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°“√∑¥ Õ∫À“§à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ ·≈–§à“Õ—μ√“ à«πªí«´Õß
(Modulus of Elasticity and Poisson's Ratio)

∫∑∑’Ë 17

∫∑π”
°“√∑¥ Õ∫π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕÀ“§à“‚¡¥Ÿ≈— 

¬◊¥À¬ÿàπ (Modulus of Elasticity) ·≈–§à“Õ—μ√“ à«π
ªí«´Õß (Poisson's Ratio) ´÷Ëß§à“‚¡¥Ÿ≈— ¬◊¥¬ÿàπ‡ªìπ
§à“∑’Ë¡’§«“¡ ”§—≠„π°“√À“§à“§«“¡‡§âπ §à“‚¡‡¡πμå
·≈–§à“°“√‚°àßμ—«¢Õß‚§√ß √â“ß  à«π§à“Õ—μ√“ à«πªí«´Õß
‡ªìπ§à“∑’Ë„™â„π°“√«‘‡§√“–Àå‚§√ß √â“ßÕÿ‚¡ß§å ‡¢◊ËÕπ ·≈–
‚§√ß √â“ßª√–‡¿∑ Statically Indeterminate

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

1. §à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ (Modulus of(Modulus of(Modulus of(Modulus of(Modulus of
Elasticity)Elasticity)Elasticity)Elasticity)Elasticity)

‡¡◊ËÕ„ à·√ß≈ß„π§Õπ°√’μ ®–‡°‘¥Àπà«¬°“√À¥μ—«
À√◊Õ§«“¡‡§√’¬¥ ¥—ß√Ÿª∑’Ë 1 ́ ÷Ëßæ∫«à“§Õπ°√’μ‰¡à‰¥â· ¥ß
æƒμ‘°√√¡‡ªìπ«— ¥ÿ∑’Ë¡’§«“¡¬◊¥À¬ÿàπÕ¬à“ß·∑â®√‘ß‡À¡◊Õπ
°—∫¡«≈√«¡À√◊Õ ’́‡¡πμå‡æ ∑å §◊Õ ‡¡◊ËÕ∂Ÿ°Àπà«¬·√ß°√–∑”
®–‡°‘¥§«“¡‡§âπ (Stress) ́ ÷Ëß®–·ª√º—π‚¥¬μ√ß°—∫§«“¡
‡§√’¬¥ (Strain) ·≈–°≈—∫§◊π ¿“æ‡¥‘¡‡¡◊ËÕπ”·√ßÕÕ°

√Ÿª∑’Ë 1 °√“ø Stress-Strain ¢Õß§Õπ°√’μ ¡«≈√«¡ ·≈–
´’‡¡πμå‡æ ∑å (®“°Àπ—ß ◊Õ Concrete Structure,
Properties, and Materials; Mehta & Monteiro)

°“√∑’Ë§Õπ°√’μ‰¡à‰¥â· ¥ßæƒμ‘°√√¡‡ªìπ«— ¥ÿ
∑’Ë¡’§«“¡¬◊¥À¬ÿàπÕ¬à“ß·∑â®√‘ß ‡ªìπº≈¡“®“°°√–∫«π°“√
·æ√à°√–®“¬¢Õß√Õ¬√â“«„π§Õπ°√’μ∑’Ë‡æ‘Ë¡¢÷Èπ¿“¬„μâ
πÈ”Àπ—°∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬ª√“°Æ°“√≥å¥—ß°≈à“« “¡“√∂
Õ∏‘∫“¬ ‰¥â¥—ßπ’È

ª°μ‘„π‡π◊ÈÕ§Õπ°√’μ¡’√Õ¬√â“«‡≈Á°Ê (Micro-
cracks) Õ¬Ÿà·≈â« ‚¥¬®”π«π·≈–¢π“¥¢Õß√Õ¬√â“«¢÷Èπ
Õ¬Ÿà°—∫≈—°…≥–°“√‡¬‘È¡ °“√∫à¡ ·≈–§«“¡·¢Áß·√ß¢Õß
∫√‘‡«≥√Õ¬μàÕ (Transition Zone) √–À«à“ß ’́‡¡πμå‡æ ∑å
°—∫¡«≈√«¡À¬“∫

