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Executive Summary

This report presents the findings of a detailedestigation of the 22 May 2013
landslide on a fill slope above Lee On Road, Saw Mang. The fill slope was under
construction as part of the Development at AndeiRoad (DAR) project. No casualty was
reported as a result of the incident.

The landslide incident involved a 530° mvashout failure of a fill slope, Slope B8,
under an intense rainfall. At the time of failutke slope filling works had been completed
but the surface cover and surface drainage measeresyet to be implemented. Most of the
landslide debris was deposited on Lee On Road suithe debris washed down further to the
junction of Lee On Road and Shun On Road. The latesesulted in temporary closure of
Lee On Road for two days.

The key objectives of this study were to estahbiishprobable causes and mechanism
of the landslide. The study included interviewiege-witnesses, field inspections, ground
investigation and review of related design and trarton records of the DAR project.

Based on the findings, the landslide was a wasfelutre. It resulted from the site
drainage provisions at the time of the failure being efficient in conveying surface runoff
off site and thereby being overwhelmed by the largjame of surface runoff arising from the
intense rainfall in the early morning of 22 May 301This led to ponding over an extensive
area behind an earth bund at the crest of the sldjpe earth bund, which was intended to
prevent the overspilling of surface runoff onto tile slope, was subsequently breached,
discharging a large amount of surface water orgdithslope below, resulting in the washout
failure.
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1 Introduction

In the early morning of 22 May 2013, a landslide incident (Landslide Incident
No. 2013/05/1293) occurred at the construction site for the Development at Anderson Road
(DAR) project, above Lee On Road, Sau Mau Ping (Figure 1.1 and Plate 1). The landslide
occurred on a fill slope (Slope B6) which was under construction (Plate 2). The estimated
failure volume was about 530 m® with the majority of the landslide debris deposited on Lee
On Road. The landslide resulted in the temporary closure of both lanes of Lee On Road for
two days. No casualty was reported as a result of the incident.

Fugro Scott Wilson Joint Venture (FSW) has been engaged by the Geotechnical
Engineering Office (GEO) of the Civil Engineering and Development Department (CEDD) to

establish the probable causes and mechanism of the landslide.

The investigation was conducted from May 2013 to November 2013 and comprised
the following key tasks:

(a) review of all known relevant documents relating to the design and construction of
the site,

(b) interviews with eye-witnesses of the landslide,

(c) detailed observations and measurements in the vicinity of the landslide site,
(d) interpretation of aerial photographs relating to the site,

(e) execution of ground investigation to establish the subsurface conditions,

(f) analysis of the rainfall records,

(g) engineering analyses of the site drainage provisions at the time of the landslide,
and

(h) diagnosis of the probable causes of the landslide.

This report documents the findings. The findings have been reviewed by an
independent reviewer, Professor John Burland of Imperial College London. On 22 May 2013,
distress of a reinforced fill wall structure also occurred in the DAR site. The investigation of
the distress is covered in a separate report.

2 Site Description
2.1 General

The DAR project is to provide usable land of about 20 hectares for constructing public
housing, and government and public facilities at the site. Under the project, site formation
and associated infrastructure works, including roads, drains and upgrading of existing slopes,
were being carried out. The DAR site is bounded by Anderson Road to the northeast, Sau



Mau Ping Road to the southwest, Po Lam Road tstkgh, and Lee On Road and Shun On
Road to the west (Figure 1.1). Construction wadidsthe DAR project commenced in
January 2008 and are scheduled for completion 14 2@\t the time of the landslide, some of
the platforms including Platforms Al and B had bdermed, whereas the road works
including Roads L1 and L2 and the slope works idicig the formation of Slope B6 were
under construction.

The DAR project is managed by the Civil Engineeridfjice of the CEDD. The
Contractor and the Consultant for the DAR projeet @hina State Construction Engineering
(HK) Limited (CSCE) and Ove Arup and Partners H&gg Limited (OAP) respectively.

