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IR T eI R B SR AN

1 SEE

AR ME R T B 5 2T A 4 ol TR e W R R IE N 3L, A T ER I, IRUR R B OR LU T L R
AR b s LB %E A2 A L TR B A R R SO

AprEE T AFREAE R 100 mm~4 000 mm., & JFERHN 0.1 MPa~3.2 MPa, ¥ N B %5 90 A
1 250 N/m*~10 000 N/m” HoF F0 i ig F 25 HE K LK R A FHRE 0T 46 457 T TR 1) 0% 1 27 4 18 o 90 ) Sl ol
B C(LLUT W FR FRPM &) A o fee s it BE A 50 °C L

AE e i 1) B B 2T 4 18 9m 28 RS B O B L AR L TR O SF 2 B NI R S 9 A 7R AR i fE R GE e BN Y
FRPM &, 0] 2 BUABRIE T .

2 eS| AXH

1 T4~

B3 SO FAS SO g & A R g, PLJEFE H WA 51 H A 0 B A9 R AR G )
. NEATE B A S| R SCHF 5 5 8 A CR 46 Fir & 48 2l o) 3 4R S

GB/T 1447 2T 4E 5% 5 8R4 P B8 4 7 2

GB/T 1449 2 4 19 5 3R il PE 58 L 56 T ik

GB/T 1458  £F 4 2 L 1 o 98 L 34 12 iU RE i il 56 0 ik

GB/T 1634.2—2004 ¥k MAEZAIBREANE 523 a . 80 MR EMKTEREREE S
Ee

GB/T 2567 4 I5 5 ¥ (A fg il 4 7y i

GB/T 2573—2008 3% K& 2F 2 35 o 90 ) & Ak vk e 1056 7 i

GB/T 2576 £ 418 5 SR R S AS o 3% 0 5 &l 56 O i

GB/T 2577 9 52T 4k oo ¥RV IS & 65 3l 4% Jr ik

GB/T 3854 35 ¥ R} U 4e] 2 66 1 3t 5 ik

GB/T 5349 £ 4 3 e £ (5] 1 298 45 3l ) For Ak B 56 ik

GB/T 5351 ZF 4 18 o P[] 4 98 8L 3 B 7K e 2k 280 i 56 O &

GB/T 5352  £F 414 5 #1120 RLE 17 Mo b 380 68 1 56 i

GB/T 8237  £F #fE 18 5 YR} FH 8 14A~ 18 0 58 185 #4

GB 13115 60 2 v S 6L 3B RE A 00 R0 B2 15 04 Rig e H 28 5 0 1] oty 02 s o1

GB/T 18369 3% 18 £ 4k Jof okl 2b

GB/T 32491 3 3 21 2 3 o DR PR A 5 80 S8 P T oK T 1058 ik

[SO 8483:2003 B¢ I £ 4 14 o PG pE SR RV F iR S0 3 22 0800 v FE 00 H Y iU 38 5 1% [ Glass-

reinforced thermosetting pastics(GRP) pipes and fittings— Test methods to prove the design of bolted

flange joints |
ISO 8533:2003  BEHH 2 2 39 o L4 (] 1 00BE AT R 10 Ok SR 43 ol 00 9 3 5 vt 19 3 5y ik

| Glass-reinforced thermosetting plastics(GRP)pipes and fittings— Test methods to prove the design of

cemented or wrapped joints |

1SO 8639:2000 Bl 5 £F & 1o o P [H PE 3R 5 s 4 2R3 L % BV ILER 77 5 [ Glass-reinforced
1
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thermosetting plastics(GRP) pipes and fittings— Test methods for leaktightness of flexible joints ]
SO 10928:2009  JHRME ARG BOHE 21 28 309 5 28 [Pk 2000 MU OF [l 05 4o i O ik B G R )

| Plastics piping svstems—(Glass-reinforced thermosetting plastics (GRP) pipes and fittings- Methods

for regression analysis and their use |

3 ARIBEBMEX

AN AE FE SCaE F AR SO
3.1

WIS AT R 1R BB R 2B glass fiber reinforced plastics mortar pipes

L) 3% 35 2T 24k b LAl o O 1 st AR LJT’C@W%@HWHE Ry F AR R EL, LAT%EL&H&%%TiiEﬂl‘ll‘ﬁ}
R NIERE R ERBSE T 2 B LR L GEEHESE T AR AR E1E, R E Wi E .,
3.2