„π™à«ß∑’Ë§Õπ°√’μ‰¥â√—∫§«“¡‡§âπ‰¡à‡°‘π 30%
¢Õß§«“¡‡§âπ Ÿß ÿ¥ √Õ¬√â“«¥—ß°≈à“«®–¬—ß‰¡à‡æ‘Ë¡·≈–‰¡à
¢¬“¬μ—«®÷ß∑”„Àâ°√“ø„π™à«ß¥—ß°≈à“«¬—ß§ß‡ªìπ‡ âπμ√ß
¥—ß√Ÿª∑’Ë 2

‡¡◊ËÕ§Õπ°√’μ‰¥â√—∫§«“¡‡§âπ‡°‘π 30% ¢Õß
§«“¡‡§âπ Ÿß ÿ¥ ®”π«π§«“¡°«â“ß ·≈–§«“¡¬“«¢Õß
√Õ¬·μ°√â“«∫√‘‡«≥√Õ¬μàÕ (Transition Zone) ®–‡√‘Ë¡
‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπ‡¡◊ËÕ§«“¡‡§âπ‡æ‘Ë¡¢÷Èπ ∑”„ÀâÕ—μ√“ à«π
§«“¡‡§√’¬¥μàÕ§«“¡‡§âπ°Á®–‡æ‘Ë¡¢÷Èπ¥â«¬ ∑”„Àâ°√“ø
‡√‘Ë¡‡∫’Ë¬ß‡∫π‰¡à‡ªìπ‡ âπμ√ß

 ∑’Ë√–¥—∫§«“¡‡§âπ 50% ¢Õß§«“¡‡§âπ Ÿß ÿ¥
√Õ¬√â“«∫√‘‡«≥√Õ¬μàÕ (Transition Zone) ®–‡√‘Ë¡§ß∑’Ë
·≈–‡¡◊ËÕ§«“¡‡§âπÕ¬Ÿà„π™à«ß 50-60% ¢Õß§«“¡‡§âπ Ÿß ÿ¥
√Õ¬√â“«®–‡√‘Ë¡‡°‘¥¢÷Èπ∫√‘‡«≥´’‡¡πμå‡æ ∑å (Matrix Zone)

∑’Ë√–¥—∫§«“¡‡§âπª√–¡“≥ 75% ¢Õß§«“¡‡§âπ
 Ÿß ÿ¥ √Õ¬√â“«∫√‘‡«≥´’‡¡πμå‡æ ∑å (Matrix Zone) ®–
·æ√à°√–®“¬¡“°¢÷Èπ Õ’°∑—Èß√Õ¬√â“«∫√‘‡«≥√Õ¬μàÕ
(Transition Zone) ‡√‘Ë¡‡æ‘Ë¡¢÷ÈπÕ’°§√—Èß„π™à«ßπ’È
∑”„Àâ°√“ø‡√‘Ë¡‚§âß‡¢â“ Ÿà·π«πÕπ¡“°¢÷Èπ
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∑’Ë√–¥—∫§«“¡‡§âπ¡“°°«à“ 75% ¢Õß§«“¡ ‡§âπ
 Ÿß ÿ¥ √Õ¬√â“«∑—Èß„π∫√‘‡«≥ ’́‡¡πμå‡æ ∑å (Matrix Zone)
·≈–∫√‘‡«≥√Õ¬μàÕ (Transition Zone) ‡°‘¥¡“°¢÷Èπ·≈–
‡√‘Ë¡¡’§«“¡μàÕ‡π◊ËÕß°—π ∑”„Àâ°“√‡æ‘Ë¡§«“¡‡§âπ‡æ’¬ß
‡≈Á°πâÕ¬®–∑”„Àâ§«“¡‡§√’¬¥‡ª≈’Ë¬π·ª≈ß‰ª¡“°