2.2 Site Setting

Slope B6 is located at the northwestern part @DAR project site (Figure 1.1) above
the crest of Slope 11NE-D/C30 (Figure 2.1) andhadimed towards Lee On Road to the west.

Slope B6 is situated within a westerly facing cateht encompassing a minor
ephemeral drainage line (Figure 2.1). At the tiofethe landslide, the three batters of
SlopeB6 had been formed with an overall slope heigit®m (from +133 mPD at the toe to
+150 mPD at the crest). The lower two batters atsed compacted rockfill with a slope
angle of 22 whilst the upper batter was compacted soil filthwa slope angle of 80
(Figure 2.1). At the time of the landslide, thiarfg works of Slope B6 had been completed,
but the slope surfacing and the surface drainageesywere still to be installed (Plate 3).
The surface of Slope B6 was bare, with the rockfidl soil fill exposed.

Prior to the landslide, a 1 m high temporary edmtind had been formed along the
crest of Slope B6 (Figure 2.1 and Plate 4). A g#6 diameter UPVC pipe was installed in
the southern end of the bund to discharge any wateumulating behind the bund to the
surface drainage system of Slope 11NE-D/C30.

Immediately above the crest of Slope B6 was anateae an access road (Road L2)
would be constructed at a later stage under the paiect (Figure 2.1). The Road L2 area
was separated from Slope B6 by the 1 m high tempaarth bund. At the time of the
landslide, Road L2 was not yet completed (Plateadl5). The Road L2 area was formed to
around +149 mPD to +150 mPD which happened to topagraphical low-point within the
northwestern part of the DAR site (Plate 5).

Upslope of the Road L2 area was a large developplatiorm (Platform B) formed
under the DAR project (Figures 1.1 and 2.1). Btatf B was formed over two levels, the
lower of which had been formed at +151 mPD. A aystof U-channels together with
intervening sand traps had been constructed almgduthern and western periphery of the
platform (Plates 4 and 5). The size of the pengh®-channels ranged from 525 mm to
750 mm. Another system of 300 mm U-channels asdaated catchpits beyond the edge of
the platform was under construction at the timehaf landslide (Plate 4). Details of the
surface drainage in the vicinity of Slope B6 amgHar discussed in Section 5.

The crest area of Slope B6 including the Road lea@and Platform B was exposed at
the time of the landslide.



3 Description of the Landslide

The following descriptions of the landslide haveebeollated mainly from the field
observations together with withess accounts andrdedrom the CEDD, the Contractor and
the Consultant.

The landslide probably occurred around 4:00 aim2® May 2013, and lasted until
about 4:30 a.m. This timeframe is determined basedhe account of a resident at the
nearby On Yat House, Shun On Estate (Figure 3.h) heard a loud noise coming from
Slope B6 shortly after 4:00 a.m. on 22 May 2018e Time of the landslide is consistent with
the Police records which showed that the 999 esiltre first received a report of landslide at
4:17 a.m. from a member of the public.

By about 4:30 a.m., the police officer attendihg scene noted that some 2 m high
landslide debris had already been deposited onQuedroad and that no further landslide
debris came down from the slope. He also reportech water coming down from the slope,
"like a waterfall". A similar phenomenon was captiiin a video footage taken by another
eye-witness, which showed a torrent of water caoirigi substantial rock pieces discharging
down the slope onto Lee On Road shortly after #mel$lide. The 30-minute video footage
showed that the debris was deposited on the raagtgssively (Plate 6).

The landslide debris mainly comprised rockfill nraks mixed with soil. Most of the
landslide debris was deposited on Lee On Road ame sravelled further to the junction of
Lee On Road and Shun On Road (Figure 3.1 and P)ateSome debris was trapped by a
temporary rockfall fence at the toe of Slope B&(fe 3.2 and Plate 8).

The landslide resulted in a curve-shaped scar ensthuthern side of Slope B6
(Plate 2). The scar was about 17 m high, about2deep on average, with a maximum
width of 14 m (Figure 3.1 and Plate 2). In-sitxatt were exposed over the basal surface and
the southern flank of the landslide scar (Plate ®)geotextile layer was also observed at the
base of the rockfill.

