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°“√∑¥ Õ∫À“§à“Àπà«¬πÈ”Àπ—°¢Õß§Õπ°√’μ
·≈–ª√‘¡“≥Õ“°“»

(Unit Weight and Air Content of Concrete)

∫∑∑’Ë 12

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

Àπ—°¢Õß§Õπ°√’μ (Unit Weight of Concrete) ·≈–À“
ª√‘¡“≥Õ“°“» (Air Content) „π§Õπ°√’μ¥â«¬«‘∏’
Gravimetric ·≈–«‘∏’§«“¡¥—π (Pressure Method)
§à“Àπà«¬πÈ”Àπ—°‡ªìπ§à“∑’Ë∫Õ°„Àâ∑√“∫«à“ §Õπ°√’μ∑’Ë¡’
ª√‘¡“μ√Àπ÷ËßÊ π—Èπ¡’§à“πÈ”Àπ—°‡∑à“„¥ „™â ”À√—∫‡ª≈’Ë¬π
§à“ª√‘¡“μ√„Àâ‡ªìπ§à“πÈ”Àπ—°À√◊Õ§à“πÈ”Àπ—°„Àâ‡ªìπ
§à“ª√‘¡“μ√ ‡æ◊ËÕ§”π«≥À“§à“πÈ”Àπ—°¢Õß‚§√ß √â“ß
§Õπ°√’μ‡ √‘¡‡À≈Á°μàÕ‰ª  à«π§à“ª√‘¡“≥Õ“°“»π—Èπ
∫Õ°„Àâ∑√“∫«à“„πÀπ÷ËßÀπà«¬ª√‘¡“μ√§Õπ°√’μπ—Èπ¡’
ª√‘¡“≥Õ“°“»√âÕ¬≈–‡∑à“„¥ ́ ÷Ëßª√‘¡“≥Õ“°“»π—Èπ¡’º≈μàÕ
°“√·¬°μ—« °“√‡¬‘È¡ §à“¬ÿ∫μ—« °”≈—ßÕ—¥ ·≈–§«“¡
§ß∑πμàÕ°“√·¢Áßμ—«¢ÕßπÈ” (Freeze and Thaw)

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

1. §à“Àπà«¬πÈ”Àπ—°¢Õß§Õπ°√’μ (Unit Weight
of Concrete)

§◊Õ §à“πÈ”Àπ—°¢Õß§Õπ°√’μ„πÀπ÷ËßÀπà«¬ª√‘¡“μ√
‚¥¬√«¡ª√‘¡“≥Õ“°“»¥â«¬ ¡’ª√–‚¬™πå ”À√—∫°“√‡ª≈’Ë¬π
§à“ª√‘¡“μ√„Àâ‡ªìπ§à“πÈ”Àπ—°À√◊Õ§à“πÈ”Àπ—°„Àâ‡ªìπ
§à“ª√‘¡“μ√ ‡æ◊ËÕ§”π«≥À“§à“πÈ”Àπ—°¢Õß‚§√ß √â“ß
§Õπ°√’μ‡ √‘¡‡À≈Á° ·≈–‡æ◊ËÕ„™â„π°“√§”π«≥À“§à“
ª√‘¡“≥Õ“°“»¥â«¬«‘∏’ Gravimetric

1.1. ªí®®—¬ ”§—≠∑’Ë àßº≈μàÕ§à“Àπà«¬πÈ”Àπ—°¢Õß
§Õπ°√’μ (Unit Weight of Concrete)(Unit Weight of Concrete)(Unit Weight of Concrete)(Unit Weight of Concrete)(Unit Weight of Concrete) §◊Õ

ë ®”π«π·≈–Àπà«¬πÈ”Àπ—°¢Õß¡«≈√«¡∑’Ëπ”
¡“º ¡∑”§Õπ°√’μ ¡«≈√«¡‡∫“ (Lightweight
Aggregate) ∑’Ë„™â ”À√—∫º≈‘μ§Õπ°√’μ‡∫“ ‡™àπ
Expanded Clay Aggregate,  Expanded Shale

