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¡¬º. 1101-52
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1.   

1.1      

                

 

1.2  

     

 

 

1.3   

   

1.4  SI (International System Units)                

1  9.806  

2.   

“ ”    

           

  

“ ”  

  

“ ”  

 

“ ”   0.075   

“ ”   4.75   

“ ”   0.075  4.75

 

“ ”  

 

“ ”    

   . 15  1 



¡¬º. 1101-52: ¡“μ√∞“πß“π§Õπ°√’μ·≈–§Õπ°√’μ‡ √‘¡‡À≈Á°2

“ ”  

  

  

“ ”       

 

 . 80 

“ ”   

“  (Mineral Admixtures)”  

    

   

“  (Chemical Admixtures)”   

   

     

 

“  (Admixtures)”     

 

 

“ ”  

 150   300   

  28  

“ ”    

3.   

3.1   

3.1.1  60 ( . . 2549)  . . 2522 

3.1.2  .1103:  

3.1.3   .1201:   

3.1.4   .1202: 

  

3.1.5   .1203: 

¡“μ√∞“π°√¡‚¬∏“∏‘°“√·≈–º—ß‡¡◊Õß ¡¬º.1103: ¡“μ√∞“π‡À≈Á°‡ √‘¡§Õπ°√’μ
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3.1.6   .1204: 

 ( )   

3.1.7   .1205: 

 ( )  

3.1.8   .1206:  

3.1.9   .1207: 

 

3.1.10   .1208: 

 

3.1.11   .1209: 

 

3.1.12   .1210: 

 

3.1.13   . 1212:  

3.1.14  . 15  1:   1 

 ( ) 

3.1.15  . 80:  

3.1.16  . 213:  

3.1.17  . 733:  

3.1.18  . 849:  

3.1.19  . 850:  

3.1.20 

 ( . . . 1014) 

3.1.21 

 ( . . . 1008) 

3.1.22  American Society of Testing Materials ASTM E 119 : Standard Test Methods for Fire 

Tests of Building Construction and Materials  

3.1.23  American Society of Testing Materials ASTM 1218/C 1218M : Standard Test Method 

for Water-Soluble Chloride in Mortar and Concrete  

3.2   60 ( . . 2540)   3.1.1   . 15 

 1  3.1.7  3.1 
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3.3   

  60 ( . . 2540)  

 3.1.1  . 15  1  3.1.14  
 

4.    

4.1      

4.1.1  

 . 15  1:   1  

 5   

4.1.1.1  1 (Type I)  

 

4.1.1.2  2 (Type II) 

 

4.1.1.3  3 (Type III)  

  

4.1.1.4  4 (Type IV)  

   (Mass Concrete) 

4.1.1.5  5 (Type V)   

 

 

  1 

4.1.2    

  10.2 (100 ./ .

.)  

 . 80:  

4.1.3    

 

 . 849:   
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4.2   

4.2.1      

  

 

4.2.2    

 0.02  

 0.03  (NaCl)  

 8: 

 

4.2.3  (Fineness Modulus)  2.15  3.45 

 

 

4.2.4  .1201  .1209  

4.3   

4.3.1     

  

 

4.3.2   

4.3.3  1 
  

 1  

(  4.3.3) 

  

   

1)     40 

2)  125 .  40 

3)  125 . 25 

4)  25 

  

  20  

 75  (Clear Spacing)  

4.3.4  .1201  .1209  

„π°√≥’∑’Ë‰¡à “¡“√∂À“·À≈àß∑√“¬πÈ”®◊¥ À√◊Õ∑√“¬∫°  “¡“√∂„™â∑√“¬∑–‡≈º ¡§Õπ°√’μ‰¥â
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4.3.4  

  . . . 1014: 

  (Recycled Aggregate)  

4.4   

4.4.1   

4.4.2  

  .1212: 

  

 2 
 

 2  

(  4.4.2) 

   (PPM) 

   

1)  

1.1)    

1.2)   

 

500 

1,000 

2)  (SO4) 3,000 

3)  (Na2O + 0.658K2O) 600 

4)  50,000 
 

 

4.5   

4.5.1  (Mineral Admixtures)    

    

    

4.5.2  (Chemical Admixtures)   

4.5.2.1    

(1)  (Water Reducers  Plasticizers) 

  

 

(2)  (Accelerators)  

„π°√≥’∑’ËÀ“πÈ”ª√–ª“‰¡à‰¥â πÈ”∑’Ë„™âμâÕß‡ªìππÈ”®◊¥ª√“»®“° “√∑’Ë‡ªìπÕ—πμ√“¬μàÕ§Õπ°√’μ·≈–

‡À≈Á°‡ √‘¡ ·≈–μâÕßºà“π°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘μ“¡ ¡¬º.1212: ¡“μ√∞“π°“√∑¥ Õ∫πÈ”∑’Ë„™â„πß“π

§Õπ°√’μ ‚¥¬πÈ”∑’Ë®–π”¡“„™â„π°“√º ¡§Õπ°√’μπ—Èπ®–μâÕß¡’ª√‘¡“≥ “√‡®◊Õªπ‰¡à‡°‘π°«à“

∑’Ë°”Àπ¥„πμ“√“ß∑’Ë 2
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(3)  (Retarders) 

 

4.5.2.2  . 733 : 

 

4.5.2.3  

 (Water-Soluble Chloride Ion)  28  

42  8: 

 

4.5.2.4  1 

 

 

4.5.2.5  

   

    

    

 

4.6       

4.6.1  (Normal Concrete) 

 

  3  

 1 

4.6.2  (Ready-Mixed Concrete)  

  . 213: 

  

4.6.3  (Mixed-Cement Concrete) 
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 3   

(  4.6.1) 

  ( ./ . .) 

 28  

  

150 150 150 . 

 

 150 300 . 

1 18.6 (190) 14.7 (150) 

2 20.6 (210) 17.7 (180) 

3 23.5 (240) 20.6 (210) 

4 27.5 (280) 23.5 (240) 

5 31.4 (320) 27.5 (280) 

6 34.3 (350) 29.4 (300) 

7 37.3 (380) 31.4 (320) 

8 39.2 (400) 34.3 (350) 

9 41.2 (420) 37.3 (380) 

10 44.1 (450) 39.2 (400) 

11 49.1 (500) 44.1 (450) 
 

 

4.7   . 1103 :  

 

5.   

  

       

  

  

 25  

 4 
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)   

)    
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 4 ( ) 

 
 

 

 
 

9.    

  

 

 

10.   

11.  

 

 

12.   

 

   

    

  1  8  11 

 12  

5.1   

5.1.1   

5.1.1.1   

5.1.1.2   30  

  

5.1.1.3     

5.1.1.4  

5.1.1.5       

 

5.1.2  

5.1.2.1      

5.1.2.2  

  



11¡¬º. 1101-52: ¡“μ√∞“πß“π§Õπ°√’μ·≈–§Õπ°√’μ‡ √‘¡‡À≈Á°

5.1.2.3 

  

5.1.3   

5.1.3.1   

   1   200   

5    

 . 1212:  

5.1.4  

5.1.4.1   

5.1.4.2  

5.1.4.3 

 

5.2    

5.2.1   

   

5.2.2  

5.2.2.1   1 2  3 

 5 
. 

 5  

(  5.2.2.1) 

  

  1 . . 

1 290 

2 300 

3 320 
 

 

 5
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5.2.2.2 

 

 (Saturated Surface Dry)  6 
 

 

 6 
1)

 

(  5.2.2.2) 

    

 

 ( .) 

 20 .  25 . 

75 180 170 

100 190 180 

125 200 190 

150 210 200 
 

 

    
1)

  

5.2.2.3   (Water to Cement Ratio, 

W/C)       

 7 

 7    

(  5.2.2.3) 
 

  

1)  0.50 

2)  

2.1  

2.1.1  (

 0.1  0.2 

 150  1,500 ppm.) 

 

 

0.50 
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 7    ( ) 

(  5.2.2.3) 

  

  

2.1.2  (     

 0.2  

2.0   

1,500  10,000 ppm.) 

2.1.3  (

  2.0 

  

10,000 ppm.) 

2.2  

2.2.1  (

 300  1,000 ppm.) 

2.2.2  (

 1,000  3,000 ppm.) 

2.2.3  (

 3,000  ) 

0.45 

 

 

 

0.40 

 

 

 

 

0.50 

 

0.45 

 

0.40 

3)      

 

3.1  11 

3.2  3.1 

 

 

0.45 

0.40 

 

 

5.2.2.4  

 8 

 ASTM C 1218/C 1218M : Standard Test Method for Water-Soluble 

Chloride in Mortar and Concrete 

 

2.2.1 ‡ ’Ë¬ßμàÕ´—≈‡øμª“π°≈“ß (ª√‘¡“≥ —́≈‡øμ

„ππÈ”μ—Èß·μà 300 ∂÷ß 1,000 ppm.)

2.2.2 ‡ ’Ë¬ßμàÕ´—≈‡øμ√ÿπ·√ß (ª√‘¡“≥´—≈‡øμ„π

πÈ”μ—Èß·μà 1,000 ∂÷ß 3,000 ppm.)

