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 Ɽ▬ⱪꜝ▬fi⌐⅔↑╢ ╩ ⇔√ ─  

 ◒Ⱳ♃ Ɽ▬ⱪ◦☻♥ⱶ ꜚ♬♇♩  

 
◒Ⱳ♃      

  ♄▬ⱪꜝ  

 

 

 

 

 

 

 ─  

  ─ ┘  

 ⌐ ↕╣≡™╢Ɽ▬ⱪꜝ▬fi│⁸1960 ─ ⌐ ↕╣√

Ɽ▬ⱪ⅜ ↄ⁸∕─ ⌐ ╡ 300 ─ ⅜ ↕╣≡™╢⁹

≢ ─ Ɽ▬ⱪꜝ▬fi⌐╟∫≡ ◦☻♥ⱶ╩ ⇔≡™╢ ─Ɽ

▬ⱪꜝ▬fi│⁸ ⌂ ≤™ⅎ≥╙ ⌐≤≥╕╠∏⁸ ╛↕╠⌐

⌂ ⌐≈⌂⅜╢ ╙№╢⁹ 

 Ɽ▬ⱪꜝ▬fi≢│⁸ ⌐ ─ ╩ ™√Ɽ▬ⱪꜝ▬fi⅜ ⌐

⇔⁸ ─ ⌂≥─ ╕≢ ⌂ ⅜ ∆╢⌂≥─ ⅜ ⇔≡™╢⁹ 

 ⁸ ₈Ɽ▬ⱪꜝ▬fi₉≢│⁸Ɽ▬ⱪ─ ⌂

╩ ⇔ ─ ╩ ∆╢√╘⌐ ⌐⅔™≡₈JIS ⌂≥╩

∆╢ ─Ɽ▬ⱪ─ ₉₈ ─Ɽ▬ⱪ─√╦╖ ─ ₉⌂≥⅜ ↕╣≡™

╢⁹↓─╟℮⌂ │⁸Ɽ▬ⱪ ─ ╩ ™√ ≢№╢√╘⁸

≢ ↕╣≡™╢ ─ ╩ ⌐ ≢⅝⌂™≤™℮ ⅜№╢⁹ 

 ≢│⁸ ─Ɽ▬ⱪꜝ▬fi─ ⌂ ─ ╩ ∆╢ ╩ ⇔⁸

Ɽ▬ⱪꜝ▬fi─ ╩ ↕∑╢↓≤╩ ≤⇔≡⁸Ɽ▬ⱪꜝ▬fi─

≤ ⁸ ─ ⌐ ∆╢ ⌐ ╡ ╗⁹ 

 

  ─ ┘  

 ↕─  

   ᵑ  

    ─Ɽ▬ⱪ─ ⌐ ∆╢ ╩ ⌐ ∆╢√╘⁸ כ♦─

ה♃ ─ ╩ ╘╢≤≤╙⌐⁸ ⱪכꜞ◒ ╩ ⇔√⁹ 

   ᵒ  

    │ PVC⁸FRPM⁸PE⁸PE-GF ─ 4 ╩ ≤⇔≡⁸ ─ ⌂≥─

╩≢⅝╢∞↑ ⇔⁸JIS ISO ─ ⌐ ∂≡ ─

ה ≢ ⇔√⁹ 

    10,000 ╕≢─ ─ ─ ⅛╠⁸50 ─ ⱪכꜞ◒

╩ ╘╢√╘─ ╩ ⇔√⁹ 
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 ↕─  

   ᵑ  

    ─Ɽ▬ⱪ─ ⌐ ∆╢ ╩ ⌐ ∆╢√╘⁸ ─♦

ה♃כ ─ ╩ ╘╢≤≤╙⌐⁸♥☻♩Ⱨכ☻ ⌐╟╢ ⌂

≢ ─ ╩ ∫√⁹⌂⅔⁸ ≢ ╠╣╢ │ ∞↑≢⌂ↄ

⌐ ∆╢ ─ ⌐╙ ™╢↓≤⅜≢⅝╢⁹ 

   ᵒ  

 PE⁸PE-GF │ ⅛╠─ ╡ ⇔ ⌐╟╢ ╩⁸PVC │ ╡ ⇔ ⌐

ⅎ≡ꜞfi◓ ─ ≤ ╩⁸FRPM │ꜞfi◓ ─

≤ ╩⁸∕╣∙╣ ⇔√⁹ 

 │ ╩ ↕∑≡ ⇔⁸ ─ ╩ ∆╢≤≤

╙⌐⁸ ╙ ╘≡ ─ ╩ ⇔√⁹ 

 