Aggregate, Foamed Slag, Sintered Fly Ash,
Vermiculite, Perlite, À√◊Õ Pumice ¡’Àπà«¬πÈ”Àπ—°
Õ¬Ÿà√–À«à“ß 60-1,000 °°./≈∫.¡.  à«π¡«≈√«¡Àπ—°
(Heavyweight Aggregate) ∑’Ë „™â ”À√—∫º≈‘μ
§Õπ°√’μÀπ—° ‡™àπ Magnetite (Fe

3
O

4
), Barite

(BaSO
4
) À√◊Õ°âÕπ‡À≈Á° ¡’Àπà«¬πÈ”Àπ—°Õ¬Ÿà√–À«à“ß

2,100-6,100 °°./≈∫.¡. ·≈–¡«≈√«¡ª°μ‘∑’Ë„™â ”À√—∫
º≈‘μ§Õπ°√’μ∑—Ë«‰ª ‡™àπ À‘πªŸπÀ√◊Õ°√«¥¡’Àπà«¬
πÈ”Àπ—°Õ¬Ÿà√–À«à“ß 1,100-1,750 °°./≈∫.¡.

ë  øÕßÕ“°“»∑’Ë∂Ÿ°°—°°√–®“¬ (Entrained Air)(Entrained Air)(Entrained Air)(Entrained Air)(Entrained Air)
·≈–ª√‘¡“≥™àÕß«à“ß¢ÕßπÈ”∑’Ë∂Ÿ°°—°Õ¬Ÿà„μâ¡«≈√«¡
À√◊Õ‡À≈Á°‡ √‘¡ (Entrapped Air)(Entrapped Air)(Entrapped Air)(Entrapped Air)(Entrapped Air) °“√∑’Ë§Õπ°√’μ
¡’™àÕß«à“ß À√◊Õª√‘¡“≥Õ“°“»¡“°¢÷Èπ∑”„Àâ‡π◊ÈÕ·∑â¢Õß
§Õπ°√’μ≈¥≈ß ´÷Ëß®– àßº≈„ÀâÀπà«¬πÈ”Àπ—°≈¥≈ßπ—Ëπ‡Õß

ë Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμå °“√∑’Ë§Õπ°√’μ¡’
Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμåμË”π—Èπ ®–¡’‡π◊ÈÕ·πàπ·≈– àßº≈„Àâ
§à“Àπà«¬πÈ”Àπ—° Ÿß¢÷Èπ¥â«¬

1.2. ™π‘¥¢Õß§Õπ°√’μ‡¡◊ËÕ„™âÀπà«¬πÈ”Àπ—°¢Õß
§Õπ°√’μ ‡ªìπ‡°≥±å “¡“√∂·∫àßÕÕ°‰¥â‡ªìπ

ë §Õπ°√’μ∑—Ë«‰ª (Normal(Normal(Normal(Normal(Normal W W W W Weighteighteighteighteight     CCCCCoooooncrete)ncrete)ncrete)ncrete)ncrete)
§◊Õ §Õπ°√’μ∑’Ë¡’Àπà«¬πÈ”Àπ—°ª√–¡“≥ 2,400 °°./≈∫.¡
„™â ”À√—∫ß“π‚§√ß √â“ß∑—Ë«‰ª ∑—Èß„πÕ“§“√·≈–ß“π∂ππ

