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W�

SO4
2- 8.0~9.5 <300 @ pHA 7.05~7.07 >6.5 @

Mg2+ 2.88~7.35 <2000 @ B=[ CO2 5.23~23.03 15~30

NH4
+ 0.48~0.60 <500 @ HCO3

-(mmol/L) 0.52~1.38 0.5~1.0

OH- 31.94~84.20 <43000 @

MC
� 43.32~98.81 <20000 @

Z�

SO4
2- 40.94~48.09 <450 @ pHA 7.04~7.10 >6.5 @

Mg2+ 2.41~7.17 <3000 @

NH+
4 4.05~4.71 <750 @

OH- 0 <64500 @

MC
� 153.19~199.65 <30000 @

�3=L4GBN5==2DGBP67>8?9

�=<N
=>

�mg/L'
:1�?

O�EW�A' FCGH�B'

W
 Cl- 4.26~12.78 <10000 @ <100 @

Z
 Cl- 2.87~21.85 <10000 @ <100 @
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OP�Z 40 M3W
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dl

 ,N�Z 0.032 @3W

Q4
el
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Pt <M�
�Y 1.5 
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�Y 0.080 N3W
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�Y 0.050 N3W
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B �N8

<R��
γ(kN/m3)

OP
Z �
(Q��) 5.0*��)8 10.0* 10.0* 18.5*

QP
Z 120 5.5*��)8 14.0* 10.0* 18.7*

 ,N�Z 180 6.5 24 18 19.0

E,N�Z 200 8.2 40 20 19.2

�����Y 300 60* 50* 20* 21.0*

=
���Y 1500 160.0*��)8 90.0* 35.0* 23.0*

0C���Y 3000 300*��)8 200* 45.0* 26.0*
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*�
��+���#�"�>�,� - . 35m ��/0 50Km/h,"1)23 45!67

�#� 85!9":;#�<=>� ?@$ 0.18KmA$%&�"�>�,� - . 35m 

�%&BY. 50m ��/0 50Km/h C�23 45!�#� D�#�EF � 3C 85

D'(�C! ?@ 0.69KmA'(��)*�
"1)23 45$%&� 85!�+� �

�G'"�>�,� - . 35m ��/0 50Km/h ?@$ 0.5Km ��+�"�>H,� 

- . 30m ��/0 40Km/h C�23 45!67�#� 85D'(�CF ?@$

0.81KmA
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I�(6�����F>���)�W���J����KL&B���*M��G�

��<=N	?
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N	O+ �P �#�
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�+�

1 ��G' — �>�,� �>�,� �>H,�

2 - .� M 35 35 30

3 � @� km 0.18 0.50/0.69 0.81

5 ��0� km/h 50�30*
 50 40

5 �1/�_ � 6 6 4

6 ;$ 5 5 5

7 ,Q	> BZZ-100 BZZ-100 BZZ-100
8 ��)S ,-�� ,-�� ,-��

9 ��)S�FR� R 15 15 15
10 �.���Q — �-A �-A �-A
11 ����/W01 — 1/100

12 �.��/W01 — 1/100
13 2U3D@=0� — 0.1g AA
���

14 4	SBT�S
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��9S�

���������A�
�������9S�� 15cm 
��A�U��� !��9S

"#$��

4cm :[%&' AC-13C

PCR():[%&;�

6cm /F#:[%&'/��AC-20C

PCR():[%&;�
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8cm 3F#%&'���AC-25C

4U%&2W;9�+3�

36cm  5.5%W4656
�U��HA 2�*�1

20cm ��A�U

7Q��74cm

##5�896:

D�:;���9S�

6cm :;�3W<

3cm :=[=>H/3=1

15cm C15?@B'

10cm ��A�U

7Q��34cm

89ABI!