 ⅜ ╡ ⇔ ∆╢ ─ ─  

   ᵑ  

    ≤ ⅜ ⌐ ∆╢ ╩ ∆╢√╘─ ⌂╠┘⌐

⌐≈™≡ ⇔√⁹ 

   ᵒ  

    ─ ⌐│⁸ ⌐ ⇔√ ⌐ ╩ ⇔√╡

╩ ⅎ╢ ⅜№╢⅜⁸ ╘ ⇔ ─ ╩ ↑⁸╕√ ⌐│ ⌂

╩ ∆╢⁹∕↓≢⁸ ⌐ ה ╩ ⇔≡ ╩ ∆╢ ⌐

≈™≡ ⇔√⁹ 

 ◄▪Ᵽ♇◓╩ ™≡ ⌂ ╩ ⇔√ ≢ ╩ ↕∑╢ ⁸ꜞfi

◓ ─ ╩ ∆╢↓≤≢ ╩ ∆╢ ⁸ ╡ ⇔ ╩

∆╢ ⁸ ⌐≈™≡ ⇔√⁹ 

 

 ⱴ♬ꜙ▪ꜟ─  

   ᵑ  

    ╩≤╡╕≤╘⁸ ⱴ♬ꜙ▪ꜟ╩ ∆╢⁹ 

   ᵒ  

    ─ ⌐ ⌂ ⁸ ⁸ ─ ╩ ╢≤≤╙

⌐⁸ ─ ⅎ ⌐≈™≡ ╩ ∫√⁹ 
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  ⌐ ⇔√ ┼─  

  

 ─ │↓╣

╕≢ ⌐ ™╠╣≡™⌂™√

⅜♃כ♦⁸╘ ↕╣≡™⌂™⁹ 

⌐ ∆╢√╘⌐│⁸

♃כ♦─ ≤№╦∑≡

⌂ ⌐≈™≡│ ╩

⇔⁸ ╩ ∆╢ ⅜№

╢⁹ 

 ─ ≤⌂╢ ⌐ כ♦─ⱪכꜞ◒╢∆

♃⅜⌂™√╘⁸ ⱪכꜞ◒ ╩ ⇔⁸ 50

─ ─ ™╩ ⇔√⁹ ─

─ ╩ ⇔⁸ ─ ה ≢

⇔√⁹ 

 →└∏╖⁸ └∏╖⌐≈™≡

│ ─♃כ♦ ≤ ╩ ∫√⁹ 

 JIS ≢ ╘╠╣√

│ ⌂ ╩ ∆╢

≢ ↕╣≡™╢⁹ 

 ╩ ─ ⌐

≡╢√╘⁸

⅜ ⱷכ◌כ─ ∆╢

─♃כ♦ ╩ ℮ ⌂≥

⌐⁸ ⌐ ≢⅝╢

≤∕─ ⅜ ≢№

╢⁹ 

 ─ ⁸ ⅛╠ ╩ ╡ ⇔≡

╩ ∆╢↓≤⅜≢⅝╢⁹↓─≤⅝ JIS ≢

↕╣√ ( )─ ⌐≤≥╕╠∏⁸ ─

⅛╠ ╩ ∆╢ ≤⇔≡⁸

╩ ↕∑√ ╩ ∫√⁹ 

 ≢ ⅛╠ ╩ ╡ ⇔≡ ╩

∆╢↓≤⅜ ⌂ ⁸ ─

⌐ ⌐ ╦╢ ≤⇔≡⁸ⱡꜟꜞfi◓

─ ╩ ⇔√⁹ 
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  ─ ⁸ ⁸  

 

♃כ♦─ ה  

 

PVC FRPM PE PE-GF

1

ATV-DVWK-A 127

leitungen
DWA

2
Handbook of PVC PVC PIPE

Association

3

4

5

6

7

8

9
JIS K 7020

10
JIS K 7032

11

JIS K 7035

12
JIS K 7037

13

14 AWWA

15
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20

21

22

23

24

No.
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↕─  

 

ⱪכꜞ◒  

 

─Ɽ▬ⱪꜝ▬fi─ ⌂ ╩ ╠⅛⌐⇔⁸ 50 ─ ╩ ╕ⅎ√

⌐ ∆╢√╘⁸ ⌐ ⱪכꜞ◒╢∆ ─ ╩ ∆╢⁹ 

 │ ⱳꜞ ⱦ♬ꜟ PVC ⁸ ⱪꜝ☻♅♇◒ FRPM ⁸ ⱳꜞ◄♅꜠fi

PE ⁸●ꜝ☻ ⱳꜞ◄♅꜠fi PE-GF ─ 4 ⌐≈™≡ ℮⁹ 

 

.  

