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°“√º≈‘μÀ‘π  ”À√—∫º ¡§Õπ°√’μ
(Coarse Aggregate Production)

∫∑∑’Ë 1

√Ÿª∑’Ë 3 À‘π·Õπ¥’‰´μå

√Ÿª∑’Ë 2 À‘π·°√π‘μ

2. À‘πÕ—§π’ (Igneous Rock)(Igneous Rock)(Igneous Rock)(Igneous Rock)(Igneous Rock) ¡’§«“¡·¢Áß·°√àß
°«à“À‘πªŸπ·μà‰¡à¡’ºŸâº≈‘μ¡“°π—° ‡π◊ËÕß®“°¡’μâπ∑ÿπ°“√
º≈‘μ·≈–§à“ ÷°À√Õ Ÿß ¡—°®–º≈‘μ„π∑âÕß∑’Ë∑’Ë‰¡à “¡“√∂
À“·À≈àßÀ‘πªŸπ‰¥â À‘πÕ—§π’∑’Ë¡’°“√º≈‘μ„πª√–‡∑» ‰¥â·°à
À‘π·°√π‘μ ¡’·À≈àßº≈‘μÕ¬Ÿà∑’Ë®—ßÀ«—¥™≈∫ÿ√’ √–¬Õß μ“°
ª√“®’π∫ÿ√’  ß¢≈“ ·≈– ÿ√“…Æ√å∏“π’ À‘π·Õπ¥’‰´μå

√Ÿª∑’Ë 1 À‘πªŸπ

¡’·À≈àßº≈‘μ·∂∫®—ßÀ«—¥ √–∫ÿ√’ ‡æ™√∫ÿ√’ ·≈– √–·°â«
À‘π∫–´Õ≈μå ¡’·À≈àßº≈‘μ·∂∫®—ßÀ«—¥ ÿ√‘π∑√å ∫ÿ√’√—¡¬å
·≈–»√’…–‡°…  ‚¥¬∑—Ë«‰ªÀ‘πÕ—§π’ ¡’§«“¡·¢Áß·√ßª√–¡“≥
60-190 °°./≈∫.´¡.  ·≈–¡’§à“μâ“π∑“π°“√ ÷°°√àÕπ
(Abrasion Resistance) Õ¬Ÿà√–À«à“ß 10%-30%

™π‘¥·≈–·À≈àßÀ‘π∑’Ëπ”¡“„™âº ¡
§Õπ°√’μ

À‘π∑’Ë “¡“√∂π”¡“º ¡§Õπ°√’μ ®–μâÕß‰¡à∑”
ªØ‘°‘√‘¬“∑“ß‡§¡’°—∫ªŸπ´’‡¡πμå „πª√–‡∑»‰∑¬¡’°“√π”
À‘π™π‘¥μà“ßÊ ¡“„™âº ¡§Õπ°√’μ ‰¥â·°à

1. À‘πμ–°Õπ À√◊ÕÀ‘π™—Èπ (Sedimentary(Sedimentary(Sedimentary(Sedimentary(Sedimentary     Rock)Rock)Rock)Rock)Rock)
∑’Ëπ‘¬¡„™â‰¥â·°à À‘πªŸπ (Limestone) ´÷Ëß‡°‘¥®“°°“√
∑—∫∂¡μ—«¢Õß´“° —μ«å∑–‡≈ ‡ªìπÀ‘π∑’Ëπ”¡“„™âº ¡
§Õπ°√’μ¡“°∑’Ë ÿ¥„πª√–‡∑» ‡π◊ËÕß®“°¡’·À≈àßÀ‘πÕ¬Ÿà
¡“°‡°◊Õ∫∑—Ë«‰ª„πª√–‡∑» ‚¥¬¡’·À≈àßº≈‘μ∑’Ë ”§—≠
Õ¬Ÿà·∂∫®—ßÀ«—¥ √–∫ÿ√’ √“™∫ÿ√’ ™≈∫ÿ√’ °”·æß‡æ™√ ≈”ª“ß
‡≈¬ ·≈–π§√»√’∏√√¡√“™ ¡’§à“§«“¡·¢Áß·√ßª√–¡“≥
55-105 °°./≈∫.´¡. ·≈–¡’§à“μâ“π∑“π°“√ ÷°°√àÕπ
(Abrasion Resistance) Õ¬Ÿà√–À«à“ß 20%-37%

3. °√«¥ (Gravel)(Gravel)(Gravel)(Gravel)(Gravel) ‡°‘¥®“°°“√ºÿæ—ß¢ÕßÀ‘π
Õ—§π’∑’Ëæ∫Õ¬Ÿà∑—Ë«‰ªμ“¡·¡àπÈ”≈”∏“√  “¡“√∂π”¡“º ¡
§Õπ°√’μ‰¥â¥’‡∑à“À‘π™π‘¥Õ◊Ëπ ‚¥¬π”¡“√àÕπ„Àâ¡’¢π“¥
·≈– à«π§≈–μ“¡¡“μ√∞“π „πª√–‡∑»‰∑¬¬—ß‰¡àπ‘¬¡„™â
°√«¥„π°“√º ¡§Õπ°√’μ¡“°π—°
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¢—ÈπμÕπ°“√º≈‘μÀ‘π
ª√–°Õ∫¥â«¬¢—ÈπμÕπÀ≈—° 2 ¢—ÈπμÕπ‰¥â·°à

1. °“√º≈‘μÀ‘π„À≠à
„πªí®®ÿ∫—π°“√º≈‘μÀ‘π„À≠à ®–μâÕß‰¥â√—∫ª√–∑“π

∫—μ√‡À¡◊Õß·√à™π‘¥À‘π°àÕ √â“ß ®“°°√¡∑√—æ¬“°√∏√≥’
‚¥¬∑—Ë«‰ª°“√º≈‘μÀ‘π„À≠à¡’√Ÿª·∫∫°“√º≈‘μ À√◊Õ·ºπº—ß
°“√∑”‡À¡◊Õß 4 «‘∏’ §◊Õ

1.1. °“√º≈‘μ¢â“ß‡¢“ (Side Hill Quarry)(Side Hill Quarry)(Side Hill Quarry)(Side Hill Quarry)(Side Hill Quarry)
‡ªìπ√Ÿª·∫∫°“√º≈‘μ∑’Ëæ∫‡ÀÁπ‰¥â∑—Ë«‰ª π‘¬¡„™â„π ¡—¬
°àÕπ ‚¥¬‡√‘Ë¡®“°°“√√–‡∫‘¥À‘π∑’Ë∫√‘‡«≥‡™‘ß‡¢“‰≈à¢÷Èπ
‰ª®π‡ªìπÀπâ“º“ Ÿß ®“°π—ÈπμâÕß„™â·√ßß“π§πªïπªÉ“¬¢÷Èπ
‰ª√–‡∫‘¥À‘π∫πÀπâ“º“„Àâ∑–≈“¬≈ß¡“ √Ÿª·∫∫π’È„π
ªí®®ÿ∫—π‰¡à‡ªìπ∑’Ëπ‘¬¡ ‡π◊ËÕß®“°μâÕß‡ ’Ë¬ßÕ—πμ√“¬¡“°
‰¡à “¡“√∂§«∫§ÿ¡§ÿ≥¿“æ¢ÕßÀ‘π‰¥âμ“¡μâÕß°“√·≈–
‰¡à “¡“√∂º≈‘μÀ‘π‰¥â„πª√‘¡“≥¡“° πÕ°®“°π’È¬—ß‡ªìπ
°“√∑”≈“¬∑—»π’¬¿“æ·«¥≈âÕ¡Õ’°¥â«¬

√Ÿª∑’Ë 4 °“√º≈‘μ®“°¢â“ß‡¢“ (Side Hill Quarry)

1.2. °“√º≈‘μ®“°¬Õ¥‡¢“ (Top Down Quarry)(Top Down Quarry)(Top Down Quarry)(Top Down Quarry)(Top Down Quarry)
‡√‘Ë¡®“°°“√μ—¥∂ππ‡æ◊ËÕ≈”‡≈’¬ß‡§√◊ËÕß®—°√°≈Àπ—°¢÷Èπ Ÿà
¬Õ¥‡¢“ ·≈â«√–‡∫‘¥À‘π®“°¬Õ¥‡¢“≈ß¡“‡ªìπ¢—Èπ∫—π‰¥
(Bench) «‘∏’°“√º≈‘μ√Ÿª·∫∫π’È “¡“√∂¢¬“¬°”≈—ßº≈‘μ
„πª√‘¡“≥¡“° ·≈–§—¥‡≈◊Õ°§ÿ≥¿“æÀ‘π‰¥âμ“¡μâÕß°“√
¢÷ÈπÕ¬Ÿà°—∫§«“¡°«â“ß·≈–§«“¡¬“«¢Õß¢—Èπ∫—π‰¥

√Ÿª∑’Ë 5 °“√º≈‘μ®“°¬Õ¥‡¢“ (Top Down Quarry)

1.3. °“√º≈‘μ®“°∫àÕ (Open Pit Quarry)(Open Pit Quarry)(Open Pit Quarry)(Open Pit Quarry)(Open Pit Quarry)
‡ªìπ√Ÿª·∫∫∫àÕ  ”À√—∫º≈‘μÀ‘π∑’ËÕ¬Ÿà≈÷°®“°æ◊Èπ¥‘π≈ß‰ª
‡√‘Ë¡®“°°“√‡ªî¥Àπâ“¥‘π·≈â«√–‡∫‘¥À‘π≈÷°≈ß‰ª„μâ¥‘π
‡ªìπ™—ÈπÊ ·∫∫¢—Èπ∫—π‰¥ ‡æ◊ËÕ§«“¡ –¥«°„π°“√≈”‡≈’¬ß
À‘π ·≈–ªÑÕß°—π°“√æ—ß∑–≈“¬¢Õßºπ—ß∫àÕ

√Ÿª∑’Ë 6 °“√º≈‘μ®“°∫àÕ (Open Pit Quarry)

1.4. °“√º≈‘μ®“°∫àÕ∫π¬Õ¥‡¢“ (Semi Open(Semi Open(Semi Open(Semi Open(Semi Open
Pit Quarry)Pit Quarry)Pit Quarry)Pit Quarry)Pit Quarry) ‡ªìπ°“√º≈‘μ®“°¬Õ¥‡¢“‡À¡◊Õπ√Ÿª·∫∫
∑’Ë Õß ·μà®–√–‡∫‘¥À‘πμ√ß°≈“ß‡¢“‡ªìπ√Ÿª∫àÕ≈ß‰ª ‚¥¬‰¡à
¡’°“√∑”≈“¬∫√‘‡«≥¢â“ß‡¢“ ‡æ◊ËÕ™à«¬Õπÿ√—°…å∑—»π’¬¿“æ
·«¥≈âÕ¡·≈–ªÑÕß°—π¡≈¿“«– √Ÿª·∫∫π’È∫√‘…—∑ ªŸπ´‘‡¡πμå
‰∑¬ ‡ªìπºŸâ√‘‡√‘Ë¡π”¡“„™â„πª√–‡∑»‰∑¬ ºŸâº≈‘μÀ‘π√“¬¬àÕ¬
‰¡à “¡“√∂π”¡“„™â‰¥â‡π◊ËÕß®“°¡’μâπ∑ÿπ Ÿß ·≈–μâÕß¡’æ◊Èπ∑’Ë
ª√–∑“π∫—μ√¡“°æÕ
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√Ÿª∑’Ë 7 °“√º≈‘μ®“°∫àÕ∫π¬Õ¥‡¢“ (Semi Open Pit Quarry)

°“√√–‡∫‘¥À‘π  ‡ªìπ¢—ÈπμÕπ∑’Ë ”§—≠¢Õß°“√º≈‘μ
À‘π„À≠à∑’Ë∑”‚¥¬„™â‡§√◊ËÕß‡®“– ‡®“–√Ÿ‡¢â“‰ª„π‡π◊ÈÕÀ‘π
‚¥¬¡’¢π“¥√Ÿμ—Èß·μà 1 1/2" - 12" ·≈â«·μà¢π“¥‡§√◊ËÕß‡®“–
®“°π—Èπ°Á®–∫√√®ÿ«—μ∂ÿ√–‡∫‘¥‰¥â·°à ‡™◊ÈÕª–∑ÿ ¥‘π√–‡∫‘¥
·√ß Ÿß ·≈–ªÿÜ¬·Õ¡‚¡‡π’¬¡‰π‡μ√∑ ´÷Ëß‡ªìπ “√™à«¬
¢¬“¬°”≈—ß√–‡∫‘¥≈ß‰ª‡æ◊ËÕ√–‡∫‘¥À‘πÕÕ°¡“ °“√‡≈◊Õ°
¢π“¥ ®”π«π ·≈–√–¬–Àà“ß¢Õß√Ÿ‡®“– ¡’§«“¡ —¡æ—π∏å
°—π°—∫ª√‘¡“≥À‘π∑’ËμâÕß°“√√–‡∫‘¥ ·≈–¢π“¥¢Õß°âÕπÀ‘π
„À≠à∑’ËμâÕß°“√ ·≈–®–μâÕß‡ªìπ —¥ à«π°—∫πÈ”Àπ—°¢Õß
«—μ∂ÿ√–‡∫‘¥∑’Ë„™â·μà≈–§√—Èß

2. °“√¬àÕ¬À‘π
°“√¬àÕ¬À‘π À√◊Õ °“√‚¡àÀ‘π ¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ¬àÕ¬

·≈–§—¥¢π“¥„Àâ¡’¢π“¥·≈– à«π§≈–μ“¡¡“μ√∞“π
∑’Ë°”Àπ¥ ª√–°Õ∫¥â«¬¢—ÈπμÕπμà“ßÊ ¥—ßπ’È

2.1. °“√§—¥¥‘π  À‘π„À≠à∑’Ë≈”‡≈’¬ß¡“®“°
‡À¡◊ÕßÀ‘π ª°μ‘®–¡’‡»…¥‘πª–ªπ¡“§àÕπ¢â“ß¡“° ®–
μâÕßπ”√àÕπºà“πμ–·°√ß§—¥¥‘π (Grizzly Bar) ‡æ◊ËÕ
°”®—¥ ‘Ëß °ª√°ÕÕ° °àÕπ∑’Ë®–π”‡¢â“‡§√◊ËÕß¬àÕ¬μ–·°√ß
§—¥¥‘ππ’È®–¡’™àÕß‡ªî¥°«â“ßª√–¡“≥ 4"-6" ‡æ◊ËÕ„Àâ‡»…¥‘π
À≈ÿ¥≈Õ¥ÕÕ°‰ª

√Ÿª∑’Ë 8 μ–·°√ß§—¥¥‘π (Grizzly Bar)

2.2. °“√¬àÕ¬À‘π¢—Èπ∑’Ë 1 (Primary Stage)(Primary Stage)(Primary Stage)(Primary Stage)(Primary Stage)
‡ªìπ°“√¬àÕ¬À‘π°âÕπ„À≠à „Àâ‡À≈◊Õ¢π“¥ª√–¡“≥
600-900 ¡¡. ‡æ◊ËÕ§«“¡ –¥«°„π°“√¬àÕ¬¢—ÈπμàÕ‰ª
‡§√◊ËÕß¬àÕ¬À‘π¢—Èπ∑’Ë 1 (Primary Crusher) ‚¥¬∑—Ë«
‰ª®–„™â‡§√◊ËÕß·∫∫ Jaw Crusher À√◊Õ Impact Crusher
·μà Impact Crusher ‰¡à‡ªìπ∑’Ëπ‘¬¡„™â°—π ‡π◊ËÕß®“°
∑”„Àâ‡°‘¥ΩÿÉπ®“°°“√¬àÕ¬À‘π§àÕπ¢â“ß¡“°

√Ÿª∑’Ë 9 Jaw Crusher
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√Ÿª∑’Ë 10 ¿“æμ—¥¿“¬„π Jaw Crusher

√Ÿª∑’Ë 11 Impact Crusher

√Ÿª∑’Ë 12 ¿“æμ—¥¿“¬„π Impact Crusher

2.3. °“√¬àÕ¬À‘π¢—Èπ∑’Ë 2 (Secondary Stage)(Secondary Stage)(Secondary Stage)(Secondary Stage)(Secondary Stage)
‡ªìπ°“√¬àÕ¬À‘π„π≈”¥—∫∂—¥‰ª ‚¥¬¬àÕ¬À‘π®“°°“√‚¡à
¢—Èπ∑’Ë 1 „Àâ¡’¢π“¥‡≈Á°≈ß ‚¥¬„Àâ¡’¢π“¥„À≠à‰¥â‰¡à‡°‘π
¢π“¥„À≠à ÿ¥∑’ËμâÕß°“√ ‚¥¬ª°μ‘À‘π∑’Ë‰¥â®“°°“√‚¡à¢—Èπ
π’È ®–¡’¢π“¥≈¥À≈—Ëπ‰ª ®“° 50 ¡¡. ®π∂÷ß À‘πΩÿÉπ
‡§√◊ËÕß¬àÕ¬À‘π¢—Èπ∑’Ë 2 (Secondary  Crusher) ¡’„™â°—π
Õ¬ŸàÀ≈“¬·∫∫ ‡™àπ Jaw Crusher, Impact Crusher À√◊Õ
Cone Crusher ‚¥¬∑’Ë Cone Crusher ®–‡ªìπ·∫∫
∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬ ‡π◊ËÕß®“°¡’ª√– ‘∑∏‘¿“æ„π
°“√º≈‘μ¥’°«à“·∫∫Õ◊Ëπ

√Ÿª∑’Ë 13 Cone Crusher

√Ÿª∑’Ë 14 ¿“æμ—¥¿“¬„π Cone Crusher

2.4. °“√¬àÕ¬À‘π¢—Èπ∑’Ë 3 (Tertiary Stage)(Tertiary Stage)(Tertiary Stage)(Tertiary Stage)(Tertiary Stage)
‚¥¬ª°μ‘°“√¬àÕ¬À‘π„π¢—Èπ∑’Ë 2 ®– “¡“√∂≈¥¢π“¥À‘π
≈ß‰¥âμ“¡§«“¡μâÕß°“√ ·μà ”À√—∫‚√ß‚¡à∑’ËμâÕß°“√°”≈—ß
º≈‘μ¡“°®”‡ªìπμâÕß¡’°“√¬àÕ¬„π¢—Èπ∑’Ë 3 Õ’° à«πÀπ÷Ëß
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‡π◊ËÕß®“°°“√¬àÕ¬„π¢—Èπ∑’Ë 2 ®–¡’À‘π∑’Ë¡’¢π“¥„À≠à
‡°‘π§«“¡μâÕß°“√ Õ¬Ÿàª√–¡“≥ 20%-30% À“°‰¡à¡’
°“√¬àÕ¬„π¢—Èπ∑’Ë 3 ®–μâÕßπ”À‘π à«π∑’Ë‡°‘π°≈—∫‡¢â“
‡§√◊ËÕß¬àÕ¬¢—Èπ∑’Ë 2 ´È”Õ’°§√—Èß ÷́Ëß®–∑”„Àâ°”≈—ßº≈‘μ≈¥≈ß
‡§√◊ËÕß¬àÕ¬À‘π¢—Èπ∑’Ë 3 (Tertiary Crusher) ¡’·∫∫∑’Ë„™â°—π
Õ¬Ÿà‡À¡◊Õπ°—∫¢—Èπ∑’Ë 2 ·μà¡’¢π“¥‡≈Á°°«à“  ”À√—∫¢—ÈπμÕπ
π’ÈÀ“°„™â Impact Crusher ®–‰¥âÀ‘π√Ÿª√à“ß‡À≈’Ë¬¡°≈¡
°«à“‡§√◊ËÕß¬àÕ¬™π‘¥Õ◊Ëπ

2.5. °“√§—¥·¬°À‘π (ScreeningScreeningScreeningScreeningScreening) ‡ªìπÀ—«„®
¢Õß°“√¬àÕ¬À‘π ‡π◊ËÕß®“°À‘π®“°‡§√◊ËÕß¬àÕ¬®–¡’¢π“¥
°âÕπμà“ßÊ ª–ªπ°—πÕ¬Ÿà μâÕß∑”°“√§—¥·¬°ÕÕ°®“°°—π
¥â«¬μ–·°√ß√àÕπÀ‘π (Vibrating Screen) ´÷Ëß®–
‡ªìπ™ÿ¥μ–·°√ß«“ß‡√’¬ß ấÕπ°—πÕ¬Ÿà 3-4 ™—Èπ ‚¥¬∑—Ë«‰ª
®–«“ßμ–·°√ß∑’Ë¡’¢π“¥™àÕß‡ªî¥ 1" 3/4" 1/2" 3/8" ·≈–
3/16" ‡√’¬ß°—πμ“¡≈”¥—∫®“°∫π¡“≈à“ß

2.6. °“√º ¡À‘π (BlendingBlendingBlendingBlendingBlending) ‚√ß‚¡à à«π„À≠à
‡¡◊ËÕ§—¥·¬°À‘πÕÕ°®“°μ–·°√ß ®–„™â “¬æ“π≈”‡≈’¬ß
À‘πÕÕ°¡“°Õß·¬°‡ªìπ°ÕßÊ μ“¡¢π“¥μ–·°√ß™—Èπμà“ßÊ
·≈â«¢“¬≈Ÿ°§â“‡ªìπÀ‘π ∑’Ë‡√’¬°«à“ Single Size ‡π◊ËÕß®“°
À‘π·μà≈–°Õß®–¡’¢π“¥μ“¬μ—«‰¡à¡’¢π“¥Õ◊Ëπªπ „π°“√π”
À‘π¡“º ¡§Õπ°√’μ®”‡ªìπμâÕßπ”À‘π¢π“¥μà“ßÊ ‡À≈à“π’È
¡“º ¡°—π „Àâ‰¥â à«π§≈–μ“¡¡“μ√∞“π ASTM C 33
¥â«¬«‘∏’°“√μà“ßÊ °—π ‰¥â·°à

ë „™â√∂μ—°º ¡ ‚¥¬º ¡μ“¡ —¥ à«π∑’Ë§”π«≥‰«â
«‘∏’π’ÈÀ‘π∑’Ëº ¡‰¥â®–¡’ à«π§≈–‰¡à§àÕ¬ ¡Ë”‡ ¡Õ

ë º ¡∑’Ë√“ß™Ÿâμ (ChuteChuteChuteChuteChute) ‚¥¬°“√ª√—∫ª√ÿß
∫√‘‡«≥™ŸâμÀ‘π∑’ËÕÕ°¡“®“°μ–·°√ß√àÕπ  „ÀâÀ‘π¢π“¥
μà“ßÊ ¡“√«¡μ—«°—π°àÕπ¢÷Èπ “¬æ“π≈”‡≈’¬ß‰ª≈ß°Õß
«‘∏’π’È®–º ¡À‘π‰¥â ¡Ë”‡ ¡Õ°«à“«‘∏’·√° ·μà‰¡à “¡“√∂
ª√—∫ à«π§≈–‰¥â‡∑’Ë¬ßμ√ß‡∑à“∑’Ë§«√

ë „™âÕÿ‚¡ß§åº ¡À‘π ‡ªìπ«‘∏’º ¡À‘π∑’Ë¥’∑’Ë ÿ¥
‚¥¬°“√π”À‘π∑’Ë‰¥â®“°μ–·°√ß√àÕπ ¡“°Õß·¬°·∫∫
Single Size ∫πÕÿ‚¡ß§å∑’Ë¡’ “¬æ“π≈”‡≈’¬ßÕ¬Ÿà¢â“ß„μâ
·≈â«„™â§Õ¡æ‘«‡μÕ√å§”π«≥°“√‡ªî¥ª√–μŸ√–∫“¬À‘π„μâ
°Õß·μà≈–°Õß≈ß Ÿà “¬æ“π¥â“π≈à“ß μ“¡ —¥ à«π∑’Ë
‡À¡“– ¡·≈â«≈”‡≈’¬ß‰ª‚√¬º ¡°—π„π¬ÿâß‡°Á∫À‘π
°àÕπ®”Àπà“¬

2.7. °“√§«∫§ÿ¡§ÿ≥¿“æ ‚√ß‚¡àÀ‘π à«π¡“°
®–‰¡à¡’√–∫∫§«∫§ÿ¡§ÿ≥¿“æπÕ°®“°®–·°â‰¢ªí≠À“
∑’Ë‡°‘¥¢÷Èπ«—πμàÕ«—π ‚¥¬∑—Ë«‰ª°“√§«∫§ÿ¡§«“¡ °ª√°
¢ÕßÀ‘π∑”‰¥â‚¥¬°“√§—¥‡≈◊Õ°À‘π„À≠à„Àâ –Õ“¥¡’¥‘π
ªππâÕ¬∑’Ë ÿ¥ ·≈–‡ªî¥μ–·°√ß§—¥¥‘π„Àâ‡À¡“– ¡
°“√§«∫§ÿ¡ª√‘¡“≥ΩÿÉπÀ‘π∑”‰¥â‚¥¬ª√—∫‡ª≈’Ë¬π¢π“¥
¢Õßμ–·°√ß§—¥ΩÿÉπ„Àâ‡À¡“– ¡°—∫ƒ¥Ÿ°“≈ °“√§«∫§ÿ¡
 à«π§≈–∑”‰¥â‚¥¬À¡—Ëπμ√«® Õ∫§«“¡ ÷°À√Õ¢Õß
μ–·°√ß ·≈–øíπ‚¡à (Liner) √«¡∂÷ß°“√ª√—∫√–¬–
Àà“ß¢Õßª“°‚¡à„Àâ‡À¡“– ¡Õ¬à“ß ¡Ë”‡ ¡Õ °“√§«∫§ÿ¡
√Ÿª√à“ß¢Õß°âÕπÀ‘π§àÕπ¢â“ß∑”‰¥â¬“° À“°·À≈àßÀ‘π
·≈–‡§√◊ËÕß®—°√‰¡à‡À¡“– ¡ ·μàÕ“®∑”‰¥â‚¥¬‡≈◊Õ°
∫√‘‡«≥∑’Ë®–º≈‘μÀ‘π„À≠à∑’Ë¡’≈—°…≥–‡ªìπ‡π◊ÈÕ‡¥’¬«
(Homogeneous) ‰¡à«“ß‡√’¬ß°—π‡ªìπ™—Èπ (Laminated)
®π‡ÀÁπ‰¥â™—¥ πÕ°®“°π’È¬—ßμâÕß§«∫§ÿ¡°“√ªÑÕπÀ‘π‡¢â“
„Àâ‡μÁ¡‚¡àÕ¬Ÿàμ≈Õ¥‡«≈“
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HOPPER

GRIZZLY BAR

¥‘π(WASTE)

À‘π§≈ÿ°
(CRUSH ROCK)

JAW CRUSHER

SCREEN 1

SCREEN 2
CONE
CRUSHER   

FEED BIN

À‘πΩÿËπ ¢π“¥‡≈Á°°«à“
4.75 ¡¡.

SCREEN 3   

MIX PRODUCT

Õÿ‚¡ß§åº ¡À‘π

√Ÿª∑’Ë 15 °√–∫«π°“√¬àÕ¬ ·≈–°“√º ¡À‘π
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°“√º≈‘μ∑√“¬  ”À√—∫º ¡§Õπ°√’μ
(Fine Aggregate Production)

2. ∑√“¬∫°
∑√“¬∫°‡ªìπ∑√“¬∑’Ë‡°‘¥®“°°“√μ°μ–°Õπ∑’Ë

∑—∫∂¡°—π ¢Õß≈”πÈ”‡°à“∑’Ë·ª√ ¿“æ‡ªìπæ◊Èπ¥‘π‚¥¬
¡’´“°æ◊™ ´“° —μ«å∑—∫∂¡°—π∫√‘‡«≥º‘«Àπâ“ ÷́Ëß‡√“
‡√’¬°°—π«à“Àπâ“¥‘π ¡’§«“¡Àπ“ª√–¡“≥ 2-10 ¡.

∫∑∑’Ë 2

∑√“¬∑’Ë„™â„π°“√º≈‘μ§Õπ°√’μ “¡“√∂·∫àßμ“¡·À≈àß
∑’Ë¡“‰¥â 2 ™π‘¥ §◊Õ

1. ∑√“¬·¡àπÈ”
‡ªìπ∑√“¬∑’Ë‡°‘¥®“°°“√°—¥‡´“–¢Õß°√–· πÈ”

·≈â«§àÕ¬Ê μ°μ–°Õπ – ¡°≈“¬‡ªìπ·À≈àß∑√“¬Õ¬Ÿà„μâ
∑âÕßπÈ”  ‚¥¬∑√“¬≈–‡Õ’¬¥π—Èπ®–∂Ÿ°°√–· πÈ”æ—¥æ“¡“
√«¡°—π∫√‘‡«≥∑â“¬πÈ”

Õπ÷Ëß À“°®–π”∑√“¬·¡àπÈ”¢÷Èπ¡“„™â ®–μâÕß‰¥â
√—∫Õπÿ≠“μ®“°°√¡∑’Ë¥‘π°àÕπ

°“√π”∑√“¬¢÷Èπ®“°∑âÕßπÈ”®–„™â‡√◊Õ¥Ÿ¥ ¥Ÿ¥∑√“¬
¢÷Èπ¡“μ“¡∑àÕ·≈â«∑‘Èß∑√“¬≈ß∫πμ–·°√ß¢Õß‡√◊ÕÕ’°≈”
μ–·°√ß®–∑”Àπâ“∑’Ë√àÕπ·¬°°√«¥∑’Ë¡’¢π“¥„À≠àÕÕ°
°àÕπ∑’Ë®–¥Ÿ¥∑√“¬¢÷Èπ∫π‡√◊ÕÕ’°≈”

‡¡◊ËÕ∑√“¬‡μÁ¡‡√◊Õ °Á®–„™â‡√◊ÕÕ’°≈”≈“°‡√◊Õ∫√√∑ÿ°
∑√“¬‰ª¬—ß∑à“∑√“¬ ∑√“¬∑’Ë‰¥â®–¬—ß‰¡à –Õ“¥π—° ‡π◊ËÕß
®“°¡’ “√Õ‘π∑√’¬å  ‡»…μ–°Õπ¢Õß¥‘π‚§≈πª–ªπÕ¬Ÿà
‚¥¬∑—Ë«‰ª®–μâÕß¡’°“√≈â“ß∑√“¬Õ’°§√—Èß  §◊Õ‡¡◊ËÕ‡√◊Õ
∫√√∑ÿ°∑√“¬¡“∂÷ß∑à“∑√“¬®–∂Ÿ°∑‘Èß≈ßπÈ”∫√‘‡«≥„°≈â∑à“
‚¥¬°“√‡ªî¥∑âÕß‡√◊Õ„Àâ∑√“¬‰À≈≈ß·¡àπÈ”  ·μà∂â“‡√◊Õ∑’Ë
≈”‡≈’¬ß∑√“¬‡ªî¥∑âÕß‡√◊Õ‰¡à‰¥â °Á®–„™â “¬æ“π≈”‡≈’¬ß
∑√“¬∑‘Èß≈ß„π·¡àπÈ” ®“°π—Èπ®–„™â‡√◊Õ¥Ÿ¥ ¥Ÿ¥∑√“¬¢÷Èπ
¡“∑”«‘∏’°“√‡¥’¬«°—π°—∫°“√¥Ÿ¥∑√“¬¢÷Èπ®“°∑âÕßπÈ”
§√—Èß·√° ·μ°μà“ß°—π∑’Ëμ–·°√ß∑’Ë„™â®– “¡“√∂·¬°‰¥â∑—Èß
∑√“¬À¬“∫·≈–∑√“¬≈–‡Õ’¬¥ ∑√“¬∑’Ë‰¥â®—¥‡ªìπ∑√“¬∑’Ë
 –Õ“¥ ‡æ√“–ºà“π°“√™–≈â“ß∂÷ß 2 §√—Èß

¢—ÈπμàÕ‰ª §◊Õ°“√≈”‡≈’¬ß∑√“¬‰ª‡°Á∫¬—ß Stock
‚¥¬„™â “¬æ“π≈”‡≈’¬ß®“°‡√◊Õ‰ª‡°Á∫‰«â„π¬ÿâß®π‡μÁ¡
‡¡◊ËÕ¬ÿâß‡μÁ¡°Á®–≈”‡≈’¬ß∑√“¬‰ª‡°Á∫¬—ß Stock μàÕ‰ª
∑√“¬∑’Ë‡°Á∫‰«â„π¬ÿâß  “¡“√∂≈”‡≈’¬ß≈ß√∂∫√√∑ÿ°‰¥â‚¥¬
 –¥«° ‡æ’¬ß‡ªî¥ª“°¬ÿâß„Àâ∑√“¬‰À≈≈ß„π√∂∫√√∑ÿ°‡Õß
 à«π∑√“¬∑’Ë°Õß Stock Õ¬ŸàÀ“°®–π”‰ª„™â ®–„™â√∂μ—°
¢π∑√“¬„ à√∂∫√√∑ÿ°Õ’°§√—Èß

√Ÿª∑’Ë 1 ¿“æμ—¥™—Èπ¥‘π

2 - 10 ¡. ™—ÈπÀπÈ“¥‘π

∑√“¬∂¡∑’Ë

∑√“¬

°“√ ”√«®·À≈àß∑√“¬
°“√ ”√«®§âπÀ“·À≈àß∑√“¬‚¥¬∑—Ë«Ê ‰ªπ—ÈπÕ“®

®– √ÿª‰¥â‡ªìπ 3 «‘∏’¥—ßπ’È

1. «‘∏’°“√·∫∫¥—Èß‡¥‘¡ (Traditional Survey)(Traditional Survey)(Traditional Survey)(Traditional Survey)(Traditional Survey)
‡ªìπ«‘∏’°“√∑’Ë‰¡à‰¥â„™â§«“¡√Ÿâ∑“ß«‘™“°“√À√◊Õ

‡∑§‚π‚≈¬’‡¢â“¡“™à«¬„π°“√ ”√«® ·μà„™â°“√§“¥‡¥“
®“°·À≈àß∑’Ë¡“μà“ßÊ §◊Õ

ë æ◊Èπ∑’Ë„°≈â‡§’¬ß¡’≈—°…≥–‡ªìπ·À≈àß∑√“¬
ë °“√¢ÿ¥‡®“–∫àÕ∫“¥“≈¢Õß™“«∫â“π

«‘∏’°“√ ”√«®·∫∫π’È¡’§à“„™â®à“¬μË”¡“° ·μà·À≈àß∑√“¬∑’Ë
æ∫Õ“®®–¡’§ÿ≥¿“æμË” À√◊Õ¡’ª√‘¡“≥∑√“¬πâÕ¬

2. «‘∏’°“√∑“ß∏√≥’«‘∑¬“ (Geological
Survey)

‡ªìπ«‘∏’°“√∑’Ëπ”§«“¡√Ÿâ«‘™“°“√∑“ß¥â“π∏√≥’
«‘∑¬“„π à«π¢Õß°“√»÷°…“ ¿“æ¿Ÿ¡‘ª√–‡∑» ·≈–‚§√ß
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 √â“ß¢Õß‡ª≈◊Õ°‚≈°¡“æ‘®“√≥“∂÷ß ¿“ææ◊Èπ∑’Ë∫√‘‡«≥
μà“ßÊ ∑’Ë¡’§«“¡‡ªìπ‰ª‰¥â«à“®–¡’∑√“¬Õ¬Ÿà„μâæ◊Èπ¥‘π
∫√‘‡«≥π—Èπ ·≈–‡¡◊ËÕ·πà„®«à“¡’·À≈àß∑√“¬Õ¬Ÿà„μâæ◊Èπ¥‘π
∫√‘‡«≥¥—ß°≈à“«°Á®–∑”°“√‡®“– ”√«®™—Èπ∑√“¬‡æ◊ËÕμ√«®
 Õ∫ª√‘¡“≥ ·≈–§ÿ≥¿“æ¢Õß·À≈àß∑√“¬π—Èπ μàÕ‰ª
«‘∏’°“√ ”√«®·∫∫π’È¡’§à“„™â®à“¬ Ÿß°«à“«‘∏’·√°·μà‚Õ°“ 
∑’Ë®–§âπæ∫·À≈àß∑√“¬∑’Ë¡’ª√‘¡“≥·≈–§ÿ≥¿“æμ“¡∑’Ë
μâÕß°“√°Á¡’ Ÿß‡™àπ°—π

3. «‘∏’°“√®“°¥“«‡∑’¬¡ (Satellite survey)
‡ªìπ«‘∏’°“√ ¡—¬„À¡à∑’Ëπ”‡∑§‚π‚≈¬’√–¥—∫ Ÿß‡¢â“

¡“™à«¬„π°“√ ”√«® ‚¥¬¥“«‡∑’¬¡∑’Ë„™â ”√«®π—Èπ®–μâÕß
μ‘¥μ—ÈßÕÿª°√≥åæ‘‡»…∑’Ë¡’§«“¡ “¡“√∂„π°“√§âπÀ“·À≈àß
∑√“¬ √«¡∂÷ßª√‘¡“≥·≈–§ÿ≥¿“æ¢Õß·À≈àß∑√“¬π—Èπ
‰¥âÕ¬à“ß∂Ÿ°μâÕß·≈–·¡àπ¬” «‘∏’°“√ ”√«®·∫∫π’È®–
¡’§à“„™â®à“¬ Ÿß¡“° ºŸâ ”√«®®–μâÕß‡ª√’¬∫‡∑’¬∫μâπ∑ÿπ
§à“„™â®à“¬∑’Ë‡°‘¥¢÷Èπ°—∫ª√‘¡“≥·≈–§ÿ≥¿“æ∑√“¬∑’Ë®–
π”¡“„™âª√–‚¬™πå«à“®–§ÿâ¡§à“„π‡™‘ßæ“≥‘™¬åÀ√◊Õ‰¡à
Õ¬à“ß‰√°Áμ“¡„πÕπ“§μÕ—π„°≈âπ’È «‘∏’°“√ ”√«®¥—ß°≈à“«
®–‡ªìπ∑’Ë·æ√àÀ≈“¬¡“°¢÷Èπ ‡æ√“–‡∑§‚π‚≈¬’„À¡àÊ
°”≈—ß‡¢â“¡“¡’∫∑∫“∑μàÕ°“√¥”‡π‘π™’«‘μ„πªí®®ÿ∫—π

°√√¡«‘∏’°“√º≈‘μ
°√√¡«‘∏’°“√º≈‘μ∑√“¬®“°·À≈àß∑√“¬∫°

Õ“®·∫àßμ“¡°“√º≈‘μ‰¥â‡ªìπ 2  ≈—°…≥–¥—ßπ’È

1. °“√º≈‘μ∑√“¬μ“¡«‘∏’°“√¥—Èß‡¥‘¡
‡ªìπ°√√¡«‘∏’°“√º≈‘μ∑√“¬∑’Ë∑”°—π¡“π“π‡√’¬°

°—πÕ’°™◊ËÕÀπ÷Ëß«à“ ç∑√“¬™“«∫â“πé °“√≈ß∑ÿπ‰¡à Ÿß¡“°
·≈–∑√“¬∑’Ë‰¥â®–¡’§ÿ≥¿“æμË” °√–∫«π°“√º≈‘μ∑√“¬®–
‡√‘Ë¡®“°°“√‡ªî¥Àπâ“¥‘π°àÕπ¥â«¬√∂μ—°¥‘π ®“°π—Èπ®–
¢ÿ¥¥‘π≈ß‰ª®π∂÷ß√–¥—∫πÈ”„μâ¥‘π®π¡’ ¿“æ‡ªìπ·ÕàßπÈ”
¢π“¥„À≠à ·≈â«π”‡√◊Õ¡“¥Ÿ¥ À√◊Õ„™â√∂μ—°∑√“¬¢÷Èπ¡“
ºà“πμ–·°√ß‡æ◊ËÕ·¬°°√«¥ÕÕ° ·≈â«π”∑√“¬‰ª°Õß‰«â
‡æ◊ËÕπ”‰ª„™âμàÕ‰ª

