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°“√∑¥ Õ∫À“Àπà«¬πÈ”Àπ—° (Bulk Unit Weight)
·≈–™àÕß«à“ß√–À«à“ß¡«≈√«¡ (Voids)

∫∑∑’Ë 4

μ—«Õ¬à“ß∑’Ë 1 °“√„™â§à“Àπà«¬πÈ”Àπ—° (Unit Weight)
„π°“√ÕÕ°·∫∫ à«πº ¡‚¥¬ª√‘¡“μ√

ß“π°àÕ √â“ß¢π“¥‡≈Á°  à«π„À≠à®–°”Àπ¥ —¥ à«π
º ¡‚¥¬ª√‘¡“μ√ 1 : 2 : 4  §◊Õ

„™âªŸπ´’‡¡πμå 1  à«π  ∑√“¬ 2  à«π  À‘π 4  à«π
‚¥¬ª√‘¡“μ√
¢âÕ¡Ÿ≈∑’Ë„™â„π°“√§”π«≥∑’Ë‰¥â®“°°“√∑¥ Õ∫

Àπà«¬πÈ”Àπ—°¢ÕßªŸπ´’‡¡πμå
= 1,235  °°./≈∫.¡.

Àπà«¬πÈ”Àπ—°¢ÕßÀ‘π¢π“¥ (3/4"- # 4)
= 1,574 °°./≈∫.¡.

Àπà«¬πÈ”Àπ—°¢Õß∑√“¬
= 1,666 °°./≈∫.¡.

°“√§”π«≥
ªŸπ 1 ∂ÿß 50 °°. ¡’ª√‘¡“μ√ = 50/1,235

= 0.04 ≈∫.¡.
‡æ√“–©–π—Èπ  ∑√“¬ 2  à«π = 2 x 0.04

= 0.08 ≈∫.¡.
§‘¥‡ªìππÈ”Àπ—°∑√“¬ = 0.08 x 1,666

= 133.3 °°.
À‘π 4  à«π = 4 x 0.04

= 0.16 ≈∫.¡.
§‘¥‡ªìππÈ”Àπ—°À‘π = 0.16 x 1,574

= 251.8 °°.

ª√‘¡“≥πÈ”∑’Ë„™â‚¥¬∑—Ë«‰ª ”À√—∫ªŸπ 1 ∂ÿß‡æ◊ËÕ„Àâ
‰¥â§à“¬ÿ∫μ—«ª√–¡“≥ 10 ´¡.‡∑à“°—∫ 30 ≈‘μ√ (®“°°“√
∑¥≈Õß) ¥—ßπ—Èπ„π°“√º ¡§Õπ°√’μ¥â«¬‚¡à ‡≈Á°
‡æ◊ËÕ„Àâ‰¥â à«πº ¡  1 : 2 : 4 ‚¥¬ª√‘¡“μ√®–μâÕß„™â

ªŸπ 1 ∂ÿß 50 °°. À‘π 251 °°.
∑√“¬ 133 °°. πÈ” 30 ≈‘μ√

∫∑π”
°“√∑¥ Õ∫π’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕÀ“§à“Àπà«¬πÈ”Àπ—°

·≈–™àÕß«à“ß„π¡«≈√«¡ §à“Àπà«¬πÈ”Àπ—° (Bulk Unit
Weight) „™â ”À√—∫‡ª≈’Ë¬π§à“πÈ”Àπ—°‡ªìπ§à“ª√‘¡“μ√
À√◊Õ§à“ª√‘¡“μ√‡ªìπ§à“πÈ”Àπ—° ‡¡◊ËÕ„™â«‘∏’°“√ÕÕ°·∫∫
 à«πº ¡‚¥¬ª√‘¡“μ√ ·≈–¡’§«“¡ —¡æ—π∏å„π°“√À“
ª√‘¡“≥™àÕß«à“ß√–À«à“ß¡«≈√«¡ (Voids)