 

╩ ∆╢√╘⌐ ⇔√ │ ─≤⅔╡≢№╢⁹ 

 

◒♇♅☻ꜝJIS K 7032₈ⱪה ●ꜝ☻ ⱪꜝ☻♅♇◒ GRP ─

─ ╘ ₉ ISO 7685 ╩ ≤∆╢  

 

☻ꜝ●JIS K 7035₈ה ⱪꜝ☻♅♇◒ GRP ≢─ כꜞ◒

ⱪ ─ ╘ ┘ ─♃◒□ⱪⱨכꜞ◒ ₉ ISO 10468 ╩ ≤∆╢  

 

☻ꜝ●JIS K 7020₈ה ⱪꜝ☻♅♇◒ GRP ┘ ┘∕─

₉ ISO 10928 ╩ ≤∆╢  
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. ─  

 

ⱪכꜞ◒  ─ ⌐≈™≡⁸4 ╩ ⌐ ≢⅝╢ ╩ ⇔⁸ ─╟℮

⌐ ╘√⁹ 

 

─  

 ╩ ℮ ⅛╠ ↕ 300mm ⌐ ╡ ⇔√ ⌐√╦╖ 5%⌐ ∆╢

╕≢ ─ ≢ ╩ ⇔⁸ ≤ ─ ╩ ∆╢⁹ 

 ─ ≤ ─Γ⌂∂╖Δ─ ╩ ∆╢√╘⁸√╦╖ 1%≤ 3%

─ ─ ⅛╠ ╩ ╘╢⁹ 

 

ⱪכꜞ◒ ─  

 ↕ 300mm ⌐ ⇔√ ╩ 23±5ϴ ⌐ ⇔⁸10,000 ⌐╦√╡

─ ╩ ⇔≡ ⌐ ↕∑╢⁹ ⌐│ ─ ≢ ╩

∆╢⁹ 

 10,000 ─ ╩╙≤⌐⁸ ⌐╟╡ 50 ─ ⱪכꜞ◒ ╩ ╘╢⁹ 

 ─ │ 2 ≤⇔⁸ ꜠ⱬꜟ─ ⌂╢ 2 √╦╖ 1.8 ⅔╟┘ 3.0 ≢ ╩

∆╢⁹ 

 

ⱪכꜞ◒ ─  

  

 

ⱪכꜞ◒  ─ ⱨ꜡כ╩ 1.2.1⌐ ∆⁹ 

 

 

 

ⱪכꜞ◒ 1.2.1 ─ ⱨ꜡כ 
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.  

 

. .  

 

 │ 1.3.1⌐ ∆ ─ 4 ─ ╩ ≤⇔≡ ∆╢↓≤≤⇔√⁹ 

┘ ה  ₈Ɽ▬ⱪꜝ▬fi₉ 21 3  ⌐ ↕╣√

─ 3 ∆⌂╦∟ ⱳꜞ ⱦ♬ꜟ JIS K 6741 ⁸ ⱪꜝ☻♅♇◒ JIS A 

5350 ⁸ ⱳꜞ◄♅꜠fi JIS K 6761 ⌐ ⅎ⁸●ꜝ☻ ⱳꜞ◄♅꜠fi JIS K 6799

╩ ≤⇔√⁹ 

 ─ │ ┘ 600⌐ ⇔⁸ ≤ ─⌂™╙─╩ ™≡ ∆╢↓≤≤⇔√⁹ 

 

1.3.1 ─  

  ┘  
 

(mm) 

 

(mm) 
 

 

( ) 

ⱳꜞ ⱦ♬ꜟ  

PVC  
JIS K 6741  600 592 18 VU  ◒Ⱳ♃ 

ⱪꜝ☻♅♇◒  

FRPM  
JIS A 5350  600 600 12 4   

ⱳꜞ◄♅꜠fi  

PE  
JIS K 6761  

 

630 
551 37 SDR17  

●ꜝ☻ ⱳꜞ◄♅

꜠fi  PE-GF  
JIS K 6799  600 610 29 1  ♄▬ⱪꜝ 

│ 600mm ≤⇔⁸ ⌂ ╩  
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 ─ ╩ 1.3.1 1.3.4⌐ ∆⁹ 

─ ⅛╠ ⁸ ⱪכꜞ◒ ╩ ╡ ∆⁹ 

╡─ ⌐≈™≡│⁸ ⌐ ꜡♇♩─ ≢ ─ ╩ ℮ ⌐ ⅎ≡⁸ ⌐

≡ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

   1.3.1 PVC JIS K 6741    1.3.2 FRPM JIS A 5350  

 

 

 

 

 

 

 

 

 

 

 

   1.3.3 PE JIS K 6761    1.3.4 PE-GF JIS K 6799  
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. .  

 

 │ ⅛╠ ─ ≢ ⇔≡ ⇔√ ⁸ ╩ ∫√⁹ 1.3.2⁸ 1.3.3⌐

∆⁹ 

│ 8 ×2 16 ⁸ │ 8 ⁸ │ 45°↔≤─ 4

╩∕╣∙╣ ⇔⁸ ╩ ∆⁹ 

 