�:�C;�M
;DB�0IE<

9S�F7
Q�

Hcm1
J�IJIEGH1/1001mm
Z� Y�

8F#:[%&'HAC-13C1 4 19.2

/F#:[%&'HAC-20C1 6 20.8

3F#%&'HAC-25C1 8 23.4

5.5HW4656
�U 36 27

4HW465�U 18 124.5 120.2

Z� 232.9 =

C�*�9:B9I�;�IEG�>JII_KLGR�0M	��N7��Q�!;<

;�$�OAJ�IJIEG:B9�?=<M	>5�?�@��AB��ND

%&��PSIJT0�QCR
_ SFC60S55,ST@� TDS0.55mm

����������������
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[����N��B����M��@����EF��4������<=���� 70

	 A
����
���

�����F������QR��
��������=��������� 130E�!

��� 170E�"#��$�%&��H����

��'��������FB��(��$�>���W !�)*"W+H,#�Q$!

-����

70U./%C	
��01

23 4	 50 6I�&

'-�(25E�5s,100g) 0.1mm 60~80 T 0604 

'-�5_ PI -1.5~+1.0 T 0604 

())(R&B)�' E 46 T 0606 

60E78;��' Pa·s 180 T 0620 

10E9��' cm 15
T 0605 

15E9��' cm 100

:*;(Q+&)�� % 2.2 T 0615 

<)(COC)�' E 260 T 0611 

�,�(�?=-)�' % 99.5 T 0607 

@�(15E) g/cm3 �>?� T 0603 

TFOT(+ RTFOT)@

N;.)�� % ±0.8 T 0610+ T 0609 

>A'-�B(25E)�' % 61 T 0604 

>A9�(10E)�' cm 6 T 0605 

>A9�(15E)�' cm 15 T 0605 

/C�M��
[��EF SBS
[���DN��0 70	 A
��'����@�DN�

��N;����D�SBSEF��
[��<=���
��
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22�������	
1

�0 �

SBS�(I�)

6I��
I�D

��� 25E�100g�5s 0.1mm 40~60 T 0604 

����_ PI���� 0 T 0604 

�� 5E�5cm/min��� cm 20 T 0605 

��� TR&B,��� E 60 T 0606 

���� 135E���� Pa·S 3 T0625 T 0619 

������ E 230 T 0611 

� ����� % 99 T 0607 

!["> 25E���� % 75 T 0662 

��#$[%&�48h���P���� E 2.5 T 0661 

TFOT(+ RTFOT)'>(�

N)*����� % ±1.0 T0610+ T 0609 

���+ 25E���� % 65 T 0604 

�� 5E���� cm 15 T 0605 


[�,-.�$/�0+.1V�02�33���.3H01V43T4�F�
[�,

�H����-�( 180E51V3T�
[�,-6
6F��3�7�A�+�8A94��

�7��F:;<H3�A�.�=>%&��5
�F5

�033�?T
[�,A@!�1V'��.
[�,=��
[�,=�;<H�H3�

BA!BH3��F:
[�,;<H3�A5.!����$$CAH6IDTN)�=1%&

EN)�����
[�,���F5

��VF����

�����	B�
���W
�����ST���G����M��������I��

�����EF�I��� !"�� PCR�F#$ 0.6L/%(&F#'(H)*+HWA�,J�

!"��-#�!"����./�0#	 50%$1>�23./�0#��4D5��K(��

!B67)�<='7�89I

.::VF���;
<

6I=> �
 PCR 6I��

8!L� —— ?@A�@ T 0658 

F B� —— �� �+� T 0653 

�-./�(1.18mm�)�4�� C 0.1 T 0652 

��
DVJ��0 E25 1C10 T 0622 

��7>��0 C23E5 s 8C25 T 0621 

Q=./

�

0#�4�� C 50 T 0651 

���(100g�25��5s) 0.1mm 40C120 T 0604 

�"��4�� � 50 T 0606 

��(5 ),� 4�� cm 20 T 0605 

FG��H?I-��4�� % 97.5

�9M��9[�BC�@�4�� —— 2/3 T 0654 

�J#K[I

C T 0655 1d�4�� 1

5d�4�� 5

��

W����
�	
�G�
:�����
�
��
�
EF����
��M��	�

�
 AL�M��2,F�� 1.5L/��

�M��	��
 AL�M��2 �'7�N���
� !�<=:G"JTG F40-2004 #

4.4.1�P15�$%�

K&'�:()*�

4+�
F���,�� 2.2~2.6Kg/��4+�
�
�,-$BL�������	
��


�����	�������� 0.8%�D$������������ !.�/"#$���

�	:% 16~19mm��,��&�	 60~70%�

4'�(�)<=^_0*I

+&'��,1-

.2/0 <=17 2I34
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W7���177E�Pa.s 1.574.0 T0625-2000