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

1.Àπà«¬πÈ”Àπ—° (Unit Weight)
Àπà«¬πÈ”Àπ—°‡ªìπ§à“∑’Ë∫Õ°„Àâ∑√“∫∂÷ß«à“„πÀπ÷ËßÀπà«¬

ª√‘¡“μ√¢Õß¡«≈√«¡®–¡’πÈ”Àπ—°‡∑à“„¥ ‚¥¬Àπà«¬
πÈ”Àπ—°·∫àßÕÕ°‡ªìπ

1.1. Àπà«¬πÈ”Àπ—° ¡∫Ÿ√≥å (Absolute Unit(Absolute Unit(Absolute Unit(Absolute Unit(Absolute Unit
Weight)Weight)Weight)Weight)Weight)   ‡ªìπ§à“πÈ”Àπ—°¢Õß¡«≈√«¡∑—ÈßÀ¡¥„πÀπ÷ËßÀπà«¬
ª√‘¡“μ√ ‚¥¬‰¡à√«¡™àÕß«à“ß√–À«à“ß¡«≈√«¡ (Voids)
 “¡“√∂À“‰¥â‚¥¬°“√§”π«≥®“° Ÿμ√¥—ßπ’È

Absolute Unit Weight = Specific Gravity
(SSD) x Unit Weight ¢ÕßπÈ”

1.2. Àπà«¬πÈ”Àπ—° (Bulk Unit Weight)(Bulk Unit Weight)(Bulk Unit Weight)(Bulk Unit Weight)(Bulk Unit Weight) ‡ªìπ§à“
πÈ”Àπ—°¢Õß¡«≈√«¡∑—ÈßÀ¡¥„πÀπ÷ËßÀπà«¬ª√‘¡“μ√ ‚¥¬
√«¡™àÕß«à“ß√–À«à“ß¡«≈√«¡ (Voids)  “¡“√∂À“‰¥â
®“°°“√∑¥ Õ∫μ“¡ ASTM C 29 ∑”‚¥¬°“√„ à
¡«≈√«¡„π∂—ß‡À≈Á°∑√ß°√–∫Õ° ™—ËßπÈ”Àπ—°§”π«πÀ“
ª√‘¡“μ√∂—ß ·≈â«§”π«≥À“§à“Àπà«¬πÈ”Àπ—° (Bulk Unit
Weight) ®“°Õ—μ√“ à«π√–À«à“ßπÈ”Àπ—°¡«≈√«¡°—∫
ª√‘¡“μ√¢Õß∂—ß

§à“Àπà«¬πÈ”Àπ—° (Unit Weight) ∑’Ë„™â„π°“√
ÕÕ°·∫∫ à«πº ¡‚¥¬ª√‘¡“μ√π—Èπ‡ªìπ§à“Àπà«¬πÈ”Àπ—°
·∫∫ Bulk Unit Weight ∑—Èßπ’È‡æ√“–„π∑“ßªØ‘∫—μ‘π—Èπ
‰¡à “¡“√∂∑”„Àâ¡«≈√«¡Õ—¥·πàπ„π‡π◊ÈÕ§Õπ°√’μ®π
‰¡à¡’™àÕß«à“ß√–À«à“ß¡«≈√«¡‰¥â (Voids)
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¡«≈√«¡ “¡“√∂∑”‰¥â‚¥¬°“√‡≈◊Õ°„™â¡«≈√«¡∑’Ë¡’¢π“¥
§≈–‰≈à‡√’¬ß°—π ´÷Ëß®–∑”„Àâ™à«¬≈¥ª√‘¡“≥´’‡¡πμå‡æ ∑å

