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ABSTRACT

Keywords: green building, water retention at construction site, facilities and

construction method, guideline for planning and design

1. Purpose of the research

The Green Building Labeling System has been established by the Ministry of the
Interior, ROC (Taiwan) in the year of 1999. The green building policy has become the
most important part of sustainable development policy in Taiwan. In order to improve
urbanization problems and increase urban water circulation, water retention capacity at
the construction site was included in the green building label evaluation system. In
addition, the Construction and Planning Agency, Ministry of the Interior, has also
drawled up the "Technical Standard for Water Retention Design at Construction Sites”
in the "Technical Regulations for Buildings". It uses water retention index as the
evaluation standard to evaluate the effectiveness of restoration of water cycle and
considers both water storage and infiltration. It also provides the design principles for
water retention, construction standards and precautions in the construction sites.

Having implemented water retention index for many years, a lot of building have
completed water retention projects. But in designing water retention facilities, both
"Technical Standard for Water Retention Design at Construction Sites” and “Green
Building Evaluation Manual " will be used. They provide the brief description of design
and engineering but lack complete planning and design processes, selection suggestions
for site applicability, and detailed descriptions of facility installation and application of
design methods. Therefore, the calculated water retention capacity in the planning and
design of many projects meets the base value of water retention index. But the actual
installation and operation often lead to ineffective effects. Also the lack of follow-up
maintenance and management plans will also affect the effectiveness of the water
retention facilities. Therefore, this research is required for improving those drawbacks.

This research project period takes ten months. Based on the requirements of the
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project, it aims to carry on the systematic research on surface runoff harvesting systems
at construction sites. Firstly, collecting policies and technologies related to water
retention facilities of newly developed in domestic and abroad in recent years. Based
on those results, the planning and design guidelines (draft) for water retention facility,
which includes design method and suggestions for subsequent application and
promotion, will be developed. With this guideline, engineering efficiency and quality

of water retention facilities will be improved.

2. Methodology and procedures

Contents of the research methodology and procedures include following three items:
Collect policies and technologies related to water retention facilities of newly
developed in both domestic and abroad in recent years..

Develop and evaluate the on-site applicability, configuration principles and
maintenance management plans of various water retention facilities..

Develop the planning and design guidelines (draft) for water retention facilities at

construction sites and suggestions for subsequent application and promotion..
3. Major findings

This project finds that some design methods for water retention commonly used
in construction sites are not described in the specification and green building evaluation
manual such as rain gardens. Also some design methods have examples in the technical
standard and manual but no relevant design suggestions and standard drawings such as:
grass trenches, permeable asphalt, green roof, etc. In addition, some design methods
listed in reports from abroad are similar to two or three facilities of water retention
methods in domestic technical standard and manual. It causes confused for architects
and difficulties in classification for water retention methods. For example, rain garden
has the capacity of infiltration to retain water. It is similar to the water retention method
of green space or grass ditches in Qi classification in Green Building Evaluation Manual.

Also the elevation of rain garden is lower than the surrounding areas and it is also

XII
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similar to the storage and infiltration open space in Qg classification in Green Building
Evaluation Manual. In addition, capacity of water infiltration in rain garden can be
improved by replacing natural soil and using artificial soil and drainage pipes buried at
the bottom of rain garden. This more likes method of underground storage infiltration

in Qs classification in Green Building Evaluation Manual.

4. Major recommendation items
Through this research, following two immediate to short- and middle- to long-term
recommendations are listed and explained as followings:

Recommendation 1

Publishing the guidelines for planning and design of water retention facilities at
construction sites in green buildings and holding training workshops: immediate to
short-term
Organizer: Architecture and Building Research Institute, Ministry of Interior
Co-organizers: Taiwan Architecture & Building Center

It is recommended that experts in various fields are widely consulted for the
guidelines in planning and designing of water retention facilities at construction sites
in green buildings in this year. Continuing collect existing water retention methods
which have obtained the green building materials label. In the same time, guideline
typesetting and content editing are conducted for the guideline. It is also recommended
to hold workshops based on this guideline to architects and planners for the applications
of this guideline in designing process. Through workshops, architects and planners will
reduce the improper design and waste investment in the future design and improve
capacity of water retention. The effectiveness of water retention will be highly
improved.