1.3.2 ─  

 
↕ 

L (m) 

 

D (m) 

 

t (m) 

 

dm (m) 

PVC 0.3026 0.6285 0.0182 0.6103 

FRPM  0.2995 0.6278 0.0135 0.6142 

PE 0.3057 0.6286 0.0417 0.5869 

PE-GF 0.3012 0.6756 0.0325 0.6431 

 

 

ⱪכꜞ◒ 1.3.3 ─  

  
↕ 

L (m) 

 

D (m) 

 

t (m) 

 

dm (m) 

PVC 1.8  0.3036 0.6283 0.0183 0.6100 

3.0  0.3022 0.6283 0.0183 0.6100 

FRPM  1.8  0.3028 0.6276 0.0135 0.6140 

3.0  0.2994 0.6275 0.0134 0.6141 

PE 1.8  0.3009 0.6283 0.0418 0.5864 

3.0  0.3036 0.6283 0.0417 0.5865 

PE-GF 1.8  0.3034 0.6765 0.0327 0.6438 

3.0  0.3014 0.6751 0.0328 0.6423 
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. .  ☺כ◕╖∏└

 

 ─ ─└∏╖╩ ∆╢√╘⁸ 1.3.5⌐ ∆ ╩☺כ◕╖∏└⌐

⇔√⁹ 

⌐│ ה ─ 2 ╩⁸ ⱪכꜞ◒ ⌐│ ╩╟╡

⌐ ∆╢√╘ 10 ╩ ∆╢↓≤≤⇔√⁹ 

 

50 50

300

30
30

30

30

30
30

90

 

☺כ◕╖∏└─ 1.3.5  
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.  

 

. .  

 

 4 ─ ⌐≈™≡ ⌐ ╩ ⅎ≡ ↕∑⁸√╦╖ 5 ╕≢

⇔ ≤√╦╖ ─ ╩ ⇔√⁹ 

│ ⌐│ 23ϴ─ ⌐ ⇔⁸ ⇔≡ ⌐⌂╢╟℮ ⇔√⁹ 

 │ 1.4.1 1.4.4⌐ ∆╟℮⌐ ⌐ ⇔√ ╩ ™≡ ™⁸

─ 5 ╕≢ ╩ ↕∑√⁹ 

 ⌐≈™≡│⁸ ⱪꜝ☻♅♇◒ (JIS A 5350)≤ ⱳꜞ◄♅꜠fi (JIS K 

6761)─ ⌐│ ╘⅜⌂™⅜⁸Γ ⱳꜞ ⱦ♬ꜟ (JIS K 6741)─ Δ⌂╠┘⌐Γ●

ꜝ☻ ⱳꜞ◄♅꜠fi ─√╦╖ Δ⌐│∕╣∙╣ 10±2mm/min ─ ⅜№╢↓

≤⅛╠⁸4 ≤╙ 10mm/min ≤⇔√⁹ 

 ≤√╦╖─ ⅛╠⁸√╦╖ 1.8 ≤ 3.0 ─≤⅝─ ╩ ╖ ╡⁸↓─ ≢ ╠

╣√ 2≈─ ╩ ⱪכꜞ◒ ─ ≤∆╢⁹ 

 ╕√⁸ ─ ≤ ─Γ⌂∂╖Δ─ ╩ ∆╢√╘⁸√╦╖ 1

≤ 3 ─ ─ ⅛╠ ╩ ╘╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

  1.4.1 PVC JIS K 6741    1.4.2 FRPM JIS A 5350  

 

 

 

 

 

 

 

 

 

 

 

   1.4.3 PE JIS K 6761    1.4.4 PE-GF JIS K 6799  
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. .  

 

ⱪכꜞ◒ ─ ─  

 

 4 ⌐≈™≡⁸ ↕№√╡─ √╦╖ ─ ╩ 1.4.5 1.4.8⌐ ∆⁹ 

√╦╖ 1.8 ⅔╟┘ 3.0 ─≤⅝─ │ ⌐ ⇔√≤⅔╡≢№╡⁸↓─ ╩ 8 ─☻כ◔

ⱪכꜞ◒ ─ ⌐ ™╢ ≤∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  1.4.5 ⱳꜞ ⱦ♬ꜟ PVC   1.4.6 ⱪꜝ☻♅♇◒ FRPM  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1.4.7 ⱳꜞ◄♅꜠fi PE    1.4.8 ●ꜝ☻ ⱳꜞ◄♅꜠fi PE-GF  

1.8 %

3.0 
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2

4

6

8

10

12

0 1 2 3 4 5 6

(k
N

/m
)

(%)