ë §Õπ°√’μ‡∫“ (Lightweight Concrete)(Lightweight Concrete)(Lightweight Concrete)(Lightweight Concrete)(Lightweight Concrete)
§◊Õ §Õπ°√’μ∑’Ë¡’Àπà«¬πÈ”Àπ—°Õ¬Ÿà„π™à«ß 300-1,850
°°./≈∫.¡. π‘¬¡π”‰ª„™â„π°“√°àÕ √â“ßμ—Èß·μà∑”‡ªìπ
©π«π°—π§«“¡√âÕπ ®π∂÷ß„™â‡ªìπ™‘Èπ à«π¢Õß‚§√ß √â“ß
‡™àπ æ◊Èπ ‡ “ §“π ºπ—ß ·≈–∞“π√“° ‚¥¬¡’«—μ∂ÿª√– ß§å
‡æ◊ËÕ≈¥πÈ”Àπ—°¢ÕßÕ“§“√  àßº≈„Àâ‡ªìπ°“√ª√–À¬—¥
μâπ∑ÿπ‚¥¬√«¡ ¡’§«“¡§ß∑πÕ¬Ÿà„π√–¥—∫∑’Ë¥’·μà¡’§«“¡
μâ“π∑“πμàÕ°“√¢—¥ ’μË”
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Õÿ≥À¿Ÿ¡‘∑’Ë®ÿ¥‡¬◊Õ°·¢Áß‰¥âÕ¬à“ßμàÕ‡π◊ËÕß
2. ‡æ‘Ë¡§«“¡ “¡“√∂‡∑‰¥â ≈¥°“√·¬°μ—«

·≈–°“√‡¬‘È¡ Õπÿ¿“§∑’Ë°≈¡¢ÕßøÕßÕ“°“»®–ª√–æƒμ‘
μ—«‡À¡◊Õπ¡«≈√«¡≈–‡Õ’¬¥ ™à«¬≈¥·√ß‡ ’¬¥∑“π√–À«à“ß
º‘«Õπÿ¿“§ ∑”„Àâ§«“¡ “¡“√∂‡∑‰¥â‡æ‘Ë¡¢÷Èπ·≈–™à«¬æ¬ÿß
¡«≈√«¡„Àâ≈Õ¬μ—«Õ¬Ÿà„π´’‡¡πμå‡æ ∑å ®÷ß∑”„Àâ≈¥°“√‡¬‘È¡

3. °”≈—ßÕ—¥§Õπ°√’μ≈¥≈ß ª√‘¡“≥øÕßÕ“°“»
¿“¬„π§Õπ°√’μ∑’Ë‡æ‘Ë¡¢÷Èπ∑ÿ° 1% ®–¡’º≈∑”„Àâ°”≈—ßÕ—¥
¢Õß§Õπ°√’μ≈¥≈ßª√–¡“≥ 5% ·μà‡Àμÿº≈Àπ÷Ëß∑’Ë¬—ß
¡’§«“¡π‘¬¡„™â “√°—°°√–®“¬øÕßÕ“°“» ‡æ√“–§«“¡
 “¡“√∂‡∑‰¥â∑’Ë‡æ‘Ë¡¢÷Èππ—Èπ ®–∑”„Àâ “¡“√∂≈¥ª√‘¡“≥
πÈ”„π à«πº ¡‰¥â §à“°”≈—ßÕ—¥∑’Ë≈¥≈ß®–∂Ÿ°™¥‡™¬°—∫
°”≈—ßÕ—¥∑’Ë‡æ‘Ë¡¢÷Èπ

°“√À“ª√‘¡“≥øÕßÕ“°“» “¡“√∂∑”‰¥â‚¥¬
1. Gravimetric MethodGravimetric MethodGravimetric MethodGravimetric MethodGravimetric Method  «‘∏’π’È‡ªìπ«‘∏’∑’Ë‡°à“·°à

∑’Ë ÿ¥ ‚¥¬Õ“»—¬°“√‡ª√’¬∫‡∑’¬∫Àπà«¬πÈ”Àπ—°¢Õß
§Õπ°√’μ∑’Ë¡’Õ“°“»ªπÕ¬Ÿà°—∫Àπà«¬πÈ”Àπ—°¢Õß§Õπ°√’μ
∑’Ë∂Ÿ°‰≈àÕ“°“»ÕÕ°‰ª·≈â« «‘∏’π’È®–„™â‰¥â‡¡◊ËÕÕ—μ√“ à«πº ¡
¢Õß§Õπ°√’μ·≈–§à“§«“¡∂à«ß®”‡æ“–¢Õß«—μ∂ÿ¥‘∫∑’Ë„™â∑”
§Õπ°√’μ§ß∑’Ë