Post-failure inspection observed that a 5 m sgaheoearth bund at its southern end
immediately above the landslide scar had been besaéPlate 10). A few hours after the
landslide (at about 9:00 a.m. on 22 May 2013), pandver an extensive areas observed
at the crest area of Slope B6 (Plates 2 and 11 Fande 3.1) with a significant amount of
water running through the breach in the earth bainstharging onto the landslide scar at
Slope B6 below (Figure 3.1 and Plates 7, 10 and 12)

No significant signs of distress or instability iweobserved on the unfailed part of
Slope B6. Only minor surface erosion gullies weoted on the upper soll fill batter of the
slope (Plates 2 and 9).

4 Analysisof Rainfall Records

Rainfall data was obtained from the nearest GEOmaatic raingauge No. KO4 which
is located about 0.7 km north of the landslide (Fégl.1). The raingauge records rainfall
data at 5-minute intervals. The daily rainfall omted by raingauge No. K04 from



22 April 2013 to 22 May 2013 and the hourly raihfaéadings from 0:00 a.m. on
21 May 2013 to 10:00 a.m. on 22 May 2013 are shiowigure 4.1. In addition, the DAR
site also has its own raingauge which is locatethéu away, at about 1.3 km southeast of the
landslide location, and only records rainfall datt 15-minute intervals (Figure 1.1).
Therefore, data from this raingauge have not beed tn the rainfall analysis.

Table 4.1 presents the estimated return periodshiBormaximum rolling rainfall for
various durations recorded by raingauge No. KOlbwhg the approach described by Tang
& Cheung (2011). The results of the analyses stiatthe return period corresponding to a
1-hour maximum rolling rainfall of 135 mm was mahan 200 years.

The maximum rolling rainfall of the 22 May 2013nsiorm has been compared with
previous major rainstorms recorded at raingaugekd. (Figure 4.2). The 1-hour intensity
of the 22 May 2013 rainstorm during the landslideswthe most severe rainstorm recorded by
raingauge No. K04 since it came into operationd80L

5 Site Catchment and Drainage
5.1 Catchment of the Site

Assessment of the site topography shows that st of Slope B6 was located at the
lowest point within the northwestern part of the ®Aite. Surface runoff accumulated at the
crest of Slope B6 came from an extensive catchraezd covering the northwestern part of
the DAR site, and a section of Anderson Road tagethith a small area of adjacent natural
terrain and part of the Anderson Road Quarry (Fagut).

The northwestern part of the DAR site comprisedntydevelled platforms (Platform
Al, Platform A2 and Platform B) and the adjoinimgund, with an estimated catchment area
of 126,600 m.

The section of the Anderson Road abutting the masitern part of DAR site is 6 m
wide and concrete paved. Cross-road drains undégr@ederson Road discharge flow from
Anderson Road to the DAR site. Approximately a0d,2rf area of Anderson Road, and
adjacent sloping terrain is estimated to have dauited runoff to the DAR site below as
shown in Figure 5.1.

In addition, an approximate 23,70C @rea of the Anderson Road Quarry adjoining
Anderson Road is estimated to have contributechsarfunoff to Anderson Road and/or the
DAR site below as shown in Figure 5.1. Post-falunspection revealed that there is no
evidence of other significant source of water camimom the Anderson Road Quarry
including the quarry lagoon (Plate 13), which isdiso store surface runoff within the quarry.

5.2 Site Drainage Arrangements
Based on the Contractor’s latest temporary draindgggn prior to the landslide

(submitted to the Consultant on 9 May 2013), aeseoif U-channels, including a 900 mm U-
channel along the crest of Slope B6, were to beigea (Figure 5.2). However, the channels



over the northwestern portion of the DAR site wargler construction at the time of the
incident. Based on record photos and post-failure inspectitiescrest area of Slope B6 was
built with a 1 m high temporary earth bund and ppad with a standby electric pump
apparently provided for temporary drainage purpgdB&ges 4 and 19).