2.2.3 ‡ ’Ë¬ßμàÕ´—≈‡øμ√ÿπ·√ß¡“° (ª√‘¡“≥

´—≈‡øμ„ππÈ”μ—Èß·μà 3,000 ∂÷ß §à“Õ‘Ë¡μ—«)

§Õπ°√’μ∑’ËμâÕß°“√§«“¡μâ“π∑“π°“√´÷¡ºà“π¢Õß

§≈Õ‰√¥å

3.1 °√≥’∑’Ë√–¬–Àÿâ¡§Õπ°√’μ‰¥âμ“¡μ“√“ß∑’Ë 11

3.2 °√≥’∑’Ë‰¡à “¡“√∂∑”μ“¡‰¥âμ“¡¢âÕ 3.1
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 8 
2) 

 

(  5.2.2.4) 

   

 
  

 0.06 

   (Sea-Retaining Walls) 

0.15 

 

1.00 

 0.30 

   
2) 

  

5.3   

5.3.1   

 1  2  
 

5.3.1   

 1  2  

5.3.2  1    1½  

 15     0.5  

 

5.3.3  

 1   

5.3.4    

5.3.5   

 

5.4   

5.4.1  

  

 

5.4.2   
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5.4.3   (

 30  

)   

5.4.4   

  

5.4.4.1   75   

5.4.4.2  (Mid – 

Third)   

5.4.4.3  

2  1 

 

5.4.4.4    

     

  

5.4.5  

5.5   

   

5.5.1    

 

5.5.2    450  750   5  15 

 

B 

 

 

 

2B 2B 

 1   
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5.5.3    75  

5.5.4  

  

5.5.5    

 

5.6   

  

   

 

 

5.6.1   

 5.6.3 

5.6.2    

  5.6.3 

5.6.3    

5.6.3.1  

  1 

 7   3  

 3  7 

   

(1)     

    

(2)      

   

  

 150  

 

(3)  

      

5.6.3.2  
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(1)   

 

 

(2)    0.1 

     

 

(3)  

 1  

  

 

 

5.6.3.3  

(1)  (Low Pressure Steam Curing)  

40  100  

  

(2)  (High Pressure Steam Curing) 

   

160  210  

 24  

 28  

5.7   

5.7.1   

 

5.7.2   

    3   

5.7.3   

 

5.8   

5.8.1  (Slump Test) 

  

 .1209:  
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 9 

   

 

 9    

(  5.8.1) 

 

 
 

  

1)   75 50 

2)  , ,  . . . 100 50 

3)   125 50 

4)   . . .    150 50 

 

5.8.2 

 .1208:   

5.8.3    3 

  28    

5.8.3.1  1   

5.8.3.2  

5.8.3.3   50  

 50    250  

5.8.3.4  -  

5.8.4    

5.8.4.1  ( )  

 ( ) 

5.8.4.2  

   

  

5.8.4.3  (Ready Mixed Concrete) 

 3   

  

15  
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5.9    

5.9.1  

 28    

5.9.1.1 

 4.6.1 

 

5.9.1.2  

 4.6.1  3.5  (35 

)  

 7  

 70  28  

  28   

5.9.2 

 5.9.1 

 4.6.1 

  

 

5.9.2.1  

  

5.9.2.2  (Core Test) 

 . 1210 :  

 

  85 

 75  

5.9.2.3   5.9.2.1  5.9.2.2  

  

 (Load Test)  

 ( . . . 1008) 
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5.9.2.4   5.9.2.1  5.9.2.3 

   

  

  

5.9.3  

   

   

5.10   

 

  

C
min

  =   • C
0
     (1) 

   C
min

   

    10 

C
0
    11  12 

 

 10  

(  5.10) 
 

  

 0.65 

 
1.2 

0.45 – 0.65 1.0 

 0.45 0.8
3)

 

 

    3)
  20 . 

 1.0 

 

  

 11  12 
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 11  

 

  

1) 

 

75 

2)   

-  16 . 

-  16 .  

 

50 

40 

3)   

   

-  40 .  

-  36 .  

 

-     

  

-   

 

 

40 

20 

 

40 

 

40 

4)   100 

 

 12  

 

  

1)   

  

 -   40 . .   

 -  36 .  

 

 -   40 .  

 -   16 .  36 . 

 -   16 .  

 

 

40 

20 

 

50 

40 

30 

 

„π§“π

„π‡ “

„π·ºàπæ◊Èπ ºπ—ß ·≈–μß
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 12  ( ) 

  
 

  

2)    

  

-   40 .  

-   36 .  

 

-    

-     

 

 

30 

15 

 

25 

30 

 

 60 ( . .2549) 

 . .2522 

 1  11  12  13 

 13 

 

 13 

 

  

 ASTM E 119  ISO 834 

 

 13  

 

  

  

1)   

1.1)  300  

1.2) 

  300  

1.3)  300 

 

1.4)  115  

 

40 

40 

 

40 

 

20 
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 13  

  ( ) 

  

  

2)  

  2.1)  

  2.2)  

)  200  (Unrestrained) 

)  300   

(Unrestrained) 

 

75 

 

115 

65 

 

)  200  (Restrained) 

)  300   

(Restrained) 

50 

45 

2.3)   115  

2.4)  115  

)  (Unrestrained) 

)  (Restrained) 

40 

 

40 

20 

 

5.11   

5.11.1         

5.11.2     

 

5.11.3    

 

  

5.11.4 

  

5.11.5   

 

5.11.6  
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 . . . 1014  

5.11.7  

 

 

5.11.8  

 14 
 

 14  

(  5.11.8) 

  

 
4)

 

1)     2  

2)   2  

3)  -  14  

 

4)
   14  

 

 7  

5.11.9  5.11.8 

 15 
 

 15  

(  5.11.9) 

  ( . . .) 

   

1)      4.9(50) 

2)  -  13.7(140) 

 

 

5.11.10    
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5.11.11  

  

 16 
 

 16  

(  5.11.11) 

  

   

1)    

1.1)     

   3.0  6 

  25 

1.2)      

   3  6 

  12 

2)    

2.1)    ( )  

   3.0  6 

  6.0  10 

  20 

2.2)     

 

 

         6.0  6 

 12 

3)    

 

 

  6.0  12 

  25 
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 16  ( ) 

(  5.11.11) 

  

   

4)   6 

5)       

   5 

   10 

6)    

6.1)    

   12  

   50 

6.2)   2 

 

 50 . 

6.3)   

   5 

 100 

7)    

7.1)    

 4 

 6 

7.2)    

 2 

 4 

 

5.11.12  24  

 

5.11.13  
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6.   

 

(1)    . 101-2533   

 . . 2533 

(2)  . . . 1014 

  

(3)  . . . 1008 
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¡¬º. 1102-52
¡“μ√∞“πß“π§Õπ°√’μÕ—¥·√ß

1. ¢Õ∫¢à“¬

1.1 ¡“μ√∞“ππ’È§√Õ∫§≈ÿ¡ß“π§Õπ°√’μÕ—¥·√ß ”À√—∫‚§√ß √â“ß¢ÕßÕ“§“√À√◊Õ ‘Ëß°àÕ √â“ß∑—Ë«‰ª ‡™àπ Õ“§“√

 Ÿß ‰´‚≈ §≈—ß ‘π§â“ °”·æß°—π¥‘π ·≈– –æ“π ‡ªìπμâπ ∑—Èßª√–‡¿∑§Õπ°√’μÕ—¥·√ß™π‘¥¥÷ß≈«¥°àÕπ

(Pre-Tensioning) ·≈–§Õπ°√’μÕ—¥·√ß™π‘¥¥÷ß≈«¥¿“¬À≈—ß (Post-Tensioning)

1.2 ¡“μ√∞“ππ’È√–∫ÿ‰«â‡æ◊ËÕ„Àâ°“√°àÕ √â“ßÕ“§“√·≈– à«πμà“ßÊ ¢ÕßÕ“§“√§Õπ°√’μÕ—¥·√ß‡ªìπ‰ªμ“¡À≈—°

«‘™“°“√ ª√–À¬—¥ ª≈Õ¥¿—¬ ¡—Ëπ§ß·¢Áß·√ß ·≈–§ß∑π

1.3 ¡“μ√∞“ππ’È„™âÀπà«¬ “°≈ SI (International System Units) ‡ªìπÀ≈—° ·≈–„™â§à“°“√·ª≈ßÀπà«¬¢Õß·√ß

1 °‘‚≈°√—¡·√ß‡∑à“°—∫ 9.806 π‘«μ—π

2.  π‘¬“¡

ç§Õπ°√’μé À¡“¬∂÷ß «— ¥ÿ∑’Ëª√–°Õ∫¢÷Èπ¥â«¬ à«πº ¡¢Õß«— ¥ÿª√– “π ‡™àπ ́ ’‡¡πμåÀ√◊Õ´’‡¡πμåº ¡«— ¥ÿæÕ´

‚´≈“π ‡ªìπμâπ ¡«≈√«¡≈–‡Õ’¬¥ ‡™àπ ∑√“¬ ‡ªìπμâπ ¡«≈√«¡À¬“∫ ‡™àπ À‘πÀ√◊Õ°√«¥ ‡ªìπμâπ ·≈–πÈ”

‚¥¬¡’À√◊Õ‰¡à¡’ “√º ¡‡æ‘Ë¡

ç§Õπ°√’μÕ—¥·√ßé À¡“¬∂÷ß §Õπ°√’μ∑’Ë¡’‡À≈Á°‡ √‘¡Õ—¥·√ßΩíß¿“¬„π∑’Ë∑”„Àâ‡°‘¥Àπà«¬·√ß‚¥¬¡’¢π“¥·≈–

°“√°√–®“¬¢ÕßÀπà«¬·√ßμ“¡μâÕß°“√‡æ◊ËÕ∑’Ë®–À—°≈â“ßÀ√◊Õ≈¥Àπà«¬·√ßÕ—π‡°‘¥®“°πÈ”Àπ—°∫√√∑ÿ°

ç´’‡¡πμåæÕ√åμ·≈π¥åé À¡“¬∂÷ß º≈‘μ¿—≥±å∑’Ë¡’≈—°…≥–‡ªìπºß ‰¥â®“°°“√∫¥ªŸπ‡¡Á¥°—∫·§≈‡ ’́¬¡ —́≈‡øμ √Ÿª„¥

√ŸªÀπ÷ËßÀ√◊ÕÀ≈“¬√Ÿª

ç°”≈—ßÕ—¥ª√–≈—¬¢Õß§Õπ°√’μé À¡“¬∂÷ß °”≈—ßÕ—¥ Ÿß ÿ¥μ“¡·°π¬“«¢Õß·∑àß§Õπ°√’μ∑√ß°√–∫Õ°∑’Ë¡’‡ âπºà“π

»Ÿπ¬å°≈“ß 150 ¡‘≈≈‘‡¡μ√  Ÿß 300 ¡‘≈≈‘‡¡μ√  “¡“√∂√—∫‰¥â À“°‰¡à‰¥â√–∫ÿ‡ªìπÕ¬à“ßÕ◊Ëπ °”≈—ßÕ—¥¥—ß°≈à“«„π