2. Volumetric MethodVolumetric MethodVolumetric MethodVolumetric MethodVolumetric Method «‘∏’π’ÈÀ“‚¥¬‡∑πÈ”„ à
¥â“π∫πº‘«§Õπ°√’μ ·≈â«∑”°“√‰≈àÕ“°“»¢÷Èπ¥â“π∫π
¥â«¬°“√‡¢¬à“·≈–°«π¢≥–∑’Ë§Õπ°√’μ¬—ßÕ¬Ÿà„μâ√–¥—∫πÈ”
®“°π—Èπ‡ª√’¬∫‡∑’¬∫ª√‘¡“μ√¢Õß§Õπ°√’μ∑’Ë∂Ÿ°Õ—¥·πàπ
„π¿“™π– (Pycnometer) ́ ÷Ëß¡’Õ“°“»ªπÕ¬Ÿà°—∫ª√‘¡“μ√
¢Õß§Õπ°√’μ∑’Ë∂Ÿ°‰≈àÕ“°“»ÕÕ°‰ª Õÿª √√§¢Õß°“√
∑¥ Õ∫¥â«¬«‘∏’π’È§◊Õ πÈ”Àπ—°¢ÕßπÈ”∑’Ë®–‰ª·∑π∑’ËÕ“°“»
π—Èπ¡’§à“πâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫πÈ”Àπ—°§Õπ°√’μ πÕ°®“°π—Èπ
º≈°“√∑¥ Õ∫Õ“®®–§≈“¥‡§≈◊ËÕπ Õ—π‡π◊ËÕß¡“®“°
™àÕß«à“ß„π¡«≈√«¡‡ÕßÕ’°¥â«¬

3. Pressure MethodPressure MethodPressure MethodPressure MethodPressure Method  «‘∏’π’È‡ªìπ«‘∏’∑’Ëπ‘¬¡„™â¡“°
∑’Ë ÿ¥ ‡À¡“– ¡°—∫°“√„™âß“π„π π“¡ ·≈–∂◊Õ«à“¡’§«“¡
∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ °“√∑¥ Õ∫Õ“»—¬À≈—°°“√∑’Ëª√‘¡“μ√
¢ÕßÕ“°“»®–≈¥≈ß‡¡◊ËÕ§«“¡¥—π‡æ‘Ë¡¢÷Èπ (Õÿ≥À¿Ÿ¡‘§ß∑’Ë)
´÷Ëß∑”°“√∑¥ Õ∫‚¥¬„ à§Õπ°√’μ≈ß„π·Õ√å¡‘ ‡μÕ√å
(Air Meter) ·≈â«ªî¥Ω“„ àπÈ”‡¢â“‰ª®π‡μÁ¡·≈â«Õ—¥
§«“¡¥—π®“°¥â“π∫π¢Õßº‘«πÈ” ª√‘¡“μ√¢ÕßÕ“°“»
„π§Õπ°√’μ®–≈¥≈ß´÷Ëß∑”„Àâ√–¥—∫πÈ”≈¥≈ß¥â«¬ ®“°π—Èπ
®÷ßÕà“π§à“ª√‘¡“≥Õ“°“»®“°Àπâ“ªí¥¢Õß·Õ√å¡‘‡μÕ√å

ë §Õπ°√’μÀπ—° (Heavyweight Concrete) (Heavyweight Concrete) (Heavyweight Concrete) (Heavyweight Concrete) (Heavyweight Concrete)
§◊Õ§Õπ°√’μ∑’Ë¡’Àπà«¬πÈ”Àπ—°¡“°°«à“ 3,200 °°./≈∫.¡.
‚¥¬∑—Ë«‰ª®–„™â ”À√—∫ß“π‚§√ß √â“ß∑’ËμâÕßªÑÕß°—π√—ß ’
À√◊Õ°—¡¡—πμ¿“æ√—ß ’