At the time of the landslide, the main drainage staucted over the northwestern
portion of the DAR site comprised a series of Urateds and intervening sand traps along the
periphery of Platform B (ranging in size from 52%nno 750 mm) as shown in Figure 5.3.
These drainage measures were part of the permdnginage system for the DAR project
(Figure 5.3). At Platform B, the U-channels getlgraave a fall of less than 1 in 220 in a
herringbone fashion towards the sand traps (Fi§utéb)). The sand traps are intended to
discharge flow into the drainage network under Rbadas part of the permanent drainage
system (Figure 5.3). Limited drainage works urnidead L2 were constructed at the time of
the landslide. Only one of the constructed saapst(ST15 in Figure 5.3) was connected to
the 2.5 m wide cascade channel, the main site alyaioutlet (Figure 5.4). Given the as-built
fall direction of these U-channels, surface flovaiagt the invert fall would occur at some
sections of U-channels (Figure 5.4), hampering ftoe efficiency and capacity of these
channels under the temporary drainage conditidme &stimated size of the catchment for the
platform U-channels was about 93,100 (ire. Catchment 1 as shown in Figure 5.1).

Post-failure inspections and review of constructiecords revealed disconnection and
signs of blockage with standing water at the U-cledsat Platform B (Figure 5.4 and Plates
14 to 16), which could further hamper the flow @#&ncy and capacity of the U-channels. It
is probable that a proportion of the surface rurggherated from Platform B could have
overflowed from the U-channels onto the crest afeglope B6, which was a low point of the
DAR site. Signs of channel flooding were obseraédhe crest of Slope B6 (Plate 11) and
overflow was also observed from the U-channel betwsand traps ST15 and ST16 onto the
toe of the haul road (Figure 5.1 and Plate 17).

Runoff from Platforms Al and A2 and Road L2 in tl@thwestern part of the DAR
site (i.e. Catchment 2 in Figure 5.1) was anotloerrce of water reaching the crest area of
Slope B6. The estimated size of the catchment abasit 64,400 fa The site drainage
system in this area was under construction atithe of the landslide and was not functional.
The runoff would have flowed along a temporary hanadd (Road L2) leading towards the
crest area of Slope B6, which was a low point @nsite.

As discussed above, the crest area of Slope B6 pmagded with a 1 m high
temporary earth bund and a 225 mm diameter UPVE pimnected to the surface drainage
system of an adjacent slope (Plate 18). The staal#ictric pump was provided to pump out
water accumulated at the crest area of Slope B& tm¢he nearby periphery U-channels
along Platform B (Plate 19). However, accordinghe Contractor, the pump was not in
operation at the time of the landslide.



6 Design and Construction of Slope B6
6.1 Design of Slope B6

Slope B6 was designed as a 17 m high fill slopméal in three slope batters with a
gradient of 22to 30 (Figure 6.1). The lower two batters were formethwockfill and the
upper batter with solil fill. A surface drainagessm comprising 300 mm U-channels along
the slope crest and berms, and 300 mm stepped elsaalong the northern and southern
perimeters of the slope was proposed. Benchinein-situ ground was specified and an
internal drainage blanket comprising prefabricatidin, geotextile and filter pipes was
proposed at the in-situ ground/fill interface. Tioekfill portions were to be covered by a
layer of top soil and the final surface of SlopeBéuld be hydroseeded and erosion control
matting would also be provided.

The design of Slope B6 was in line with the cursgandards.

6.2 Construction of Slope B6

The construction of Slope B6 commenced around hhipex 2010 and the slope
filling works were substantially completed in Fetary 2013 (Plate 3). Construction records
showed that benching was provided at the baseeotlibpe (Plate 20). According to the
Contractor's method statement, vibratory roller waed for compaction of the fill materials.
In-situ density tests conducted by the Governmaeridli® Works Laboratories showed the
compacted soil fill complied with the specificatson

7 Subsurface Conditions at Slope B6

Previous ground investigation (Gl) records in thanity of Slope B6 include four
drillholes and two trial pits (Figure 7.1). Gl prds indicate that the fill was likely to be
underlain by around 8 m thick saprolite with bedrat around +137 mPD below the slope
crest. Groundwater monitoring records near theeslogest indicate that the groundwater
(between 28 March 1998 and 4 April 1998) was betdw7 mPD, some 3 m below the slope
crest.