™π‘¥¢Õß§à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ

1.1. ‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ§ß∑’Ë (Static Modulus of(Static Modulus of(Static Modulus of(Static Modulus of(Static Modulus of
Elasticity)Elasticity)Elasticity)Elasticity)Elasticity)

‡π◊ËÕß®“°°√“ø Stress-Strain ¢Õß§Õπ°√’μ‰¡à
‡ªìπ‡ âπμ√ß ¥—ßπ—Èπ„π°“√À“§à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ§ß∑’Ë®“°
°“√∑¥ Õ∫®÷ß¡’ 3 «‘∏’§◊Õ

ë ‚¡¥Ÿ≈—  —¡º— ‡∫◊ÈÕßμâπ (Initial Tangent(Initial Tangent(Initial Tangent(Initial Tangent(Initial Tangent
Modulus)Modulus)Modulus)Modulus)Modulus) §◊Õ §à“§«“¡≈“¥‡Õ’¬ß¢Õß‡ âπ —¡º— °—∫
‚§âßμ√ß®ÿ¥‡√‘Ë¡μâπ ¥—ß· ¥ß„π√Ÿª∑’Ë 3 ´÷Ëß‡ªìπ§à“‚¡¥Ÿ≈— 
∑’Ë„°≈â‡§’¬ß‚¡¥Ÿ≈— §«“¡¬◊¥À¬ÿàπ∑’Ë ÿ¥

ë ‚¡¥Ÿ≈— ‡ âπ‡™◊ËÕ¡®ÿ¥‡√‘Ë¡μâπ°—∫®ÿ¥∫π à«π‚§âß
(Secant Modulus)(Secant Modulus)(Secant Modulus)(Secant Modulus)(Secant Modulus) ‡ªìπ§à“‚¡¥Ÿ≈— ∑’Ë„™âß“π‰¥â¥’„π
∑“ßªØ‘∫—μ‘  ∑—Èßπ’È‡æ√“–¡’°“√√«¡§à“°“√‡ª≈’Ë¬π√Ÿª
(Deformation) ∑—Èß®“°πÈ”Àπ—°∑’Ë„ à‡¢â“‰ª (Strain)
·≈–º≈¢Õß°“√§◊∫ (Creep) ‡¢â“‰ª¥â«¬ §à“‚¡¥Ÿ≈— 

™π‘¥π’È¬—ß‰¡à¡’°“√°”Àπ¥‡ªìπ¡“μ√∞“π«à“®–«—¥∑’Ë
§«“¡‡§âπ‡∑à“„¥ „π∫“ßÀâÕß∑¥ Õ∫°”Àπ¥„Àâ∑”∑’Ë√–¥—∫
15% 25% 40% À√◊Õ 50% ¢Õß§à“§«“¡‡§âπ Ÿß ÿ¥ ·≈–
§à“‚¡¥Ÿ≈— ™π‘¥π’È®–≈¥≈ß‡¡◊ËÕ§à“§«“¡‡§âπ‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπ
°“√· ¥ßº≈μâÕß· ¥ß√–¥—∫§«“¡‡§âπ¥â«¬

ë ‚¡¥Ÿ≈—  —¡º—  (Tangent Modulus)(Tangent Modulus)(Tangent Modulus)(Tangent Modulus)(Tangent Modulus) §◊Õ
§à“§«“¡≈“¥‡Õ’¬ß¢Õß‡ âπ —¡º— °—∫®ÿ¥„¥Ê ∫π‡ âπ —¡æ—π∏å
√–À«à“ßÀπà«¬·√ß·≈–Àπà«¬°“√À¥μ—«

 ”À√—∫°“√ÕÕ°·∫∫∑—Ë«‰ª ACI Building Code
318 ‰¥â°”Àπ¥„Àâ§à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ§ß∑’Ë¢Õß§Õπ°√’μ
∑’Ë¡’§à“Àπà«¬πÈ”Àπ—°√–À«à“ß 1.45-2.48 μ—π/≈∫.¡.
¡’§«“¡ —¡æ—π∏å°—∫°”≈—ßÕ—¥·≈–§«“¡Àπ“·πàπ¢Õß
§Õπ°√’μ §◊Õ

E
C
= 4,270  W1.5   f'

C
   (°°./μ√.´¡.)