       ¢π“¥§≈–¢“¥μÕπ            ¢π“¥§≈–μàÕ‡π◊ËÕß

√Ÿª∑’Ë 2     °“√‡√’¬ßμ—«¢Õß¢π“¥§≈–μà“ßÊ °—π

®“°°“√∑¥≈Õßº ¡¡«≈√«¡À¬“∫·≈–¡«≈√«¡
≈–‡Õ’¬¥¥â«¬Õ—μ√“ à«πμà“ßÊ ·≈–∑”°“√À“Àπà«¬πÈ”Àπ—°
æ∫«à“ Àπà«¬πÈ”Àπ—°®–¡’§à“ Ÿß ÿ¥‡¡◊ËÕ„™âª√‘¡“≥ à«π
≈–‡Õ’¬¥ 34%-40% ‚¥¬πÈ”Àπ—° ≥ ®ÿ¥¥—ß°≈à“«¡«≈√«¡
®–¡’§«“¡·πàπ Ÿß ÿ¥ (™àÕß«à“ß√–À«à“ß¡«≈√«¡πâÕ¬ ÿ¥)
¥—ßπ—Èπ‡√“®÷ß§«√„™â —¥ à«π¢Õß à«π≈–‡Õ’¬¥„π™à«ß¥—ß°≈à“«
‡æ√“–®–„™ấ ’‡¡πμå‡æ ∑åπâÕ¬∑’Ë ÿ¥ ·μà„π∑“ßªØ‘∫—μ‘μâÕß
§”π÷ß∂÷ß§«“¡ “¡“√∂„π°“√‡∑‰¥â¢Õß§Õπ°√’μ ¥¥â«¬

√Ÿª∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ßÀπà«¬πÈ”Àπ—°·≈–ª√‘¡“≥ à«π
≈–‡Õ’¬¥

§à“Àπà«¬πÈ”Àπ—° (Bulk Unit Weight) ¢÷ÈπÕ¬Ÿà°—∫
§«“¡ “¡“√∂„π°“√Õ—¥·πàπ (Compactability)(Compactability)(Compactability)(Compactability)(Compactability) ¢Õß
¡«≈√«¡∑’Ë∂Ÿ°Õ—¥≈ß„π∂—ß·≈–ª√‘¡“≥§«“¡™◊Èπ

ë §«“¡ “¡“√∂„π°“√Õ—¥·πàπ ¥—ß°≈à“«¢÷ÈπÕ¬Ÿà°—∫
1. ¢π“¥§≈–¢Õß¡«≈√«¡ (Gradation)
2. √Ÿª√à“ß¢Õß¡«≈√«¡ (Shape)
∑—Èßπ’È‡æ√“–¡«≈√«¡∑’Ë¡’¢π“¥§≈–¥’ ¡«≈√«¡¢π“¥

‡≈Á°®–·∑√°Õ¬Ÿà√–À«à“ß¡«≈√«¡¢π“¥„À≠à ∑”„Àâ™àÕß«à“ß
√–À«à“ß¡«≈√«¡¡’¢π“¥‡≈Á°  à«π√Ÿª√à“ß¢Õß¡«≈√«¡π—Èπ
®–¡’º≈Õ¬à“ß¡“°μàÕ§«“¡ “¡“√∂∑’Ë¡«≈√«¡®–∂Ÿ°Õ—¥
„ÀâÕ¬Ÿà√«¡°—π

ë ª√‘¡“≥§«“¡™◊Èπ ‡™àπ „π°√≥’∑√“¬≈–‡Õ’¬¥
∑’Ë¡’§«“¡™◊Èπ§à“Àπà«¬πÈ”Àπ—°Õ“®®–≈¥≈ß∂÷ß 25%
Õ—π‡π◊ËÕß®“°·√ßμ÷ßº‘«¢ÕßπÈ”∑’Ëº‘«¢Õß∑√“¬®–º≈—°¥—π
„ÀâÕπÿ¿“§¢Õß∑√“¬Àà“ßÕÕ°®“°°—π ∑”„Àâª√‘¡“μ√
‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“ª√‘¡“μ√∑√“¬∑’Ë‡∑à“°—π
πÈ”Àπ—°¢Õß∑√“¬∑’Ë¡’§«“¡™◊Èπ®–πâÕ¬°«à“πÈ”Àπ—°
∑√“¬ª°μ‘ ´÷Ëß®–¡’º≈„Àâ°“√À“Àπà«¬πÈ”Àπ—°·≈–
°“√À“ à«πº ¡§Õπ°√’μ¥â«¬°“√μ«ßª√‘¡“μ√¡’‚Õ°“ 
º‘¥æ≈“¥ ¥—ßπ—Èπ°“√À“Àπà«¬πÈ”Àπ—°¢Õß¡«≈√«¡
§«√∑”„π ¿“æÕ∫·Àâß (Oven-Dry)