-√╦╖

1.8 %

3.0 

0

5

10

15

20

25
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0 1 2 3 4 5 6

(k
N

/m
)

(%)

-√╦╖

4.09kN/m 

6.71kN/m 

8.57kN/m 

14.24kN/m 

1.8 %

3.0 

0

10

20

30

40
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0 1 2 3 4 5 6
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-√╦╖
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1.8 %
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─  

 

 4 ─ √╦╖ ─ ╟╡⁸ S0╩ ⇔√⁹ 

⌐│ 1 ╩ ™⁸√╦╖ 1 ≤ 3 ─ ─ ╩ ⅎ√⁹ 

 ╩ 1.4.1⌐ ∆⁹ 

 

 

 
↓↓⌐⁸ 

 S0  (N/m2) 

f 1860×10-5  

 L ─ ↕ (m) 

 F √╦╖ 1 3 ─  (N) 

 y √╦╖ 1 3 ─  (m) 

 

 

1.4.1  

  PVC FRPM PE PE- GF 

 dm (m) 0.61027 0.61425 0.58693 0.64312 

  (m) 0.01823 0.01351 0.04169 0.03250 

 L (m) 0.30256 0.2995 0.30569 0.30119 

1 3  
y (m) 0.012315 0.012318 0.01166 0.01282 

F (N) 1355 2893 5163 6146 

 S0 (N/m2) 6763 14586 26941 29605 

 

ההה 1  



1 

15 

 

. ⱪכꜞ◒  

 

. .  

 

 

 

 1.5.1⅔╟┘ 1.5.2⌐ ∆ ⌐ ╩ ⇔⁸ ╩ √⇔√ ≢ ╩ 23±5ϴ

⌐ ∆╢⁹ 

 │ PVC ⁸FRPM ⁸PE ⁸PE-GF ─ 4 ≤⇔⁸∕╣∙╣ ─ ⌂╢ 2

╩ ∆╢⁹ ─√╦╖ ⅜ 1.8 ⁸3.0 ≤⌂╢╟℮⁸ ╩ ⌐╟╡ ∆╢⁹ 

 

       

1.5.1  

 

  

1.5.2  
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 ─ 8 ─ ╩ 1.5.3⌐⁸ ╩ 1.5.4⅔╟┘ 1.5.5⌐ ∆⁹ 

 

 

 
1.5.3 8 ─  

 

 

   

1.5.4 PVC ⅔╟┘ FRPM       1.5.5 PE ⅔╟┘ PE-GF  

 

PVC FRPM  PE PE-GF 
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─  

 

│ ─ ⌐ ╡ →√ ⌂╠┘⌐ ─ ⌐╟╢╙─≤⇔⁸ ⌐≈⌂⅜╢

꞉▬ꜘ⅜ ╩ ⇔≡◑▪≢ ─ ╩ 4.9 ⌐ ⇔⁸ ⌐ ∆╢ ≤⇔≡™╢⁹ 

 4 ×2 ─ ─☻כ◔8 ╩ 1.5.1⌐ ∆⁹ 

 

1.5.1 ─  

  
↕

 (kN/m)  

↕ 

L (m)  

 

(kN)  (kN)  

PVC 
1 1.8  4.09 0.3036 1.24 1.32 

2 3.0  6.71 0.3022 2.03 2.18 

FRPM  
1 1.8  8.57 0.3028 2.59 2.64 

2 3.0  14.24 0.2994 4.26 4.42 

PE 
1 1.8  18.29 0.3009 5.50 5.69 

2 3.0  27.80 0.3036 8.44 8.66 

PE-GF 
1 1.8  19.88 0.3034 6.03 6.08 

2 3.0  31.51 0.3014 9.50 9.64 

1 ↕ │⁸ ⌐╟╡ ╘√ 4.5 4.8─  

2 ↕│⁸ ─  

3 │⁸₈ ↕ ₉×₈ ↕₉ 

4 │⁸ ╩ ╡⅛≈ ╙ ™ ≤⌂╢ ─ ╖ ╦∑⌐╟╢  

 

 

 

 

 ⌂╠┘⌐ ─└∏╖╩ ∆╢ │⁸ ╩ ⇔≡⅔⅔╗⌡ 1.5.2

─≤⅔╡≤⇔√⁹ 

 

1.5.2  

Step  ▬fi♃כⱣꜟ  

1   0  30  1 ↔≤ 30  

2  30  60  5 ↔≤ 6  

3  60 120  10 ↔≤ 6  

4 120 300  30 ↔≤ 6  

5 300 100  60 ↔≤ 95  

6 100  24 ↔≤ 10,000 ╕≢ 
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. . ⱪכꜞ◒  

 

 │ 10,000 ⌐╦√╡ ╩ ⇔√⁹ ╠╣√ ╩ ⌐ ∆⁹ 

 