INWIE  ring stiffness

ﬁﬁkrﬂﬁﬂﬂ”ﬁﬁ'l\ﬁﬂi HE A — R 22 T B ik 52 19 far 2 K /. B RAE S R AE oy 26 4K
e ae Sy, % PR .S=El/D . Hrp S W EFWIEE Ll F L N/m® fEFLA7 s ET i 8 18 fih g 07 1<
53 W’“"“.%Hﬁatﬂ | B, D S E TR AR
3.3

EIKESZ T Z filament winding process

fE A BE — 5 BB 1 L o SR FH B8 0 2 8 RN/ Bl B4 o) 90 58 T 2 76 B 8 B HAS BE A N 2 40 =10 3G 58 ¢
) — R A P25k
3.4

BihingITZ centrifugal casting process
FHECE LA 308 21 4k RS | A 9 0 S5 35— 8 B2 R B3 05 3 e % & 9 B 5L N, [ 46 J5 T8 Rl A1 1) —

*_FEJJ:%
3.5

EEYES T2 continuous advancing mandrel method

16 7% 2 fn BB EL b B R RS L e 2R A R DA AE R G 9 i 4 — S R SR F A ) 9 58 i 0% S5
JZ & e R U1 E) Al — S RS M By — Pk A = ik
3.6

FEiGiTHEHE  pressure design basis; PDB

X — 21 FURE AH [F] 19 FRPM B 3RE 4 il it i As [] @9 380 7K P9 B 0 g A~ R B9 2 i Ta] . f iy [l 05
28 AP fE 2 50 4F (4,38 X 10" h) J5 A5 fiE Ak 22 B 4 K P TRARL.
3.7

Rk [Ei&itE A hydrostatic design basis; HDB

A — 2H HLAS A [R] 59 FRPM B 380RE 3 50l i I AS ) e i 2K PN He s 0 B A~ a0 e 59 2% 380 (8], 15/ (]
2R S E 2 50 4F (4,38 X 107 h) J5 55 18 7K 52 B9 34 m) i {1 F7 0
3.8

KHEHE MM long-term ring-bending strain

S

K — 2 HUAS A 7] ) FRPM 80, R H A7 it it g b (e i UeE T2 A8 Wi IR Bt Jn &~ g 4o 5 f&
R Tl 10 & I ol A o 1 NV AW = a1 ¢ NP IS W S g o = o ¢ 7/ N 11 B £ /= s o T DI ol R A A
[l U9 i 28 A1 % 50 4F(4.38 X 10° h) J5 45 Y 75 i 17 2% i
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4  SFEFIRIC

4.1 HFE

4.1.1 FRPM B T2 AP EAR 1 SRR BE S 91T 2L

4.1.2 T | —ERKMEETZ 1 BLRE L l — S 12,

4.1.3 ARET DN L% 1 ik 2,

4.1.4 HHE%4 PN.0.1 MPa,0.25 MPa,0.4 MPa,0.6 MPa.0.8 MPa,1.0 MPa.1.2 MPa,1.4 MPa,
1.6 MPa.2.0 MPa.2.5 MPa.3.2 MPa.

4.1.5 FHWIEEFZL SN:1 250 N/m”.2 500 N/m”.5 000 N/m*.7 500 N/m".10 000 N/m".

4.2 #Rid

FRPM & eric JriZ=an F .
FRPM-[1-[1-[1- GB/T 212382016

W] R 55 2

He 1 S5 4

PR EAE

=17

= A

Tl RHERMESE T e A EFR N1 200 mm, KN EFH N 0.6 MPa, NI FESFZ 8 5 000 N/m” 3% 45 i

e FRPM B BRic o .
FRPM- | -1200-0.6-5000 GB/T 21238—2016.

