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Green Roof — ArchSD Role

Construct Green Roof on New School Buildings under
Head 703

458 i

picted suagemithmy
‘g r-‘ ;_'z [T )

Malnteance of the bulldlng structure for Government
School Buildings



Green Roof Maintenance — General Tips

General Maintenance issues - Structural aspect to be covered later

Tree root punching through planter box — seek
maintenance agent advise




Green Roof Maintenance — General Tips

Debris/ weeds blocking drain outlets - routine cleaning
needed




Green Roof Maintenance — General Tips

In case there are trees in doubtful health
conditions — conditions to be monitored
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Benefits of Green Roof

Environmental
Ecological
Economical
Aesthetic
Psychological
Educational

,‘.‘,

Image Source: Greening, Landscape and Tree Management Section, DEVB
http:/ /www.greening.gov.hk
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Design Intention

INTENSIVE EXTENSIVE
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Types of Green Roof

INTENSIVE GREEN ROOFS:
%ﬁﬂﬁﬂﬁ]ﬁ

Deep soil =
* Full plant range ZE&VE7HEH

*  Wide range of uses /{iZEF & T2

* Higher capital & recurrent costs
MR A TR E R A&

* Better Green Roof Beneflts -
RERRL R TERGS

Growing Medium

e e

Total depth: 30cm to 1.5m
EEE: 30EXELSK

EXTENSIVE GREEN ROOFS:
*ﬂm‘iﬁﬂﬁlﬁ
Shallow soil i

* Limited plant range TEVIREER

* Retrofitted EFE1ELE

* Low capital & recurrent costs
RS A TR E HARIE

Growing Media

e

Total depth: 8cm to 15¢m
TR SEKE ISEX
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Retrofit Projects
on Existing
Structures

L ! ) N s .

Source

DEVB Skyrise Greenery
Application in School

http:/ /www.greening.gov.hk/en/
green_technologies/skyrise_
application.html

Retrofitting green roof
design consideration for
existing schools

=

v

Is other greening
measure e.g.
vertical greening
applicable?
ty
Is structural Is barrier Is Is
loading Y R free Y educational [Y installation
capacity™* »| access to ’ activity »  of enhanced
adequate? roof’ required? safety fence”
available? applicable?
F 3 F N F 3
N Y [N Y N N
Y Y A A
Is adequate Is modification Can green roof [Y
structural work for N without
improvement forf barrier free educational
proper green access viable? activity be
roof viable? accepted?
Iy
N Is marginal structural Y N
improvement for
»| green roof viable? Y
N [ Not feasible for
roof greening
Design review B

Can adequate fund be available
for the design approach selected?




Typical Section
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Green Roofs on
New Buildings

-’ (‘-"‘. ’-\ N
\'\ r:‘ \i ‘f" >
SR 1} l"n
Y'-».-.u
_:5 e ¢

Source
DEVB Skyrise Greenery Application
in School

http:/ /www.greening.gov.hk/en/green_technologies
/skytise_application.html

v

Green roof design
consideration for new

Can adequate fund be available
for the design approach selected?

schools
Can Can Can

enhanced Y barrier ‘Y structural

safety [ free [ loading
fence” be access” to capacity*

provided? roof be be
provided? allowed
for green
roof?
F
N N N

A4 A 4
Can green roof without
educational activity be

accepted?
N
Y
Can acceptable <
justifications for not
having green roof be
provided? N
Y
Y
Not justified for
roof greening
Y

Design review



Typical Section

PLANTS

GROWING
MEDIUM

FILTER
LAYER

DRAINAGE
LAYER

MOISTURE RETENTION
MAT/ PROTECTION LAYER

WATERPROOF/
ROOT BARRIER

SEPARATION LAYER/
THERMAL INSULATION/
VAPOUR CONTROL LAYER
(OPTIONAL)

STRUCTURAL
DECK
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4. Install water retention mat 5. Placing planting soil 6. Place plant materials

Source: DSD Project



Typical Section

Typical soil depth for extensive green roof:

- 150mm for ground cover/turf plantmg for new roof;

Y. s A Vs 4 [} . f ) A
W ; : ”’ by A ,, } )‘ @ J ¥ 2y -),-,, - % '( : \ ¢ ! \ :
@’ T ,“’ 5e o o) 2 4 v P ' Mot
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Plant Species

http:/ /www.greening.gov.hk/en/green_technologies/skyrise_guide.html

Skyrise Greenery - Pictorial Guide to Plant Resources for Skyrise
Greenery in Hong Kong

Preface Objective (PDF)

How to use this Pictorial Guide (PDF)

e n
.v,".’ 3

Reference (PDF)