─ ⌂╢ 2 ╩ 4 ─ ↔≤⌐╕≤╘⁸ ≤ ─ ╩ 1.5.6

1.5.9⌐ ∆⁹ 
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. . ─ └∏╖ 

 

─ ⌂╢ 2 ╩ 4 ─ ↔≤⌐╕≤╘⁸ ≤ └∏╖─

╩ 1.5.10⌐⁸ ≤ └∏╖─ ╩ 1.5.11⌐ ∆⁹ 
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1.5.10 ≤ └∏╖(4 ─ )─  
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1.5.11 ≤ └∏╖(2 ─ )─  
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─ ⌂╢ 2 ╩ 4 ─ ↔≤⌐╕≤╘⁸ ≤ ⅛╠ ╘ 30°└

∏╖─ ╩ 1.5.12⌐⁸ ≤ ⅛╠ ╘ 60°└∏╖─ ╩ 1.5.13⌐ ∆⁹ 
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1.5.12 ≤ 30 2 ─  
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1.5.13 ≤ 60 2 ─  
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. . ─  

 

 ╩ ⇔≡⁸ ─ ╩ ─ 4 ≢ ⇔√⁹ ╩ 1.5.14

⌐ ∆⁹ 
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.  

 

ⱪכꜞ◒  ─ │⁸JIS K 7020 1998 2018 ₈●ꜝ☻

ⱪꜝ☻♅♇◒ GRP ┘ ┘∕─ ₉ ISO10928 ⌐ ↕╣√ B

⁸ C 2 ⌂╠┘⌐ 2 ╩ ™√ ⁸ Bΐ≤™℮ ⁸─ 3

⅜ ↕╣⁸∕╣∙╣─ ⌐╟╡ ⇔√ ╩ ∆╢⁹ 

 ─▬ⱷכ☺│ 1.6.1⌐ ∆≤⅔╡≢№╡⁸10,000 ╕≢─ ╠⅛♃כ♦ 50

438,000 ╩ ∆╢⁹ 

 

m
m

h

m
m

h

m
m

h

B

JIS K 7020

ISO10928

Bô2

B

C

JIS K 7020

ISO10928
 

1.6.1 ─ 3 ─▬ⱷכ☺ 
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. . ╩ ╘╢  

 

⅔╟┘ ΐ 

 

│⁸ ─ ≤∆╢⁹ 

⌂⅔⁸ ΐ⌐≈™≡│ 2≈─ ─℮∟ ─ ╩ ™≡ ∆╢⁹ 

 

ההה                 1  

 

    

 

 ↓↓⌐⁸ y ə ─ log  

      a y ─  

      b ─ ⅝ x─ ─  

      x T─ log  

 

 

 

 

│⁸ ─ ≤∆╢⁹ 

 

ההה                 2  

 

    

 

 ↓↓⌐⁸ y ə ─ log  

      c y ─  

     d e x─ ⅔╟┘ ─  

      x T─ log  
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. .  

 

│ . . ─ 1 ╕√│ 2 ≢ ⅎ╠╣╢⁹ 

10,000 ╕≢─ ╠⅛♃כ♦ ─☻כ◔8 T ≤ ə─ ╩ ∆ ₈c⁸d⁸e₉

╕√│₈a⁸b₉╩ ⇔⁸ 1.6.1⌐ ∆⁹ 

 

1.6.1a B ⌐╟╢ ─  

  a b   

PVC 
1 1.8  1.03798 0.02719  

 

 

 

ə  ( mm)  

T  ( hr)  

2 3.0  1.26193 0.02437  

FRPM  
1 1.8  1.04898 0.02589  

2 3.0  1.30612 0.01797  

PE 
1 1.8  1.22326 0.08709  

2 3.0  1.46346 0.10850  

PE-GF 
1 1.8  1.18742 0.07015  

2 3.0  1.41832 0.08191  

 

1.6.1b C ⌐╟╢ ─  

  c d e  

PVC 
1 1.8  1.04757 -0.01091 0.01181 

 

 

 

ə  ( mm)  

T  ( hr)  

2 3.0  1.26804 -0.00033 0.00767 

FRPM  
1 1.8  1.05313 0.00939 0.00511 

2 3.0  1.30791 0.01058 0.00230 

PE 
1 1.8  1.22325 0.08706 0.00001 

2 3.0  1.45945 0.12472 -0.00504 

PE-GF 
1 1.8  1.19214 0.05103 0.00594 

2 3.0  1.42168 0.06837 0.00421 

 

1.6.1c 2 ─ ⌐╟╢ ─  

  a b   

PVC 
1 1.8  0.878708 0.080815  

 

 

 

ə  ( mm)  

T  ( hr)  