Recommendation 2

Incorporating the life cycle concept for water retention in the water retention index at
construction sites in Green Building: middle- to long-term
Organizer: Architecture and Building Research Institute, Ministry of Interior

X1
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Co-organizers: Construction and Planning Agency, Ministry of the Interior; Taiwan
Architecture & Building Center

The water retention evaluation index is aimed to natural ecology and
environmental sustainability. Due to the impact of global climate change in recent years,
most developed countries have advocated energy conservation, carbon reduction and
circular economy as national development goals. The water retention capacity is used
as the evaluation basis, but after construction, the capacity of water retention will
decrease with the time depending on the characteristics of water retention facilities.
Different design methods have different renovation or replacement times but they have
not been reviewed in the index evaluation. Therefore, it is suggested to study and
analyze the environmental impacts of various facilities such as energy use, resource
consumption, pollution discharge and other environmental impacts of various facilities
in the process of products, engineering, construction, maintenance, repair and
replacement. Incorporating the life cycle concept for water retention facility into the
water retention evaluation index can achieve the rational design of the water retention
facilities and improve the goals of energy conservation and carbon reduction, circular

economy and sustainable environment.
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AoKIETRE 5P R A M F P %2 A (Low Impact Development, LID):
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Rt O BT NESR A BRUFFEE IR EALE
4. kAR A *3-WHdp= (Evaluating Options for Water Sensitive
Urban Design - a National Guide, 2009)

BRI E 2 AN RATR A K3 (WSUD) 4% 315 = 0% ~ R~ K
Vo dpes BEARV RKFAEFHREFFRER R S #éﬁ%@?a’”
KT~ R s R s B s B TOREIE SRR KRR BB FESPMPN T 0
FPLEER R R RIZE S FHRA
B, P AR REFFTREHITEE-ZAAP FEZERSTE (FE L2 (I

bR KT RENREKE =271 2006)
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NF e 4 RS F AT P R TR e S A LR R e R S
o SEAR B B IR S R TR R SR SR 2 > g

TIE PO S N LT zﬁﬁmﬂ@¢ﬂﬁ R L ¥

6. A W3 AAHKW I o E gL p (Stormwater Management for

Sustainable Urban Environments : 2017)
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CROSS-SECTION

Maximum Watar Surface Elevation

Min. 5 Freeboard (18" - Designed for 10-year storm)

e

~—— Side Slopes 2:1 (Or Flatter)

Avarage Water 2.8 Pormaable
Surface Lavel (127) Soll {Min_ 30"} - Dense Vagatation
Pr— L Optional Subsurface
2o i V'8 Infiltration Tranch
12 -24" Clean Washed ' ) ~ Uncompacted Subgrade
Uniformly Graded §” Diam. Perf. HDPE Jau ?
Aggragate (AASHTO #3) (4" From Bottom)
Wrap Trench with

Non-woven Geotextile
B 3- 4 Vegetated Swale(3& 2 )3k 3* B
(F A %k : 2006 - PENNSYLVANIA Stormwater BMP Manual )

LM mmu 1

®] 3- 5 Vegetated Swale(3£ 2 &) 3, B
(F#L %k : 2006 - PENNSYLVANIA Stormwater BMP Manual )

2. Vegetated Filter Strip (12 2 &g+ )

% BMPs 2 /4 353 % ch@] ¢ B vk ¥ 5§ Vegetated Filter Strip (122 i&
i B BAPE R g) A "‘Jfﬂ’f [% 3 PSS (eE 5 TR~ JEA ~ iR
A A REALE)L B K MR RIS R R R E (R AR L
- AU R 2 R R BLROS CH P FRAR BT R

p;civ Pens e Qi m-kgp o il % lele*{QJ;%E;%,kiéi;: ,
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Y4 v e Pervious Asphalt(E R4 7)1 2 G b0 B X LI IR T 4 o
fﬁﬁgﬁr%@l—%ﬁ,gj@fﬁom% SIHETRAIM S 2 TR FIHET AR
E5omb RS NAXF LM

.

%@ * B3 f(Open Graded) » fe 4t 3

L3

CROK AT HET pod aid o iR :P”f“ﬁ]x Hi4e B d@piifac 4 o g R
REERG LR MFIRE > DB R k2 E s HApR R E T

W

A7 %4 W3-8 2 W 3947 o

Choker Course; AASHTO No, 57
Sufficient to fill large aggregate
space

Pervious AC Pavement (2 1/27)

r’ Chan uniforml,: grhdad

oy coarse aggregate, Bed depth varies,

" generally 12°- 36"

MNon-woven Geotextile
on bed bottom and sides

] 3- 8 Pervious Asphalt(i% -k {258 §)3] 5 B
(F#L %k : 2008 » Low Impact Development Manual for
Michigan)

) 3- 9 Pervious Asphalt(i% -k 28 )7+ &, B
(F K %k : 2010 » Low Impact Development Manual
for Southern California)
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V3=Va+Vb+Ve
(ﬁ — EIH{EFEVa
| WA TERIVE
HFEERVe
1T

W3-10 A 14 E7EHI HeFE T LW
(FH %k 2019 ER%2 AER Lo A 42T))