À¡“¬‡Àμÿ  ”À√—∫ºŸâº≈‘μ∫“ß√“¬Õ“®®–„™âμ–·°√ß∑’Ë¡’ª√– ‘∑∏‘
¿“æ‡æ◊ËÕ„™â·¬°¢π“¥¢Õß∑√“¬ ‡ªìπ∑√“¬À¬“∫ ·≈–∑√“¬≈–‡Õ’¬¥
Õ¬à“ß‰√°Áμ“¡°“√º≈‘μ∑√“¬¥â«¬«‘∏’π’È°Á‰¡à “¡“√∂·¬°¢π“¥§≈–
¢Õß∑√“¬μ“¡∑’ËμâÕß°“√‰¥â ·≈–∑√“¬∑’Ëº≈‘μ‰¥â®–‰¡à –Õ“¥‡∑à“
∑’Ë§«√ ‡π◊ËÕß®“°¡’°“√‡®◊Õªπ¢Õß “√Õ‘π∑√’¬å∑’Ëμ‘¥¡“°—∫∑√“¬

√Ÿª∑’Ë 2  °“√º≈‘μ∑√“¬μ“¡«‘∏’°“√¥—Èß‡¥‘¡‚¥¬„™âμ–·°√ß
·¬°¢π“¥∑√“¬

2. °“√„™â‡§√◊ËÕß®—°√„π°“√º≈‘μ∑√“¬
‡ªìπ°√√¡«‘∏’°“√º≈‘μ∑√“¬∑’Ë∑—π ¡—¬ „™â‡§√◊ËÕß®—°√

„π°“√∑”§«“¡ –Õ“¥ ·≈–·¬°¢π“¥§≈–¢Õß∑√“¬„Àâ
μ√ßμ“¡§«“¡μâÕß°“√  ®÷ß‰¥â∑√“¬∑’Ë¡’§ÿ≥¿“æ Ÿß (§”«à“
§ÿ≥¿“æ¢Õß∑√“¬À¡“¬∂÷ß ¢π“¥§≈–¢Õß∑√“¬‰¥âμ√ß
μ“¡¢âÕ°”Àπ¥ ·≈–‰¡à¡’ “√‡®◊Õªπ‡™àπ¥‘π À√◊Õ “√
Õ‘π∑√’¬åÕ◊ËπÊ)  ”À√—∫°√–∫«π°“√º≈‘μ®–‡√‘Ë¡®“°°“√
‡ªî¥Àπâ“¥‘π°àÕπ¥â«¬√∂μ—°¥‘π ®“°π—Èπ®–¢ÿ¥≈÷°≈ß‰ª
®π∂÷ß√–¥—∫πÈ”„μâ¥‘π ®π¡’ ¿“æ‡ªìπ·ÕàßπÈ”¢π“¥„À≠à
·≈â«π”‡√◊Õ¡“¥Ÿ¥∑√“¬ºà“πμ“¡∑àÕ‡¢â“∑’Ë‡§√◊ËÕß®—°√‡æ◊ËÕ„Àâ
‡§√◊ËÕß®—°√∑”§«“¡ –Õ“¥ ·≈–§—¥·¬°∑√“¬μ“¡¢π“¥
§≈–μàÕ‰ª

‡§√◊ËÕß®—°√∑’Ë‰¥â„π°“√º≈‘μ∑√“¬Õ“® ·∫àßÕÕ°
‡ªìπ à«πÊ ‰¥â¥—ßπ’È ( —ß‡°μ¢—ÈπμÕπ°“√∑”ß“π®“°√Ÿª∑’Ë 14
Flow Diagram)
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2.3. μ–·°√ß√àÕπ (ScreenScreenScreenScreenScreen) ∑”Àπâ“∑’Ë§—¥
‡≈◊Õ°∑√“¬∑’Ë¡’¢π“¥„À≠à‡°‘π‰ª‡æ◊ËÕπ”‰ª∑‘Èß  à«π∑’Ëºà“π
μ–·°√ß®–∂Ÿ° àß‰ª¬—ß Classifying Tank μàÕ‰ª

√Ÿª∑’Ë 6 μ–·°√ß√àÕπ∑√“¬

2.4. Classifying TankClassifying TankClassifying TankClassifying TankClassifying Tank ®–√—∫∑√“¬®“°
μ–·°√ß‡æ◊ËÕ∑”Àπâ“∑’Ë

ë §—¥·¬°¢π“¥§≈–¢Õß∑√“¬ ‚¥¬Õ“»—¬À≈—°
°“√æ—¥æ“¢Õß∑√“¬∑’Ëªπ‰ª°—∫πÈ” ‚¥¬∑√“¬∑’Ë¡’¢π“¥
„À≠à®–μ°μ–°Õπ‡√Á«°«à“∑√“¬¢π“¥‡≈Á° ¥—ßπ—Èπ°“√
°√–®“¬μ—«¢Õß∑√“¬¿“¬„π Tank ®–‡ªìπ¥—ßπ’È§◊Õ
∑√“¬À¬“∫®–μ°Õ¬Ÿà∫√‘‡«≥μÕπμâπ¢Õß Tank  ”À√—∫
∑√“¬≈–‡Õ’¬¥®–Õ¬Ÿà∫√‘‡«≥ à«πª≈“¬¢Õß Tank ¿“¬„π
Classifying Tank ª√–°Õ∫¥â«¬ 11 Station ‡√’¬ß≈”¥—∫
®“° Station ∑’Ë 1 ÷́Ëß∑√“¬∑’Ëμ°μ–°Õππ——Èπ®–¡’¢π“¥
„À≠àÀ√◊ÕÀ¬“∫∑’Ë ÿ¥ ‰ª®π∂÷ß Station ∑’Ë 11 ´÷Ëß∑√“¬
∑’Ëμ°μ–°Õππ——Èπ®–¡’¢π“¥‡≈Á°À√◊Õ≈–‡Õ’¬¥∑’Ë ÿ¥·μà≈–
Station ®–¡’«“≈å« ‡ªî¥-ªî¥ ‡æ◊ËÕ∑”Àπâ“∑’Ëº ¡∑√“¬„π
·μà≈–¢π“¥„Àâ‰¥â¢π“¥§≈–μ“¡μâÕß°“√ ‚¥¬√–¬–‡«≈“
°“√‡ªî¥-ªî¥¢Õß·μà≈–«“≈å«®–√—∫§” —Ëß¡“®“°√–∫∫
§«∫§ÿ¡ PLC (Programmable Logic Control)

ë ∑”§«“¡ –Õ“¥∑√“¬ ‚¥¬°“√§—¥·¬°ΩÿÉπ À√◊Õ
∑√“¬∑’Ë≈–‡Õ’¬¥¡“°‡æ◊ËÕπ”‰ª∑‘Èß ‚¥¬„™âÀ≈—°°“√∑’Ë«à“
ΩÿÉπÀ√◊ÕÕπÿ¿“§¢π“¥‡≈Á°®–æ—¥æ“‰ªæ√âÕ¡°—∫πÈ”∑’Ë≈âπ
®“° Classifying Tank

2.1. ‡√◊Õ¥Ÿ¥∑√“¬ ∑”Àπâ“∑’Ë¥Ÿ¥∑√“¬®“°∫àÕ
∑√“¬‡æ◊ËÕ àß¡“‡¢â“ Feedbox

√Ÿª∑’Ë 3 ‡√◊Õ¥Ÿ¥∑√“¬∑’Ë¡’ Capacity „π°“√¥Ÿ¥∂÷ß 250 μ—π/™¡.

√Ÿª∑’Ë 4 ∑àÕ àß≈”‡≈’¬ß∑√“¬®“°‡√◊Õ‡¢â“ Ÿà Feedbox

2.2. FeedboxFeedboxFeedboxFeedboxFeedbox ‡ªìπ®ÿ¥·√°∑’Ë√—∫∑√“¬®“°∑àÕ
 àß≈”‡≈’¬ß∑√“¬ ∑”Àπâ“∑’Ë§—¥°âÕπÀ‘π·≈–√“°‰¡â∑’ËÕ“®
®–√∫°«π°“√∑”ß“π¢Õßμ–·°√ß ‚¥¬μ”·Àπàß¢Õß
Feedbox „π√ŸªÕ¬Ÿà®ÿ¥∫π ÿ¥¢Õß‡§√◊ËÕß®—°√

√Ÿª∑’Ë 5  Feedbox
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ë §”π«≥Õ—μ√“ à«πº ¡¢Õßª√‘¡“≥∑√“¬
„π·μà≈– Station ‡æ◊ËÕπ”¡“º ¡°—π„Àâ‰¥â¢π“¥§≈–
μ“¡∑’ËμâÕß°“√

ë §«∫§ÿ¡°“√‡ªî¥-ªî¥ ¢Õß«“≈å«„π Classify-
ing Tank  ‚¥¬°“√π”Õ—μ√“ à«π∑’Ë§”π«≥‰¥â ¡“·ª≈ß
‡ªìπ‡«≈“∑’Ë„™â„π°“√‡ªî¥«“≈å«„π·μà≈– Station

√Ÿª∑’Ë 10 ÀâÕß§«∫§ÿ¡§ÿ≥¿“æ°“√º≈‘μ·≈–√–∫∫§«∫§ÿ¡ PLC

2.6. Screw WasherScrew WasherScrew WasherScrew WasherScrew Washer ∑”Àπâ“∑’Ë√—∫∑√“¬®“°
Classifying Tank ‡æ◊ËÕ∑”§«“¡ –Õ“¥∑√“¬Õ’°§√—ÈßÀπ÷Ëß
·≈–¥÷ßπÈ”ÕÕ°®“°∑√“¬ (Dewatering) ÷́Ëß “¡“√∂≈¥
§«“¡™◊Èπ¢Õß∑√“¬„ÀâμË”°«à“ 20% ‰¥â

√Ÿª∑’Ë 11 Screw Washer

√Ÿª∑’Ë 7 Classifying Tank

√Ÿª∑’Ë 8 ¿“¬„π Classifying Tank

√Ÿª∑’Ë 9 «“≈å«‡ªî¥-ªî¥„π·μà≈– Station

2.5. √–∫∫§«∫§ÿ¡ PLCPLCPLCPLCPLC (Programmable
Logic Control) ∑”Àπâ“∑’Ë

ë ‡ªìπμ—«√—∫¢âÕ¡Ÿ≈¢π“¥§≈–¢Õß∑√“¬μ“¡∑’Ë
ºŸâº≈‘μμâÕß°“√
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√Ÿª∑’Ë 14  Flow Diagram ¢Õß ‚√ßß“πº≈‘μ∑√“¬

Screen

‡√◊Õ¥Ÿ¥∑√“¬

Pond

Classifying  Tank

Screw Washer2
Screw

Washer1
Stacker1 Stacker 2

Waste

√Ÿª∑’Ë 12 Õ’°¡ÿ¡Àπ÷Ëß¢Õß Screw Washer

2.7.  “¬æ“π≈”‡≈’¬ß∑√“¬ (Belt Stacker)
∑”Àπâ“∑’Ë√—∫∑√“¬®“° Screw Washer ‡æ◊ËÕπ”‰ª°Õß‰«â
„Àâ·Àâß·≈–‡æ◊ËÕμ—°‰ª„™âß“πμàÕ‰ª

√Ÿª∑’Ë 13  Belt Stacker
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√Ÿª∑’Ë 15 ‚√ßß“πº≈‘μ∑√“¬

À¡“¬‡Àμÿ  ”À√—∫‚√ßß“π∑’Ë¡’°”≈—ß°“√º≈‘μ Ÿß®–„™â Belt
Conveyor  Õ’°™ÿ¥Àπ÷Ëß ‡æ◊ËÕ≈”‡≈’¬ß∑√“¬®“°°Õß‰ª‰«â∑’Ë¬ÿâß∑√“¬
·≈â«π”√∂¢π àß∑√“¬¡“√Õß√—∫∑√“¬®“°¬ÿâß ¥—ß√Ÿª∑’Ë 16 ‡æ◊ËÕ≈¥
°√–∫«π°“√μ—°∑√“¬‚¥¬√∂μ—° ‡ªìπ°“√ª√–À¬—¥‡«≈“·≈–·√ßß“π
Õ’°∑—Èß¬—ß∑”„Àâ¡’æ◊Èπ∑’Ë‡æ◊ËÕ‡°Á∫ Stock ∑√“¬¡“°¢÷ÈπÕ’°¥â«¬

®–‡ÀÁπ‰¥â«à“ °√–∫«π°“√º≈‘μ∑√“¬∑—Èß Õß«‘∏’π—Èπ
μà“ß°Á¡’¢âÕ¥’·≈–¢âÕ‡ ’¬μà“ß°—π‰ª „π°“√º≈‘μ∑√“¬‚¥¬
«‘∏’¥—Èß‡¥‘¡π—Èπ¡’¢âÕ¥’§◊Õ°“√≈ß∑ÿπμË” °√–∫«π°“√‰¡à
—́∫ ấÕπ ´÷Ëß®– àßº≈„Àâμâπ∑ÿπ·≈–√“§“∑√“¬μË” ·μà‰¡à

 “¡“√∂§«∫§ÿ¡§ÿ≥¿“æ∑√“¬‰¥âμ“¡∑’ËμâÕß°“√ „π∑“ß
°≈—∫°—π°“√„™â‡§√◊ËÕß®—°√„π°“√º≈‘μ∑√“¬®–¡’°“√≈ß
∑ÿπ Ÿß °√–∫«π°“√´—∫´âÕπ®÷÷ß∑”„Àâμâπ∑ÿπ·≈–√“§“¢Õß
∑√“¬ Ÿß¢÷Èπ ·μà°Á “¡“√∂§«∫§ÿ¡§ÿ≥¿“æ∑√“¬„Àâ‡ªìπ
‰ªμ“¡∑’ËμâÕß°“√‰¥â ¥—ßπ—Èπ‡§√◊ËÕß®—°√º≈‘μ∑√“¬π’È®÷ß‰¡à
‰¥âº≈‘μ‡æ’¬ß·μà∑√“¬∑’Ë„™âº ¡§Õπ°√’μ‡∑à“π—Èπ ·μà¬—ß
 “¡“√∂º≈‘μ∑√“¬™—Èπ§ÿ≥¿“æ„¥Ê °Á‰¥â μ“¡§«“¡μâÕß
°“√¢ÕßºŸâº≈‘μ‡™àπ ∑√“¬ ”À√—∫∑”°√–‡∫◊ÈÕß À√◊Õ∑√“¬
 ”À√—∫∑”°√–®° ‡ªìπμâπ ÷́Ëß«‘∏’°“√º≈‘μ∑√“¬·∫∫
¥—Èß‡¥‘¡‰¡à “¡“√∂∑”‰¥â

√Ÿª∑’Ë 16 ¬ÿâß∑√“¬
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°“√∑¥ Õ∫À“§à“§«“¡∂à«ß®”‡æ“– °“√¥Ÿ¥ ÷́¡πÈ”
·≈–§«“¡™◊Èπº‘«¢Õß¡«≈√«¡

(Specific Gravity, Absorption and Surface
Moisture of Aggregate)

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

®”‡æ“– (Specific Gravity) °“√¥Ÿ¥´÷¡πÈ” (Absorp-
tion) ·≈–§«“¡™◊Èπº‘« (Surface Moisture) ¢Õß¡«≈√«¡
§à“§«“¡∂à«ß®”‡æ“–¡’ª√–‚¬™πå„π°“√À“ª√‘¡“≥
 à«πº ¡¢ÕßÀ‘π∑√“¬„π§Õπ°√’μ  à«π§à“°“√¥Ÿ¥´÷¡πÈ”
·≈–§«“¡™◊Èπº‘«¢Õß¡«≈√«¡„™â ”À√—∫ª√—∫·°âª√‘¡“≥
¢ÕßÀ‘π∑√“¬·≈–πÈ”‡¡◊ËÕ§«“¡™◊Èπ¢ÕßÀ‘π∑√“¬‡ª≈’Ë¬π‰ª

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

1. §«“¡∂à«ß®”‡æ“– (Specific Gravity)
À¡“¬∂÷ßÕ—μ√“ à«π¢ÕßπÈ”Àπ—°¡«≈√«¡„πÕ“°“»

‡∑’¬∫°—∫πÈ”Àπ—°¢ÕßπÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—π∑’ËÕÿ≥À¿Ÿ¡‘
‡¥’¬«°—π

§à“§«“¡∂à«ß®”‡æ“–¢ÕßÀ‘π∑√“¬¢÷ÈπÕ¬Ÿà°—∫§à“
§«“¡∂à«ß®”‡æ“–¢Õß·√à∏“μÿ∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß
¡«≈√«¡·≈–ª√‘¡“≥™àÕß«à“ß¢Õß¡«≈√«¡ ‚¥¬∑—Ë«‰ª¡’
§à“Õ¬Ÿà„π™à«ß 2.4-3.0 §«“¡∂à«ß®”‡æ“–·∫àßÕÕ°‡ªìπ
À≈“¬ª√–‡¿∑ ¥—ßπ’È

1.1. §«“¡∂à«ß®”‡æ“– ¡∫Ÿ√≥å (Absolute(Absolute(Absolute(Absolute(Absolute
Specific Gravity)Specific Gravity)Specific Gravity)Specific Gravity)Specific Gravity) À¡“¬∂÷ß Õ—μ√“ à«π√–À«à“ßπÈ”Àπ—°
·Àâß∑’Ë™—Ëß„πÕ“°“»¢Õß¡«≈√«¡ ‡∑’¬∫°—∫πÈ”Àπ—°
¢ÕßπÈ”∑’Ë™—Ë ß„πÕ“°“»∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫¡«≈√«¡
‚¥¬‰¡à√«¡™àÕß«à“ß„π¡«≈√«¡ ∑—Èß∑’Ë‡ªìπ™àÕß«à“ß™π‘¥
∑’ËπÈ”´÷¡ºà“π‡¢â“‰ª‰¥â (Capillary pores) ·≈–™π‘¥∑’Ë
πÈ”´÷¡ºà“π‰¡à‰¥â (Impermeable pores) ≥ Õÿ≥À¿Ÿ¡‘
‡¥’¬«°—π ¥—ßπ—Èπ„π°“√À“§à“¥—ß°≈à“«®÷ßμâÕß∑”°“√∫¥
«— ¥ÿ„Àâ≈–‡Õ’¬¥°àÕπ ‡æ◊ËÕªÑÕß°—π°“√π”™àÕß«à“ß™π‘¥∑’Ë

πÈ”´÷¡ºà“π‰¡à‰¥â (Impermeable pores) ¡“§‘¥
·μà°“√À“‚¥¬«‘∏’¥—ß°≈à“« ¡’§«“¡≈–‡Õ’¬¥‡°‘π‰ª„πß“π
§Õπ°√’μ   ¥—ßπ—Èπ„πß“π§Õπ°√’μ∑—Ë«‰ª®–∂◊Õ«à“™àÕß«à“ß„π
¡«≈√«¡™π‘¥∑’ËπÈ” ÷́¡ºà“π‰¡à‰¥â (Impermeable pores)
π—Èπ∂◊Õ‡ªìπ à«πÀπ÷Ëß¢Õß¡«≈√«¡ ‚¥¬™àÕß«à“ß„π¡«≈√«¡
∑’Ë®–°≈à“«μàÕ‰ª ”À√—∫°“√∑¥ Õ∫π’È §◊Õ ™àÕß«à“ß™π‘¥
∑’ËπÈ” “¡“√∂ ÷́¡ºà“π‰¥â (Capillary pores)

√Ÿª∑’Ë 1 ¿“æμ—¥¿“¬„π¡«≈√«¡· ¥ß™àÕß«à“ß™π‘¥πÈ” ÷́¡ºà“π‰¥â
          ·≈–™π‘¥πÈ” ÷́¡ºà“π‰¡à‰¥â

∫∑∑’Ë 3

1.2. §«“¡∂à«ß®”‡æ“–·∑â®√‘ß (Apparent(Apparent(Apparent(Apparent(Apparent
Specific Gravity)Specific Gravity)Specific Gravity)Specific Gravity)Specific Gravity) À¡“¬∂÷ß Õ—μ√“ à«π√–À«à“ßπÈ”Àπ—°
¢Õß¡«≈√«¡Õ∫·Àâß∑’Ë™—Ëß„πÕ“°“» ‡∑’¬∫°—∫πÈ”Àπ—°
¢ÕßπÈ”∑’Ë™—Ëß„πÕ“°“»∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫¡«≈√«¡‚¥¬
‰¡à√«¡™àÕß«à“ß„π¡«≈√«¡∑’ËπÈ” “¡“√∂´÷¡ºà“π‰¥â
(Capillary pores) ≥ Õÿ≥À¿Ÿ¡‘‡¥’¬«°—π ‚¥¬ √ÿª¡’§à“
‡∑à“°—∫
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πÈ”Àπ—°¡«≈√«¡Õ∫·Àâß
πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫ ‡π◊ÈÕ¡«≈√«¡∑’Ë‰¡à√«¡
™àÕß«à“ß„π¡«≈√«¡

1.3. §«“¡∂à«ß®”‡æ“– ¿“æ·Àâß (Bulk(Bulk(Bulk(Bulk(Bulk
Specific Gravity-Oven Dry)Specific Gravity-Oven Dry)Specific Gravity-Oven Dry)Specific Gravity-Oven Dry)Specific Gravity-Oven Dry) À¡“¬∂÷ß Õ—μ√“ à«π
√–À«à“ßπÈ”Àπ—°¢Õß¡«≈√«¡Õ∫·Àâß∑’Ë™—Ëß„πÕ“°“»
‡∑’¬∫°—∫πÈ”Àπ—°¢ÕßπÈ”∑’Ë™—Ëß„πÕ“°“» ∑’Ë¡’ª√‘¡“μ√
‡∑à“°—∫¡«≈√«¡‚¥¬√«¡ à «π∑’Ë ‡ªìπ ‡π◊È Õ·¢Á ß·≈–
™àÕß«à“ß„π¡«≈√«¡∑’ËπÈ” “¡“√∂´÷¡ºà“π‰¥â (Capillary
pores) ≥ Õÿ≥À¿Ÿ¡‘‡¥’¬«°—π ‚¥¬ √ÿª¡’§à“‡∑à“°—∫

                 πÈ”Àπ—°¡«≈√«¡Õ∫·Àâß
πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫  ‡π◊ÈÕ¡«≈√«¡ + ™àÕß«à“ß
„π¡«≈√«¡

1.4. §«“¡∂à«ß®”‡æ“– ¿“æÕ‘Ë¡μ—«º‘«·Àâß
(Bulk Specific Gravity-Saturated Surface Dry)(Bulk Specific Gravity-Saturated Surface Dry)(Bulk Specific Gravity-Saturated Surface Dry)(Bulk Specific Gravity-Saturated Surface Dry)(Bulk Specific Gravity-Saturated Surface Dry)
À¡“¬∂÷ß Õ—μ√“ à«π√–À«à“ßπÈ”Àπ—°∑’Ë™—Ëß„πÕ“°“»
¢Õß¡«≈√«¡ °—∫πÈ”Àπ—°¢ÕßπÈ”¿“¬„π™àÕß«à“ß∑’ËπÈ”
 “¡“√∂´÷¡ºà“π‰¥â (Capillary pores) ‡∑’¬∫°—∫
πÈ”Àπ—°¢ÕßπÈ”∑’Ë™—Ëß„πÕ“°“»∑’Ë¡’ª√‘¡“μ√‡∑à“°—π ≥ Õÿ≥À¿Ÿ¡‘
‡¥’¬«°—π ‚¥¬ √ÿª¡’§à“‡∑à“°—∫

    πÈ”Àπ—°¡«≈√«¡Õ∫·Àâß + πÈ”Àπ—°πÈ”„π™àÕß«à“ß
πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫  ‡π◊ÈÕ¡«≈√«¡ + ™àÕß«à“ß
„π¡«≈√«¡

°“√§”π«≥§à“μà“ßÊ „πß“π§Õπ°√’μ‚¥¬ª°μ‘π—Èπ
∂◊Õ«à“¡«≈√«¡π—ÈπÕ¬Ÿà„π ¿“æÕ‘Ë¡μ—«º‘«·Àâß (Saturated
Surface Dry) ‡π◊ËÕß®“°πÈ”∑’Ë∂Ÿ°°—°Õ¬Ÿà„π™àÕß«à“ß„π
¡«≈√«¡π—Èπ‰¡à‰¥â¡’ à«π„π°“√∑”ªØ‘°‘√‘¬“°—∫ªŸπ´’‡¡πμå
‡À¡◊ÕππÈ”∑’ËÕ¬Ÿà∑’Ëº‘« (Free Water) ¥—ßπ—Èπ®÷ß∂◊Õ«à“πÈ”
¥—ß°≈à“«π—Èπ‡ªìπ à«πÀπ÷Ëß¢Õß¡«≈√«¡

μ—«Õ¬à“ß∑’Ë1  °“√„™â§à“§«“¡∂à«ß®”‡æ“–„π°“√
ÕÕ°·∫∫ à«πº ¡§Õπ°√’μ

°”≈—ßÕ—¥∑√ß≈Ÿ°∫“»°å∑’ËμâÕß°“√  240  ksc.
°”≈—ßÕ—¥∑√ß≈Ÿ°∫“»°å∑’ËÕÕ°·∫∫

240+60 = 300  ksc. ( à«π‡º◊ËÕ 60 ksc.)
§à“¬ÿ∫μ—« 7.5 ± 2.5 ´¡.
¢π“¥À‘π 3/4" - #4
„™âπÈ”¬“≈¥πÈ”·≈–¬◊¥‡«≈“°“√°àÕμ—«

300 cc./100 °°.´’‡¡πμå
‚¥¬§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡ §◊Õ
§à“§«“¡∂à«ß®”‡æ“–¢Õß ’́‡¡πμå = 3.15
§à“§«“¡∂à«ß®”‡æ“–¢ÕßÀ‘π = 2.70
§à“§«“¡∂à«ß®”‡æ“–¢Õß∑√“¬ = 2.65

√Ÿª∑’Ë 2 Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμå·≈–§à“°”≈—ßÕ—¥§Õπ°√’μ

®“°√Ÿª∑’Ë 2  °”≈—ßÕ—¥ 300 ksc. ®–‰¥âÕ—μ√“ à«ππÈ”μàÕ
´’‡¡πμå (W/C)  =  0.61
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®“°μ“√“ß∑’Ë 1 ª√‘¡“≥πÌÈ“∑’Ë„™âº ¡§Õπ°√’μ 1 ≈∫.¡. ‡æ◊ËÕ„Àâ§à“¬ÿ∫μ—« 7.5 ± 2.5 ´¡.
‡¡◊ËÕ„™âÀ‘π 3/4" - #4 = 175 ≈‘μ√
ª√‘¡“μ√´’‡¡πμå∑’ËμâÕß„™â = 175/0.61 = 287 °°.

®“°μ“√“ß∑’Ë 2 ‡¡◊ËÕ„™âÀ‘π¢π“¥ 3/4" - #4
ª√‘¡“μ√´’‡¡πμå + ª√‘¡“μ√∑√“¬  =  400  ≈‘μ√
ª√‘¡“μ√∑√“¬ = 400 - 91 = 309 ≈‘μ√

ª√‘¡“μ√À‘π =  1,000 - ª√‘¡“μ√´’‡¡πμå - ª√‘¡“μ√πÈ” - ª√‘¡“μ√∑√“¬
=  1,000 - 91 - 175 - 309  (1 ≈∫.¡.§Õπ°√’μ¡’ª√‘¡“μ√  1,000  ≈‘μ√)
=  425  ≈‘μ√

 √ÿª  „π 1 ≈∫.¡.§Õπ°√’μª√–°Õ∫¥â«¬
’́‡¡πμå 91 x 3.15 = 286.6 °°. ~ 290 °°.

∑√“¬ 309 x 2.65 = 818.8 °°. ~ 820 °°.
À‘π 425 x 2.70 = 1,147.5 °°. ~  1,150 °°.
πÈ” = 175.0 ≈‘μ√ ~ 170 °°.
πÈ”¬“        300/100 x 290    =      870.0 cc.

À¡“¬‡Àμÿ
´’‡¡πμå À‘π ·≈–∑√“¬ ™—Ëß≈–‡Õ’¬¥∂÷ß 5 °°.
πÈ”¬“º ¡§Õπ°√’μ ™—Ëß≈–‡Õ’¬¥∂÷ß 50 cc.
πÈ” ™—Ëß≈–‡Õ’¬¥∂÷ß 5 ≈‘μ√

μ“√“ß∑’Ë 1 ª√‘¡“≥πÌÈ“‡æ◊ËÕ„Àâ‰¥â§à“¬ÿ∫μ—«μ“¡μâÕß°“√ μ“√“ß∑’Ë 2 ª√‘¡“≥ à«π≈–‡Õ’¬¥‡¡◊ËÕ„™âÀ‘π¢π“¥
„À≠à ÿ¥μà“ß°—π‡¡◊ËÕ„™âπÌÈ“¬“
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2. §à“§«“¡™◊Èπ∑—ÈßÀ¡¥ (Moisture)
§◊Õ ª√‘¡“≥πÈ”∑—ÈßÀ¡¥„π¡«≈√«¡∑—Èß∑’ËÕ¬Ÿà„π™àÕß«à“ß

(Capillary pores) ·≈–πÈ”∑’Ëº‘«¢Õß¡«≈√«¡ (Free
Water)  ‚¥¬§”π«≥®“°º≈√«¡√–À«à“ß§à“°“√¥Ÿ¥´÷¡
πÈ”¢Õß¡«≈√«¡ (Absorption) ·≈–§à“§«“¡™◊Èπ∑’Ëº‘«
¢Õß¡«≈√«¡ (Surface Moisture) ‚¥¬· ¥ß§à“‡ªìπ
‡ªÕ√å ‡´Áπμå¢ÕßπÈ”Àπ—°πÈ”∑—È ßÀ¡¥μàÕπÈ”Àπ—°¢Õß
¡«≈√«¡∑’Ë ¿“æÕ∫·Àâß (Oven-Dry)
 ¿“æ§«“¡™◊Èπ·∫àßÕÕ°‡ªìπ 4 ≈—°…≥–

2.1.  ¿“æÕ∫·Àâß (Oven-Dry)(Oven-Dry)(Oven-Dry)(Oven-Dry)(Oven-Dry) §◊Õ ¿“æ∑’Ë
§«“¡™◊Èπ„π¡«≈√«¡∑—ÈßÀ¡¥ ∂Ÿ°¢—∫ÕÕ°¥â«¬§«“¡√âÕπ
®“°‡μ“Õ∫®π¡«≈√«¡¡’πÈ”Àπ—°§ß∑’Ë

2.2.  ¿“æ·Àâß„πÕ“°“» (Air-Dry, AD)(Air-Dry, AD)(Air-Dry, AD)(Air-Dry, AD)(Air-Dry, AD) §◊Õ
 ¿“æ∑’Ë¡«≈√«¡º‘«·Àâß·μà¡’πÈ”„π™àÕß«à“ß∑’ËπÈ”´÷¡ºà“π‰¥â
(Capillary pores) ∫“ß à«π

2.3.  ¿“æÕ‘Ë¡μ—«º‘«·Àâß (Saturated  Surface(Saturated  Surface(Saturated  Surface(Saturated  Surface(Saturated  Surface
Dry, SSD)Dry, SSD)Dry, SSD)Dry, SSD)Dry, SSD) §◊Õ  ¿“æ∑’Ë¡«≈√«¡º‘«·Àâß·μà¡’πÈ”‡μÁ¡
™àÕß«à“ß∑’ËπÈ”´÷¡ºà“π‰¥â (Capillary pores)

2.4.  ¿“æ‡ªï¬° (Wet, W)(Wet, W)(Wet, W)(Wet, W)(Wet, W) §◊Õ  ¿“æ∑’Ë¡«≈√«¡
º‘«‡ªï¬°·≈–¡’πÈ”‡μÁ¡™àÕß«à“ß∑’ËπÈ”´÷¡ºà“π‰¥â (Capillary
pores)

3. §à“°“√¥Ÿ¥´÷¡πÈ” (Absorption)
§◊Õ ª√‘¡“≥πÈ”∑’Ë∂Ÿ°¥Ÿ¥´÷¡πÈ”‡¢â“‰ª®π‡μÁ¡™àÕß«à“ß

∑’ËπÈ”´÷¡ºà“π‰¥â (Capillary pores) ¢Õß¡«≈√«¡
·μà‰¡à√«¡πÈ”∑’Ë ‡°“–Õ¬Ÿàº‘«πÕ°¢Õß¡«≈√«¡ (Free
Water) · ¥ß§à“‡ªìπ‡ªÕ√å‡´Áπμå¢ÕßπÈ”Àπ—°πÈ”∑’ËÕ¬Ÿà
„π™àÕß«à“ßμàÕπÈ”Àπ—°¢Õß¡«≈√«¡∑’Ë ¿“æÕ∫·Àâß

 ¿“æ¢ÕßÀ‘π¬àÕ¬·≈–∑√“¬·¡àπÈ”∑’Ë „™â°—πÕ¬Ÿà
∑—Ë«‰ª„πª√–‡∑»‰∑¬®–¡’§ÿ≥ ¡∫—μ‘¥—ßπ’È §◊Õ À‘πªŸπ
¡’§à“°“√¥Ÿ¥´÷¡ 0.5% ¡’ ¿“æ·Àâß„πÕ“°“» §◊Õ ¡’πÈ”
∫“ß à«π„π™àÕß«à“ß (Capillary pores) ∑√“¬¡’§à“
°“√¥Ÿ¥´÷¡ 0.7% ¡’ ¿“æ‡ªï¬° ·≈–¡’§«“¡™◊ÈπÕ¬Ÿà√–À«à“ß
2-8%

4. §à“§«“¡™◊Èπ∑’Ëº‘« (Surface Moisture)
À“‰¥â®“°§à“§«“¡™◊Èπ∑—ÈßÀ¡¥ (Moisture) À—°

ÕÕ°¥â«¬§à“°“√¥Ÿ¥´÷¡ (Absorption) · ¥ß§à“‡ªìπ
‡ªÕ√å‡´Áπμå¢ÕßπÈ”Àπ—°πÈ”∑’Ëº‘«¢Õß¡«≈√«¡ (Free
Water) μàÕπÈ”Àπ—°¢Õß¡«≈√«¡∑’Ë ¿“æÕ‘Ë¡μ—«º‘«·Àâß
(Saturated Surface Dry)

°“√À“§«“¡™◊Èπ∑’Ëº‘«À“‰¥â 3 «‘∏’§◊Õ
4.1. «‘∏’À“§«“¡™◊Èπ∑’Ëº‘«‚¥¬μ√ß ∑”‚¥¬°“√

™—ËßπÈ”Àπ—°¢Õß«— ¥ÿμ—«Õ¬à“ß ·≈â«º÷Ëß≈¡„Àâ·Àâß®πÕ¬Ÿà„π
 ¿“æÕ‘Ë¡μ—«º‘«·Àâß (SSD) ®“°π—Èππ”¡“∑”°“√™—Ëß
πÈ”Àπ—°Õ’°§√—Èß πÈ”Àπ—°∑’ËÀ“¬‰ª§◊Õ§à“§«“¡™◊Èπº‘«¢Õß
¡«≈√«¡

4.2. «‘∏’À“§«“¡™◊Èπ∑’Ëº‘«‚¥¬«‘∏’Õ∫·Àâß  ∑”‚¥¬
°“√™—ËßπÈ”Àπ—°¢Õß«— ¥ÿμ—«Õ¬à“ß ·≈â«Õ∫®π¡«≈√«¡Õ¬Ÿà
„π ¿“æÕ∫·Àâß (Oven-Dry) ®“°π—Èππ”ÕÕ°¡“∑”°“√
™—ËßπÈ”Àπ—°Õ’°§√—Èß πÈ”Àπ—°∑’ËÀ“¬‰ª‡ªìπ§à“§«“¡™◊Èπ
∑—ÈßÀ¡¥ °“√À“§«“¡™◊Èπ∑’Ëº‘«∑”‰¥â‚¥¬π”§à“§«“¡™◊Èπ
∑—ÈßÀ¡¥À—°ÕÕ°¥â«¬§à“°“√¥Ÿ¥´÷¡ «‘∏’π’È‡À¡“– ”À√—∫
¡«≈√«¡∑’Ë¥Ÿ·≈â«√Ÿâ ÷°«à“‰¡à¡’§«“¡™◊Èπ∑’Ëº‘«·≈–μâÕß∑√“∫
§à“°“√¥Ÿ¥´÷¡ (Absorption) ¢Õß¡«≈√«¡

4.3. «‘∏’À“§«“¡™◊Èπ∑’Ëº‘«‚¥¬°“√™—Ëß„πÕ“°“»
·≈–°“√™—Ëß„ππÈ” «‘∏’π’È‡ªìπ«‘∏’∑’Ë –¥«°  “¡“√∂∑”
‰¥â∑—Èß„πÀâÕß∑¥ Õ∫·≈–„π π“¡ ‚¥¬∑’Ë‰¡àμâÕß¡’μŸâÕ∫
·μàÕ¬à“ß‰√°Áμ“¡«‘∏’π’ÈμâÕß√Ÿâ§à“§«“¡∂à«ß®”‡æ“–¢Õß
¡«≈√«¡∑’ËÕ‘Ë¡μ—«º‘«·Àâß‡ ’¬°àÕπ ‚¥¬√“¬≈–‡Õ’¬¥¢Õß
«‘∏’°“√À“§«“¡™◊Èπº‘««‘∏’π’È®–°≈à“«∂÷ß„πÀ—«¢âÕ°“√∑¥ Õ∫
μàÕ‰ª

„π°“√ÕÕ°·∫∫ à«πº ¡§Õπ°√’μ®–„™â ¡¡ÿμ‘∞“π
∑’Ë«à“ ¡«≈√«¡Õ¬Ÿà„π ¿“æÕ‘Ë¡μ—«º‘«·Àâß (SSD) ´÷Ëß
Õ“®®–‰¡àμ√ß°—∫ ¿“æ®√‘ß¢Õß«—μ∂ÿ¥‘∫∑’Ë„™â„π°“√º≈‘μ
¥—ßπ—Èπ®÷ß®”‡ªìπμâÕßª√—∫ª√‘¡“≥πÈ”∑’Ë„™â„π°“√º ¡
§Õπ°√’μ®“°°“√ÕÕ°·∫∫„Àâ Õ¥§≈âÕß°—∫ ¿“æ®√‘ß
¢Õß«—μ∂ÿ¥‘∫  ∑—Èßπ’È∂â“‰¡à∑”°“√ª√—∫ª√‘¡“≥πÈ”®– àßº≈√Ÿª∑’Ë 3  ¿“æ§«“¡™◊Èπ¢Õß¡«≈√«¡
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μàÕ§«“¡ “¡“√∂‡∑‰¥â (Workability) ·≈–°”≈—ß¢Õß
§Õπ°√’μ (Compressive Strength) ‚¥¬∑’Ë∂â“¡«≈√«¡
π—Èπ¡’§à“§«“¡™◊Èπ∑—ÈßÀ¡¥‡°‘π§à“°“√¥Ÿ¥´÷¡ ‡¡◊ËÕπ”
¡“º ¡§Õπ°√’μ°Á®–‡ªìπ°“√‡æ‘Ë¡πÈ”„Àâ à«πº ¡ ∑”„Àâ
 à«πº ¡‡À≈«‰ª À√◊Õ∂â“¡«≈√«¡π—Èπ¡’§«“¡™◊Èπ∑—ÈßÀ¡¥
πâÕ¬°«à“§à“°“√¥Ÿ¥´÷¡ ¡«≈√«¡®–¥Ÿ¥πÈ”‡¢â“‰ª„π¢≥–
º ¡∑”„Àâ à«πº ¡·Àâß‰ª

μ—«Õ¬à“ß∑’Ë 2 °“√„™ â§à“§«“¡™◊Èπ∑—ÈßÀ¡¥ §à“°“√
¥Ÿ¥ ÷́¡·≈–§à“§«“¡™◊Èπº‘« „π°“√ª√—∫ à«πº ¡®“°°“√
ÕÕ°·∫∫°”Àπ¥„Àâ§à“πÈ”Àπ—°¡«≈√«¡°àÕπ°“√ª√—∫
 à«πº ¡ μ“¡μ—«Õ¬à“ß∑’Ë 1

∑√“¬ ∑’Ë„™âº≈‘μ®√‘ß¡’§à“§«“¡™◊Èπ∑—ÈßÀ¡¥
5% §à“°“√¥Ÿ¥´÷¡ 0.7%

À‘π ∑’Ë„™âº≈‘μ®√‘ßÕ¬Ÿà„π ¿“æÕ‘Ë¡μ—«
º‘«·Àâß¡’§à“§«“¡™◊Èπ∑—ÈßÀ¡¥ 0.5%
§à“°“√¥Ÿ¥ ÷́¡ 0.5%

π—Ëπ§◊Õ πÈ”Àπ—°∑√“¬ 100 °°. ®–¡’πÈ”¡“°‰ª  4.3  °°.
¥—ßπ—Èπ πÈ”Àπ—°∑√“¬ 820 °°.  ®–¡’πÈ”¡“°‰ª

4.3 x 820  =  35.26  °°.
   100

‡æ√“–©–π—Èπ®–μâÕß™—Ëß∑√“¬‡æ‘Ë¡ 820 + 35.26 = 855  °°.

