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2.1.1NFW#XOP stormwater management and harvest

<���DD�@=>�G?�D@AEBCZPNF)DDSGHNFEF@BCZ

PEG-IS

2.1.2?HIJ�-LID/low impact development

�GMKJ�9�LL/M-GHN6O�PN<8�/)QR2SHIJA��KW

#ELTQRIM)	U2J6XVN;�9)MK�FW�2�	OPOXYZE5P;

9[�L�N�DQRW#2�LMK��@AS

2.1.3NFGF stormwater detention, retention and storage

NFEF@��EG-)�DS

2.1.4NFEF stormwater retention

>GN\ZE]EF�QKNF���NF)��@��E��ZPS

2.1.5NF	
 stormwater storage

��N�	
����)NFS

2.1.6NF�� stormwater detention

�	�W
�2��N�����-��/���)NF2�����
�)NF�

��D�@��
���2����
�)D�S

2.1.7  !"#F� water storage capacity of pavement layer

JK��$F�� !"%#�NF)&��S

2.1.8 NFOP8(�N� design rainfall depth

'NFW#XOP()*+�],-�a
)��N)N�2*.P��N�B/S

2.1.9 ��DD�W#� volume capture ratio of annual rainfall

NF*�V�E�B0�)�1@23@�3E4�ZP2��`5(��6�W#)

NF����D�N�)7*S

2.1.10 D��D(8 discharge runoff coefficient

9:;�D�)<�`=>)�D�X�N�?7S

2.1.11 N��D(8 volumetric runoff coefficient
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8���`�N=>)�DD�XDN�?7S

2.1.12 �@� underlying surface

�N�F�)D	SAB��@��@F�IS

2.1.13 C��� green roof

�;D���E2XV�F"�G !)"H67I@#7I)J$�K%&@'&E

5LF"EMF8�#6)C�N(S

2.1.14 O��� impervious surface

*��BR(,V���O�9:)�$F)P$F��S

2.1.15 $F !�� pervious pavement

%1$@2QE1
NF]RS��*;)�� !\#S

2.1.16 $F+�\# pervious pavement structure

,(T$F+�\#E�$F+�\#S+BF�������")	"-)
"/)

��\��(��F��\��BF����*���)�"E	"-)
"/���

���	�)��\��(��F��\S

2.1.17 �F���� pervious asphalt pavement

5����� �!"(��\"@#$�BFQ���-)�	/)%&����S

2.1.18 �FF' ()�� pervious concrete pavement

5*<����)F' ()"(��\"@#$�BFQ���-)�	/)%&

 ()��S

2.1.19 ++U- grass swale

,�-.NF2/�BU-�,+++2OP-`)+0E)123@45NF67)

[�S

2.1.20 >0838� bio-retention measure

/�-�.)/0*�+0@)1E9>0�)8:@45NF6725+0"@:F

"@)1"@���-��F�/��S�	
NF��2NF�IS

2.1.22 ����� infiltration-removal well

�<������E������2V������]�����) !S

2.1.23 ��"-1/infiltration pool

#NF*�;<E"=QR��)8:F"-1/S

2.1.24 ��.$� infiltration manhole
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�<����E��%&��)'(.$)* !S

2.1.25 ��'+ infiltration trench

�<��E,-��)NF'�NF+S

��� 66 7

2.2.1 ��@F�

q——8(.N/>0

cq ——��8�1�23L4).N/>0

W ——��D�0

jW ——?@F�0

pW ——1�23`)8:�0

iW ——8(�������0

cW ——��8�QF�0

sW ——��8����0

qW ——NF�5�0

V ——�A��0

sV ——��8�)����0

aV ——�BC6�)����0

Q ——8(��0

zhQ ——F")F�7��0

sQ ——F8)9��RD�0

'Q ——�W)' �E��0

iTW ——:�9�A(;)D^F�0

TWu ——:�9�A(;)D�F�S

2.2.2 FKFD@����

F —— �F��	

iF ——�F�
��<���	
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aF ——������	

yF ——��8���)�F��	

0F ——��8�)���F��	

S——F�)=��	

yh ——8(>N�	

δ ——�������

ah ——�������	��

mS ——JK
�����

sA ——<��
��

kn ——�!)2���

ovz ——NF����� ��

uz ——NF�ZP��L	)FK ��

TA ——
���L	)NF�<���S

2.2.3 (������

P——8(3���

iψ ——�����)�����

zψ ——�������

zcψ ——N��������

zmψ ——���������

mP ——F����)�E����

aP ——��)�����

dmV ⋅ ——	
���

mψ ——�������
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cψ ——N������

K——�������

J ——F����

α ——�������

m——� ���

Tη ——NF�
�NF���!�

pβ —— W!�"C
���#L�$%��)&%S

2.2.4 "'

t——�N("�

1t ——#F�#F"'�

2t ——)$`NF�R"'�

st ——��"'�

ct ——��8�*�("-min/�

't ——+�"'S
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3 ���%

3.1 

�89

3.1.1 �N�,	��68-%`./U�-N�0�1 20�23�N�,�42���

-5�
��N�6 584mmSNFOP8(�N�	75�
��N�(82 ���-&

P'�9!�N�����D�W#!L	)8(�N�()� 3.1.1-1@� 3.1.1-2S

: 3.1.1-1 ��;<=>?�@ABCmmD
("

9!
*� 24h

1�+� 45
2�+� 81

: 3.1.1-2 EFGH@��IJ�
�?�@

���D�W#!-%/ 55 60 70 75 80 85 90

8(�N�-mm/ 11.5 13.7 19.0 22.5 26.7 32.5 40.8

3.1.2���-,N:;7 2G,N�-(8S

-I-8(,N:;	7>�-3.1.2-1/(8S

912.0)35.11(
)lg74.01(3064

+
+=

t
Pq -3.1.2-1/

�<=q——8(,N:;[L/-s·hm2/]�

t——�N("-min/�

P——8(3>?-a/S

.P4/6= t ≤180min2P =0.25a0100aS

-�-8(,N:;���N("E3>?)12	�37@A>�(8S

711.0)8(
)lg811.01(2001

+
+=

t
Pq -3.1.2-2/

.P4/6= t ≤120min2P ≤10 aS

642.0)8(
)lg047.11(1378q

+
+=

t
P

-3.1.2-3/

.P4/6= t ≤120 min2P410aS
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759.0)10(
)lg091.11(2313q