2. ª√‘¡“≥Õ“°“» (Air Content)
§◊Õ §à“∑’Ë∫Õ°„Àâ∑√“∫«à“„πÀπ÷ËßÀπà«¬ª√‘¡“μ√

§Õπ°√’μπ—Èπ¡’ª√‘¡“≥Õ“°“»√âÕ¬≈–‡∑à“„¥ ´÷Ëß “¡“√∂
®”·π°ÕÕ°‰¥â‡ªìπ

2.1. ‚æ√ßÕ“°“»¢ÕßπÈ”∑’Ë∂Ÿ°°—°Õ¬Ÿà„μâ¡«≈√«¡
À√◊Õ‡À≈Á°‡ √‘¡ (Entrapped Air)(Entrapped Air)(Entrapped Air)(Entrapped Air)(Entrapped Air) ‚æ√ßÕ“°“»™π‘¥π’È
®–¡’¢π“¥„À≠à·≈–‡°‘¥„π∫√‘‡«≥∑’Ë®’È ‡¢¬à“§Õπ°√’μ
‰¡à¥’æÕ ‚¥¬‡°‘¥®“°°“√∑’Ë§Õπ°√’μ¡’ª√‘¡“≥πÈ”¡“°
‡°‘π‰ª πÈ” à«πÀπ÷Ëß®–∂Ÿ°°—°Õ¬Ÿà„μâÀ‘πÀ√◊Õ‡À≈Á°‡ √‘¡
‡¡◊ËÕ§Õπ°√’μ·¢Áßμ—« ·ÕàßπÈ”¥—ß°≈à“«®–°≈“¬‚æ√ßÕ“°“»
∑”„Àâ§«“¡∑÷∫πÈ” §«“¡∑π∑“π ·≈–°”≈—ßÕ—¥§Õπ°√’μ
≈¥≈ß

2.2. øÕßÕ“°“»∑’Ë∂Ÿ°°—°°√–®“¬ (Entrained(Entrained(Entrained(Entrained(Entrained
Air)Air)Air)Air)Air) øÕßÕ“°“»™π‘¥π’È‡°‘¥®“°°“√„ à “√°—°°√–®“¬
øÕßÕ“°“» ´÷Ëß®–∑”Àπâ“∑’Ë‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—μ‘
∫πº‘«¢ÕßÕπÿ¿“§∑’Ë¡—°®–√«¡°—πÕ¬Ÿà√–À«à“ßº‘«πÈ”·≈–
Õ“°“»∑”„Àâ·√ßμ÷ßº‘«≈¥≈ß °àÕ„Àâ‡°‘¥øÕßÕ“°“»¢π“¥
‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 0.25-1 ¡¡. °√–®“¬μ—«Õ¬Ÿà
 ¡Ë”‡ ¡Õ·≈–§ßμ—«„π§Õπ°√’μ

