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17.1 ¢—ÈπµÕπ°“√‡°‘¥°“√·µ°√â“«

°“√·µ°√â“«¢Õß§Õπ°√’µ¡’¢—ÈπµÕπ¢Õß°“√‡°‘¥‰¥âÕ¬à“ß‰√

‡ªìπ‡√◊ËÕß∑’Ë§«√∑√“∫‰«â‡æ◊ËÕ®–‰¥âÀ“«‘∏’ªÑÕß°—π·≈–·°â‰¢‰¥âÕ¬à“ß

∂Ÿ°µâÕß ·≈–‡æ◊ËÕ· ¥ß∂÷ß¢—ÈπµÕπ¢Õß°“√·µ°√â“«Õ¬à“ß™—¥‡®π ‡√“

®–„™â·∫∫®”≈Õß¢Õß·∑àß§Õπ°√’µ¡“‡ªìπµ—«Õ¬à“ß„π°“√æ‘®“√≥“

‡√‘Ë¡·√°‡√“¡“æ‘®“√≥“·∑àß§Õπ°√’µ∑’Ë¬—ß‰¡à·¢Áßµ—«¥’ ́ ÷Ëß

¬—ß¡’§«“¡™◊ÈπÕ¬Ÿà·≈–ª≈“¬∑—Èß Õß¥â“π¢Õß·∑àß§Õπ°√’µ∂Ÿ°ª≈àÕ¬

‰«âÕ¬à“ßÕ‘ √– ‰¡à¬÷¥µ‘¥°—∫«—µ∂ÿÕ◊Ëπ„¥ √Ÿª∑’Ë 17.1 (a) µàÕ¡“‡¡◊ËÕ

·∑àß§Õπ°√’µ·¢Áßµ—« ·≈–·Àâß≈ß°Á®–‡°‘¥°“√À¥µ—«Õ¬à“ßÕ‘ √–‚¥¬

‰¡à∂Ÿ°√—Èß∑’Ëª≈“¬∑—Èß Õß¥â“π®÷ß‰¡à‡°‘¥Àπà«¬·√ß (Stress) „¥Ê

„π‡π◊ÈÕ§Õπ°√’µ „π ¿“«–‡™àππ’È°Á®–‰¡à‡°‘¥°“√·µ°√â“«¢÷Èπ

°“√·µ°√â“«π—Èπ®–‡°‘¥¢÷Èπ„π°√≥’∑’Ë·∑àß§Õπ°√’µ∂Ÿ°¬÷¥

ª≈“¬∑—Èß Õß‰«â √Ÿª∑’Ë 17.1 (b) ‡¡◊ËÕ§Õπ°√’µ·Àâßµ—«®–∑”„Àâ‡°‘¥

Àπà«¬·√ß¥÷ß (Tensile Stress) ¢÷Èπ„π‡π◊ÈÕ§Õπ°√’µ ≈—°…≥–

‡™àππ’È‡À¡◊Õπ°—∫«à“‡√“ª≈àÕ¬„Àâ§Õπ°√’µ·¢Áßµ—«·≈–‡°‘¥°“√À¥µ—«

‚¥¬Õ‘ √– „π¢≥–‡¥’¬«°—π‡√“°Á¥÷ß·∑àß§Õπ°√’µπ’È „Àâ¬“«ÕÕ°‰ª

‡∑à“‡¥‘¡ ·µà‡¡◊ËÕ‡«≈“ºà“π‰ª §Õπ°√’µ®–‡°‘¥§«“¡§◊∫ (Creep)

¢÷Èπ ´÷Ëß∑”„ÀâÀπà«¬·√ß¥÷ß„π§Õπ°√’µ≈¥≈ß √Ÿª∑’Ë 17.1 (c) ·≈–

‡¡◊ËÕ‰√°Áµ“¡‰¡à«à“®–‡ªìπ§Õπ°√’µ ¥À√◊Õ§Õπ°√’µ∑’Ë·¢Áßµ—«·≈â«

∂â“Àπà«¬·√ß¥÷ß (Tensile Stress) ∑’Ë‡°‘¥¢÷Èπ Ÿß°«à“°”≈—ß√—∫

·√ß¥÷ß¢Õß§Õπ°√’µ  (Tensile Strength) §Õπ°√’µ®–‡°‘¥°“√

·µ°√â“« ·≈–Àπà«¬·√ß¥÷ß∑’Ë‡°‘¥¢÷Èπ„π§Õπ°√’µ®–À¡¥‰ª √Ÿª∑’Ë

17.1 (d)

∑—Èß ’Ë¢—ÈπµÕπ∑’Ë°≈à“«¡“¢â“ßµâπ ‡ªìπ¢—ÈπµÕπ‚¥¬§√à“«Ê

¢Õß¢∫«π°“√°“√‡°‘¥°“√·µ°√â“«∑ÿ°™π‘¥„π§Õπ°√’µ‰¡à«à“®–‡ªìπ

°“√·µ°√â“«¢π“¥„À≠àÀ√◊Õ‡≈Á°Ê °Áµ“¡

∫∑∑’Ë 17

°“√·µ°√â“«¢Õß§Õπ°√’µ

17.2 Àπà«¬·√ß°—∫°“√·µ°√â“«

°“√·µ°√â“«‡ªìπº≈‡°‘¥®“°°“√°√–∑”¢ÕßÀπà«¬·√ß

µà“ßÊ ∑’Ë‡°‘¥¢÷Èπ„π§Õπ°√’µ ´÷Ëß “¡“√∂· ¥ß¥â«¬°√“ø„π√Ÿª∑’Ë

17.2 ∑’Ë™’È„Àâ‡ÀÁπ∂÷ß°“√°√–∑”¢ÕßÀπà«¬·√ßµà“ßÊ ∑’Ë‡°‘¥¢÷Èπ

„π§Õπ°√’µ ¥—ßπ’È

„Àâ·°ππÕπ‡ªìπ·°π¢Õß‡«≈“ à«π·°πµ—Èß®–‡ªìπ·°π¢Õß

°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“µ√ Àπà«¬·√ß (Stress) °”≈—ß (Strength)