Additional post-failure ground investigation congonig 3 trial pits was undertaken on
Slope B6 (Figure 7.1). Significant seepage waheerved in any of these trial pits.

8 Diagnosisof the Landslide

The landslide at Slope B6 occurred over a petioohfabout 4:00 a.m. to 4:30 a.m. on
22 May 2013 during an intense rainfall. In viewtbé close correlation of the time of the
landslide with the intense rainfall, the landslideconsidered to be a rain-induced failure.
The mechanism probably involved a washout failtaking into account the curved shape of
the landslide scar and that a large, concentramtharge of surface water had overtopped
Slope B6.
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Findings of a topographical assessment indicatetttfesurface runoff reaching the
crest of Slope B6 largely came from the extensim&choment of Platforms Al, A2 and
Platform B (Figure 5.1) within the DAR site, with @mbined catchment area of about
157,500 M. Given the large catchment involved and the isgeminfall on 22 May 2013, the
site drainage provisions in the area were unabgffextively discharge all the surface water
and a large amount of surface water could havehezhthe crest area of Slope B6. The site
drainage provisions at the time of the failure waoeefficient in conveying surface runoff off
site (Section 5.2).

Results of an assessment indicate that such a iafigw would have well exceeded
the capacity that could be handled by the 225 mamdter UPVC pipe installed at the crest
of Slope B6 (Appendix A). As a result, extensianging would have occurred at the slope
crest behind the earth bund which was subsequbrgbched, discharging a large volume of
water onto Slope B6 and causing the washout failline failure process is consistent with
the video footage, which was recorded by an eyaes#, showing a substantial amount of
water discharging down Slope B6 shortly after gnedklide and that the discharge continued
for several hours after the landslide.

Although Slope B6 was under construction and thiéase cover and surface drainage
system of Slope B6 were yet to be completed atithe of the failure, there is no evidence
suggesting that the design and construction oféSBf has contributed to the failure. Also,
there were no premonitory signs of instability dre tday preceding the failure. The
possibility of development of high water pressurnéhin the fill body of the slope has also
been considered, but this is unlikely given thenhpgrmeability of the rockfill materials and
the presence of an internal drainage system isdHdill portion of the slope.

9 Conclusions

On 22 May 2013, a 530ndslide occurred over a period from around 409. to
4:30 a.m. at a 17 m high fill slope (Slope B6), ethwas under construction within the DAR
site. The landslide resulted in temporary closafreee On Road for two days. No casualty
was reported.

The landslide involved a washout failure causedthy intense 22 May 2013
rainstorm. The site drainage provisions at theetiof the failure were not efficient in
conveying surface runoff off site and were overwhed by the large volume of surface
runoff reaching Slope B6, which was at a topograpbw spot. The majority of surface
runoff probably came from the extensive catchmeeas within the DAR site. The surface
runoff contribution from Anderson Road and Andersayad Quarry is considered relatively
minor.

There was no evidence to suggest that the designcanstruction of Slope B6
contributed to the failure.
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Table4.1 Maximum Rolling Rainfall at GEO Raingauge No. K04 for Selected
Durations Preceding the 22 May 2013 Landslide and Estimated Return

Periods
Duration M%ﬂmrarn (F:norlrl]i)n g End of Period Egiwgéegg:rtg)m
5 minutes 17.5 4:30 a.m. on 22 May 2013 19
15 minutes 45.0 4:30 a.m. on 22 May 2013 43
30 minutes 73.0 4:30 a.m. on 22 May 2013 33
1 hour 135.0 4:30 a.m. on 22 May 2013 228
2 hours 139.5 4:30 a.m. on 22 May 2013 13
4 hours 148.5 4:30 a.m. on 22 May 2013 4
12 hours 149.0 4:30 a.m. on 22 May 2013 <2
24 hours 169.0 4:30 a.m. on 22 May 2013 <2
Notes: (1) Maximum rolling rainfall was calculat&dm 5-minute rainfall data.