‚¥¬ E
C
= ‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ¢Õß§Õπ°√’μ (°°./μ√.´¡.)

W = Àπà«¬πÈ”Àπ—°¢Õß§Õπ°√’μ (μ—π/≈∫.¡.)
(§Õπ°√’μπÈ”Àπ—°∏√√¡¥“„Àâ„™â W ‡∑à“°—∫
2.323 μ—π/≈∫.¡. )

f'
C

= °”≈—ßÕ—¥ª√–≈—¬¢Õß§Õπ°√’μ√Ÿª∑√ß°√–∫Õ°
   ∑’ËÕ“¬ÿ  28 «—π (°°./μ√.´¡.)

√Ÿª∑’Ë 2 °√–∫«π°“√·æ√à°√–®“¬¢Õß√Õ¬√â“«¢π“¥‡≈Á° (Microcracks) „π§Õπ°√’μ (®“°Àπ—ß ◊Õ Concrete Structure, Properties,
and Materials Mehta & Monteiro)
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6.  —¥ à«πº ¡ ¬‘Ëß„™âª√‘¡“≥¡«≈√«¡À¬“∫
¡“° §Õπ°√’μ®–¬‘Ëß¡’§à“‚¡¥Ÿ≈—  Ÿß¢÷Èπ

7. Õ“¬ÿ¢Õß§Õπ°√’μ ¬‘Ëß§Õπ°√’μ¡’Õ“¬ÿ¡“°¢÷Èπ
§à“‚¡¥Ÿ≈— ·≈–°”≈—ßÕ—¥°Á®–‡æ‘Ë¡¢÷Èπ¥â«¬

8. Õÿ≥À¿Ÿ¡‘¢≥–‡√‘Ë¡∫à¡ °“√∫à¡§Õπ°√’μ∑’à
Õÿ≥À¿Ÿ¡‘ Ÿß ®–‰ª‡√àßªØ‘°‘√‘¬“‰Œ‡¥√™—Ëπ„Àâ‡°‘¥‡√Á«¢÷Èπ
´÷Ëß®– àßº≈„Àâ°”≈—ßÕ—¥„π√–¬–·√° Ÿß°«à“§Õπ°√’μ
∑’Ë∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ª°μ‘ ·μà°“√‡°‘¥ªØ‘°‘√‘¬“∑’Ë‡√Á«‡°‘π‰ª
°Á¡’¢âÕ‡ ’¬§◊Õ ®–∑”„Àâ°“√°√–®“¬μ—«¢Õß CSH „π‡π◊ÈÕ
´’‡¡πμå‡æ ∑å‰¡à ¡Ë”‡ ¡Õ ´÷Ëß®– àßº≈„Àâ§à“‚¡¥Ÿ≈— 
¬◊¥À¬ÿàπ·≈–°”≈—ßÕ—¥„π™à«ß∑â“¬≈¥≈ß

1.2. ‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ∑’Ë‰¡à§ß∑’Ë (Dynamic Modulus of(Dynamic Modulus of(Dynamic Modulus of(Dynamic Modulus of(Dynamic Modulus of
Elasticity)Elasticity)Elasticity)Elasticity)Elasticity)