√Ÿª∑’Ë 1 ª√‘¡“μ√∑’Ë‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ∑√“¬¡’§«“¡™◊Èπ

2. ™àÕß«à“ß√–À«à“ß¡«≈√«¡ (Voids)
‡ªìπ§à“∑’Ë· ¥ß∂÷ß«à“¡’Õ“°“»ªπ·∑√°Õ¬Ÿà√–À«à“ß

¡«≈√«¡‡∑à“„¥ ‚¥¬∑—Èßπ’È‰¡à√«¡™àÕß«à“ß¿“¬„π¢Õß¡«≈
√«¡ (pores in aggregate) ·≈–¬—ß∫Õ°∂÷ßÕ—μ√“°“√
Õ—¥·πàπ¢Õß«— ¥ÿº ¡«à“·πàπ‡æ’¬ß„¥ π—Ëπ§◊Õ ¡«≈√«¡
™π‘¥‡¥’¬«°—π (¡’§à“§«“¡∂à«ß®”‡æ“–‡∑à“°—π) ∂â“¡«≈√«¡
¡’§à“Àπà«¬πÈ”Àπ—°¡“°°«à“ · ¥ß«à“¡«≈√«¡π—Èπ ¡’™àÕß«à“ß
√–À«à“ß¡«≈√«¡∑’ËπâÕ¬°«à“ ·≈–°“√≈¥™àÕß«à“ß√–À«à“ß

(°) (¢)
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°“√∑¥ Õ∫À“Àπà«¬πÈ”Àπ—°·≈–™àÕß«à“ß
√–À«à“ß¡«≈√«¡

¡“μ√∞“π∑’Ë„™â
ASTM C 29
Standard Test Method for Unit Weight and Voids
in Aggregate

Õÿª°√≥å
1. ‡§√◊ËÕß™—Ëß∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.05 °°. ¢Õß

πÈ”Àπ—°∑’Ë„™â∑¥ Õ∫
2. ‡À≈Á°μ”≈—°…≥–‡ªìπ∑àÕπ‡À≈Á°°≈¡‡ âπ

ºà“π»Ÿπ¬å°≈“ß 5/8" (16 ¡¡.) ¬“« 24" (600 ¡¡.)
3. ∂—ß‡À≈Á°∑√ß°√–∫Õ° ¡’¢π“¥μà“ßÊ ¥—ß· ¥ß„π

μ“√“ß∑’Ë 1
4. ‡À≈Á°ª“¥ ™âÕπμ—° ‡∑Õ√å‚¡¡‘‡μÕ√å

μ“√“ß∑’Ë 1  ¢π“¥¢Õß∂—ß‡À≈Á°∑√ß°√–∫Õ°

√Ÿª∑’Ë 4 Õÿª°√≥å∑¥ Õ∫À“Àπà«¬πÈ”Àπ—°·≈–™àÕß«à“ß„π¡«≈√«¡

°“√§”π«≥ª√‘¡“μ√∂—ß
1. ™—ËßπÈ”Àπ—°∂—ß‡ª≈à“ (§à“μ—«Õ¬à“ß T = 2.75 °°.)
2. ‡μ‘¡πÈ”„Àâ‡μÁ¡∂—ß®π≈âπ ‰≈àøÕßÕ“°“»„ππÈ”

„ÀâÀ¡¥ ™—ËßπÈ”Àπ—°∂—ß∑’Ë∫√√®ÿπÈ”‡μÁ¡∂—ß (§à“μ—«Õ¬à“ß
πÈ”Àπ—°∂—ß + πÈ” = 5.4 °°.)