À¡“¬‡Àμÿ  ª√‘¡“≥∑√“¬∑’Ë‡æ‘Ë¡¢÷ÈπÕ’° 35.26 °°. π—Èπ°Á¬—ß
Õ¬Ÿà„π ¿“æ∑’Ë¡’§«“¡™◊Èπ‡°‘πÕ¬Ÿà·μà∂◊Õ«à“§à“¥—ß°≈à“«¡’§à“‰¡à¡“°®÷ß
‰¡àπ”¡“§”π«≥

‡π◊ËÕß®“°À‘πÕ¬Ÿà„π ¿“æÕ‘Ë¡μ—«º‘«·Àâßμ“¡∑’Ë
ÕÕ°·∫∫Õ¬Ÿà·≈â« ®÷ß‰¡àμâÕßª√—∫ à«πº ¡‡π◊ËÕß®“°§«“¡
™◊Èπ ‡æ√“–©–π—Èπ®–μâÕß≈¥πÈ” à«π‡°‘πÕÕ°‰ª‚¥¬‡À≈◊Õ
πÈ”„π à«πº ¡ 175-35.26 = 139.7 ≈‘μ√

¥—ßπ—ÈπÕ—μ√“ à«πº ¡„À¡àÀ≈—ß®“°°“√ª√—∫§«“¡™◊Èπ
§◊Õ

´’‡¡πμå  290 °°. À‘π 1,150 °°.
πÈ”  140 °°. ∑√“¬ 855 °°.
πÈ”¬“≈¥πÈ”·≈–¬◊¥‡«≈“°“√°àÕμ—« (Type D)

870 cc.

°“√∑¥ Õ∫À“§à“§«“¡∂à«ß®”‡æ“–·≈–
°“√¥Ÿ¥´÷¡πÈ”¢Õß¡«≈√«¡≈–‡Õ’¬¥

¡“μ√∞“π∑’Ë„™â
ASTM  C 128
Standard Test Method for Specific Gravity and
Absorption of Fine Aggregate

Õÿª°√≥å
1. ‡§√◊ËÕß™—Ëß∑√“¬∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.1 °√—¡À√◊Õ

0.1% ¢ÕßπÈ”Àπ—°∑√“¬∑’Ë„™â∑¥ Õ∫‚¥¬„™â§à“∑’Ë≈–‡Õ’¬¥
‡ªìπ‡°≥±å

2. ¢«¥∑¥≈Õß√Ÿª™¡æŸà (Volumetric Flask)
¢π“¥§«“¡®ÿ 500 ≈∫.´¡. ¡’§«“¡·¡àπ¬”„π°“√«—¥
º‘¥º≈“¥‰¡à‡°‘π 0.1 ≈∫.´¡.

3. °√«¬μ—¥‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π¥â“π∫π
40 ± 3 ¡¡. ‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π∑’Ë∞“π 90 ± 3 ¡¡.
 Ÿß  75 ± 3  ¡¡.  ·≈–§«“¡Àπ“Õ¬à“ßπâÕ¬ 0.8 ¡¡.

4. ‡À≈Á°°√–∑ÿâß (Tamper) ∑’Ë¡’¢π“¥πÈ”Àπ—°
340 ± 15  °√—¡  ‡ âπºà“π»Ÿπ¬å°≈“ß 25 ± 3 ¡¡.

5. μŸâÕ∫∑’Ë “¡“√∂§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‰¥â∑’Ë 110 ± 5
Õß»“‡´≈‡´’¬ 

6. ‡∑Õ√å‚¡¡‘‡μÕ√å
7. ∂“¥· μπ‡≈ 
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«‘∏’∑¥ Õ∫
1. ™—ËßπÈ”Àπ—°∑√“¬μ——«Õ¬à“ß∑’ËÕ¬Ÿà„π ¿“æÕ‘Ë¡μ—«

º‘«·Àâßª√–¡“≥ 500 ± 10 °√—¡ ∫—π∑÷°§à“πÈ”Àπ—°
∑√“¬ S

2. ‡∑∑√“¬≈ß„π¢«¥∑¥≈Õß√Ÿª™¡æŸà (Volumetric
Flask) „™âπÈ”©’¥≈â“ß∑√“¬∑’Ë¿“™π–≈ß‰ª„ÀâÀ¡¥®“°π—Èπ
‡μ‘¡πÈ”‡æ‘Ë¡∂÷ß√–¥—∫ª√–¡“≥ 90% ¢Õßª√‘¡“μ√¢«¥
∑¥≈Õß

3. ‰≈àøÕßÕ“°“»¿“¬„π„ÀâÀ¡¥ ‚¥¬Õ“»—¬°“√À¡ÿπ
§«Ë”·≈–‡¢¬à“

4. „™âπÈ”©’¥≈â“ß∑√“¬∑’Ë§Õ¢«¥¥â“π„π·≈â«‡μ‘¡πÈ”
®π∂÷ß√–¥—∫∑’Ë∑”‡§√◊ËÕßÀ¡“¬‰«â π”‰ª™—ËßπÈ”Àπ—°∫—π∑÷°
‡ªìπ§à“ C

5. ‡∑∑√“¬ÕÕ°®“°¢«¥„ à¿“™π–π”‡¢â“μŸâÕ∫ Õ∫
„Àâ·Àâß®ππÈ”Àπ—°§ß∑’Ë ∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“‡´≈‡´’¬ 
∑‘Èß‰«â„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßª√–¡“≥ 1/2-1 1/2 ™¡.

6. π”∑√“¬¡“™—ËßπÈ”Àπ—°®–‰¥â§à“ A
7. ‡μ‘¡πÈ”„ à¢«¥‡ª≈à“®π∂÷ß√–¥—∫∑’Ë∑”‡§√◊ËÕßÀ¡“¬‰«â

™—ËßπÈ”Àπ—°®–‰¥â§à“ B

√Ÿª∑’Ë 4 Õÿª°√≥åÀ“§à“§«“¡∂à«ß®”‡æ“–·≈–°“√¥Ÿ¥´÷¡πÈ”

°“√‡μ√’¬¡μ—«Õ¬à“ß
1. „™â∑√“¬μ—«Õ¬à“ßª√–¡“≥ 1,000 °√—¡ Õ∫„Àâ·Àâß

®ππÈ”Àπ—°§ß∑’Ë ·≈–ª≈àÕ¬„ÀâÕÿ≥À¿Ÿ¡‘¢Õßμ—«Õ¬à“ß‡¬Áπ≈ß
2. π”∑√“¬‰ª·™àπÈ”∑‘Èß‰«â 24 ™¡. ·≈â«§àÕ¬Ê

√‘ππÈ”ÕÕ°®“°¿“™π–∫√√®ÿμ—«Õ¬à“ß ‚¥¬√–«—ß‰¡à„Àâ à«π
≈–‡Õ’¬¥‰À≈ÕÕ°‰ª°—∫πÈ”

3. π”∑√“¬¡“º÷Ëß„Àâ§«“¡√âÕπ·≈–§≈ÿ°‡§≈â“
∑√“¬‚¥¬ ¡Ë”‡ ¡Õ ®π°√–∑—Ëß„°≈â∂÷ß®ÿ¥Õ‘Ë¡μ—«º‘«·Àâß
(Saturated Surface Dry) ´÷Ëß∑¥ Õ∫ ¿“æ®ÿ¥Õ‘Ë¡μ—«
º‘«·Àâß‰¥â ‚¥¬«“ß°√«¬¥â“π‡ âπºà“π»Ÿπ¬å°≈“ß¥â“π
„À≠à∫πæ◊Èπ∑’Ëº‘«‡√’¬∫·≈–‰¡à¥Ÿ¥´—∫πÈ” „ à∑√“¬∑’Ë‡μ√’¬¡
‰«â„π°√«¬„Àâ≈âπ „™â¡◊Õ∑’Ë®—∫¬Õ¥°√«¬ªÑÕß∑√“¬‰«â‰¡à„Àâ
À≈àπÕÕ°πÕ°¬Õ¥°√«¬ ª≈àÕ¬‡À≈Á°μ”≈ß∫π∑√“¬∑’Ë
¬Õ¥°√«¬ 25 §√—Èß ‚¥¬·μà≈–§√—Èß„Àâ‡À≈Á°μ” Ÿß®“°
√–¥—∫º‘«∑√“¬§√—Èß≈à“ ÿ¥ 5 ¡¡. ·≈–ª≈àÕ¬„Àâ‡À≈Á°μ”
μ°Õ¬à“ßÕ‘ √–μ“¡·√ß¥÷ß¥Ÿ¥¢Õß‚≈° ®“°π—Èπª“¥„Àâ
æÕ¥’√–¥—∫ª“°°√«¬ π”∑√“¬∑’ËÀ≈àπ√Õ∫∞“π°√«¬ÕÕ°
„ÀâÀ¡¥ ¬°°√«¬¢÷Èπμ√ßÊ ∂â“∑√“¬¬—ß‡ªï¬°Õ¬Ÿà∑√“¬®–
¬—ß§ß‡ªìπ√Ÿª°√«¬‰¡à‡°‘¥°“√∑–≈“¬ ‡¡◊ËÕ„¥∑’Ë∑√“¬‡√‘Ë¡
‡°‘¥°“√æ—ß∑–≈“¬≈ß· ¥ß«à“∑√“¬π—Èπ‡¢â“ Ÿà ¿“æÕ‘Ë¡μ—«
º‘«·Àâß·≈â«

√Ÿª∑’Ë 5 ∑√“¬∑’ËÕ¬Ÿà„π ¿“æÕ‘Ë¡μ—«º‘«·Àâß·≈– ¿“æ‡ªï¬°

°“√§”π«≥
§à“μ—«Õ¬à“ß S = 500 °√—¡

C = 960 °√—¡
A = 490 °√—¡
B = 657 °√—¡

√Ÿª∑’Ë 6 °“√‡μ‘¡πÈ”„π¢«¥∑¥≈Õß®π∂÷ß√–¥—∫∑’Ë°”Àπ¥
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1. Bulk Specific Gravity = πÈ”Àπ—°∑√“¬Õ∫·Àâß
       ( ¿“æ·Àâß)                                      πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫  ‡π◊ÈÕ∑√“¬+Void „π∑√“¬

=                              πÈ”Àπ—°∑√“¬Õ∫·Àâß
                                       (πÈ”Àπ—°¢«¥+πÈ”) + (πÈ”Àπ—°∑√“¬ SSD) - (πÈ”Àπ—°¢«¥ + ∑√“¬ + πÈ”‡μÁ¡¢«¥)

=       A                  =           490           = 2.49
      B+S-C                     657+500-960

2. Bulk Specific Gravity =                            πÈ”Àπ—°∑√“¬ SSD
       (Õ‘Ë¡μ—«º‘«·Àâß)                               πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫  ‡π◊ÈÕ∑√“¬+Void „π∑√“¬

=                               πÈ”Àπ—°∑√“¬ SSD
                                       (πÈ”Àπ—°¢«¥+πÈ”) + (πÈ”Àπ—°∑√“¬ SSD) - (πÈ”Àπ—°¢«¥ + ∑√“¬ + πÈ”‡μÁ¡¢«¥)

=        S                  = 500          =  2.54
        B+S-C                     657+500-960

                πÈ”Àπ—°∑√“¬ SSD =  πÈ”Àπ—°∑√“¬·Àâß + πÈ”Àπ—°πÈ”„π Void

3. Apparent Specific Gravity = πÈ”Àπ—°∑√“¬Õ∫·Àâß
          πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫  ‡π◊ÈÕ∑√“¬‚¥¬‰¡à√«¡ Void „π∑√“¬

                  = πÈ”Àπ—°∑√“¬Õ∫·Àâß
                                       (πÈ”Àπ—°¢«¥+πÈ”) + (πÈ”Àπ—°∑√“¬Õ∫·Àâß) - (πÈ”Àπ—°¢«¥+πÈ”+∑√“¬‡μÁ¡¢«¥)

=         A                    =         490           =  2.62
     B+A-C                     657+490-960

4. ‡ªÕ√å‡´Áπμå°“√¥Ÿ¥´÷¡ = πÈ”Àπ—°πÈ”∑’ËÕ¬Ÿà„π Void ¢Õß∑√“¬    X  100
     (Absorption %)                          πÈ”Àπ—°∑√“¬Õ∫·Àâß

= πÈ”Àπ—°∑√“¬ SSD-πÈ”Àπ—°∑√“¬Õ∫·Àâß   X  100
                                                                         πÈ”Àπ—°∑√“¬Õ∫·Àâß

=    (S-A)  X 100         = 500-490  X 100    =  2.04
         A                          490
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μ“√“ß∑’Ë 3 μ—«Õ¬à“ß°“√À“§à“§«“¡∂à«ß®”‡æ“–¢Õß¡«≈√«¡≈–‡Õ’¬¥·≈–§à“°“√¥Ÿ¥´÷¡

°“√∑¥ Õ∫À“§à“§«“¡∂à«ß®”‡æ“–¢Õß
¡«≈√«¡À¬“∫

¡“μ√∞“π∑’Ë„™â
ASTM C 127
Standard Test Method for Specific Gravity and
Absorption of Coarse Aggregate

Õÿª°√≥å
1. ‡§√◊ËÕß™—ËßÀ‘π∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.5 °√—¡À√◊Õ

0.1% ¢ÕßπÈ”Àπ—°À‘π∑’Ë„™â∑¥ Õ∫‚¥¬„™â§à“∑’Ë≈–‡Õ’¬¥
‡ªìπ‡°≥±å

2. μ–°√â“ ”À√—∫™—ËßÀ‘π„ππÈ”
3. ∂—ß„ àπÈ”
4. μ–·°√ß‡∫Õ√å 4  (4.75 ¡¡.)
5. ‡∑Õ√å‚¡¡‘‡μÕ√å §«“¡≈–‡Õ’¬¥„π°“√Õà“π 0.1

Õß»“‡´≈‡´’¬ 

√Ÿª∑’Ë 7 Õÿª°√≥åÀ“§à“§«“¡∂à«ß®”‡æ“–¢Õß¡«≈√«¡À¬“∫
·≈–°“√¥Ÿ¥ ÷́¡πÈ”

°“√‡μ√’¬¡μ—«Õ¬à“ß
1. ®—¥À“μ—«Õ¬à“ßÀ‘π„Àâ‰¥âª√‘¡“≥μ“¡μâÕß°“√

μ“¡¢âÕ∑’Ë 5
2. π”À‘π¡“√àÕπ∫πμ–·°√ß‡∫Õ√å 4 ∑‘Èß à«π∑’Ë

ºà“πμ–·°√ß‰ª
3. ≈â“ß ‘Ëß °ª√°À√◊Õ “√Õ◊ËπÊ ∑’Ë‡§≈◊Õ∫º‘«„Àâ –Õ“¥
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√Ÿª∑’Ë 8 °“√‡™Á¥À‘π„ÀâÕ¬Ÿà„π ¿“æÕ‘Ë¡μ—«

4. Õ∫¡«≈√«¡„Àâ·Àâß®ππÈ”Àπ—°§ß∑’Ë ≥ Õÿ≥À¿Ÿ¡‘
110 ± 5 Õß»“‡´≈‡´’¬  ·≈â«∑‘Èß¡«≈√«¡„Àâ‡¬Áπ®π¡’
Õÿ≥À¿Ÿ¡‘ª√–¡“≥ 50 Õß»“‡´≈‡´’¬ 

5. ™—ËßπÈ”Àπ—°„Àâ‰¥âμ“¡¢âÕ°”Àπ¥μàÕ‰ªπ’È

μ“√“ß∑’Ë 4  ª√‘¡“≥À‘π∑’ËπâÕ¬ ÿ¥μ“¡¢π“¥À‘π

6. ·™àμ—«Õ¬à“ß„ππÈ”∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 24 ± 4
™—Ë«‚¡ß

«‘∏’∑¥ Õ∫
1. ‡∑πÈ”∑‘Èßºà“πμ–·°√ß‡∫Õ√å 16 À√◊Õ‡≈Á°°«à“·≈–

‡™Á¥πÈ”∑’Ë‡§≈◊Õ∫º‘«μ—«Õ¬à“ß¥â«¬ºâ“„Àâ·Àâß®πÕ¬Ÿà„π ¿“æ
Õ‘Ë¡μ—«º‘«·Àâß (Saturated Surface Dry) π”¡“™—Ëß
πÈ”Àπ—°®–‰¥â§à“ B

2. ™—ËßπÈ”Àπ—°μ–°√â“„ππÈ” ·≈–™—ËßπÈ”Àπ—°μ—«Õ¬à“ß
∑¥ Õ∫√«¡μ–°√â“„ππÈ” ‚¥¬√—°…“„ÀâπÈ”¡’Õÿ≥À¿Ÿ¡‘
23 ± 1.7 Õß»“‡´≈‡´’¬  º≈μà“ß¢ÕßπÈ”Àπ—°∑—Èß Õß§◊Õ
πÈ”Àπ—°μ—«Õ¬à“ß∑¥ Õ∫ ¿“æÕ‘Ë¡μ—«™—Ëß„ππÈ” C

3. Õ∫À‘π®ππÈ”Àπ—°§ß∑’Ë ≥ Õÿ≥À¿Ÿ¡‘ 110 ± 5
Õß»“‡´≈‡´’¬  ª≈àÕ¬„Àâ‡¬Áπ≈ß¡’Õÿ≥À¿Ÿ¡‘ª√–¡“≥ 50
Õß»“‡´≈‡´’¬  ·≈â«π”À‘π¡“™—ËßπÈ”Àπ—°·Àâß A

√Ÿª∑’Ë 9     °“√™—ËßÀ‘π„ππÈ”

°“√§”π«≥
§à“μ—«Õ¬à“ß B =      336.7   °√—¡

C = (πÈ”Àπ—°μ–°√â“·≈–À‘π∑’Ë™—Ëß„ππÈ”)
- (πÈ”Àπ—°μ–°√â“‡ª≈à“™—Ëß„ππÈ”)

C = 387.6 - 173.0 °√—¡
C =     214.6   °√—¡
A =     335.8   °√—¡
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1. Bulk Specific Gravity =   πÈ”Àπ—°À‘πÕ∫·Àâß
         ( ¿“æ·Àâß) πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫À‘π + Void „πÀ‘π

=  πÈ”Àπ—°À‘πÕ∫·Àâß
πÈ”Àπ—°À‘π SSD ™—Ëß„πÕ“°“» - πÈ”Àπ—°À‘π SSD ™—Ëß„ππÈ”

=           A                  =        335.8             = 2.75
          B - C                     336.7 - 214.6

2. Bulk Specific Gravity =  πÈ”Àπ—°À‘π SSD ™—Ëß„πÕ“°“»
        (Õ‘Ë¡μ—«º‘«·Àâß) πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫À‘π + Void „πÀ‘π

=  πÈ”Àπ—°À‘π SSD ™—Ëß„πÕ“°“»
πÈ”Àπ—°À‘π SSD ™—Ëß„πÕ“°“» - πÈ”Àπ—°À‘π SSD ™—Ëß„ππÈ”

=           B                  =        336.7             = 2.76
          B - C                   336.7 - 214.6

3. Apparent Specific Gravity = πÈ”Àπ—°À‘πÕ∫·Àâß
πÈ”Àπ—°πÈ”∑’Ë¡’ª√‘¡“μ√‡∑à“°—∫‡π◊ÈÕÀ‘π‰¡à√«¡ Void „πÀ‘π

=    πÈ”Àπ—°À‘πÕ∫·Àâß
 πÈ”Àπ—°À‘πÕ∫·Àâß - πÈ”Àπ—°À‘π SSD ™—Ëß„ππÈ”

=            A                  =        335.8             = 2.77
           A - C                   335.8 - 214.6

4. ‡ªÕ√å‡´Áπμå°“√¥Ÿ¥´÷¡ = πÈ”Àπ—°πÈ”∑’ËÕ¬Ÿà„π Void ¢ÕßÀ‘π    X  100
      (Absorption ,%)                                                 πÈ”Àπ—°À‘πÕ∫·Àâß

= πÈ”Àπ—°À‘π SSD ™—Ëß„πÕ“°“» - πÈ”Àπ—°À‘πÕ∫·Àâß   X  100
                                                                             πÈ”Àπ—°À‘πÕ∫·Àâß

=       (B - A)  X  100     = 336.7 - 335.8   X  100    =  0.27
            A                          335.8
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μ“√“ß∑’Ë 5 μ—«Õ¬à“ß°“√À“§à“§«“¡∂à«ß®”‡æ“–¢Õß¡«≈√«¡À¬“∫·≈–§à“°“√¥Ÿ¥´÷¡

°“√∑¥ Õ∫À“ª√‘¡“≥§«“¡™◊Èπ∑’Ëº‘«

¡“μ√∞“π∑’Ë„™â
ASTM C 70
Standard Test Method for Surface Moisture in Fine
Aggregate

Õÿª°√≥å
1. ‡§√◊ËÕß™—Ëß´÷ËßÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.5 °√—¡
2. ¢«¥∑¥≈Õß∑’Ë¡’ª√‘¡“μ√ 500 ¡°.

«‘∏’∑¥ Õ∫
1. ‡μ√’¬¡μ—«Õ¬à“ßª√‘¡“≥‰¡àπâÕ¬°«à“ 200 °√—¡

π”¡“™—ËßπÈ”Àπ—°∫—π∑÷°§à“ W
1

2. ‡μ‘¡πÈ”≈ß„π¢«¥∑¥≈Õß‡ª≈à“„Àâ∂÷ß√–¥—∫
∑’Ë∑”‡§√◊ËÕßÀ¡“¬‰«â ·≈â«™—ËßπÈ”Àπ—°∫—π∑÷°§à“ W

2

3. ‡μ‘¡μ—«Õ¬à“ß≈ß„π¢«¥∑¥≈Õß‡ª≈à“·≈â«‡μ‘¡πÈ”
®π∑à«¡μ—«Õ¬à“ß∑”°“√‡¢¬à“¢«¥∑¥≈Õß‡æ◊ËÕ‰≈àøÕßÕ“°“»

4. ‡μ‘¡πÈ”®π∂÷ß√–¥—∫∑’Ë∑”‡§√◊ËÕßÀ¡“¬‰«â·≈â«™—Ëß
πÈ”Àπ—°∫—π∑÷°§à“ W

3

5. ª√‘¡“≥πÈ”´÷Ëßμ—«Õ¬à“ß·∑π∑’Ë ¡’§à“‡∑à“°—∫

           W  =  W
1
  + W

2
 - W

3

πÈ”Àπ—°πÈ”∑’Ë ¡’ª√‘¡“μ√‡∑à “°—∫∑√“¬∑’Ë ¡’§«“¡™◊Èπ
    = (πÈ”Àπ—°∑√“¬∑’Ë¡’§«“¡™◊Èπ∑’Ëº‘«)

+ (πÈ”Àπ—°πÈ”) - πÈ”Àπ—°(πÈ”+∑√“¬)

§à“μ—«Õ¬à“ß W
1
 = 200.0 °√—¡

W
2
 = 660.0 °√—¡

W
3
 = 772.2 °√—¡

W  = 200 + 660 - 772.2
= 87.8 °√—¡
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6. §”π«≥À“§«“¡™◊Èπº‘«‚¥¬Õâ“ßÕ‘ß®“° ¿“æ
Õ‘Ë¡μ—«º‘«·Àâß (SSD)

P
s

= πÈ”Àπ—°πÈ”∑’Ëº‘« (Free Water)  x 100
    πÈ”Àπ—°∑√“¬∑’Ë ¿“æ SSD
=   W - V

d
   x 100

                 W
1
 - W

= 87.80 - 78.43 x 100  =  8.35 %
    200 - 87.80

         ‚¥¬  V
d
  =     W

1

  SPGR
SSD

                         =   200              = 78.43
                2.55       (§à“®“°μ“√“ß∑’Ë 3 )

7. §”π«≥À“§à“§«“¡™◊Èπ∑’Ëº‘«‚¥¬Õâ“ßÕ‘ß®“°
 ¿“æÕ∫·Àâß (Oven-Dry)

P
d

= P
s
  ( 1 + P

a
  )

                          100
= 8.35 (1+ 2.10)    =  8.52 %

            100
        P

s
  = §à“°“√¥Ÿ¥ ÷́¡¢Õß∑√“¬

= 2.10 % (§à“®“°μ“√“ß∑’Ë 3 )

μ“√“ß∑’Ë 6 μ—«Õ¬à“ß°“√À“§à“§«“¡™◊Èπ∑’Ëº‘«¢Õß¡«≈√«¡≈–‡Õ’¬¥
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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¡«≈√«¡
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°“√∑¥ Õ∫À“¢π“¥§≈–¢Õß¡«≈√«¡
§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ ·≈–¢π“¥„À≠à∑’Ë ÿ¥¢Õß¡«≈√«¡

(Seive Analysis, Fineness Modulus and
Maximum Size of Aggregate)

∫∑∑’Ë 5

¢π“¥‡¥’Ë¬« ¢π“¥§≈–μàÕ‡π◊ËÕß

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

¢Õß¡«≈√«¡ (Gradation) §à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥
(Fineness Modulus) ·≈–¢π“¥„À≠à∑’Ë ÿ¥¢Õß¡«≈√«¡
(Nominal Maximum Size of Aggregate)
‚¥¬§ÿ≥ ¡∫—μ‘¥—ß°≈à“«„™â‡ªìπ¢âÕ¡Ÿ≈„π°“√ÕÕ°·∫∫
 à«πº ¡§Õπ°√’μ„Àâ‡À¡“– ¡

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

1.¢π“¥§≈– (Gradation)(Gradation)(Gradation)(Gradation)(Gradation)
¢π“¥§≈– (Gradation)(Gradation)(Gradation)(Gradation)(Gradation) §◊Õ°“√°√–®“¬¢Õß

¢π“¥μà“ßÊ ¢ÕßÕπÿ¿“§ ¢π“¥§≈–¢Õß¡«≈√«¡π—∫
‡ªìπ§ÿ≥ ¡∫—μ‘∑’Ë ”§—≠ ”À√—∫°“√°”Àπ¥ª√‘¡“≥
‡π◊ÈÕ´’‡¡πμå‡æ ∑å∑’ËμâÕß°“√π”‰ªÀàÕÀÿâ¡¡«≈√«¡

1.1. º≈¢Õß¢π“¥§≈–μàÕ§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ§◊Õ
ë ª√‘¡“≥´’‡¡πμå‡æ ∑å §Õπ°√’μ∑’Ë¡’¢π“¥§≈–

¢Õß¡«≈√«¡¥’ ¡«≈√«¡À¬“∫·≈–¡«≈√«¡≈–‡Õ’¬¥®–
μâÕß¡’ —¥ à«π∑’Ë‡À¡“– ¡ ‡¡◊ËÕπ”¡“º ¡√«¡°—π·≈â«
¡«≈√«¡∑’Ë¢π“¥‡≈Á°°«à“®–μâÕß∫√√®ÿÕ¬Ÿà„π™àÕß«à“ß√–À«à“ß
¡«≈√«¡∑’Ë„À≠à°«à“„Àâ¡“°∑’Ë ÿ¥ ¥—ß√Ÿª∑’Ë 1 °“√∑’Ë¡«≈
√«¡¡’¢π“¥§≈–∑’Ë¥’¥—ß°≈à“« ®– àßº≈„Àâ™àÕß«à“ß√–À«à“ß
¡«≈√«¡¡’ª√‘¡“≥πâÕ¬≈ß ª√‘¡“≥´’‡¡πμå‡æ ∑å∑’Ë„™â‡æ◊ËÕ
¬÷¥¡«≈√«¡·≈–Õÿ¥™àÕß«à“ß®÷ß≈¥≈ß ∑”„Àâ≈¥ª√‘¡“≥
 à«πº ¡¢ÕßªŸπ ’́‡¡πμå≈ß‰¥â

√Ÿª∑’Ë 1 °“√‡√’¬ßμ—«¢Õß¢π“¥§≈–∑’Ëμà“ß°—π

ë §«“¡ “¡“√∂‡∑‰¥â (Workability)(Workability)(Workability)(Workability)(Workability) §Õπ°√’μ
∑’Ë„™â¡«≈√«¡´÷Ëß¡’¢π“¥§≈–¥’ ®–¡’ª√‘¡“≥´’‡¡πμå‡æ ∑å
∑’Ë‡À≈◊Õ®“°°“√‡μ‘¡™àÕß«à“ß„π¡«≈√«¡¡“°°«à“§Õπ°√’μ
∑’Ë„™â¡«≈√«¡¢π“¥§≈–‡¥’¬« (Single Size) À√◊Õ¢π“¥
§≈–¢“¥™à«ß (Gap Grade) ¥—ßπ—Èπª√‘¡“≥´’‡¡πμå‡æ ∑å
¥—ß°≈à“«®–∑”Àπâ“∑’ËÀ≈àÕ≈◊Ëπ·≈–≈¥·√ß‡ ’¬¥∑“π
√–À«à“ß¡«≈√«¡∑”„Àâ§«“¡ “¡“√∂‡∑‰¥â‡æ‘Ë¡¢÷Èπ

ë °“√·¬°μ—« (Segregation)(Segregation)(Segregation)(Segregation)(Segregation) ‚¥¬ª°μ‘°“√
·¬°μ—«¢Õß§Õπ°√’μ¡’ 2 ™π‘¥ §◊Õ °“√·¬°μ—«¢Õß
¡Õ√åμâ“ÕÕ°®“°‡π◊ÈÕ§Õπ°√’μ„π§Õπ°√’μª°μ‘∑—Ë «
‰ª∑’Ë‰¥â√—∫°“√®’È‡¢¬à“¡“°‡°‘π‰ª (Overvibration)
 à«πÕ’°ª√–‡¿∑Àπ÷Ëß§◊Õ °“√‡¬‘È¡ (Bleeding) ‚¥¬¡’
≈—°…≥– §◊Õ ®–¡’°“√®¡≈ß¢Õß¡«≈√«¡ (Õß§åª√–°Õ∫
∑’ËÀπ—°°«à“) ´÷Ëß®–¥—π„ÀâπÈ”∫“ß à«π (´÷Ëß‡ªìπÕß§åª√–
°Õ∫∑’Ë‡∫“∑’Ë ÿ¥¢Õß à«πº ¡) ≈Õ¬μ—«¢÷Èπ¡“∫πº‘«Àπâ“
¢Õß§Õπ°√’μ  ´÷Ëß¡’ “‡Àμÿ¡“®“°§«“¡‰¡à “¡“√∂
¢Õß à«πº ¡∑’Ë®–°—°πÈ”∑’Ë·ºà°√–®“¬Õ¬Ÿà‡Õ“‰«â¢≥–∑’Ë
¡«≈√«¡∑’ËÀπ—°°«à“πÈ”®¡≈ß
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º≈∑¥ Õ∫∑’Ë‰¥â “¡“√∂π”¡“‡¢’¬π·ºπ¿Ÿ¡‘¢π“¥§≈–
¢Õß¡«≈√«¡ ¥—ß√Ÿª∑’Ë 2 ·≈–§”π«≥À“§à“‚¡¥Ÿ≈— §«“¡
≈–‡Õ’¬¥μàÕ‰ª

√Ÿª∑’Ë 2 ·ºπ¿Ÿ¡‘¢π“¥§≈–¢Õß¡«≈√«¡

·ºπ¿Ÿ¡‘¢π“¥§≈– (Gradation Curves)(Gradation Curves)(Gradation Curves)(Gradation Curves)(Gradation Curves) §◊Õ
°“√π”º≈°“√«‘‡§√“–Àå¢π“¥§≈–¡“‡¢’¬π·ºπ¿Ÿ¡‘§≈–
´÷Ëß “¡“√∂™à«¬„π°“√‡ª√’¬∫‡∑’¬∫¢π“¥§≈–¢Õß¡«≈√«¡
«à“ Õ¥§≈âÕßÀ√◊Õ‰¡à°—∫¡“μ√∞“π∑’Ë°”Àπ¥‰¥âÕ¬à“ß√«¥‡√Á«

√Ÿª∑’Ë 3 μ—«Õ¬à“ß·ºπ¿Ÿ¡‘¢π“¥§≈–¢Õß¡«≈√«¡∑’Ë¡’¢π“¥
§≈–‰¥âμ“¡°”Àπ¥

1.2. °“√«‘‡§√“–Àå¢π“¥§≈–¢Õß«— ¥ÿº ¡¥â«¬°“√
√àÕπºà“πμ–·°√ß¡“μ√∞“π

‡æ◊ËÕ§«∫§ÿ¡μ√«® Õ∫„Àâ¢π“¥§≈–¢Õß¡«≈√«¡
‡ªìπ‰ªμ“¡∑’Ë°”Àπ¥‰«â√«¡∑—Èß„™â‡æ◊ËÕÀ“Õ—μ√“ à«πº ¡
¢Õß¡«≈√«¡¢π“¥μà“ßÊ ‡æ◊ËÕ„Àâ‰¥â¢π“¥§≈–∑’Ë‡À¡“– ¡

°“√«‘‡§√“–Àå∑”‚¥¬°“√‡°Á∫μ—«Õ¬à“ß¡“ª√‘¡“≥
Àπ÷Ëß¡“√àÕπ∫πμ–·°√ß¢π“¥μà“ßÊ ´÷Ëß«“ß‡√’¬ß°—πμ“¡
¢π“¥™àÕß«à“ß¢Õßμ–·°√ß®“°¢π“¥„À≠à ÿ¥Õ¬Ÿà¢â“ß∫π
®π∂÷ß¢π“¥‡≈Á° ÿ¥ ‚¥¬„™â°“√‡¢¬à“™ÿ¥μ–·°√ß¥—ß°≈à“«
º≈∑’Ë‰¥âπ”¡“„ àμ“√“ßμ“¡μ—«Õ¬à“ß„πμ“√“ß∑’Ë 1 ´÷Ë ß
ª√–°Õ∫¥â«¬

πÈ”Àπ—°∑’Ë§â“ß §◊Õ §à“‡ªÕ√å‡ Á́πμå¢Õß«— ¥ÿ∑’Ë§â“ß
∫πμ–·°√ß·μà≈–¢π“¥

‡ªÕ√å‡ Á́πμå∑’Ë§â“ß §◊Õ §à“‡ªÕ√å‡´Áπμå¢Õß«— ¥ÿ∑’Ë
§â“ß∫πμ–·°√ß·μà≈–¢π“¥

‡ªÕ√å‡´Áπμå∑’Ë§â“ß – ¡ §◊Õ §à“‡ªÕ√å‡´Áπμå – ¡
¢Õß«— ¥ÿ∑’Ë§â“ß∫πμ–·°√ß·μà≈–¢π“¥

‡ªÕ√å‡´Áπμå∑’Ëºà“π – ¡ §◊Õ §à“‡ªÕ√å‡ Á́πμå – ¡
¢Õß«— ¥ÿ∑’Ëºà“πμ–·°√ß·μà≈–¢π“¥

μ“√“ß∑’Ë 1 °“√«‘‡§√“–Àå¢π“¥§≈–
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√Ÿª∑’Ë 4 μ—«Õ¬à“ß·ºπ¿Ÿ¡‘¢π“¥§≈–¢Õß¡«≈√«¡∑’Ë¡’¢π“¥§≈–
         ‰¡à‰¥âμ“¡°”Àπ¥

¢âÕ·π–π”‡æ‘Ë¡‡μ‘¡‡°’Ë¬«°—∫¢π“¥§≈–
 ”À√—∫∑√“¬ ª√‘¡“≥Õπÿ¿“§≈–‡Õ’¬¥∑’Ëºà“π

μ–·°√ß‡∫Õ√å 50 ·≈– 100 ¡’º≈μàÕ§«“¡ “¡“√∂‡∑‰¥â
°“√·μàßº‘«Àπâ“·≈–°“√‡¬‘È¡¢Õß§Õπ°√’μ ¥ (Bleeding)
πÕ°®“°π’ÈÕπÿ¿“§¢π“¥‡≈Á°¬—ß™à«¬„Àâ§Õπ°√’μ‡°“–
√«¡μ—«°—π‰¥â¥’ ¥—ßπ—Èπª√‘¡“≥∑’Ë‡À¡“– ¡¢ÕßÕπÿ¿“§
≈–‡Õ’¬¥§◊Õ ºà“πμ–·°√ß‡∫Õ√å 50 Õ¬à“ßπâÕ¬ 15% ·≈–
‡∫Õ√å 100 Õ¬à“ßπâÕ¬ 5% ·μàμâÕß‰¡à„Àâ¡’Õπÿ¿“§∑’Ëºà“π
μ–·°√ß‡∫Õ√å 200 ¡“°°«à“ 5% ‡æ√“–Õπÿ¿“§¢π“¥
‡≈Á°π’È¡—° ª√–°Õ∫¥â«¬¥‘π‡Àπ’¬« ´÷Ëß¡’º≈§◊Õ®–μâÕß„™â
ª√‘¡“≥πÈ”¡“°¢÷Èπ„π°“√º ¡∑”„Àâª√‘¡“μ√¢Õß§Õπ°√’μ
¡’Õ—μ√“ °“√‡ª≈’Ë¬π·ª≈ß Ÿß (‡°‘¥°“√À¥μ—«)

 ”À√—∫À‘π ß“π°àÕ √â“ß∑—Ë«‰ª„πª√–‡∑»‰∑¬
æ∫«à“À‘π∑’Ë„™âº ¡§Õπ°√’μ¡—°‡ªìπÀ‘π‡æ’¬ß¢π“¥‡¥’¬«
(Single size) ‡™àπ À‘π 1 À√◊Õ À‘π 2 ÷́Ëß‰¡à‰¥â¡’¢π“¥
§≈–∑’Ë∂Ÿ°μâÕßμ“¡∑ƒ…Æ’ ”À√—∫ß“π§Õπ°√’μ ¥—ßπ—Èπ®÷ß¡’
¢âÕ·π–π”„π°“√ÕÕ°·∫∫ à«πº ¡§Õπ°√’μ∑’Ë‡À¡“–
 ”À√—∫ª√–‡∑»‰∑¬ §◊Õ ‡¡◊ËÕ„™âÀ‘π¬àÕ¬·≈–∑√“¬·¡àπÈ”
∑’Ë‡ªìπ«—μ∂ÿ¥‘∫À≈—°„πª√–‡∑»‰∑¬π—Èπ ª√‘¡“≥ à«π
≈–‡Õ’¬¥ ‰¥â·°à ª√‘¡“≥ªŸπ ’́‡¡πμå·≈–ª√‘¡“≥∑√“¬∑’Ë
‡À¡“– ¡∑’Ë®–∑”„Àâ§Õπ°√’μ¡’§«“¡ “¡“√∂‡∑‰¥â‰¡à
·¬°μ—«À√◊Õ‡°‘¥°“√‡¬‘È¡¡“°·≈–‰¥â°”≈—ßÕ—¥μ“¡μâÕß°“√
¡’§à“¥—ß· ¥ß„πμ“√“ß∑’Ë 2

μ“√“ß∑’Ë 2 ª√‘¡“≥ à«π≈–‡Õ’¬¥‡¡◊ËÕ„™âÀ‘π¢π“¥
„À≠à ÿ¥μà“ß°—π

 ”À√—∫ß“πæ‘‡»…∫“ßª√–‡¿∑‡™àπ  ß“π§Õπ°√’μ
‡ “‡¢Á¡‡®“–¢π“¥„À≠à∑’Ë¡’§à“¬ÿ∫μ—«¡“°°«à“ 15 ´¡. π—Èπ
„π°“√ÕÕ°·∫∫Õ“®®”‡ªìπμâÕß‡æ‘Ë¡ª√‘¡“≥ à«π≈–‡Õ’¬¥
¢÷Èπ‰ª‡ªìπ 42%-45% ‚¥¬ª√‘¡“μ√‡æ◊ËÕªÑÕß°—π
ªí≠À“°“√·¬°μ—«