+
+=

t
P

-3.1.2-4/

.P4/6=360min≥ t4120min2P ≤10aS

744.0)10(
)lg321.11(1913q

+
+=

t
P

-3.1.2-5/

.P4/6=360min≥ t4120min2P410aS

8(&P3>?��N(",N:;(5�6AS

3.1.38(�N("=

1 NF)$)8(�N("2	7@�(8=

21 mttt += �3.1.5�

�< t——�N("�min��

1t ——#F�#F"'�min��BCD��@�7�;E��E�8FL4-��

+G9 5min�HII�9 5min015min/S

m——� ��29m =1�

2t ——)$`NF�R"'-min/S

2 �	
.�:8("267�-8(�N("�710~15min(8S

3.1.4 ����=

12;�@��)����	J������42 ?�,"�(<� 3.1.49%S�

�����	7@��;��!
�(8=

F
F ii

Z
ψψ ∑= -3.1.4/

�<= zψ ——�������

F ——#F��-m2/�

iF ——#F�3K�@����-m2/�

iψ ——K�@��)����S
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:: ����� FGK9

@��;� N����� ψc ������ ψm

��

�"��-#���;≥300mm/ 0.3~0.4 0.4
O��@HE=>)
��@L

M��
0.800.9 1

E=>)
�� 0.600.7 0.8
N?�.LMI��$% 0.800.9 0.900.95
�@=EAI��$% 0.500.6 0.7
LM��B�)C=I��$% 0.4500.55 0.65
OPC=I��$% 0.4 0.5
DAQ=.C=I��$% 0.4 0.400.5
REA)�I� 0.3 0.3500.4
�� 0.15 0.3
F� 1 1
�@M&���(≥500mm) 0.15 0.3
�@M&���(<500mm) 0.3~0.4 0.4
�FE��� 0.0800.45 0.0800.45
@S$%-50��23+�/ ' 0.85-1.0

3.1.5 ��NFF�	2��%6!2T���,�(<� 3.1.5<^%S

: 3.1.5 ��;<���LMN8OPCmg/LD

NF���� CODCr TSS NH3-N TN TP

��NF
E?�� 15002000 500500 10025 20080 0.402.0

(?�� 300100 10050 2010 4020 0.100.4

U;@$%@

VHINF

E?�� 15002500 10001200 5025 5040 0.201.0

(?�� 300120 300100 104 5010 0.100.2

WX)HIN

F

E?�� 20003000 20002000 2050 50100 0.505.0

(?�� 300300 500300 2010 5020 0.101.0

�FE�@��NF 10040 <10 0.202 4020 0.0500.2

3.1.6 NF��ZP�FB�()NFF�G 	H�_ >R#� !	4SNF2"Z

P65;PY"2�F�	7*�F� !�4S

3.1.7 ��F����	J������42 ?�,"�(<� 3.1.79%S
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:: 3.1.7 ��;<QERSTUVW@�?�@�mm/��

! � *���� F���� �N�

1 1.4 25.1 2.2
2 5.5 34.3 4.9
3 19.9 63.4 8.7
4 27.4 126.3 20.0
5 63.1 148.8 32.5
6 67.8 155.0 76.8
7 106.7 127.4 196.5
8 95.4 106.9 162.2
9 56.2 95.6 51.3
10 15.7 74.2 21.2
11 6.5 38.9 6.4
12 1.4 27.1 2.0
�( 466.7 1022.9 584.7

3.1.8 ������	2���,6!2 ?�,"2�(<� 3.1.8<�%^PS

: 3.1.8 XYZ[K9

��
���� K

m/d m/s

I � <0.005 <6×10-8

Z�I� 0.005~0.1 6×10-801×10-6

I�Z� 0.1~0.5 1×10-606×10-6

+ � 0.25~0.5 3×10-606×10-6

Z , 0.5~1.0 6×10-601×10-5

J , 1.0~5.0 1×10-506×10-5

< , 5.0~20.0 6×10-502×10-4

��<, 35.0~50.0 4×10-406×10-4

� � 20.0~50.0 2×10-4�6×10-4

���� 60.0~75.0 7×10-4�8×10-4

3.2 �@�\

3.2.1 ��D�(�>	
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FhW yzcψ10= -3.2.1/

	� W ——��D�-m3/�

zcψ ——N�������

yh ——8(�N�-mm/�

F ——#F��-hm2/S

3.2.2 8(��(�>	


qFQ zmψ= -3.2.2/

	� Q——8(��-L/s/�

zmψ ——�������2�� 3.1.4�

q——8(�N��[L/-s·hm2/]S

3.2.3F��������NFW#XOP' QR��S

1 ��@��8�)F���� "NF^F�@���@!"��

2 NF#$ZP%2F������ "NF^F�@E&NF-��@ZPF�@#

[F�E!"��

3 OP'0F(LNFQR)�OP%2F������ "NF^F�@E&NF-

��@ZPF�@�K�@*��@#[F�E!"�S

3.2.4 NFZP�'0F()+#F�� "F�*��@F(�K�,�NFB�8�-

PF�


1 +��F�*���.�������2 /0,%123	(�S

)135.01)((0.52 dmamzh VPPSQ ⋅+−= -3.2.4-1/

	� zhQ ——F�)F�*��-L/d/�

S——F�)���-m2/�

mP ——F�4�3)5E*6�-Pa/�

aP ——76)*8��-Pa/�

dmV ⋅ ——+��9:-v/s/S

2 F(+�K�1��,3>	QR(�


1000/sms ASQ ⋅= -3.2.4-2/

	� sQ ——F()+��KD�2m3/d�
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mS ——JK��+���2L/m2·d�;�� 1 L/-m2·d/�

sA ——<�����2<F(=FKF����=FK,3>��F��?E2

m2S

3 NFB��F@P."�A"B�8�%-PF�6DB�F�) 5%�10%�/@

P-0B"�IB�%1;5$-PF�S

3.2.5 �"1LPF�C�3�S

:: 3.2.5 ]^_`ES��a�Cm3/m2D

2\;D
PF�C

�O%E FO%E GO%E

]&� 0.66 0.50 0.28

3&� — 0.28 0.12

�"1L*�+PF�C���6'H1@4.;D@���"56@S1�	@EI

�#�IJM��2/T#�0,%212 1.0L/m2·d�3.0 L/m2·d(S

3.2.6 HI$%S4PF�C��I�5�23�9%


: 3.2.6 ������a� CL/m2·�D

I�5� PF�C

C=I� 0.40�0.70

�I� 1.00�1.50

FKLMMI� 0.20�0.50

N
$%�O;S4PF�C123��D�PQ3�^PS

HI�$%S4P*�+PF�C12 2.0L/m2·d�3.0 L/m2·d(S

3.2.7 8)N7PF�C2���)TPR@HII�IO2,�@9)N7�	22� 3.2.7

��S

: 3.2.7 �	
���@a�CL/�·�D

N7�	 ��FSN7 89PFN7 ��@�F�� ����

	� 40~60 20~30 10~15 3
5

>���

����
80~120 40~60 15~30 —

3.2.8 67���	
F�F������1@	
�����2������F�)