(2) The DAR site raingauge recorded an hourly rairdé®5.5 mm between 3:30 a.m.
and 4:30 a.m. on 22 May 2013.

(3) Rainfall with durations more than 24 hours havetarn period of less than 2 years.
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Figure 1.1  Key Plan for the Development at Anderson Road Project
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Figure 3.2 Cross-section A-A of the Landslide at Slope B6
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(b) Hourly Rainfall Recorded at GEO Raingauge No. K04 between 21 May 2013 and
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Figure 4.1 Daily and Hourly Rainfall Recorded at GEO Raingauge No. K04 in May 2013
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Raingauge No. K04
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Figure 5.1 Catchment Boundary near Slope B6



Legend:

90 UC  gyrface U-channel
(900 mm in size)
2000 HRC Half-round channel
=& (2000 mm in size)

3 ] ‘,—4’)
f . P g

[ ] Platforms Al & A2 -
[[] PlaformB CIl-2450 UCEE
[] Platformct <
[ ] RoadLl

Road L2

Road L3

C21 Catchment C21

Boundary of catchment

n®

2000 HRC g

To public drain
via culvert

Note: The base plan is extracted from Sketch No. SK-TDS-01 (rev. F) of the Temporary Drainage Design Submission (Report ref. R385/02 rev. F) dated 26 April 2013.

Figure 5.2 Schematic Layout Plan of Temporary Site Drainage Design
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Figure 5.3  Layout Plan of Proposed Permanent Drainage Works
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Figure 5.4 Schematic Layout of As-constructed Surface Drainage System at Platform B
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Figure 6.1 Typical Cross-section of Slope B6
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Figure 7.1 Ground Investigation Plan at Slope B6
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Appendix A

Drainage Assessment



42

Contents

Page

No.
Title Page 41
Contents 42
A.1 Catchment Characteristics 43
A.2 Assessment of Surface Runoff and Flow Capaxifyrains 43
A.3. References 44
List of Tables 45

List of Figures 47



43

A.1 Catchment Characteristics

The catchment that could contribute surface runoff to the crest of Slope B6 is shown in
Figure A1l. Runoff in Catchment 1 was intended to be discharged at the cascade via a system
of U-channelsaround the western and southern peripheo§ Platform B. Runoff in
Catchment2 directlyflowed towardsand accumulated dhe low-point at the crestof Slope
B6. However, anyverflow from the U-channelsof Catchmentl would flow towardsand
accumulate at two low points: one at the crest of Slope B6 and the other at the backyard of a
reinforcedfill wall under construction to the south of Platform B (Figure Al).

The majority of the ground surfacen Catchmentsl and 2 wasbare soil (either
compacted soll fill or saprolite). The runoff coefficient of tadchment is dependent on the
permeability, gradienand retention capabilitgharacteristicof the ground surfac€DSD,

2013), the rainfall intensity and the antecedent rainfall. Given the high intensity of the rainfall
in the early morning of 22 May 2013 (see Section 4 of the main text) and the shallow bedrock
in the area, theunoff coefficientcould berelatively high. Runoffcoefficientsrangingfrom

0.4 to 0.9 have been adopted in the assessment of surface runoff.

A.2 Assessment of Surface Runoff and Flow Capacity of Drains

The surface runoff of the catchment has been calculated as follows:

_ KiA
Q= 3600

where Q = surface runof€/g),
I = actual rainfall intensity (mm/hr),
A = area of catchment @) and
K = runoff coefficient.

The actual rainfall intensity given has been determined from the 5-minute rainfall data
collected from GEO raingauge no. KO4 located approximately 0.7 km from Slope B6. The
surface runoff has been calculated with various runoff coefficients as summarized in Table Al.