4310 P P > QA B HTH L BT ER T A LT EECH Va
TSR Vb, 2 79 BeitH Vo = BIRA > e 3 N % Frimip bl dcak 2 2 34
Behl 2kt 2

%+ ®* & BMPs » LID » WSUD ~ GI ~ SUDS ~ LIUDD % /& 357 %3 & §
HOEETRQ RUEE Lt R EEN AU RN &
BRI SEALHL S %fﬁ*ﬁ%‘*ﬁ@&%~*ﬁ7m»‘iﬁﬁia

o EFEARRYE REEAEN VR KRBT FAAP R A P Sk
A ERBRZP M2 FEHRT BB TF Va, 9 Green Roofs(7 78 & i) »
4@ 3-11(a)7 & > ¥R TH 5 75F Vb, &0 Potted Plants( 2 4%)& Green Walls(& 4
) > 4eB 3-11(b)7s & 0 M2 T @ e F Ve ; ¢ Tree Box Filters(#48) > 4§l 3-
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o e 2% WP 104 & Aorg (7eh T B TR 5 (W e L p 1% 106 £ F 2P 5

T A f%’kék*@%%'léké*iﬁél(i?éh x

<— Plants
) ) Drip or irrigation system
Growing medium P O Tigaon sy
Filter fabric Growing medium

Drainage/storage layer
s o Plants
Insulation

Waterproof membrane Support board

Protection board

Roof deck

(a) BB % (b) =24
# 3- 11 Green Roofs(& "E 4 1 )27 Green Walls(F£ 2 38)3] & = % W

(FH %k : 2013 » Water Sensitive Urban Design - A Guide For
Wsud Stormwater Management In Wellington)

B 3- 12 Tree Box Filters(#48)i&m %k % 2| & 7 & W
(FH KR 2015 RZEZEKFFERFREHF L)
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i T pgae 2 TRRIFERES | ERAPLSEATHLPY 2
T H O i dnt p R g2 R RIS RER T B ehh s ok 2 o @ BMPs»
LID ~ WSUD ~ L 3 $8e& "R p7 g « 2% % K $4 ~ GI ~ SUDS ~ LIUDD 12 2 j& 4
B ERagd B R 8 QR ﬂﬁ#puzdﬂz 7z B N LS A £ e AN
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%

'al(.v,. %), ® > 2T #02 Rain Garden(# -k 7= [F])% Infiltration Basin( » /% %)

34
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- 5 BB
1. Rain Garden(# -k 7= [f])

% BMPs ~ WSUD ~ GI ~ SUDS ~ LIUDD M % & 5935 % % cnE ¢h 3 B ek 7@
¥ & * @ Rain Garden(® -k T F)1 2 » 2 2% Lp pFRA) 3 e A 1 R e
S oo TR AFHRER P A AR AT RS d A AR T
BE THRARFTTRERA AL TRIE MR R RS ¥ T BB

CHERE R AR F S EAAR TR 0 B 3-SR
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NATIVE PLANTS

with a variety of grasse:
wildflowers, and woody
plants that are adapted

climate, and other site
conditions

A rain garden is planted

S,

to the soil, precipitation, ...

DRAINAGE AREA :
This is the area of §
.---timpervious surface that :
i idrains stormwater runoff :
i itothe rain garden

he berm is constructed
i as a barrier to control

i slow down, and contain
i stormwater

PONDING AREA
The ponding area is the
lowest, deepest visi-
bie area of the garden.
When designed correctl!
this area should drain
within 24 hours.

This curb cut and

concrete flow pad are :
designed to help redirect :
i stormwater runoff to the :
irain garden system and :
iout of the storm drain.

INLET

This is the area where
stormwater enters. The
inlet is often lined with
stone to slow water flow
and prevent erosion

® 3- 15 Rain Garden(# -k - BT &, B
(F 4L %k : 2015 » Green Infrastructure Guidance Manual )
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BACKUP UNDERSDRAIN PIPE IN CASE-/
OF STANDING WATER PROBLEMS
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STORMWATER INFLOW
VA OVER—LAND FLOW SEEDED WITH TURF OR MEADOW MIX
OR STONE—LINED INLET \ (SEE SITE PLAN)
EXISTING GRADE
AVAVAVAVAVAVAVAVA AN

VARIES 153" TYP. EXISTING GRADE

(SEE SITE PLAN) (SEE SITE PLAN) Y

3
L ooy

GEOTEXTILE FABRIC 6" TOPSOIL LAYER

~ 1.50" STORAGE LAYER

\\* 4" DIA. PERFORATED HDPE PIPE @ 0.5% MIN. SLOPE

NON-DEGRADING FILTER SURROUNDED WITH 4" NJDOT #57 STONE (IF SPECIFIED ON SITE PLAN)

MATERIAL TO SURROUND
AGGREGATE

& 3- 18 Infiltration Trench(G% i% /& )3k i+ W
(F A %k : 2015 » Green Infrastructure Guidance Manual )
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Native grasses, meadow,
or other low-growing,
dense vegelation

(FH %k : 2006 - PENNSYLVANIA Stormwater BMP Manual)
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