·≈– §«“¡§◊∫ (Creep) ‡¡◊ËÕ‡«≈“ºà“π‰ª§Õπ°√’µ·Àâß·≈–‡¬Áπ

µ—«≈ß°Á®–‡°‘¥°“√À¥µ—« ¥—ß‡ âπ‚§âß A ·µà∂â“ª≈“¬∑—Èß Õß¢Õß

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 17.117.117.117.117.1 ¿“æ®”≈Õß· ¥ß°“√·µ°√â“«¢Õß§Õπ°√’µ

§Õπ°√’µ™◊Èπ

§Õπ°√’µ·Àâß≈ß‡°‘¥°“√À¥µ—«

(a) §Õπ°√’µ∑’Ëª≈“¬∑—Èß Õß¥â“π‰¡à∂Ÿ°¬÷¥

(b) §Õπ°√’µ∑’Ë∂Ÿ°¬÷¥ª≈“¬∑—Èß Õß‡¡◊ËÕ·Àâßµ—«≈ß®–‡°‘¥·√ß¥÷ß¢÷Èπ

(c) ‡¡◊ËÕ‡«≈“ºà“π‰ª ®–‡°‘¥§«“¡§◊∫¢÷ÈπÀπà«¬·√ß¥÷ß®–≈¥≈ß

(d) ‡°‘¥√Õ¬√â“«‡¡◊ËÕÀπà«¬·√ß¥÷ß ÿ∑∏‘ Ÿß°«à“°”≈—ß¢Õß§Õπ°√’µ
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§Õπ°√’µ∂Ÿ°¬÷¥‰«â °Á®–‡°‘¥Àπà«¬·√ß¢÷Èπ„π·∑àß§Õπ°√’µ ¥—ß‡ âπ‚§âß

B ¢≥–‡¥’¬«°—π§«“¡§◊∫ (Creep) „π§Õπ°√’µ°Á®–‡°‘¥¢÷Èπ

æ√âÕ¡Ê °—π ́ ÷Ëß®–∑”„ÀâÀπà«¬·√ß¥÷ß„π§Õπ°√’µ≈¥≈ß ¥—ß‡ âπ‚§âß

C ‡ªìπº≈„ÀâÀπà«¬·√ß¥÷ß∑’Ë‡°‘¥¢÷ÈππâÕ¬°«à“°”≈—ß√—∫·√ß¥÷ß¢Õß

§Õπ°√’µ´÷Ëß·∑π¥â«¬‡ âπ‚§âß D ‡¡◊ËÕ‰√°Áµ“¡∑’ËÀπà«¬·√ß¥÷ß C

¡’§à“‡∑à“°—∫°”≈—ß√—∫·√ß¥÷ß¢Õß§Õπ°√’µ §Õπ°√’µ°Á®–·µ° ·µà

∂â“Àπà«¬·√ß¥÷ß∑’Ë‡°‘¥¢÷Èπ¡’§à“πâÕ¬°«à“°”≈—ß√—∫·√ß¥÷ß °“√·µ°√â“«

°Á®–‰¡à‡°‘¥¢÷Èπ

®“°∑’Ë°≈à“«¡“æÕ®– √ÿª‰¥â«à“ °“√·µ°√â“«®–¡“°À√◊Õ

πâÕ¬¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬µà“ßÊ ‡À≈à“π’È

- °“√À¥µ—«¢Õß§Õπ°√’µ‡¡◊ËÕ§Õπ°√’µ·Àâß·≈–‡¬Áπ≈ß

- §Õπ°√’µ∂Ÿ°¬÷¥√—Èß‰«â‰¡à “¡“√∂‡§≈◊ËÕπµ—«‰¥âÕ‘ √–

- §«“¡¬◊¥À¬ÿàπ¢Õß§Õπ°√’µ (Elasticity)

- §«“¡§◊∫¢Õß§Õπ°√’µ (Creep)

- °”≈—ß√—∫·√ß¥÷ß¢Õß§Õπ°√’µ (Tensile Strength)

17.3  “‡Àµÿ¢Õß°“√·µ°√â“«

ë Structural CrackStructural CrackStructural CrackStructural CrackStructural Crack

Õ“®¡“®“° “‡ÀµÿÀ≈—° 3 ª√–°“√§◊Õ

1 )  °“√·µ°√â“«‡π◊ËÕß®“°°“√ÕÕ°·∫∫‰¡à∂Ÿ°µâÕß ‡™àπ °“√

§”π«≥ÕÕ°·∫∫ À√◊Õ°“√„Àâ√“¬≈–‡Õ’¬¥°“√‡ √‘¡‡À≈Á°‰¡à∂Ÿ°µâÕß

2) °“√·µ°√â“« ‡π◊ËÕß®“°°“√„™â«— ¥ÿ°àÕ √â“ß‰¡à¡’§ÿ≥¿“æ

‡™àπ „™âÀ‘πºÿ À‘π¡’¥‘πªπ ∑√“¬ °ª√° πÈ” °ª√° À√◊Õ ∑”°“√

º ¡§Õπ°√’µ‰¡à‰¥â —¥ à«π∑’Ë∂Ÿ°µâÕß √«¡∑—Èß°“√„™â‡À≈Á°‡ √‘¡∑’Ë

‡ªìπ π‘¡¡“°

3) °“√·µ°√â“«‡π◊ËÕß®“°°“√°àÕ √â“ß‰¡à‰¥â¡“µ√∞“π ‡™àπ

°“√º ¡ °“√¢π àß °“√‡∑≈ß·∫∫ °“√À≈àÕ§Õπ°√’µ‰¡à¥’æÕ

°“√∂Õ¥§È”¬—π°àÕπ°”Àπ¥ ¢“¥°“√∫à¡∑’Ë¥’æÕ À√◊Õ ·∫∫À≈àÕ

§Õπ°√’µ‚°àßßÕ

ë Non Structural CrackNon Structural CrackNon Structural CrackNon Structural CrackNon Structural Crack