 “¡“√∂À“‰¥â®“°°“√∑¥ Õ∫¥â«¬‡ ’¬ß (Sonic
Test) ‚¥¬ª√°μ‘¡’§à“¡“°°«à“§à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ·∫∫§ß∑’Ë
20-40% ‡ªìπ§à“∑’Ë¡’ª√–‚¬™πå„π°“√«‘‡§√“–Àå§«“¡‡§âπ
 ”À√—∫‚§√ß √â“ß∑’ËÕ¬Ÿà∫√‘‡«≥∑’Ë¡’°“√‡°‘¥·ºàπ¥‘π‰À«
·≈–‚§√ß √â“ß∑’ËμâÕß√—∫·√ß°√–·∑°

1.3. ‚¡¥Ÿ≈— °“√¥—¥ßÕ (Flexural Modulus of(Flexural Modulus of(Flexural Modulus of(Flexural Modulus of(Flexural Modulus of
Elasticity)Elasticity)Elasticity)Elasticity)Elasticity)

¡’ª√–‚¬™πå„π°“√ÕÕ°·∫∫·≈–«‘‡§√“–Àå‚§√ß √â“ß
∂ππ  À“‰¥â®“°°“√«—¥°“√·Õàπμ—«¢Õß°“√∑¥ Õ∫
·√ß¥—¥„π§“π§Õπ°√’μ §à“‚¥¬ª√–¡“≥ “¡“√∂À“
‰¥â®“° ¡°“√

E =    PL3    (°°./μ√.´¡.)
            48 I y

P = πÈ”Àπ—°∑’Ë°¥ (°°.)
L = §«“¡¬“«§“π (´¡.)
I = §à“‚¡‡¡πμå§«“¡‡©◊ËÕ¬ (´¡.4 )
y = §à“°“√·Õàπμ—«∫√‘‡«≥°≈“ß§“π(´¡.)

2. §à“Õ—μ√“ à«πªí«´Õß (Poisson's Ratio, µ)
§à“Õ—μ√“ à«πªí«´Õß (Poisson's Ratio) §◊Õ Õ—μ√“

 à«π¢ÕßÀπà«¬°“√À¥μ—«¥â“π¢â“ß (Lateral Strain) μàÕ
Àπà«¬°“√À¥μ—«„π·π«·°π∑’Ë√—∫πÈ”Àπ—° (Axial Strain)

√Ÿª∑’Ë 3 °√“ø§à“‚¡¥Ÿ≈— ™π‘¥μà“ßÊ ¢Õß§Õπ°√’μ

ªí®®—¬∑’Ë¡’º≈μàÕ‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ§ß∑’Ë¢Õß§Õπ°√’μ
1. §«“¡æ√ÿπ·≈–≈—°…≥–¢Õß∫√‘‡«≥√Õ¬μàÕ

™àÕß«à“ß √Õ¬√â“« ·≈–·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∫√‘‡«≥
√Õ¬μàÕ¡’∫∑∫“∑ ”§—≠μàÕ√Ÿª√à“ß°√“ø Stress-Strain
¢Õß§Õπ°√’μ

2. §à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ¢Õß ’́‡¡πμå‡æ ∑å
§à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ¢Õß´’‡¡πμå‡æ ∑å∑’Ë Ÿß ®–∑”„Àâ§Õπ°√’μ
¡’§à“‚¡¥Ÿ≈—  Ÿß‰ª¥â«¬

3. Õ—μ√“°“√„ÀâπÈ”Àπ—° °“√„ÀâπÈ”Àπ—°‡√Á«®–
 àßº≈„Àâ§à“‚¡¥Ÿ≈—  Ÿß¢÷Èπ

4.  ¿“æ¢Õß°âÕπμ—«Õ¬à“ß °âÕπμ—«Õ¬à“ß∑’ËÕ¬Ÿà„π
 ¿“æ‡ªï¬°  ®–„Àâ§à“‚¡¥Ÿ≈— ∑’Ë Ÿß°«à“μ—«Õ¬à“ß„π ¿“æ
·Àâßª√–¡“≥ 15%

5. §ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡À¬“∫
ë ¡«≈√«¡À¬“∫∑’Ë¡’§à“‚¡¥Ÿ≈—  Ÿß ®– àßº≈„Àâ