Surface runoff from Catchment 1 was discharged offsite via the U-channels on
Platform B and the cascade in front of Walls R22 and R26. The flow capacity of the U-
channels has been determined from Figure 8.7 of the Geotechnical Manual for Slopes (GEO,
1984) and is summarized in Tal{2.

The actual flow in the 750 mm U-channel and 675 mm U-channel is likely to be less
than that given in Table A2 because the adjoining U-channels that discharge into these two
channels are smaller in size and the invert gradient of some of them dipped away from these
two channels.

Comparing the surface runoff in Table A1 and the flow capacity of the surface drains
in Table A2, it can be seen that the total flow capacity (1.0%4)1is below the surface runoff
generated from Catchment 1 (1.40 to 3.14/sjnfor the range of runoff coefficients
considered.



44

Surface runoff from Catchment 2 was dischargediteffgia the 225 mm diameter
UPVC pipe installed in the bund at the crest ofp8I®86. The flow capacity of the pipe has
been estimated from Manning's equation. Assumingreert gradient of 1 in 18 and a
roughness coefficient of 0.01, the flow capacitythe pipe is 0.132 #s. The flow capacity
is below the surface runoff generated from Catchr2e(®.97 to 2.17 fis) for the range of
runoff coefficients considered. Overflow of sugawater from Platform B towards the low
point at the crest of Slope B6 would further inse¢he runoff in Catchment 2.

It indicates that the drainage provisions on thehwveestern portion of the DAR site
were unable to cope with the surface runoff aridirgn the intense rainfall in the early
morning of 22 May 2013.

A.3 References

Drainage Services Department (20135tormwater Drainage Manual (with Eurocodes
incorporated) — Planning, Design and Managementu(fo Edition) Drainage
Services Department, Hong Kong, 172 p.

Geotechnical Engineering Office (1984¢eotechnical Manual for Slopes (Second Edition)
Geotechnical Engineering Office, Civil Engineeriagd Development Department,
Hong Kong, 302 p.
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Table Al Surface Runoff for Selected Runoff Coefficients

Runoff Catchment 1 Catchment 2 Total Surface Runoff
Coefficient Surface Runoff (#is) | Surface Runoff (rfis) (m3/s)
0.9 3.14 2.17 5.31
0.4 1.40 0.97 2.37

Note: Surface runoff has been calculated usingiall intensity of 135 mm/hr

(3:30 a.m. to 4:30 a.m.) recorded at GEO rainganage<04.

Table A2 Flow Capacity of Surface Drainsin the Northwestern Portion of the DAR

Site
Surface Drainage Measure Flow Capacity (n¥s) Assumptions
750 mm U-channel to ST15 0.467 invert gradient 1 in 850
675 mm U-channel to ST15 0.567 invert gradient 1 in 380
(Total) 1.034 -

Note: Refer to Figure 5.4 of the main text fordtion of discharge points
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		規則名稱		狀態		描述



		標籤化表格欄位		已通過		所有表格欄位皆已標籤化



		欄位描述		已通過		所有表格欄位都具有描述



		替代文字





		規則名稱		狀態		描述



		插圖替代文字		已略過		插圖要求替代文字



		嵌套的替代文字		已略過		無法讀取的替代文字



		與內容相關		已略過		替代文字必須與若干內容關聯 



		隱藏註解		已略過		替代文字不應隱藏註解



		其它元素替代文字		已略過		其它要求替代文字的元素



		表





		規則名稱		狀態		描述



		列		已略過		TR 必須為 Table、THead、TBody 或 TFoot 子元素



		TH 和 TD		已略過		TH 和 TD 必須為 TR 子元素



		表頭		已略過		表應有表頭



		規則性		已略過		表中每列必須包含相同的欄數，每欄必須包含相同的列數



		摘要		已略過		表中必須有摘要



		清單





		規則名稱		狀態		描述



		清單項目		已通過		LI 必須為 L 子元素



		Lbl 和 LBody		已通過		Lbl 和 LBody 必須為 LI 子元素



		標題





		規則名稱		狀態		描述



		適當的嵌套		已略過		適當的嵌套
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