Õ“®¡“®“° “‡Àµÿµà“ßÊ ¥—ßπ’È

1 ) °“√À¥µ—«¢Õß§Õπ°√’µ

2) °“√∑√ÿ¥µ—«¢Õß§Õπ°√’µ

3) §«“¡√âÕπ

4) Õ◊ËπÊ

´÷Ëß°“√·µ°√â“«æ«°π’È “¡“√∂®”·π°µ“¡‡«≈“∑’Ë‡°‘¥‰¥â

‡ªìπ°“√·µ°√â“«°àÕπ§Õπ°√’µ·¢Áßµ—« ·≈–°“√·µ°√â“«À≈—ß®“°

§Õπ°√’µ·¢Áßµ—«·≈â« ‚¥¬ √ÿª‰¥â¥—ß√Ÿª∑’Ë 17.3

·≈–µ—«Õ¬à“ß°“√·µ°√â“«∑—Èß Structural ·≈– Non

Structural Crack · ¥ß‰«â„π√Ÿª∑’Ë 17.4

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 17.217.217.217.217.2 °√“ø· ¥ß§«“¡ —¡æ—π∏å¢ÕßÀπà«¬·√ß¥÷ß ÿ∑∏‘∑’Ë‡°‘¥¢÷Èπ·≈–
°”≈—ß√—∫·√ß¢Õß§Õπ°√’µ

TENSILE STRENGTH

ELASTIC STRESS

NET TENSILE STRESS
CRACK FORMS

TIME FREE CONTRACTION
FROM COOLING OR DRYING

A

B

C
D
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°“√‡ ’¬À“¬‡π◊ËÕß®“°πÈ”·¢Áß

°“√À¥µ—«¢≥–°àÕµ—« (Plastic Shrinkage)

°àÕπ§Õπ°√’µ·¢Áßµ—« §Õπ°√’µ‡À≈«

°“√∑√ÿ¥µ—«¢≥–°àÕµ—« (Plastic Settlement)

°“√‡§≈◊ËÕπ¢Õß‰¡â·∫∫

°“√‡§≈◊ËÕπ‰À«¢≥–°àÕ √â“ß

°“√‡§≈◊ËÕπµ—«¢Õß¥‘π¥â“π≈à“ß

™π‘¥¢Õß°“√·µ°√â“« ¡«≈√«¡À¥µ—«

°“¬¿“æ °“√À¥µ—«‡¡◊ËÕ§Õπ°√’µ·¢Áß·≈â« (Drying Shrinkage)

°“√·µ°≈“¬ß“ (Crazing)

°“√°—¥°√àÕπ‡À≈Á°‡ √‘¡

À≈—ß§Õπ°√’µ·¢Áßµ—« ‡§¡’ ªØ‘°‘√‘¬“√–À«à“ß¥à“ß„πªŸπ°—∫Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÀ‘π

ªØ‘°‘√‘¬“ Carbonation

Freez/Thaw Cycles

§«“¡√âÕπ Õÿ≥À¿Ÿ¡‘∑’Ë·µ°µà“ß°—π

°“√¢¬“¬µ—«®“°§«“¡√âÕπ¢ÕßªØ‘°‘√‘¬“‰Œ‡¥√™—Ëπ

°“√∫√√∑ÿ°πÈ”Àπ—°‡°‘π°«à“∑’Ë°”Àπ¥

‚§√ß √â“ß °“√§◊∫

°“√ÕÕ°·∫∫‚§√ß √â“ß

°“√‡°‘¥Àπà«¬·√ß‡©æ“–®ÿ¥

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 17.317.317.317.317.3 ™π‘¥¢Õß°“√·µ°√â“«ª√–‡¿∑ Non Structural Crack
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6. √Õ¬·µ°√â“«∑’Ë‡°‘¥®“° π‘¡¢Õß ‡À≈Á°‡ √‘¡
§Õπ°√’µ¢¬“¬µ—« ®–ªÑÕß°—π‰¥â‚¥¬„™â§Õπ-
°√’µ∑’Ë¡’ à«πº ¡·πàπ¥’ ·≈–¡’§Õπ°√’µÀÿâ¡
‡À≈Á°Õ¬à“ßæÕ‡æ’¬ß ‡æ◊ËÕªÑÕß°—π§«“¡™◊Èπ‡¢â“
‰ª∑”„Àâ‡À≈Á°‡ªìπ π‘¡

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 17.417.417.417.417.4 °“√·µ°√â“«¥â«¬ “‡Àµÿµà“ßÊ

1. √Õ¬·µ°√â“«∑’Ë‡°‘¥®“°·∫∫‚ªÉß ßÕ À√◊Õ
‡§≈◊ËÕπ∑’Ë‡π◊ËÕß®“°‰¡â¢¬“¬µ—« µ“ªŸÀ√◊Õ‡§√◊ËÕß
¬÷¥‡Àπ’Ë¬«À≈ÿ¥ ·∫∫‰¡à·¢Áß·√ßæÕ œ≈œ √Õ¬
√â“«‡À≈à“π’È‰¡à· ¥ß·∫∫∑’Ë™’È∫Õ°≈—°…≥–∑’Ë
·πàπÕπ