�8� (25E,100g,5s)��0.1mm3 925 T0604-2000

�8:��E3 954 T0606-2000

;[9>�25E��<3 960 T0662-2000

==:I>+&����1

��

�	
WA:% 
N��

:%

���

:%
�R���

�%
�����

�%
�����

:%
�A

:%

<=�

>
1 1 0.1 22 42 16 8

��

?)[
��_� ;�[ ;�[ ;�[ ;�[ ;�[ ;�[

0M Q< �) !" @ 250# @ 250# @ 250# @ 250#

$%&'(�1

O2M)*��+,�+#$O-./�0�1N�2+342.0=13C2.>56(/

�>7189[:

�$";M<F=>Y:

?+*$";M@E<F;�Y:AFBOYAC[;M .)EABDD!C=6(E�M

1W�F[.(?I@�W�A;;�+AF8G0=1H[6(+I6(?@�JPFKHAF

D[82M:

O2MN�<=)LM*#:

'�E�&:$%&��'(
<

�� 

 #$" ND"< 2I34

;MN�2.��O < 26 28 T 0316 

<QP34PQ.��O < 28 30 T 0317 

#RS�FG.��O 2.6 2.5 T 0304 

YWM.��O < 2 3 T 0304 

D�[.��O < 12 12 T 0314 

�TB�������M�	
�� 
 15 18

T 0312 ���
�� 9.5mm	
�� 
 12 15

���
�� 9.5mm	
�� 
 18 20

W��<0.075mm����,
�� 
 1 1 T 0310 

����	
�� 
 3 5 T 0320 

��M��� PSV	
�� 42 T 0321 

��M����8�[	
�� 5 4 T0616/T0663

��M��
)�*��:�>GH F!

'"#$%:$&% C

:

%

'

5

(

�

KU*)�*(mm)�N�QA+(%)

106 75 63 53 37.5 31.5 26.5 19 13.2 9.5 4.75 2.36 0.6

S1 40~
75 100 90~

100
0~
15 0~5

S2 40~
60 100 90~

100
0~
15 0~5

S3 30~
60 100 90~

100
0~
15 0~5

S4 25~
50 100 90~

100
0~
15 0~5

S5 20~
40 100 90~

100
0~
15 0~5

S6 15~
30 100 90~

100
0~
15 0~5

S7 10~
30 100 90~

100
0~
15 0~5

S8 10~
25 100 90~

100
0~
15 0~5

S9 10~
20 100 90~

100
0~
15 0~5

S10 10~
15 100 90~

100
0~
15 0~5
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S11 5~1
5 100 90~

100
40~
70

0~
15 0~5

S12 5~1
0 100 90~

100
0~
15 0~5

S13 3~1
0 100 90~

100
40~
70

0~
20 0~5

S14 3~5 100 90~
100

0~
15 0~3

1 F
�8�[)L���M2	)3�4�56W�AF7H�5W!.8 F	�)2

�92:���3�;<6;W6=C[*>�?P@A	 ����M�W��[�IBA)

L!3�H�A�A�C����M�W��[�ID�!