3. §”π«≥À“πÈ”Àπ—°¢ÕßπÈ”∑’Ë∫√√®ÿ„π∂—ß (§«√
≈–‡Õ’¬¥∂÷ß ± 0.05 °°.) ÷́ËßπÈ”Àπ—°¢ÕßπÈ”„π∂—ß
¡’§à“‡∑à“°—∫πÈ”Àπ—°∂—ß∑’Ë∫√√®ÿπÈ”‡μÁ¡À—°ÕÕ°¥â«¬πÈ”Àπ—°
∂—ß‡ª≈à“ (§à“μ—«Õ¬à“ß πÈ”Àπ—°πÈ” = 5.40-2.75
= 2.65 °°.)

4. «—¥Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”„π∂—ß ‡æ◊ËÕÀ“Àπà«¬πÈ”Àπ—°
¢ÕßπÈ”®“°μ“√“ß∑’Ë 2 ∂â“Õÿ≥À¿Ÿ¡‘‰¡àμ√ßμ“¡¢âÕ¡Ÿ≈
∑’Ë· ¥ß„πμ“√“ß„Àâ‡∑’¬∫μ“¡ —¥ à«π‰¥â

5.  Ÿμ√°“√§”π«≥À“ª√‘¡“μ√¢Õß∂—ß

ª√‘¡“μ√∂—ß  =      πÈ”Àπ—°¢ÕßπÈ”„π∂—ß
                 Àπà«¬πÈ”Àπ—°¢ÕßπÈ”

          =    2.65   =   2.65x10-3    ≈∫.¡.
                          998
(§à“μ—«Õ¬à“ßÀπà«¬πÈ”Àπ—°¢ÕßπÈ” = 998 °°./≈∫.¡)
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μ“√“ß∑’Ë 2  Àπà«¬πÈ”Àπ—°¢ÕßπÈ”

«‘∏’∑¥ Õ∫
°“√À“Àπà«¬πÈ”Àπ—°¢Õß¡«≈√«¡‚¥¬°“√°√–∑ÿâß

(Rodding Procedure) „™â°—∫À‘π¢π“¥„À≠à ÿ¥‰¡à‡°‘π
1 1/2" ¡’¢—ÈπμÕπ¥—ßπ’È

1. π”μ—«Õ¬à“ß∑’Ë®–∑¥ Õ∫¡“Õ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘
110 ± 5 Õß»“‡´≈‡´’¬  ®ππÈ”Àπ—°§ß∑’Ë ®“°π—Èπ
™—ËßπÈ”Àπ—°∂—ß‡ª≈à“ ·≈â«∫—π∑÷°§à“πÈ”Àπ—°‰«â

2. „ àμ—«Õ¬à“ß∑¥ Õ∫≈ß„π∂—ßª√–¡“≥ 1/3 ¢Õß
§«“¡®ÿ ‡°≈’Ë¬„Àâ‰¥â√–¥—∫·≈â«μ”¥â«¬‡À≈Á°μ” 25 §√—Èß
‚¥¬μ”„Àâ∑—Ë«∑—Èßº‘«Àπâ“ ‡μ‘¡μ—«Õ¬à“ß∑¥ Õ∫«—¥„Àâ‰¥â
ª√‘¡“≥ 1/3 ¢Õß§«“¡®ÿ ‡°≈’Ë¬„Àâ‰¥â√–¥—∫·≈â«μ”¥â«¬
‡À≈Á°μ” 25 §√—Èß ‚¥¬μ”„Àâ∑—Ë«∑—Èßº‘«Àπâ“ ‡μ‘¡μ—«Õ¬à“ß
∑¥ Õ∫«—¥„Àâ‰¥âª√‘¡“≥ 2/3 ¢Õß§«“¡®ÿ∂—ß μ”Õ’° 25
§√—Èß ®“°π—Èπ‡μ‘¡μ—«Õ¬à“ß∑¥ Õ∫„Àâ‡μÁ¡®π≈âπ∂—ß μ”Õ’°
25 §√—Èß „™â‡À≈Á°ª“¥„Àâ‡√’¬∫‡ ¡Õ¢Õ∫∂—ß