2. √Õ¬·µ°√â“«∑’Ë‡°‘¥®“°æ◊Èπ¥‘π¢â“ß≈à“ß‰¡à
·¢Áß·√ßæÕ ¬ÿ∫µ—«≈ß∑”„Àâ§Õπ°√’µ‡§≈◊ËÕπ
∑√ÿ¥≈ß¢≥–∑’Ë°”≈—ß®–·¢Áßµ—« π’È°Á‡ªìπÕ’°·∫∫
Àπ÷Ëß∑’Ë‰¡à· ¥ß·∫∫∑’Ë™’È≈—°…≥–¢Õß√Õ¬·µ°
√â“«∑’Ë·πàπÕπ

3. √Õ¬·µ°√â“«∑’ËÕ“®‡°‘¥¢÷Èπ‡Àπ◊Õ‡À≈Á°‡ √‘¡
§Õπ°√’µ ‡¡◊ËÕ§Õπ°√’µ∑√ÿ¥µ—«≈ß∫π‡À≈Á° ®–
ªÑÕß°—π‰¥â‚¥¬„™â§Õπ°√’µ∑’Ë¡’°“√¬ÿ∫µ—«πâÕ¬
·≈–∑”„Àâæ◊Èπ¢â“ß≈à“ß·¢Áß·√ßæÕ

4. √Õ¬·µ°√â“«≈“¬ß“‡°‘¥‰¥â‡π◊ËÕß®“°°“√∫à¡
∑’Ë‰¡à‡æ’¬ßæÕ À√◊Õ‡°‘¥®“°°“√„ à´’‡¡πµå¡“°
‡°‘π‰ª À√◊Õ‡°‘¥®“°°“√æÕßµ—«¢Õß∑√“¬À√◊Õ
´’‡¡πµå∑’Ë‡º“‰¡à ÿ°

5. √Õ¬·µ°√â“«®“°°“√À¥µ—«∑’Ë‡°‘¥„π¢≥–∑’Ë
§Õπ°√’µ¬—ß‰¡à·¢Áßµ—« ‡π◊ËÕß®“°§Õπ°√’µ‡ ’¬
πÈ”‰ªÕ¬à“ß√«¥‡√Á« ®“°°“√√–‡À¬‰ª„πÕ“°“»
À√◊Õ∂Ÿ°æ◊Èπ¥‘π·Àâß¢â“ß≈à“ß¥Ÿ¥πÈ”‰ª



1672000 The Concrete Products and Aggregate Co.,Ltd.C

17.4 ªí®®—¬∑’Ë∑”„Àâ‡°‘¥°“√·µ°√â“«

ªí®®—¬µà“ßÊ ∑’Ë∑”„Àâ‡°‘¥°“√·µ°√â“«„π§Õπ°√’µ “¡“√∂

 √ÿª‰¥â¥—ßπ’È

1) «—µ∂ÿ¥‘∫·≈– —¥ à«π°“√º ¡§Õπ°√’µ Õ—π

‰¥â·°à «— ¥ÿ¡«≈√«¡ ªŸπ´’‡¡πµå πÈ” πÈ”¬“º ¡

§Õπ°√’µ

- «— ¥ÿ¡«≈√«¡ ‰¥â·°à À‘π ∑√“¬ ·√à∏“µÿ∑’Ë‡ªìπÕß§å

ª√–°Õ∫, √Ÿª√à“ß≈—°…≥–¢Õßº‘«·≈– à«π§≈–¢Õß«— ¥ÿ¡«≈√«¡ ¡’

º≈µàÕ°“√ÕÕ°·∫∫ à«πº ¡,  —¡ª√– ‘∑∏‘Ï°“√π”§«“¡√âÕπ,

Drying Shrinkage, Stiffness, Creep ·≈–§«“¡·¢Áß·√ß

¢Õß§Õπ°√’µ ‡™àπ À‘π·≈–∑√“¬∑’Ë¡’¥‘π‡Àπ’¬«ªπÕ¬Ÿà¥â«¬ ¥‘π‡Àπ’¬«

®–À¥µ—«¡“°°«à“ªŸπ´’‡¡πµå ®÷ß‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ§Õπ°√’µ‡°‘¥°“√

·µ°√â“«

- ªŸπ´’‡¡πµå ‚¥¬∑—Ë«‰ª§Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµå¡“°À√◊Õ

‡ªìπªŸπ´’‡¡πµå∑’Ë¡’ª√‘¡“≥´‘≈‘°â“ ŸßÀ√◊Õ¡’§«“¡≈–‡Õ’¬¥ Ÿß ‡™àπ

ªÕ√åµ·≈π¥å´’‡¡πµå ª√–‡¿∑ 3 ¡’‚Õ°“ ∑’Ë®–‡°‘¥°“√·µ°√â“«‰¥â

¡“°

- πÈ” ‡ªìπªí®®—¬∑’Ë ”§—≠∑’Ë ÿ¥„π°“√º ¡§Õπ°√’µ ‡æ√“–

∂â“„™âª√‘¡“≥πÈ”¡“°‡°‘π§«“¡®”‡ªìπ °Á¡’·π«‚πâ¡∑’Ë®–‡°‘¥°“√

·µ°√â“«‰¥â¡“° ·≈–¬—ß∑”„Àâ°”≈—ßÕ—¥¢Õß§Õπ°√’µµË”≈ß¥â«¬

- πÈ”¬“º ¡§Õπ°√’µ πÈ”¬“∫“ß™π‘¥Õ“®¡’º≈∑”„Àâ

‡°‘¥°“√·µ°√â“«‰¥â ‡™àπ πÈ”¬“‡√àß°“√·¢Áßµ—« ·µàπÈ”¬“∫“ß™π‘¥

°Á™à«¬≈¥°“√·µ°√â“«‰¥â‡™àπ πÈ”¬“Àπà«ß°“√°àÕµ—«

2)°“√‡∑§Õπ°√’µ (Placing)(Placing)(Placing)(Placing)(Placing) Õ—µ√“°“√‡∑·≈–
 ¿“æ°“√∑”ß“π¡’º≈µàÕ°“√·µ°√â“«Õ¬à“ß·πàπÕπ ́ ÷Ëß¡—°‡ªìπº≈