2 3.0  1.194773 0.048228  

FRPM  
1 1.8  1.022059 0.036084  

2 3.0  1.297738 0.021292  

PE 
1 1.8     

2 3.0     

PE-GF 
1 1.8  1.170616 0.077183  

2 3.0  1.629263 0.028651  
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. . ⱪכꜞ◒ ─  

 

 10,000 ⁸3⌐≥╙╩♃כ♦─≢╕ ╡─ ⌐╟╢ ⱪכꜞ◒─≥↔ ⁸

╩╕≤╘≡ 1.6.2⌐ ∆⁹ 

 

ⱪכꜞ◒ 1.6.2 ≤ ─╕≤╘ 

  

B  C  B  2  

 

50 

 

r 

 

50 

 

r 

 

50 

 

r 

PVC 

1.8  0.7376 0.7815 0.5185 0.9583 
0.5533( ) 

0.5303( ) 
0.9766 

3.0  0.7518 0.8779 0.6140 0.9861 
0.6771( ) 

0.6317( ) 
0.9857 

FRPM  

1.8  0.7167 0.9479 0.5989 0.9957 
0.6614( ) 

0.6532( ) 
0.9908 

3.0  0.7798 0.9742 0.6827 0.9954 
0.7194( ) 

0.7483( ) 
0.9832 

PE 
1.8  0.2323 0.9986 0.2518 0.9986 B  

3.0  0.1359 0.9889 0.1958 0.9917  

PEGF 
1.8  0.3708 0.9860 0.2698 0.9953 0.3119 0.9962 

3.0  0.2675 0.9899 0.2303 0.9934 0.3256 0.9941 

  2  2  

 

JIS  K 7020 ISO10928

 

 

JIS  K 7020 ISO10928

 

B

 

 

B  

PVC FRPM 

PEGF 

JIS K 70201998 2018 GRP

 

2 B  

     PVC 100hr 10,000hr      FRPM 50hr 10,000hr  

   PEGF1.8 14.95hr 10,000hr   PEGF3.0 1,500hr 10,000hr  
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. . 50 ─ ─  

 

─☻כ◔8  ⁸50≡™≈⌐♃כ♦ 438,000 ─ ╩ ∆╢⁹ 

 1 ⌐ 1.6.1⌐ ∆ a⁸b╩⁸ 2 ⌐ 1.6.1⌐ ∆ c⁸d⁸e╩ כ◔⁸8┌╣∆

☻─ 50 ─ │ 1.6.3─╟℮⌐ ≢⅝╢⁹ 

 

1.6.3 50 ─  

  
ŭ50 mm  

B  C  Bΐ  

PVC 
1 1.8  15.54 23.01 21.61 

2 3.0  25.08 32.37 29.30 

FRPM  
1 1.8  15.67 18.57 16.81 

2 3.0  25.56 27.60 26.17 

PE 
1 1.8  51.83 51.86  

2 3.0  119.00 100.64  

PE-GF 
1 1.8  38.30 46.67 40.37 

2 3.0  75.93 87.35 61.79 

 

 

─☻כ◔8  ─ ≤ ╩ 1.6.2 1.6.9⌐ ∆⁹ 
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1.6.3 ─ PVC-2  
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1.6.4 ─ FRPM -1  
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1.6.5 ─ FRPM -2  
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1.6.8 ─ PE-GF-1  
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ⱪכꜞ◒ ─  

 

.  

 

 10,000 ╩ ⇔ ⱪכꜞ◒ ⅜ ⇔√ 4 ×2 ─ ⌐≈™≡⁸

╩ ⇔⁸23ϴ─ ⌐ 13 ⇔√ ⌐ ╩ ⅎ≡ ↕∑⁸ ≤√╦

╖ ─ ╩ ╘√⁹ 

 │ 2.1.1 2.1.4⌐ ∆╟℮⌐ ⌐ ⇔√ ╩ ™≡ ™⁸ √╦╖

╩ ≤⇔≡ ─ 3 ╕≢ ⱪכꜞ◒ ≢ √╦╖⅜ ⅝⅛∫√ ≢│

5 ╕≢ ╩ ↕∑√⁹ 

 │⁸ ⱪꜝ☻♅♇◒ (JIS A 5350)≤ ⱳꜞ◄♅꜠fi (JIS K 6761)─

⌐│ ╘⅜⌂™⅜⁸Γ ⱳꜞ ⱦ♬ꜟ (JIS K 6741)─ Δ⌂╠┘⌐Γ●ꜝ☻

ⱳꜞ◄♅꜠fi ─√╦╖ Δ⌐│∕╣∙╣ 10±2mm/min ─ ⅜№╢↓≤⅛╠⁸

4 ≤╙ 10mm/min ≤⇔√⁹ ─ ≤ ∂  

 

 

 

 

 

 

 

 

 

 

 

  2.1.1 ⱳꜞ ⱦ♬ꜟ PVC     2.1.2 ⱪꜝ☻♅♇◒ FRPM  

 

 

 

 

 

 

 

 

 

 

 

 

  2.1.3 ⱳꜞ◄♅꜠fi PE     2.1.4 ●ꜝ☻ ⱳꜞ◄♅꜠fi PE-GF  
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.  

