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°“√∑¥ Õ∫·√ß¬÷¥‡Àπ’Ë¬«¢Õß§Õπ°√’μμàÕ‡À≈Á°‡ √‘¡
(Bond Strength)

∫∑∑’Ë 18

∫∑π”
°“√∑¥ Õ∫π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫·√ß¬÷¥

‡Àπ’Ë¬« Ÿß ÿ¥¢Õß‡À≈Á°‡ √‘¡™π‘¥°≈¡·≈–™π‘¥¢âÕÕâÕ¬∑’Ë
Ωíß„π°âÕπ§Õπ°√’μμ—«Õ¬à“ß¥â«¬«‘∏’°“√¥÷ß (Pull-Out
Test) ∑—Èßπ’È‡æ√“–‚§√ß √â“ß§Õπ°√’μ∑—Ë«‰ª à«π„À≠à¡—°
¡’°“√‡ √‘¡‡À≈Á°‡æ◊ËÕ™à«¬„π°“√√—∫·√ß ‰¡à«à“®–‡ªìπ°“√
‡ √‘¡‡À≈Á°∏√√¡¥“À√◊Õ≈«¥‡À≈Á°°Áμ“¡ ¥—ßπ—Èπ°”≈—ß„π
°“√¬÷¥‡Àπ’Ë¬« (Bond Strength) ¢Õß§Õπ°√’μ°—∫‡À≈Á°
‡ √‘¡∑’Ë‡æ’¬ßæÕ®÷ß‡ªìπ ‘Ëß ”§—≠∑’ËμâÕßæ‘®“√≥“ ‡æ◊ËÕ„Àâ
‚§√ß √â“ß§Õπ°√’μ‡ √‘¡‡À≈Á° “¡“√∂√—∫·√ß‰¥â‡μÁ¡
ª√– ‘∑∏‘¿“æμ“¡∑’ËÕÕ°·∫∫‰«â

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
°”≈—ß„π°“√¬÷¥‡Àπ’Ë¬« (Bond Strength) ‡°‘¥

®“°°“√¬÷¥μ‘¥ (Adhesion) ·≈–·√ß‡ ’¬¥∑“π (Friction)
¢Õß‡À≈Á°‡ √‘¡°—∫´’‡¡πμå‡æ ∑å∑’Ë·¢Áßμ—«·≈â« ·μà¡’§«“¡
¬“°„π°“√«—¥§à“∑’Ë·∑â®√‘ß ∑—Èßπ’È‡æ√“–¡’ªí®®—¬À≈“¬
ª√–°“√∑’Ë‡°’Ë¬«¢âÕß ‡™àπ ¢≥–∑’Ë§Õπ°√’μ‰¥â√—∫°“√∫à¡
·≈–·¢Áßμ—« ®–‡°‘¥°“√À¥μ—« ∑”„Àâæ◊Èπ∑’Ëº‘« —¡º— √–À«à“ß
‡À≈Á°‡ √‘¡·≈–§Õπ°√’μ≈¥≈ß  àßº≈„Àâ·√ß¬÷¥‡Àπ’Ë¬«
≈¥≈ß  ∂â“§Õπ°√’μ¡’°“√·μ°√â“«À√◊ÕπÈ”´÷¡ºà“π‰¥âßà“¬
®–∑”„Àâ‡°‘¥°“√°—¥°√àÕπ¢Õß‡À≈Á°‡ √‘¡¿“¬„π ´÷Ëß
®– àßº≈μàÕ·√ß¬÷¥‡Àπ’Ë¬«‡™àπ°—π πÕ°®“°§ÿ≥ ¡∫—μ‘
¢Õß‡π◊ÈÕ§Õπ°√’μ‡Õß·≈â«¬—ß¡’ªí®®—¬Õ◊ËπÊ∑’Ë‡°’Ë¬«¢âÕß¥â«¬
§◊Õ ¢π“¥¢Õß‡À≈Á°‡ √‘¡ ™π‘¥¢Õß‡À≈Á°‡ √‘¡ μ”·Àπàß¢Õß
‡À≈Á°‡ √‘¡„π§Õπ°√’μ (∑”Àπâ“∑’Ë√—∫·√ß¥÷ß ·√ßÕ—¥ À√◊Õ
·√ß¥—¥) °“√®’È‡¢¬à“∫√‘‡«≥‡À≈Á°‡ √‘¡ ™àÕß«à“ßÕ“°“»„μâ
‡À≈Á°‡ √‘¡∑’Ë‡°‘¥®“°°“√‡¬‘È¡  §Õπ°√’μμâÕßÕ¬Ÿà„π ¿“«–
‡ªï¬°·≈–·Àâß ≈—∫°—πÀ√◊Õ‰¡à ·≈–§Õπ°√’μμâÕßÕ¬Ÿà„π
 ¿“æÕÿ≥À¿Ÿ¡‘∑’Ë‡ª≈’Ë¬π·ª≈ß∑’Ë®ÿ¥‡¬◊Õ°·¢ÁßÀ√◊Õ‰¡à