¡“®“°°“√‡¬‘È¡¢Õß§Õπ°√’µ (Bleeding) πÈ”∑’Ë‰À≈‡¬‘È¡¢÷Èπ¡“

∑’Ë à«π∫π¢Õß§Õπ°√’µ ®–∑”„Àâ‡°‘¥™àÕß«à“ß„µâÀ‘π ‚¥¬‡©æ“–

 à«π∑’ËÕ¬Ÿà≈÷°Ê ´÷Ëß‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥°“√·µ°√â“«¿“¬„π‰¥â

√«¡∑—Èß°“√·¬°µ—«¢Õß§Õπ°√’µ Õÿ≥À¿Ÿ¡‘¿“¬πÕ° °“√∑√ÿ¥µ—«

‰¡à‡∑à“°—π¢Õßæ◊Èπ≈à“ßÀ√◊Õ à«π∑’Ë‡ªìπ·∫∫√Õß√—∫§Õπ°√’µ °Á

 “¡“√∂∑”„Àâ‡°‘¥°“√·µ°√â“«‰¥â‡™àπ°—π

3) ¿“æ°“√∑”ß“π π—∫‡ªìπªí®®—¬¿“¬πÕ°∑’Ë‡¢â“¡“

‡°’Ë¬«¢âÕß„π¢≥–∑”ß“π

- Õÿ≥À¿Ÿ¡‘ (Temperature)(Temperature)(Temperature)(Temperature)(Temperature) ª°µ‘Õ—µ√“°“√√—∫°”≈—ß

‰¥â¢Õß§Õπ°√’µ®–·ª√µ“¡Õÿ≥À¿Ÿ¡‘ Õ¬à“ß‰√°Áµ“¡Õ‘∑∏‘æ≈∑’Ë

 ”§—≠¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë¡’µàÕ§Õπ°√’µ§◊Õ ‡¡◊ËÕ§Õπ°√’µ‡¬Áπµ—«≈ß ®–

À¥µ—« ‚¥¬‡©æ“–ß“π§Õπ°√’µ„πÕ“°“»√âÕπ ·≈–ß“π§Õπ°√’µ

ª√‘¡“≥¡“°Ê (Mass Concrete) æ◊Èπ§Õπ°√’µ∑’ËÀ≈àÕ¢≥–

Õ“°“»‡¬Áπ®–‡°‘¥°“√·µ°√â“«πâÕ¬°«à“À≈àÕ¢≥–Õ“°“»√âÕπ

≈—°…≥–‡™àππ’È®–‡°‘¥°—∫ß“π§Õπ°√’µ ”À√—∫‚§√ß √â“ßÕ◊ËπÊ ¥â«¬

‡æ◊ËÕÀ≈’°‡≈’Ë¬ßªí≠À“π’È °“√‡∑§Õπ°√’µª√‘¡“≥¡“°Ê ®÷ß¡—°‡∑„π

‡«≈“°≈“ß§◊π

- °“√ —¡º— °—∫ ¿“æ√Õ∫¢â“ß (Exposure)(Exposure)(Exposure)(Exposure)(Exposure) ≈—°…≥–

Õ“°“»∑’Ë§Õπ°√’µ —¡º— ¡’Õ‘∑∏‘æ≈Õ¬à“ß¡“°µàÕ°“√·µ°√â“«¢Õß

§Õπ°√’µ Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ∑’Ë·µ°µà“ß°—π¡“°„π™à«ß«—π ‡ªìπ

º≈∑”„Àâ‡°‘¥°“√√—Èß¿“¬„π¢Õß§Õπ°√’µÕ¬à“ß¡“° (Internal

Restraint) ‡æ√“–°“√¬◊¥À¥µ—«¢Õßº‘« ·≈– à«π∑’ËÕ¬Ÿà¿“¬„π

®–‰¡à‡∑à“°—π∑”„Àâ§Õπ°√’µ‡°‘¥°“√·µ°√â“«‰¥â

4)°“√∫à¡§Õπ°√’µ (Curing)(Curing)(Curing)(Curing)(Curing) §«“¡™◊Èπ„π§Õπ°√’µ
‡ªìπ ‘Ëß ”§—≠¡“° ‰¡à«à“°àÕπÀ√◊ÕÀ≈—ß°“√∫à¡  ”À√—∫ß“πæ◊Èπ

∂â“§Õπ°√’µ·Àâß‡√Á«‡°‘π‰ª Õ—µ√“°“√√–‡À¬¢ÕßπÈ”∑’Ëº‘«Àπâ“

§Õπ°√’µ Õ“®®–‡√Á«°«à“Õ—µ√“°“√‡¬‘È¡ (Bleeding) ‡¡◊ËÕ‡Àµÿ°“√≥å

‡™àππ’È‡°‘¥¢÷Èπ º‘«Àπâ“¢Õß§Õπ°√’µ®–‡°‘¥°“√À¥µ—« ∑”„Àâ‡°‘¥°“√

·µ°√â“«¢÷Èπ °“√ªÑÕß°—π “¡“√∂∑”‰¥â‚¥¬∑”„Àâ·∫∫À≈àÕ™ÿà¡πÈ”