º≈¢Õß “√°—°°√–®“¬øÕßÕ“°“»μàÕ§Õπ°√’μ
1. ‡æ‘Ë¡§«“¡∑π∑“π¢Õß§Õπ°√’μ„πÀâÕß‡¬Áπ

∑’Ë®ÿ¥‡¬◊Õ°·¢Áß (Freezing) πÈ”¿“¬„π Capillary pore
®–‡°‘¥°“√¢¬“¬μ—«®π‡μÁ¡ ·≈â«πÈ” à«π‡°‘π®–∂Ÿ°º≈—°¥—π
‰ª¬—ß Air Void ºà“π∑“ß‡π◊ÈÕ´’‡¡πμå‡æ ∑å ª√‘¡“≥
§«“¡¥—π∑’Ë‡°‘¥¢÷Èπ¿“¬„π‡π◊ÈÕ§Õπ°√’μ®–¢÷ÈπÕ¬Ÿà°—∫§«“¡
 “¡“√∂„π°“√‰À≈¢ÕßπÈ”®“° Capillary pore ‰ª¬—ß
Air Void ∂â“§«“¡¥—π¡’ª√‘¡“≥¡“°Õ“® àßº≈„Àâ§Õπ°√’μ
‡°‘¥°“√·μ°√â“«‰¥â °“√„ à “√°—°°√–®“¬øÕßÕ“°“»
®–‡ªìπ°“√‡æ‘Ë¡ Air Void „Àâ°√–®“¬Õ¬Ÿà∑—Ë«‡π◊ÈÕ§Õπ°√’μ
∑”„ÀâπÈ”®“° Capillary pore  “¡“√∂‰À≈‰ª¬—ß Air Void
‰¥â –¥«°¢÷Èπ ¥—ßπ—Èπ§«“¡¥—π¿“¬„π§Õπ°√’μ®÷ß≈¥≈ß
¢≥–∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢÷ÈππÈ”„π Air Void ®–≈–≈“¬ (Thawing)
·≈–‰À≈°≈—∫‡¢â“ Ÿà‡π◊ÈÕ´’‡¡πμå‡æ ∑å ∑”„Àâ§Õπ°√’μ
 “¡“√∂∑π∑“πÕ¬Ÿà„π ¿“«–∑’ËμâÕß¡’°“√‡ª≈’Ë¬π·ª≈ß
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¢âÕ¥’¢Õß«‘∏’π’È§◊Õ ‰¡à®”‡ªìπμâÕß∑√“∫Õ—μ√“ à«πº ¡
¢Õß§Õπ°√’μ·≈–§à“ª√‘¡“≥Õ“°“» “¡“√∂Õà“π‰¥â‚¥¬
μ√ß‡≈¬ ·μà«‘∏’π’È‰¡à‡À¡“– ¡°—∫§Õπ°√’μ∑’Ë¡’¡«≈√«¡æ√ÿπ

°“√∑¥ Õ∫À“Àπà«¬πÈ”Àπ—°¢Õß
§Õπ°√’μ·≈–ª√‘¡“≥Õ“°“»¥â«¬«‘∏’
Gravimetric

¡“μ√∞“π∑’Ë„™â
ASTM C 138
Standard Method for Unit Weight and Air Content
(Gravimetric) of Concrete

Õÿª°√≥å
1. ∂—ß‡À≈Á° ”À√—∫„ à§Õπ°√’μ¢π“¥¡“μ√∞“π´÷Ëß

¢÷ÈπÕ¬Ÿà°—∫¢π“¥„À≠à ÿ¥¢ÕßÀ‘π ¥—ßμ“√“ß∑’Ë 1

μ“√“ß∑’Ë 1 ¢π“¥∂—ß‡À≈Á°∑’Ë„™â„π°“√∑¥ Õ∫

2. ‡À≈Á°μ”Àπâ“μ—¥ ’Ë‡À≈’Ë¬¡®—μÿ√—  æ◊Èπ∑’Ë 1 μ√.π‘È«
3. ‡§√◊ËÕß™—Ëß´÷Ëß “¡“√∂Õà“π§à“‰¥â≈–‡Õ’¬¥∂÷ß

0.1 °°.
4. ™âÕπμ—°·≈–‡À≈Á°ª“¥§Õπ°√’μ

√Ÿª∑’Ë 1 Õÿª°√≥å∑¥ Õ∫Àπà«¬πÈ”Àπ—°

«‘∏’∑¥ Õ∫
1. ™—ËßπÈ”Àπ—°∂—ß‡ª≈à“∫—π∑÷°§à“‰«â
2. ‡μ‘¡πÈ”„Àâ‡μÁ¡∂—ß·≈â«™—ËßπÈ”Àπ—° §”π«≥

À“ª√‘¡“μ√¢Õß∂—ß‚¥¬§«“¡ —¡æ—π∏å

      ª√‘¡“μ√¢Õß∂—ß, V
C
 = πÈ”Àπ—°¢ÕßπÈ”∑’Ë™—Ëß‰¥â

                    §«“¡Àπ“·πàπ¢ÕßπÈ”