5 R

5.1 EE##

Nz >R FH G el 35 55 27 4k B HL R 3 FRPME . B R FH B9 JG BBUC S8 BB 27 4R 20 B 75 45 GB/T 18369
FRLE o ORI 15 2T 24 ] iy 02 A 5 R IO A el 5 sl ol s 1 Y R
A R AR A T 4 A L 2 R UL T L SR P R A SRR A 0 B

5.2 g

5.2.1 B A AR BEER RS FF4 GB/T 8237 BHLE . H AL RS I 447 4 40 7 8% B %2 5% 47 M #5 i
[ HLAE .

5.2.2 AT 2P R ISR H 1R) 4% 28 A~ 16 F0 2R T B4 i L O0CE A BRAS 1R R0 2R 5 A S B £ 4 SR A AR

5.2.3 4K TR FRPM &1y W & 2R I8 DA PR 2 GB 13115 B9 HLE .

5.2.4 B RE e HE AR Y M B LR WL % A

5.3 EH

B KRR AMETVE KT 2.5 mm fl B2 A BERLEE 2 [ml iy % /Ml . Hp A 5enr iy S0, &
EWAKT 9% . &KEMAKRT 0.2%; BREEH CaCO, ZHEM AT 98U, S/KEMNAKXT 0.2%,
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6 ZE3K
6.1 S MFRE=
FRPM & gy N 2% W G -3 X PR e A 52w iy /1 24 L 4 2 8L L 4% L 970 e X, 030 LT
#AE 32 0 AN B S5 P04 5 45 w1 6 5% s Db I e B R 5 b 32 T o B R Gk
6.2 R-=F
6.2.1 HE
AhAE Z 3 ﬁ*ﬁ‘% 1 WHLE NI RV SR 2 e, i ESH AL BB %, &L
AU P i 0 5 . ] 22 R Gt A oA T Y R ST I 3 A N K
6.2.2 KE
6.2.2.1 FRPM &FMA%MEEHN 3 m,4 m,5 m.6 m,9 m.10 m,12 m,18 m., WHT B ENE,
1E AL 57 B | I T U7 e [a] i o
6.2.2.2 FRPM EHMKEMZE . A8 KEMN 05X, HAEE 60 mm,
6.2.3 BHEEEF
T — 16 10 A A B 1 ﬁ&ﬁdﬁiiﬁiﬂ%lﬁ,%_IJ%%%J.%Eﬁjﬁfh:.:i&iﬂ%ﬁFr*] 00 % , 45 BEW
THEEEE AT 20 mm B BEEY R E RS KT 115 ¢ YEREEETTIE T 20 mm B, 45 BE - 1y 5
WA T (t+3)mm.,
TE .o AR, A R A Al iR T E L IR TR AR SO 2
£ 1 HREF FRPM EHR~TFig = B3y B K
PR R DN A NEE TE=
200 208 +1.0,—1.0
250 259 +1.0.—1.0
300 310 +1.0,—1.0
3ol 361 +1.0,—1.2
400 417 F1.0.—1.4
450 163 +1.0.—1.6
500 514 +1.0,—1.8
600 616 +1.0.—2.0
700 718 +1.0.—2.2
&00 820 +1.0.—2.4
GO0 024 +1.0.—2.6
1 000 1 026 +2.0,—2.6
1 200 1 229 +2.0.,—2.6
1 400 1 434 F2.0.—2.8
[ 6o 1 638 +2.0.—2.8
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Fx 1 (£ R SE P S