¥â«¬‡Àμÿº≈¥—ß°≈à“« ®÷ß¬—ß‰¡à¡’«‘∏’°“√«—¥°”≈—ß
„π°“√¬÷¥‡Àπ’Ë¬« (Bond Strength) ∑’Ë‡ªìπ¡“μ√∞“π
·μàÕ¬à“ß‰√°Áμ“¡°“√∑¥ Õ∫¥â«¬°“√¥÷ß (Pull-Out Test ,

ASTM C 234) ∂◊Õ‡ªìπ«‘∏’Àπ÷Ëß∑’Ë‰¥â√—∫§«“¡π‘¬¡
„π°“√‡ª√’¬∫‡∑’¬∫§à“°”≈—ß„π°“√¬÷¥‡Àπ’Ë¬«¢Õß§Õπ°√’μ
´÷Ëß∑”‚¥¬ °“√À≈àÕ°âÕπμ—«Õ¬à“ß§Õπ°√’μ∑√ß≈Ÿ°∫“»°å
¢π“¥ 15 x 15 x 15 ´¡. ·≈â«Ωíß‡À≈Á°‡ √‘¡‰«â
μàÕ®“°π—Èπ∑”°“√¥÷ß‡À≈Á°‡ √‘¡ÕÕ° ¥â«¬‡§√◊ËÕß∑¥ Õ∫
·√ß¥÷ß‡æ◊ËÕÀ“·√ß¬÷¥‡Àπ’Ë¬« Ÿß ÿ¥¢Õß§Õπ°√’μ °—∫
‡À≈Á°‡ √‘¡   ‚¥¬°”≈—ß„π°“√¬÷¥‡Àπ’Ë¬« Ÿß ÿ¥ (Maximum
Bond Strength)  “¡“√∂À“‰¥â®“°·√ß¥÷ß Ÿß ÿ¥À“√
¥â«¬æ◊Èπ∑’Ë¢Õß‡À≈Á°‡ √‘¡∑’Ë —¡º— °—∫§Õπ°√’μ

„π∑“ßªØ‘∫—μ‘π—Èπ∂◊Õ«à“°”≈—ß¬÷¥‡Àπ’Ë¬«¢Õß
§Õπ°√’μ (Bond Strength) ¡’§«“¡ —¡æ—π∏å°—∫°”≈—ßÕ—¥
¢Õß§Õπ°√’μ §◊Õ ‡¡◊ËÕ°”≈—ßÕ—¥¢Õß§Õπ°√’μ‡æ‘Ë¡¢÷Èπ°”≈—ß
¬÷¥‡Àπ’Ë¬«¢Õß§Õπ°√’μ®–‡æ‘Ë¡μ“¡ ·≈–°”≈—ß¬÷¥‡Àπ’Ë¬«
¢Õß‡À≈Á°¢âÕÕâÕ¬®–¡“°°«à“‡À≈Á°°≈¡ ¥—ß√Ÿª∑’Ë 1 ·≈–
æ∫«à“°”≈—ß„π°“√¬÷¥‡Àπ’Ë¬«≈¥≈ßÕ¬à“ß¡“°‡¡◊ËÕÕÿ≥À¿Ÿ¡‘
 Ÿß¢÷Èπ ∑—Èßπ’È‡æ√“– —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«∑’Ë‰¡à‡∑à“°—π
¢Õß‡À≈Á°·≈–§Õπ°√’μ
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«‘∏’∑¥ Õ∫
1. À≈àÕ°âÕπμ—«Õ¬à“ß§Õπ°√’μ∑√ß≈Ÿ°∫“»°å¢π“¥

15 x 15 x 15 ´¡. ·≈â«Ωíß‡À≈Á°¢âÕÕâÕ¬À√◊Õ‡À≈Á°°≈¡
∑’ËμâÕß°“√∑¥ Õ∫≈ß‰ª  ‡¡◊ËÕ°âÕπμ—«Õ¬à“ß·¢Áßμ—«·≈â«
24 ™¡. ®÷ß∂Õ¥·∫∫·≈–∫à¡¿“¬„πÀâÕß∫à¡ ‡æ◊ËÕ√Õ°“√
∑¥ Õ∫∑’Ë 28 «—πμàÕ‰ª

2. «—¥‡ âπºà“π»Ÿπ¬å°≈“ß‡À≈Á°‡ √‘¡‚¥¬ Micro-
meter ·≈–√–¬–∑’ËΩíß‡À≈Á°≈ß‰ª„π°âÕπμ—«Õ¬à“ß§Õπ°√’μ
¥â«¬‰¡â∫√√∑—¥‡À≈Á°