8�V�)EF�
�� 50mm6���
�� 1
�V�EF	8�V��8�$)��*

�I

$$&%GKH9I
<

�$J
A

��MRW

K0��_�8�$�����(%)	
�� 2IL�

1�8�$ 2�A 2���8�$

T 0346 �$" 100 90

�*$"6/" 90 80

X&%'(
<

���$�8�MM?�R=6LF=6�N!8�M�OCK0>GI�N�E�V6E=

V>G!8�M)��6,P6GY86GBN	>0Q1����
	�N�)���1�:

�!8�M����G	�R=��� 0.075mm���QA_�Z	�NHLF=�=1��QF

� 074.75mm�AJOR��072.36mmA 070.15mm��Z!

'"#$%:X&%��'(
<

�	 

 )L 2IL�

�ST�UG	
�� t/m3 2.5 T 0328 

D�[(>0.3mmJA)	
�� % 12 T 0340 

���(�� 0.075mm���)	
�� % 3 T 0333 

=1�	
�� % 60 T 0334 

JOR�	
�� g/kg 25 T 0349 

MV[(��2�)	
�� s 30 T 0345 

�R=KEF�6�=	�:%)�����:������	
�:��
W���F��

�����LM���������M��R��F	�"��
� M!	� 20%�

'"##$:%&' (

�)*+

,mm-

��[)��N	QA.,%-

�� �� 8�

9.5 100 100 100

4.75 90/100 90/100 90/100

2.36 65/95 75/90 85/100

1.18 35/65 50/90 75/100

0.6 15/30 30/60 60/84

0.3 5/20 8/30 15/45

0.15 0/10 0/10 0/10

0.075 0/5 0/5 0/5

01DE0V820MD�� 4.75mm 3 2.36mm ��45A��:%
��6�����E

�V�	
�����
������������M�� S14� S16M��F�S15�����

������
�F�

� ��EF!F� �� T�"#F$N�M	
�%&
��� S16����

'"'#(:.)'*%���

:�
��

�

(mm)

W	
����)
N��A�(%)

9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

S15 0~5 100 90~100 60~90 40~75 20~55 7~40 2~20 0~10

S16 0~3 100 80~100 50~80 25~60 8~45 0~25 0~15
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�� ,-.!

��"�M
#�$%EF&'Y(Y/Y

4)[Y&*�W[�M�����	
��


�M�	�Z�N+���
�+���0��1Q���
���,��N�+����	�

���� !J�"#$%M&'��()�M��

$*+�M	,-.[�F/�01- 20%	���/�0���EF 1&�234H5�6

. 65%�7 25t8Q7/0�7�/�0��9:1$2N��

'";# :A<38.!

=> 2
 �� 2I?


�@A3�B�. t/m3 2.5 T 0352 

5W��B6. % 1 T 0103 5�


C3GS<0.6mm % 100

T 0351 <0.15mm % 90~100

<0.075mm % 75~100

D@ G9C9E

�W�_ <1 T 0353 

�[�_ % <4 T 0354 

���	[ 
��
 T 0355 

�������

�> �� �� �I�


��4�H� % 65%

�W �B6! % 1 T 0103 "#


C3G$<0.6mm % 100

T 0351 <0.15mm % 90~100

<0.075mm % 75~100

%& '9C()

*#+,-4�./4

5��(01Z�2325EFH[�(4L:�� SMA-13��25EFH[�(5 AC-

20C�625EF�(5 AC-25C6

�(�27;IJ��ST@3B8! 0.55mm9

�F�(0�M$:#F;���<LM�<AAF��=78LM<��
=�I��
�

>��?	@MA
H�(F 6�(0�MA
G$B66

G,-'"*#+A+,-2L(9E:)

A


8;