2. §à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (Fineness Modulus)
§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (Fineness Modulus

F.M.) §◊Õ μ—«‡≈¢¥—™π’∑’Ë‡ªìπªØ‘¿“§‚¥¬ª√–¡“≥°—∫
¢π“¥‡©≈’Ë¬¢Õß°âÕπ«— ¥ÿ„π¡«≈√«¡ ‚¥¬∑’Ë

F.M. = (1/100) (º≈∫«°¢Õß‡ªÕ√å‡´Áπμå – ¡
¢Õß¡«≈√«¡∑’Ë§â“ß∫πμ–·°√ß¡“μ√∞“π)

F.M. = (1/100) (4+15+37+62+85+98) = 3.01
§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ ‡ªìπ§à“∑’Ë‰¡à¡’Àπà«¬ ‡ªìπ

μ—«∫àß∫Õ°«à“≈—°…≥–∑√“¬π—ÈπÀ¬“∫À√◊Õ≈–‡Õ’¬¥ §à“
‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥‰¡à “¡“√∂„™â∫Õ°¢π“¥§≈–¢Õß
¡«≈√«¡‰¥â ·μà “¡“√∂„™â§«∫§ÿ¡§«“¡ ¡Ë”‡ ¡Õ¢Õß
¡«≈√«¡∑’Ëº≈‘μ®“°·À≈àß‡¥’¬«°—π  ∑√“¬∑’Ë¡’ F.M.  Ÿß §◊Õ
∑√“¬∑’Ë¡’§«“¡À¬“∫¡“° ‡™àπ ∑√“¬∑’Ë¡’ F.M. = 3.2 ®–
¡’§«“¡À¬“∫¡“°°«à“∑√“¬∑’Ë¡’ F.M. = 2.3

‡π◊ËÕß®“°∑√“¬∑’Ë¡’§«“¡≈–‡Õ’¬¥¡“°®”‡ªìπμâÕß„™â
πÈ”¡“°‡æ◊ËÕ„Àâ‰¥â§«“¡ “¡“√∂‡∑‰¥â‡∑à“Ê °—π ¥—ßπ—Èπ
∑√“¬∑’Ë‡À¡“– ”À√—∫º≈‘μ§Õπ°√’μ §«√¡’§à“‚¡¥Ÿ≈— 
§«“¡≈–‡Õ’¬¥„π™à«ß 2.30-3.20 πÕ°®“°π’È§à“‚¡¥Ÿ≈— 
§«“¡≈–‡Õ’¬¥¬—ß∫Õ°∂÷ß¢π“¥‚¥¬ à«π„À≠à¢Õß¡«≈√«¡
«à“§â“ßÕ¬Ÿà∫πμ–·°√ß≈”¥—∫∑’Ë‡∑à“„¥‚¥¬‡√‘Ë¡π—∫®“°
μ–·°√ß‡∫Õ√å 100 μ—«Õ¬à“ß‡™àπ §à“ F.M. = 3 À¡“¬∂÷ß
¡«≈√«¡∑’Ë§â“ß∫πμ–·°√ß≈”¥—∫∑’Ë 3 (‡∫Õ√å 30) π—∫
®“°μ–·°√ß¡“μ√∞“π‡∫Õ√å 100 ‡ªìπ¢π“¥‡©≈’Ë¬‚¥¬
 à«π„À≠à¢Õß¡«≈√«¡´÷ËßÀ“‰¥â®“°°“√§‘¥∑’Ë«à“ ∂“¥√Õß
‡ªìπμ–·°√ß≈”¥—∫∑’Ë 0  μ–·°√ß‡∫Õ√å 100 ‡ªìπμ–·°√ß
≈”¥—∫∑’Ë 1 ®π∂÷ß μ–·°√ß‡∫Õ√å 4 ‡ªìπμ–·°√ß≈”¥—∫∑’Ë 6
μ“¡≈”¥—∫ μàÕ®“°π—Èπ∑”°“√À“ F.M. ®“°§à“‡©≈’Ë¬
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ë ∑¥≈Õß‡≈◊Õ°Õ—μ√“ à«πº ¡‡™àπ 0.35  ”À√—∫
∑√“¬ ·≈– 0.65  ”À√—∫À‘π

®–‰¥â F.M. √«¡ = (0.35x3.01)+(0.65x7.3)  = 5.79
ë ‡π◊ËÕß®“° F.M. ¬—ß‰¡à‰¥âμ“¡μâÕß°“√ ∑”°“√

‡≈◊Õ°Õ—μ√“ à«πº ¡„À¡à§◊Õ 0.4  ”À√—∫∑√“¬·≈– 0.6
 ”À√—∫À‘π

®–‰¥â F.M.√«¡ = (0.40x3.01)+(0.60x7.3)
= 5.59 ~ 5.62 ∂◊Õ«à“„™â‰¥â

μàÕ®“°π—Èπ∑”°“√‡≈◊Õ°¡«≈√«¡®“°·μà≈–μ–·°√ß
μ“¡§à“Õ—μ√“ à«π∑’Ë∑¥≈Õß §”π«≥¡«≈√«¡º ¡ ®–
‰¥â¢π“¥§≈–μ“¡μâÕß°“√ μàÕ®“°π—Èππ”§à“∑’Ë‰¥â¡“‡¢’¬π
·ºπ¿Ÿ¡‘§≈–

∂à«ßπÈ”Àπ—°¢Õß¢π“¥μ–·°√ß·≈–‡ªÕ√å‡´Áπμåà∑’Ë§â“ß ‡™àπ

F.M. = (1/100)[(0x2)+(1x13)+(2x23)
+(3x25)+(4x22)+(5x11)+(6x4)] = 3.01

§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥πÕ°®“°„™â∫Õ°∂÷ß§«“¡
≈–‡Õ’¬¥¢Õß¡«≈√«¡·≈â«¬—ß¡’ª√–‚¬™πå„π°“√π”‰ª„™â
À“Õ—μ√“ à«πº ¡¢Õß¡«≈√«¡ (Combined Aggre-
gate) ·μà≈–™π‘¥Õ’°¥â«¬ ´÷Ëß∑”‰¥â‚¥¬°“√∑¥≈ÕßÀ“
Õ—μ√“ à«πº ¡¢Õß¡«≈√«¡À¬“∫μàÕ¡«≈√«¡≈–‡Õ’¬¥
‡æ◊ËÕ„Àâ‰¥â¢π“¥§≈–¢Õß¡«≈√«¡º ¡Õ¬Ÿà„π¢Õ∫‡¢μ
∑’Ë°”Àπ¥¥—ßμ—«Õ¬à“ß

μ—«Õ¬à“ß∑’Ë 1 °“√À“Õ—μ√“ à«πº ¡¢Õß¡«≈√«¡ (Com-
bined Aggregate) ¢Õß¡«≈√«¡À¬“∫·≈–¡«≈√«¡
≈–‡Õ’¬¥∑’Ë¡’§à“ F.M. = 7.30 ·≈– 3.01 μ“¡≈”¥—∫
‡æ◊ËÕ„Àâ‰¥â¡«≈√«¡º ¡∑’Ë¡’¢π“¥§≈–Õ¬Ÿà„π¢Õ∫‡¢μμ“¡
μ“√“ß∑’Ë 3 ·≈–¡’§à“ F.M. = 5.62

μ“√“ß∑’Ë 3 ¢π“¥§≈–∑’ËμâÕß°“√
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Combined
Aggregate
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μ“√“ß∑’Ë 4  Õ—μ√“ à«πº ¡¡«≈√«¡

√Ÿª∑’Ë 5 ·ºπ¿Ÿ¡‘¢π“¥§≈–¢Õß¡«≈√«¡

Õ—μ√“ à«π∑’Ë§”π«≥‰¥âπ’È  §«√π”‰ª∑¥≈Õßº ¡®√‘ß
„π∫“ß§√—ÈßÕ“®®”‡ªìπμâÕßª√—∫Õ—μ√“ à«πº ¡Õ’°μ“¡
§«“¡‡À¡“– ¡

3. ¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡
¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡∑’Ë„™â¡’º≈‚¥¬μ√ß°—∫

ª√‘¡“≥´’‡¡πμå‡æ ∑å∑’ËμâÕß°“√ ·≈–¢π“¥§≈–¢Õß«— ¥ÿ
º ¡ °≈à“«§◊Õ¡«≈√«¡∑’Ë¡’¢π“¥„À≠à®–¡’æ◊Èπ∑’Ëº‘« (Sur-
face Area) ‚¥¬√«¡πâÕ¬°«à“¡«≈√«¡∑’Ë¡’¢π“¥‡≈Á°‡¡◊ËÕ
¡’πÈ”Àπ—°¡«≈√«¡‡∑à“°—π

μ—«Õ¬à“ß∑’Ë 2  ¡¡ÿμ‘À‘π¡’√Ÿª√à“ß‡ªìπ∑√ß≈Ÿ°∫“»°å ¢π“¥
2x2x2 ´¡. ¡’ª√‘¡“μ√ 8 ≈∫.´.¡. ·≈–æ◊Èπ∑’Ëº‘« 6x2x2
= 24 μ√.´¡. ·μà∂â“À‘π°âÕππ’È∂Ÿ°·∫àßÕÕ°‡ªìπ∑√ß≈Ÿ°∫“»°å
8 °âÕπ‡∑à“Ê °—π ª√‘¡“μ√¬—ß‡∑à“‡¥‘¡§◊Õ 8 ≈∫.´¡.
·μàæ◊Èπ∑’Ëº‘«®–‡æ‘Ë¡‡ªìπ 8x6x1 = 48 μ√.´¡.
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¡«≈√«¡∑’Ë§â“ß¡“°°«à“À√◊Õ‡∑à“°—∫ 15% „Àâπ—∫¢π“¥
μ–·°√ß∑’Ë„À≠à°«à“π—Èπ¢÷Èπ‰ªÕ’° 1 ¢π“¥ ‡ªìπ¢π“¥
„À≠à∑’Ë ÿ¥¢Õß¡«≈√«¡¥—ß· ¥ß„πμ—«Õ¬à“ß

æ‘®“√≥“®“°°“√«‘‡§√“–Àå®–‡ÀÁπ«à“μ–·°√ß√àÕπ
¢π“¥„À≠à∑’Ë ÿ¥∑’Ë¡’À‘π§â“ß∫πμ–·°√ß‡°‘π 15% §◊Õ
μ–·°√ß¢π“¥ 1/2" μ√–·°√ß√àÕπ∑’Ë¢π“¥„À≠à°«à“
1  ™—Èπ §◊Õ μ–·°√ß¢π“¥ 3/4" ¥—ßπ—Èπ¢π“¥„À≠à ÿ¥¢ÕßÀ‘π
π’È §◊Õ 3/4"

„π∑“ßªØ‘∫—μ‘ºŸâÕÕ°·∫∫§«√μ—¥ ‘π„®‡≈◊Õ°¢π“¥
„À≠à ÿ¥¢Õß¡«≈√«¡‚¥¬§”π÷ß∂÷ß

1. ¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡ μâÕß¡’¢π“¥‰¡à‡°‘π
1/5 ¢Õß à«π∑’Ë·§∫∑’Ë ÿ¥¢Õß·∫∫À≈àÕ ‰¡à‡°‘π 3/4 ¢Õß
√–¬–·§∫ ÿ¥√–À«à“ß‡À≈Á°‡ √‘¡°—∫·∫∫À≈àÕ ·≈–‰¡à‡°‘π
1/3 ¢Õß§«“¡Àπ“¢Õßæ◊Èπ

2.  ”À√—∫°√≥’„™âªíö¡ ¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡
μâÕß‰¡à‡°‘π 1/5 ¢Õß¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß∑àÕ
§Õπ°√’μªíö¡

3.  ”À√—∫°√≥’§Õπ°√’μ°”≈—ßÕ—¥ Ÿß  °“√«‘∫—μ‘¢Õß
§Õπ°√’μ (Failure) ®–‡°‘¥∑’Ë¡«≈√«¡ ·∑π∑’Ë®–‡°‘¥∑’Ë
´’‡¡πμå‡æ ∑å‡À¡◊Õπ§Õπ°√’μ°”≈—ßÕ—¥∑—Ë«‰ª ‡æ√“–«à“„π
¡«≈√«¡¢π“¥„À≠àπ—Èπ¡’‚Õ°“ ∑’Ë®–¡’√Õ¬√â“«¢π“¥‡≈Á°
Õ¬Ÿà (Microcracks)  ¥—ßπ—Èπ¡«≈√«¡§«√¡’¢π“¥‡≈Á°≈ß
‡¡◊ËÕ„™â„πß“π§Õπ°√’μ°”≈—ßÕ—¥ Ÿß

¥—ßπ—Èπ¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡∑’Ë „™â „πß“π
§Õπ°√’μ∑—Ë«‰ª§«√¡’¢π“¥‰¡à‡°‘π 40 ¡¡. ·≈–§«√¡’
¢π“¥‡≈Á°≈ß‡¡◊ËÕ„™â„πß“π§Õπ°√’μ°”≈—ßÕ—¥ Ÿß

¥—ßπ—Èπ¡«≈√«¡¢π“¥„À≠à®÷ßμâÕß°“√ª√‘¡“≥πÈ”
·≈–ª√‘¡“≥ ’́‡¡πμå ‡æ◊ËÕ‡§≈◊Õ∫º‘«¡«≈√«¡πâÕ¬°«à“
‡æ◊ËÕ„Àâ¡’§«“¡ “¡“√∂‡∑‰¥â‡∑à“°—π ¥—ß· ¥ß„πμ“√“ß∑’Ë 5
À√◊Õ∂â“„™âª√‘¡“≥´’‡¡πμå·≈–§à“¬ÿ∫μ—«‡∑à“°—π °”≈—ß
§Õπ°√’μ®–‡æ‘Ë¡¢÷Èπ‡æ√“– “¡“√∂≈¥πÈ”À√◊Õ≈¥Õ—μ√“ à«π
πÈ”μàÕ ’́‡¡πμåπ—Ëπ‡Õß

μ“√“ß∑’Ë 5 ª√‘¡“≥πÈ”‡æ◊ËÕ„Àâ‰¥â§à“¬ÿ∫μ—«μ“¡μâÕß°“√

¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡∑’Ë„™â   “¡“√∂À“‰¥â
®“°°“√«‘‡§√“–Àå¢π“¥§≈–¢Õß¡«≈√«¡‚¥¬°“√¥Ÿº≈
§à“‡ªÕ√å‡´Áπμå∑’Ë§â“ß«à“μ–·°√ß„¥ ¡’§à“‡ªÕ√å‡´Áπμå¢Õß
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°“√∑¥ Õ∫À“¢π“¥§≈–·≈–¢π“¥„À≠à
∑’Ë ÿ¥¢Õß¡«≈√«¡∑’Ë„™â

¡“μ√∞“π∑’Ë„™â
ASTM  C136
Standard Test Method for Seive Analysis of Fine
and Coarse Aggregates

Õÿª°√≥å
1. ‡§√◊ËÕß™—Ëß∑√“¬∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.1 °√—¡ À√◊Õ

0.1% ¢ÕßπÈ”Àπ—°∑√“¬∑’Ë„™â∑¥ Õ∫‚¥¬„™â§à“∑’Ë≈–‡Õ’¬¥
°«à“‡ªìπ‡°≥±å

2. ‡§√◊ËÕß™—ËßÀ‘π∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.5 °√—¡ À√◊Õ
0.1% ¢ÕßπÈ”Àπ—°À‘π∑’Ë„™â∑¥ Õ∫‚¥¬„™â§à“∑’Ë≈–‡Õ’¬¥
°«à“‡ªìπ‡°≥±å

3. μŸâÕ∫∑’Ë “¡“√∂§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‰¥â∑’Ë 110 ± 5
Õß»“‡´≈‡´’¬ 

4. ‡§√◊ËÕß‡¢¬à“μ–·°√ß√àÕπ (Mechanical  Seive
Shaker) μâÕß¡’°“√‡§≈◊ËÕπ∑’Ë„π·π«¥‘ËßÀ√◊Õ„π·π«√“∫
·≈–¥‘Ëßªπ°—π ‡æ◊ËÕ∑’Ë®–„ÀâÕπÿ¿“§°√–·∑°·≈–°≈‘Èß‰ª¡“
∫πº‘«μ–·°√ßÕ¬à“ß∑—Ë«∂÷ß

5. μ–·°√ß√àÕπ¡“μ√∞“πμ“¡¡“μ√∞“π ASTM
C 33

μ“√“ß∑’Ë 6 · ¥ß¢π“¥μ–·°√ß∑’Ë„™â„π°“√À“¢π“¥
§≈–¢Õß∑√“¬

m

m

m 

√Ÿª∑’Ë 6 ‡§√◊ËÕß‡¢¬à“∑√“¬

«‘∏’∑¥ Õ∫∑√“¬
1. ®—¥À“μ—«Õ¬à“ß∑√“¬∑’ËμâÕß°“√∑¥ Õ∫„Àâ‰¥â

ª√‘¡“≥μ“¡μâÕß°“√ ‚¥¬‡º◊ËÕ„ÀâπÈ”Àπ—°∑√“¬À≈—ß
Õ∫·Àâß‡ªìπ‰ªμ“¡∑’Ë°”Àπ¥„π¢âÕ 3 (ª√–¡“≥ 300
°√—¡)

À¡“¬‡Àμÿ „π°√≥’∑’ËμâÕß°“√À“ª√‘¡“≥ΩÿÉπ„π∑√“¬
μâÕßπ”μ—«Õ¬à“ß∑√“¬‰ª∑¥ Õ∫À“ª√‘¡“≥ΩÿÉπ¥â«¬°“√≈â“ß
°àÕπ°“√∑¥ Õ∫¢π“¥§≈– ·≈â«∫—π∑÷°§à“ª√‘¡“≥ΩÿÉπ‰«â

2. π”μ—«Õ¬à“ß∑¥ Õ∫‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5
Õß»“‡´≈‡´’¬  ®ππÈ”Àπ—°§ß∑’Ë

3. ™—ËßπÈ”Àπ—°∑√“¬À≈—ßÕ∫·Àâß„Àâ‰¥âª√–¡“≥ 300
°√—¡

4. π”μ–·°√ß¢π“¥ 3/8" ‡∫Õ√å 4 ‡∫Õ√å 8 ‡∫Õ√å 16
‡∫Õ√å 30 ‡∫Õ√å 50 ·≈–‡∫Õ√å 100 ¡“«“ß´âÕπ°—π‡ªìπ™ÿ¥
∫π‡§√◊ËÕß‡¢¬à“ ‚¥¬‡√’¬ß„Àâμ–·°√ß¢π“¥„À≠à∑’Ë ÿ¥Õ¬Ÿà
™—Èπ∫π

5. ‡∑∑√“¬≈ß∫πμ–·°√ß¢π“¥ 3/8" ÷́ËßÕ¬Ÿà™—Èπ
∫π ÿ¥ ªî¥Ω“„Àâ·πàπ·≈â«π”‡¢â“‡§√◊ËÕß‡¢¬à“∑√“¬ ‡¢¬à“
®π∑√“¬∑’Ë§â“ß∫πμ–·°√ß‰¡àºà“π‰ª¬—ßμ–·°√ß™—Èπ∂—¥‰ª
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6. ™—ËßπÈ”Àπ—°∑√“¬∑’Ë§â“ß∫π·μà≈–μ–·°√ß ·≈–
∑”°“√‡ª√’¬∫‡∑’¬∫πÈ”Àπ—°√«¡∑—ÈßÀ¡¥¢Õß∑√“¬À≈—ß
°“√√àÕπ°—∫πÈ”Àπ—°∑√“¬·Àâß‡√‘Ë¡·√°°àÕπ°“√√àÕπ ∂â“
À“°æ∫«à“¡’§à“·μ°μà“ß¡“°°«à“ 0.3% ¢ÕßπÈ”Àπ—°
∑√“¬·Àâß°àÕπ√àÕπ · ¥ß«à“¡’∑√“¬À“¬‰ª¢≥–∑”°“√
∑¥ Õ∫ ÷́ËßÕ“®‡°‘¥®“°§«“¡º‘¥º≈“¥„π°“√™—ËßÀ√◊Õ°“√
∑¥ Õ∫  ¥—ßπ—Èπ‰¡à§«√π”º≈°“√∑¥ Õ∫¡“æ‘®“√≥“

7. §”π«≥À“
ë ‡ªÕ√å‡´Áπμå∑’Ë§â“ß∫πμ–·°√ß·μà≈–¢π“¥
ë ‡ªÕ√å‡´Áπμå∑’Ë§â“ß – ¡∫πμ√–·°√ß·μà≈–¢π“¥
ë ‡ªÕ√å‡´Áπμå∑’Ëºà“π – ¡∫πμ√–·°√ß·μà≈–¢π“¥

‚¥¬„™âπÈ”Àπ—°·Àâß°àÕπ°“√∑¥ Õ∫‡ªìπ∞“π„π
°“√§”π«≥À“§à“‡ªÕ√å‡´Áπμåμà“ßÊ

À¡“¬‡Àμÿ ∂â“„™â∑√“¬∑’Ëºà“π°“√∑¥ Õ∫À“ª√‘¡“≥ΩÿÉπ
¥â«¬°“√≈â“ß¡“∑¥ Õ∫À“¢π“¥§≈–μàÕ °“√§”π«≥¢π“¥§≈–
„Àâ„™âπÈ”Àπ—°√«¡¢Õßμ—«Õ¬à“ß·Àâß°àÕπ°“√∑¥ Õ∫≈â“ßΩÿÉπ
‡ªìπ∞“π„π°“√§”π«≥§à“‡ªÕ√å‡´Áπμåμà“ßÊ ·≈–√«¡πÈ”Àπ—°
ª√‘¡“≥ΩÿÉπ∑’Ë‰¥â®“°°“√≈â“ß‡¢â“‰ª„π∂“¥√Õß¥â«¬

8. §”π«≥À“§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (Fineness
Modulus, F.M.) ‰¥â®“°°“√√«¡§à“‡ªÕ√å‡´Áπμå∑’Ë§â“ß
 – ¡·μà≈–¢π“¥ À“√¥â«¬ 100 ‚¥¬§”π«≥μ“¡¢π“¥
μ–·°√ß¥—ßπ’È  ‡∫Õ√å 100 ‡∫Õ√å 50 ‡∫Õ√å 30 ‡∫Õ√å 16
‡∫Õ√å 8 ‡∫Õ√å 4 3/8" ·≈– 1 1/2"

μ—«Õ¬à“ß∑’Ë 2 °“√À“¢π“¥§≈–¢Õß∑√“¬·≈–§à“
Fineness ModulusFineness ModulusFineness ModulusFineness ModulusFineness Modulus

À¡“¬‡Àμÿ ¢âÕ°”Àπ¥®“° ASTM  C 33-78

°“√§”π«≥
§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (F.M.)=‡ªÕ√å‡´Áπμå

§à“ – ¡¢Õß∑√“¬∑’Ë§â“ß∫πμ–·°√ß ‡∫Õ√å 100 ·≈–
À¬“∫°«à“À“√¥â«¬ 100
®“°μ“√“ß F.M. = (0+2+12+31+51+83+98)/100

      F.M. = 2.77

√Ÿª∑’Ë 7 ‡§√◊ËÕß‡¢¬à“À‘π

«‘∏’∑¥ Õ∫À‘π
1. ®—¥À“μ—«Õ¬à“ßÀ‘π∑’ËμâÕß°“√∑¥ Õ∫„Àâ‰¥âª√‘¡“≥

μ“¡μâÕß°“√ ‚¥¬‡º◊ËÕ„ÀâπÈ”Àπ—°À‘πÀ≈—ßÕ∫·Àâß‡ªìπμ“¡
∑’Ë°”Àπ¥„π¢âÕ 3

À¡“¬‡Àμ ÿ  „π°√≥’∑’ËμâÕß°“√À“ª√‘¡“≥ΩÿÉπ„πÀ‘π °“√
‡μ√’¬¡μ—«Õ¬à“ß∑¥ Õ∫μâÕßæ‘®“√≥“À≈—°‡°≥±å¥—ßπ’È

ë ¡«≈√«¡∑’Ë¡’¢π“¥„À≠à ÿ¥ 12.5 ¡¡. (1/2") À√◊Õ
‡≈Á°°«à“„Àâ„™âμ—«Õ¬à“ß‡¥’¬«°—π„π°“√∑¥ Õ∫ª√‘¡“≥ΩÿÉπ ·≈–
À“¢π“¥§≈–‚¥¬‡√‘Ë¡®“°°“√∑¥ Õ∫ª√‘¡“≥ΩÿÉπ„πÀ‘π¥â«¬°“√
≈â“ß°àÕπ

ë ¡«≈√«¡∑’Ë¡’¢π“¥„À≠à ÿ¥¡“°°«à“ 12.5 ¡¡. (1/2")
Õ“®„™â§π≈–μ—«Õ¬à“ß„π°“√∑¥ Õ∫‰¥â

∑—Èßπ’È‡æ√“–°“√§”π«≥¢π“¥§≈–¢Õß¡«≈√«¡¢π“¥„À≠à
 ÿ¥‡≈Á°°«à“ 1/2" ®–‰¥â√—∫º≈°√–∑∫®“°ª√‘¡“≥ΩÿÉπÕ¬à“ß¡’
π—¬ ”§—≠‡æ√“–

- ª√‘¡“≥μ—«Õ¬à“ßÀ‘π¢π“¥¥—ß°≈à“«§àÕπ¢â“ßπâÕ¬‡™àπ
¡«≈√«¡∑’Ë¡’¢π“¥ 1/2" „™â 2 °°. ·μà¡«≈√«¡¢π“¥ 3/4" „™â
5 °°. ª√‘¡“≥ΩÿÉπ®÷ß àßº≈μàÕπÈ”Àπ—°¡«≈√«¡„π·μà≈–μ–·°√ß
‰¥â¡“°

- ¡«≈√«¡¢π“¥‡≈Á°®–¡’æ◊Èπ∑’Ëº‘«¡“° ®÷ß¡’ª√‘¡“≥ΩÿÉπ∑’Ë
‡§≈◊Õ∫º‘«¡“°°«à“¡«≈√«¡¢π“¥„À≠à
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2. π”μ—«Õ¬à“ß∑¥ Õ∫‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5
Õß»“‡´≈‡ ’́¬ ®ππÈ”Àπ—°§ß∑’Ë

3. ™—ËßπÈ”Àπ—°À‘πÀ≈—ßÕ∫·Àâß„Àâ‰¥âπÈ”Àπ—°¥—ßμ“√“ß
‚¥¬¢÷Èπ°—∫¢π“¥„À≠à ÿ¥¢ÕßÀ‘π

πÈ”Àπ—°√«¡¢Õßμ—«Õ¬à“ß·Àâß°àÕπ°“√∑¥ Õ∫≈â“ßΩÿÉπ‡ªìπ∞“π„π
°“√§”π«≥§à“‡ªÕ√å‡´Áπμåμà“ßÊ ·≈–√«¡πÈ”Àπ—°ª√‘¡“≥ΩÿÉπ∑’Ë‰¥â
®“°°“√≈â“ß‡¢â“‰ª„π∂“¥√Õß¥â«¬

8. §”π«≥À“§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (F.M.) ‡™àπ
‡¥’¬«°—∫∑√“¬

9. §”π«≥À“§à“¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡ (Maxi-
mum Size of Aggregate) ‚¥¬°“√¥Ÿ§à“‡ªÕ√å‡´Áπμå
∑’Ë§â“ß «à“μ–·°√ßÕ—π„¥¡’§à“‡ªÕ√å‡´Áπμå¢Õß¡«≈√«¡
∑’Ë§â“ßÀ√◊Õ‡∑à“°—∫ 15% „Àâπ—∫¢π“¥μ–·°√ß∑’Ë„À≠à°«à“
π—Èπ¢÷Èπ‰ªÕ’° 1 ™—Èπ ‡ªìπ¢π“¥„À≠à∑’Ë ÿ¥¢Õß¡«≈√«¡π—Èπ

μ—«Õ¬à“ß∑’Ë3 °“√À“¢π“¥§≈–¢ÕßÀ‘π·≈–§à“
Fineness Modulus

4. ‡√’¬ß¢π“¥μ–·°√ß‚¥¬¢÷ÈπÕ¬Ÿà°—∫¢π“¥¡«≈
√«¡„À≠à ÿ¥¥—ßμ“√“ß∑’Ë 7 ∂â“μâÕß°“√§”π«≥§à“‚¡¥Ÿ≈— 
§«“¡≈–‡Õ’¬¥ (Fineness Modulus) μâÕß‡æ‘Ë¡μ–·°√ß
¡“μ√∞“π‡¢â“‰ª®π∂÷ß¢π“¥‡∫Õ√å 100

5. π”À‘π„ à„π‡§√◊ËÕß‡¢¬à“ ‡¢¬à“®πÀ‘π∑’Ë§â“ß∫π
μ–·°√ß‰¡àºà“π‰ª¬—ßμ–·°√ß™—Èπ∂—¥‰ª

6. ™—ËßπÈ”Àπ—°À‘π∑’Ë§â“ß∫π·μà≈–μ–·°√ß ·≈â«
∑”°“√‡ª√’¬∫‡∑’¬∫πÈ”Àπ—°√«¡∑—ÈßÀ¡¥¢ÕßÀ‘πÀ≈—ß°“√
√àÕπ°—∫À‘π°àÕπ°“√√àÕπ ∂â“À“°æ∫«à“¡’§à“·μ°μà“ß
¡“°°«à“ 0.3% · ¥ß«à“À‘πÀ“¬‰ª¢≥–∑”°“√∑¥ Õ∫
´÷ËßÕ“®‡°‘¥§«“¡º‘¥º≈“¥®“°°“√™—ËßÀ√◊Õ°“√∑¥ Õ∫
¥—ßπ—Èπ‰¡à§«√π”º≈°“√∑¥ Õ∫¡“æ‘®“√≥“

7. §”π«≥À“
ë ‡ªÕ√å‡´Áπμå∑’Ë§â“ß∫πμ–·°√ß·μà≈–¢π“¥
ë ‡ªÕ√å‡´Áπμå∑’Ë§â“ß – ¡∫πμ√–·°√ß·μà≈–¢π“¥
ë ‡ªÕ√å‡´Áπμå∑’Ëºà“π – ¡∫πμ√–·°√ß·μà≈–¢π“¥
‚¥¬„™âÀ‘π°àÕπ°“√∑¥ Õ∫‡ªìπ∞“π„π°“√§”π«≥

À“§à“‡ªÕ√å‡´Áπμåμà“ßÊ
À¡“¬‡Àμÿ ∂â“„™âÀ‘π∑’Ëºà“π°“√∑¥ Õ∫À“ª√‘¡“≥ΩÿÉπ¥â«¬

°“√≈â“ß¡“∑¥ Õ∫À“¢π“¥§≈–μàÕ °“√§”π«≥¢π“¥§≈–„Àâ„™â

°“√§”π«≥
§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (F.M.) = §à“‡ªÕ√å‡´Áπμå

 – ¡¢ÕßÀ‘π∑’Ë§â“ß∫πμ–·°√ß ‡∫Õ√å 100 ·≈–À¬“∫
°«à“À“√¥â«¬ 100

F.M. = (0+4.31+53.81+79.66+97.78+98.43
      +98.43 +98.43+98.43+98.43)/100

F.M. =  7.28
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μ“√“ß∑’Ë 7  ¢π“¥μ–·°√ß¡“μ√∞“π∑’Ë„™â„π°“√À“¢π“¥§≈–¢ÕßÀ‘π

®“°°“√«‘‡§√“–Àå®–‡ÀÁπ«à“μ–·°√ß√àÕπ¢π“¥„À≠à
∑’Ë ÿ¥∑’Ë¡’À‘π§â“ß∫πμ–·°√ß‡°‘π 15% §◊Õμ–·°√ß¢π“¥
1/2" μ√–·°√ß√àÕπ∑’Ë¢π“¥„À≠à°«à“ 1 ™—Èπ§◊Õ μ–·°√ß
¢π“¥ 3/4" ¥—ßπ—Èπ¢π“¥„À≠à ÿ¥¢ÕßÀ‘ππ’È§◊Õ 3/4"
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°“√∑¥ Õ∫§«“¡μâ“π∑“π°“√ ÷°°√àÕπ
¢ÕßÀ‘π‚¥¬‡§√◊ËÕß∑¥ Õ∫≈Õ ·Õß‡®≈’ 

(Abrasion Test by Los Angeles Machine)

∫∑∑’Ë 6

∫∑π”
°“√∑¥ Õ∫π’È‡æ◊ËÕ»÷°…“§«“¡μâ“π∑“π°“√ ÷°°√àÕπ

¢ÕßÀ‘π‚¥¬‡§√◊ËÕß∑¥ Õ∫≈Õ ·Õß‡®≈’  §à“¥—ß°≈à“«
‡ªìπ§à“∑’Ë∫Õ°„Àâ∑√“∫∂÷ß§ÿ≥¿“æ¢ÕßÀ‘π„π°“√μâ“π
∑“π°“√ ÷°°√àÕπ ·≈–°“√°√–·∑°

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
§Õπ°√’μπÕ°®“°‡ªìπ à«πª√–°Õ∫∑’Ë ”§—≠¢Õß

‚§√ß √â“ßÕ“§“√ ‡™àπ ‡ “ §“π °”·æß√—∫·√ß‡©◊Õπ
(Shear wall) ·≈–‡ “‡¢Á¡·≈â« ¬—ßπ”‰ª„™â„πß“π∂ππ
≈“π®Õ¥√∂ æ◊Èπ‚√ßß“π æ◊Èπ π“¡∫‘πÕ’°¥â«¬

º‘«Àπâ“¢Õß§Õπ°√’μ πÕ°®“°∑”Àπâ“∑’Ë√—∫πÈ”Àπ—°
®“°≈âÕ¬“πæ“Àπ– ‡æ◊ËÕ∂à“¬≈ß Ÿàæ◊Èπ∑“ß·≈â«¬—ßμâÕß
¡’§«“¡ “¡“√∂√—∫·√ß‡ ’¬¥ ’·≈–·√ß°√–·∑°®“°≈âÕ
¬“πæ“Àπ–∑’Ë°√–∑”Õ¬Ÿàμ≈Õ¥‡«≈“ ¥—ßπ—Èπ§«“¡ “¡“√∂
¢ÕßÀ‘π„π°“√μâ“π∑“π°“√ ÷°°√àÕπ®÷ß‡ªìπ§à“∑’Ë ”§—≠
Õ’°§à“Àπ÷Ëß∑’ËμâÕß§”π÷ß∂÷ß ‡æ◊ËÕ„Àâ§Õπ°√’μ¡’§«“¡∑π∑“π
 Ÿß·≈–¡’Õ“¬ÿ°“√„™âß“π¬“«π“π

°“√∑¥ Õ∫§«“¡μâ“π∑“π°“√ ÷°°√àÕπ¢ÕßÀ‘π
‚¥¬‡§√◊ËÕß∑¥ Õ∫≈Õ ·Õß‡®≈’ ∑”‰¥â®“° °“√«—¥§à“
§«“¡ ÷°°√àÕπ∑’Ë‡°‘¥¢÷Èπ°—∫¡«≈√«¡ ®“°°“√°√–·∑°
·≈–°“√‡ ’¬¥ ’°—∫≈Ÿ°‡À≈Á°°≈¡ ´÷Ëß¡’¢π“¥μ“¡∑’Ë°”Àπ¥
·≈–¡’®”π«π¢÷ÈπÕ¬Ÿà°—∫¢π“¥§≈–¢Õßμ—«Õ¬à“ß∑¥ Õ∫
„π¢≥–∑’Ë∂—ßÀ¡ÿπ√Õ∫μ—«‡Õß®–¡’·ºàπ‡À≈Á°∑’Ëμ—Èß©“°°—∫
ºπ—ß¢Õß∂—ß ®–æ“μ—«Õ¬à“ß∑¥ Õ∫·≈–≈Ÿ°‡À≈Á°°≈¡
¢÷Èπ‰ªæ√âÕ¡Ê °—π ‡¡◊ËÕμ—«Õ¬à“ß∑¥ Õ∫°—∫≈Ÿ°‡À≈Á°°≈¡
Õ¬Ÿà Ÿß¢÷Èπ®–μ°≈ß¡“°√–·∑°°—∫ºπ—ß¥â“πμ√ß¢â“¡„π∂—ß
‡À≈Á° °√–∫«π°“√π’È®–∑”´È”°—π‰ª‡√◊ËÕ¬Ê ®π§√∫
®”π«π√Õ∫∑’Ë°”Àπ¥ ®“°π—Èπ®÷ßπ”μ—«Õ¬à“ß∑¥ Õ∫ÕÕ°®“°
∂—ß ·≈â«π”¡“·¬°¢π“¥¥â«¬μ–·°√ß‡æ◊ËÕÀ“‡ªÕ√å‡´Áπμå
°“√ ÷°°√àÕπ

®“°¡“μ√∞“π  ASTM C 33 À‘π∑’Ë„™â„πß“π
§Õπ°√’μ∑’ËμâÕß√—∫·√ß‡ ’¬¥∑“π¡“°‡™àπ ß“π∂ππ
‡¡◊ËÕºà“π°“√∑¥ Õ∫‚¥¬‡§√◊ËÕß≈Õ ·Õß‡®≈’ ·≈â«®–
μâÕß¡’ à«π∑’Ë ÷°°√àÕπ‰ª‰¡à‡°‘π 35% ¢ÕßπÈ”Àπ—°‡¥‘¡
®÷ß‡À¡“– ¡°—∫°“√π”¡“º ¡‡æ◊ËÕ∑”§Õπ°√’μ

∂â“¡«≈√«¡À¬“∫¡’§«“¡μâ“π∑“πμàÕ°“√ ÷°°√àÕπ
∑’ËμË”·≈â« „π°“√ÕÕ°·∫∫ à«πº ¡§Õπ°√’μ‡æ◊ËÕ„Àâ¡’
§ÿ≥ ¡∫—μ‘„π°“√√—∫·√ß‡ ’¬¥ ’·≈–·√ß°√–·∑°μ“¡
§«“¡μâÕß°“√π—È π ®”‡ªìπμâÕß‡æ‘Ë¡ª√‘¡“≥¡«≈√«¡
≈–‡Õ’¬¥´÷Ëß®– àßº≈μàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥πÈ”·≈–
ªŸπ´’‡¡πμå ‚¥¬®–∑”„Àâ‡°‘¥§«“¡ ‘Èπ‡ª≈◊Õß¡“°¢÷Èπ

πÕ°®“°§«“¡μâ“π∑“π°“√ ÷°°√àÕπ¢ÕßÀ‘π∑’Ë‡ªìπ
ªí®®—¬ ”§—≠μàÕ§«“¡μâ“π∑“π°“√ ÷°°√àÕπ¢Õß§Õπ°√’μ
·≈â«¬—ß¡’ªí®®—¬ ”§—≠Õ◊ËπÊ ∑’Ë§«√æ‘®“√≥“¥—ßπ’È§◊Õ

1. °”≈—ßÕ—¥¢Õß§Õπ°√’μ
°“√‡æ‘Ë¡§«“¡ “¡“√∂„π°“√μâ“π∑“π°“√‡ ’¬¥ ’

 “¡“√∂∑”‰¥â‚¥¬°“√‡æ‘Ë¡°”≈—ßÕ—¥§Õπ°√’μ ®“°°“√
»÷°…“æ∫«à“§Õπ°√’μ∑’Ë¡’°”≈—ßÕ—¥ 140 °°./μ√.´¡.
∑√ß≈Ÿ°∫“»°å®–¡’Õ—μ√“‡ ’¬À“¬ª√–¡“≥ 5 ‡∑à“ ¢Õß
§Õπ°√’μ∑’Ë¡’°”≈—ßÕ—¥ 280 °°./μ√.´¡. ∑√ß≈Ÿ°∫“»°å
 à«π§Õπ°√’μ∑’Ë°”≈—ßÕ—¥√–À«à“ß 280-420 °°./μ√.´¡.
∑√ß≈Ÿ°∫“»°å ®–¡’§«“¡μâ“π∑“π°“√‡ ’¬¥ ’∑’Ë¥’¡“°

2. Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμå
∫√‘‡«≥º‘«§Õπ°√’μ¥â“π∫π∑’Ë¡’°“√‡¬‘È¡®–¡’§«“¡

ÕàÕπ·Õ∑’Ë ÿ¥ ¥—ßπ—Èπ°“√≈¥Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμå
‰¡à„Àâ‡°‘π 0.45-0.50 ®–™à«¬≈¥°“√‡¬‘È¡·≈–‡æ‘Ë¡§«“¡
∑π∑“πμàÕ°“√ ÷°°√àÕπ∫√‘‡«≥º‘«Àπâ“¢Õß§Õπ°√’μ
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3. À‘π·≈–∑√“¬
πÕ°®“°°“√‡≈◊Õ°„™âÀ‘π·≈–∑√“¬∑’Ë¡’§«“¡

·¢Áß·°√àß·≈â« ¬—ß “¡“√∂‡æ‘Ë¡§«“¡μâ“π∑“π°“√
 ÷°°√àÕπ‰¥â‚¥¬°“√‡≈◊Õ°„™âÀ‘π∑’Ë¡’¢π“¥„À≠à¢÷Èπ

4. °“√‡∑·≈–°“√·μàßº‘«Àπâ“
§«√®’È ‡¢¬à“§Õπ°√’μ„Àâ·πàπÕ¬à“ß ¡Ë”‡ ¡Õ„π

·∫∫À≈àÕ√«¡∑—ÈßμâÕß·μàßº‘«Àπâ“„Àâ‡À¡“– ¡ ´÷Ëß®–
∑”„Àâ§Õπ°√’μ∑’Ë‰¥â¡’§ÿ≥¿“æ∑’Ëº‘«¥’ ·≈–™à«¬≈¥
ª√‘¡“≥øÕßÕ“°“»„π§Õπ°√’μ

5. °“√∫à¡
§«√∫à¡§Õπ°√’μ¥â«¬«‘∏’°“√∑’Ë‡À¡“– ¡·≈–¡’√–¬–

‡«≈“°“√∫à¡∑’Ë∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“‰Œ‡¥√™—Ëπ∑’Ë ¡∫Ÿ√≥å∑’Ë ÿ¥

6. ≈—°…≥–º‘«§Õπ°√’μ
„π°√≥’∑’Ë¡’°“√‡ ’¬¥ ’Õ¬à“ß¡“° ®”‡ªìπ∑’Ë®–μâÕß

‡≈◊Õ°„™â§Õπ°√’μ∑’Ë¡’°”≈—ßÕ—¥ Ÿß¡“° À√◊Õ„™â«— ¥ÿÕ◊Ëπ
‡§≈◊Õ∫º‘«À√◊Õ„π∫“ß‚§√ß √â“ßÕ“®®–μâÕß∑”„Àâº‘«§Õπ°√’μ
‡√’¬∫¡“°Ê

7. √Õ¬μàÕ (Joint)
§«√ÕÕ°·∫∫·≈–°àÕ √â“ß√Õ¬μàÕ„Àâ‡À¡“– ¡

‡æ◊ËÕ≈¥°“√°√–·∑°

°“√∑¥ Õ∫§«“¡μâ“π∑“πμàÕ°“√
 ÷°°√àÕπ¢Õß¡«≈√«¡À¬“∫‚¥¬
‡§√◊ËÕß≈Õ ·Õß‡®≈’ 

¡“μ√∞“π∑’Ë„™â
ASTM C 131
Standard Test Method for Resistance to
Degradation of Small-Size Coarse Aggregate by
Abrasion and Impact in The Los Angeles Machine

Õÿª°√≥å
1. ‡§√◊ËÕß∑¥ Õ∫≈Õ ·Õß‡®≈’ 
2. μ–·°√ß√àÕπ¡“μ√∞“π  (· ¥ß‰«â„πμ“√“ß∑’Ë 1)
3. ‡§√◊ËÕß™—Ëß∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.1% ¢ÕßπÈ”Àπ—°

√Ÿª∑’Ë 1 ‡§√◊ËÕß∑¥ Õ∫≈Õ ·Õß‡®≈’ 

«‘∏’∑¥ Õ∫
1. ‡μ√’¬¡μ—«Õ¬à“ß∑¥ Õ∫ ‚¥¬π”¡«≈√«¡À¬“∫

¡“≈â“ß·≈–Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“‡´≈‡ ’́¬ 
®ππÈ”Àπ—°§ß∑’Ë π”¡“√àÕπ·¬°¢π“¥§≈–¥â«¬μ–·°√ß
¡“μ√∞“π ®“°π—Èπ√«¡À‘π¢π“¥μà“ßÊ „À¡àÕ’°§√—Èßμ“¡
‡°√¥∑’Ë√–∫ÿ‰«â„πμ“√“ß∑’Ë 1 ∂â“¡«≈√«¡¡’™à«ß¢Õß¢π“¥
§≈–°«â“ß „Àâ‡≈◊Õ°„™â‡°√¥¢Õßμ“√“ß∑’Ë„°≈â‡§’¬ß°—∫¢π“¥
∑’ËμâÕß°“√„™âß“π¡“°∑’Ë ÿ¥

¡«≈√«¡∑’Ë„™â∑¥ Õ∫
4. ≈Ÿ°‡À≈Á°¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 46.8 ¡¡.