¡“μ√∞“ππ’È „Àâ„™â°”≈—ßÕ—¥ª√–≈—¬∑’ËÕ“¬ÿ 28 «—π‡ªìπ‡°≥±å

ç‡À≈Á°‡ √‘¡é À¡“¬∂÷ß ‡À≈Á°∑’Ë„™âΩíß„π‡π◊ÈÕ§Õπ°√’μ‡æ◊ËÕ‡ √‘¡°”≈—ß¢÷Èπ

ç‡À≈Á°‡ √‘¡Õ—¥·√ß (Prestressing Steel)é À¡“¬∂÷ß ‡À≈Á°‡ √‘¡°”≈—ß Ÿß∑’Ë„™âΩíß„π‡π◊ÈÕ§Õπ°√’μ‡æ◊ËÕ°“√Õ—¥·√ß

Õ“®‡ªìπ≈«¥‡À≈Á°°≈â“ (Wire) ≈«¥‡À≈Á°°≈â“μ’‡°≈’¬« (Strand) ‡À≈Á°‡ âπÕ—¥·√ß (Bar) °Á‰¥â

ç°“√ Ÿ≠‡ ’¬¢Õß°“√Õ—¥·√ß (Prestressing Losses)é À¡“¬∂÷ß °“√∑’Ë‡À≈Á°‡ √‘¡Õ—¥·√ß Ÿ≠‡ ’¬Àπà«¬·√ß¥÷ß

‡π◊ËÕß®“° “‡Àμÿμà“ßÊ ‡™àπ §«“¡‚§âß¢Õß·π«‡À≈Á°‡ √‘¡Õ—¥·√ß °“√‡¢â“∑’Ë¢Õß≈‘Ë¡ ¡Õ °“√À¥μ—«Õ’≈“ μ‘°

(Elastic Shortening) °“√§◊∫ (Creep) ·≈–°“√À¥μ—« (Shrinkage) ¢Õß§Õπ°√’μ ·≈–°“√§≈“¬·√ß¥÷ß (Relaxation)

¢Õß‡À≈Á°‡ √‘¡Õ—¥·√ß

ç°“√§≈“¬·√ß¥÷ß (Relaxation)é À¡“¬§«“¡«à“ °“√ Ÿ≠‡ ’¬·√ß¥÷ßμ“¡√–¬–‡«≈“¢Õß‡À≈Á°‡ √‘¡Õ—¥·√ß∑’Ë∂Ÿ°¥÷ß

„Àâ¡’√–¬–¬◊¥§ß∑’Ë ‚¥¬§‘¥‡ªìπ√âÕ¬≈–¢Õß·√ß¥÷ß‡√‘Ë¡·√°∑’Ë„Àâ°—∫‡À≈Á°‡ √‘¡Õ—¥·√ß

ç≈«¥‡À≈Á°°≈â“ (Wire)é À¡“¬§«“¡«à“ ≈«¥‡À≈Á°§“√å∫Õπ Ÿß∑’Ë∑”¢÷Èπ‚¥¬«‘∏’¥÷ß‡¬Áπ
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“  (Strand)”   2  

 (Stress-Relieved) 

 

“  (Stress-Relieved)”  

 

“  (Transmission Length)”  

 
 

3.   

3.1   

3.1.1  .1101:  

3.1.2  .1106:  

3.1.3  . 15:   1  

( ) 

3.1.4  . 95:  

3.1.5  . 420:  

3.1.6  . 1179:  

3.1.7  . 2135:  

3.2   . 15  1  3.1.3 

 3.1 

  

3.3   

  . 15  1 

 3.1.2   
 

4.   

4.1    

 

 39.2  (400 ) 

  31.4  (320 ) 

   75 

  23.5  (240 ) 

  

3
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4.1.1   . 

15  1:   1  

4.1.2  .1101: 

 

4.1.3  .1101: 

 

4.1.4  .1101: 

 

4.1.5  .1101: 

 

4.2    

  

 .95:   

4.2.1    

 1 

 1    

 

(  4.2.1) 

 
2)

 

 

( ) 

1)
 

(

) 

 

 

(

) 

3)
 

( )  

( ) 

4)
 

( ) 

 0.1 

( ) 

 

( ) 

2.5 

2.5 

3 

3 

4 

4 

5 

1,960 

1,860 

1,860 

1,770 

1,770 

1,670 

1,770 

4.91 

4.91 

7.07 

7.07 

12.6 

12.6 

19.6 

38.5 

38.5 

55.5 

55.5 

98.9 

98.9 

154 

 1.25 

 1.25 

 1.5 

 1.5 

 2.0 

 2.0 

 3.1 

9.62 

9.13 

13.1 

12.5 

22.3 

21.0 

34.7 

7.7 

7.3 

10.5 

10.0 

17.8 

16.8 

27.8 

7.5 

7.5 

7.5 

7.5 

10 

10 

15 

 

≈«¥‡À≈Á°°≈â“∑’Ë„™â„πß“π§Õπ°√’μÕ—¥·√ß®–μâÕß¡’§«“¡ –Õ“¥ ‰¡à‡ªìπ π‘¡¢ÿ¡ ·≈–¡’§ÿ≥ ¡∫—μ‘‡ªìπ‰ªμ“¡

¡“μ√∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡ ¡Õ°. 95: ≈«¥‡À≈Á°°≈â“ ”À√—∫§Õπ°√’μÕ—¥·√ß ÷́Ëß¡’√“¬≈–‡Õ’¬¥¥—ßμàÕ‰ªπ’È



32 ¡¬º. 1102-52: ¡“μ√∞“πß“π§Õπ°√’μÕ—¥·√ß

 1 ( )    
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2)

 

 

( ) 

1)
 

(

) 
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) 
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( )  
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 0.1 

( ) 

 

( ) 
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6 

7 

7 

8 

8 

1,670 

1,770 

1,670 

1,670 

1,570 

1,570 

1,470 

19.6 

28.3 

28.3 

38.5 

38.5 

50.3 

50.3 

154 

222 

222 

302 

302 

395 

395 

 3.1 

 3.7 

 3.7 

 4.3 

 4.3 

 5.9 

 5.9 

32.7 

50.1 

47.3 

64.3 

60.4 

79.0 

73.9 

26.2 

40.1 

37.8 

51.4 

48.3 

63.2 

59.1 

15 

15 

15 

20 

20 

20 

20 

   : . 95:  

 1)   

  10  

2)  

 

3)  7.85 

 

4)   (  

  )  1  

80  

4.2.2    

 2 
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) 

4) 5) 6)
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4) 5) 6)
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4 

4 

5 

5 

6 

6 

7 

7 

8 

8 

9 

10 

10 

12.2 

12.2 

1,770 

1,670 

1,770 

1,670 

1,770 

1,670 

1,670 

1,570 

1,670 

1,570 

1,470 

1,570 

1,470 

1,570 

1,470 

12.6 

12.6 

19.6 

19.6 

28.3 

28.3 

38.5 

38.5 

50.3 

50.3 

63.6 

78.5 

78.5 

117 

117 

98.9 

98.9 

154 

154 

222 

222 

302 

302 

395 

395 

499 

617 

617 

918 

918 

 2.0 

 2.0 

 3.1 

 3.1 

 3.7 

 3.7 

 4.3 

 4.3 

 5.9 

 5.9 

 7.2 

 8.6 

 8.6 

 10.5 

 10.5 

22.3 

21.0 

34.7 

32.7 

50.1 

47.3 

64.3 

60.4 

84.0 

79.0 

93.5 

123 

115 

184 

172 

18.5 

17.5 

28.8 

27.2 

41.6 

39.3 

53.4 

50.1 

69.7 

65.6 

74.8 

98.6 

92.3 

147 

138 

19.0 

17.9 

29.5 

27.8 

42.6 

40.2 

54.7 

51.3 

71.4 

67.1 

76.7 

101 

94.3 

151 

141 

10 

10 

15 

15 

15 

15 

20 

20 

20 

20 

25 

25 

25 

30 

30 

    . 95:  

 1)   

  10  

2)  

 

3)  7.85 
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4)  8   0.1 

 0.2  80  82 

 

5)  (Modulus of Elasticity)  205  10  

6)  0.1   0.2 

 (  ISO 6934-1)  

4.3   

  

 .420: 

   3 

 

≈«¥‡À≈Á°°≈â“μ’‡°≈’¬«∑’Ë„™â„πß“π§Õπ°√’μÕ—¥·√ß®–μâÕß¡’§«“¡ –Õ“¥ ‰¡à‡ªìπ π‘¡¢ÿ¡ ·≈–¡’§ÿ≥ ¡∫—μ‘‡ªìπ‰ª

μ“¡¡“μ∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡ ¡Õ°.420: ≈«¥‡À≈Á°°≈â“μ’‡°≈’¬« ”À√—∫§Õπ°√’μÕ—¥·√ß‚¥¬¡’

‡ âπºà“π»Ÿπ¬å°≈“ß√–∫ÿ æ◊Èπ∑’ËÀπâ“μ—¥√–∫ÿ ¡«≈μàÕ‡¡μ√·≈–‡°≥±å§«“¡§≈“¥‡§≈◊ËÕπ¡«≈μàÕ‡¡μ√‡ªìπ‰ª

μ“¡μ“√“ß∑’Ë 3

 

 3    

 

(  4.3) 

 
2)

 

 

 
1)
 

1)
 

( ) 

1)
 

(

) 

 

2)
 

(

) 

 

( )  

( ) 

2) 3)4)
 

(

) 

3) 4) 5)
 

0.1 

( ) 

4) 5)
 

0.2 

( )

2  

2x2.90 

5.8 1,910 13.2 104 25.2 21.4 22.3 

3  

3x2.40 

3x2.90 

3x3.50 

5.2 

 

6.2 

7.5 

 

1,770 

1,960 

1,910 

1,770 

1,860 

13.2 

 

19.8 

29.0 

107 

 

155 

228 

24.0 

26.7 

37.8 

51.2 

54.0 

20.4 

22.7 

32.1 

43.5 

45.9 

21.1 

23.5 

33.2 

45.0 

47.0 

7  

 