¢âÕ§«√√–«—ß
„π°“√μ”™—Èπ·√°‰¡à§«√„Àâ‡À≈Á°μ”°√–∑∫°âπ∂—ß  ”À√—∫

°“√μ”™—Èπ∑’Ë Õß·≈–°“√μ”™—Èπ∑’Ë “¡„™â·√ßæÕª√–¡“≥ ‚¥¬„™â
‡À≈Á°μ”„Àâ∑–≈ÿ∂÷ß™—Èπ∂—¥‰ª‡∑à“π—Èπ

Õß»“ø“‡√π‰Œμå Õß»“‡´π‡´’¬ 

60.0
65.0
70.0

(73.4)
75.0
80.0
85.0

15.6
18.3
21.1

(23.0)
23.9
26.7
29.4

62.366
62.336
62.301

(62.274)
62.261
62.216
62.166

999.01
998.54
997.97

(997.54)
997.32
996.59
995.83

ªÕπ¥å/≈∫.øÿμ °°./≈∫.‡¡μ√
Õÿ≥À¿Ÿ¡‘

√Ÿª∑’Ë 5 °“√À“ª√‘¡“μ√∂—ß

√Ÿª∑’Ë 6 °“√ª“¥º‘«Àπâ“μ—«Õ¬à“ß„Àâ‡√’¬∫‡ ¡Õ¢Õ∫∂—ß
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3. ™—ËßπÈ”Àπ—°∂—ßæ√âÕ¡μ—«Õ¬à“ß∑¥ Õ∫ (§à“μ—«Õ¬à“ß
G = 7.20 °°.) ´÷Ëß§«√™—Ëß‰¥â≈–‡Õ’¬¥∂÷ß 0.1% À—°
πÈ”Àπ—°∑’Ë™—Ëß‰¥â¥â«¬πÈ”Àπ—°∂—ß‡ª≈à“ ®–‰¥âπÈ”Àπ—°¢Õß
μ—«Õ¬à“ß∑¥ Õ∫

°“√§”π«≥
§à“μ—«Õ¬à“ß
πÈ”Àπ—°∂—ß T =  2.75  °°.
πÈ”Àπ—°μ—«Õ¬à“ß+∂—ß G =  7.20  °°.
πÈ”Àπ—°μ—«Õ¬à“ß G-T =  7.20 - 2.75

=  4.45   °°.
§à“ª√‘¡“μ√∂—ß V =  2.65 x 10-3 ≈∫.¡.
§à“‡ªÕ√å‡´Áπμå°“√¥Ÿ¥´÷¡¢ÕßÀ‘π A=  0.26  %

Àπà«¬πÈ”Àπ—°Õ—¥·πàπ (Oven-Dry)
M =  πÈ”Àπ—°¡«≈√«¡
               ª√‘¡“μ√∂—ß

= G - T    =  7.20 - 2.75
                 V           2.65 x 10-3

=  1,679.25 °°./≈∫.¡.

Àπà«¬πÈ”Àπ—°∑’Ë ¿“æÕ‘Ë¡μ—«º‘«·Àâß
M

ssd
=  M ( 1 + A )
            100
= 1,679.25 ( 1 + 0.26 )
                       100
=  1,683.62  °°./≈∫.¡.

‡ªÕ√å‡´Áπμåª√‘¡“≥™àÕß«à“ß√–À«à“ß¡«≈√«¡
% Voids = (S x W) - M  x 100
                               S x W

= (2.76 x 998) - 1,679.25   x 100
            2.76 x 998
=   39.04  %

S   =  §à“§«“¡∂à«ß®”‡æ“–¢Õß¡«≈√«¡
  (§à“μ—«Õ¬à“ß®“°°“√∑¥ Õ∫§à“§«“¡∂à«ß®”‡æ“–
  = 2.76)

W  =  §«“¡Àπ“·πàπ¢ÕßπÈ”
 (§à“μ—«Õ¬à“ß = 988 °°./≈∫.¡.)

μ“√“ß∑’Ë 3 μ—«Õ¬à“ß°“√À“§à“Àπà«¬πÈ”Àπ—°·≈–
                 ª√‘¡“≥™àÕß«à“ß√–À«à“ß¡«≈√«¡