¡’πÈ”Àπ—°≈Ÿ°≈– 390-445 °√—¡



2000 The Concrete Products and Aggregate Co.,Ltd.C
43

μ“√“ß∑’Ë 1 ¢π“¥¢Õßμ—«Õ¬à“ß∑¥ Õ∫

2. „ àμ—«Õ¬à“ß∑¥ Õ∫„π‡§√◊ËÕß∑¥ Õ∫≈Õ ·Õß‡®≈’ 
·≈â«„ à®”π«π≈Ÿ°‡À≈Á°„Àâ Õ¥§≈âÕßμ“¡¢π“¥¢Õß¡«≈
√«¡À¬“∫ (Grade) μ“¡μ“√“ß∑’Ë 2

μ“√“ß∑’Ë 2 ®”π«π≈Ÿ°‡À≈Á°μ“¡¢π“¥
 ¢Õß¡«≈√«¡ (Grade)

3. ‡ªî¥‡§√◊ËÕß∑¥ Õ∫≈Õ ·Õß‡®≈’ ´÷ËßÀ¡ÿπ¥â«¬Õ—μ√“
30-33 √Õ∫/π“∑’ μ—Èß‡§√◊ËÕß„ÀâÀ¡ÿπ 500 √Õ∫

4. À≈—ß®“°‡§√◊ËÕßÀ¬ÿ¥ π”μ—«Õ¬à“ß∑¥ Õ∫ÕÕ°¡“
·¬°Õ¬à“ß§√à“«Ê ¥â«¬μ–·°√ß„À≠à°«à“‡∫Õ√å 12

5. π” à«π∑’Ëºà“πμ–·°√ß¡“√àÕπ¥â«¬μ–·°√ß‡∫Õ√å 12
6. π”μ—«Õ¬à“ß∑¥ Õ∫ à«π∑’Ë„À≠à°«à“μ–·°√ß‡∫Õ√å

12 ¡“≈â“ß·≈–Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“‡´≈‡´’¬ 
®ππÈ”Àπ—°§ß∑’Ë ™—ËßπÈ”Àπ—° B

√Ÿª∑’Ë 2 Õÿª°√≥å∑¥ Õ∫§«“¡μâ“π∑“π°“√ ÷°°√àÕπ

°“√§”π«≥
‡ªÕ√å‡´Áπμå°“√ Ÿ≠‡ ’¬ =  (A - B)  x 100
                                    A
A = πÈ”Àπ—°μ—«Õ¬à“ß∑—ÈßÀ¡¥°àÕπ∑¥ Õ∫
        (¡’§à“ª√–¡“≥ 5,000 ± 10 °√—¡)
B = πÈ”Àπ—°μ—«Õ¬à“ß¿“¬À≈—ß°“√∑¥ Õ∫∑’Ë¡’¢π“¥
        „À≠à°«à“μ–·°√ß‡∫Õ√å 12
§à“μ—«Õ¬à“ß
A = 5,000.9  °√—¡
B = 3,583.3  °√—¡
‡ªÕ√å‡´Áπμå°“√ Ÿ≠‡ ’¬ =  (5,000.9 - 3,583.3) x 100
                                     5,000.9

   =        28.35 %
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∫∑∑’Ë 7
°“√∑¥ Õ∫À“¥—™π’§«“¡·∫π (FLAKINESS)
·≈–¥—™π’§«“¡¬“«¢ÕßÀ‘π (ELONGATION)

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

(Flakiness Index) ·≈–¥—™π’§«“¡¬“«¢ÕßÀ‘π (Elon-
gation Index) ‡æ◊ËÕ„™â‡ªìπ‡°≥±å„π°“√æ‘®“√≥“
≈—°…≥–√Ÿª√à“ß¢ÕßÀ‘π¥—ß°≈à“««à“¡’§«“¡‡À¡“– ¡∑’Ë®–
π”¡“‡ªìπ«— ¥ÿº ¡∑”§Õπ°√’μÀ√◊Õ‰¡à ∑—Èßπ’È‡æ√“–
√Ÿª√à“ß¢ÕßÀ‘π¡’º≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ ¥‚¥¬μ√ß

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

1. √Ÿª√à“ß·≈–≈—°…≥–º‘«¢Õß¡«≈√«¡
√Ÿª√à“ß·≈–≈—°…≥–º‘«¢Õß¡«≈√«¡¡’Õ‘∑∏‘æ≈μàÕ

§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ ¥¡“°°«à“§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ
∑’Ë·¢Áßμ—«·≈â« ¡«≈√«¡∑’Ë¡’º‘«À¬“∫À√◊Õ¡’√Ÿª√à“ß·∫π
·≈–¬“«®–μâÕß°“√ª√‘¡“≥´’‡¡πμå‡æ μå¡“°°«à“§Õπ°√’μ
∑’Ë„™â¡«≈√«¡√Ÿª√à“ß°≈¡À√◊Õ‡À≈’Ë¬¡∑’Ë√–¥—∫§«“¡ “¡“√∂
‡∑‰¥â (Workability) ‡¥’¬«°—π  ́ ÷Ëßμ“¡¡“μ√∞“πÕ—ß°ƒ…
BS 812 Part 1 1975 ‰¥â„Àâ§”π‘¬“¡¢Õß√Ÿª√à“ß
·≈–≈—°…≥–¡«≈√«¡‰«â¥—ßπ’È

1.1. °≈¡ (Rounded)(Rounded)(Rounded)(Rounded)(Rounded) ≈—°…≥–º‘«¢Õß¡«≈√«¡
‡°≈’È¬ß‰¡à¡’‡À≈’Ë¬¡‡π◊ËÕß®“°°“√‡ ’¬¥ ’°—π‡Õß ‡™àπ °√«¥
∑√“¬®“°·¡àπÈ” À√◊Õ™“¬∑–‡≈ ¡«≈√«¡∑’Ë¡’≈—°…≥–
°âÕπ°≈¡®–™à«¬„Àâ∑”ß“πßà“¬·≈–ª√–À¬—¥ ‡æ√“–μâÕß
°“√ªŸπ ’́‡¡πμå·≈–πÈ”„π à«πº ¡πâÕ¬°«à“  ‡π◊ËÕß®“°æ◊Èπ
∑’Ëº‘« —¡º— ∑’ËπâÕ¬°«à“

1.2. ∫‘¥‡∫’È¬« (Irregular)(Irregular)(Irregular)(Irregular)(Irregular) ≈—°…≥–√Ÿª√à“ß¢Õß
¡«≈√«¡‰¡à ¡Ë”‡ ¡Õ‚¥¬∏√√¡™“μ‘ À√◊Õ∂Ÿ°‡ ’¬¥ ’
¡“∫â“ß·≈–¡’‡À≈’Ë¬¡¡π ‡™àπ °√«¥∑√“¬∑’Ë‰¥â®“°∫àÕÀ‘π
‡À≈Á°‰ø ∑’Ë‰¥â®“°æ◊Èπ¥‘πÀ√◊Õ¢ÿ¥¢÷Èπ¡“

1.3. ‡À≈’Ë¬¡ (Angular)(Angular)(Angular)(Angular)(Angular) ≈—°…≥–√Ÿª√à“ß¢Õß
¡«≈√«¡¡’‡À≈’Ë¬¡‡°‘¥®“°¥â“π∑’Ë‡√’¬∫¡“∫√√®∫°—π·≈–
‡ÀÁπ‰¥â™—¥  ‡™àπ À‘π¬àÕ¬®“°‡§√◊ËÕß‚¡à∑ÿ°·∫∫  À‘π∑’Ëμ°
μ“¡‰À≈à‡¢“

1.4. ·∫π (Flat or Flaky)(Flat or Flaky)(Flat or Flaky)(Flat or Flaky)(Flat or Flaky) ≈—°…≥–√Ÿª√à“ß
¢Õß¡«≈√«¡¡’§«“¡Àπ“πâÕ¬¡“°‡¡◊ËÕ ‡∑’¬∫°—∫§«“¡
°«â“ßÀ√◊Õ§«“¡¬“« ª°μ‘®–‡ªìπ‡À≈’Ë¬¡¥â«¬ ‡™àπ
À‘π∑’Ë¡’≈—°…≥–‡ªìπ™—Èπ °“√æ‘®“√≥“«à“¡«≈√«¡π—Èπ·∫π
(Flat or Flaky) °ÁμàÕ‡¡◊ËÕ¡’§«“¡Àπ“πâÕ¬°«à“ 0.6 ‡∑à“
¢Õß§à“‡©≈’Ë¬¢π“¥μ–·°√ß¡“μ√∞“π ´÷Ëß„™â ‡ªìπμ—«
°”Àπ¥¢π“¥¢ÕßÕπÿ¿“§„π·μà≈–¢π“¥μ√–·°√ß

1.5. ¬“«‡√’¬« (Elongated)(Elongated)(Elongated)(Elongated)(Elongated) ≈—°…≥–√Ÿª√à“ß
¢Õß¡«≈√«¡¡’§«“¡¬“«¡“° ‡¡◊ËÕ‡∑’¬∫°—∫§«“¡°«â“ß·≈–
§«“¡Àπ“  °“√æ‘®“√≥“«à“¡«≈√«¡π—Èπ¬“«‡√’¬« (Elon-
gated) °ÁμàÕ‡¡◊ËÕ¡’§«“¡¬“«¡“°°«à“ 1.8 ‡∑à“¢Õß
§à“‡©≈’Ë¬¢π“¥μ–·°√ß¡“μ√∞“π´÷Ëß„™â‡ªìπμ—«°”Àπ¥
¢π“¥¢ÕßÕπÿ¿“§„π·μà≈–¢π“¥μ√–·°√ß

1.6. ·∫π·≈–¬“«‡√’¬« (Flaky and Elongated)(Flaky and Elongated)(Flaky and Elongated)(Flaky and Elongated)(Flaky and Elongated)
≈—°…≥–√Ÿª√à“ß¢Õß¡«≈√«¡¡’§«“¡¬“«¡“°°«à“§«“¡
°«â“ß¡“° ·≈–¡’§«“¡°«â“ß¡“°°«à“§«“¡Àπ“¡“°
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√Ÿª∑’Ë 1 °“√·∫àßª√–‡¿∑¢Õß¡«≈√«¡μ“¡√Ÿª√à“ß¢ÕßÕπÿ¿“§

2. Õ‘∑∏‘æ≈¢Õß√Ÿª√à“ß¡«≈√«¡μàÕ§Õπ°√’μ
2.1. °”≈—ßÕ—¥·≈–§«“¡ “¡“√∂‡∑‰¥â (Strength(Strength(Strength(Strength(Strength

and Workability)and Workability)and Workability)and Workability)and Workability) √Ÿª√à“ß¢Õß¡«≈√«¡ (Shape)
¡’§«“¡ ”§—≠μàÕ§«“¡ “¡“√∂‡∑‰¥â¢Õß§Õπ°√’μ ¥
·≈–°”≈—ßÕ—¥¢Õß§Õπ°√’μ∑’Ë·¢Áßμ—«·≈â« ‚¥¬¡«≈√«¡
∑’Ë¡’√Ÿª√à“ß·∫π (Flat or Flaky) À√◊Õ ¬“«‡√’¬« (Elon-
gated) ®–¡’æ◊Èπ∑’Ëº‘«‚¥¬√«¡¡“°°«à“¡«≈√«¡ª°μ‘
‡¡◊ËÕπÈ”Àπ—°¢Õß¡«≈√«¡‡∑à“°—π μ“¡∑’Ë· ¥ß„πμ—«Õ¬à“ß
∑’Ë 1 ¥—ßπ—Èπ¡«≈√«¡∑’Ë¡’√Ÿª√à“ß·∫πÀ√◊Õ¬“«‡√’¬«®÷ßμâÕß°“√
ª√‘¡“≥πÈ”·≈–ª√‘¡“≥ªŸπ´’‡¡πμå¡“°¢÷Èπ ‡æ◊ËÕ„Àâ‰¥â§«“¡
 “¡“√∂‡∑‰¥â (Workability) ‡∑à“Ê °—π À√◊Õ∂â“„™âª√‘¡“≥
ªŸπ´’‡¡πμå·≈–§à“¬ÿ∫μ—«‡∑à“‡¥‘¡ °”≈—ßÕ—¥¢Õß§Õπ°√’μ
®–≈¥≈ß ‡æ√“–μâÕß‡æ‘Ë¡ª√‘¡“≥πÈ”À√◊Õ‡æ‘Ë¡Õ—μ√“ à«ππÈ”
μàÕ´’‡¡πμåπ—Ëπ‡Õß

μ—«Õ¬à“ß∑’Ë 1  ¡¡ÿμ‘«à“À‘π¡’√Ÿª√à“ß‡ªìπ∑√ß≈Ÿ°∫“»°å
¢π“¥ 2 x 2 x 2 ´¡. ®–¡’ª√‘¡“μ√ 8  ≈∫.´¡. ·≈–
¡’æ◊Èπ∑’Ëº‘« 2 x 2 x 6 = 24 μ√.´¡. ·μà∂â“À‘ππ’È¡’√Ÿª√à“ß

·∫π¬“« (Flaky and Elongated) ¢π“¥ 0.5 x 2 x 8 ́ ¡.
®–¡’ª√‘¡“μ√ 8 ≈∫.´¡. ·≈–¡’æ◊Èπ∑’Ëº‘« = 2 x (0.5x2)
+ 2 x (0.5x8) + 2 x (2x8) = 42 μ√.´¡.
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2.2. §«“¡∑π∑“π (Durability)(Durability)(Durability)(Durability)(Durability) ®“°°“√∑’Ë
¡«≈√«¡¡’√Ÿª√à“ß·∫πÀ√◊Õ¬“«‡√’¬«  ∂â“„™âª√‘¡“≥
ªŸπ´’‡¡πμå·≈–§à“¬ÿ∫μ—«‡∑à“‡¥‘¡ πÕ°®“°°”≈—ßÕ—¥¢Õß
§Õπ°√’μ®–≈¥≈ß ‡æ√“–μâÕß‡æ‘Ë¡ª√‘¡“≥πÈ”À√◊Õ‡æ‘Ë¡
Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμå·≈â« ¬—ß¡’º≈„Àâ§«“¡∑π∑“π
¢Õß§Õπ°√’μ≈¥≈ßÕ’°¥â«¬ ∑—Èßπ’È‡æ√“–πÈ” à«πÀπ÷Ëß®–
Õ¬Ÿà„π≈—°…≥–‡ªìπ·Õàß„μâÀ‘π ·≈–∫“ß à«π®–‡§≈◊ËÕπ∑’Ë
¢÷Èπ Ÿàº‘«Àπâ“§Õπ°√’μÀ√◊Õ∑’Ë‡√’¬°«à“°“√‡¬‘È¡ (Bleeding)
‡¡◊ËÕ§Õπ°√’μ·¢Áßμ—«·≈â« ·ÕàßπÈ”¥—ß°≈à“«®–‡ªìπ™àÕß«à“ß
∑’Ë μà Õ ‡π◊Ë Õ ß „π‡π◊È Õ§Õπ°√’μ (Inter Connection
Void) ∑”„Àâ§Õπ°√’μ¡’§«“¡ “¡“√∂ ÷́¡ºà“π‰¥â¢ÕßπÈ”
(Permeability) ‡æ‘Ë¡¢÷Èπ·≈–§«“¡∑π∑“π (Durability)
≈¥≈ß

√Ÿª∑’Ë 2 ≈—°…≥–·ÕàßπÈ”„μâ¡«≈√«¡∑’Ë‡ªìπ “‡Àμÿ„Àâ§«“¡∑π∑“π
¢Õß§Õπ°√’μ≈¥≈ß

 ”À√—∫ß“π§Õπ°√’μ∑—Ë«‰ª„πª√–‡∑»‰∑¬¡«≈√«¡
∑’Ë®–π”¡“„™â§«√¡’¥—™π’§«“¡·∫π (Flakiness Index)
‰¡à‡°‘π 40% ·≈–¥—™π’§«“¡¬“« (Elongation Index)
‰¡à‡°‘π 35%  à«π§Õπ°√’μ∑’Ë„™â„πß“πªíö¡·≈–§Õπ°√’μ
°”≈—ßÕ—¥ Ÿß §«√¡’§à“¥—ß°≈à“«‰¡à‡°‘π 25%

°“√∑¥ Õ∫À“¥—™π’§«“¡·∫π¢ÕßÀ‘π

¡“μ√∞“π∑’Ë„™â
BS 812 : Section 105.1 : 1989
Flakiness Index of Coarse Aggregate

Õÿª°√≥å
1. ‡§√◊ËÕß™—Ëß∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.1% ¢ÕßπÈ”Àπ—°

¡«≈√«¡∑’Ë„™â∑¥ Õ∫
2. μŸâÕ∫∑’Ë “¡“√∂§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‰¥â∑’Ë 110 ± 5

Õß»“‡´≈‡´’¬ 
3. ‡§√◊ËÕß·¬°¢π“¥§≈–∑’Ë¡’¢π“¥·≈–μ–·°√ß

‡À¡“– ¡°—∫«—μ∂ÿ¥‘∫∑’Ë®–π”¡“∑¥ Õ∫ ‚¥¬„™â™ÿ¥¢Õß
μ–·°√ß ¥—ß· ¥ß„πμ“√“ß∑’Ë 1

μ“√“ß∑’Ë 1  ¢π“¥¢Õßμ–·°√ß∑’Ë„™â∑¥ Õ∫

4. ‡§√◊ËÕß¡◊Õ∑¥ Õ∫§«“¡·∫π (Metal Thickness
Gauge) ¥—ß· ¥ß„π√Ÿª∑’Ë 3

√Ÿª∑’Ë 3 ‡§√◊ËÕß¡◊Õ∑¥ Õ∫§«“¡·∫π
            (Metal Thickness Gauge)
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«‘∏’∑¥ Õ∫
1. π”¡«≈√«¡¡“√àÕπºà“πμ–·°√ß¢π“¥ 63.0 ¡¡.

50.0 ¡¡. 37.5 ¡¡. 28.0 ¡¡. 20.0 ¡¡. 14.0 ¡¡.
10.0 ¡¡. ·≈– 6.3 ¡¡. ®“°π—Èπ·¬° à«π∑’Ë§â“ß∫πμ–·°√ß
¢π“¥ 63.0 ¡¡. ·≈– à«π∑’Ëºà“πμ–·°√ß 6.3 ¡¡. ÕÕ°‰ª

2. ≈â“ßÀ‘π„Àâ –Õ“¥·≈–Õ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘
110 ± 5 Õß»“‡´≈‡ ’́¬ ®ππÈ”Àπ—°§ß∑’Ë ·≈â«∑‘Èß‰«â„Àâ‡¬Áπ

3. ™—Ë ßπÈ”Àπ—°¡«≈√«¡∑’Ë§â“ß∫πμ–·°√ß√àÕπ
¡“μ√∞“π·μà≈–¢π“¥„Àâ‰¥âμ“¡μ“√“ß∑’Ë 2 ·≈â«∫—π∑÷°§à“

4. §”π«≥À“§à“πÈ”Àπ—°√«¡¢Õßμ—«Õ¬à“ß∑’Ëºà“π
μ–·°√ß 63.0 ¡¡. ·≈–§â“ßμ–·°√ß 6.3 ¡¡. ∫—π∑÷°
§à“ M

1

5. §”π«≥À“‡ªÕ√å‡´Áπμå∑’Ë§â“ß¢Õßμ—«Õ¬à“ß·μà≈–

¢π“¥‡∑’¬∫°—∫πÈ”Àπ—°√«¡
6. μ—¥¢π“¥§≈–∑’Ë¡’πÈ”Àπ—°πâÕ¬°«à“À√◊Õ‡∑à“°—∫

5% ¢ÕßπÈ”Àπ—°√«¡∑‘Èß‰ª ·≈â«√«¡πÈ”Àπ—°∑’Ë‡À≈◊Õ„À¡à
∫—π∑÷°‡ªìπ§à“ M

2

7. «—¥§«“¡·∫π¢Õßμ—«Õ¬à“ß∑¥ Õ∫·μà≈–¢π“¥
„Àâμ√ß°—∫¢π“¥¢Õß Metal Thickness Guage
¥—ßμ“√“ß∑’Ë 2 ‚¥¬°“√„™â¡◊Õ·¬°¡«≈√«¡∑’Ë‰¡à “¡“√∂
ºà“π™àÕß¢Õß Metal Thickness Guage ‰¥âÕÕ°·≈â«
™—ËßπÈ”Àπ—°¡«≈√«¡·μà≈–¢π“¥∑’Ë ºà“π Guage μàÕ
®“°π—Èπ§”π«≥À“πÈ”Àπ—°√«¡  ∫—π∑÷°‡ªìπ§à“ M

3

8. §”π«≥À“§à“¥—™π’§«“¡·∫π
  Flakiness  Index  (FI)  =   M

3
  x 100

                                                       M
2

μ“√“ß∑’Ë 2 πÈ”Àπ—°μ—«Õ¬à“ß∑¥ Õ∫μ“¡¢π“¥μ–·°√ß·≈–§«“¡°«â“ß¢Õß™àÕß Metal Thickness GaugeMetal Thickness GaugeMetal Thickness GaugeMetal Thickness GaugeMetal Thickness Gauge

À¡“¬‡Àμÿ  * ¢π“¥‡∑à“°—∫ 0.6 ‡∑à“¢Õß§à“‡©≈’Ë¬¢π“¥μ–·°√ß∑’Ëºà“π·≈–∑’Ë§â“ß
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μ—«Õ¬à“ß∑’Ë 2 °“√§”π«≥À“§à“¥—™π’§«“¡·∫π (Flakiness Index)

°“√∑¥ Õ∫À“¥—™π’§«“¡¬“«¢ÕßÀ‘π

¡“μ√∞“π∑’Ë„™â
BS 812 : Section 105.2 : 1990
Elongation Index of Coarse Aggregate

Õÿª°√≥å
1. ‡§√◊ËÕß™—Ëß∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.1% ¢ÕßπÈ”Àπ—°

¡«≈√«¡∑’Ë„™â∑¥ Õ∫
2. μŸâÕ∫∑’Ë “¡“√∂§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‰¥â∑’Ë 110 ± 5

Õß»“‡´≈‡´’¬ 
3. ‡§√◊ËÕß·¬°¢π“¥§≈–∑’Ë¡’¢π“¥·≈–μ–·°√ß

‡À¡“– ¡°—∫«—μ∂ÿ¥‘∫∑’Ë®–π”¡“∑¥ Õ∫ ‚¥¬„™â™ÿ¥¢Õß
μ–·°√ß ¥—ß· ¥ß„πμ“√“ß∑’Ë 3

Flakiness  Index  (FI)   =   M
3
  x 100

M
2

=     714.8  x 100
2,670.7

= 26.76 %

μ“√“ß∑’Ë 3  ¢π“¥¢Õßμ–·°√ß∑’Ë„™â∑¥ Õ∫
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4. ‡§√◊ËÕß¡◊Õ∑¥ Õ∫§«“¡¬“« (Metal Length
Gauge) ¥—ß· ¥ß„π√Ÿª∑’Ë 4

√Ÿª∑’Ë 4  ‡§√◊ËÕß¡◊Õ∑¥ Õ∫§«“¡¬“« (Metal Length Gauge)

«‘∏’∑¥ Õ∫
1. π”¡«≈√«¡¡“∑”°“√√àÕπºà“πμ–·°√ß¢π“¥

50.0 ¡¡. 37.5 ¡¡. 28.0 ¡¡. 20.0 ¡¡. 14.0 ¡¡.
10.0 ¡¡. ·≈– 6.3 ¡¡. ®“°π—Èπ·¬°¡«≈√«¡ à«π∑’Ë§â“ß
∫πμ–·°√ß¢π“¥ 50 ¡¡. ·≈– à«π∑’Ëºà“πμ–·°√ß 6.3 ¡¡.
ÕÕ°‰ª

2. ≈â“ßÀ‘π„Àâ –Õ“¥·≈–Õ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘
110 ± 5 Õß»“‡´≈‡ ’́¬ ®ππÈ”Àπ—°§ß∑’Ë ·≈â«∑‘Èß‰«â„Àâ‡¬Áπ

3. ™—Ë ßπÈ”Àπ—°¡«≈√«¡∑’Ë§â“ß∫πμ–·°√ß√àÕπ
¡“μ√∞“π·μà≈–¢π“¥„Àâ‰¥âμ“¡μ“√“ß∑’Ë 4

μ“√“ß∑’Ë 4  πÌÈ“Àπ—°μ—«Õ¬à“ß∑¥ Õ∫μ“¡¢π“¥μ–·°√ß·≈–™àÕß«à“ß√–À«à“ß Metal Length GaugeMetal Length GaugeMetal Length GaugeMetal Length GaugeMetal Length Gauge

À¡“¬‡Àμÿ  * ¢π“¥‡∑à“°—∫ 1.8 ‡∑à“¢Õß§à“‡©≈’Ë¬¢π“¥μ–·°√ß∑’Ëºà“π·≈–∑’Ë§â“ß
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Elongation  Index = M
3
  x 100

M
2

=    793.3    x 100
2,670.7

=  29.70 %

μ—«Õ¬à“ß∑’Ë3 °“√§”π«≥À“§à“¥—™π’§«“¡¬“« (Elongation  Index)(Elongation  Index)(Elongation  Index)(Elongation  Index)(Elongation  Index)

7. «—¥§«“¡¬“«¢Õßμ—«Õ¬à“ß∑¥ Õ∫·μà≈–¢π“¥„Àâ
μ√ß°—∫¢π“¥ Metal Length Gauge ¥—ßμ“√“ß∑’Ë 4
‚¥¬°“√„™â¡◊Õ·¬°¡«≈√«¡∑’Ë‰¡à “¡“√∂ºà“π™àÕß«à“ß¢Õß
Metal Length Gauge ÕÕ° ·≈â«™—ËßπÈ”Àπ—°¡«≈√«¡
·μà≈–¢π“¥∑’Ë‰¡àºà“π Guage μàÕ®“°π—Èπ§”π«≥
À“§à“πÈ”Àπ—°√«¡∫—π∑÷°‡ªìπ§à“ M

3

8. §”π«≥À“§à“¥—™π’§«“¡¬“«
Elongation  Index   =   M

3
  x 100

M
2

4. §”π«≥À“§à“πÈ”Àπ—°√«¡¢Õßμ—«Õ¬à“ß∑’Ëºà“π
μ–·°√ß 50.0 ¡¡. ·≈–§â“ß∫πμ–·°√ß 6.3 ¡¡. ∫—π∑÷°
‡ªìπ§à“ M

1

5. §”π«≥À“‡ªÕ√å‡´Áπμå∑’Ë§â“ß¢Õßμ—«Õ¬à“ß·μà≈–
¢π“¥‡∑’¬∫°—∫πÈ”Àπ—°√«¡

6. μ—¥¢π“¥§≈–∑’Ë¡’πÈ”Àπ—°πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 5%
¢ÕßπÈ”Àπ—°√«¡∑‘Èß‰ª √«¡πÈ”Àπ—°∑’Ë‡À≈◊Õ„À¡à∫—π∑÷°‡ªìπ
§à“ M

2
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°“√∑¥ Õ∫ “√Õ‘π∑√’¬å∑’Ë‡®◊Õªπ„π∑√“¬
(Organic Impurities in Fine Aggregate)

∫∑∑’Ë 8

∫∑π”
°“√∑¥ Õ∫π’È‡æ◊ËÕ∑¥ Õ∫‡∫◊ÈÕßµâπ«à“∑√“¬∑’Ë®–π”

¡“‡ªìπ«— ¥ÿº ¡∑”§Õπ°√’µπ—Èπ¡’ª√‘¡“≥ “√Õ‘π∑√’¬å
¡“°‡°‘π°”Àπ¥À√◊Õ‰¡à ∑—Èßπ’È‡æ√“– “√Õ‘π∑√’¬å¡’º≈
µàÕ°“√°àÕµ—«·≈–°”≈—ßÕ—¥¢Õß§Õπ°√’µ

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
 “√Õ‘π∑√’¬å„π∑√“¬¡—°‡°‘¥®“°´“°æ◊™·≈–´“°

 —µ«å∑’Ëºÿ‡πà“·≈â« ∂â“„π∑√“¬¡’ª√‘¡“≥ “√Õ‘π∑√’¬å
¡“°‡°‘π‰ªÕ“®¡’º≈°√–∑∫µàÕ°“√°àÕµ—«¢ÕßªŸπ´’‡¡πµå
πÕ°®“°π—Èπ ¬—ß¡’º≈∑”„Àâ°”≈—ßÕ—¥¢Õß§Õπ°√’µ≈¥≈ß
∑—Èßπ’È ‡æ√“– “√Õ‘π∑√’¬å®–¡’º∫°√–∑∫µàÕªØ‘°‘√‘¬“
‰Œ‡¥√™—Ëπ¢ÕßªŸπ´’‡¡πµå  ¥—ßπ—Èπ°àÕππ”∑√“¬‰ªº ¡
§Õπ°√’µ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕß∑”°“√∑¥ Õ∫ª√‘¡“≥
 “√Õ‘π∑√’¬å‡∫◊ÈÕßµâπ‡ ’¬°àÕπ °“√∑¥ Õ∫ª√‘¡“≥ “√
Õ‘π∑√’¬å‡∫◊ÈÕßµâπ¥—«¬«‘∏’°“√∑¥ Õ∫§«“¡‡¢â¡¢Õß ’
(Colormetric Test) ∑”‰¥â‚¥¬°“√·™àµ—«Õ¬à“ß„π “√
≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å∑’Ë¡’§«“¡‡¢â¡¢âπ 3 %
‚¥¬πÈ”Àπ—° ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«®÷ß‡ª√’¬∫‡∑’¬∫
 ’¢ÕßπÈ”„π¢«¥∑’Ë¡’∑√“¬°—∫ ’¢Õß “√≈–≈“¬¡“µ√∞“π
À√◊Õ·ºàπ°√–®° ’¡“µ√∞“π ‚¥¬∂â“ ’¢ÕßπÈ”„π¢«¥
∑’Ë¡’∑√“¬‡¢â¡°«à“ “√≈–≈“¬¡“µ√∞“πÀ√◊Õ·ºàπ°√–®°
 ’¡“µ√∞“π‡∫Õ√å 3 „Àâ∂◊Õ„π‡∫◊ÈÕßµâπ«à“∑√“¬∑’Ëπ”¡“
∑¥ Õ∫π—Èπ¡’ “√Õ‘π∑√’¬å‡®◊Õªπ¡“° ‰¡à‡À¡“– ¡∑’Ë
®–π”¡“º ¡∑”§Õπ°√’µ ∂â“¡’§«“¡®”‡ªìπµâÕßπ”¡“„™â
®√‘ßÊ µâÕßπ”∑√“¬π—Èπ¡“≈â“ß®π·πà„®«à“ ª√‘¡“≥
 “√Õ‘π∑√’¬å∑’Ë‡®◊Õªππ—Èπ‰¡à¡“°‡°‘π°«à“∑’Ë°”Àπ¥ À√◊Õ
µâÕß∑”°“√∑¥ Õ∫‡æ‘Ë¡‡µ‘¡ ‚¥¬°“√π”∑√“¬¥—ß°≈à“«
¡“∑”°âÕπ¡Õ√åµâ“‡æ◊ËÕ∑¥ Õ∫°”≈—ßÕ—¥ ∑—Èßπ’È‡æ√“–‰¡à„™à
 “√Õ‘π∑√’¬å∑ÿ°™π‘¥∑’Ë‡ªìπÕ—πµ√“¬µàÕ§Õπ°√’µ  ’∑’Ëà‡¢â¡
º‘¥ª√°µ‘π—ÈπÕ“®‡π◊ËÕß¡“®“°∑√“¬¥—ß°≈à“«¡’·√à‡À≈Á°¡“°

°“√∑¥ Õ∫ª√‘¡“≥ “√Õ‘π∑√’¬å∑’Ë‡®◊Õªπ„π∑√“¬
π—ÈπµâÕß∑”∑ÿ°§√—Èß‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·À≈àßÀ‘π∑√“¬„À¡à

´÷Ëß®–°√–∑”∫àÕ¬‡æ’¬ß„¥  ¬àÕ¡¢÷ÈπÕ¬Ÿà°—∫§«“¡ ¡Ë”‡ ¡Õ
¢Õß§ÿ≥ ¡∫—µ‘¢Õß∑√“¬  ·≈–‡¡◊ËÕ‡«≈“„¥°Áµ“¡∑’Ë§Õπ°√’µ
‡°‘¥°“√·¢Áßµ—«™â“º‘¥ª°µ‘

°“√∑¥ Õ∫ “√Õ‘π∑√’¬å∑’Ë‡®◊Õªπ„π∑√“¬

¡“µ√∞“π∑’Ë„™â
ASTM C 40
Standard Test Method for Organic Impurities in
Fine Aggregate for Concrete

Õÿª°√≥å
1. ¢«¥·°â«∑’Ë¡’ª√‘¡“µ√ 350 ¡≈. À√◊Õ 470 ¡≈.
2. ‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å∑’Ë¡’§«“¡‡¢â¡¢âπ 3% ‚¥¬

πÈ”Àπ—°
3.  “√≈–≈“¬¡“µ√∞“πÀ√◊Õ·ºàπ°√–®° ’¡“µ√∞“π

«‘∏’°“√∑¥ Õ∫
1. ‡µ√’¬¡ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å ‚¥¬

∑”°“√≈–≈“¬ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å (NaOH)
3  à«πµàÕπÈ” 97  à«π ‚¥¬πÈ”Àπ—°®–‰¥â “√≈–≈“¬
‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å∑’Ë¡’§«“¡‡¢â¡¢âπ 3%

2. π”∑√“¬¡“™—ËßπÈ”Àπ—°ª√–¡“≥ 450 °√—¡
®“°π—Èπ„ à∑√“¬≈ß„π¢«¥„Àâ‰¥âª√‘¡“µ√ª√–¡“≥ 130 ¡≈.