À≈’°‡≈’Ë¬ß°“√‡∑§Õπ°√’µ„π™à«ß∑’Ë¡’Õÿ≥À¿Ÿ¡‘ Ÿß ∫à¡§Õπ°√’µ„π

∑—π∑’∑’Ë∑”‰¥â æ¬“¬“¡ªÑÕß°—π≈¡·≈–· ß·¥¥¢≥–‡∑§Õπ°√’µ

‡æ◊ËÕ‰¡à„ÀâπÈ”„π§Õπ°√’µ√–‡À¬‡√Á«‡°‘π‰ª

5)°“√¬÷¥√—Èßµ—« (Restraint)(Restraint)(Restraint)(Restraint)(Restraint) §Õπ°√’µ∑’Ë∂Ÿ°¬÷¥√—Èß‰«â
‰¡à “¡“√∂‡§≈◊ËÕπµ—«‰¥â‰¡à«à“®–‡ªìπ°“√¬÷¥√—Èß®“°∞“π√“°À√◊Õ

‚§√ß √â“ß„°≈â‡§’¬ß°Á®–∑”„Àâ‡°‘¥°“√·µ°√â“«¢÷Èπ‰¥â °“√‡°‘¥√Õ¬

·µ°„π·π«¥‘Ëß∑’Ë∞“π°”·æß¢ÕßÕ“§“√∂◊Õ‡ªìπ‡√◊ËÕßª°µ‘ ∂â“√Õ¬

·µ°π—Èπ‰¡à¢¬“¬µàÕ∂÷ß¥â“π∫π ¥—ßπ—Èπ®÷ß¡—°æ∫«à“ °”·æßÀ√◊Õæ◊Èπ

¬“«∑’Ë‰¡à¡’°“√µ—¥ Joint ¡—°®–‡°‘¥√Õ¬·µ°¢÷Èπ‡ªìπ™à«ßÊ ‰¥â

 à«π°”·æß∑’ËÀ≈àÕµ‘¥‡ªìπ™‘Èπ‡¥’¬«°—π°—∫‚§√ß √â“ß ¡’‚Õ°“ ∑’Ë®–

·µ°√â“«∑—Èß„π·π«¥‘Ëß·≈–·π«√“∫ °“√¬÷¥√—Èß°Á¡—°®–‡°‘¥¢÷Èπ‡¡◊ËÕ¡’

°“√∑√ÿ¥‰¡à‡∑à“°—π¢Õß‚§√ß √â“ß

‚¥¬∑—Ë«‰ª §Õπ°√’µ∑’Ë∂Ÿ°¬÷¥√—Èß‰¡à„ÀâÀ¥µ—« Ÿß®–‡°‘¥√Õ¬

·µ°¢÷Èπ¡“ ·µà√Õ¬·µ°‡À≈à“π’È®–¡’≈—°…≥–‡ªìπ√Õ¬·§∫Ê °“√
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‡ √‘¡°”·æßÀ√◊Õæ◊Èπ¥â«¬‡À≈Á°ª√‘¡“≥¡“°Ê ∑”„Àâ‡°‘¥√Õ¬·µ°

≈—°…≥–π’È¡“°°«à“°“√‡ √‘¡‡À≈Á°ª√‘¡“≥πâÕ¬ À√◊Õ∑’Ë¡—°‡√’¬°«à“

‡À≈Á°‡ √‘¡Õÿ≥À¿Ÿ¡‘ (Temperature Reinforcement) ·µà

‡¡◊ËÕ√«¡§«“¡°«â“ß¢Õß√Õ¬·µ°·≈â«∑—Èß 2 °√≥’ ®–¡’§«“¡°«â“ß

‡∑à“Ê °—π ∑”πÕß‡¥’¬«°—π ‡À≈Á°∑’Ë√—∫·√ß¥÷ß Ÿß (High-Yield-

Point) ∑”„Àâ‡°‘¥√Õ¬·µ°°√–®“¬Õ¬Ÿà∑—Ë«‰ª¡“°°«à“‡À≈Á°°àÕ √â“ß

∑—Ë«‰ª (Structural-Grade-Steel) √Õ¬·µ°·§∫Ê ¡—°

‰¡à°àÕ„Àâ‡°‘¥ªí≠À“‡æ√“– —ß‡°µ‰¥â¬“°·≈–Ωπ¡’‚Õ°“ ´÷¡ºà“π

§àÕπ¢â“ßπâÕ¬

§Õπ°√’µ∑’Ë‡°‘¥°“√¬÷¥√—Èß¿“¬„π Õ“®‡°‘¥¢÷Èπ‰¥â∂â“‡ªìπ‚§√ß

 √â“ß‡¥’¬«°—π ·µà„™â§Õπ°√’µ∑’Ë¡’ à«πº ¡µà“ß°—π‡™àπ„™âªŸπ´’‡¡πµå

‰¡à‡∑à“°—π À√◊Õ¡’ —¥ à«π¢ÕßÀ‘π-∑√“¬ ∑’Ëµà“ß°—π

®“°∑’Ë°≈à“«¡“·≈â«∑—ÈßÀ¡¥ ‡ÀÁπ‰¥â«à“ “‡Àµÿ°“√·µ°√â“«

¢Õß§Õπ°√’µπ—Èπ¡’¡“°¡“¬ ́ ÷Ëß¡—°®–‰¡à‰¥â‡°‘¥®“° “‡Àµÿ„¥ “‡Àµÿ

Àπ÷Ëß‡æ’¬ßÕ¬à“ß‡¥’¬« ·µà¡—°®–‡°‘¥®“°À≈“¬Ê  “‡Àµÿæ√âÕ¡°—π

17.5 µ—«Õ¬à“ß°“√·µ°√â“«¢Õß§Õπ°√’µ

µ—«Õ¬à“ß°“√·µ°√â“«¢Õß§Õπ°√’µ· ¥ß„π√Ÿª∑’Ë 17.6

·≈– “‡Àµÿ· ¥ß„πµ“√“ß∑’Ë 17.1

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 17.517.517.517.517.5 √Õ¬·µ°√â“«∑’Ë‡°‘¥®“°°“√√–‡À¬Õ¬à“ß√«¥‡√Á«¢ÕßπÈ”