§à“‚¡¥Ÿ≈— ¢Õß§Õπ°√’μ Ÿß¢÷Èπ
ë ¢π“¥„À≠à ÿ¥ √Ÿª√à“ß ≈—°…≥–º‘« ·≈–¢π“¥

§≈–®–¡’º≈μàÕ√Õ¬√â“«(Microcracks) ∫√‘‡«≥√Õ¬μàÕ
√–À«à“ß´’‡¡πμå‡æ ∑å°—∫¡«≈√«¡ ´÷Ëß®– àßº≈μàÕ≈—°…≥–
√Ÿª√à“ß¢Õß°√“ø Stress-Strain ¢Õß§Õπ°√’μ

ë ≥ √–¥—∫°”≈—ßÕ—¥∑’Ë‡∑à“°—π  ‚¡¥Ÿ≈— ¬◊¥¬ÿàπ¢Õß
§Õπ°√’μ‡∫“ ®–¡’§à“‡æ’¬ß 40-50% ¢Õß§Õπ°√’μª°μ‘
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‡¡◊ËÕ¡’°“√„ÀâπÈ”Àπ—° ´÷Ëß§Õπ°√’μª°μ‘®–¡’§à“ª√–¡“≥
0.15-0.20 ®“°°“√«‘®—¬¬—ß‰¡àæ∫§«“¡ —¡æ—π∏å∑’Ë·πà™—¥
√–À«à“ß§à“Õ—μ√“ à«πªí«´Õß°—∫§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ
‡™àπ Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμå °“√∫à¡ À√◊Õ¢π“¥§≈–
¢Õß¡«≈√«¡ ·μàÕ¬à“ß‰√°Áμ“¡æ∫«à“§à“Õ—μ√“ à«π
ªí«´Õß®–¡’§à“≈¥≈ß„π§Õπ°√’μ°”≈—ßÕ—¥ Ÿß §Õπ°√’μ
∑’ËÕ‘Ë¡μ—«¥â«¬πÈ” ·≈–§Õπ°√’μ∑’Ë‰¥â√—∫Àπà«¬πÈ”Àπ—°‰¡à§ß∑’Ë
(Dynamic Load)  Õ—μ√“ à«πªí«´Õßπ’È‰¡à§àÕ¬¡’°“√„™â
„πß“π§Õπ°√’μ∑—Ë«‰ª ·μà¡’§«“¡ ”§—≠„π°“√«‘‡§√“–Àå
‚§√ß √â“ß¢ÕßÕÿ‚¡ß§å ‡¢◊ËÕπ ·≈–‚§√ß √â“ßª√–‡¿∑
Indeterminate Structure

°“√∑¥ Õ∫À“§à“‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ·≈–
§à“Õ—μ√“ à«πªí«´Õß

¡“μ√∞“π∑’Ë„™â
ASTM C 469
Standard Test Method for Static of Elasticity and
Poisson's Ratio of Concrete in Compression

Õÿª°√≥å
1. ‡§√◊ËÕß∑¥ Õ∫°”≈—ßÕ—¥ (Testing Machine)
2. Compressometer
3. Extensometer
4. ‡§√◊ËÕß™—ËßπÈ”Àπ—°
5. μ≈—∫‡¡μ√

√Ÿª∑’Ë 4 °âÕπμ—«Õ¬à“ß∑’Ë‰¥â√—∫°“√μ‘¥μ—Èß Compressometer

«‘∏’∑¥ Õ∫
1. ™—ËßπÈ”Àπ—°°âÕπμ—«Õ¬à“ß ·≈–À“§à“‡©≈’Ë¬

‡ âπºà“π»Ÿπ¬å°≈“ß ·≈â«∑”°“√ Cap À—«°âÕπμ—«Õ¬à“ß
¥â«¬°”¡–∂—π

2. μ‘¥μ—Èß Compressometer ·≈– Extenso-
meter ‡¢â“°—∫°âÕπμ—«Õ¬à“ß ·≈â«π”‰ª«“ß∫π‡§√◊ËÕß
∑¥ Õ∫°”≈—ßÕ—¥