IS FRELAE DN NER S 1 7=
1 800 1 842 +2.0,—3.0
2 000 2 046 +2.0.—3.0
2 200 2 250 +2.0,—3.2
2 400 2 453 +2.0,—3.4
2 600 2 h58 +2.0,—3.6
2 800 2 861 —2.0,—3.8
3 000 3 06k +2.0.—4.0
3 200 3270 +2.0.—4.,2
3 400 3474 +2.0,—4.4
3 600 3 678 2 0,—4.6
3 800 3 8E2 +2.0.—4.8
1 000 1 086 +2.0,—5.0

af f 45 S B i o0 R B Hfi b 5 & 5 K SF B Sh A 4 2 0 T R R R B K
X2 HWEZY FRPM ER~TFE=E L {3 hy 5
M ¥ P B AR O
A BRI DN i 22
15 /) TN

100 07 103 +1.5
125 122 128 — 1.5
150 147 153 + 1.5
200 196 204 +1.5
250 246 255 +1.5
300 296 306 +1.8
340 346 357 +2.1
400 396 408 +2.4
450 446 459 +2.7
SN 4596 ol0 - 3.0
GO0 H95 612 + 3.6
700 (95 714 +4.2
800 795 816 +4.2
900 SO0 018§ - 4.2
1 Q00 995 1 020 —4.2
1 200 1 195 1 220 + 5.0
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+x®2 (8 R [y S S
M S Y B S S
SR E R DN I 2=
iz /) 1 K
1 400 1 395 1 420 + 5.0
1 600 1 595 1 620 + 5.0
1 800 1 795 1 820 + 5.0
2 000 1 995 2 020 + 5.0
2 200 2 195 2 220 + 5.0
2 400 2 395 2 420 + 6.0
2 (00 2 595 2 620 + 6.0
2 B00 2 795 2 820 + 6.0
3 000 2 995 3 020 - 6.0
3 200 3 195 3 220 + 6.0
3 400 3 395 3 420 + 6.0
3 600 3 595 3 620 + 6.0
3 800 3 795 3 820 +7.0
4 000 3 995 4 020 + 7.0

—

AT HLE .

S EE B T R S T R A A R B 1 P e P B AR R P T P e PN A S B (A AT BB P A R 2 T

6.2.4 N#HEERE

WA/ 1.2 mm,

6.25 BEWMHEERE

BT 3% 3 HLAE .

X3 BiHEEmEHEEEK P g A K
PR E R DN i 1] HE LR e 25
[IN=G(00
GOO=DN=_1 000
DNZ=1 000
6.3 BEH/RWEE
FRPM & &b 3 1 1% E 4] 255 fl B L AS T 40,
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6.4 BIEARRASESE
BRI ATIES FENMA/NDT 909,
6.5 HEEEEHS»F=EaNE=E

O B T A R B SORE 00 55 B b BB B O I LA SO B A L 4 4153
0 I Bt 5 Bk S0 VPR 2 £ 3.

6.6 #IEIFMERE

6.6.1 HIIRIANIE S,

WG FAMIBE S AN/ T AR L B B0 W RE S5 28 {2 SN .

6.6.2 HIRIAEMELHEAN F,

B RE W) 5 B R s o F o AR S TR B Sl i 8 L (2 H i /ME AR 8 X QD A
F.=C, « PN« DN/2 N

T

F o — #0155 5 m) Fi s Sy . oo fii T4 B oK (KN/m)

C, — WG F m R oR & e FZ80, W R 4 5 K vt 3 PDB B85 45 J i L C, =6.3: 1L
C, =6.3 B #) b5 B4 ) i fefsis g 09 dee /B DL 3% 5

PN-—— & J3 &8 9% , B0 N IR (MPa) ;

DN—Z2AFREAE B N 22K (mm)
x4 ViRAmMiuEMENRERZE C

= 1% %% PN &
MPa 1.5 1.75 2.0 2.5 3.0
0.1 4 1 1.2 5.3 6.3
0.25 4 4 1.2 5.3 6.3
0.4 4 4 4,1 5.1 6.2
0.6 4 4 4 5.0 6.0
0.8 1 1 1 1.9 5.9
1.0 4 1 4 1.8 5.7
1.2 4 1 4 4.7 5.6
1.4 4 4 4 4,6 5.5
1.6 4 4 4 4,5 5.4
2.0 1 1 1 1.3 5.1
2.5 ] 1 4 1 1.8
3.2 4 4 4 4 4.5

a=P,/PDB; Horp . P, M B RA0K s PDB 2 Fs Ty it R
MERA S AR A EAE R Cy=0.0ME.C) B FR P EAELL 0.823 6/(]