1.0%~2.0%(�S



18

3.2.9 NFP���I)PF����67�F�F8(	4,GB50015 E�67F8

(	4,GB 50336)PF���PF�����S

3.2.10 NF !ZP"#	��QRF�$���2%��&'3()*

1 NF+�D��3	4 3.2.1�(�2�N��� 45mm~81mm�

2NF�ZP���NF+�D�) 90%(�2]�,-�.-���

3ZP"#)��/8(PF�0���!F1NF+�D�) 40%S

3.2.11 �.-����� 3.2.11QR(�S2<�3()�2�����NF+�45�

�6��S

i 10W Fδ= × × (3.2.11)

� iW ——�.-��-m3/�

δ ——�.+��6-mm/����1� 1mm~3mm2��71� 2mm~5mm2

�A71� 7mm~15mmS

3.3 ZZ[
��\

3.3.1 898�)89��3�(�*

s s sW KJA tα= -3.3.1/

� sW ——89�-m3/�

α ——:�;�"<2��� 0.5~0.6�

K——=>89"<-m/s/�

J ——F ?�2��� 1�

sA ——<�891!-m2/�

st ——89�"-s/22(�@#��≤12h289�-$/@89A�≤72h2�T≤24hS

3.3.2 898�QF��3�(�*

cmy
c

c tFFqW ⎥⎦
⎤

⎢⎣
⎡ +×= )(

1000
60 0ψ -3.3.2/

� cW ——898�QF�-m3/�

yF —898�%:)!F1!-hm2/�
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0F —898�)&'%F1!-hm2/2(�898�� 0�

ct —898�*�B�-min/�

cq ——898�*�B�L�))NC6[L/-s&hm2/]S

3.3.3 89"#*�B�`)#!NF��3�(�*

( )P c sW Max W W= − -3.3.3/

� pW ——*�B�`)#!NF�-m3/2*�B�U(���20��� 120minS
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4 '()*

4.1 ��a

4.1.1 67X��NFW#XOP)')@V a�NF*%��E+�D�2�>DE+

,��NF)0�"OPS

4.1.2 67X��NF8( !�X�A	
#J@2]0�D�	
 !S

4.1.3 NFW#XOPBC)8( !2�FG68�-)a�FD�0��,�()F

$2]�&'3()*

1 .6�M�)a�NF��+�"<0�� 0.5�

2 H,��-a�NF��+�"<0�� 0.4�

3 a�NF*%��0���A/I)':) S

4.1.4 DP�1!0 5 >1-J/'K)H6BC&'2�2"#NFW#XOP	
2

*QRBC8(SP�1!�� 5>1)2�&'QRNFW#XOPBC8(23���

�	
L ()MRS

4.1.5 8<NFW#XOP"#)68P�2�8a�NF8�2]�#W\�S

4.1.6 H6BC)458��ENFW#XOPBC#\�SNOF6@789�ED:�

�;<NFP<L@=�)��B+NO�-�6�!NF@#@F6Q"ERSNO0�

6)T�)RSF6S

4.1.7 67�1�UPLNF>45L45V�)W,20GUPX?LX?,@S<�1

��UP9"�1S

4.1.8 A�9F�1)�RB@YCZ�B�$%O;I�UP9FE��1S

4.1.9 ��B7@$%�67�DO9��UP3��EI2]�U�^NF-F9�).

�S

4.1.10 �367)[�G�*9AI[�1\7�)NG/K���DOB7I �

300mm2]�U�5H0NF/X).�S

4.1.11 �����������������������

4.2���������

4.2.1 NFW#XOP	
�X&'D6	
I;QR2]X�AD6	
#J@S!,
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��-���D6,�	�J6NF@#8�S

4.2.2 NFW#XOP	
����N�@�A�1@��0,IU��(�(Y[2]�

]K'3`^*

1 	
.�@	
' �

2 NFW#XOP�:�

3 NFW#XOP8�	�E���

4 �1�CW#�

6 �+�D�W#��

7 <0_�S

4.2.3 NFW#XOP	
�A2OPD:��@3��9�@9FE�I8� La�N

F�2]�&'3	�*

1 H6BCO"1!` 2000 $�M�'K)&'2�J6NF@#8�2;6J6 

!0*NK$�MO"1!J6@#^!0�� 30 O�M)NF@#8��

1/O"1!(��I*

Pa�&'2O"1!L��O"1!2���-0]K�>9")��/)<E1!

(�

YPa�&'2O"1!=68P�1!-9�1!-]K�>9")��/-9FE�

P�1!�

2/NF@#8�]K*NF@=�@;<@#Q")NOF6@�N()���Q)

NF !�@:���88�20]K0D�DO�8 50mm)3��9�S

2 O1�9��L ())68BC29�FL�< 50%0P�RSNF)3��

9��

3 >�2�%@�RB@;RL@-R�BE=3$%@MaO;)9FE��0��

70%�

4 H,��-�+�D�W#�0D� 85%��T�-0D� 70%S

4.2.4 68P�T�8(��&NFW#XOP)()2H6���QR�1 �W#25

H�-aNF��2]-4NF�	
()�[S

4.3 KK�
�

4.3.1 NFW#XOP�U��8@R#"#� !ZP"#�@="#U�L�T�2]

�&'3	�*
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1 67X���A2UPNF�8@R#"#2�367�1)9FE��9��8�

88��

2 ;<���1)67�8 !ZP"#2 !�1NF2ZP�9�S1@%�>�

�8��3I�

3�A�10V?L&'�F !�)�-22�F�P"�A/I':) �2�8

@="#2 La�NF)*%��S

4.3.2NFW#XOP"#)8�	�2���&'�1@NFW#XOP' @�A�1@

3�1'�NFZPF�IJM2U��U@&V(��S

4.3.3NFW#XOP"#��&'3()*

1 NF�8@R#"#���OP%�Q"�

2  !ZP"#�8 !@4@P<@W�XZPI8��

3 @="#�8 !@@=�X��"I8�2%�X�8@R#"#E !ZP"#

T��PS

4.3.4 NF !ZP"#)8�	���3A�1��*

1 � !)N��

2 ZPF�@ZPFPF�"XN&�N	Z)Y�C6�ZPF)F�()�

3 F�$����

4 U@��5S

4.3.5 NFZPPZ���� !�EZPF�@PF�[�F�()IJM:�5$��S

�QD�DPWL�3A5����

1 ��PF

2 �	PF

3 
��PF

4 ��@����PF

5 ����PF

6 ��

4.3.6 ��NF��P��ZP@NF��L��)T���2�� !���INF"#@

��8�S2$$%�N"&'")ZPF�(���))%���N�*2��NFOP

��PZPX��#\�)��S

4.3.7 +	��NF,<T�����INF��@��8�S	
`���NF�OP
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��-�8�.������2���P�����8�S

4.3.8 X67��)���;NF�� !"#& 50 ��$%N&�a�NF�'/��

A()*+),)(-.2X��/*0*��&�NF�� !�1 100��$ 24	&

%N�ARS

4.3.9 �28�))�2),'�	��#F�0 81mm%N�2�2&3'"45 24	

&S

4.4 ���'Z���

4.4.1 NF��8����#F�!@�6@71��21I38�P2F9:@ST@:

�@�$@�2(T@��A@���@�����8�I6�L�T�S��`;�71

��),'&&2�<84B�28�S

4.4.2 ��'Z !�"#$;L%&�'&�()*+, !"-)���'ZK�.

1 /0123456�74%& !8

2 9:;<=>X�?@X�ABCXDEFXY;L !�

4.4.3 NF��568("#&�=(->

1 �P71��&271�25?�/� 10-6m/s2@��FKC�2�7A/� 1.0m.

2 2��56QB !(8��8�&2"#&���&3'/� 12h.

3 ��67C�&7��9'	� 600mm2@8<�F:�L��F(&2�(82

F9:�.

4 D����a2NF��8�C67EF;'�	� 3m.

5 2NF��8�(�8\&2<$�G/EHI=&2F7B�27B�JK�!�

��8 200 g/m2
300g/m22�2F5)"/������8�)���F�	2]
��

>�@�F�E�?�)�	S

4.4.4 �F����8(�N�
�	� 45mm2�N����8 60min2�F����\

�
����F�����	C,CJJ/T188@��F����BX��	C,DB 11/T 686)

��	 S]��!"�	>

1�F�����#$%6&2'%(!8)�F��@�F*$�@�F$�E�

FG$�.+�F��8)#�!M,1%�2���-�
	� 600mm2]
<8.

F�.

2 �F��
��!"�	>a) ��/0
�� 1×10-4m/s212P�F��@�F3

4@@5�I2+2P16778)���2�#!�9�3�: &])2%. b)
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�F��)<�2;<
�	� 8%2�F34)<�2;<
�	� 10%.c) +��2

P�F���2�B�=-@B>=-@B?�-I
����F�,JC/T 945-2005)

��	 .

3�F*$�
��!"�	>a) ��/0�	���2�2PJJ�F34@K@@

CJAJAI.b) <�2;<
�	���.c) �-�8 20mm
50mm.

4�F$�E�FG$�
��!"�	>a) ��/0
����2G$��2PBB

CJ@@�@ACDBB@EFI2$��2PBBCJAG�F34.b) �F34

)<�2;<
�� 10%2@EFEEJ)<�2;<
�� 20%.c) 9�)�-��

	� 150mm.

5 
���
)UH,EBC�	S

4.4.5 !����
��!"�	>

1 !����
I�LD�J��A��2!�E-�8 50mm~100mm2K���

200mm.

2 LDNF��LQ�!���2+�Q��
#�MM8)NOP�.

3 !����78
�PMNM/)36.

4 +2P�����18)���@��AI��8�<���),S

4.4.6 -8�O8�
��!"�	>

1 L�4PF�)#FQ
�P70ST@(�ILNFRGQR4M�25D�S

Q)��]�����

2 �	R�NF
5�����8�2����R�R��*����������

3 -8��8�
8����2��P���@�FR>I��2���
 �8(

!K 100mm�

4 -8��8�"#($8�%F�@&'�(&)�@*�@+,�F��-%�

I2K�8�
./$0123a/%F�4-��R�W#' � 2:56 200mm


300mm27 �8� 400mm2]
8 100mm)8 �b/(&)�9-:&8D;� 2

+(&<3&8=:56 250mm2(&�3��9���� 1000mm	c/
���5 100mm

)�E�
T�	d/���F���� 200mm�300mm2����������42]

�>���(�� � 100mm) PVC!"#	e/>!"#���8��$� 300mm)�

�%%�S

4.4.7 ?@:�E?@�-&/'(/$)��*
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1 ?@�-&/�P�+,	!�� 1hm22K�<-.A1)/�	

2 ?@:�D00���� 1:32U4&�$� 6:1	

3 ?@&��'8�
?@�E1��2
�����$� 300mm21����

20mm~40mm	

4>?@:�@?@�-&/2�8�345I4M�8�	

5 �$B?@�'8.6�	

6 ?@:�@?@�-&/7'88,8�	

7?@�-&/8�a9'8:;C<=�S

4.4.8 ?����/>?a�NF#@8,NF#'AD)a�F8( !(�S��P?