9.3 

9.5 

10.8 

1,720 

1,860 

1,720 

51.6 

54.8 

69.7 

405 

432 

546 

+4 

-2 

88.8 

102 

120 

72.8 

83.6 

98.4 

75.4 

86.6 

102 
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) 

3) 4) 5)
 

0.1 

( ) 

4) 5)
 

0.2 

( )

 11.1 

12.4 

12.7 

15.2 

15.2 

1,860 

1,720 

1,860 

1,720 

1,860 

74.2 

92.9 

98.7 

139 

139 

580 

729 

774 

1,101 

1,101 

138 

160 

184 

239 

259 

113 

131 

151 

196 

212 

117 

136 

156 

203 

220 

7  

 

 

12.7 

15.2 

18.0 

1,860 

1,820 

1,700 

112 

165 

223 

890 

1,295 

1,750 

209 

300 

380 

178 

255 

323 

184 

264 

334 

19  

 

17.8 

19.3 

20.3 

21.8 

1,860 

1,860 

1,810 

1,810 

208 

244 

271 

313 

1,652 

1,931 

2,149 

2,482 

+4 

-2 

387 

454 

491 

567 

317 

372 

403 

465 

329 

386 

417 

482 

   . 420:  

 1)     

2)  

(  5) 

 3)  95  

4)  

 

 5)  0.1   0.2 

 (  ISO 6934-1)  
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4.4  (Reinforcing Steel) 

 . 1103:  

4.5  (Sheathing) 

  

 

 

 

(Bonded)   6 

 2  

4.6  (Grouting) 

 

   

  4 

  

 . 1101:  

5.   

5.1  (Anchorage) 

 90 

  

5.2  (Couple) 

 90  

 

5.3  

  (Hydraulic Pump)  

(Hydraulic Jack)  

5.3.1   

5.3.2   2  

 

5.3.3   

 ¡Õ¬÷¥·≈–Õÿª°√≥åª√–°Õ∫μâÕß “¡“√∂∂à“¬·√ß‰¥â‰¡àπâÕ¬°«à“√âÕ¬≈– 90 ¢Õß·√ß¥÷ßª√–≈—¬√–∫ÿ¢Õß‡À≈Á°

‡ √‘¡Õ—¥·√ß ·≈–μâÕß “¡“√∂¬÷¥‡À≈Á°‡ √‘¡Õ—¥·√ß‰«â‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æμ≈Õ¥Õ“¬ÿ°“√„™âß“π

À—«μàÕμâÕß “¡“√∂∂à“¬·√ß‰¥â‰¡àπâÕ¬°«à“√âÕ¬≈– 90 ¢Õß·√ß¥÷ßª√–≈—¬√–∫ÿ¢Õß‡À≈Á°‡ √‘¡Õ—¥·√ß ·≈–μâÕß

 “¡“√∂¬÷¥‡À≈Á°‡ √‘¡Õ—¥·√ß‰«â‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æμ≈Õ¥Õ“¬ÿ°“√„™âß“π

Õÿª°√≥å¥÷ß‡À≈Á°‡ √‘¡Õ—¥·√ßª√–°Õ∫¥â«¬ ‡§√◊ËÕßªíö¡‰Œ¥√Õ≈‘° (Hydraulic Pump) ·≈–·¡à·√ß‰Œ¥√Õ≈‘°

(Hydraulic Jack) ´÷ËßμâÕß¡’§ÿ≥≈—°…≥–¥—ßμàÕ‰ªπ’È

πÈ”ªŸπ∑’Ë„™âÕ—¥„π∑àÕ√âÕ¬≈«¥®–μâÕß¡’°”≈—ßÕ—¥‡æ’¬ßæÕ ‡æ◊ËÕª√–‚¬™πå„π°“√∂à“¬·√ß¬÷¥‡Àπ’Ë¬«°—∫‡À≈Á°‡ √‘¡Õ—¥

‡ªìπ‰ªμ“¡ ¡¬º. 1103: ¡“μ√∞“π‡À≈Á°‡ √‘¡§Õπ°√’μ
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5.3.4    (Secondary 

Stresses)    

5.4  

 

6.   

6.1  

  

6.1.1 
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 4  48  
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  5  1.75  

 3  4 

  

6.2.2.1  

 10  

6.2.2.2   

6.2.2.3  

 

 

 5  

(  6.2.2) 
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6.2.3  .1106: 
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6.4  (Prestressing Losses) 

6.4.1  (Relaxation) 

  

 1,000 

 6  . 

. 1179  3  

   (Drying 

Shrinkage)  (Creep)  

 (Elastic Deformation)  

 (Abnormal Relaxation)   

 

 

 

 6  

(  6.4.1) 

   

  

 

 

1.5 

2.0 

 

6.4.2  

   205  10 

  1 

 

 6   

30   150  600  

 

°“√‡ ◊ËÕ¡·√ß¥÷ß„π≈«¥‡À≈Á°‡π◊ËÕß®“°°“√§≈“¬·√ß¥÷ß (Relaxation) „π°“√ÕÕ°·∫∫™‘Èπ à«π
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  (Pjx)  

x    

 Pjx = Pj e
-Kx 

(2) 

  Pj    

  e    (Napierian Logarithms)  2.718 

 K   

 ( )  K  1 

 (2)  33 x 10
-4

 

  K  17 x 10
-4

 

 K  25 x 10
-4

    

 

6.4.5  

 (Pcx)  x  

 

 Pcx = Pc e
- x/R

 (3) 

  Pc    

  e    (Napierian Logarithms)  2.718 

 R     

         

 = 0.55  

 = 0.30  

 = 0.25  

 = 0.20  

 = 0.12  

6.4.6  (Elastic Deformation)  

  

 7  

„Àâ§”π«≥À“§à“¥—ß°≈à“«‡¡◊ËÕ‡√‘Ë¡∂à“¬·√ß §à“π’È¢÷ÈπÕ¬Ÿà°—∫§à“¡Õ¥ÿ≈— ¬◊¥À¬àÿπ¢Õß§Õπ°√’μ „π°√≥’∑’Ë

§à“·√ß¥÷ß„π‡À≈Á°‡ √‘¡Õ—¥·√ß (P
cx
)
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  205,000  10,000 

 

 7  

(  6.4.6) 

  ( ./ . .) 

 
 

  150 300 . 
 
1)
 

4 23.5 (240) 22,800
1)
 (233,000) 

5 27.5 (280) 24,700
1)
 (252,000) 

6 29.4 (300) 25,500
1)
 (260,000) 

7 31.4 (320) 26,300
1)
 (268,000) 

8 34.3 (350) 27,500
1)
 (280,000) 

9 37.3 (380) 28,700
1)
 (293,000) 

10 39.2 (400) 28,800
3)
 (294,000) 

11 44.1 (450) 29,000
2)
 (296,000) 

 

 1)  Building Code Requirements for Structural Concrete (ACI 318-M) 

  4,700c cE f   ( ) 

 2)   Carrasquillo, Nilson  Slate 

  3,320 6,900c cE f   ( ) 

 3)   1)  2) 
 

6.4.6.1  

 (Modular Ratio) 

 

6.4.6.2   
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6.4.7  (Anchorage Take-Up) 

  

 

 

6.5   (Transmission Length)  
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6.6.1  

 . . .1001 

 6.5  

6.6.2  

6.6.2.1  

 

(1)  + 5  

(2)   

(3)   

  

  2  

  

6.6.2.2   

 

(1)   8 

 6.6.2.1 

(2)   6.6.2.1 

6.6   

 

 . 1101:  

7.   

7.1  

  . 1101: 

 

7.2  

  . 1103: 

 

7.3  

7.3.1   

7.3.1.1  20  

 5  

 ”À√—∫ß“π§Õπ°√’μÕ—¥·√ß™π‘¥¥÷ß≈«¥°àÕπ „Àâ„™â¢âÕ°”Àπ¥‡°’Ë¬«°—∫√–¬–Àà“ß√–À«à“ß‡À≈Á°‡ √‘¡

„πß“π§Õπ°√’μ‡ √‘¡‡À≈Á°μ“¡¡“μ√∞“π «. .∑.1001 ∑—Èßπ’È®–μâÕßæ‘®“√≥“∂÷ß√–¬– àß∂à“¬·√ß„Àâ

‡æ’¬ßæÕμ“¡∑’Ë°≈à“«„π¢âÕ 6.5 ¥â«¬

°“√∑”ß“π‡À≈Á°‡ √‘¡§Õπ°√’μ „ÀâªØ‘∫—μ‘μ“¡¡“μ√∞“π°√¡‚¬∏“∏‘°“√·≈–º—ß‡¡◊Õß ¡¬º. 1103: ¡“μ√∞“πß“π

‡À≈Á°‡ √‘¡§Õπ°√’μ
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 8   

(  6.6.2.2) 

:  . 1179-2542   3 
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7.3.1.1  

  1  

7.3.2  (Stressing) 

7.3.2.1   

 30    

 75  

  7 

 7  

 80   30 

 

 

7.3.2.2  

 (Pressure Gauge) 

 

7.3.2.3   

 23.5  (240 ) 

7.3.2.4  

      

7.3.2.5 

  (Calibration and Test Report) 

  6  

 

7.3.3    

 

  10   

  

 

 

7.3.4  

7.3.1.2 æ◊Èπ∑’Ë·∫°∑“π√–À«à“ß ¡Õ¬÷¥°—∫§Õπ°√’μμâÕßμ—Èß©“°°—∫‡À≈Á°‡ √‘¡Õ—¥·√ß§≈“¥‡§≈◊ËÕπ‰¥â

‰¡à‡°‘π + 1 Õß»“

°√≥’‡ªìπ°“√Õ—¥·√ß·∫∫¥÷ß‡À≈Á°¿“¬À≈—ß °“√μ—¥ª≈“¬‡À≈Á°‡ √‘¡Õ—¥·√ß„Àâμ—¥¥â«¬‡§√◊ËÕßμ—¥„∫‰ø‡∫Õ√å

‚¥¬„Àâ‡À≈◊Õª≈“¬‰¡àπâÕ¬°«à“ 10 ¡‘≈≈‘‡¡μ√ Àâ“¡„™â‡ª≈«‰ø À√◊Õ§«“¡√âÕπμ—¥‡À≈Á°‡ √‘¡Õ—¥·√ß

‚¥¬‡¥Á¥¢“¥ À≈—ß®“°μ—¥ª≈“¬‡À≈Á°‡ √‘¡·≈â«„Àâªî¥ ¡Õ¬÷¥¥â«¬ªŸπ∑√“¬Õ—μ√“ à«πÀπ÷ËßμàÕÀπ÷Ëß∑—π∑’

„π°√≥’∑’Ë¬—ßªî¥¥â«¬ªŸπ∑√“¬‰¡à‰¥â „Àâ∑“ª≈“¬‡À≈Á°‡ √‘¡ à«π∑’Ë —¡º— Õ“°“»¥â«¬ ’°—π π‘¡À√◊Õ«— ¥ÿ

Õ◊Ëπ∑’Ë‡À¡“– ¡
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7.3.4.1   5 

  10  

 15  

7.3.4.2   50 

  15  

 

 

7.4   

 (Bonded System) 

 

7.4.1   

 

7.4.2  

  

  0.5  (5 ) 

 

8.   