Plant Search

Please click the plant type for more details

Tree Palm &Palm Conifer Succulent G
T = like plant e
: .“‘Q‘) ‘a Py
o A

R1ght Plant at the nght Place !!!
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AR AR
Biological and

physical properties

AR

RRGIF

Practical examples |

iand integration of
skyrise greenery in
ithe local context

ERERTES

How to use this Pictorial G

BEOEMEERN
Basic plant information
for Plant identification

e s ) i

§ Family:

B Scientific Name:
B & Common Name:  Honclulu Vine

P& Chinese Nome: T

BENERERA Tolerance:

lesd(Y ~

uide

—EEH{CEAS
Type of skyrise

‘. greenery

- £ applications

#H Polygonaceae

Anbigonion leplopus

EMLTERSS
BMRERS|

Quick index of plant
types, colour-tagged
for easy reference

Rquid GRS

e &

2TLRA

B pracEs

RN EI TR

Seppartwith wie mesth

L EmRNESR
Maintenance
demand considerations

Swpport for Vertical

BRMELEE
Recommened Soil depth
ScilOesth 1% FLTAlloR [ QL
i Goaed «— REB(L
4%0-600 \ Seasonal effect
MREER rigation Demand ‘mﬁnilﬁ& 5

R Fertiking Deman e —EBERRER
X Lo mmswwv
e o =N | Mmof,uwm
AL I (for vertical greening
FERE R Pruning Demand only)
resc

S | ki
e

Features and
point of interest for
plant appraisal and
selection

ERLERSL:

- RERE TSR
- ERSENEREA
- &ﬁﬂﬂﬂl)‘ﬁﬂﬁ

- R HUEE AR

HEEEREL:

- RERMIER
R

- BENEANERE

- PR E AR TS

il b
Fertilising frequency

ale B

BEESL:
-EH MRS S R
TEE

- BIF - FETEE Elﬁﬁﬂ: TR

-l 1l H

Explanatory Notes to Symbols:

Vertical greening:
- Planting works on the vertical surfaces of buildings
and wall-like structures

Intensive green roof:

- Consists of deeper soil depths

- Supports a greater diversity and wider plant range
- Requires higher maintenance and irrigation input
- Provides access for active use

-e.g. podium gardens, green roof and sky gardens

Extensive green roof:

- Consists of shallower soil depths

- A narrower plant range

- Requires minimal maintenance and irrigation
- Provides access for maintenance purpose only

g

WERR

Demands and Maintenance

Low: iE—in

Once awask

Medium: 3875

Twice a week

High: FFERFT
Everyday to every alternate day

Low: EE—IT
‘Once ayear

Medium: FLF—
Once every 6 months

High: E7<{EF 84—

More than once per 6 months

Low: §E—
Once a year

Medium: FLE5—7
Once every 6 months

High: E=EARI—RT

Mare than once per & months




Example — Zephyranthes candida

£l Family: &%l Liliaceae

E&22 Scientific Name: Zephyranthes candida
Z32#% Common Name:  Autumn Zephyr-lily
hx# Chinese Name: i (EE)

-~
-

OJRBRHMEREIEIE Tolerance:

2 ~ - 7-~ = s Nk { V
o A S 5M Exotic
\ \ i 4% Evergreen

K @@ Wind #5 Drought - &RE Shade

I9A0) punoun [zHEL XN
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REFEFIF Applications

Ry ST LR LR T |

LB AENTATEE
Podium planting at Tamar Park

T e

ROREABNTATEE
Podium planting at Tamar Park

e

' G i RENTEANEENTS  ERTBNNET
GRS HESKEEENERSL White flower with yellow Fine textured leaves
Green roof at Sha Tin Sewage Treatment Works / K stamens

#ilg&% Technical Information

EERLIRE (mm)
Recommended Soil Depth

200 - 300

BB Z,E sk Fertilising Demand
o &b &

{&8UE5k Pruning Demand
% o

BEZES InSeason

28 [1]2 4[s[6][e[o o
e =
3




Softscape Maintenance

wx —F b

| Diseases eedig | Fertilizi
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Vi

o %

»

# Family:
B Scientific Name:
¥ Common Name:

3z Chinese Name:

S RBAERIN Tolerance:

R Exotic

\/

AEPEEE S Irrigation Derr'\and

..