3. ‡µ‘¡ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å §«“¡
‡¢â¡¢âπ 3% „Àâ‰¥âª√‘¡“µ√√«¡°—∫∑√“¬∂÷ß√–¥—∫ 200 ¡≈.
·≈â«‡¢¬à“‰≈àøÕßÕ“°“» ®“°π—Èπª√—∫ª√‘¡“≥ “√≈–≈“¬
Õ’°§√—Èß ®π°√–∑—Ëßª√‘¡“µ√¢Õß∑√“¬·≈– “√≈–≈“¬Õ¬Ÿà∑’Ë
200 ¡≈. À≈—ß°“√‡¢¬à“

4. ªî¥Ω“¢«¥·°â«‡¢¬à“·√ßÊ ®π∑√“¬·≈– “√
≈–≈“¬‡¢â“°—π ·≈â«µ—Èß¢«¥·°â«∑‘Èß‰«âª√–¡“≥ 24 ™¡.
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5. ‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π‡æ◊ËÕ‡∑’¬∫ ’‚¥¬
≈–≈“¬ºß‚æ·∑ ‡´’¬¡‰¥‚§√‡¡µ (K

2
Cr

2
O

7
) „π°√¥

´—≈øŸ√‘°‡¢â¡¢âπ (H
2
SO

4
) „πÕ—µ√“ 0.25 °√—¡µàÕ°√¥

100 ¡≈. ́ ÷Ëß®–µâÕß‡µ√’¬¡°àÕπ°“√„™â‡∑’¬∫ ’‰¡à‡°‘π 2 ™¡.
À√◊Õ„™â·ºàπ°√–®° ’¡“µ√∞“π‡∫Õ√å 3 ∑’Ë‰¥â√—∫°“√
 Õ∫‡∑’¬∫‡√’¬∫√âÕ¬

6. π”¢Õß‡À≈«„π¢«¥∑’Ë¡’∑√“¬¡“‡ª√’¬∫‡∑’¬∫ ’
°—∫ “√≈–≈“¬¡“µ√∞“πÀ√◊Õ·ºàπ°√–®° ’¡“µ√∞“π
‡∫Õ√å 3

7. ∂â“ ’¢Õß¢Õß‡À≈«‡¢â¡°«à“ “√≈–≈“¬¡“µ√∞“π
À√◊Õ ’¡“µ√∞“π ‡∫Õ√å 3 „π·ºàπ°√–®° ’„Àâ∂◊Õ«à“∑√“¬
∑’Ëπ”¡“∑¥ Õ∫¡’ “√Õ‘π∑√’¬å‡®◊Õªπ¡“° ®÷ß‰¡à‡À¡“– ¡
∑’Ë®–π”¡“º ¡§Õπ°√’µ ∂â“®”‡ªìπµâÕßπ”¡“º ¡
§Õπ°√’µ®–µâÕß∑”°“√∑¥ Õ∫°”≈—ßÕ—¥¢Õß¡Õ√åµâ“°àÕπ
∑’Ë®–π”∑√“¬¥—ß°≈à“«‰ª„™â„πß“π§Õπ°√’µ

√Ÿª∑’Ë 1 °“√‡ª√’¬∫‡∑’¬∫ ’¢Õß‡À≈«°—∫·ºàπ°√–®° ’¡“µ√∞“π
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°“√∑¥ Õ∫§«“¡§ß∑π¢Õß¡«≈√«¡
(Soundness)

∫∑∑’Ë 9

™àÕß«à“ßπ—Èπ·¢Áßμ—«®“°Õÿ≥À¿Ÿ¡‘∑’ËμË”≈ß·≈–¢¬“¬μ—«®–°àÕ
„Àâ‡°‘¥·√ß¥—π¿“¬„π ∑”„Àâ¡«≈√«¡‡ ’¬À“¬

°“√∑¥ Õ∫§«“¡§ß∑π¢Õß¡«≈√«¡∑”‰¥â‚¥¬°“√
·™à¡«≈√«¡„ÀâÕ¬Ÿà„π ¿“æ·Àâß·≈–‡ªï¬° ≈—∫°—π„π
 “√≈–≈“¬‚´‡¥’¬¡ —́≈‡øμÀ√◊Õ·¡°π’‡ ’́¬¡ —́≈‡øμ 5 √Õ∫
®“°π—Èπ∑”°“√√àÕπºà“πμ–·°√ß¡“μ√∞“π‡æ◊ËÕ«—¥‡ªÕ√å‡ Á́πμå
°“√ Ÿ≠‡ ’¬¢Õß¡«≈√«¡ ́ ÷Ëß®–μâÕß¡’§à“‰¡à‡°‘π 12%  ∂â“„™â
 “√≈–≈“¬‚´‡¥’¬¡´—≈‡øμ À√◊Õ‰¡à‡°‘π 18% ∂â“„™â
 “√≈–≈“¬·¡°π’‡´’¬¡´—≈‡øμ ®÷ß¡’§«“¡‡À¡“– ¡∑’Ë®–
π”¡“º ¡∑”§Õπ°√’μ

°“√∑¥ Õ∫§«“¡§ß∑π¢Õß¡«≈√«¡

¡“μ√∞“π∑’Ë„™â
ASTM C 88
Standard Test Method for Soundness of
Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate

Õÿª°√≥å
1. μ–·°√ß√àÕπ¡“μ√∞“π
2. μ–°√â“ ”À√—∫„ àÀ‘π·≈–∑√“¬
3. ‡∑Õ√å‚¡¡‘‡μÕ√å
4. ‡§√◊ËÕß™—ËßπÈ”Àπ—°∑’ËÕà“π§à“‰¥â≈–‡Õ’¬¥‰¥â∂÷ß

0.1 °√—¡ À√◊Õ 0.1% ¢ÕßπÈ”Àπ—°«— ¥ÿ∑’Ë„™â∑¥ Õ∫
5. μŸâÕ∫∑’Ë “¡“√∂§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘‰¥â∑’Ë 110 ± 5

Õß»“‡´≈‡´’¬ 
6. ‰Œ‚¥√¡‘‡μÕ√å ”À√—∫«—¥§«“¡∂à«ß®”‡æ“–

¢Õß “√≈–≈“¬
7.  “√≈–≈“¬‚´‡¥’¬¡´—≈‡øμ À√◊Õ·¡°π’‡ ’́¬¡

´—≈‡øμ
8.  “√≈–≈“¬·∫‡√’¬¡§≈Õ‰√¥å

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

°“√ ≈“¬μ—«¢Õß¡«≈√«¡„π “√≈–≈“¬‚´‡¥’¬¡´—≈‡øμ
À√◊Õ·¡°π’‡´’¬¡´—≈‡øμ ´÷Ëß§«“¡‡ ’¬À“¬∑’Ë‡°‘¥®“°
‡°≈Á¥‡°≈◊Õ¢Õß “√≈–≈“¬„π™àÕß«à“ß¡«≈√«¡ ®–¡’≈—°…≥–
§≈â“¬§≈÷ß°—∫§«“¡‡ ’¬À“¬¢Õß¡«≈√«¡∑’Ë®ÿ¥‡¬◊Õ°·¢Áß

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡∑’Ë‡À¡“– ¡∑’Ë®–π”¡“∑”

§Õπ°√’μπ—ÈππÕ°®“°¡’§«“¡·¢Áß·√ß·≈– “¡“√∂μâ“π
∑“π°“√¢—¥ ’·≈â«π—Èπ §«“¡§ß∑π (Soundness) ¬—ß‡ªìπ
Õ’°§ÿ≥ ¡∫—μ‘∑’Ë ”§—≠¡“° ∑—Èßπ’È‡æ√“–§Õπ°√’μÕ“®
μâÕßÕ¬Ÿà„π ¿“«–·«¥≈âÕ¡∑’Ë‡ª≈’Ë¬π·ª≈ßμ≈Õ¥‡«≈“
‡™àπ  ¿“æ‡ªï¬°·≈–·Àâß ≈—∫°—π (Wetting and Drying)
À√◊ÕμâÕßÕ¬Ÿà„π ¿“«–∑’Ë ¿“æ·«¥≈âÕ¡¡’°“√‡ª≈’Ë¬π·ª≈ß
Õÿ≥À¿Ÿ¡‘∑’Ë®ÿ¥‡¬◊Õ°·¢Áß (Freezing and Thawing)
 ¿“æ·«¥≈âÕ¡¥—ß°≈à“«®–°àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß
ª√‘¡“μ√¢Õß¡«≈√«¡Õ¬à“ß¡“° ´÷Ëß®–°àÕ„Àâ‡°‘¥§«“¡
‡ ’¬À“¬„π§Õπ°√’μ‰¥â μ—Èß·μà·μ°√àÕπ‡ªìπ·ºàπ (local
scaling, pop-outs) ®π∂÷ß°àÕ„Àâ‡°‘¥°“√«‘∫—μ‘¢Õß
‚§√ß √â“ß

‚¥¬∑—Ë«‰ª·≈â«¥Ÿ‡À¡◊Õπ«à“§«“¡æ√ÿπ¢Õß¡«≈√«¡
(Porosity) ®–·ª√º°º—π°—∫§«“¡§ß∑π (Soundness)
π—Ëπ§◊Õ ¡«≈√«¡∑’Ë¡’§«“¡æ√ÿπ¡“°®–¡’§«“¡§ß∑ππâÕ¬
·μà®√‘ßÊ °≈—∫æ∫«à“¡«≈√«¡∑’Ë¡’§«“¡æ√ÿπ∫“ß™π‘¥ ‡™àπ
À‘πæŸ¡‘  (Pumice) ́ ÷Ëß¡’§«“¡æ√ÿπ Ÿß°≈—∫¡’§«“¡§ß∑π
‡™àπ°—π ¥—ßπ—Èπ§«“¡‰¡à§ß∑π¢Õß¡«≈√«¡π—Èπ (Unsound-
ness) ®÷ß‡°’Ë¬«¢âÕß°—∫√Ÿª√à“ß °“√‡™◊ËÕ¡μàÕ ·≈–¢π“¥¢Õß
™àÕß«à“ß¿“¬„π¡«≈√«¡ (Pore Size) ¡“°°«à“§«“¡æ√ÿπ
¢Õß¡«≈√«¡‡æ’¬ßªí®®—¬‡¥’¬« ‚¥¬¢π“¥¢Õß™àÕß«à“ß
¿“¬„π¡«≈√«¡ (Pore Size) ∑’Ë‡≈Á°°«à“ 4-5 ‰¡‚§√‡¡μ√
π—Èπ ∂◊Õ‡ªìπ¢π“¥™àÕß«à“ß«‘°ƒμ‘∑’Ë®–ª≈àÕ¬„ÀâπÈ” ÷́¡‡¢â“‰ª
„π¡«≈√«¡‰¥â ·μà‰¡à “¡“√∂ ÷́¡ÕÕ°‡¡◊ËÕπÈ”„π¡«≈√«¡
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√Ÿª∑’Ë 1 Õÿª°√≥å∑¥ Õ∫§«“¡§ß∑π

°“√‡μ√’¬¡μ—«Õ¬à“ß
1. π”∑√“¬¡“√àÕπ·¬° à«π∑’Ëºà“πμ–·°√ß¢π“¥

3/8" ®π∂÷ß§â“ßμ–·°√ß‡∫Õ√å 50 ‚¥¬‡º◊ËÕπÈ”Àπ—°
∑√“¬∑’Ë§â“ß„π·μà≈–μ–·°√ß„Àâ‰¥âμ“¡μ“√“ß∑’Ë 1

μ“√“ß∑’Ë 1 √“¬≈–‡Õ’¬¥ª√‘¡“≥¡«≈√«¡≈–‡Õ’¬¥∑’Ë„™â
     „π°“√∑¥ Õ∫

2. π”∑√“¬∑’Ë‰¥â®“°°“√√àÕπºà“πμ–·°√ß·μà≈–
¢π“¥¡“≈â“ßπÈ”∫πμ–·°√ß‡∫Õ√å 50 ·≈â«Õ∫„Àâ·Àâß
∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“‡´≈‡´’¬  ™—ËßπÈ”Àπ—°¢Õß∑√“¬
·μà≈–¢π“¥„Àâ‰¥â 100 ± 0.1 °√—¡

3. π”À‘π∑’Ë§â“ßμ–·°√ß‡∫Õ√å 4 ¢÷Èπ‰ª≈â“ßπÈ”„Àâ
 –Õ“¥ Õ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“‡´≈‡´’¬ 
·¬°¢π“¥·≈–™—ËßπÈ”Àπ—°„Àâ‰¥âμ“¡∑’Ë°”Àπ¥‰«â ¥—ßμ“√“ß
∑’Ë 2  „π°√≥’∑’Ë¡’À‘π¢π“¥„À≠à°«à“ 3/4" „Àâπ—∫®”π«π
°âÕπ‰«â¥â«¬

μ“√“ß∑’Ë 2 √“¬≈–‡Õ’¬¥ª√‘¡“≥¡«≈√«¡À¬“∫∑’Ë„™â
       „π°“√∑¥ Õ∫

«‘∏’∑¥ Õ∫
1. ·™àμ—«Õ¬à“ß∑’Ë‡μ√’¬¡‰«â„π “√≈–≈“¬‚´‡¥’¬¡

´—≈‡øμ (Na
2
SO

4
) À√◊Õ·¡°π’‡´’¬¡´—≈‡øμ (Mg SO

4
)

‚¥¬„Àâ “√≈–≈“¬∑à«¡μ—«Õ¬à“ßÕ¬à“ßπâÕ¬ 1/2" ∑‘Èß‰«â‰¡à
μË”°«à“ 16 ™¡. ·μà‰¡à‡°‘π 18 ™¡. ªî¥¿“™π–„Àâ¡‘¥™‘¥
§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¢Õß “√≈–≈“¬‰«â∑’Ë 21 ± 1 Õß»“‡´≈‡´’¬ 

√Ÿª∑’Ë 2  μ—«Õ¬à“ß∑’Ë·™à„π “√≈–≈“¬‚´‡¥’¬¡´—≈‡øμ À√◊Õ·¡°π’‡ ’́¬¡
´—≈‡øμ

2. π”μ—«Õ¬à“ß¢÷Èπ®“° “√≈–≈“¬ ‡¡◊ËÕ·™à§√∫
μ“¡‡«≈“ ·≈â«ª≈àÕ¬„Àâ “√≈–≈“¬‰À≈ÕÕ°®“°μ—«Õ¬à“ß
ª√–¡“≥ 15 ± 5 π“∑’ ·≈â«π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5
Õß»“‡´≈‡´’¬  ®ππÈ”Àπ—°§ß∑’Ë ∑‘Èßμ—«Õ¬à“ß„Àâ‡¬Áπ∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß·≈â«®÷ßπ”‰ª·™à„π “√≈–≈“¬‡¥‘¡Õ’°

3. ∑”´È”°√–∫«π°“√·™à “√≈–≈“¬ ·≈–
π”¡“Õ∫·Àâß ≈—∫°—π‡™àππ’È∑—ÈßÀ¡¥ 5 §√—Èß
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4. À≈—ß®“°§√∫ 5 §√—Èß ≈â“ßμ—«Õ¬à“ß„Àâ –Õ“¥
¥â«¬πÈ”Õÿàπ∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ 43 ± 6 Õß»“‡´≈‡´’¬ 
´÷Ëß “¡“√∂∑¥ Õ∫§«“¡ –Õ“¥‰¥â ‚¥¬À¬¥ “√≈–≈“¬
·∫‡√’¬¡§≈Õ‰√¥å (BaCI

2
) ≈ß„ππÈ”≈â“ßμ—«Õ¬à“ß ∂â“πÈ”

¬—ß¢ÿàπÕ¬Ÿà· ¥ß«à“¬—ß≈â“ßÀ‘π‰¡à –Õ“¥ ∂â“≈â“ßÀ‘π –Õ“¥
·≈â«π”À‘π‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“‡´≈‡´’¬ 

√Ÿª∑’Ë 3 °“√‡μ‘¡ “√≈–≈“¬·∫‡√’¬¡§≈Õ‰√¥å≈ß„ππÈ”≈â“ßμ—«Õ¬à“ß

5. À≈—ß®“°Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“
‡´≈‡ ’́¬  ·≈â«π”μ—«Õ¬à“ß‰ª√àÕπºà“πμ–·°√ß¥—ßπ’È

ë ∑√“¬ π”‰ª√àÕπºà“πμ–·°√ß™ÿ¥‡¥‘¡¥—ßμ“√“ß∑’Ë 1
ë À‘π π”‰ª√àÕπºà“πμ–·°√ß¥â«¬¡◊Õ¥—ßμ“√“ß∑’Ë 3

μ“√“ß∑’Ë 3 ¢π“¥μ–·°√ß∑’Ë„™â√àÕπ¡«≈√«¡À¬“∫
       À≈—ß®“°·™à “√≈–≈“¬

™—ËßπÈ”Àπ—°¢Õßμ—«Õ¬à“ß∑’Ë§â“ß∫πμ–·°√ß·μà≈–
¢π“¥ º≈μà“ß¢ÕßπÈ”Àπ—°°àÕπ∑¥ Õ∫°—∫πÈ”Àπ—
°∑’Ë§â“ß∫πμ–·°√ß §◊ÕπÈ”Àπ—°∑’ËÀ“¬‰ª

°“√√“¬ß“πº≈
¢âÕ¡Ÿ≈°“√√“¬ß“πº≈ª√–°Õ∫¥â«¬
1. πÈ”Àπ—°¢Õßμ—«Õ¬à“ß·μà≈– à«π°àÕπ∑¥ Õ∫
2. ‡ªÕ√å‡´Áπμå‚¥¬πÈ”Àπ—°¢Õßμ—«Õ¬à“ß·μà≈–™ÿ¥

∑’Ëºà“πμ–·°√ß∑’Ë°”Àπ¥
3. À“§à“‡©≈’Ë¬‡ªÕ√å‡´Áπμå∑’Ë Ÿ≠‡ ’¬¢Õßμ—«Õ¬à“ß

∑’Ë∑¥ Õ∫ ‚¥¬‡ª√’¬∫‡∑’¬∫μ“¡ —¥ à«π¢π“¥§≈–¢Õß
μ—«Õ¬à“ß°àÕπ∑¥ Õ∫

¢âÕ¬°‡«âπ
1.  ”À√—∫∑√“¬∑’Ë¡’¢π“¥„À≠à°«à“ 3/8" ‰¡à‡°‘π 10%

„Àâ∂◊Õ«à“ à«π∑’Ë≈–‡Õ’¬¥°«à“μ–·°√ß‡∫Õ√å 50 ¡’°“√ Ÿ≠‡ ’¬ 0%
·≈– à«π∑’Ë¡’¢π“¥„À≠à°«à“ 3/8" ¡’°“√ Ÿ≠‡ ’¬‡∑à“°—∫¢π“¥
∂—¥‰ª∑’Ë‡≈Á°°«à“

2. À‘π∑’Ë¡’ à«π∑’Ë≈–‡Õ’¬¥°«à“μ–·°√ß‡∫Õ√å 4 πâÕ¬°«à“
10% „Àâ ¡¡ÿμ‘«à“  à«π∑’Ë≈–‡Õ’¬¥°«à“‡∫Õ√å 4 ¡’‡ªÕ√å‡´Áπμå°“√ Ÿ≠
‡ ’¬ ‡∑à“°—∫¢π“¥∂—¥‰ª∑’Ë„À≠à°«à“

μ—«Õ¬à“ß∑’Ë 1 º≈°“√∑¥ Õ∫§«“¡§ß∑πμàÕ “√‡§¡’
¢Õß¡«≈√«¡À¬“∫

‡ªÕ√å‡ Á́πμå°“√ Ÿ≠‡ ’¬ = 1,801.4-1,785.2 x 100
1,801.4

= 0.90 %
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μ—«Õ¬à“ß∑’Ë 2 º≈°“√∑¥ Õ∫§«“¡§ß∑πμàÕ “√‡§¡’
¢Õß¡«≈√«¡≈–‡Õ’¬¥

   ‡ªÕ√å‡´Áπμå°“√ Ÿ≠‡ ’¬  =  400.14 - 395.43 x 100
       400.14

     =  1.18 %
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ª√‘¡“≥«— ¥ÿ®”æ«° ΩÿÉπ (Dust) ¥‘π‡Àπ’¬« (Clay)
·≈–μ–°Õπ (Silt) ∑’ËªπÕ¬Ÿà„π¡«≈√«¡≈–‡Õ’¬¥ ‰¡à§«√
¡’ª√‘¡“≥‡°‘π 5%  ”À√—∫º ¡„π°“√∑”§Õπ°√’μ
„πß“π∑—Ë«‰ª ·≈–‰¡à§«√‡°‘π 3%  ”À√—∫ß“π§Õπ°√’μ
∑’ËμâÕß°“√§«“¡∑π∑“πμàÕ°“√¢—¥ ’ à«πª√‘¡“≥∑’Ëº ¡
„π¡«≈√«¡À¬“∫π—ÈπμâÕß‰¡à‡°‘π 4%  ”À√—∫ß“π§Õπ°√’μ
∑—Ë«‰ª ·≈– 2%  ”À√—∫ß“π§Õπ°√’μ∑’ËμâÕß°“√§«“¡
∑π∑“πμàÕ°“√¢—¥ ’μ“¡≈”¥—∫ ∂â“‡°‘π°«à“π’ÈμâÕß∑”°“√
·¬°ÕÕ°‡ ’¬°àÕπ∑’Ë®–π”¡“„™âß“π

°“√∑¥ Õ∫À“ª√‘¡“≥ΩÿÉπ¥â«¬«‘∏’
°“√≈â“ß

¡“μ√∞“π∑’Ë„™â
ASTM C 117
Standard Test Method for Material Finer Than 75
µm (No. 200) Seive in Mineral Aggregates by
Washing

„π¢«¥·°â«∑’Ë¡’¢π“¥§«“¡®ÿª√–¡“≥ 1 ≈‘μ√ ª√–¡“≥
§√÷Ëß¢«¥ ·≈â«‡μ‘¡πÈ”≈ß‰ª®π‰¥â√–¥—∫πÈ”ª√–¡“≥ 2 ‡∑à“
¢Õß√–¥—∫∑√“¬ ‡¢¬à“¢«¥·√ßÊ ª√–¡“≥ 1 π“∑’
·≈â«ª≈àÕ¬„Àâ∑√“¬μ°μ–°Õπ ¥‘π ΩÿÉπºß À√◊Õ‚§≈π´÷Ëß¡’
πÈ”Àπ—°‡∫“·≈–≈–‡Õ’¬¥°«à“®–≈Õ¬μ°≈ß¡“∑’À≈—ß μàÕ®“°
π—Èπ«—¥§«“¡Àπ“¢Õßμ–°Õπ∑’Ë∑—∫∂¡Õ¬Ÿà‡Àπ◊Õ∑√“¬
·≈â«§”π«≥À“‡ªÕ√å‡´Áπμå¢Õß«— ¥ÿ¢π“¥‡≈Á°°«à“ 75
‰¡‚§√‡¡μ√ ®“°

°“√∑¥ Õ∫À“ª√‘¡“≥«— ¥ÿ¢π“¥‡≈Á°°«à“ 75 ‰¡‚§√‡¡μ√
(Materials Finer Than 75 µm in

Aggregate by Washing)

∫∑∑’Ë 10

§«“¡Àπ“¢Õßμ–°Õπ ¥‘π ΩÿÉπºßÀ√◊Õ‚§≈π x 100
      §«“¡ Ÿß∑—ÈßÀ¡¥

∫∑π”
°“√∑¥ Õ∫π’È‡æ◊ËÕ∑¥ Õ∫«à“¡«≈√«¡∑’Ë®–π”¡“

º ¡∑”§Õπ°√’μπ—Èπ ¡’ª√‘¡“≥«— ¥ÿ¢π“¥‡≈Á°°«à“ 75
‰¡‚§√‡¡μ√¡“°‡°‘π°”Àπ¥ ∑’Ë®–π”¡“º ¡„π°“√∑”
§Õπ°√’μÀ√◊Õ‰¡à

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
«— ¥ÿ¢π“¥‡≈Á°°«à“ 75 ‰¡‚§√‡¡μ√ À√◊Õºà“π

μ–·°√ß‡∫Õ√å 200 §◊Õ «— ¥ÿ®”æ«° ΩÿÉπ (Dust) ¥‘π‡Àπ’¬«
(Clay) ·≈–μ–°Õπ (Silt) ®–¡’º≈°√–∑∫μàÕ§ÿ≥ ¡∫—μ‘
¢Õß§Õπ°√’μ §◊Õ «— ¥ÿ¥—ß°≈à“«®–‡§≈◊Õ∫º‘«¡«≈√«¡∑”
„Àâ≈¥·√ß¬÷¥‡Àπ’Ë¬«√–À«à“ß´’‡¡πμå‡æ ∑å°—∫¡«≈√«¡
ª√–°Õ∫°—∫§Õπ°√’μ∑’Ë¡’¡«≈√«¡¥—ß°≈à“«º ¡Õ¬Ÿà
®–μâÕß°“√ª√‘¡“≥πÈ”¡“°¢÷Èπ  ∑”„Àâ§Õπ°√’μ∑’Ë‰¥â
®–¡’°“√À¥μ—« (Shrinkage)  Ÿß·≈–®–‡°‘¥√Õ¬·μ°√â“«
‡¡◊ËÕ§Õπ°√’μ·¢Áßμ—« ·≈–∑”„Àâ°”≈—ßÕ—¥ (Strength)
·≈–§«“¡§ß∑π (Durability) ¢Õß§Õπ°√’μ≈¥≈ß

°“√∑¥ Õ∫À“ª√‘¡“≥«— ¥ÿ¢π“¥‡≈Á°°«à“ 75
‰¡‚§√‡¡μ√∑”‰¥â 2 «‘∏’

1. «‘∏’°“√≈â“ß (Washing)(Washing)(Washing)(Washing)(Washing) ∑”‰¥â‚¥¬°“√π”
¡«≈√«¡¡“Õ∫®ππÈ”Àπ—°§ß∑’Ë ·≈â«∫—π∑÷°§à“πÈ”Àπ—°‰«â
μàÕ®“°π—Èππ”μ—«Õ¬à“ß≈â“ßπÈ”ºà“πμ–·°√ß¡“μ√∞“π
‡∫Õ√å 200  π” à«π∑’Ë§â“ß∫πμ–·°√ß‰ªÕ∫®ππÈ”Àπ—°
§ß∑’ËÕ’°§√—Èß πÈ”Àπ—°∑’ËÀ“¬‰ª∂◊Õ‡ªìπª√‘¡“≥«— ¥ÿ¢π“¥
‡≈Á°°«à“ 75 ‰¡‚§√‡¡μ√

2. «‘∏’°“√μ°μ–°Õπ (Sedimentation)(Sedimentation)(Sedimentation)(Sedimentation)(Sedimentation) ‡ªìπ
«‘∏’∑’Ë –¥«° “¡“√∂∑”„π π“¡‰¥âßà“¬ ‡æ◊ËÕª√–¡“≥§à“
ª√‘¡“≥ΩÿÉπ„π¡«≈√«¡ ´÷Ëß∑”‰¥â‚¥¬„ à∑√“¬·Àâß≈ß‰ª
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Õÿª°√≥å
1. μŸâÕ∫∑’Ë “¡“√∂√—°…“Õÿ≥À¿Ÿ¡‘‰¥â∑’Ë 110 ± 5

Õß»“‡´≈‡´’¬ 
2. ‡§√◊ËÕß™—Ëß∑’ËÕà“π‰¥â≈–‡Õ’¬¥∂÷ß 0.1 °√—¡ À√◊Õ

0.1% ¢ÕßπÈ”Àπ—°«— ¥ÿ∑’Ë„™â∑¥ Õ∫‚¥¬„™â§à“∑’Ë≈–‡Õ’¬¥
°«à“‡ªìπ‡°≥±å

3. μ–·°√ß¡“μ√∞“π ‡∫Õ√å 16 ·≈–‡∫Õ√å 200
4. ¿“™π–∫√√®ÿ¡’¢π“¥„À≠àæÕ ”À√—∫„ àμ—«Õ¬à“ß

·≈–„ àπÈ”„Àâ∑à«¡ ‡¡◊ËÕ§π¡«≈√«¡·≈â«∑—Èßμ—«Õ¬à“ß·≈–πÈ”
μâÕß‰¡à¡’°“√ Ÿ≠À“¬

«‘∏’∑¥ Õ∫
1. ‡μ√’¬¡μ—«Õ¬à“ß∑¥ Õ∫‚¥¬‡º◊ËÕ„Àâ¡’πÈ”Àπ—°

À≈—ßÕ∫·Àâßμ“¡μ“√“ß∑’Ë 1

μ“√“ß∑’Ë 1 ®”π«π¡«≈√«¡∑’Ë„™â„π°“√∑¥ Õ∫μ“¡
¢π“¥„À≠à∑’Ë ÿ¥

√Ÿª∑’Ë 1 °“√≈â“ßμ—«Õ¬à“ßºà“πμ–·°√ß‡∫Õ√å 200

4. ‡μ‘¡πÈ”≈ß„πμ—«Õ¬à“ß„Àâ∑à«¡‡ªìπ§√—Èß∑’Ë Õß
°«πμ—«Õ¬à“ß·≈â«√‘π‡À¡◊Õπ§√—Èß°àÕπ ∑”´È”μ“¡«‘∏’‡¥‘¡
®π°«à“πÈ”∑’Ë≈â“ß®– –Õ“¥ ‚¥¬¬—ß‰¡àμâÕßπ” “√·¢«π≈Õ¬
∑’Ë§â“ß„πμ–·°√ß°≈—∫¡“„ à§◊π„π¿“™π–Õ’° °“√√‘π
μâÕß√–«—ß¡‘„ÀâÕπÿ¿“§„À≠àÊ ∑’Ëμ°μ–°Õπ (‰¡à·¢«π≈Õ¬)
À≈ÿ¥ÕÕ°¡“

5. ‡∑«—μ∂ÿ∑—ÈßÀ¡¥∑’Ë§â“ß∫πμ–·°√ß√àÕπ ‚¥¬„™â
πÈ”©’¥æàπ≈â“ßμ—«Õ¬à“ß°≈—∫‰ª¬—ß¿“™π–‡¥‘¡ ·≈â«π”
¡«≈√«¡∑’Ë≈â“ß‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5 Õß»“‡´≈‡´’¬ 
®ππÈ”Àπ—°§ß∑’Ë ∫—π∑÷°‡«≈“∑’Ë„™â„π°“√Õ∫ ®“°π—Èπ
™—ËßπÈ”Àπ—°„Àâ≈–‡Õ’¬¥∂÷ß 0.1% ¢ÕßπÈ”Àπ—°μ—«Õ¬à“ß°àÕπ≈â“ß
∫—π∑÷°§à“πÈ”Àπ—°¡«≈√«¡À≈—ß≈â“ß

2. Õ∫μ—«Õ¬à“ß∑¥ Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 110 ± 5
Õß»“‡´≈‡ ’́¬  ®ππÈ”Àπ—°§ß∑’Ë  ™—ËßπÈ”Àπ—°„Àâ≈–‡Õ’¬¥∂÷ß
0.1% ¢ÕßπÈ”Àπ—°∑’Ë„™â∑¥ Õ∫ ∫—π∑÷°‡ªìπ§à“πÈ”Àπ—°
·Àâß°àÕπ°“√≈â“ß

3. π”μ—«Õ¬à“ß∑¥ Õ∫∑’Ë™—Ëß·≈â«„ à„π¿“™π–∑’Ë®—¥
‡μ√’¬¡‰«â‡μ‘¡πÈ”„Àâ∑à«¡ °«πμ—«Õ¬à“ß„ÀâæÕ‡æ’¬ß‡æ◊ËÕ
∑’Ë®–∑”„Àâ«—μ∂ÿ∑’Ë≈–‡Õ’¬¥°«à“‡∫Õ√å 200 ·¬°ÕÕ°®“°
¡«≈√«¡À≈ÿ¥≈Õ¬Õ¬Ÿà„ππÈ”‰¥âÀ¡¥ √’∫√‘ππÈ”≈â“ß∑’Ë«— ¥ÿ
≈–‡Õ’¬¥¬—ß·¢«π≈Õ¬À√◊Õ≈–≈“¬Õ¬Ÿà∑—π∑’ ‚¥¬√‘πºà“π
μ–·°√ß√àÕπ‡∫Õ√å 200 ÷́Ëß¡’μ√–·°√ß‡∫Õ√å 16 ´âÕπ
¥â“π∫π
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°“√§”π«≥

πÈ”Àπ—°ΩÿÉπ    =     πÈ”Àπ—°«— ¥ÿ·Àâß°àÕπ≈â“ß - πÈ”Àπ—°«— ¥ÿ·ÀâßÀ≈—ß≈â“ß
‡ªÕ√å‡´ÁπμåΩÿÉπ    =         πÈ”Àπ—°ΩÿÉπ       x    100

        πÈ”Àπ—°·Àâß°àÕπ≈â“ß

§à“μ—«Õ¬à“ß
πÈ”Àπ—°°àÕπ≈â“ß = 4,737.0   °√—¡
πÈ”Àπ—°À≈—ß≈â“ß = 4,691.7   °√—¡
πÈ”Àπ—°ΩÿÉπ = 4,737.0 - 4,691.7

= 45.3 °√—¡
‡ªÕ√å‡´ÁπμåΩÿÉπ = 45.3    x 100

      4,737.0
= 0.96 %
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°“√∑¥ Õ∫§«“¡ “¡“√∂‡∑‰¥â
(Workability)

∫∑∑’Ë 11

ë °“√¬÷¥‡°“– (Cohesiveness)(Cohesiveness)(Cohesiveness)(Cohesiveness)(Cohesiveness) §◊ Õ
§ÿ≥ ¡∫—μ‘¢Õß‡π◊ÈÕ§Õπ°√’μ∑’Ë “¡“√∂®—∫√«¡μ—«‡ªìπ°≈ÿà¡
À√◊Õ ≈“¬μ—«ÕÕ°®“°°—π‰¥â¬“° ́ ÷Ëß‡°’Ë¬«¢âÕß°—∫·π«‚πâ¡
¢Õß§Õπ°√’μ∑’Ë®–‡°‘¥°“√‡¬‘È¡ (Bleeding) À√◊Õ°“√
·¬°μ—« (Segregation)

Õ¬à“ß‰√°Áμ“¡§à“§«“¡ “¡“√∂‡∑‰¥â (Workability)
¢Õß§Õπ°√’μ∑’Ë‡À¡“– ¡„π°“√„™âß“π πÕ°®“°§”π÷ß
∂÷ß§«“¡ßà“¬„π°“√∑”ß“π·≈–°“√‰¡à·¬°μ—«¢Õß‡π◊ÈÕ
§Õπ°√’μ·≈â« ¬—ßμâÕßæ‘®“√≥“∂÷ß™π‘¥¢Õß‚§√ß √â“ß
«‘∏’°“√‡∑·≈–«‘∏’°“√®’È‡¢¬à“ ‡æ◊ËÕ„Àâ‡π◊ÈÕ§Õπ°√’μ‡°‘¥°“√
Õ—¥·πàπ ‡™àπ§Õπ°√’μ∑’Ë ‡À¡“– ¡°—∫ß“π∞“π√“°
¢π“¥„À≠à∑’Ë¡’§à“¬ÿ∫μ—« Ÿß Õ“®‰¡à‡À≈«‡æ’¬ßæÕ∑’Ë®–‡∑„π
ß“π∑’Ë¡’‡À≈Á°‡ √‘¡Àπ“·πàπ¡“° À√◊Õ‚§√ß √â“ß∫“ßÊ

„πªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’∑’Ë°”Àπ¥‡ªìπ¡“μ√∞“π„π°“√
«—¥§à“§«“¡ “¡“√∂‡∑‰¥â¢Õß§Õπ°√’μ ·μà„π∑“ßªØ‘∫—μ‘
 “¡“√∂ª√–¡“≥§à“§«“¡ “¡“√∂‡∑‰¥â À≈“¬«‘∏’§◊Õ

1. °“√∑¥ Õ∫§à“¬ÿ∫μ—« (Slump Test) (Slump Test) (Slump Test) (Slump Test) (Slump Test)

§à“¬ÿ∫μ—«‰¡à‰¥â‡ªìπ§à“∑’Ë«—¥§«“¡ “¡“√∂‡∑‰¥â
¢Õß§Õπ°√’μ‚¥¬μ√ß·μà‡ªìπ°“√«—¥§«“¡¢âπ‡À≈«¢Õß
§Õπ°√’μ (Consistency) À√◊Õ≈—°…≥–°“√‰À≈μ—«
¢Õß§Õπ°√’μ (Flow Characteristic) ·¡â«‘∏’π’È®–‰¡à
‡À¡“– ¡ ”À√—∫∑¥ Õ∫§Õπ°√’μ∑’Ë‡À≈« À√◊Õ·Àâß¡“°
·μà°Á¡’ª√–‚¬™πåÕ¬à“ß¡“°·≈– –¥«° ”À√—∫°“√§«∫§ÿ¡
§«“¡ ¡Ë”‡ ¡Õ¢Õß°“√º≈‘μ§Õπ°√’μº ¡‡ √Á® ‡™àπ
„π°√≥’∑’Ë§à“¬ÿ∫μ—«¢Õß§Õπ°√’μ¡’§à“¡“°°«à“ª°μ‘
∑’ËÕÕ°·∫∫‰«â · ¥ß„Àâ‡ÀÁπ«à“®–μâÕß¡’§«“¡º‘¥ª°μ‘‡°‘¥
¢÷Èπ„π —¥ à«πº ¡ ¢π“¥§≈– À√◊Õ§«“¡™◊Èπ„π¡«≈√«¡
´÷Ëß®–™à«¬„ÀâºŸâº≈‘μ§Õπ°√’μ “¡“√∂μ√«® Õ∫·≈–·°â‰¢‰¥â

°“√∑¥ Õ∫∑”‚¥¬μ—°§Õπ°√’μ„ à≈ß„π‚§π∑’Ë¡’
≈—°…≥–‡ªìπ°√«¬¬Õ¥μ—¥ μ”¥â«¬‡À≈Á°μ”·≈â«®÷ß§àÕ¬Ê
¬°‚§π¢÷ÈπÕ¬à“ß™â“Ê §Õπ°√’μ®–¬ÿ∫μ—«≈ß¥â«¬πÈ”Àπ—°
¢Õßμ—«‡Õß  §«“¡ Ÿß∑’Ë¬ÿ∫μ—«≈ß¢Õß§Õπ°√’μ∑’Ë«—¥‰¥â∂◊Õ‡ªìπ
§à“¬ÿ∫μ—«¢Õß§Õπ°√’μ

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

‡∑‰¥â (Workability) ¢Õß§Õπ°√’μ¥â«¬«‘∏’μà“ßÊ ‰¥â·°à
°“√∑¥ Õ∫°“√¬ÿ∫μ—« (Slump Test) °“√∑¥ Õ∫
 —¥ à«π°“√Õ—¥·πàπ (Compacting Factor Test)  °“√
∑¥ Õ∫°“√®¡¢Õß≈Ÿ°∫Õ≈‡§≈≈’Ë (Kelly Ball Test) ·≈–
°“√∑¥ Õ∫°“√‰À≈μ—« (Flow Table) ∑—Èßπ’È‡æ√“–
§«“¡ “¡“√∂‡∑‰¥â (Workability) ¢Õß§Õπ°√’μ ¥
¡’º≈Õ¬à“ß¡“°μàÕ°“√¢π àß (Transportation)
°“√‡∑≈ß·∫∫ (Placing) °“√∑”„Àâ§Õπ°√’μÕ—¥·πàπ
(Compacting) ·≈–°“√·μàßº‘«Àπâ“¢Õß§Õπ°√’μ
(Finishing) ‚¥¬‡©æ“–§«“¡ “¡“√∂„π°“√Õ—¥·πàπ¢Õß
§Õπ°√’μ ¥ ®– àßº≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ∑’Ë·¢Áßμ—«
‡™àπ °”≈—ßÕ—¥ §«“¡§ßμ—« §«“¡∑π∑“π ·≈–§«“¡
μâ“π∑“π„π°“√´÷¡ºà“π¢ÕßπÈ”

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

§«“¡ “¡“√∂‡∑‰¥â (WorkabilityWorkabilityWorkabilityWorkabilityWorkability)
„π∑“ß∑ƒ…Æ’ §◊Õ º≈√«¡¢Õßæ≈—ßß“π∑’Ë®–‡Õ“™π–

·√ß‡ ’¬¥∑“π√–À«à“ßÕπÿ¿“§ (Internal Friction) ‡æ◊ËÕ
„Àâ‡°‘¥°“√Õ—¥·πàπÕ¬à“ß ¡∫Ÿ√≥å ·μà„π∑“ßªØ‘∫—μ‘π—Èπ
æ≈—ßß“π∑’Ë„ à‡¢â“‰ªπ—Èπ®–μâÕß‡Õ“™π–∑—Èß·√ß‡ ’¬¥∑“π
¿“¬„π (Internal Friction) √–À«à“ßÕπÿ¿“§ ·≈–·√ß
‡ ’¬¥∑“π∑’Ëº‘« (Surface Friction) √–À«à“ß‡π◊ÈÕ
§Õπ°√’μ°—∫‰¡â·∫∫·≈–‡À≈Á°‡ √‘¡  πÕ°®“°π’Èæ≈—ßß“π
∫“ß à«π®– Ÿ≠‡ ’¬‰ª„π°“√‡¢¬à“‰¡â·∫∫ ·≈–‡¢¬à“
§Õπ°√’μ„Àâ·πàπÕ’°¥â«¬