����/>T��F���2��	�F,�@F
�������C)��S

4.4.9 ������	�����

1 �����8����I4��8��

2�����P!"B �@���@!
"4#�I$ #�2B �%"B�W#

& 1%~3%'(2!
"4#�)"CB�)� 20%�

3 *+�'()��,8����P 0.01~0.02�

4 ���-.�[/012�3"$ 2/04a5#B�2#B�67U�8�9�

150mm�

5 ��*+�):F�)�`;�C���QF��<2D8���=�>��)�F

����

6 �	�
8�R�	���������� 700mmS

4.5 ������GH

4.5.1 NF��OP��)�F	������� !�

1"���#D$?)%	@&'@+��	@(R)@*�%	I�+	2LNFQ

R���

2 ��@,@-@B.#D�I#D'�NF����ZP�

3 /�0�+	)NFA+F�12$3�2�45��X6<S

4.5.2 �BNF7C8CE��9:D
29:D
�;	���<�

1 D
=	>?8@PA�B>@N[>1U>�

2 D
CU8� 500mm~2000mm2��8� 50mm~250mm273D�-F$�DE/

8� 3:12FG��8� 0.3%~5%2
��8�� 30m�
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3 D
73+E��� 0.8m/s2D6�H8� 0.2~0.3�

4 
`9:��8W#� 100mm~200mmS

4.5.3 I-NF�F	!�AEF	!(�S%	JF)�F	!�A�F	EF	!(�

]�;	���<�

1 ���F	!<G6�2�K�G6)�F	!2(��L�;	>R_H !�6

7�FJF8(	4,-GB50015/)>�	 �

2 H>@A�B>1F�$3)�F	2M�F	!�K��F	IGEF	!) 50%S

4.5.4 %	NF��8<N!-+8��2-+8�7F)INFJOE8�)�)��

8>US

4.5.5 *�%	NFP��G�J9� �2�8��NF��
`1NF���`2K%

	�<KJF8�S

4.5.6 NFP)8��;	���<�

1 NFP88��F	)7GQ2C	 �8G�JF	 10mm�20mm2]���.

D*�J9�	 40mm�

2 NFP7S)�F	!��GLMJFH
2M73(M�8GL 50m�

3 �NF�>N !�1�>��I-8�NFP�2NFPH�85$ 1.5~2.0):

;�H�

4 ��OP��)NFP��<R#�HS

4.5.7 %	+��	NF)��ZP��O�8�-+8�2];	���<�%	NF

����)-+��88�Ma2/8�M`�2��KH?��	NF����)NF-

+8�84S8�2/�8��2�8NF-+�S

4.5.8 -+NF8J�I��TI8�QR��Q�1UN2PJQO�A#F�)2/-

+NFJ�#F�)��R>#F�VSS

4.5.9 NF����)8(+��A3	4V 3.2=>�	 (�2�)F
(�E8(�

W�>R_H !�MaJF8(	4,GB 50014)>�	 S

4.6 ���IJ

4.6.1 ��IJ
�KLMN�OP
QR�%*�
SGTUV�WXYRZ/0[*

�\]^D_^`a�1��_�

4.6.2 JO6<ZPNF)6<8��C(�ZPN!SD<6<ENF%=�H)6<8

��45(�ZPN!E%=N!2DN!���X'ES
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4.6.3 NF�)ZPN!�A���<QR(��

1 <�� 10�J=KL�N�EKLPF�0 �28@PL%=(�LR NF�

ZPN!X$ONF���B'()����2�5��I����	
NF��BEZ

P���

2 �N� �	�2��P 45mm~81mm )�N��M����)���	
NF�

)ZP��S

4.6.4 NF���NF��B�>� 4.6.4(��

iT

TiT
T W

WW u−
=η

(4.6.4)

�� Tη ——NF���NF��B�

iTW —— �!"#(�)D^F�-m3/�

TWu —— �!"#(�)D-F�-m3/S

4.6.5 NF$%���P&a'��( )*+F�@,-.*F�@/01F�IS23

4;	5��6�

1 48*Y71*Y82*Y7��)��48��92�:��� 300mm2�	7

�P64��� 300mm×300mm�/<�;�2<;=48*Y7E��92��8���

5%)>:>G��92*Y7KU88�F��

2 ����8��	8�
�	�<��2�8�����?2����F���P

��)NF�

3 �8���E*��]8�8@��

4 NF���� !"��2QFE#F�$Z%&��!'(S

4.6.6 ) **T�F� �NF��8��2�+,-./0)1223AGU0H4

BGU0H4�3�546CE?/0�B�62+,**7P8=)D;9:�3�

2.0S

4.6.7 ) **F�`��<T7)F��&�2F�`)�*E;��<� 50mm2) 

**a=><1B�4S

4.7 ����

4.7.1 NF?#9@�>A?#@��W#E��I8�2NF?#�NF?+9@)BE

�2NFC+@��E?#)D?+D'��<� 4.2.3T)	ES
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4.7.2 ?+9@)8( !�X�F�F9@)8(�N�>8>F[2K�8<� 3�S

4.7.3 ?#8�8��G�F	�F2�?#�XNF��9@)����P�2��H8

�ZPD'E?#D'2K�IJ&�G�K	ZPE?#�)�6SNF?#���LM

8�P���ME�E���2]�����	
�

1 ��8�P����D��2�	��PF���S���(���� 12h2K�

F�� �����A�!�F"��

2 ���8a�NF#�$2#�NF��P������

3 �8*Y$]%�!&')()S

4.7.4 ��W#8��*��+	
�

1 8��,8�)�F�

2 8(�>-.N8/�)03�����3�NF	
W#)%S

4.7.5 #�8�)8(�*��+	
�

1 8X,F8��182�

2 #���8�P�
3#�#�2#�NF��P������

3 �8�)�4&E#��)�56C��P3 ! 4.7.6T	7)�8�7S

4.7.6 �4&@#��56CI9:8��8(.N�CE��W#	
�P:%*\�

8�72� ���2��4&��P>� 4.7.6-1(�2#��5 6�N>� 4.7.6-3

�7�

'
c

60ax(10 )
1000y pV M h Ψ F Q tβ= × − -4.7.6-1/

�; V ——�4&-m3/�

t——.N<�-min/2N= 5@10@15@20@……O>?3�5(�2EOPLV

)03%�

pβ ——�W���CQ@��AL�*%��)&%2B�C2R���W#8

�BDH 0.3~0.5�

'Q ——�W)' *%��-L/s/2N��(��

'
'

1000WQ
t

= -4.7.6-2/

�;
't ——���(-s/28N 6E12h(S
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T
uov A

Vzz += (4.7.6-3)