3. °¥πÈ”Àπ—°°âÕπμ—«Õ¬à“ß ‚¥¬‡æ‘Ë¡πÈ”Àπ—°¢÷Èπ
‡√◊ËÕ¬Ê ¥â«¬Õ—μ√“§ß∑’Ë ª√–¡“≥ 2.5 °°./μ√.´¡./«‘π“∑’

4. ‡¡◊ËÕ°âÕπμ—«Õ¬à“ß„°≈â·μ°„Àâ∂Õ¥ Compresso-
meter ·≈– Extensometer ÕÕ°

5. °¥°âÕπμ—«Õ¬à“ßμàÕ‰ª®πæ—ß  ·≈â«∫—π∑÷°§à“πÈ”
Àπ—° Ÿß ÿ¥

6. ‡¢’¬π°√“ø§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°
∑’Ë°¥°—∫°“√À¥μ—« ·≈â«§”π«≥À“§à“

6.1. °”≈—ßÕ—¥ Ÿß ÿ¥ (Ultimate Strength)

σ
c

=     4P
                 πd2

av
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P = πÈ”Àπ—° Ÿß ÿ¥
d = ‡ âπºà“π»Ÿπ¬å°≈“ß‡©≈’Ë¬ ∑’Ë«—¥ 2 ∑‘»∑“ß

μ—Èß©“°°—π

6.2. °”≈—ßÕ—¥„π™à«ß¬◊¥À¬ÿàπ (Compressive
Strength at Elastic Iimit)

                    σ
e
 = 0.40 (σ

c
)

6.3. §à“‚¡¥Ÿ≈—  —¡º— ‡∫◊ÈÕßμâπ (Initial Tangent
Modulus, E

i
)

6.4. §à“‚¡¥Ÿ≈—  —¡º—  (Tangent  Modulus, E
t
)

∑’Ë 40% ¢Õß°”≈—ßÕ—¥ Ÿß ÿ¥
6.5. §à“‚¡¥Ÿ≈— ‡ âπ‡™◊ËÕ¡®ÿ¥‡√‘Ë¡μâπ°—∫®ÿ¥∫π à«π

‚§âß (Secant  Modulus, E
s
) ∑’Ë 40% ¢Õß°”≈—ßÕ—¥ Ÿß ÿ¥

E
S
    = σ

e
   -  σ

o

 ε
e
 - 0.000050

σ
e

= Àπà«¬·√ß∑’Ë 40% ¢ÕßÀπà«¬·√ß Ÿß ÿ¥
σ

o
= Àπà«¬·√ß∑’ËÀπà«¬°“√À¥μ—«‡∑à“°—∫

0.000050
ε

e
= Àπà«¬°“√À¥μ—«μ“¡·π«·°π∑’ËÀπà«¬

·√ß‡∑à“°—∫ 40% ¢ÕßÀπà«¬·√ß Ÿß ÿ¥

6.6. §à“Õ—μ√“ à«πªí«´Õß (Poisson's Ratio, μ)

µ    =    ε
e
t  -  ε

o
t

ε
e
 - 0.000050

ε
e
t   = Àπà«¬°“√¢¬“¬μ—«¥â“π¢â“ß∑’ËÀπà«¬·√ß

μ“¡·π«·°π ‡∑à“°—∫ 40% ¢ÕßÀπà«¬
·√ß Ÿß ÿ¥

ε
0

t = Àπà«¬°“√¢¬“¬μ—«¥â“π¢â“ß∑’ËÀπà«¬°“ √
À¥μ—«μ“¡·π«·°π‡∑à“°—∫ 0.000050

ε
e

= Àπà«¬°“√À¥μ—«μ“¡·π«·°π∑’ËÀπà«¬
·√ß‡∑à“°—∫ 40% ¢ÕßÀπà«¬·√ß Ÿß ÿ¥