¥

{ oy . BB¥ZER Fertilising Demand

P W N

{E8yZE s Pruning Demand
K\

A Wind

_:..'-‘.., "3 .‘.\:]
o 5 "
e R
# & §| Poaceae

Axonopus compressus

Carpet Grass

b utiil ]

sseln %%ﬂé

758 Poliution

# Family:

B Scientific Name:

#3r % Common Name: Mother-in-Law’s Tongue

hx R Chinese Name:
CIRRNERIBIA Tolerance:

#EBEE SR Irrigation Demand

R4 2|3k Fertilising Demand

o b 4

{E8IZE 5§ Pruning Demand
<’
4 'f

S "\,

ST Agavaceae

Sansevieria trifasciata
‘Laurentii’

EMREM

SALT
P

&

el (M) (e

WA Wind SR Salt Spray §ERR Drought 35 Pollution REER Shade
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Maintenance

Requirements




Plant Condition

Landscape Design and Plant Selection for Green Roof in School

Weeding




Irrigation Point
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Edge Condition
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Drainage
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More Information: https:/ /www.greening.gov.hk

ggelgm%gmmssmw’m?z@u eve ETIEEAVA - IE AR A= £ ) v - HONGE
e i o G SPecil Adiiartv Rgin Contactle /( FAQ / Ussful ks rer keywords) Q0 3&@"

Community /" Green Technologies Knowledge Database

Tree Care Outreach

What's new

= Seminar on 'Tree Life Cycle' &
‘Urban Forest Management and
Biodiversity' NEW!

= Seminar on Brown Root Rot
Disease & Tree Failure Cases in
Hong Kong NEW!

u Handbook on Tree Management
NEW!

= Educational Video on Brown
Root Rot Disease NEW!

= Greening Newsletter - Winter
NEW!




Maintenance of Green Roof in School

REGEREHIIRE
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General
Observation

*no observable maintenance
deficiency related to the
green roof projects
completed by ArchSD

as long as the green roof is
properly designed and
constructed, there should be
no specific building ‘
maintenance issue
compared with similar
structures without green
roof.




Water Tightness

*Green roof should be

EEET e e
properly attended to ey 1| e L

prevent any potential
damage to the existing
water proofing layer.

*No evidence that the
greening facilities will
adversely affect the water-
tightness of roof structure
so far.



Structure

*Before installation of
green roof, conduct
structural assessment by
Registered Structural
Engineer

*Maintenance check for
any structural defect
where necessary, e.g.
cracks, spalling concrete,
water leakage, etc.

A7 VN N ED /
E >
-f.l"-» P )
TR A ', AN
- : M
s



Routine

Management
Attendance &
Inspection = warow ;
reen Rocf Plants Existing Edoe
bble
pping Pipe ! ipping Pipe
*Attendance to clear ? / [Wmm
surface channels TP L[ -
*Check Subsoil drainage Hi i 5L RO Gl
and any movement joints S Y AR v S A | B
under greening facilities < rontn e T Sotves Sambetes
reenlink FD25 Drainage Board
. reenlink PMM45 Retention Mat
*Regular watering & roenink WSF40 Root Bamr
fertilizing.

*Regular weeding, plant
cutting & monitoring plant
growth



Recent Preliminary Inspection to the Schools completed
with Green Roof before handover to SSB but currently not

maintained by ArchSD
(Observations in respect of Structural Safety)
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 Government Schools : maintained by ArchSD
 Non —government Schools : maintained by school/EDB



Preliminary Inspection in early June 2016 to 48 new Schools
built by ArchSD

Loading of original greening — already taken account in
building design

During this inspection, subsequent alteration & addition of
greening was found in some schools.

Sign of immediate danger at the time of inspection was not
found, however follow up action is required



Addition of large area of greening :

Large additional planters -> Increase in loading




Extensive addition of pot planters - -> Increase in loading




Addition of large planters concentrated at
small area -> Increase in loading

TESLNYY P TR N TSl T e ST - / 7 o T o e
R RS S S ey |
~ G . O W v :{i ! '
o) |




Change of use of the roof -> Change of loading




Minor cracks found at some RC beams under
green roof — require further inspection and
investigation to determine whether the cracks
are structural cracks caused by overloading



) T4 { LTI, WU AT ANMSTRA N T e ]
3 2 ol S SHEA v 'y
SERETY 9 S § <551 B ’v#‘w’«'," B T X
) Aty o A : : LA e N . (5 > 4 s
L & L A "',‘ ¢ L 'Ief Vo a8l \ a8 RS, N

Leakage problems found at some schools -
may lead to deterioration of the structure in
the long term — remedial works asap




Suggested Follow Up Action

» Schools not maintained by ArchSD is subject to
Buildings Ordinance under which BD submission
and statutory compliance checking is needed

» Seek professional advice from AP/RSE

» Proper maintenance and repairs to the green
roof, including drainage system, and the
supporting structure roof



Thank You

Architectural Services Department
The Government of the Hong Kong Special Administrative Region