�; ovz ——NF�#��5 6-m/�

uz ——NF�ZP4&L�)FK 6-m/�

TA ——�4&L�)NF�<FG&-m2/S

4.8 �������

4.8.1 NFH�ZPI@�82F�J�8�2J�8�����FF�	
2]II��

�&I��7SZP��KFI�8�PILS�8��ZP�BDPJ�2��P�M@

!"@JKI8����FF�	
I6�2���PN0@�T�MIS�8�S

4.8.2 NFJ�8�2S��*���	
�

1 NFO�8�QF$2�82UPQR8��

2 OPKDS�@%G@&TI��GH�NF�2�GH��QF$282!	US

4.8.3 VBF�)8(	*8N�F�WXFNF8�)8/2I*\����7S]�

*��+	
�

1 Q$�8V�J"8�2�L%&!&'�

2 �8224S�Y��

3 QF$�Z�� 0.5m/s�

4 F�2[�(�<� 30minS

4.8.4 NFS�8�)!VR�(BD��� 16<�28�M��I�P���PFI@S

4.8.5 NF(F�)<4&2���WF��@WF���72]���JKX7N�(

)	
SG /X9� 8/�2�NNFZPI@06!8(PF�) 25%~35%(�S

4.8.6 NFZPI@�*��+	
�

1 WFF��E82�PF�2]"�&VG�

2 I@�8FO(�IF�)WF�S

4.8.7 NFZPWF�X��H�LZ�PPY�2F� !Q)F�PQ�F� !6)

FI@S

4.8.8 NFZPWFI@)F�@F�@�!8�)��(�I���_H>R !�6

7�F�F8(	4,GB 50015;)A�	7S

4.8.9 ����K	�)*1�
�
�3����������
��a���N��
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��
�*��%��
�������"���	
�“��”N��

4.8.10 NFZP�S4S��2�$Z12RV28�P�����L�@��I��S

4.8.11 NFZP	
�F���P8����@PE ����`����"7)�F�

S���������_H !)	�S

4.9 K��

4.9.1 NFW#XOP	
�82NF�W8�2� �82a!F"���@N���8

#$�NFO%&@'(&))K(IS

4.9.2 NFH�@*�EZP	
882$�W#��+

1 �,W#-

2 MCW#-

3 :���W#S

4.9.3 ��W#����	
���	�

1 ���@(����:��S8�2W#���;8�2]�8��`�

2 	�<��V�NF����E����)��2]�<W#E'(���� �)

���

3 ��W#�NF����)��(�8��!"#)��$�

4 N�W#�����)N�(	<%8)&'(�S

4.9.4 LNF)�8�@ZP*+`)8,VR-.�QR�WS

4.9.5 NF)�8�VR���W#S

4.9.6 	L.PW#/ (0N�@1	FK@��@.	F�/ )�>>2��2<31

)%�>�/��S

4.9.7 ��4FK��W#�0N 2NFQ�F42�FK5�6�FK 56����

78�F40FK 2219F2ZPF��V�O5�2F:9FS
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5. �+��

5.1 ����a

5.1.1 �ABCNFW#XOP4=�M��@9;>@M�32@��4�@>]<

�@�A2RI�ABC`)NFW#XOPS

5.1.2 �ABCNFW#XOP)')=>?5�O!�XW#6:@AB1@NF��O

PBSS

5.1.3 NFW#XOPBC)687	00�ABC4=`)NF7Q*+8(0N�>C

 !S

5.1.4 �ABCNFW#XOP	>;8D9	
@W#���	
��ABC�&	
�

��	�2]X
��S

5.1.5 �ANFW#XOPBC)68��F0��@�B�1��������I��

������2�����: E!"#$S

5.2 ���������

5.2.1 H6�ANFW#XOPBC%"#	
2DQR8(S

5.2.2 	
`EFG�

1 NFW#XOP)' �

2 NFW#XOP)���

3 NFW#XOP8�@	&E���

4 NFW#XOPBC#'()XE*)�S

5.2.3 	
9>+,-.�-LID/)�/2XM07F�&	
1;\�S

5.2.4	
�H62F34�F�FG�546`7CNF�S

5.3 ���������

5.3.1 NFW#XOP8��9T@�:7Q@�;ZPI8��T�S

5.3.2 M�<�@M�=>@?H@�A@BRLNFW#XOP8��9T��S

5.3.3 ���Y9<CA@�;DA@9;>NFW#XOP8���:7Q�

�S

5.3.4 EY)�ABC>F)NFW#XOP8���;ZP��S
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5.4 ���'Z

� G 	�

5.4.1 NF9T*H7�\I<IJ��E���)NF@��L�	
�E67��
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��� A ���������8O:

:A.1 ����I<����: [L/Cs·100m2D]