3. „ à§Õπ°√’μ≈ß„π¿“™π–·∫àß‡ªìπ 3 ™—Èπ ·μà≈–
™—Èπμ”μ“¡¢âÕ°”Àπ¥∑’Ë¢÷Èπ°—∫¢π“¥∂—ß ¥—ßμ“√“ß∑’Ë 2
·≈â«„™â¶âÕπ¬“ß‡§“–¥â“π¢â“ß 10-15 §√—Èß

μ“√“ß∑’Ë 2 ®”π«π§√—Èß∑’Ëμ”μ“¡¢π“¥∂—ß

4. „™â‡À≈Á°ª“¥Àπâ“§Õπ°√’μ„Àâ‡√’¬∫∑”§«“¡
 –Õ“¥¥â“π¢â“ß

5. π”‰ª™—ËßπÈ”Àπ—°Õ’°§√—Èß ∫—π∑÷°πÈ”Àπ—°∑’Ë‰¥â
(W

C
)
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ª√‘¡“μ√ —¡∫Ÿ√≥å =      1,160     +     700
(Absolute Volume)     (2.75x1,000) (2.65x1,000)
                          +      360     +     162
                            (3.15x1,000) (1.0x1,000)

=  0.962  ≈∫.¡.

Àπà«¬πÈ”Àπ—° (W
u
) =       W

c
                                         V

c
=    6.60
   2.7 x 10-3

=  2,445 °°./≈∫.¡.

ª√‘¡“≥Õ“°“» =  (W/V) - W
U 

 x 100
(% Air Content )               (W/V)

= (2,382/0.962) - 2,445 x 100
                        (2,382/0.962)

=   1.05 %

°“√∑¥ Õ∫À“ª√‘¡“≥Õ“°“»¥â«¬«‘∏’
§«“¡¥—π (Pressure Method)

¡“μ√∞“π∑’Ë„™â
ASTM C 231
Standard Test Method for Air Content of Freshly
Mixed Concrete by Pressure Method

Õÿª°√≥å
1. ·Õ√å¡‘‡μÕ√å
2. ‡À≈Á°μ”¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 16 ¡¡.
3. ¶âÕπ¬“ß ≈Ÿ°¬“ß ¿“™π–„ àπÈ”
4. ™âÕπμ—°·ºàπ‡À≈Á° ”À√—∫ª“¥Àπâ“

6. π”§à“∑’Ë‰¥â‰ª§”π«≥À“Àπà«¬πÈ”Àπ—° ‚¥¬„π
°“√§”π«≥ §«√¡’§«“¡≈–‡Õ’¬¥∂÷ß 10 °°./≈∫.¡

Àπà«¬πÈ”Àπ—°§Õπ°√’μ,W
U

= πÈ”Àπ—°§Õπ°√’μ„π∂—ß
ª√‘¡“μ√∂—ß

= W
C

V
C

7. §”π«≥À“§à“ª√‘¡“≥Õ“°“»

ª√‘¡“≥Õ“°“» (%) = (W/V) - W
U
 x 100

        (W/V)

W = πÈ”Àπ—°¢Õß«— ¥ÿ∑—ÈßÀ¡¥ (°°.) ∑’Ë„™â∑”
§Õπ°√’μ„π  1 ≈∫.¡.

V  = ª√‘¡“μ√ —¡∫Ÿ√≥å (Absolute Volume)
¢Õß§Õπ°√’μ 1 ≈∫.¡.

   = º≈√«¡¢ÕßπÈ”Àπ—°«— ¥ÿ·μà≈–™π‘¥À“√¥â«¬
§à“§«“¡∂à«ß®”‡æ“–¢Õß«— ¥ÿ·μà≈–™π‘¥
§Ÿ≥ 1,000

§à“μ—«Õ¬à“ß
πÈ”Àπ—°§Õπ°√’μ (W

c
) = 6.60 °°.

ª√‘¡“μ√¢Õß§Õπ°√’μ (V
c
) = 2.7 x 10-3 ≈∫.¡.