3. μ‘¥μ—ÈßÕÿª°√≥å∑¥ Õ∫·√ß¬÷¥‡Àπ’Ë¬«‡¢â“°—∫
°âÕπμ—«Õ¬à“ß

4. μ‘¥μ—Èß°âÕπμ—«Õ¬à“ß‡¢â“°—∫À—«®—∫‡§√◊ËÕß∑¥ Õ∫
°”≈—ß¥÷ß ·≈– Dial Micrometer ‡æ◊ËÕ«—¥√–¬–‡≈◊ËÕπ¢Õß
‡À≈Á°‡ √‘¡

5. ‡ªî¥‡§√◊ËÕß‡æ◊ËÕ¥÷ß‡À≈Á°‡ √‘¡  ‚¥¬§«∫§ÿ¡·√ß
¥÷ß„Àâ‰¡à‡°‘π 5.78 °°./μ√.´¡./«‘π“∑’

6. ∫—π∑÷°·√ß¥÷ß·≈–√–¬–‡≈◊ËÕπ¢Õß‡À≈Á°‡ √‘¡
∑ÿ° 0.02 ¡¡.

7. ∑”°“√∑¥ Õ∫®π°«à“·√ß∑’Ë„™â¥÷ß‡À≈Á°‡ √‘¡
∂÷ß®ÿ¥ Ÿß ÿ¥ À√◊Õ‡¡◊ËÕ§Õπ°√’μ‡√‘Ë¡™”√ÿ¥·¬°ÕÕ°®“°°—π
À√◊Õ‡¡◊ËÕ√–¬–≈◊Ëπ¡’§à“¡“°°«à“ 2.5 ¡¡.

8. ‡¢’¬π°√“ø√–À«à“ß·√ß¬÷¥‡Àπ’Ë¬«°—∫√–¬–‡≈◊ËÕπ
‰∂≈·≈–§”π«≥À“°”≈—ß¬÷¥Àπ’Ë¬« Ÿß ÿ¥ (Maximum
Bond Stress)

9. ∑”°“√∑¥ Õ∫‡ª√’¬∫‡∑’¬∫º≈√–À«à“ß‡À≈Á°
¢âÕÕâÕ¬°—∫‡À≈Á°°≈¡

°”≈—ß¬÷¥‡Àπ’Ë¬« Ÿß ÿ¥  =             ·√ß¥÷ß Ÿß ÿ¥
          æ◊Èπ∑’Ë‡À≈Á°‡ √‘¡∑’Ë —¡º— °—∫§Õπ°√’μ

√Ÿª∑’Ë 1 §«“¡ —¡æ—π∏å√–À«à“ß°”≈—ß¬÷¥‡Àπ’Ë¬«°—∫°”≈—ßÕ—¥¢Õß
§Õπ°√’μ (®“°Àπ—ß ◊Õ Concrete Structure, Properties,
and Materials; Mehta & Monteiro)

°“√∑¥ Õ∫·√ß¬÷¥Àπ’Ë¬« ¢Õß§Õπ°√’μ
μàÕ‡À≈Á°‡ √‘¡

¡“μ√∞“π∑’Ë„™â
ASTM C 234
Standard Test Method for Comparing Concrete
on the Basis of the Bond Developed with

Reinforcing Steel

Õÿª°√≥å∑’Ë„™â
1. ‡§√◊ËÕß∑¥ Õ∫°”≈—ß¥÷ß
2. Õÿª°√≥å∑¥ Õ∫·√ß¬÷¥‡Àπ’Ë¬«
3. Dial Micrometer
4. Micrometer
5. ‰¡â∫√√∑—¥‡À≈Á°

√Ÿª∑’Ë 2 Õÿª°√≥å∑¥ Õ∫·√ß¬÷¥‡Àπ’Ë¬«·≈–‡§√◊ËÕß∑¥ Õ∫·√ß¥÷ß
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1. Annual Book of ASTM Standards Volume 04.02, 1996
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3. Design and Control of Concrete Mixtures, 13th Edition, Steven

H. Kosmatka and William C. Panarese, Portland Cement

Association, Illinois

4. Properties of Concrete, 3rd Edition, A. M. Neville, Longman

Scientific & Technical, New York 1981
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§≥–ºŸâ®—¥∑”

§≥–∑’Ëª√÷°…“
1. ™—™«“≈¬å  ‡»√…∞∫ÿμ√
2. ∫ÿ≠√Õ¥ §ÿªμ‘∑—ÃÀ‘
3. «’√–æ≈  Ÿμ√ ÿ§π∏å
4.  —πμ‘ ®√— °”®√°Ÿ≈
5. ∏ß™—¬ «‘«—≤πå ÿ¢‰æ»“≈
6. πƒ™“ ‡°…¡ ”√“≠

ºŸâ‡√’¬∫‡√’¬ß
1. ‡¡∏’ ∫ÿ≠‡≈’È¬ßÕÿª∂—¡¿å
2. ©—μ√™—¬ ™Ÿæ“π‘™