 

(1)    . 102-2533    . . 2533 

(2)  . 95:  

  

(3)  . 420:  

  

(4)  . 1179:   3 

 . . 2542 

¡“μ√∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡ ¡Õ°. 420: ≈«¥‡À≈Á°°≈â“μ’‡°≈’¬« ”À√—∫§Õπ°√’μÕ—¥·√ß  ”π—°ß“π

¡“μ√∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡ °√–∑√«ßÕÿμ “À°√√¡

¡“μ√∞“πº≈‘μ¿—≥±åÕÿμ “À°√√¡ ¡Õ°. 1179: ¢âÕ°”Àπ¥„π°“√∑”§Õπ°√’μ ‡≈à¡ 3 ¢âÕ¡Ÿ≈ª√–°Õ∫°“√

ÕÕ°·∫∫ æ.». 2542
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¡¬º. 1103-52
¡“μ√∞“πß“π‡À≈Á°‡ √‘¡§Õπ°√’μ

 

1.   

1.1   

 

1.2 

   

1.3  SI (International System units)             

1  9.806  

2.   

“  (Ultimate Tensile Strength)”   

“  (Yield Strength)”   

“  (Elongation)”  

 ( ) 

“  (Cold Bend Test)”  

  (Bending Angle) 

 

“ ”   

 

“ ”    

3.   

3.1   

3.1.1    . 20:  ( ) 

3.1.2    . 24:  ( ) 

3.1.3    . 737:  

3.1.4  . 49: 

 

3.1.5  . 1301: 
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3.2   . 20  3.1.1  . 24  3.1.2 

 3.1 

 

3.3   

  

. 20  3.1.1  . 24  3.1.2  
 

4.   

4.1   (Round Bar) 

4.1.1  1 

 1   

(  4.1.1) 
 

 

 

 

 

( ./ . .) 

 

 

( ./ . .) 

 

 5  

 

( ) 

 

( ) 
 

SR 24 235 (2,400) 385 (3,900) 21 180 

3  - 

    

 

 . 20:  ( ) 

4.1.2  

 2 
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 2   

(  4.1.2) 
 

 
 

 

     

RB 6 

RB 8 

RB 9 

RB 10 

RB 12 

RB 15 

RB 19 

RB 22 

RB 25 

RB 28 

RB 34 

0.222 

0.395 

0.499 

0.616 

0.888 

1.387 

2.226 

2.984 

3.853 

4.834 

7.127 

 10.0 

 6.0 

 6.0 

 6.0 

 6.0 

 6.0 

 6.0 

 6.0 

 6.0 

 6.0 

 6.0 

 5.0 

 3.5 

 3.5 

 3.5 

 3.5 

 3.5 

 3.5 

 3.5 

 3.5 

 3.5 

 3.5 

 

4.2   (Deformed Bar) 

4.2.1  3 

 3   

(  4.2.1) 
 

 

 

 

 

( ./ . .) 

 

 

( ./ . .) 

 

 5  

 

( )  

 

( ) 
 

 16  180 3  
SD 30 295 (3,000) 480 (4,900) 17 

 16 . 180 4  

SD 40 390 (4,000) 560 (5,700) 15  180 5  

 25 . 90 5  

SD 50 490 (5,000) 620 (6,300) 13 
 25 . 90 6     

 

 

 . 24 :  ( ) 

RB 6

RB 8

RB 9

RB 10

RB 12

RB 15

RB 19

RB 22

RB 25

RB 28

RB 34
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4.2.2  

  4 

 4   

(  4.2.2) 
 

 
 

 

     

DB 6 

DB 8 

DB 10 

DB 12 

DB 16 

DB 20 

DB 22 

DB 25 

DB 28 

DB 32 

DB 36 

DB 40 

0.222 

0.395 

0.616 

0.888 

1.578 

2.466 

2.984 

3.853 

4.834 

6.313 

7.990 

9.865 

 8.0 

 8.0 

 6.0 

 6.0 

 6.0 

 5.0 

 5.0 

 5.0 

 5.0 

 4.0 

 4.0 

 4.0 

 7.0 

 7.0 

 5.0 

 5.0 

 5.0 

 4.0 

 4.0 

 4.0 

 4.0 

 3.5 

 3.5 

 3.5 

 

4.3   (Welded Steel Wire Fabric) 

4.3.1  5 

 5   

(  4.3.1) 
 

 
 

 ( ./ . .) 

1)
 

 ( ./ . .) 

 CDR 3  483 (4,925) 386 (3,940) 

 CDR 3.3  517 (5,270) 448 (4,570) 
 

 
1)

  0.5 

 

 . 737:  

 CDR 3  

DB 6

DB 8

DB 10

DB 12

DB 16

DB 20

DB 22

DB 25

DB 28

DB 32

DB 36

DB 40
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4.3.2  

 6  7 

 6   

(  4.3.2) 
 

 

 

 
  

 

 

 

CDR 2 

CDR 2.3 

CDR 2.6 

CDR 3 

CDR 3.3 

CDR 3.6 

CDR 4 

CDR 4.3 

CDR 4.6 

CDR 5 

CDR 5.3 

CDR 5.6 

CDR 6 

CDR 6.5 

CDR 7 

CDR 7.5 

CDR 8 

2.0 

2.3 

2.6 

3.0 

3.3 

3.6 

4.0 

4.3 

4.6 

5.0 

5.3 

5.6 

6.0 

6.5 

7.0 

7.5 

8.0 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

 0.1 

3.14 

4.16 

5.31 

7.07 

8.56 

10.18 

12.57 

14.53 

16.63 

19.64 

22.07 

24.64 

28.29 

33.20 

38.50 

44.20 

50.29 

 

 7   

(  4.3.2) 

  
 

  

  13 

  25 

  4.0    1  

 
1)

  6 

 
2)

  13 

CDR 2

CDR 2.3

CDR 2.6

CDR 3

CDR 3.3

CDR 3.6

CDR 4

CDR 4.3

CDR 4.6

CDR 5

CDR 5.3

CDR 5.6

CDR 6

CDR 6.5

CDR 7

CDR 7.5

CDR 8
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1)

 

 

 
2)

   25  

 

 

 

 

 

 

 

 

 

 

 

 

 1    

(  4.3) 

5.   

5.1    

5.1.1    

5.1.2      

 (Bonding)   

5.1.3  

5.2    

5.2.1   

  200  

5.2.2    

 

5.3   

5.3.1   
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   1   -  1 

 

 75 . 

 

(DOWEL) 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 4   

(  5.3.3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5   

(  5.3.3) 

    2   -   2 

1 1 

 

  

   1   -   1 

2 2 

 ( ) - 40   

 - 30   SD-30 

 - 36   SD-40 

- 45   SD-50 

1 1 

 4-  @7.5 .                 

( ) 

1 

6 

 

 ( ) - 40   

 - 30   SD-30 

 - 36   SD-40 

- 45   SD-50
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5.3.4  

 

  

5.3.4.1  

(1)  90  

 15  

 12   

(2)  180   15 

  4 

  60  

 

 

 

 

 

 

 

 

 

 6   

(  5.3.4.1) 

5.3.4.2  (Stirrup)  (Tie)  

 (1)    25   135 

  6 

 (  7 ( )  ( )) 

 (2)  16   (1) 

 90   6 

 (  7 ( )) 

 (3)   19   25   (1) 

 90  

 12  (  7 ( )) 

 

 90   180  

1
2
 d

b
 

D 

d
b
 

D 

4d
b
  60 . 

d
b
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 7   

(  5.3.4.2 ) 

(4)  (Stirrup)  (Tie) 

  

 . . 2550 

 . . 2522  . 

1301: 

 

5.3.4.3  (D)  

 8 

 16  

 4  

 8   

(  5.3.4.3) 
 

  (D) 

6 .  25 . 6  

28 .  36 . 8  

40 . 10  

 135  

6 d
b
 

D 

135  

6 d
b
  d

b
  16 . 

12 d
b
  16 .< d

b
  25 . 

D 

 90  

D 6 d
b
 

 

( ) ( ) ( ) 
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5.4    

5.4.1  

 

 

5.4.1.1 

   9 

 9   

 

(  5.4.1.1) 

  

 (d) 
  

d    200 

d   >  200 

 10 

 15 

10 

15 
 

 (1)   

 5 . 

