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(If there are any discrepancies between the English and Chinese versions of this document,

the English version shall prevail.)



1. The Hong Kong Jockey Club (“HKJC”) appointed an Independent
Review Panel (“Panel”) to enquire into the partial collapse of the Married
Inspectors’ Quarters Building (“MIQ Building™) (or Block 4) at the Central Police
Station Compound (“CPS Compound”) on 29 May 2016. The Panel’s Terms of

Reference are to: -

(@ undertake an enquiry into all the facts and circumstances that led to the
partial collapse of the MIQ Building; and

(b) report to the Board of Stewards of HKJC on
(i) the likely causes of the partial collapse; and
(i)  whether any additional measures should reasonably or practically

have been taken to prevent the incident.

2. The Panel conducted six meetings, visited the collapsed site six times and
interviewed 17 persons who worked on the project. The Panel also conducted
laboratory and field tests on the construction materials that were used at the MIQ
Building and carried out structural analysis on the collapsed part of the MIQ
Building. The Panel also reviewed construction drawings, calculation reports,

method statements, monitoring records, site photographs and video footages,
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Inspection reports, a structural condition survey report of the MIQ Building and

other relevant documents.

3. The Panel has reviewed various possible causes of the partial collapse and
considered each of them using the technical data, construction records and
mformation obtained from the interviews. The Panel’s view is that, other than the
three most likely causes identified below, the other possible causes are not

considered to be direct causes of the incident.

4, The Panel’s view is that the collapse most likely initiated at the north
facade (“North Wall”, see Figure 1) under a “curtain fall” mode, as a result of the
failure of one or more of the three brick columns at a point between the ground
floor and the second floor, causing the entire section of the North Wall to collapse.
This in turn pulled down the upper triangular section of the adjoining West Wall, as

revealed in the photograph in Figure 2b below.
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Figure 2a: Before the incident (March 2016)  Figure 2b: After the incident (31 May 2016)

Figures 2a and 2b: Views of MIQ Building from the northwest before and after the incident
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Figure 3: Layout Plan of MIQ Building

The Panel’s view is that the three likely causes of the partial collapse are:

In March 2016, the West Corbel was temporarily supported by steel
support while excavation was carried out at its base for the purpose of
installing permanent reinforcement as part of the strengthening works on
the west bay window on the North Wall. The temporary steel support
would have deflected as a result of carrying the weight of the West Corbel,
causing settlement of the West Corbel, which in turn would have caused
stress to increase in the adjacent brick columns C4 and C3 of the North
Wall (see Figure 4a). Whilst the increase in the stresses in those brick
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(b)

columns in March 2016 was not large enough to cause failure, it might
have reduced the ability of those columns to take any additional load in

subsequent stages of the construction works and made the columns C3 and

C4 more vulnerable to collapse in the future.
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Figure 4: North elevation illustrating West Corbel strengthening works

Since the commencement of the project, the only construction works that
have been performed on the collapsed North Wall was carried out between
20 May 2016 and 28 May 2016. Such works were part of the first floor

timber floor strengthening and fire resistance works and involve the
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excavation of 18 holes on the North Wall to pocket certain steel square
box sections into the North Wall. Generally speaking, workers would
backfill the holes with bricks bonded with lime mortar and cement grout
the remaining gaps on the day of the excavation or on the next day after
the excavation. The dimensions of the holes were approximately 350mm
wide, approximately 200mm high and 200mm to 300mm deep, and were
beneath the first floor level. Eight of such holes had been backfilled by 27
May 2016. On 27 May 2016 and 28 May 2016, four further holes were
excavated, including two holes that were close to the bases of brick
columns C3 and C4. A worker reported that those four holes were
backfilled with bricks and grouted late in the afternoon of 28 May 2016.
Further, there was another hole at the base of brick column C4 near the
first level floor which had remained open since 20 May 2016. Some of
the holes were located beneath and were very close to the base of columns
C1 to C4, which support the North Wall from the second floor to the roof
above. These brick columns collapsed on 29 May 2016. The
excavation of the holes in the North Wall before the collapse is most likely

to have been the immediate cause of the collapse.
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Figure 5a: Illustration of holes formation on the collapsed North Wall
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Figure 5b: Illustration of the timber floor strengthening and fire resistance works
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Figure 5c: Photo taken after the incident showing holes excavated in the North Wall

The final likely contributory cause of the collapse is the combined effect
of localised weak masonry and the cutting of holes at the brick columns.
Visual inspection of the North Wall columns prior to the hole excavation
might have led to a conclusion that the brick columns could have remained
stable during the period of the temporary cutting of holes. In reality, the
brick columns might have had unnoticed vertical cracks or weak bonding
at the first floor near the holes that allowed cracks to propagate during or
shortly after the hole excavation and led to the eventual collapse.
Fortunately, the cutting of many holes in the masonry walls only occurred

in MIQ Building and not in the other buildings at the CPS Compound.
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Figure 6a: Combined effect of localised weak masonry and holes formation

Figure 6b: Example of vertical cracks revealed after removal of rendering at a column in the east wing of

the MIQ Building
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6.

With regard to any additional measures that should reasonably or

practically have been taken to prevent the incident: -

@)

(b)

The Panel, through its investigation, has identified that, in planning for the
timber floor strengthening and fire resistance works, any holes for
pocketing the square steel box sections which were located within the
brick columns base width should have been avoided and an alternative
reinforcement detail, which did not involve cutting into the zone

immediately below the brick columns, should have been adopted.

Shoring and propping of the arches and floors should have been installed
prior to the cutting of any holes into critical load bearing areas, including
the brick columns, in substitution of the function of the brick columns.
The Panel notices that these have now been carried out in the remaining

parts of the MIQ Building after the incident.

~End~
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