6NCA

t -min/
��D P-a/

1 2 3 5 10 20 50 100
5 2.40 2.93 3.24 3.64 4.17 4.70 5.41 5.94
6 2.27 2.78 3.07 3.44 3.95 4.46 5.12 5.63
7 2.16 2.64 2.92 3.27 3.75 4.23 4.87 5.35
8 2.06 2.51 2.78 3.12 3.58 4.03 4.64 5.10
9 1.96 2.40 2.66 2.98 3.42 3.85 4.43 4.87
10 1.88 2.30 2.54 2.85 3.27 3.69 4.24 4.66
11 1.80 2.20 2.44 2.73 3.14 3.54 4.07 4.47
12 1.73 2.12 2.34 2.63 3.01 3.40 3.91 4.29
13 1.67 2.04 2.25 2.53 2.90 3.27 3.76 4.13
14 1.61 1.96 2.17 2.44 2.80 3.15 3.63 3.98
15 1.55 1.90 2.10 2.35 2.70 3.04 3.50 3.85
16 1.50 1.83 2.03 2.27 2.61 2.94 3.38 3.72
17 1.45 1.77 1.96 2.20 2.52 2.85 3.27 3.60
18 1.41 1.72 1.90 2.13 2.45 2.76 3.17 3.49
19 1.36 1.67 1.84 2.07 2.37 2.68 3.08 3.38
20 1.32 1.62 1.79 2.01 2.30 2.60 2.99 3.28
25 1.16 1.41 1.56 1.75 2.01 2.27 2.61 2.87
30 1.03 1.26 1.39 1.56 1.79 2.02 2.32 2.55
35 0.93 1.13 1.25 1.41 1.61 1.82 2.09 2.30
40 0.84 1.03 1.14 1.28 1.47 1.66 1.90 2.09
45 0.78 0.95 1.05 1.18 1.35 1.52 1.75 1.92
50 0.72 0.88 0.97 1.09 1.25 1.41 1.62 1.78
55 0.67 0.82 0.90 1.01 1.16 1.31 1.51 1.66
60 0.63 0.76 0.85 0.95 1.09 1.23 1.41 1.55
70 0.55 0.68 0.75 0.84 0.97 1.09 1.25 1.38
80 0.50 0.61 0.68 0.76 0.87 0.98 1.13 1.24
90 0.45 0.56 0.61 0.69 0.79 0.89 1.02 1.13
100 0.42 0.51 0.56 0.63 0.72 0.82 0.94 1.03
110 0.39 0.47 0.52 0.58 0.67 0.76 0.87 0.96
120 0.36 0.44 0.48 0.54 0.62 0.70 0.81 0.89
130 0.34 0.41 0.45 0.51 0.58 0.66 0.76 0.83
140 0.31 0.39 0.43 0.48 0.55 0.62 0.71 0.78
150 0.30 0.36 0.40 0.45 0.52 0.58 0.67 0.74
160 0.28 0.34 0.38 0.43 0.49 0.55 0.63 0.70
170 0.27 0.33 0.36 0.41 0.46 0.52 0.60 0.66
180 0.25 0.31 0.34 0.39 0.44 0.50 0.57 0.63
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::A.2 �����<����: [L/Cs·100m2D]

6NCA

t -min/
��D P-a/

1 2 3 5 10 20 50 100
5 3.23 4.02 4.48 5.06 5.85 6.27 7.38 8.22
6 3.06 3.81 4.25 4.80 5.55 5.98 7.04 7.83
7 2.92 3.63 4.05 4.57 5.28 5.72 6.73 7.49
8 2.79 3.47 3.87 4.37 5.05 5.49 6.46 7.19
9 2.67 3.32 3.70 4.18 4.83 5.28 6.21 6.92
10 2.56 3.19 3.55 4.02 4.64 5.09 5.99 6.67
11 2.47 3.07 3.42 3.86 4.47 4.92 5.78 6.44
12 2.38 2.96 3.30 3.73 4.31 4.76 5.60 6.23
13 2.30 2.86 3.19 3.60 4.16 4.61 5.42 6.04
14 2.22 2.76 3.08 3.48 4.02 4.47 5.26 5.86
15 2.15 2.68 2.99 3.37 3.90 4.35 5.12 5.70
16 2.09 2.60 2.90 3.27 3.78 4.23 4.98 5.54
17 2.03 2.52 2.81 3.18 3.67 4.12 4.85 5.40
18 1.97 2.46 2.74 3.09 3.57 4.02 4.73 5.26
19 1.92 2.39 2.66 3.01 3.48 3.92 4.62 5.14
20 1.87 2.33 2.60 2.93 3.39 3.83 4.51 5.02
25 1.67 2.07 2.31 2.61 3.02 3.45 4.06 4.52
30 1.51 1.87 2.09 2.36 2.73 3.15 3.71 4.13
35 1.38 1.72 1.91 2.16 2.50 2.91 3.42 3.81
40 1.28 1.59 1.77 2.00 2.31 2.71 3.19 3.55
45 1.19 1.48 1.65 1.86 2.15 2.54 2.99 3.33
50 1.12 1.39 1.55 1.75 2.02 2.40 2.82 3.15
55 1.05 1.31 1.46 1.65 1.90 2.28 2.68 2.98
60 1.00 1.24 1.38 1.56 1.80 2.17 2.55 2.84
70 0.90 1.12 1.25 1.42 1.64 1.99 2.34 2.60
80 0.83 1.03 1.15 1.30 1.50 1.84 2.16 2.41
90 0.77 0.96 1.07 1.20 1.39 1.71 2.02 2.25
100 0.72 0.89 0.99 1.12 1.30 1.61 1.90 2.11
110 0.67 0.84 0.93 1.05 1.22 1.52 1.79 1.99
120 0.64 0.79 0.88 1.00 1.15 1.44 1.70 1.89
130 0.54 0.72 0.83 0.96 1.14 1.32 1.57 1.76
140 0.52 0.69 0.78 0.91 1.08 1.25 1.49 1.67
150 0.49 0.65 0.75 0.87 1.03 1.19 1.42 1.60
160 0.47 0.62 0.71 0.83 0.98 1.14 1.36 1.53
170 0.45 0.60 0.68 0.79 0.94 1.09 1.30 1.46
180 0.43 0.57 0.66 0.76 0.90 1.05 1.25 1.40



41

��� B ����\��a�������

B.1 O B.1�7YEFT(38C5NF(ZP%<)�CS

O B.1EFT(38C5NF(ZP%<�CO



42

��� C �������K�9P�	G#

C.1 NFW#XOPG.HC-Y-;IJ�O9�-Y-;E8�F�-Y2�K�S

C.2 O C.1 �7YHC-Y8C5NFW#XOPG.8�ENF(I8�)	-E �

ILH)�CS

O C.1HC-Y8C5NFOPG.8�)	-E �ILH�CO



43

,���-��

1 N��*MR3	4N0A0�LU2L
8FOCP�G)PRQHI�!

1/OV���2����	
)P��

���PP�T�2����PP����

2/�V��2��3����V���)P��

���PP��2����PP	���P	���

3/�V�� <�!2�"1�
#:$����)P��

���PP.�2����PP	.��

�V<�!2�%5"1�
&���)P�2�PP
�S

2 "0'()�V*��<� !@	4+R)Y,N�P�-�···)	5��P�*···+

R�S



44

.���/0

�M.�F/F8(	4,GB 50788

�0a/F8(	4,GB 50014

�67�F/F8(	4,GB 50015

�67X12NFOP��	4,GB 50400

�M�/FBC	
	4, GB 50318

�67'F8(	4, GB 50336

�M�3�8(	4, GB 50420

���F5��� !,GB 3838

��F/F47��B2Q5	4,GB 50141

��F/F86BC�B2Q5	4,GB 50268

�X07\4BC�B��Q5	4,GB 50204

�NF89OPBC��	4, GB/T 50596

�M�:F;)OP <=5�PFF�,GB/T 18921

�M�:F;)OP M��PFF�,GB/T 18920

���F�� !,GB/T 14848

�M�3�K? !,CJJ/T 85 

��FF+X07>���	C,CJJ/T 135

��FRR>���	C,CJJ/T 190

��F.>���	C,CJJ/T 188

�3�678( !,DB 11/938

��F����BX��	C,DB 11/T 686

�	
��NF�F����	C, CECS 183

�F���BC��	4, CECS 218



45

�������

��������"#
��


DBXX/XXXX-2013
����



46

� �

1 D� .......................................................................................................................................... 47
3 8((� .................................................................................................................................. 49