 (2)  9  1/3 

 

5.4.1.2   50  

 

 15  

5.4.2   

5.5   

5.5.1 -  

 

(1) - :  1/5 

 

(2)  - : -  

  

  2  5 
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.1301: 

 

5.5.2    

1.00    

5.5.3   

5.5.3.1  

 40  

 5.3.4 

  30  SD 30 

 36  SD 40  45  SD 

50  

5.5.3.2  5.6 

5.5.3.3   125 

  

5.6   

5.6.1  

5.6.1.1   (Butt Weld) 

  125 

 1  

 3   

5.6.1.2 

 . 49: 

 

5.6.1.3   

   

5.6.2  

5.6.2.1  8  

‡ªìπ‰ªμ“¡¡“μ√∞“π¡¬º.1301: ¡“μ√∞“πª√–°Õ∫°“√ÕÕ°·∫∫Õ“§“√‡æ◊ËÕμâ“π∑“π°“√ —Ëπ –‡∑◊Õπ

¢Õß·ºàπ¥‘π‰À«
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 8   

(  5.6.2.1) 

5.6.2.2    

 50   

5.6.2.3      

  

 15  

 

5.6.3  

   

5.6.3.1  8  

5.6.3.2  

 

5.6.3.3  

 1  

 

5.6.3.4    9 

 

  

Full  penctration  welds 

( )  Single – V – Groove Weld ( )  Double – V – Groove Weld

Full Penetration Welds 
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 9   

(  5.6.3.4) 

5.6.3.5  250 

    

 

5.7   

5.7.1     600  

 4.1.1  4.2.1   4.3.1  

5.7.2    100  

 100  3 

 

5.7.3  

5.8   

 

 
 

6.   

 

(1)    . 103-2533    . . 

2533 

(2)  . 1301-50 

  . . 2550 

(3)  . 20-2543  ( ) 

 . . 2543 

(4)  . 24-2548  ( ) 

 . . 2548 

(5)  . 737-2549  

 . . 2549  

5 
4 
3 
2 
1

6 7

    6 
7      8 
   10 

4 
2 

9 
3 
1 

5 
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¡¬º. 1104-52
¡“μ√∞“πß“π‰¡â

 

1.   

1.1        

       (Glue-

Laminated Timber)  

1.2   

   

1.3  SI (International System Units)          

1  9.806  

2.   

“  (Sapwood)”   

  

 

“ ”  

  (Modulus of Rupture) 

“ ”   

  

“ ”   

 

“  (Knot)”   

“  (Spike Knot)”   

  

“  (Wane)”   

 

“  (Moisture Content)”   

 

“  (Hard Wood)”   98  (1,000 

)   6  
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“  (Medium Hard Wood)”   59  98 

 (600  1,000 )  

 2  

“  (Soft Wood)”   59  (600 

)   2  

“  (Check)”    

 

“  (Sloping Grain)”   

3.   

3.1    

3.1.1    . 1221   . 1227 

 

3.1.2   . 421: -   

3.1.3   . 424:   

3.1.4    

3.1.5  . 1002:  

 

3.2   3.1 

  

3.3   

 
 

4.    
 

4.1   

4.1.1  98 

 (1,000 ) 

 51  (520 / )  10  14 

 6     

4.1.2   

 4.1.1  5 

 



65¡¬º. 1104-52: ¡“μ√∞“πß“π‰¡â

4.1.3  4.1.1  3  6  

 

  1  

 .  

 1   

(  4.1.3) 

 

    

1)     5.6 

2)   96.0 4.8 8.0 

3)   128.0 6.4 12.0 

4)   192.0 10.0 16.0 

5)   320.0  24.0 

4.3      

4.3.1    90 

 

:     “ ” 

4.1.4       

  

4.2   

4.2.1 

 

4.2.2   

 2 

 2    

(  4.2.2) 

   

 25 . (1 ) 1.5 . (1/16 ) 6.0 . (1/4 ) 

 25 . (1 ) 75 . (3 ) 4.5 . (3/16 ) 7.5 . (5/16 ) 

 88 . (3-1/2 )  137 . (5-1/2 ) 6.0 . (1/4 ) 9.0 . (3/8 ) 

 150 . (6 )  9.0 . (3/8 ) 12.5 . (1/2 ) 
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4.3.2    75 

 

4.3.3    65 

 

   

4.4    

    

  

4.4.1   3 

 3   

(  4.4.1) 

 ( ) 

 

   

 
 

 1  2  3  1  2  3  1  2  3  1  2  3 

76 (3) 
9 

( 3
8 ) 

22 

( 7
8 ) 

32 

(1¼) 

6 

(¼) 

13 

(½) 

18 

( 5
8 ) 

9 

( 3
8 ) 

22 

( 7
8 )  

32 

(1¼) 

9 

( 3
8 ) 

22 

( 7
8 ) 

32 

(1¼) 

102 (4) 

13 

(½) 

28 

(1 1
8 ) 

41 

(1 5
8 ) 

6 

(¼) 

16 

( 5
8 ) 

22 

( 7
8 ) 

13 

(½) 

28 

(1 1
8 ) 

41 

(1 5
8 ) 

13 

(½) 

28 

(1 1
8 ) 

41 

(1 5
8 ) 

127 (5) 
16 

( 5
8 ) 

35 

(1 3
8 ) 

50 

(2) 

9 

( 3
8 ) 

19 

(¾) 

28 

(1 1
8 ) 

13 

(½) 

35 

(1 3
8 ) 

50 

(2) 

13 

(½) 

35 

(1 3
8 ) 

50 

(2) 

152 (6) 

19 

(¾) 

41 

(1 5
8 ) 

57 

(2¼) 

9 

( 3
8 ) 

22 

( 7
8 ) 

32 

(1¼) 

19 

(¾) 

44 

(1¾) 

57 

(2¼) 

19 

(¾) 

44 

(1¾) 

57 

(2¼) 

203 (8) 

19 

(¾) 

48 

(1 7
8 ) 

64 

(2½) 

13 

(½) 

32 

(1¼) 

44 

(1¾) 

25 

(1) 

54 

(2 1
8 ) 

76 

(3) 

25 

(1) 

54 

(2 1
8 ) 

76 

(3) 

254 (10) 
22 

( 7
8 ) 

51 

(2) 

73 

(2 7
8 ) 

13 

(½) 

38 

(1½) 

50 

(2) 

28 

(1 1
8 ) 

70 

(2¾) 

95 

(3¾) 

28 

(1 1
8 ) 

70 

(2¾) 

95 

(3¾) 

305 (12) 25 

(1) 

57 

(2¼) 

76 

(3) 

19 

(¾) 

44 

(1¾) 

64 

(2½) 

32 

(1¼) 

79 

(3 1
8 ) 

111 

(4 3
8 ) 

32 

(1¼) 

79 

(3 1
8 ) 

111 

(4 3
8 ) 

356 (14) 25 

(1) 

60 

(2 3
8 ) 

83 

(3¼) 

19 

(¾) 

44 

(1¾) 

66 

(2 5
8 ) 

34 

(1 3
8 ) 

86 

(3 3
8 ) 

117 

(4 5
8 ) 

34 

(1 3
8 ) 

86 

(3 3
8 ) 

117 

(4 5
8 ) 

406 (16) 25 

(1) 

64 

(2½) 

89 

(3½) 

19 

(¾) 

50 

(2) 

70 

(2¾) 

38 

(1½) 

89 

(3½) 

127 

(5) 

38 

(1½) 

89 

(3½) 

127 

(5) 
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  (2D/3) 

D 

    

 (  1) 

 

 

 

 

 

 

 

 

 1   

(  4.4.1) 

4.4.1.1   

(1) 

 (  2) 

(2) 

 

 (  2) 

(3)  (Corner Knot) 

 

  (  2) 

(4)   

 3 

 

 

 3  

 3  
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 2   

[  4.4.1.1 (1)  (3)] 

 

 

 

 

 

 

 A =  3 

 B =  3 

 C =  3 

 L =  

 T =   

 W =     
 

 3   

[  4.4.1.1 (4)] 

4.4.1.2   

   (Round Knot) 

  (Oval Knot) 

  (Spike Knot) 

  4 

W

L 

T C 

C 

C 

A 

B 

B 

A 

A 

 B 

2 A  B 

L
3

1
L

3

1
L

3

1

 

 4.4.1.1 (2) 

D 

 D1  D2 

  4.4.1.1 (1) 

D 
D1 

D2 

4.4.1.1 (3) 

  4.4.1.1 (2) 
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 4   

(  4.4.1.2) 
 

4.4.2   4 
 

 4   

(  4.4.2) 

 

 

 

 
 

 1  20 1  15 

 1  15 1  11 

 1  11 1  8 

 

 

 

 

 

 

 

4.4.3    

(1)  1  5   

(2)  1  3   

(3)  1  2   

  

  

 

 

 

 

D 

D 

D 

D 

‡ ’È¬π≈“¥ §«“¡≈“¥¢Õß‡ ’È¬πμâÕß‰¡à‡°‘π°«à“§à“∑’Ë°”Àπ¥„πμ“√“ß∑’Ë 4
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 5   

(  4.4.3) 
 

4.4.4    

(1)  1  8   

(2)  1  5   

(3)  1  4   
 

 

 

 

 

 

 

 6   

(  4.4.4) 

K1  K2  7/8  T   

  4/5  T   

 3/4  T   

V1  V2  7/8  W   

  4/5  W  

  3/4  W  

T 

T 

 a  b + c 

 

 

a 

b 

c 

 

(Transverse Longitudinal Plane) 
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4.4.5     

 85 

 

4.4.6     7  

 

  

 

 

 

   

 

( ) 

10  
 

 

( ) 

8  
 

 1  25   

  

 

 

 

 

 

 7   2  

(  4.4.6) 
 

5.    

  3   1  

 . 1221   . 1227 

 

6.    

6.1  

6.2     

6.3     

 

2.00  

W 

W =   10   

2.00  

X 

X =   8  

2.00  

Y 

Y =   1  25  
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6.4  

  0.8 

  1.6   

6.5    

 

6.6   6  

 2.50   

6.7       

7.   

 

 5  

 

8.   

(1) ASTM D 245-00 Standard Practice for Establishing Structural Grades and Related Allowable Properties 

for Visually Graded Lumber, ASTM International, 2002. 

(2) BS EN 518:1995 Structural timber. Grading. Requirements for Visual Strength Grading Standards, 

British Standards Institution, London, 1995. 

(3)     

. . 2547 

(4)  . 104-2533    . . 2533 

(5)  . 1002-16:   

 . . 2517 

(6)     

 . . 2528 

 

 æ.». 2547

 103-2533
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 :  

   
 (MPa) 

 

(MPa) 
 ( ) 

1  Careya arborea Roxb. 108 51 7 

2  Dalbergia cultrata Graham 175 60 6.8 

3  Calophyllum floribundum 

Hk.f. 

