhkrhkhkrhkhkihkhkrhhrhhkihhiihiiiiik

An investigation panel on accountability will be set up under the Housing Authority (HA)
to establish areas of responsibilities in the uneven ground settlement case at Tin Chung Court
in Tin Shui Wai.

Annoucing her decision to appoint the panel today (Thursday), the Chairman of the
Housing Authority, Dr Rosanna Wong said the HA would take a responsible and reasonable
approach in handling the case.

This followed the Authority’s discovery late last month of excessive ground settlement in
Block L, under construction at Phase One of Tin Chung Court.

Dr Wong said the panel would ascertain if the laid down procedures and guidelines at
various stages of building construction have been properly followed and determine if the
officers and parties involved have exercised their professionalism at a reasonable expectation.

“It will also identify any areas of negligence and recommend to the Authority’s Building
Committee (BC) whether disciplinary and legal action should be taken against any officers or
parties and recommend any improvement in procedures and guidelines,” she said, after a
meeting of the BC today to discuss the case.

The five-member panel will be chaired by Mr Philip Nunn, a Member of the HA who
also sits on the BC. Joining him are fellow HA Members Mr Wan Man-yee and Mr Michael
Choi, and a Member of the BC, Professor Patrick Lau. Mr Cheng Hon-kwan, an independent
has also been invited to sit on the panel to give expert engineering advice. The panel will
submit a report to the Chairman of the HA in three months’ time.

There are altogether 15 blocks in three phases of the Tin Chung Court development, 11 of
which, including Block L, have been sold under Phase
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20A. Two other blocks have been sold under Phase 1 of the Buy or Rent Option Scheme while
the remaining two blocks will be put up for sale in the upcoming HOS Phase 21A.

Dr Wong assured the purchasers that their interest has always been the HA’s primary
concern, noting that the Home Ownership Committee would make suitable arrangements to
cater for their various needs.

She also stressed that the HA takes building safety and quality very seriously, and is
determined to tackle the issues at hand. “Following the incident, we have instructed all our
consultants and contractors to step up monitoring work for all building contracts,” she said.

At today’s BC meeting, members noted the findings of an independent structural
consultant appointed by the Housing Department to carry out a third party check on overall
structural safety of all 15 blocks at Tin Chung Court.

After reviewing the settlement monitoring data, ground investigation records, pile design
and test data as well as other site records, the consultant concluded that all 15 blocks at their
current state are structurally sound.

“There is however concern on the adequacy of the foundation of five of the blocks at
Phase 1 where uneven ground settlement has been reported. While Block L is the only block
that has exceeded the settlement tolerance of 1:300 as specified in the HA’s piling contracts,
the settlement readings for the other four blocks range from 1:461 to 1:787,” the consultant
noted.

The consultant pointed out that the recorded length of some of the piles for Block L did
not satisfy the requirements of static formula. In addition, the foundation contractor did not
use the results from two boreholes that had been sunk before the foundation tender by the HA-
appointed ground investigation contractor in the settlement calculations.

“These two boreholes were located in the area of greatest settlement. Had the results not

been ignored in settlement calculations, the piles at their recorded depth should not have been
accepted.”
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As for the other four blocks, the consultant’s review of the available piling design and
records has not revealed any anomalies even though the settlement encountered to date is
greater than that estimated.

“There are two possible explanations to this phenomenon. One of them is that unforeseen
ground conditions like the presence of soft layers which were not detected during the ground
investigation works. The other is that the records may not represent the actual pile details on
site.”

He recommended strengthening works to ensure structural safety. Additional piles should
be installed to underpin the existing caps for three of the blocks including Block L. For the
other two blocks, the caps may be thickened to enhance their structural capacity if further
detailed analysis still indicates overstress of the affected caps.

Strengthening works are estimated to take 12 months, excluding the tendering period and
the time for reinstatement of services and utilities.

NNNN
End/ Thursday, 23 September 1999
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Special Package for the Purchasers of Blocks F to L in Tin Chung Court

FEAIAIAAIAIAARAIARAAIAAAIAAAIAAAIAAAAIAAAAAAAAkAAAkArhkArhkhrhhihhiihiiiix

The following is issued on behalf of the Housing Authority:

The Housing Authority offers the purchasers of six Concord blocks (Block F ~ G ~ H ~
K&L) in Tin Chung Court a special package whereby they can opt for rescission with full
refund of deposit plus interest and enjoy top priority in buying another flat in the Home
Ownership Scheme (HOS) Phase 21B.

The special package was approved by the Authority’s Home Ownership Committee
(HOC) today (Thursday). It provides a number of options to suit the affected purchasers’
individual circumstances. They can either choose to rescind or wait for the completion of the
buildings.

Letters advising the purchasers on the options and arrangements together with a
rescission option form will be sent out by end of September. The purchasers are requested to
return the forms by end of October 1999. “It is anticipated that the purchasers can obtain the
refund in November 1999,” a spokesman for the Authority said.

The six Concord blocks with a total of 1,920 flats were sold under HOS Phase 20A. They
are scheduled for completion on 7 March 2000. The blocks, except Block G, require
reinforcement works of varying degrees. Block G will also be fenced off until completion of
the whole strengthening programme. It is estimated that the reinforcement works would take
about 15 months to complete. Therefore, the completion of the buildings will have to be
delayed.

The purchasers of these six Concord blocks who choose to rescind the Agreement for
Sale and Purchase (ASP) with full refund of deposit plus interest, will not be debarred from
buying HOS flats or applying for a housing loan. In particular, they will be given top priority
to buy another flat in HOS Phase 21B. The amount of interest paid to them will be calculated
at a rate of 2% above the prime rate from the date of their signing of the ASP up to the date of
repayment of their deposit.

“Those who rescind can choose to buy a flat in any projects for sale under HOS 21B,
including a Concord design project in Tin Shui Wai, namely Tin Fu Court Stage 2. Tin Fu
Court Stage 2 will be offered to affected purchasers at the prevailing price or at a price not
exceeding the original price level of Tin Chung Court Stage 1,” the spokesman said.



”If the selling price of Tin Fu Court Stage 2 is higher than the original price level of Tin
Chung Court, i.e. $15,100 per square metre saleable, the flats will be offered to the affected
purchasers at the same price level of Tin Chung Court,” he added.

For those who choose to proceed with the purchase and wait for the completion of the
building, the Authority will account for an interest on the delay in completion in accordance
with the terms and conditions as stipulated in the ASP. The amount of interest will be
calculated from the day following the original scheduled completion date up to the date of the
Completion Certificate.

“If the six blocks are put up for sale in future at a lower price level, the Authority
guarantees to refund the price difference to the purchasers. Moreover, the Authority will take
up the responsibility on future ground settlement for 10 years for these six blocks,” the
spokesman said.

For those who do not want to make another purchase after rescission, their applications
for public rental housing will be reinstated if they are Waiting List applicants. Sitting tenants
of public renal housing estates, licensees of Temporary Housing Areas, Interim Housing or
Cottage Areas can retain their units which have not been surrendered. Those who are required
to vacate their flats due to clearance or redevelopment will be offered another public rental
housing flats or Interim Housing unit according to their eligibility.

“The package is very comprehensive and has been designed to accommodate the

different needs of the affected purchasers,” remarked the spokesman.
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