§«“¡ “¡“√∂‡∑‰¥â (Workability) ¢Õß§Õπ°√’μ
ª√–°Õ∫¥â«¬§ÿ≥ ¡∫—μ‘∑’Ë ”§—≠ 2 ª√–°“√

ë §«“¡¢âπ‡À≈« (Consistency)(Consistency)(Consistency)(Consistency)(Consistency) §◊Õ  ¿“æ
§«“¡‡À≈«¢Õß§Õπ°√’μ ÷́Ëß‡°’Ë¬«¢âÕß°—∫°“√‰À≈¢Õß
§Õπ°√’μ
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μ“√“ß∑’Ë 1  §à“¬ÿ∫μ—«∑’Ë‡À¡“– ¡ ”À√—∫ß“π°àÕ √â“ß
       „πª√–‡∑»‰∑¬

2. °“√∑¥ Õ∫ —¥ à«π°“√Õ—¥·πàπ
(Compacting Factor Test)(Compacting Factor Test)(Compacting Factor Test)(Compacting Factor Test)(Compacting Factor Test)

°“√∑¥ Õ∫ —¥ à«π°“√Õ—¥·πàπ‡ªìπ°“√«—¥§«“¡
 “¡“√∂‡∑‰¥â (æ≈—ßß“π∑’Ë„™â‡æ◊ËÕ„Àâ‡°‘¥°“√Õ—¥·πàπÕ¬à“ß
 ¡∫Ÿ√≥å) ¥â«¬«‘∏’°”Àπ¥æ≈—ßß“π¡“μ√∞“π§à“Àπ÷Ëß ·≈â«
«—¥√–¥—∫°“√Õ—¥·πàπ (Compacting Factor) ́ ÷Ëß “¡“√∂
À“‰¥â‚¥¬°“√À“Õ—μ√“ à«π§«“¡Àπ“·πàπ (Density
Ratio) ¢Õß§Õπ°√’μ„π¿“™π–∑√ß°√–∫Õ°∑’Ë‰¥â®“°
Õÿª°√≥å∑¥ Õ∫ (Partially Compacted) μàÕ§«“¡
Àπ“·πàπ¢Õß§Õπ°√’μ„π¿“™π–∑√ß°√–∫Õ°∑’Ë‰¥â®“°
°“√Õ—¥·πàπ‡μÁ¡∑’Ë (Fully Compacted)

«‘∏’°“√π’È‡À¡“– ”À√—∫§Õπ°√’μ∑’Ë·ÀâßÀ√◊Õ¡’§«“¡
 “¡“√∂‡∑‰¥âμË” ‡æ√“–°“√‡ª≈’Ë¬π·ª≈ß§«“¡ “¡“√∂
‡∑‰¥â ”À√—∫§Õπ°√’μ∑’Ë·Àâß‡æ’¬ß‡≈Á°πâÕ¬®–∑”„Àâ§à“
√–¥—∫°“√Õ—¥·πàπ (Compacting Factor) ‡ª≈’Ë¬π‰ª¡“°
·μà ”À√—∫§Õπ°√’μ∑’Ë¡’§«“¡ “¡“√∂‡∑‰¥â Ÿß ®–„Àâ§à“∑’Ë
‰¡àμà“ß°—π¡“°π—° °“√∑¥ Õ∫∑”‚¥¬μ—°§Õπ°√’μ®π‡μÁ¡
°√«¬∫π¢ÕßÕÿª°√≥å∑¥ Õ∫ —¥ à«π°“√Õ—¥·πàπ
¥—ß√Ÿª∑’Ë 6 ®“°π—Èπ‡ªî¥Ω“°√«¬∫π„Àâ§Õπ°√’μμ°≈ß
 Ÿà°√«¬≈à“ß·≈â«‡ªî¥Ω“°√«¬≈à“ß„Àâ§Õπ°√’μμ°≈ß
 Ÿà¿“™π–∑√ß°√–∫Õ° ∑”°“√™—ËßπÈ”Àπ—°¢Õß§Õπ°√’μ
„π¿“™π–∑√ß°√–∫Õ°∂◊Õ«à“‡ªìπ Weight of Partially
Compacted Concrete μàÕ®“°π—Èπ∑”°“√À“§à“πÈ”Àπ—°
§Õπ°√’μ∑’ËÕ—¥·πàπ‡μÁ¡∑’Ë¥â«¬°“√°√–∑ÿâß∂◊Õ«à“‡ªìπ
Weight of Fully Compacted Concrete ·≈â«®÷ß
§”π«≥À“§à“Õ—μ√“ à«π°“√Õ—¥·πàπμàÕ‰ª

μ“√“ß∑’Ë 2 μ“√“ß‡ª√’¬∫‡∑’¬∫√–¥—∫§«“¡ “¡“√∂
       ‡∑‰¥â°—∫Õ—μ√“ à«π°“√Õ—¥·πàπ

3. °“√∑¥ Õ∫°“√®¡¢Õß≈Ÿ°∫Õ≈‡§≈≈’Ë (Ball(Ball(Ball(Ball(Ball
Penetration Test)Penetration Test)Penetration Test)Penetration Test)Penetration Test)

°“√∑¥ Õ∫°“√®¡¢Õß≈Ÿ°∫Õ≈‡§≈≈’Ë ¡’§«“¡
§≈â“¬§≈÷ß°—∫°“√∑¥ Õ∫§à“¬ÿ∫μ—«„π·ßà∑’Ë‡ªìπ°“√∑¥ Õ∫
„π π“¡·≈–„™â‡æ◊ËÕ§«∫§ÿ¡§«“¡ ¡Ë”‡ ¡Õ¢Õß§Õπ°√’μ
·μà “¡“√∂∑”‰¥âßà“¬°«à“ ‡√Á«°«à“·≈– “¡“√∂„™â∑¥ Õ∫
§Õπ°√’μ∑’ËÕ¬Ÿà„π√∂‡¢ÁπÀ√◊Õ‡∑≈ß„π·∫∫À≈àÕ‰¥âÕ’°¥â«¬
°“√∑¥ Õ∫∑”‰¥â‚¥¬°“√À¬àÕπ≈Ÿ°∫Õ≈‡§≈≈’Ë≈ß„π
§Õπ°√’μ ·≈â««—¥§à“§«“¡§«“¡≈÷°¢Õß≈Ÿ°∫Õ≈∑’Ë®¡≈ß‰ª
·μà§«“¡Àπ“¢Õß§Õπ°√’μ∑’Ë®–∑¥ Õ∫¥â«¬«‘∏’π’ÈμâÕß
¡“°°«à“ 20 ´¡. ·≈–μâÕßÀà“ß®“°¢Õ∫¿“™π–∑’Ë∑¥ Õ∫
‰¡àπâÕ¬°«à“ 46 ´¡.

4. °“√∑¥ Õ∫°“√‰À≈μ—« (Flow Test)(Flow Test)(Flow Test)(Flow Test)(Flow Test)
„πªí®®ÿ∫—π ¡’°“√„™â§Õπ°√’μ∑’Ë¡’§«“¡‡À≈«¡“°

(Flow Concrete) „πß“π‡ “ §“π À√◊Õ∞“π√“°·ºà¢π“¥
„À≠à∑’Ë¡’‡À≈Á°‡ √‘¡Àπ“·πàπ¡“° §Õπ°√’μ¥—ß°≈à“«¡’§à“
¬ÿ∫μ—«¡“°°«à“ 15 ´¡. ¥—ßπ—Èπ«‘∏’«—¥§à“§«“¡ “¡“√∂‡∑
‰¥â∑’Ë‡À¡“– ¡ ”À√—∫§Õπ°√’μ™π‘¥π’È ®÷ß„™â«‘∏’∑¥ Õ∫
°“√‰À≈μ—« (Flow Test) ¢Õß§Õπ°√’μ·∑π°“√∑¥ Õ∫
§à“¬ÿ∫μ—« (Slump Test) ∑—Èßπ’È‡æ√“–§à“∑’Ë‰¥â®“°°“√«—¥
§à“¬ÿ∫μ—«¢Õß§Õπ°√’μ‡À≈«¡“°®–¡’§à“∑’Ë‰¡à·μ°μà“ß°—π
„π°“√«—¥·μà≈–§√—Èß  °“√∑¥ Õ∫°“√‰À≈μ—«∑”§≈â“¬°—∫
°“√∑¥ Õ∫§à“¬ÿ∫μ—« ·μàμà“ß°—π∑’Ë¢π“¥¢Õß°√«¬ ·≈–
§Õπ°√’μ®–∂Ÿ°∑¥ Õ∫∫π‚μä–‡¢¬à“ §◊ÕÀ≈—ß®“°∑’Ë¬°°√«¬
¢÷Èπ·≈â«®–∑”°“√¬°‚μä–‡¢¬à“¢÷Èπ 15 §√—Èß §Õπ°√’μ®–·ºà
°√–®“¬ ·≈â«®÷ß«—¥‡ âπºà“π»Ÿπ¬å°≈“ß§Õπ°√’μ Õß·π«
∑’Ëμ—Èß©“°°—π §à“°“√‰À≈μ—«¢Õß§Õπ°√’μ §◊Õ §à“‡©≈’Ë¬
¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß∑—Èß Õß∑’Ë«—¥‰¥â ´÷Ëß¡“μ√∞“π
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°”Àπ¥«à“§Õπ°√’μ‡À≈«¡“° (Flow Concrete) μâÕß
¡’§à“‡©≈’Ë¬¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß ∑—Èß 2 ·π« ¡“°°«à“
55 ´¡. πÕ°®“°π—Èπ°“√∑¥ Õ∫°“√‰À≈μ—«¬—ß “¡“√∂
∫Õ°‰¥â«à“ §Õπ°√’μπ—Èπ‡À¡“– ¡∑’Ë®–π”‰ª„™âß“πÀ√◊Õ‰¡à
‚¥¬¥Ÿ®“°§Õπ°√’μÀ≈—ß°“√∑¥ Õ∫ ∂â“§Õπ°√’μ¡’°“√
·¬°μ—«· ¥ß«à“§Õπ°√’μπ—Èπ‰¡à‡À¡“– ¡∑’Ë®–π”‰ª„™âß“π
„Àâ∑”°“√ª√—∫ à«πº ¡„À¡à

√Ÿª∑’Ë 1 §à“°“√‰À≈μ—«¢Õß§Õπ°√’μ‡À≈«¡“°

°“√∑¥ Õ∫§à“¬ÿ∫μ—«

¡“μ√∞“π∑’Ë„™â
ASTM C 143
Standard Test Method for Slump of Hydraulic
Cement Concrete

Õÿª°√≥å
1. ‚§π (Slump Mold) √Ÿª°√«¬∑√ßμ—¥‡ âπºà“π

»Ÿπ¬å°≈“ß¥â“π∫π 10 ́ ¡. ·≈–¥â“π≈à“ß 20 ́ ¡.  Ÿß 30 ́ ¡.
¡’ÀŸ®—∫·≈–·ºàπ‡À≈Á°¬◊ËπÕÕ°¡“„Àâ‡∑â“‡À¬’¬∫∑—Èß 2 ¢â“ß

2. ‡À≈Á°μ” (Tamping Rod) ¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß 16 ¡¡. ¬“« 60 ´¡. ª≈“¬°≈¡¡π

3. ·ºàπ‡À≈Á° ”À√—∫√Õß¡’≈—°…≥–‡√’¬∫‡ªìπ√–π“∫
4. ™âÕπμ—° ‡°√’¬ß‡À≈Á° μ≈—∫‡¡μ√ À√◊Õ‰¡â«—¥

√Ÿª∑’Ë 2 Õÿª°√≥å∑¥ Õ∫§à“¬ÿ∫μ—«

«‘∏’∑¥ Õ∫
1. π”Õÿª°√≥å®ÿà¡πÈ”„Àâ‡ªï¬°
2. «“ß·ºàπ‡À≈Á°≈ß°—∫æ◊Èπ√“∫ π”‚§π¢÷Èπ«“ß

„™â‡∑â“‡À¬’¬∫ª≈“¬∑—Èß 2 ¢â“ß‰«â
3. „™â™âÕπμ—°§Õπ°√’μ„ à≈ß„π‚§π ‚¥¬·∫àß‡ªìπ

3 ™—Èπ ·μà≈–™—Èπ„Àâ¡’ª√‘¡“μ√‡∑à“Ê °—π ™—Èπ∑’Ë 1 „ à
§Õπ°√’μ„π‚§π Ÿßª√–¡“≥ 6-7 ´¡. μ”¥â«¬‡À≈Á°μ”
25 §√—Èß „π°“√μ”μâÕßμ”„Àâ∑—Ë«æ◊Èπ∑’Ë „ à§Õπ°√’μ™—Èπ∑’Ë 2
®π‰¥â à«π Ÿßª√–¡“≥ 15 ´¡. μ”„Àâ∑–≈ÿ∂÷ß§Õπ°√’μ
™—Èπ∑’Ë 1 ‡≈Á°πâÕ¬ „ à§Õπ°√’μ™—Èπ∑’Ë 3 „Àâæâπ¢Õ∫®π‡μÁ¡
·≈â«μ”„Àâ∑–≈ÿ§Õπ°√’μ™—Èπ∑’Ë 2 ‡æ’¬ß‡≈Á°πâÕ¬ ª“¥º‘«Àπâ“
§Õπ°√’μ„Àâ‡√’¬∫ √«¡∑—Èß∑”§«“¡ –Õ“¥∫√‘‡«≥‚§π·≈–
·ºàπ‡À≈Á°√Õß

√Ÿª∑’Ë 3 ª√‘¡“≥§Õπ°√’μ∑’Ë„ à„π‚§π·≈–°“√μ”

4. ¥÷ß‚§π¢÷Èπμ√ßÊ ‚¥¬‰¡àÀ¡ÿπÀ√◊Õ‡Õ’¬ß
5. «“ß‚§π≈ß¢â“ßÊ §Õπ°√’μ·≈â««—¥§à“¬ÿ∫μ—«¢Õß

§Õπ°√’μ
§à“¬ÿ∫μ—« §◊Õ §à“∑’Ë§Õπ°√’μ¬ÿ∫μ—«®“°‡¥‘¡ ‚¥¬«—¥

∑’Ë®ÿ¥°÷Ëß°≈“ß¢Õß§Õπ°√’μ∑’Ë¬ÿ∫μ—« „π°“√«—¥„Àâ«—¥≈–‡Õ’¬¥
∂÷ß 0.5 ´¡.
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°“√∑¥ Õ∫ —¥ à«π°“√Õ—¥·πàπ

¡“μ√∞“π∑’Ë„™â
BS 1882 : PART 103 ; 1983
Method for Determination of Compacting Factor

Õÿª°√≥å
1. ‡§√◊ËÕß Compacting Factor ÷́Ëßª√–°Õ∫¥â«¬

°√«¬¬Õ¥μ—¥∫π A °√«¬¬Õ¥μ—¥≈à“ß B ·≈–¿“™π–
√Ÿª∑√ß°√–∫Õ° C ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 15 ´¡.
 Ÿß 30 ´¡.

2. ‡À≈Á°μ”
3. ‡§√◊ËÕß™—Ëß∑’Ë “¡“√∂™—ËßπÈ”Àπ—°‰¥â∂÷ß 25 °°.

‚¥¬Õà“π‰¥â≈–‡Õ’¬¥ 10 °√—¡
4. ™âÕπμ—° ‡°√’¬ß‡À≈Á°

√Ÿª∑’Ë 6 Õÿª°√≥å∑¥ Õ∫ —¥ à«π°“√Õ—¥·πàπ

«‘∏’∑¥ Õ∫
1. ™—ËßπÈ”Àπ—°¿“™π–∑√ß°√–∫Õ° C
2. „™â™âÕπμ—° μ—°§Õπ°√’μ„ à„π°√«¬∫π A

®π‡μÁ¡ª“¥º‘«Àπâ“®π‡√’¬∫
3. ‡ªî¥Ω“≈à“ß¢Õß°√«¬∫π A „Àâ§Õπ°√’μ

μ°≈ß¡“„π°√«¬≈à“ß B ́ ÷Ëß¡’¢π“¥‡≈Á°°«à“ ®–¡’§Õπ°√’μ
 à«πÀπ÷Ëß≈âπÕÕ°‰ª

4. ‡ªî¥Ω“≈à“ß¢Õß°√«¬≈à“ß B „Àâ§Õπ°√’μμ°≈
ß„π¿“™π–√Ÿª∑√ß°√–∫Õ° C

√Ÿª∑’Ë 4 °“√«—¥§à“¬ÿ∫μ—«

√Ÿª·∫∫°“√¬ÿ∫μ—«¢Õß§Õπ°√’μ‚¥¬∑—Ë«‰ª¡’ 3 ·∫∫§◊Õ
1. °“√¬ÿ∫μ—«·∫∫∂Ÿ°μâÕß (True Slump) ‡ªìπ

°“√¬ÿ∫μ—«¢Õß§Õπ°√’μ¿“¬„μâπÈ”Àπ—°¢Õß§Õπ°√’μ‡Õß
2. °“√¬ÿ∫μ—«·∫∫‡©◊Õπ (Shear Slump) ‡ªìπ

°“√¬ÿ∫μ—«·∫∫‡©◊Õπ ÷́Ëß‡ªìπ°“√¬ÿ∫μ—«∑’Ë‡°‘¥®“°°“√‡≈◊ËÕπ
‰∂≈¢Õß§Õπ°√’μ à«π∫π „π≈—°…≥–‡©◊Õπ≈ß‰ª¥â“π¢â“ß

3. °“√¬ÿ∫μ—«·∫∫≈â¡ (Collapse Slump) ‡ªìπ
°“√¬ÿ∫μ—«∑’Ë‡°‘¥®“°§Õπ°√’μ∑’Ë¡’§«“¡‡À≈«¡“°

∂â“À“°§Õπ°√’μ¡’°“√¬ÿ∫μ—«·∫∫‡©◊Õπ À√◊Õ·¬°μ—«
‡æ√“–‡À≈«¡“°‡°‘π‰ª „Àâ∑”°“√∑¥ Õ∫„À¡à‚¥¬„™â
§Õπ°√’μ∑’Ë¬—ß‰¡à‰¥â„™â„π°“√∑¥ Õ∫ ∂â“À“°æ—ß≈ß 2 §√—Èß
μ‘¥μàÕ°—π· ¥ß«à“ Slump Test Õ“®‰¡à‡À¡“– ¡ ”À√—∫
§Õπ°√’μπ’È ¡“μ√∞“π∑—Ë«‰ª°”Àπ¥„Àâ§à“§≈“¥‡§≈◊ËÕπ
„π°“√¬ÿ∫μ—«¡’§à“ ± 2.5 ´¡. ‡™àπ∂â“μâÕß°“√§à“¬ÿ∫μ—«
7.5 ́ ¡. §à“∑’Ë¬Õ¡√—∫‰¥â§◊Õ 7.5 ± 2.5 ́ ¡. À√◊Õ 5-10 ́ ¡.

√Ÿª∑’Ë 5 √Ÿª·∫∫°“√¬ÿ∫μ—«

A

C

B
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5. ª“¥º‘«Àπâ“§Õπ°√’μ„π¿“™π–√Ÿª∑√ß°√–∫Õ°
C „Àâ‡√’¬∫·≈–∑”§«“¡ –Õ“¥º‘«¥â“π¢â“ß¿“™π–„Àâ –Õ“¥

6. ™—ËßπÈ”Àπ—°‡æ◊ËÕÀ“πÈ”Àπ—°¢Õß§Õπ°√’μ„π¿“™π–
C ∂◊Õ«à“‡ªìπ Weight of Partially Compacted
Concrete, W

p
 ‚¥¬Õà“π§à“„Àâ≈–‡Õ’¬¥∂÷ß 10 °√—¡

7. ‡∑§Õπ°√’μ„π¿“™π– C ÕÕ° ®“°π—Èπμ—°
§Õπ°√’μ„À¡à„ à‡ªìπ™—Èπ 6 ™—Èπ  ™—Èπ≈–ª√–¡“≥ 5 ´¡.
‡∑à“Ê °—π °√–∑ÿâß„Àâ·πàπÕ¬à“ß‡μÁ¡∑’Ë ª“¥º‘«Àπâ“„Àâ‡√’¬∫

8. ™—ËßπÈ”Àπ—°‡æ◊ËÕÀ“πÈ”Àπ—°§Õπ°√’μÕ—¥·πàπ„π
¿“™π– C ‚¥¬∂◊Õ«à“‡ªìπ Weight of Fully Compacted
Concrete, W

f 
‚¥¬Õà“π§à“„Àâ≈–‡Õ’¬¥∂÷ß 10 °√—¡

9. §”π«≥À“§à“ Compacting Factor (C.F.)
C.F.  =    W

p
    W

f

¢âÕ§«√√–«—ß
1.  à«πº ¡§Õπ°√’μμâÕß¡’¢π“¥„À≠à ÿ¥¢ÕßÀ‘π ‰¡à‡°‘π

1 1/2" À√◊Õ 38 ¡¡.
2. „π°√≥’∑’Ë§Õπ°√’μ·Àâß¡“°Ê §Õπ°√’μÕ“®®–Õÿ¥μ—π

∑’Ë¥â“π≈à“ß¢Õß°√«¬ „Àâ„™â‡À≈Á°°√–∑ÿâß·¬ß„Àâ§Õπ°√’μ‰À≈≈ß
‰ª¢â“ß≈à“ß

°“√∑¥ Õ∫°“√®¡¢Õß≈Ÿ°∫Õ≈‡§≈≈’Ë

¡“μ√∞“π∑’Ë„™â
ASTM C 360
Standard Test Method for Ball Penetration in
Freshly Mixed Hydraulic Cement Concrete

Õÿª°√≥å
1. ≈Ÿ°∫Õ≈‚≈À–‡§≈≈’Ë (Kelly Ball) ‡ªìπ≈Ÿ°°≈¡

‚≈À–¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 15.2 ´¡. Àπ—° 14 °°.
2. ¿“™π–„ à§Õπ°√’μ ´÷Ëß¡’§«“¡≈÷°‰¡àπâÕ¬°«à“

20 ´¡. ·≈–§«“¡°«â“ß¥â“π¢â“ß‰¡àπâÕ¬°«à“ 45 ´¡.

√Ÿª∑’Ë 7 ≈Ÿ°∫Õ≈‡§≈≈’Ë

«‘∏’∑¥ Õ∫
1. μ—°§Õπ°√’μ∑’Ëº ¡‡ √Á®„À¡àÊ „ à„π¿“™π–

·≈–ª“¥º‘«„Àâ‡√’¬∫ æ¬“¬“¡Õ¬à“„Àâ¿“™π–‰¥â√—∫°“√
 —Ëπ –‡∑◊ÕπÀ√◊Õ‚¥π°√–·∑°

2. §àÕ¬Ê À¬àÕπ≈Ÿ°∫Õ≈‚≈À–‡§≈≈’ËÕ¬à“ß‡∫“Ê ≈
ß∫π§Õπ°√’μ

3. Õà“π§à“§«“¡≈÷°¢Õß≈Ÿ°∫Õ≈∑’Ë®¡≈ß‰ª„π
§Õπ°√’μ®“° ‡°≈¢Õß‡§√◊ËÕß¡◊Õ ‚¥¬Õà“π„Àâ≈–‡Õ’¬¥
∂÷ß 1/4" (6.4 ¡¡.) ∑”°“√∑¥ Õ∫„À¡àÕ’° 2 §√—Èß

4. ∂â“§à“·μ°μà“ß√–À«à“ß§à“§«“¡≈÷°¡“° ÿ¥°—∫
μ◊Èπ ÿ¥¡“°°«à“ 1" (25 ¡¡.) „Àâ∑”°“√∑¥ Õ∫‡æ‘Ë¡
®π°√–∑—Ëß 3 §à“°“√∑¥≈Õß∑’Ëμ‘¥μàÕ°—π¡’§à“§«“¡·μ°μà“ß
¥—ß°≈à“«‰¡à‡°‘π 1" (25 ¡¡.)

°“√∑¥ Õ∫°“√‰À≈μ—«

¡“μ√∞“π∑’Ë„™â
DIN 1048 : Part 1
Method for Determination of Flow

Õÿª°√≥å
1. ‚μä–‡¢¬à“ (Flow Table) ¢π“¥ 70 x 70 ´¡.

∑’Ë¡’æ◊Èπ‡√’¬∫‡ªìπ√–π“∫

1
2
3
4
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2. °√«¬∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß¥â“π∫π 13 ´¡.
¥â“π≈à“ß 20 ´¡.  Ÿß 20 ´¡. ¡’ÀŸ®—∫·≈–·ºàπ‡À≈Á°
¬◊ËπÕÕ°¡“„Àâ‡∑â“‡À¬’¬∫

3. ‰¡âμ”Àπâ“μ—¥ ’Ë‡À≈’Ë¬¡®—μÿ√— ¢π“¥ 40 x 40 ¡¡.
4. ™âÕπμ—° ‡°√’¬ß‡À≈Á°

√Ÿª∑’Ë 8 Õÿª°√≥å∑¥ Õ∫°“√‰À≈μ—«

«‘∏’∑¥ Õ∫
1. ∑”Õÿª°√≥å∑—ÈßÀ¡¥„Àâ‡ªï¬°
2. «“ß‚§π≈ß°≈“ß‚μä–‡¢¬à“„Àâμ√ß√Õ¬¢’¥·≈â«„™â

‡∑â“‡À¬’¬∫ª≈“¬∑—Èß 2 ¢â“ß
3. μ—°§Õπ°√’μ„ à‚§π 2 ™—Èπ ·μà≈–™—Èπμ”¥â«¬

‰¡âμ” 10 §√—Èß
4. ‡¡◊ËÕμ”™—Èπ ÿ¥∑â“¬‡ √Á® ª“¥º‘«Àπâ“§Õπ°√’μ

„Àâ‡√’¬∫ ∑”§«“¡ –Õ“¥‚μä–‡¢¬à“
5. ¬°‚§π¢÷Èπμ√ßÊ
6. ¬°‚μä–‡¢¬à“¢÷Èπ„Àâ Ÿßª√–¡“≥ 40 ± 1 ¡¡.

·≈–ª≈àÕ¬≈ß ∑”Õ¬à“ßπ’È 15 §√—Èß §Õπ°√’μ®–·ºà°√–®“¬
∫π‚μä–‡¢¬à“

7. «—¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß§Õπ°√’μ∑’Ë·ºàÕÕ°
‚¥¬«—¥ 2 ·π«∑’Ëμ—Èß©“°°—π

8. §à“°“√‰À≈μ—«¢Õß§Õπ°√’μ §◊Õ §à“‡©≈’Ë¬¢Õß
‡ âπºà“π»Ÿπ¬å°≈“ß∑—Èß Õß∑’Ë«—¥‰¥â
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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   °°.
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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¡¥
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°“√∑¥ Õ∫√–¬–‡«≈“°“√°àÕµ—«¢Õß§Õπ°√’µ
(Setting Time of Concrete)

∫∑∑’Ë 13

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

°“√°àÕµ—«¢Õß§Õπ°√’µ (Setting Time of Concrete)
´÷Ëß¡’ª√–‚¬™πå‡æ√“–∑”„Àâ∑√“∫«à“  ‡¡◊ËÕ√–¬–‡«≈“‡∑à“„¥∑’Ë
¬—ß “¡“√∂º ¡ ‡∑ Õ—¥·πàπ ·µàßº‘«§Õπ°√’µ ·≈–√–¬–
‡«≈“∑’Ë§Õπ°√’µ “¡“√∂‡√‘Ë¡√—∫°”≈—ß‰¥â ∑”„Àâ “¡“√∂
«“ß·ºπ°“√∑”ß“π‡°’Ë¬«°—∫‚§√ß √â“ß§Õπ°√’µ‰¥â∂Ÿ°µâÕß

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
°“√°àÕµ—« (Setting) ·≈–°“√·¢Áßµ—« (Hardening)

∂◊Õ‡ªìπ≈—°…≥–∑“ß°“¬¿“æ∑’Ë· ¥ß„Àâ‡ÀÁπ∂÷ß¢—ÈπµÕπ
°“√‡°‘¥ªØ‘°‘√‘¬“‰Œ‡¥√™—Ëπ¢ÕßªŸπ´’‡¡πµå ´÷Ëß°“√°àÕµ—«
¢Õß§Õπ°√’µ §◊Õ °√–∫«π°“√‡√‘Ë¡·¢Áßµ—«¢Õß§Õπ°√’µ ¥
‚¥¬¡’√–¬–‡«≈“∑’Ë ”§—≠Õ¬Ÿà 2 ™à«ß ¥—ß√Ÿª§◊Õ

1. √–¬–‡«≈“°“√°àÕµ—«‡√‘Ë¡µâπ (Initial Setting(Initial Setting(Initial Setting(Initial Setting(Initial Setting
Time)Time)Time)Time)Time) ‡ªìπ√–¬–‡«≈“∑’Ë∫Õ°„Àâ∑√“∫«à“¿“¬„π™à«ß‡«≈“
¥—ß°≈à“«π—Èπ§Õπ°√’µ¬—ß “¡“√∂∑’Ë®–º ¡ ‡∑ Õ—¥·πàπ
·≈–·µàßº‘«‰¥â (Limit of Handling)

2. √–¬–‡«≈“°“√°àÕµ—« ÿ¥∑â“¬ (Final Setting(Final Setting(Final Setting(Final Setting(Final Setting
Time)Time)Time)Time)Time) ‡ªìπ√–¬–‡«≈“∑’Ë§Õπ°√’µ‡√‘Ë¡‡¢â“ Ÿà ¿“æ°“√
·¢Á ßµ— «·≈– ‡√‘Ë ¡æ—≤π“°”≈— ßÕ—¥ (Beginning of
Mechanical Strength)

§à“∑—Èß Õßπ’È‡ªìπ§à“∑’Ë∂Ÿ°µ—Èß¢÷Èπ‚¥¬°“√∑¥ Õ∫À“
§«“¡µâ“π∑“π°“√°¥ (Penetration Resistance) ¢Õß
¡Õ√åµâ“∑’Ë‰¥â®“°°“√√àÕπ§Õπ°√’µºà“πµ–·°√ß¡“µ√∞“π
´÷Ëß°“√∑¥ Õ∫∑”‚¥¬ °“√‡∑¡Õ√åµâ“≈ß„π¿“™π–
¡“µ√∞“π∑√ß≈Ÿ°∫“»°å ·≈â««—¥·√ß∑’Ë„™â„π°“√°¥À—«°¥
„Àâ®¡≈ß‰ª„π§Õπ°√’µ 2.5 ´¡. µàÕ®“°π—Èπ§”π«≥À“
§à“·√ß°¥µàÕæ◊Èπ∑’Ë‡æ◊ËÕπ”¡“‡¢’¬π°√“ø √–À«à“ß·√ß
µâ“π¢Õß‡π◊ÈÕ¡Õ√åµâ“µàÕæ◊Èπ∑’Ë°—∫√–¬–‡«≈“À≈—ßº ¡ ´÷Ëß
√–¬–‡«≈“°“√°àÕµ—«‡√‘Ë¡µâπ (Initial Setting Time) ·≈–

√Ÿª∑’Ë 1 ¢—ÈπµÕπ°“√°àÕµ—«·≈–°“√·¢Áßµ—« (®“°Àπ—ß ◊Õ Concrete
Structure, Properties, and Materials; Mehta &
Monteiro)

√–¬–‡«≈“°“√°àÕµ—« ÿ¥∑â“¬ (Final Setting Time) §◊Õ
√–¬–‡«≈“∑’Ë·√ßµâ“π∑“πµàÕæ◊Èπ∑’Ë‡∑à“°—∫ 500 ªÕπ¥å/
µ√.π‘È« (3.5 MPa) ·≈– 4,000 ªÕπ¥å/µ√.π‘È« (27.6 MPa)
µ“¡≈”¥—∫

§à“Õ—µ√“ à«ππÈ”µàÕ´’‡¡πµå∂◊Õ‡ªìπªí®®—¬ ”§—≠∑’Ë
 àßº≈µàÕ√–¬–‡«≈“°“√°àÕµ—« ‡¡◊ËÕÕ—µ√“ à«ππÈ”µàÕ´’‡¡πµå
¢Õß§Õπ°√’µ‡æ‘Ë¡¢÷Èπ  √–¬–‡«≈“°“√°àÕµ—«°Á®–‡æ‘Ë¡¢÷Èπ¥â«¬
πÕ°®“°π—Èπ™π‘¥¢ÕßªŸπ´’‡¡πµå Õÿ≥À¿Ÿ¡‘ ·≈–πÈ”¬“
º ¡§Õπ°√’µ°Á‡ªìπªí®®—¬ ”§—≠∑’Ë¡’º≈µàÕ√–¬–‡«≈“
°“√°àÕµ—«¥â«¬‡™àπ°—π
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√Ÿª∑’Ë 2 º≈¢ÕßÕÿ≥À¿Ÿ¡‘µàÕ√–¬–‡«≈“°“√°àÕµ—«¢Õß§Õπ°√’µ (®“°
Àπ—ß ◊Õ Concrete Structure, Properties, and
Materials; Mehta & Monteiro)

√Ÿª∑’Ë 3 º≈¢ÕßπÈ”¬“Àπà«ß°“√°àÕµ—«µàÕ√–¬–‡«≈“°“√°àÕµ—«¢Õß
§Õπ°√’µ (®“°Àπ—ß ◊Õ Concrete Structure, Properties,
and Materials; Mehta & Monteiro)

°“√∑¥ Õ∫√–¬–‡«≈“°“√°àÕµ—«

¡“µ√∞“π∑’Ë„™â
ASTM C 403
Standard Test Method for Time of Setting of
Concrete Mixture by Penetration Resistance

Õÿª°√≥å
1. ‡§√◊ËÕß¡◊ÕÀ“‡«≈“°“√°àÕµ—«¢Õß§Õπ°√’µ
2. µ–·°√ß¡“µ√∞“π‡∫Õ√å 4
3. ‡À≈Á°µ”¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 16 ¡¡.
4. ·∫∫√Ÿª∑√ß≈Ÿ°∫“»°å 15 x 15 x 15 ´¡.
5. §âÕπ¬“ß  ≈Ÿ°¬“ß  ‡∑Õ√å‚¡¡‘‡µÕ√å  ‡°√’¬ß‡À≈Á°

√Ÿª∑’Ë 4 Õÿª°√≥å∑¥ Õ∫‡«≈“°“√°àÕµ—«¢Õß§Õπ°√’µ

«‘∏’∑¥ Õ∫
1. π”§Õπ°√’µ√àÕπºà“πµ–·°√ß¡“µ√∞“π‡∫Õ√å 4
2. π” à«π∑’Ëºà“πµ–·°√ß‡∫Õ√å 4 ‡∑≈ß·∫∫

≈Ÿ°∫“»°å∑’Ë‡µ√’¬¡‰«â ‚¥¬„ à„Àâ§«“¡ ŸßµË”°«à“¢Õ∫·∫∫
ª√–¡“≥§√÷Ëß´¡.