H�6)�I�mm�<N �A��%�

31.5 26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.07
5

AC-
13

� � � 100 95<
100

66<
74

30<
40

23<
32

17<
25

13<
20

10<
16

8<
13

6<
10

AC-
20C

100
90<
100

78<
92

62<
80

50<
72

26<
56

16<
44

12<
33

8<
24

5<
17

4<
13

3<7

AC-
25C

100
90<
100

75<
90

65<
83

57<
76

45<
65

24<
52

16<
42

12<
33

8<
17

4<
13

3<7

�(0�M<=��B636

G,-'"*CD*#+7EJF8��4-

�I��
�

�

GH����A��

� D *

A��

9I�

QIJ

�

6O�� 6��B6:�

�CKH KQKH �CKH KQKH

L
7_(M2) 7 75 50 50

�P=+ mm R101.6mm×63.5mm

$E

�

VV

@L 90mm�> % 3~5 4~6 2~4 3~5 3~6 2~4

@L 90mm�6 % 3~6 2~4 3~6 3~6 —

�	3MSB�! kN 8 5 3

�� FL mm 2~4 1.5~4 2~4.5 2~4 2~4.5 2~5

@M

�E�

��$E� M+!�6�NE6C
(mm)<E� VMAB VFA<=��(%)

(%) 26.5 19 16 13.2 9.5 4.75
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VMA(%

)�B�

!

2 10 11 11.5 12 13 15

3 11 12 12.5 13 14 16

4 12 13 13.5 14 15 17

5 13 14 14.5 15 16 18

6 14 15 15.5 16 17 19

�(;H3 VFA(%) 55~70 65~75

65 75
70~85

�NE6C
*!8�! 19mm <�(0�M$:�:	<�IOP6<IJ=�I�+W>

OP�IB>M���I����	
��



"�#��������������

���I W�	[�I

Q�	3(�/mm) .��	3(%) � ��.�!3(%)

"#$%&�M�B'( 1000 80 75

H[$%&�M�B'( 2800 85 80

H[ SMA&�M�B'

(

3000 80 80

)*AA
$%&�M+,3-10E��-./ 50mm/min<OP�<0I1�I�2	34!

3�3456�34��;�����	7	
��<
����\]����M<����[

��������M<3�	
�B'����� 

!"�"#8$%&'()CN*+με,�-./

90OP1<=2� 3	��490A�I��<3�	
�με�

�I�:
90A�


��

1-4

"5����M�B'� 2000

T 0715 H[����M�B'� 2500

H[ SMA��M�B'� 2500

�6F7N8;9<:;�I�P�<;=<<0�W�I��;����� 

!"�"#'=>�??+ml/min,�-./

@
89 �WA_���ml/min� �I�:

B@
���CZ�B6� 120
T 0730 

SMA��M�B6� 80

D>�E

Z��?F?�@!�B'� 50KN/m�A�BCG'� 10%

Z��?�DHE���O� 

�1�LM<IX�FGHJ�	@*��FF�

�2�	KFL6�M<�DR�G�DNONH!�B	'�
�!�< 70%�P����

��� 300mm�

	3
��
��������������

	4
����������F@����	Z
���

	5
���� !�"1#$��"%&�

'I()*+,-

�./0Z��12EFW��Q@
34	5=678
�912EFW��Q4:�1

2�912�W�P�;Q< 5.5%�4%�S<^��=��>�<?TJ�W��Q121W�

�Q912F��>�TJ�12<��� 3.5MPa��@� 4.5MPA912<��� 2.5MPa��

@� 3.5MP�

W� B�EF;��C$Q[�B��"DRAEW��%�EF 42.5 R�B�O0
�

3h��HF0
� 6h��B�C� 10h�

� W��Q@
34 

34�K��C�E@C
��G� 31.5mm� M�3��≤30%�

�HNS�I2%�UAES�I0.25%

IF34�JMV��
KE�; 3<4 ��LC@�RM
��TU@
B��N M�@


B�B�O 

'I()*+,-P*+2L
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�L������V���Q6 S1-DL-01-0021

2�
D��4�R(mm)�N��AG(%)

S� ��
31.5 19.0 9.50 4.75 2.36 0.6 0.075

12 100 68~86 38~58 22~32 16~28 8~15 0~3 <28 <9

�7�(�P8S7�>)B 7dIM�NO���>��TU�OB� 

WWPPQT�U 7dDQ��

�� ���(%) 	�
�(MPa)

�� ≥98 ≥3.5

�W
���4 

�CZ��N���2%��A����0.25%��M�
������� !"�

#$()%-&'()+2L

��
*��+�,(mm) N��AG(%)