1.96C v ),
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x5 T PDBE#MEIAEFIENRmNE F, B N T 4= 0K
T ) e 2
AT s
Lﬁl E'fI. DN MPa
11111
0.1 0.25 0.4 0.6 0.8 1.0 1.2 1.4 1.6 2.0 2.0 3.2

100 32 79 126 189 252 315 378 441 204 630 788 1 008
125 39 08 158 236 3ls 394 473 a0l h3o THEE 084 1 260
150 47 118 189 284 378 473 LY 662 706 945 1 181 1 5172
200 63 158 25H2 378 504 630 o6 882 I 003 1 260 | 1 575 2016
250 79 197 315 473 630 788 945 1 103 1 260 1 575 | 1 965 2 920
300 Qo 236 378 ad0 756 945 1 134 1 323 1 440 1 800 2 250 3 024
300 110 276 441 H62 882 1 103 1 323 1 544 1 764 | 2 2050 | 2 756 3 028
400 126 315 04 Toh 1 Oo0& [ 1 260 | 1 512 1 764 | 2016 | 2 520 | 3 150 4 032
450 142 354 567 ol 1 134 | 1 418 | 1 7Ol 1 985 | 2 268 | 2 835 | 3 544 4 536
200 158 394 630 945 1 260 1 575 1 850 2 205 2 520 3 150 3 938 o 040
G0 189 473 706 1 134 1 212 1 890 | 2 268 | 2 646 3 024 3 T80 | 4 725 b 045
700 221 ool 882 1 323 1 764 | 2200 | 2646 | 3087 | 3 528 | 4 410 | 5 513 7 056
200 252 630 1 008 | 1512 | 2016 | 2520 | 3024 | 3528 | 4032 | 5040 | 6 300 & 064
00 284 7048 1 134 | 1 701 2268 | 2835 | 3402 | 3969 | 4 536 | 5670 | T 088 9 072
1 000 310 788 1 260 1 890 2 320 3 150 3 780 4 410 o 040 b 300 7 875 10 Q80
1 200 378 045 1 512 | 2268 | 3024 | 3 780 | 4 536 | 52892 | 6 048 | 7 560 | 9 450 12 096
1 400 441 I 103 1 764 | 2646 | 3528 | 4 410 | 5292 | 6 174 | 7 056 | 8 820 | 11 025 14 112
1 600 204 1260 | 2016 | 3024 | 4032 | 5040 | 6 048 | 7056 | 8064 [ 10 080 | 12 600 16 128
1 800 SLY 1 418 2 268 3402 4 036 2 b0 6 804 7 938 9072 |11 340 | 14 1735 18 144
2 000 630 1 575 | 2 020 | 3780 | o040 | 6 300 | 7 560 [ & 820 | 10 080 | 12 600 | 15 750 | 20 160
2 2010 693 1733 | 2772 | 4 158 | 55044 | 6 930 | 8 316 | 9702 | 11 088 | 13 860 | 17 325 22 176
2 400 756 1 890 | 3024 | 4536 | 6048 | 7560 | 9072 |10 584 | 12 096 | 15 120 | 18 900 | 24 192
2 600 519 2 048 3 276 4 914 6 252 8 190 9 828 | 11 466 | 13 104 | 16 380 | 20 475 26 208
2 800 882 2 205 3 028 5 292 i 026 8 820 | 10584 | 12 348 | 14 112 | 17 640 | 22 050 28 224
3 000 945 2363 | 3 T8O | 5670 | 7560 | 9450 |11 340 | 153 230 | 15 120 | 18 900 | 23 625 30 244
3 200 1 008 | 2520 | 4032 | 6048 | 8 064 | 10080 | 12 086 | 14 112 | 16 128 | 20 160 | 25 200 | 32 256
3 400 1 071 | 2678 | 4 284 | 6 426 | 8 5368 |10 710 | 12 852 | 14 994 | 17 136 | 21 420 | 26 775 34 2772
3 600 1 134 2830 | 4 236 | 6 804 Q072 [ 11 340 | 13 608 | 15 &76 | 18 144 | 22 680 | 28 350 ab 288
3 800 1 197 | 2993 | 4 788 | 7182 | 9576 | 11 970 | 14 364 | 16 758 | 19 152 [ 23 940 | 29 925 36 304
4 000 1 260 | 3 150 | 5040 | 7 560 [ 10 080 | 12 600 | 15 120 | 17 640 | 20 160 [ 25 200 | 31 500 | 40 320
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6.6.3 ] 4A % (o) Fi {6 58 o7 B ir e M B Ay 32