πÈ”Àπ—°À‘π μàÕ 1 ≈∫.¡. = 1,160 °°.
πÈ”Àπ—°∑√“¬ μàÕ 1 ≈∫.¡. = 700 °°.
πÈ”Àπ—°ªŸπ μàÕ 1 ≈∫.¡. = 360 °°.
πÈ”Àπ—°πÈ” μàÕ 1 ≈∫.¡. = 162 °°.
πÈ”Àπ—°√«¡«—μ∂ÿ¥‘∫ μàÕ 1 ≈∫.¡. (W)
=  1,160 + 700 + 360 + 162  =  2,382   °°.



2000 The Concrete Products and Aggregate Co.,Ltd.C
73

4. „™â·ºàπ‡À≈Á°ª“¥Àπâ“§Õπ°√’μ„Àâ‡√’¬∫ ∑”
§«“¡ –Õ“¥∫√‘‡«≥¢Õ∫·Õ√å¡‘‡μÕ√å ªî¥Ω“·≈–¢—π °√Ÿ
„Àâ·πàπ

5. ‡ªî¥«“≈å« ”À√—∫„ àπÈ”∑—Èß Õß¢â“ß „™â≈Ÿ°¬“ß
¥Ÿ¥πÈ”„ à®π‡μÁ¡ ‚¥¬ —ß‡°μ®“°πÈ”∑’Ë‰À≈ÕÕ°¡“Õ’°¥â“πÀπ÷Ëß
‡¡◊ËÕπÈ”‡μÁ¡®÷÷ßªî¥«“≈å«

6. Õ—¥Õ“°“»‡¢â“‰ª„πÀ¡âÕ≈¡∑’ËÕ¬Ÿà∫√‘‡«≥Ω“ªî¥
®π‡μÁ¡ ‚¥¬ —ß‡°μ®“°Àπâ“ªí¥¢Õß‡§√◊ËÕß ‡¢Á¡®–™’È∑’Ë‡≈¢»Ÿπ¬å

7. °¥ªÿÉ¡Õ—¥Õ“°“» ·≈â«„™â¶âÕπ¬“ß‡§“–¥â“π ¢â“ß
·Õ√å¡‘‡μÕ√å‡∫“Ê

8. ∫—π∑÷°§à“®“°Àπâ“ªí¥¢Õß‡§√◊ËÕß

°“√ª√–‡¡‘πº≈
„π°“√À“ª√‘¡“≥Õ“°“»§«√∑” 2 §√—Èß·≈–§à“∑’Ë

‰¥â∑—Èß 2 §√—ÈßμâÕß·μ°μà“ß°—π‰¡à‡°‘π 0.2% π”§à“∑—Èß 2
∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬ §à“‡©≈’Ë¬∑’Ë‰¥â §◊Õ §à“ª√‘¡“≥Õ“°“»
„π§Õπ°√’μ

√Ÿª∑’Ë 2 Õÿª°√≥å∑¥ Õ∫ª√‘¡“≥Õ“°“»

«‘∏’∑¥ Õ∫
1. π”Õÿª°√≥å∑—ÈßÀ¡¥‰ª®ÿà¡πÈ”„Àâ‡ªï¬° ·≈â«„™â

ºâ“´—∫πÈ”∑’Ë§ß§â“ß„π¿“™π–„ÀâÀ¡¥
2. μ—°§Õπ°√’μ„ à≈ß„π·Õ√å¡‘‡μÕ√å  ‚¥¬·∫àß‡ªìπ

3 ™—Èπ‡∑à“Ê °—π  „π·μà≈–™—Èπμ” 25 §√—Èß¥â«¬‡À≈Á°μ”
3. „™â¶âÕπ¬“ßμ’√Õ∫Ê ·Õ√å¡‘‡μÕ√å 10-15 §√—Èß

‡æ◊ËÕ‰≈àÕ“°“»„π§Õπ°√’μÕÕ°„ÀâÀ¡¥