-�
.[

2_37.5 31.5 19.0 9.50 4.75 2.36 0.6 0.075

/�� 100 93~100 75~90 50~70 29~50 15~35 6~20 0~5 <40 <17

GW0(12�3 7dD1��

�� ���(%) 	�
�(MPa)

/�� ≥96 2.5

S4F%-

54M3�M67�A �4M�Q8=�%� ]9�
�

�#:

9;��<����'�	=�;��?>A������@V?X�P�@W�AA%&�

9;�EFYWB�
�*�5 C40�3<<=^_��XYWB��<=:�	CJJ/T 188-

2012
" !"�BEFC	LMEV YWB
�E���XC	DM��BHYWB	CJ/T

400-2012
" <=!"

��������	
�����
A���� 4mm
��<=^_������

������T��$��������N�IJ:G"�CJJ 1-2008�11.3.2� "����

�!�R"N��#�$�:%&

'E()*+,-

./ 0�123�mm� +2
-0

1 R" F45� 5645CD7

�%%8�9�

2 0�123�mm� +2
-0

3 AA:� G5�H 6mm

4 ;� KSG�H 42Mpa
<@G�H 50Mpa

5 A= GIH

6 <�� >2

7 ?@�=�mm� >

8 *7�3�=�mm� >2

9 �H GAB

10 A� GAB

11 A= GIH

12 JA GAB

13 �:8� GAB

'E()B0ACDE

F> ABG=
ZIKG

ZI�:
GH :_

���mm� Q10 ��KV 1 FW>F2�

<���mm� >5 10m610m 1 F 3m@�12��E�I

�� Q0.3%BGC� 20m 1 FW>F2�

JL�:��=

�mm� >4 KG 1 �M:
F@�H2��E

�I

�NS�=

�mm� >2 10m610m 1 FE*��

T1OH@'�

�mm� >10 40m640m 1 F 20m�HE��
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H��mm�
+3

40m640m FE��
-2

YYEQGQRRS[D,

�����EFDTN5�NU/0Z�


DTN5�AFEF 
 8K%C
�4
�Z�VJ�E��C
�4�


�$8�CG5�H 
�
�G��H �

DTN58(�M5KF ��8"*RA�W
�

��
�W�S 
KWTB8R�P
D�DTN58��[��

X-UH-

��O41<41����OBGH�O5EFVWYLM�

VWYLN8LM<=2�X$&

�@X�F2.5g/cm3A

�WG<1%A

TEG<3%A

9=Y�G�H R3�A

�GG�<ZT:�<25A

D�[�[A\P=�N�IJ>15%A

O41<4=��YU�F7.0
NK=�F6.0A

;H[�]�;�F120MPaA

;H[�]W;�F9MPa�

O41<41�O���T��$��������N�IJ:G"� � �

 "�O41<41�O�HABG=�#�$�:%&

X-UH-U1AACDE

F>
ABG=

�mm�

ZIKG
ZI�:

GH�m� :_

@'� >10 100 1 F 20m�HE��

�NS�= >3 20 1 FE*�H2��

H� Q3 20 1 F)�T�8E��

^H@� Q3 20 1 F)�T�8E��

#:�� Q10 20 1 FW>F2�

<Y-

:Y48LM5EFVWY4L
<=2�X$&

�@X�F2.5g/cm3A

�WG<1%A

TEG<3%A

�GG�<ZT:�<25A

D�[�[A\P=�N�IJ>15%A

O41<4=��YU�F6.0A

;H[�]�;�F120MPaA

;H[�]W;�F9MPa�

RILU#

�F>LMGHY@LMN$VL�
� M?&J���WLM��
J�KI�
WLM


4�����ZSFA�<��1*_��
�<��8LM�M;��N$VLM	"
LM

��� 30cm�*_��LJ�<��8<1F:1��O�[
H7IW���8�MHT"�

�JV.W�X�TH'6�XN$VL��M�>8
���]9
�HG��B�\1@�1
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