3.1 8(�� ......................................................................................................................... 49
3.2 F�(� ......................................................................................................................... 52
3.3 ��8�(� ...................................................................................................................54

4 67X�� ................................................................................................................................ 56
4.1 ��	� ........................................................................................................................... 56
4.2NFW#XOP	
.........................................................................................................58
4.3 ��8( ........................................................................................................................... 60
4.4 NF��X� ............................................................................................................... 62
4.5 NF�!X"# ............................................................................................................... 67
4.6 NF$% ........................................................................................................................... 69
4.7 NF&T ........................................................................................................................... 70
4.8NF'()ZP ................................................................................................................ 71
4.9 ���W ........................................................................................................................... 72

5 �ABC .................................................................................................................................... 56
5.1 ��	� .........................................................................................................................74
5.2 NFW#XOP	
......................................................................................................74
5.3 NFW#XOP*�......................................................................................................75
5.4 NF��....................................................................................................... ....... ....... ..75
5.5 NF& �+ .................................................................................................................77
5.6 NF�!ZP.................................................................................................................. 80



47

1 ��

1.0.1 ,-#�3	4)?�@')E@AS

��M��QC)���.2M�����F���	
���2/NF�S��@

��FK
���I0�)��21/M�`��2SU�^����B�N/Y��

)���2004� 7� 1032��B�N !��24"��	F��5#$6T%24"

6&'I�2011� 6� 2332��() 10�^7C��DN !2*� 29+,�-2�

�	F222+6&.	F/0*R�2012� 7� 213261��))BN !��27C

�N� 519mm2M��N� 212mm2/C�	1*'�277E)S2�������

+�F�S3/)4��12E8F�S5<��� 300 6�92W<7_E8F�S5

<�) 1/822E8F�S5<80N:;8<)U"F�S9:�_;E8 10006�9)

<F�=S=��<F)M�S=>2?RNFW#XOPBC2V�@AL<9�>F�2

$BM�`�2���2NF)�S�OP2?CDRS

���A@L��NFW#XOPAF�E2U�^��	B�-S2012 ����	


��C�YF��DBNFOPBC	
G(<�H&)*+-ER/- [2012] 791./�

EF�668BCNFW#XOP��
G-IR/)*+-[2012]1316./� 2J	
8

(O�L����@K@F6BC8GNFW#XOPBC)�8�	L.--M
HSL

���NFW#XOP)BC68HNY�
)?=(5ZPS

���IC 20:O 90�IJ2K�.YF���F�S��OP)�L0�F�——

NFOP9:�M�)9:2L�?——�N�OEPQPRN�)A'QRYJ�9:2

.-Y��M�N�OP)LJE��S1996 �C@���IQRYNFOP�4BC6

82]���	
 2008��VBC�	���2!QYU���2��Y��)!SS

�� 2011��2����NFOPBC68��� 688&2�6�)NF���� 

!F")#F$?� 303% m3/�2&68�F'( 315% m22)*+,�-�� 280

% m22*�.�)/�NFOP�� 1318 % m3S!KBCZ[2��YNFW#XO

P)BC0Q1B2N'345CF)67Y89�1�F:�2L�������	Y


�ZPS'L2������Y;���EBC��2��Y����)NFOP���

�S



48

3	4)#<2L��NFW#XOPBC)	
@8(2� !�"�;@#$%

&=	4����)NFW#XOPBC682�<
�'(S

1.0.2 )*	<3	4)+P4MS

3	4L����),6@-6E.6)67X/�0�ABC[+PS̀ 1=>YL

NFW#XOPBC)	
@8(@�B@��@>;E?2)3�	<S

467X/��=���P�@�E�P!T*<)68BC&'�P)A�EA�`

)672567P&'EB.8�S4�ABC�=�M�69@:�>9@M�	A@�

;U<@=B,�@�AA IM�>PH.`)P�S456>@�@C�?0M�$�

@�BCS

1.0.3LNFW#XOPBC)68CA.-	<S

7B0���DC68&'NFOPBZ)*+,�FFDE2006F42 .01'Z-

	<2	
�4��DCNFOPBC	
>;<�H&)*+-GR/- [2012] 791./�

E4,668BCNFW#XOP���H-IR/)*+-[2012]1316 ./�J)*.-

3��KS�G_HAL0�ME�F@F��	4,GB50788 '3�	<2CVNFW

#XOPBCFGXW�BC5M8(25M�B25ME��PS

1.0.4 3N)*NFW#XOPBC)')S

:RHO�);N2.ZNF)PU0QSW#2WXA�O�L)F0O*SIV0

:RHO�;N���2.-@�JNKLM�2$�`���27Y�:NF�P�ZP

�NFW#XOP)D�' SNF���0V#�I2%NZM�:$�PFP2���

I�������P2	
NFW#XOPBC8�)�PS

1.0.7 3�LNFW#XOPBC)�@QRY	<S

U�5��N��9��F2�R���I��������)����	
O���

1<��S��2�NFW#XOP8�����3�)����2��������N

F��2]�N�%�)�� �!8�"#���V@$%&I8�2'(��
O)�S



49

3 ���%

3.1 

�89

3.1.1 L�N P)*�Z-	+S

���_	��;V,-)��.�/! 1953�02012�1�N�>� 12��2�

��"�1�N�3((45�S

: 1 ��;<QEE?���CmmD

�6 �N� �6 �N� �6 �N� �6 �N�

1953 645 1968 380 1983 490 1998 732
1954 931 1969 893 1984 489 1999 267
1955 924 1970 576 1985 721 2000 371
1956 1081 1971 484 1986 665 2001 339
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