118 64 7.1 

4  Fagraea fragrans Roxb. 142 64 7.6 

5  Homalium tomentosum 

Benth. 

134 66 6.2 

6  Dialium cochinchinense 

Pierre 

166 90 13.5 

7  Cotylelobium lanceolatum 

Craib 

146 69 15 

8  Shorea sericeiflora Fisch. & 

Hutch. 

141 59 14.4 

9  Stereospermum neuranthum 

Kurz 

128 64 22.9 

10     Shorea thorelii Pierre ex 

Laness. 

131 61 15 

11  Dalbergia oliveri Gamble 174 126 15 

12  Erythrophleum teysmannii 

Craib 

189 73 8.8 

13  Xylia kerrii Craib & Hutch. 128 68 15.9 

14  Balanocarpus heimii King 172 74 26.1 

15  Hopea odorata Roxb. 115 51 16 

16  Hopea avellanea F. Heim 114 57 6.1 

17  Hopea ferrea Pierre 157 66 10.5 

18  Terminalia mucronata Craib 

& Hutch. 

176 70 8.8 

19  Lagerstroemia calyculata 

Kurz 

119 52 9.4 

20  Vitex spp. 159 69 10.6 
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 (MPa) 
 

(MPa) 
 ( ) 

21  Shorea obtusa Wall. 169 71 17.7 

22  Mesue ferred Linn. 224 62 12.4 

23  Pterocarpus spp. 130 70 19.1 

24  Dipterocarpus tuberculatus 

Roxb. 

127 54 7.1 

25  Shorea talura Roxb. 114 66 11.7 

26   Dalbergia cochinchinaensis 

Pierre 

171 117 15 

27  Garcinia cornea Linn. 121 80 7.7 

28  Vatica cinerea King 192 85 9.9 

29  Diospyros mollis Griff. 175 95 15 

30  Sindora spp. 119 74 10.5 

31  Afzelia xylocarpa Craib 120 63 10.7 

32   Madhuca pierrei H.J. Lam. 111 62 7.6 

33  Amoora cucullata Roxb. 74 
1)

  32 8.5 

34  Cynometra spp. 136 67 11.1 

35  Chukrasia velutina Wight & 

Arn. 

109 51 11.9 

36  Terminalia alata Heyne 120 56 10.8 

37  Shorea siamensis Miq. 132 61 17.3 

38  Berrya mollis Wall. 143 62 25.4 

39   Azadirachta indica A. Juss. 147 81 6.0 

40  Phoebe spp. 116 56 6 

41  Tectona grandis Linn.f 100 49 19.4 

42    Millettia leucantha Kurz 148 76 23.4 

43  Lagerstroemia tomentosa 

Presl 

132 56 14.4 

 :  ( ) 
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 (MPa) 
 

(MPa) 
 ( ) 

44  Intsia bakeri Prain 159 70 17.8 

45     Dipterocarpus obtusifolius 

Tejsm. Ex Miq. 

117 56 8.8 

46    Shorea glauca King 146 52 7 

 

  
1)

   1.5  

 :    “

” 

 

 :  ( ) 
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 :   

   
 

(MPa)  (MPa)  ( ) 

1   Acacia auriculaeformis Cunn.. 

exBenth. 

109 67 1)
 

2   Acacia mangium Willd. 107 57 1)
 

3   Hopea helferi (Dyer) Brandis  114 51 1)
 

4   (Irvingia malayana Oliver)  147 58 4 

5   Polyalthia spp. 145 67 4.4 

6   Schleichera oleosa  163 56 3.8 

7   Shorea gratissima (Wall. Ex 

Kurz) Dyer 

121 55 3.2 

8   Xylocarpus moluccensis 

(Lam.) M. Roem.  

128 56 5.5 

9   Calophyllum pulcherrimum 

Wall.  

144 67 3 

10    Diospyros transitoria Bakh.  158 69 1)
 

11   Koompassia malaccensis 

Maingay ex Benth.  

189 99 1)
 

12   Albizzia lebbek (Linn.) Benth.  113 54 5 

13   Mimusops elengi Linn. 162 69 3.9 

14   Protium serratum Engl.  123 55 4.7 

15   Artocarpus lakoocha Roxb. 110 58 1)
 

16   Dipterocarpus grandifloru 

Blanco 

112 48 3.9 

17   Casuarina junghuhnina Miq. 149 63 4.6 

18   Terminalia chebula Retz.  113 53 3 

19   Terminalia bellerica (Gaertn.) 

Roxb. 

113 53 4.9 

20   Homalium grandiflorum 

Benth. 

167 66 5.6 

21   Kokoona reflexa Ding Hou  196 103 1)
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1)
   

 6   

:     “

” 
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¡¬º. 1105-52
¡“μ√∞“πß“π∞“π√“°
 

1.   

 

1.1       

    

 

   
 

2.   

 

“ ”         

 

“ ”    

“ ”    

“ ”  

  

“ ”   
 

3.   

 

3.1   

3.1.1     . 1106:  

3.1.2     . 1251: 

 

3.1.3  . 1253: 

 

3.2   3.1 

  

 

3.3   
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4.    

 

4.1    

4.1.1    

 

 

4.1.2  

   

4.1.3  1 

 

   

 

 

 

 

 

 

 

 

  

 (Soil)  b   a/2 

 (Rock) b   a 

 

 1   

(  4.1.3) 
 

4.1.4   

 (Edge Distance) 

 2  

 

 

 

 

b 

a 
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 (Soil)    a  1.5B   

   1.00  

  b   0.60  

 (Rock)   a   0.75  

  b   0.30  

 

 2   

(  4.1.4) 

  2 

4.1.5 

 ( )  1  3 

 

4.1.5.1 

  

 (Shallow Failure) 

 4.1.5.3  

 3 ( )  1  1 

 45   3 ( ) 

 

 

4.1.5.2 

 

 

B a 

b 
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 4.1.5.3   3 

 1  1  45 

  3 ( ) 

 4 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 H/2 

 5  

  

 H
 

 H/3 

 12.5  

 

( )   1  3  1  1 

 H/2  5  

 

( )   1  1 

 H
 

 H/3 

 12.5  

45

45

 

 3   

(  4.1.5) 
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 4   

 

4.1.5.3   4.1.5.1  

4.1.5.2  

   

 

4.1.6  

  

(1)   0.50  ( ) 

 

 (Dowel Bars)  

  

 (Concentrated Load)  

 

 

 25   2.00  

 2   2.00  

 (Failure 

Surface)  

45  45  
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(2)   (1)  

 

 

  (1)  

(2)  

4.1.7  

 

 

 

 

4.1.8    . 1253: 

 

4.2    

4.2.1   

 

4.2.2   4.1.2  4.1.4  a  4.1.4 

 1.00  

4.2.3  . 1106 :  

4.2.4     . 1106:  

 . 1251: 

 

4.2.5   

   

  

   

4.2.6  

   

    . 1106: 

  

4.2.7  

 

À“°‡ªìπ™—Èπ≈Ÿ°√—ß „Àâ∂◊ÕªØ‘∫—μ‘‡À¡◊Õπ™—ÈπÀ‘πæ◊¥„π¢âÕ (1) ∑ÿ°ª√–°“√ ·μà∑—Èßπ’È°àÕπ

¥”‡π‘π°“√°àÕ √â“ß∞“π√“°„Àâ∑¥ Õ∫§ÿ≥ ¡∫—μ‘¢Õß¥‘π≈Ÿ°√—ß À√◊Õ·®âß«‘»«°√ºŸâ§”π«≥

ÕÕ°·∫∫‡æ◊ËÕæ‘®“√≥“·°â‰¢ªí≠À“μàÕ‰ª
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4.2.8  

     

  

   

4.3    

4.3.1   

 

    

4.3.2    

 

4.3.3      30    
 

5.   

(1)   International Code Council. “International Building Code,” Fall Church, VA, 2003. 

(2)   . 105-2533    . . 2533 
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¡¬º. 1106-52
¡“μ√∞“πß“π‡ “‡¢Á¡

 

1.   

1.1   

         

 

   

1.2    

1.3  SI (International System Units)              

1  9.806  

2.   

“  (Losses)”   

     

 

“ ”    

“ ”   

“  (Bored Pile)”  

  

“ ”   

 

“ ”    

“ ”  

 150   300   

  28  

3.   

3.1   

3.1.1     . 1101:  

3.1.2     . 1102:  

3.1.3     . 1103:  

çÀπà«¬·√ßÕ—¥ª√–≈—¬¢Õß§Õπ°√’μé À¡“¬∂÷ß Àπà«¬·√ßÕ—¥ Ÿß ÿ¥μ“¡·°π¬“«¢Õß·∑àß§Õπ°√’μ∑√ß°√–∫Õ°

∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß 150 ¡‘≈≈‘‡¡μ√  Ÿß 300 ¡‘≈≈‘‡¡μ√  “¡“√∂√—∫‰¥â À“°‰¡à‰¥â√–∫ÿ‡ªìπÕ¬à“ßÕ◊ËπÀπà«¬·√ßÕ—¥

¥—ß°≈à“«„π¡“μ√∞“ππ’È „Àâ„™âÀπà«¬·√ßÕ—¥ª√–≈—¬∑’ËÕ“¬ÿ 28 «—π‡ªìπ‡°≥±å
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3.1.4      1251: 

 

3.1.5    1252: 

 

3.1.6    1551: 

 Seismic Integrity Test 

3.1.7    . 395:  

3.1.8    . 396:  

3.1.9    . 397:  

3.1.10  . 398:  

3.1.11  . 399:  

3.1.12  .  1019:  

 

3.2   3.1 

  

3.3   

 
 

4.    