A7 a3 %l ) 0 (6 9 B A e BT 8 I 72 AR A A A A 5 A il o) ) AT E
a)  HAEE A RS i P AR A A Sl e O B A2 B A TR il 1) g B S BE ) A6 il ) 46 5
F o NEAN/NT 3R 6 L BY1H 5 %5 B 5l ] 7483 B 28 o 22 W A/ T 0,250,

*6 FEHOEbHmEANRNE Fo LA o T4 4 K
FE e 4%
..-‘r"'-.. 1—I—=.-*'
PSFRELfE DN MP:
100 il Th T8 &0 83 87 a0 100 110 125
125 75 s 5 90 93 a7 100 110 120 135
150 &0 85 93 100 103 107 110 120 130 145
200 85 95 103 110 113 117 120 135 150 155
250 G0 105 115 125 128 132 135 155 151 190
300 05 110 125 140 145 150 155 175 200 220
350 100 120 136 152 159 165 172 195 225 253
400 105 130 148 165 173 182 190 215 250 285
450 110 138 158 178 188 198 208 235 275 alo
200 115 145 16 1890 202 213 225 255 300 345
GO0 130 100 190 220 232 243 255 205 300 415
700 140 175 212 250 263 277 290 335 400 475
S00 155 190 235 280 205 310 325 280 450 545
GO0 165 2005 20 310 327 343 360 420 505 G20
1 000 180 225 A 340 158 377 395 465 ah5 ARG
1 200 205 200 318 380 408 437 465 5400 G5 790
1 400 230 200 355 420 457 493 530 G20 745 915
1 600 200 320 300 460 07 ho3 GO0 00 845 1 040
1 800 280 350 425 500 57 613 670 T85 G40 1 160
2 000 305 380 162 5440 b7 673 740 &65 1 040 1 285
2 200 335 415 4495 575 653 732 510 945 1 140 1 410
2 400 460 450 D30 G20 707 793 HE0 1 025 1 240 1 530
2 600 380 480 T2 I TH8 852 G045 [ 110 1 335 1 655
2 800 410 olo hlZ T10 8517 G13 1 015 1 190 1 435 1 T&i
3 000 433 odh bol) Thh 8503 072 1 080 1 270 1 535 1 900
3 200 460 575 GO0 805 023 1 042 1 160 1 350 1 630 2 025
3 400 490 G610 730 850 073 [ 097 1 220 I 430 1 730 2 150
3 600 520 645 770 505 1 027 1 158 1 290 1 515 1 830 2 250
3 800 SIeLh. hal) al0 G40 1 O7E 1 214 1 355 | 595 1 930 2400
4 000 580 715 850 G85 1 132 1 278 1 425 1 675 2025 2 520
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|"I'

b)  ERIE RS R H A R e 7 B RE RE A B i e B A g g F B AR X (2) Y EOR
B il i) i e BT 2 0% 728 AN N T 0,254

F, >=C, « PN« DN/4 T & 1D
2
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