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 17.617.617.617.617.6 µ—«Õ¬à“ß· ¥ß°“√·µ°√â“«„πµ”·Àπàßµà“ßÊ
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µ“√“ß∑’Ë µ“√“ß∑’Ë µ“√“ß∑’Ë µ“√“ß∑’Ë µ“√“ß∑’Ë 17.117.117.117.117.1 °“√·µ°√â“«¢Õß§Õπ°√’µ

™π‘¥¢Õß°“√ µ”·Àπàß ∫√‘‡«≥∑’Ëæ∫  “‡ÀµÿÀ≈—°  “‡Àµÿ√Õß ·π«∑“ß·°â‰¢ ‡«≈“∑’Ë‡°‘¥

·µ°√â“« ∫àÕ¬Ê

A ‚§√ß √â“ß≈÷°Ê πÈ” à«π‡°‘π ·Àâß‡√Á«‰ª ≈¥ bleeding 10 π“∑’-3 ™¡.

Plastic B ¥â“π∫π¢Õß‡ “ ‡™àπ
Settlement

C Trough and Bleeding
Waffle
Slabs

D ∂ππ·≈–æ◊Èπ ·ÀâßÕ¬à“ß√«¥ °“√ ª√—∫ª√ÿß«‘∏’°“√ 30 π“∑’-6 ™¡.
‡√Á« Bleeding ∫à¡™à«ßµâπÊ

‡°‘¥™â“

Plastic E æ◊Èπ§Õπ°√’µ
Shrinkage ‡ √‘¡‡À≈Á°

F æ◊Èπ§Õπ°√’µ ·Àâß‡√Á«·≈–
‡ √‘¡‡À≈Á° ‡À≈Á°Õ¬Ÿà„°≈â

º‘«§Õπ°√’µ

 G °”·æßÀπ“Ê    §«“¡√âÕπ °“√≈¥ ≈¥§«“¡√âÕπ 1-2 «—π∂÷ß
Early Themal ¡“°‡°‘π‰ª Õÿ≥À¿Ÿ¡‘Õ¬à“ß À√◊ÕªÑÕß°—π§«“¡ 3 Õ“∑‘µ¬å
Contraction √«¥‡√Á« √âÕπ Ÿ≠‰ª

H æ◊ÈπÀπ“Ê Õÿ≥À¿Ÿ¡‘·µ°
µà“ß°—π¡“°

Long - term I æ◊Èπ·≈–°”·æß ·π«µàÕ‰¡à¥’ °“√À¥µ—«¡“° ≈¥πÈ” À≈“¬ —ª¥“Àå
Drying ∫“ß Ê ∫à¡‰¡à¥’ ª√—∫ª√ÿß«‘∏’∫à¡ À√◊ÕÀ≈“¬‡¥◊Õπ

J Fair Faced ‰¡â·∫∫‰¡à „™âªŸπ¡“°‰ª 1-7 «—π ·µà
Crazing Concrete ‡À¡“– ¡ ∫“ß∑’™â“°«à“π’È

K æ◊Èπ ª“¥·µàßÀπâ“ ∫à¡‰¡à¥’ ª√—∫ª√ÿß«‘∏’°“√∫à¡
               ¡“°‡°‘π‰ª ·≈–°“√·µàßº‘«

Corrosion of L ‡ “·≈–§“π √–¬–Àÿâ¡πâÕ¬ §Õπ°√’µ ¢®—¥µâπ‡Àµÿ ¡“°°«à“ 2 ªï
Reinforcement §ÿ≥¿“æµË”

M §Õπ°√’µ ”‡√Á®   ¡’‡°≈◊Õ
√Ÿª §≈Õ‰√¥å¡“°‰ª

Alkali N ∑’Ë‡ªï¬°™◊Èπ „™âÀ‘π∑’Ë∑”ªØ‘°‘√‘¬“À√◊Õ ¢®—¥µâπ‡Àµÿ ¡“°°«à“ 5 ªï
Aggregate „™âªŸπ∑’Ë‡ªìπ¥à“ß¡“°‰ª
Reaction
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‡°‘¥°“√¢¬“¬µ—«ÕÕ°‰ª∑“ß¢Õ∫¢Õß∂ππ À√◊Õ‡°‘¥®“°°“√

∑’Ë¡’πÈ”À√◊Õ “√Õ◊Ëπ´÷¡ºà“π‡¢â“‰ª„π Expansion Joint

À√◊Õ Contraction Joint

(B)(B)(B)(B)(B) Corner BreakCorner BreakCorner BreakCorner BreakCorner Break √Õ¬·µ°π’È à«π¡“°®–¡’≈—°…≥–§≈â“¬

 “¡‡À≈’Ë¬¡Àπâ“®—Ë« ́ ÷Ëß¡’§«“¡¬“«¥â“π‰¡àπâÕ¬°«à“ 45 ́ ¡.