4.1    

4.1.1   

      

4.1.2  80    

  

 1  3 

  100  

4.1.3  

 

4.1.4  

  

  3.14  

‡ “‡¢Á¡μâÕß¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‰¡à‡°‘π°«à“ 1 „π 3 ¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß‡ “‡¢Á¡μ√ß

3.1.4 ¡“μ√∞“π°√¡‚¬∏“∏‘°“√·≈–º—ß‡¡◊Õß ¡¬º 1251: ¡“μ√∞“π°“√∑¥ Õ∫°“√√—∫πÈ”Àπ—°∫√√∑ÿ°

μ“¡·π«·°π¢Õß‡ “‡¢Á¡¥â«¬«‘∏’ ∂‘μ¬»“ μ√å

3.1.5 ¡“μ√∞“π°√¡‚¬∏“∏‘°“√·≈–º—ß‡¡◊Õß ¡¬º 1252: ¡“μ√∞“π°“√∑¥ Õ∫°“√√—∫πÈ”Àπ—°¢Õß

‡ “‡¢Á¡¥â«¬«‘∏’æ≈»“ μ√å

3.1.6 ¡“μ√∞“π°√¡‚¬∏“∏‘°“√·≈–º—ß‡¡◊Õß ¡¬º 1551: ¡“μ√∞“π°“√μ√«® Õ∫§«“¡ ¡∫Ÿ√≥å¢Õß‡ “

‡¢Á¡¥â«¬«‘∏’ Seismic Integrity Test
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4.2   

4.2.1  

4.2.1.1    

 

(1) 

 . 1101:  

(2) 

 . 1102:  

(3)  . 

1103:  

 

   

  3.1.5  3.1.9 

4.2.1.2   (Projected Area) 

 

4.2.1.3  

  1.5 

 

4.2.1.4 

 

 

 

4.2.1.5    

  

 1 

7 ∂÷ß 3.1.11

‡ “‡¢Á¡∑’Ëπ”¡“„™âμâÕß¡’§«“¡¬“« æ◊Èπ∑’ËÀπâ“μ—¥∑’Ë°¥∫π¥‘π (Projected Area) ·≈–
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1   

(  4.2.1.5) 
 

4.2.1.6   

 

4.2.1.7  

    

   I  I 

 50   2 

  

150   

4.2.1.8  

 

  2 

 4.2.2.2  4.2.3.2 

4.2.1.9  

 80  90   1 

  0.2  

 

  

4.2.2  

4.2.2.1  4.2.1 

4.2.2.2  118 

 (1,200 )  

 147  (1,500 ) 

 390  (4,000 ) 

 

  L 

    L/360 

 

  L 

 

    L/180 
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 167  (1,700 ) 

 390  (4,000 )  

 37.5 

 

4.2.2.3  

  3 

4.2.3  

4.2.3.1  4.2.1 

 

  

  3.1.7  3.1.11  

4.2.3.2  0.5 

 

 (  1.59  

) 

  

 (Tensile Zone) 

 (

)  ÿ
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  =  wL 

  =  0.125wL
2

 

0.5L 0.5L 

L 

  =  0.707wL 

  =  0.0429wL
2

 

0.293L 

L 

0.707L 

  =  0.5wL 

  =  0.125wL
2

 

L 

( )   1  

( )   2  

  =  0.33wL 

  =  0.0059wL
2

 

0.138L 

L 

0.138L 0.362L 0.362L 

( )   3  

 2  

(  4.2.1.8) 

  =  0.5wL 

  =  0.0214wL
2

 

0.207L 

L 

0.207L 0.586L 

  w  =   
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 W =  

 3   

(  4.2.2.3) 
 

4.2.3.3 

 33  27 

  

 0.33 0.27a c pcf f  (1) 

 a        

 ( ) 

 cf    (

) 

 pcf   

 ( ) 

4.2.3.4  

  4 

 0.3  0.6  0.15 

W – 50   300  

3W 

W
 

3W 

 0.6  0.3 

3W 3W 



94 ¡¬º. 1106-52: ¡“μ√∞“πß“π‡ “‡¢Á¡

 

 

 

 

 

 

 

 

 

 W =  

 4   

(  4.2.3.4) 
 

4.3   

4.3.1  

4.3.1.1    

 

(1) 

 . 1101:  

(2)  . 

1103:  

4.3.1.2   

 

4.3.2 

 . 1019:  

   
 

5.    

5.1  

5.1.1   

5.1.2  (Creosote Oil)  320 

 (20 )  

 0.2  0.5 
 0.08 

W – 50   300  

1.5W 

W
 

3W 

 0.5  0.2 

3W 1.5W 
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5.2   

5.2.1  

 (1)   

 (2)   (Soil Sliding) 

 (3)   

5.2.2    5.2.1   2  

  

 (  5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5   

(  5.2.2) 
 

5.2.2.1  

5.2.2.2  

 

 

 

 6 . (  5.2.2.4)

 (  5.2.2.3)

 

 -  
 500 .  

( )   I  I 

 6 . (  5.2.2.4) 

  (  5.2.2.3) 

( )   

  (  5.2.2.3) 
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5.2.2.3  

 

5.2.2.4   6 

 

5.2.2.5     

 

5.2.2.6  

 

5.3    

5.3.1  

 

  

5.3.2   

 

 

5.3.3   

 

5.3.4 

  10  

 30  

  

5.3.5  70   

3  

5.3.6  

  

 

 6  

‰¥âÀπ“‰¡à‡°‘π 30 ¡‘≈≈‘‡¡μ√ ·≈–‡¡◊ËÕ‰¡â√Õß„πÀ¡«°·μ°¬ÿà¬®π∑”„Àâª√– ‘∑∏‘¿“æ¢Õß°“√μÕ°
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5.3.7  

 

 

  

5.3.8  

 600  

 

 30  

 

 

  

5.3.9    

  

    

5.3.10  

 10  10  

 10  

 

   10  

  

5.3.11   

 

 

  

 

 (Pile Integrity Test)  

5.3.12 

  

   

5.3.12.1   

(1)  300  

  3  

À—«‡ “‡¢Á¡¥â«¬‰¡â‡π◊ÈÕÕàÕπÀπ“‰¡à‡°‘π 30 ¡‘≈≈‘‡¡μ√ ∑’Ë∫—ß§—∫‡ “ àßμâÕß¡—Ëπ§ß®π‰¡à‚¬°§≈Õπ
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(2)  

 

(3)  

(4)   

 300  

 

5.3.12.2   

(1)  300   1.5  

 

(2)  300  

 

(3)  5.3.12.1 (2) (3)  (4 ) 

5.3.12.3   . . 1106-1 

5.3.13  

 

 

5.3.14  

    

 

5.3.15  (Displacement Piles) 

  

     

  6  

 (1)  (  1)  

 (2)  (  2)  

 (3)  (  3) 

 

®¡μ—«¢Õß‡ “‡¢Á¡∑ÿ°√–¬– 300 ¡‘≈≈‘‡¡μ√ ‚¥¬„Àâ√–¬–¬°μÿâ¡πÈ”Àπ—°‡ªìπ‰ªμ“¡∑’Ë

„Àâ¢’¥‡§√◊ËÕßÀ¡“¬∑ÿ°√–¬– 300 ¡‘≈≈‘‡¡μ√ „π™à«ß 1.5 ‡¡μ√ ÿ¥∑â“¬¢Õß‚§π‡ “‡¢Á¡

À√◊Õ ÿ¥·∑â·μà√–¬–∑’ËμâÕß„™â‡ “ àß

„Àâ¢’¥‡§√◊ËÕßÀ¡“¬∑ÿ°√–¬– 300 ¡‘≈≈‘‡¡μ√ ∑’Ë‡ “ àß‡ªìπ√–¬–‡∑à“°—∫√–¬–∑’ËμâÕß àß

‡ “‡¢Á¡≈ß‰ª„π™—Èπ¥‘π®π∂÷ß√–¥—∫∑’Ë°”Àπ¥
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 6   

(  5.3.15) 

5.4   

5.4.1  

5.4.1.1  

  

 24  

 6  

  

5.4.1.2  (Casing)   

 

  

 

 

5.4.1.3 

  

18 

1 

23 

4 

15 

8 

2 

24 

3 

14 

9 

6 

22 

5 

16 

7 

19 

21 

17 

20 

11 

25 

12 

13 

10 

 3 

 2 
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5.4.1.4  

  

  

5.4.1.5  

 

5.4.1.6  

 

5.4.1.7  

 

  

5.4.1.8 

  Seismic 

Integrity Test  

5.4.1.9 

   . . 1106-2 

5.4.2  

 . 1019:  

   

5.5.   

5.5.1  

 50 

  75 

  50  

  600  

 

5.5.2  1  

 

 

ª√–°Õ∫·∫∫‡©æ“–ß“π „Àâ∑”°“√∑¥ Õ∫§«“¡ ¡∫Ÿ√≥å¢Õß‡ “‡¢Á¡‚¥¬«‘∏’ Seismic

 ¡“§¡«‘»«°√√¡ ∂“π·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å « ∑. 1019: ¢âÕ°”Àπ¥¡“μ√∞“π

μâπ¢÷Èπ‰ª ·μà∑—Èßπ’È§à“‡∫’Ë¬ß‡∫π¢Õß°≈ÿà¡‡ “‡¢Á¡„π∞“π√“°®–μâÕß‰¡à‡°‘π°«à“ 50 ¡‘≈≈‘‡¡μ√ À“°§à“
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6.    

6.1   (Static Axial Pile Load 

Test)   1251: 

 

6.2   (Dynamic Axial Pile Load 

Test)   1252:  

6.3  

  6.1 

6.4     1551: 

 Seismic Integrity Test 
 

7.   

(1)    . 106-2533    . . 2533 

(2)  . 1019  

  1 . . 2546 

 
 

 ∂‘μ¬»“ μ√å

°“√∑¥ Õ∫°“√√—∫πÈ”Àπ—°∫√√∑ÿ°μ“¡·π«·°π¢Õß‡ “‡¢Á¡¥â«¬«‘∏’ ∂‘μ¬»“ μ√å (Static Axial Pile Load

Test) „Àâ‡ªìπ‰ªμ“¡ ¡¬º 1251: ¡“μ√∞“π°“√∑¥ Õ∫°“√√—∫πÈ”Àπ—°∫√√∑ÿ°μ“¡·π«·°π¢Õß‡ “‡¢Á¡¥â«¬«‘∏’

 ∂‘μ»“ μ√å
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. . 1106-1  
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. . 1106-2  
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