 

 4 ×2 ─ ⌐≈™≡⁸ ↕№√╡─ ≤√╦╖ ─ ⁸⌂╠┘⌐ ה

⌐ ⇔√ 2 ─ └∏╖≤√╦╖ ─ ╩ 2.2.1 2.2.16⌐ ∆⁹ 

 ⌂⅔⁸ ◓ꜝⱨ│ ⌐ ™√ ₈╩♃כ♦─ ₉⁸ ⱪכꜞ◒ ≢─√

╦╖ ⁸⌂╠┘⌐ ⱪכꜞ◒ ₈╩♃כ♦─ ₉≤⇔≡ ⌡≡ ∆⁹ 

 ≤ ⱪכꜞ◒ │⁸ ≤ ⅜╦∏⅛⌐ ⌂╢ ─ ≢№╢⅜⁸

↔≤⌐ ─ ╩ ╢√╘ⱪ꜡♇♩⇔≡™╢⁹ 

 ≤√╦╖ ─ ≢│⁸₈ ₉─◓ꜝⱨ│ ⱪכꜞ◒ ─ √╦╖╩ ≤⇔≡

∆⁹ 2.2.1  

ה  └∏╖≤√╦╖ ─ ≢│⁸₈ ₉─◓ꜝⱨ│ ⱪכꜞ◒ ─ √╦╖≤

└∏╖╩ ≤⇔≡ ∆⁹ 2.2.2  

 

ⱪכꜞ◒  ╩ ⇔√ ⁸ ╩ ⇔≡╙ │ ≤╒╓ ╦╠∏⁸ │ PE

⅔╟┘ PE- GF≢ 10 ≢№╢⁹ 

 √∞⇔⁸ ╩ ⇔√─∟╙ ⅜ ≤ ╦╠⌂™⅛≥℮⅛⁸ ≢│∕─ │

≢№╢⁹ 



1 

34 

 

 

0

2

4

6

8

10

12

0 1 2 3 4 5 6

(k
N

/m
)

(%)

-√╦╖

10000

 

2.2.1 ↕№√╡─ ≤√╦╖ ─ PVC1.8  

 

ה 2.2.2   └∏╖≤√╦╖ ─

PVC1.8  

 

50 50

300

30
30

30

30

30
30

90

#1 #2

#3

#4

#5

#6

#8 #9

#10

#7

0

1000

2000

3000

4000

5000

6000

7000

8000

0 1 2 3 4 5 6

ό
˃
ύ

(%)

└∏╖( ) -√╦╖

#1 #2

0

1000

2000

3000

4000

5000

6000

7000

8000

0 1 2 3 4 5 6

ό
˃
ύ

(%)

└∏╖( ) -√╦╖

#8 #9

0hr 10,000hr 

 

 

 

 

 



1 

35 

 

 

0

2

4

6

8

10

12

0 1 2 3 4 5 6

(k
N

/m
)

(%)

-√╦╖

10000

 

2.2.3 ↕№√╡─ ≤√╦╖ ─ PVC3.0  

 

ה 2.2.4   └∏╖≤√╦╖ ─

PVC3.0  

 

0

1000

2000

3000

4000

5000

6000

7000

8000

0 1 2 3 4 5 6

ό
˃
ύ

(%)

└∏╖( ) -√╦╖

#1 #2

0

1000

2000

3000

4000

5000

6000

7000

8000

0 1 2 3 4 5 6

ό
˃
ύ

(%)

└∏╖( ) -√╦╖

#8 #9

0hr 10,000hr 

50 50

300

30
30

30

30

30
30

90

#1 #2

#3

#4

#5

#6

#8 #9

#10

#7



1 

36 

 

 

0

5

10

15

20

25

30

0 1 2 3 4 5 6

(k
N

/m
)

(%)

-√╦╖

10000

 

2.2.5 ↕№√╡─ ≤√╦╖ ─ FRPM1.8  

 

ה 2.2.6  └∏╖≤√╦╖ ─
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2.2.7 ↕№√╡─ ≤√╦╖ ─ FRPM3.0  

 

ה 2.2.8 └∏╖≤√╦╖ ─
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2.2.9 ↕№√╡─ ≤√╦╖ ─ PE1.8  

 

ה 2.2.10  └∏╖≤√╦╖ ─
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