 “‡Àµÿ‡°‘¥®“°æ◊Èπ∂ππ√—∫·√ß°√–·∑°¡“°‡°‘π‰ª

(C)(C)(C)(C)(C) Diagonal CrackDiagonal CrackDiagonal CrackDiagonal CrackDiagonal Crack √Õ¬·µ°·∫∫π’È®–‡°‘¥„π·π«∑–·¬ß

¢Õß∂ππ  “‡Àµÿ‡°‘¥®“°§«“¡ “¡“√∂„π°“√√—∫πÈ”Àπ—°

¢Õß¥‘π‡¥‘¡ (Subgrade) ‰¡à‡∑à“°—π ∑”„Àâ‡°‘¥°“√∑√ÿ¥µ—«‰¡à

‡∑à“°—π À√◊Õ‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ßª√‘¡“µ√¢Õß¥‘π‡¥‘¡

(D)(D)(D)(D)(D) SpallsSpallsSpallsSpallsSpalls √Õ¬·µ°·∫∫π’È “¡“√∂‡°‘¥‰¥â°—∫√Õ¬µàÕ∂ππ∑ÿ°

ª√–‡¿∑À√◊Õ√Õ¬µàÕ∑’Ë‡°‘¥®“°°“√æ∫°—π¢Õß√Õ¬µàÕ 2 √Õ¬

µàÕ  “‡Àµÿ‡°‘¥®“°°“√‡≈◊Õ°„™â, ÕÕ°·∫∫ Contraction

Joint ‰¡à‡À¡“– ¡À√◊Õ‡°‘¥®“°°“√´÷¡¢ÕßπÈ”À√◊Õ “√Õ◊ËπÊ

∑’Ë à«π∫π√Õ¬µàÕ

(E)(E)(E)(E)(E) Transverse CrackTransverse CrackTransverse CrackTransverse CrackTransverse Crack √Õ¬·µ°·∫∫π’È®–‡°‘¥„π·π«¢«“ß

µ—¥∂ππ  “‡Àµÿ‡°‘¥®“°°“√‰¡à‰¥â∑” Contraction Joint

∫πæ◊Èπ∂ππÀ√◊Õ√–¬–Àà“ß¢Õß Contraction Joint ¬“«

‡°‘π‰ª®π∑”„Àâ‡°‘¥√Õ¬·µ°

(F)(F)(F)(F)(F) Transverse CrackTransverse CrackTransverse CrackTransverse CrackTransverse Crack √Õ¬·µ°π’È®–‡°‘¥„π·π«¢«“ß∂ππ∑’Ë

√–¬– 120-150 ´¡. Àà“ß®“°√Õ¬µàÕ  “‡Àµÿ‡°‘¥®“°°“√

∑’Ë§«“¡ “¡“√∂„π°“√√—∫πÈ”Àπ—°¢Õß¥‘π‡¥‘¡≈¥≈ß ‡π◊ËÕß®“°

¥‘π‡¥‘¡∂Ÿ°πÈ”æ“ÕÕ°¡“∑“ß™àÕß∑’ËπÈ” “¡“√∂´÷¡≈ß‰ª‰¥â

∑”„Àâ‡°‘¥™àÕß«à“ß¢÷Èπ (ª√“°Ø°“√≥å Pumping) ¥—ßπ—Èπ

§«“¡ “¡“√∂„π°“√√—∫πÈ”Àπ—°¢Õß¥‘π‡¥‘¡®÷ß≈¥≈ß ∑”„Àâ

‡°‘¥√Õ¬·µ°¢÷Èπ

(G)(G)(G)(G)(G) Longitudinal CrackLongitudinal CrackLongitudinal CrackLongitudinal CrackLongitudinal Crack √Õ¬·µ°·∫∫π’È®–‡°‘¥„π·π«¬“«

¢Õß∂ππ  “‡Àµÿ‡°‘¥®“°°“√‰¡à‰¥â∑”√Õ¬µàÕ ∫√‘‡«≥°≈“ß

∂ππ∑’Ë¡’§«“¡°«â“ß¢Õß∂ππ¡“°Ê

(H)(H)(H)(H)(H) Plastic-Shrinkage CrackPlastic-Shrinkage CrackPlastic-Shrinkage CrackPlastic-Shrinkage CrackPlastic-Shrinkage Crack √Õ¬·µ°·∫∫π’È®–¡’≈—°…≥–

·µ°√â“«≈“¬ß“‡µÁ¡‰ªÀ¡¥ ‡ªìπ√Õ¬·µ°√â“«¢π“¥‡≈Á° “‡Àµÿ

‡°‘¥®“°°“√ Ÿ≠‡ ’¬πÈ”Õ¬à“ß√«¥‡√Á«¢Õß§Õπ°√’µ ¥‡æ√“–

°“√∫à¡„π√–¬–·√°‰¡àæÕ‡æ’¬ß, °“√√–‡À¬¢ÕßπÈ”Õ¬à“ß

√«¥‡√Á«∑’Ëº‘«§Õπ°√’µ, À√◊Õ°“√∑’Ë¥‘π‡¥‘¡ À‘π∑√“¬∑’Ë„™âº ¡

§Õπ°√’µ·Àâß ·≈–¥Ÿ¥πÈ”Õ¬à“ß√«¥‡√Á«

17.6 °“√·µ°√â“«¢Õß∂ππ§Õπ°√’µ‡ √‘¡‡À≈Á°

(A)(A)(A)(A)(A) CrowfootCrowfootCrowfootCrowfootCrowfoot CrackCrackCrackCrackCrack √Õ¬·µ°·∫∫π’ÈÕ“®®–‡°‘¥„π·π«¬“«

¢π“π°—∫·π«∂ππÀ√◊Õ‡°‘¥„π·π«∑’Ë∑”¡ÿ¡°—∫ Expansion

Joint  “‡Àµÿ‡°‘¥®“° “√∑’Ë„™âÕÿ¥„π Expansion Joint

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 17.6 17.6 17.6 17.6 17.6 °“√·µ°√â“«¢Õß∂ππ§Õπ°√’µ‡ √‘¡‡À≈Á°
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