3. „™â‡À≈Á°µ”„Àâ∑—Ë«æ◊Èπ∑’Ë „™â§âÕπ¬“ß‡§“–¥â“π
¢â“ß·∫∫‡æ◊ËÕ‰≈àøÕßÕ“°“»ÕÕ°®“° à«πº ¡

4. «—¥Õÿ≥À¿Ÿ¡‘
5. ª“¥º‘«Àπâ“„Àâ‡√’¬∫
6. «“ß∑‘Èß‰«â‡¡◊ËÕ¡’πÈ”≈Õ¬¢÷Èπ¡“„Àâ „™â≈Ÿ°¬“ß

¥Ÿ¥πÈ”ÕÕ°
7. ¬°·∫∫«“ß∫π‡§√◊ËÕß∑¥ Õ∫∑’Ë „ àÀ—«°¥

‰«â‡√’¬∫√âÕ¬ ·≈â«°¥„ÀâÀ—«°¥®¡„π‡π◊ÈÕ§Õπ°√’µ 2.5 ´¡.
®¥§à“πÈ”Àπ—°∑’Ë¢÷Èπ∫π ‡°≈ ‡«≈“µ—Èß·µà‡√‘Ë¡º ¡®π∂÷ß
‡«≈“°¥·≈–¢π“¥¢ÕßÀ—«°¥ À—«°¥∑’Ë„™â¡’„Àâ‡≈◊Õ°µ—Èß·µà
¢π“¥æ◊Èπ∑’Ë 1 1/2 1/4 1/10 1/20 1/40 µ√.π‘È«
„π°“√∑¥ Õ∫®–‡≈◊Õ°À—«°¥„Àâ‡À¡“– ¡°—∫ ¿“æ
§Õπ°√’µ ‚¥¬„π™à«ß·√°®–„™âÀ—«°¥¢π“¥„À≠à ·≈–‡¡◊ËÕ
‡«≈“ºà“π‰ª§Õπ°√’µ¬‘Ëß·¢Áßµ—« ®–‡≈◊Õ°À—«°¥¢π“¥
‡≈Á°≈ß „π°“√∑¥ Õ∫µâÕßÀ“·√ßµâ“π∑“πÕ¬à“ßπâÕ¬
6 ®ÿ¥ ‡æ◊ËÕπ”¡“‡¢’¬π°√“ø

°“√§”π«≥

·√ßµâ“π∑“π = πÈ”Àπ—°∑’ËÕà“π‰¥â®“° ‡°≈
æ◊Èπ∑’ËÀ—«°¥
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°“√‡¢’¬π°√“ø
‡¡◊ËÕ‰¥â§à“·√ßµâ“π∑“π·≈–‡«≈“À≈—ß®“°°“√º ¡

π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“‡¢’¬π°√“ø
·°ππÕπ §◊Õ ‡«≈“À≈—ß®“°°“√º ¡§Õπ°√’µ

Àπà«¬‡ªìπ ™¡.
·°πµ—Èß §◊Õ §à“·√ßµâ“π∑“π Àπà«¬‡ªìπªÕπ¥å/

µ√.π‘È« À√◊Õ °°./µ√.´¡.
≈ß®ÿ¥∑’Ë‰¥â·≈–≈“°‡ âπ°√“ø ®“°π—Èππ”°√“ø¡“

À“§à“‡«≈“°“√°àÕµ—«¢Õß§Õπ°√’µ

√Ÿª∑’Ë 5 °√“ø· ¥ß«‘∏’°“√À“‡«≈“°“√°àÕµ—«¢Õß§Õπ°√’µ

¢âÕ§«√√–«—ß
1. „π°“√„™âÀ—«°¥§Õπ°√’µ  √–¬–√–À«à“ß™àÕß∑’Ë°¥

µâÕßÀà“ß°—π‰¡àπâÕ¬°«à“ 2 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß¢ÕßÀ—«°¥∑’Ë„™â
·≈–µâÕß‰¡àπâÕ¬°«à“ 1/2"

2. ®ÿ¥∑’Ë°¥®–µâÕßÀà“ß®“°¢Õ∫‰¡àπâÕ¬°«à“ 1"

√Ÿª∑’Ë 6 √–¬–™àÕß«à“ß¢Õß°“√∑¥ Õ∫‡«≈“°“√°àÕµ—«
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∫∑∑’Ë 14
°“√∑¥ Õ∫°“√‡¬‘È¡

(Bleeding)

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

¢Õß§Õπ°√’µ °“√‡¬‘È¡¢Õß§Õπ°√’µ¡’º≈µàÕ§«“¡·¢Áß·√ß
¢Õßº‘«¥â“π∫π¢Õß§Õπ°√’µ °”≈—ßÕ—¥ ·≈–§«“¡ “¡“√∂
„π°“√´÷¡ºà“π¢ÕßπÈ”„π§Õπ°√’µ

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
°“√‡¬‘È¡ (Bleeding)(Bleeding)(Bleeding)(Bleeding)(Bleeding) §◊Õ °“√§“¬πÈ”®“° à«π

º ¡§Õπ°√’µ∑’Ë¡’‡À≈◊Õ®“°°“√∑”ªØ‘°‘√‘¬“°—∫ªŸπ ’́‡¡πµå
‚¥¬ª√“°Æ°“√≥åπ’È¡’≈—°…≥–∑’Ë ”§—≠§◊Õ πÈ”∫“ß à«π
(´÷Ëß‡ªìπÕß§åª√–°Õ∫∑’Ë‡∫“∑’Ë ÿ¥¢Õß à«πº ¡) ®–∂Ÿ°¥—π
„Àâ≈Õ¬µ—«¢÷Èπ¡“∫πº‘«Àπâ“¢Õß§Õπ°√’µ Õ—π‡π◊ËÕß¡“®“°
°“√®¡≈ß¢Õß¡«≈√«¡ (Õß§åª√–°Õ∫∑’ËÀπ—°°«à“) ‚¥¬°“√
‡¬‘È¡‡ªìπ√Ÿª·∫∫Àπ÷Ëß¢Õß°“√·¬°µ—« ´÷Ëß¡’ “‡Àµÿ¡“®“°
§«“¡‰¡à “¡“√∂¢Õß à«πº ¡ ∑’Ë®–°—°πÈ”∑’Ë·ºà°√–®“¬
Õ¬Ÿà‡Õ“‰«â¢≥–∑’Ë¡«≈√«¡®¡≈ß ·≈–°“√‡¬‘È¡®–À¬ÿ¥‡¡◊ËÕ
’́‡¡πµå‡æ ∑å·¢Áßµ—«æÕ∑’Ë®–À¬ÿ¥°√–∫«π°“√®¡≈ß¢Õß

¡«≈√«¡

°“√‡¬‘È¡®– àßº≈µàÕ§ÿ≥¿“æ¢Õß§Õπ°√’µ
„π 2 ≈—°…≥–

1. °“√‡¬‘È¡®– àßº≈„ÀâÕ—µ√“ à«ππÈ”µàÕ´’‡¡πµå
∑’Ë∫√‘‡«≥º‘« Ÿß¢÷Èπ °”≈—ßÕ—¥·≈–§«“¡∑π∑“π®–≈¥≈ß
πÕ°®“°π—Èπ∂â“πÈ”∑’Ë≈Õ¬¢÷Èπ¡“π—Èπæ“¡«≈√«¡≈–‡Õ’¬¥
¢÷Èπ¡“¥â«¬ ®–∑”„Àâ‡°‘¥™—Èπ¢Õß à«π≈–‡Õ’¬¥∫πº‘«Àπâ“
(Laitance) ´÷Ëß‡ªìπ√Ÿæ√ÿπ‰¡à·¢Áß·√ß ·≈–¡’§«“¡
µâ“π∑“πµàÕ°“√‡ ’¬¥ ’µË” ‡¡◊ËÕ∂Ÿ°‡ ’¬¥ ’®–·µ°‡ªìπΩÿÉπ
(Dusting) „π∑’Ë ÿ¥ ¥——ßπ—Èπ∂â“‡°‘¥ à«π≈–‡Õ’¬¥∫πº‘«Àπâ“
(Laitance) °àÕπ°“√‡∑§Õπ°√’µ™—ÈπµàÕ‰ª®–µâÕß °—¥
·≈–≈â“ßº‘«Àπâ“∑’Ë‡ ’¬ÕÕ°„ÀâÀ¡¥‡ ’¬°àÕπ

2. πÕ°®“°πÈ”∑’Ë≈Õ¬¢÷Èπ¡“·≈â«πÈ”∫“ß à«π®–∂Ÿ°
°—°‰«â„µâ¡«≈√«¡À¬“∫À√◊Õ‡À≈Á°‡ √‘¡ ∑”„Àâ·√ß¬÷¥‡Àπ’Ë¬«

√–À«à“ß´’‡¡πµå‡æ ∑å°—∫¡«≈√«¡ À√◊Õ‡À≈Á°‡ √‘¡≈¥≈ß
Õ¬à“ß¡“° ·≈–‡¡◊ËÕ§Õπ°√’µ·¢Áßµ—«·≈â«®–‡°‘¥™àÕß«à“ß
∑’ËπÈ”´÷¡ºà“π (Capillary pores) ∑’Ë‡√’¬ßµ—«„π∑‘»∑“ß‡¥’¬«
∑”„Àâ°“√´÷¡ºà“π¢ÕßπÈ”„π§Õπ°√’µ‡æ‘Ë¡¢÷Èπ πÕ°®“°π—Èπ
‚æ√ßÕ“°“»‡À≈à“π’È¬—ß∑”„Àâ§«“¡ “¡“√∂„π°“√√—∫·√ß
¢Õß§Õπ°√’µ„π‚§√ß √â“ßµË”≈ß

√Ÿª∑’Ë 1 °“√‡¬‘È¡¢Õß§Õπ°√’µ°àÕ„Àâ‡°‘¥™àÕß«à“ß‡√’¬ßµ—«
         „π∑‘»∑“ß‡¥’¬«

°“√‡¬‘È¡‰¡à‰¥â°àÕ„Àâ‡°‘¥º≈‡ ’¬µàÕ§Õπ°√’µ‡ ¡Õ‰ª
‡æ√“–∂â“Õ—µ√“∑’ËπÈ”‡¬‘È¡¢÷Èπ¡“‡∑à“°—∫Õ—µ√“°“√√–‡À¬
·≈â«®–∑”„ÀâÕ—µ√“ à«ππÈ”µàÕ´’‡¡πµå≈¥≈ß ´÷Ëß®– àßº≈
„Àâ°”≈—ßÕ—¥¢Õß§Õπ°√’µ‡æ‘Ë¡¢÷Èπ ¬°‡«âπ∂â“Õ—µ√“°“√
√–‡À¬¡“°°«à“Õ—µ√“°“√‡¬‘È¡ Õ“®°àÕ„Àâ‡°‘¥°“√·µ°√â“«
Õ—π‡π◊ËÕß¡“®“°°“√ Ÿ≠‡ ’¬πÈ”Õ¬à“ß√«¥‡√Á«‰¥â (Plastic
Shrinkage Crack)

ªí®®—¬∑’Ë¡’º≈µàÕ°“√‡¬‘È¡ (Bleeding)(Bleeding)(Bleeding)(Bleeding)(Bleeding)
1. §ÿ≥ ¡∫—µ‘¢ÕßªŸπ´’‡¡πµå °“√‡¬‘È¡®–≈¥≈ß‡¡◊ËÕ

„™âªŸπ´’‡¡πµå∑’Ë¡’§«“¡≈–‡Õ’¬¥‡æ‘Ë¡¢÷Èπ
2. Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßªŸπ´’‡¡πµå ªŸπ ’́‡¡πµå

∑’Ë‡ªìπ¥à“ß¡“° À√◊Õ¡’ C
3
A ¡“° ®–¡’°“√‡¬‘È¡πâÕ¬
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3. Õÿ≥À¿Ÿ¡‘ Ÿß®–‡æ‘Ë¡Õ—µ√“°“√‡¬‘È¡·µà‰¡à°√–∑∫
µàÕª√‘¡“≥πÈ”∑’Ë‡¬‘È¡√«¡

4.  —¥ à«π¢Õß§Õπ°√’µ∑’Ë¡’ª√‘¡“≥¡«≈√«¡
≈–‡Õ’¬¥∑’Ë¡’¢π“¥‡≈Á°°«à“ 150 ¡¡. (#100) ·≈–
ª√‘¡“≥ªŸπ ’́‡¡πµå¡“°®–¡’·π«‚πâ¡‡°‘¥°“√‡¬‘È¡πâÕ¬°«à“

5.  “√°—°°√–®“¬øÕßÕ“°“» ·≈– “√ªÕ´‚´≈“π
®–™à«¬≈¥°“√‡¬‘È¡

°“√∑¥ Õ∫°“√‡¬‘È¡¢Õß§Õπ°√’µ

¡“µ√∞“π∑’Ë„™â
ASTM C 232
Standard Test Method for Bleeding of Concrete

Õÿª°√≥å
1. ¿“™π–‡À≈Á°„ à§Õπ°√’µ¡’ª√‘¡“µ√ª√–¡“≥ 0.5

≈∫.øÿµ ‚¥¬¡’‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„πª√–¡“≥
10 ± 1/4" (25.1 ± 0.64 ´¡.) ·≈– Ÿßª√–¡“≥
11 ± 1/4" (27.9 ± 0.64 ´¡.)

2. ‡§√◊ËÕß™—ËßπÈ”Àπ—°
3. °√–∫Õ°·°â«∑’Ë¡’§«“¡®ÿª√–¡“≥ 100 ¡≈.
4. ≈Ÿ°¬“ß
5. ‡À≈Á°µ” ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 1.6 ´¡.
6. §âÕπ¬“ß ‡°√’¬ß‡À≈Á° ·≈–™âÕπµ—°

√Ÿª∑’Ë 2 Õÿª°√≥å∑¥ Õ∫§à“°“√‡¬‘È¡

«‘∏’∑¥ Õ∫
1. µ—°§Õπ°√’µ„ à≈ß„π¿“™π–‚¥¬·∫àß‡ªìπ 3 ™—Èπ

·µà≈–™—Èπµ” 25 §√—Èß·≈–‡§“–¥â“π¢â“ß¥â«¬§âÕπ¬“ß
10-15 §√—Èß

2. ª√—∫√–¥—∫º‘«Àπâ“§Õπ°√’µ„Àâ‡√’¬∫‚¥¬æ¬“¬“¡
„™â‡°√’¬ß„ÀâπâÕ¬∑’Ë ÿ¥ º‘«∫π ÿ¥§«√µË”°«à“¢Õ∫¢Õß¿“™π–
3 ± 0.3 ´¡. ™—ËßπÈ”Àπ—°§Õπ°√’µ„π¿“™π– S

3. À≈—ß®“°ª“¥º‘«‡√’¬∫·≈â« ‡√‘Ë¡®—∫‡«≈“·≈–«—¥
Õÿ≥À¿Ÿ¡‘§Õπ°√’µ

4. „™â Pipet ¥Ÿ¥πÈ”∑’Ë‡¬‘È¡ÕÕ°¡“∑ÿ° 10 π“∑’
„π™à«ß‡«≈“ 40 π“∑’·√° ·≈â«À≈—ß®“°π—Èπ∑ÿ°Ê 30 π“∑’
®π°√–∑—Ëß‰¡à¡’°“√‡¬‘È¡ÕÕ°¡“Õ’°

5. §”π«≥§à“ª√‘¡“µ√°“√‡¬‘È¡µàÕæ◊Èπ∑’Ëº‘«Àπâ“
§Õπ°√’µ

ª√‘¡“µ√°“√‡¬‘È¡  =  ª√‘¡“µ√πÈ”∑—ÈßÀ¡¥∑’Ë‡¬‘È¡ÕÕ°¡“
µàÕæ◊Èπ∑’Ëº‘«Àπâ“    æ◊Èπ∑’Ëº‘«Àπâ“¢Õß§Õπ°√’µ„π¿“™π–

6. §”π«≥À“‡ªÕ√å‡´Áπµå¢ÕßπÈ”∑’Ë‡¬‘È¡µàÕπÈ”∑’Ë„™â
„π°“√º ¡

‡ªÕ√å‡´Áπµå°“√‡¬‘È¡ =  WD x 100
            wS

W= πÈ”Àπ—°¢Õß§Õπ°√’µ∑’Ë„™âº ¡ (°°.)
w = πÈ”Àπ—°¢ÕßπÈ”∑’Ë„™âº ¡ (°°.)
D = πÈ”Àπ—°¢ÕßπÈ”∑’Ë‡¬‘È¡ÕÕ°¡“®“°§Õπ°√’µ

(°√—¡)
S = πÈ”Àπ—°¢Õß§Õπ°√’µ„π¿“™π–∑√ß°√–∫Õ°

(°√—¡)
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µ—«Õ¬à“ß∑’Ë 1 °“√§”π«≥À“§à“°“√‡¬‘È¡

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¿“™π–∑√ß°√–∫Õ° = 14.43  ´¡.
æ◊Èπ∑’Ëº‘«Àπâ“§Õπ°√’µ„π¿“™π– = 175.07  µ√.´¡.
πÈ”Àπ—°¢Õß§Õπ°√’µ∑’Ë„™âº ¡ (W) = 73.08  °°.
πÈ”Àπ—°¢ÕßπÈ”∑’Ë„™âº ¡ (w) = 6.70  °°.
πÈ”Àπ—°¢Õß§Õπ°√’µ„π¿“™π–∑√ß°√–∫Õ°  (S) =   6,800   °√—¡

ª√‘¡“µ√°“√‡¬‘È¡µàÕæ◊Èπ∑’Ëº‘«Àπâ“ ∑’Ë‡«≈“ 10 π“∑’      =      7.6
          175.07
     = 43.41 x 10-3  ¡≈./µ√.´¡.

‡ªÕ√å‡´Áπµå°“√‡¬‘È¡ ∑’Ë‡«≈“ 10 π“∑’ = WD x 100
wS

= 73.08 x 7.6 x 100
6.7 x 6,800

= 1.21 %



2000 The Concrete Products and Aggregate Co.,Ltd.C
83

°“√∑¥ Õ∫°“√ Ÿ≠‡ ’¬§à“°“√¬ÿ∫µ—«
(Slump Loss)

∫∑∑’Ë 15

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

¢Õß§Õπ°√’µ≈¥≈ßµ“¡√–¬–‡«≈“Õ¬à“ß‰√ ·≈–π”‰ª„™â
„π°“√À“‡«≈“∑’Ë‡À¡“– ¡„π°“√∑’Ë®–π”§Õπ°√’µ‰ª„™âß“π

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
°“√ Ÿ≠‡ ’¬§à“°“√¬ÿ∫µ—« (Slump Loss) (Slump Loss) (Slump Loss) (Slump Loss) (Slump Loss) §◊Õ

°“√ Ÿ≠‡ ’¬§«“¡‡À≈«¢Õß§Õπ°√’µ ¥‡¡◊ËÕ‡«≈“ºà“π‰ª
°“√ Ÿ≠‡ ’¬§à“°“√¬ÿ∫µ—«∂◊Õ‡ªìπ‡Àµÿ°“√≥åª°µ‘ ”À√—∫
§Õπ°√’µ∑’Ë®–µâÕß·¢Áßµ—«¢÷Èπ‡√◊ËÕ¬Ê ®“°º≈¢Õß°“√·¢Áß
µ—«¢Õß´’‡¡πµå‡æ ∑å °“√ Ÿ≠‡ ’¬πÈ”Õ‘ √– (Free Water)
∑’Ë‡°‘¥®“°ªØ‘°‘√‘¬“‰Œ‡¥√™—Ëπ ®“°°“√¥Ÿ¥´÷¡¢Õß¡«≈√«¡
·≈–®“°°“√√–‡À¬ ¥—ßπ—Èπ‡¡◊ËÕ§Õπ°√’µ∂Ÿ°º ¡¢÷Èπ¡“·≈â«
§«√√’∫≈”‡≈’¬ß ‡∑ ·≈–·µàßº‘«„Àâ∑—π°—∫√–¬–‡«≈“∑’Ë
§Õπ°√’µ¬—ß “¡“√∂∑”ß“π‰¥â‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√ Ÿ≠‡ ’¬
§à“¬ÿ∫µ—«

ªí®®—¬∑’Ë àßº≈µàÕ°“√ Ÿ≠‡ ’¬§à“°“√¬ÿ∫µ—«
1. Õÿ≥À¿Ÿ¡ ‘ Õÿ≥À¿Ÿ¡‘¢Õß§Õπ°√’µ¢≥–∑’à§Õπ°√’µ

∂Ÿ°º ¡ ≈”‡≈’¬ß ¬‘Ëß Ÿß¡“°‡∑à“„¥ √–¬–‡«≈“°“√ Ÿ≠‡ ’¬
§à“¬ÿ∫µ—«¬‘Ëß‡√Á«¢÷Èπ ¥—ßπ—Èπ„π ∂“π∑’Ë∑’ËÕ“°“»√âÕπ ¡«≈√«¡
∑’Ë„™â„π°“√º ¡§«√∑”„Àâ¡’Õÿ≥À¿Ÿ¡‘µË”∑’Ë ÿ¥‡∑à“∑’Ë “¡“√∂
∑”‰¥â ‡™àπ °“√æ√¡πÈ” À√◊Õ§«√°Õß‡°Á∫„π∫√‘‡«≥∑’Ë√à¡

2. Õß§åª√–°Õ∫¢ÕßªŸπ´’‡¡πµå °“√ Ÿ≠‡ ’¬
§à“¬ÿ∫µ—«®–¡’¡“°‡¡◊ËÕªŸπ ’́‡¡πµå∑’Ë„™â¡’ à«πº ¡¢Õß C

3
A

À√◊Õ¡’ à«πª√–°Õ∫∑’Ë¡’Õ—≈§“‰≈πå Ÿß
3.  “√º ¡‡æ‘Ë¡ §Õπ°√’µ∑’Ë„ àπÈ”¬“≈¥πÈ”®”π«π

¡“° (Superplasticizer) ¡’·π«‚πâ¡∑’Ë®–‡°‘¥°“√ Ÿ≠‡ ’¬
§à“¬ÿ∫µ—«¡“°°«à“§Õπ°√’µª°µ‘ ∑—Èßπ’È‡æ√“–πÈ”¬“¥—ß°≈à“«

®–∑”„Àâºß ’́‡¡πµå°√–®“¬µ—«Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ÷́Ëß®–
 àßº≈„ÀâÕ—µ√“°“√‡°‘¥ªØ‘°‘√‘¬“‰Œ‡¥√™—Ëπ‡√Á«¢÷Èπ ¥—ßπ—Èπ
„π°“√„™âπÈ”¬“¥—ß°≈à“«§«√„™âª√‘¡“≥„Àâ‡À¡“– ¡µ“¡
¢âÕ°”Àπ¥¢ÕßºŸâº≈‘µ

Õÿª°√≥å
°“√∑¥ Õ∫π’È„™âÕÿª°√≥å∑¥ Õ∫™ÿ¥‡¥’¬«°—∫

Õÿª°√≥å∑’Ë„™â∑¥ Õ∫§à“¬ÿ∫µ—«

«‘∏’∑¥ Õ∫
1. π”§Õπ°√’µ∑’Ëº ¡‡ √Á®‡√’¬∫√âÕ¬¡“«—¥Õÿ≥À¿Ÿ¡‘

·≈–À“§à“°“√¬ÿ∫µ—«‡√‘Ë¡µâπ
2. ‡∑§Õπ°√’µ°≈—∫„ à‚¡àº ¡ ∑‘Èß‰«â‚¥¬ªî¥Ω“‚¡à

‰¡à„ÀâπÈ”√–‡À¬ÕÕ° ·≈–§«√‡ªî¥‡§√◊ËÕßº ¡‡ªìπ√–¬–
3. ‡∑§Õπ°√’µ¡“À“§à“¬ÿ∫µ—« ·≈â«∫—π∑÷°§à“
4. ∑”‡™àππ’È∑ÿ°Ê 15 π“∑’ ®π§Õπ°√’µ‰¡à¡’§à“°“√

¬ÿ∫µ—«
π”º≈°“√∑¥ Õ∫∑’Ë‰¥â¡“À“‡«≈“∑’Ë‡À¡“– ¡„π

°“√∑’Ë®–π”§Õπ°√’µ‰ª„™âß“π

√Ÿª∑’Ë 1 §à“¬ÿ∫µ—«¢Õß§Õπ°√’µ‡¡◊ËÕ‡«≈“ºà“π‰ª
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°“√∑¥ Õ∫°”≈—ßÕ—¥ ·≈–°”≈—ß¥÷ß¢Õß§Õπ°√’μ
(Compressive Strength and
Tensile Strength of Concrete)

∫∑∑’Ë 16

ë √Ÿª∑√ß°√–∫Õ° μ“¡¡“μ√∞“πÕ‡¡√‘°“ ASTM
C 192 ¢π“¥∑’Ë„™â §◊Õ ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 15 ́ ¡.
 Ÿß 30 ´¡.

À≈—ß®“°§Õπ°√’μ·¢Áßμ—«‡ªìπ‡«≈“ 24 ™¡. ®÷ß
∂Õ¥·∫∫ÕÕ° μàÕ®“°π—Èπ®÷ßπ”°âÕπμ—«Õ¬à“ß‰ª∫à¡„ππÈ”
‡æ◊ËÕ√Õ°“√∑¥ Õ∫°”≈—ßÕ—¥¥â«¬‡§√◊ËÕß∑¥ Õ∫°”≈—ßÕ—¥
¥—ß√Ÿª∑’Ë 3 μàÕ‰ª

√Ÿª∑’Ë 1 °âÕπμ—«Õ¬à“ß§Õπ°√’μ∑—Èß 2 ™π‘¥

√Ÿª∑’Ë 2 °“√∫à¡°âÕπμ—«Õ¬à“ß§Õπ°√’μ

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

¢Õß§Õπ°√’μ¥â«¬«‘∏’ Uniaxial Compression Test
·≈–∑¥ Õ∫°”≈—ß¥÷ß¥â«¬«‘∏’ Flexural Test ·≈–«‘∏’
Splitting Test ∑—Èßπ’È‡æ√“–°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß
§Õπ°√’μ ”À√—∫‚§√ß √â“ß§Õπ°√’μ‡ √‘¡‡À≈Á°®–∑”
„π√Ÿª¢Õß°“√π”§Õπ°√’μ ¥ ¡“∑”°âÕπμ—«Õ¬à“ß‚¥¬
∂◊Õ«à“°”≈—ß¢Õß°âÕπμ—«Õ¬à“ß‡ªìπμ—«·∑π¢Õß§Õπ°√’μ
∑’ËÀ≈àÕ‡ªìπ‚§√ß √â“ßπ—Èπ

∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
°”≈—ß¢Õß§Õπ°√’μ (Strength)(Strength)(Strength)(Strength)(Strength) ‡ªìπ§ÿ≥ ¡∫—μ‘

 ”§—≠¢Õß§Õπ°√’μ∑’Ë·¢Áßμ—«·≈â« ´÷Ëß®–· ¥ß§«“¡
 “¡“√∂„π°“√√—∫·√ß¢Õß§Õπ°√’μ ‚¥¬°“√∑¥ Õ∫
°”≈—ß¢Õß§Õπ°√’μ “¡“√∂∑”‰¥â §◊Õ

1. °“√∑¥ Õ∫°”≈—ßÕ—¥¢Õß§Õπ°√’μ
(Compression Test)(Compression Test)(Compression Test)(Compression Test)(Compression Test)

∂÷ß·¡â„π∑“ßªØ‘∫—μ‘§Õπ°√’μ®–‰¥â√—∫∑—Èß·√ß°¥
·√ß¥÷ß À√◊Õ·√ß‡©◊Õπ„π 2 ∑‘»∑“ßÀ√◊Õ¡“°°«à“π—Èπ
·μà°“√∑¥ Õ∫∑’Ë –¥«°∑’Ë ÿ¥∑’Ë°√–∑”„πÀâÕß∑¥ Õ∫
§◊Õ °“√∑¥ Õ∫°”≈—ßÕ—¥¥â«¬«‘∏’ Uniaxial Compression
Test  ÷́Ëß°”≈—ßÕ—¥¢Õß§Õπ°√’μ∑’Ë∑¥ Õ∫¥â«¬«‘∏’¥—ß°≈à“«
∑’ËÕ“¬ÿ 28 «—π ‰¥â√—∫°“√¬Õ¡√—∫Õ¬à“ß·æ√àÀ≈“¬„Àâ‡ªìπ
¥—™π’∑—Ë«‰ª„π°“√«—¥°”≈—ßÕ—¥¢Õß§Õπ°√’μ ´÷Ëß°“√∑¥ Õ∫
∑”‚¥¬°“√À≈àÕ°âÕπμ—«Õ¬à“ß§Õπ°√’μ¡“μ√∞“π ÷́Ëß∑’Ë„™â
°—πÕ¬ŸàÕ¬à“ß·æ√àÀ≈“¬¡’ 2 √Ÿª∑√ß §◊Õ

ë √Ÿª∑√ß√Ÿª∫“»°å  μ“¡¡“μ√∞“πÕ—ß°ƒ… BS
1881: PART 3  ¢π“¥∑’Ë„™â§◊Õ 15 x 15 x 15 ´¡.
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μ“¡¡“μ√∞“π ”À√—∫Õ“§“√§Õπ°√’μ‡ √‘¡‡À≈Á°
¢Õß ¡“§¡«‘»«°√√¡ ∂“π·Ààßª√–‡∑»‰∑¬ (¡“μ√∞“π
« ∑.) ‰¥â„Àâ°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß°”≈—ßÕ—¥
√Ÿª∑√ß≈Ÿ°∫“»°å·≈–√Ÿª∑√ß°√–∫Õ° ¥—ß√Ÿª∑’Ë 5

√Ÿª∑’Ë 5 °“√·ª≈ß°”≈—ßÕ—¥∑√ß≈Ÿ°∫“»°å‡ªìπ°”≈—ßÕ—¥∑√ß°√–∫Õ°

„π∑“ßªØ‘∫—μ‘π—Èπº‘«¥â“π∫π¢Õß°âÕπμ—«Õ¬à“ß√Ÿª
∑√ß°√–∫Õ°¡—°®–‰¡à‡√’¬∫ ∑”„Àâº≈°“√∑¥ Õ∫º‘¥º≈“¥‰¥â
¥—ßπ—Èπ°àÕπ°“√∑¥ Õ∫®–μâÕß∑”°“√ Cap °âÕπμ—«Õ¬à“ß
∑—Èß 2 ¥â“π¥â«¬°”¡–∂—π‡ ’¬°àÕπ  à«π°âÕπμ—«Õ¬à“ß
√Ÿª∑√ß≈Ÿ°∫“»°åπ—Èπ‰¡àμâÕß Cap °âÕπμ—«Õ¬à“ß‡æ√“–
¡’º‘«¥â“π¢â“ßÕ’° 4 ¥â“π‡√’¬∫∑’Ë “¡“√∂π”¡“∑¥ Õ∫‰¥â

√Ÿª∑’Ë 6 °âÕπμ—«Õ¬à“ß√Ÿª∑√ß°√–∫Õ°∑’Ë CAP À—«·≈–‰¡à CAP À—«

√Ÿª∑’Ë 3 °“√°¥°âÕπμ—«Õ¬à“ß§Õπ°√’μ¥â«¬‡§√◊ËÕß∑¥ Õ∫

°”≈—ßÕ—¥¢Õß∑—Èß 2 √Ÿª∑√ß∑’Ë‰¥â®“°‡§√◊ËÕß∑¥ Õ∫π’È
®–„Àâ§à“°”≈—ßÕ—¥∑’Ë·μ°μà“ß°—π ∂÷ß·¡â®–„™â à«πº ¡¢Õß
§Õπ°√’μ‡¥’¬«°—π ∑—Èßπ’È‡π◊ËÕß®“°

1. Õß§åª√–°Õ∫‡√◊ËÕß§«“¡™–≈Ÿ¥ °≈à“«§◊Õ √Ÿª∑√ß
°√–∫Õ°¡’ —¥ à«π§«“¡ ŸßμàÕ§«“¡°«â“ß (Slenderness
Ratio) ¡“°°«à“√Ÿª∑√ß≈Ÿ°∫“»°å ´÷ËßÕ—μ√“ à«π§«“¡
™–≈Ÿ¥¥—ß°≈à“«  àßº≈„Àâ°”≈—ßÕ—¥√Ÿª∑√ß°√–∫Õ°μË”°«à“
√Ÿª∑√ß≈Ÿ°∫“»°å

2. ¢≥–∑’Ë°¥°âÕπμ—«Õ¬à“ßπ—Èπ °âÕπμ—«Õ¬à“ß®–
·μ°ÕÕ°¥â“π¢â“ß ∑”„Àâ‡°‘¥·√ß‡ ’¬¥∑“π√–À«à“ßº‘«
¢Õß°âÕπμ—«Õ¬à“ß°—∫·ºàπ√Õß°¥ ·√ß‡ ’¬¥∑“π¥—ß°≈à“«
®–°àÕ„Àâ‡°‘¥·√ßμâ“π∑“πμàÕ°“√·μ°¥â“π¢â“ß¢Õß°âÕπ
μ—«Õ¬à“ß∑’Ë‡√’¬°«à“ Confining Stress ¥—ß√Ÿª ‚¥¬§à“
Confining Stress π’È®–¡’§à“¡“°∂â“º‘« —¡º— ¢Õß°âÕπ
μ—«Õ¬à“ß°—∫‡§√◊ËÕß°¥¡’§à“¡“° ¥—ßπ—Èπº≈∑¥ Õ∫°”≈—ßÕ—¥
√Ÿª∑√ß≈Ÿ°∫“»°å®÷ß„Àâ§à“ Ÿß°«à“√Ÿª∑√ß°√–∫Õ°

√Ÿª∑’Ë 4 ·√ß‡ ’¬¥∑“π√–À«à“ßº‘«¢Õß°âÕπμ—«Õ¬à“ß°—∫·ºàπ√Õß°¥
´÷Ëß°àÕ„Àâ‡°‘¥·√ßμâ“π∑“πμàÕ°“√·μ°¥â“π¢â“ß¢Õß

         °âÕπμ—«Õ¬à“ß (Confining Stress)
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ªí®®—¬Õ◊Ëπ„π¥â“π°“√∑¥ Õ∫∑’Ë àßº≈°√–∑∫μàÕ°”≈—ßÕ—¥
¢Õß§Õπ°√’μ

1. «‘∏’°“√∑”°âÕπμ—«Õ¬à“ß §Õπ°√’μ∑’Ë‰¥â√—∫°“√
∑”„Àâ·πàπ ‚¥¬°“√°√–∑ÿâß¥â«¬‡À≈Á° ®–„Àâ§à“°”≈—ßÕ—¥
μË”°«à“®“°°“√∑”„Àâ·πàπ¥â«¬‡§√◊ËÕß‡¢¬à“

2. ¢π“¥·≈–≈—°…≥–¢Õß°âÕπ∑¥ Õ∫ °“√„™â
·∑àß∑¥ Õ∫∑’Ë¢π“¥μà“ß®“°¢π“¥¡“μ√∞“π∑’Ë°”Àπ¥„Àâ
§«“¡ Ÿß‡ªìπ 2 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß ®–¡’º≈
„Àâ§à“°”≈—ßÕ—¥¢Õß§Õπ°√’μ‡°‘¥§«“¡·μ°μà“ß°—π ‡™àπ
°âÕπμ—«Õ¬à“ß∑’Ë‰¥â®“°°“√‡®“–∑¥ Õ∫ (Core Test)
∂â“§«“¡ Ÿß∑’Ë‡®“–ÕÕ°¡“ —Èπ°«à“ 2 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å
°≈“ß®–μâÕßª√—∫·°â°”≈—ß¢Õß§Õπ°√’μ¥â«¬

μ“√“ß∑’Ë 1 º≈¢ÕßÕ—μ√“ à«π§«“¡ ŸßμàÕ¢π“¥‡ âπ
       ºà“π»Ÿπ¬å°≈“ßμàÕ°”≈—ßÕ—¥

3. Õ—μ√“°“√°¥ ∂â“„™âÕ—μ√“°“√°¥ Ÿß∑”„Àâ
°”≈—ßÕ—¥¢Õß§Õπ°√’μ Ÿßμ“¡‰ª¥â«¬ ¥—ßπ—Èπ®÷ß§«√„™â
Õ—μ√“°“√°¥μ“¡¡“μ√∞“π∑’Ë°”Àπ¥‰«â §◊Õ 1.43-3.47
°°./μ√.´¡./«‘π“∑’  ”À√—∫°âÕπμ—«Õ¬à“ß√Ÿª∑√ß°√–∫Õ°
·≈– 1.12-2.72 °°./μ√.´¡./«‘π“∑’  ”À√—∫°âÕπμ—«Õ¬à“ß
√Ÿª∑√ß≈Ÿ°∫“»°å

4. §«“¡™◊Èπ¢Õß°âÕπμ—«Õ¬à“ß °âÕπμ—«Õ¬à“ß
∑’Ë¡’§«“¡™◊Èπ®–„Àâ°”≈—ßÕ—¥∑’ËμË”°«à“°âÕπμ—«Õ¬à“ß∑’Ë·Àâß
‡æ√“–°“√¢¬“¬μ—«¢Õß´’‡¡πμå‡æ ∑å Õ—π‡π◊ËÕß¡“®“°
°“√¥Ÿ¥´÷¡πÈ”®– àßº≈„Àâ·√ß¬÷¥‡Àπ’Ë¬«√–À«à“ß´’‡¡πμå
‡æ ∑å°—∫¡«≈√«¡≈¥≈ß ‚¥¬¡“μ√∞“π ASTM C 39
·π–π”„Àâ∑”°“√∑¥ Õ∫°âÕπμ—«Õ¬à“ß„π ¿“æ™◊Èπ
∑—Èßπ’È‡æ◊ËÕÀ≈’°‡≈’Ë¬ß§«“¡º—π·ª√Õ—π‡π◊ËÕß¡“®“°√–¥—∫
¢Õß§«“¡·Àâß

°“√ª√–‡¡‘πº≈°”≈—ßÕ—¥¢Õß§Õπ°√’μ
‡¡◊ËÕ∑¥ Õ∫°”≈—ßÕ—¥·≈â«μâÕß¥”‡π‘π°“√ª√–‡¡‘πº≈

‚¥¬∑”μ“¡¡“μ√∞“π ACI 318R Chapter E
Concrete Quality, Mixing, and Placing À√◊Õμ“¡
¡“μ√∞“π « ∑. ¿“§ 3 ‡°≥±å°”Àπ¥„π°“√°àÕ √â“ß
´÷Ëß¡’«‘∏’°“√ª√–‡¡‘π¥—ßπ’È

§à“°”≈—ßÕ—¥∑’Ë∂◊Õ«à“ºà“π‡°≥±å¡“μ√∞“π
1. §à“‡©≈’Ë¬¢Õß°”≈—ßÕ—¥®“°°“√∑¥ Õ∫ 3

§√—Èßμ‘¥μàÕ°—π ¡“°°«à“§à“°”≈—ßÕ—¥∑’Ë°”Àπ¥ (f'
C
)

2. §à“°”≈—ßÕ—¥·μà≈–§√—ÈßμË”°«à“°”≈—ßÕ—¥ (f'
C
)

∑’ËμâÕß°“√‰¥â‰¡à‡°‘π 30 °°./μ√.´¡.
„π°√≥’∑’ËμâÕß‡®“–°âÕπ§Õπ°√’μ„π‚§√ß √â“ß¡“

∑¥ Õ∫ (Core Test) °“√ª√–‡¡‘πº≈ ¡’¥—ßπ’È
1. §à“‡©≈’Ë¬¢Õß°”≈—ßÕ—¥®–μâÕß‰¥â§à“‰¡àπâÕ¬°«à“

85% ¢Õß§à“°”≈—ßÕ—¥∑’Ë°”Àπ¥ (f'
C
)

2. §à“°”≈—ßÕ—¥·μà≈–°âÕπμâÕß‰¥â§à“‰¡àπâÕ¬°«à“
75% ¢Õß§à“°”≈—ßÕ—¥∑’Ë°”Àπ¥ (f'

C
)

√Ÿª∑’Ë 7  °“√‡®“–§Õπ°√’μ„π‚§√ß √â“ß‡æ◊ËÕ∑¥ Õ∫

√Ÿª∑’Ë 8 °âÕπμ—«Õ¬à“ß∑’Ë‰¥â®“°°“√‡®“–§Õπ°√’μ„π‚§√ß √â“ß

 —¥ à«π¢Õß§«“¡ ŸßμàÕ
‡ âπºà“π»Ÿπ¬å°≈“ß (L/D)

§à“ª√—∫·°â¢Õß°”≈—ßÕ—¥

2.00
1.75
1.50
1.25
1.00

1.00
0.98
0.97
0.94
0.91 
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2. °“√∑¥ Õ∫°”≈—ß¥÷ß¢Õß§Õπ°√’μ
    (Tensile Strength Test)    (Tensile Strength Test)    (Tensile Strength Test)    (Tensile Strength Test)    (Tensile Strength Test)

∂÷ß·¡â„π°“√ÕÕ°·∫∫‚§√ß √â“ß§Õπ°√’μ‡ √‘¡
‡À≈Á° §Õπ°√’μ®–‰¡à‰¥â√—∫·√ß¥÷ß‚¥¬μ√ß°Áμ“¡ ·μà°“√
∑√“∫§à“°”≈—ß¥÷ßπ’È®–™à«¬„π°“√§«∫§ÿ¡°“√·μ°√â“«
¢Õß§Õπ°√’μ‡π◊ËÕß®“°º≈°√–∑∫μà“ßÊ ‡™àπ Õÿ≥À¿Ÿ¡‘
·≈–°“√À¥μ—«

«‘∏’«—¥·√ß¥÷ß„π§Õπ°√’μ∑”‰¥â 3 «‘∏’§◊Õ
1. Direct Tensile TestDirect Tensile TestDirect Tensile TestDirect Tensile TestDirect Tensile Test ‚¥¬ª°μ‘·≈â«°“√„Àâ

·√ß¥÷ß‚¥¬μ√ß°—∫°âÕπμ—«Õ¬à“ß§Õπ°√’μ∑”‰¥â¬“°‡æ√“–
¡—°‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ¢Õßº≈∑¥ Õ∫ ‡π◊ËÕß®“°

ë ‡°‘¥°“√‡¬◊ÈÕß»Ÿπ¬å¢Õß°âÕπμ—«Õ¬à“ß ´÷Ëß‡ªìπ
ªí≠À“∑’Ë ”§—≠¡“°

ë ¡’Àπà«¬·√ßÕ◊Ëπ·∑√°‡¢â“¡“®“°À—«®—∫¬÷¥
‡°‘¥‡ªìπÀπà«¬·√ß‡©æ“–∑’Ë ·≈–„π∑’Ë ÿ¥®–‡°‘¥°“√·μ°
≥ ∫√‘‡«≥π’È ®“°π—Èπ®–·æ√à¢¬“¬‰ªÕ¬à“ß√«¥‡√Á« °”≈—ß
¥÷ß∑’Ë‰¥â®–‡ªìπ¢Õß∫√‘‡«≥∑’Ë¡’°”≈—ßμË” ÿ¥ ´÷Ëß‰¡àμ√ß°—∫
§à“°”≈—ß¢Õß‡π◊ÈÕ§Õπ°√’μ®√‘ß ®“°‡Àμÿº≈∑—Èß 2 π’È
º≈®“°°“√∑¥≈Õß®÷ß¡’§«“¡‡™◊ËÕ¡—ËπμË” ∑”„Àâ¬—ß‰¡à¡’°“√
°”Àπ¥¡“μ√∞“π«‘∏’∑¥ Õ∫·∫∫π’È¢÷Èπ

2. Flexural Tensile Test  Flexural Tensile Test  Flexural Tensile Test  Flexural Tensile Test  Flexural Tensile Test  ‡π◊ËÕß®“°°“√À“°”≈—ß
¥÷ß¢Õß§Õπ°√’μ‚¥¬μ√ß∑”‰¥â¬“° ®÷ß¡’§«“¡π‘¬¡„π°“√
À“°”≈—ß¥÷ß¢Õß§Õπ°√’μ®“°°“√∑¥ Õ∫§“π§Õπ°√’μ
¿“¬„μâ·√ß¥—¥·∑π ‚¥¬§à“Àπà«¬·√ß¥÷ß®–‡°‘¥ Ÿß ÿ¥∑’Ë
∫√‘‡«≥∑âÕß§“π∑’Ë‡√’¬°«à“ ‚¡¥Ÿ≈— °“√·μ°√â“« (Modulus
of Rupture) ´÷ËßÀ“‰¥âμ“¡ ¡°“√

R  = PL
          bd2

R = ‚¡¥Ÿ≈— °“√·μ°√â“« (°°./μ√.´¡.)
P = πÈ”Àπ—°°¥ Ÿß ÿ¥ (°°.)
L = §«“¡¬“«¢Õß§“π (´¡.)
b = §«“¡°«â“ß‡©≈’Ë¬¢Õß§“π (´¡.)
d = §«“¡≈÷°‡©≈’Ë¬¢Õß§“π (´¡.)

°”≈—ß¥÷ß¢Õß§Õπ°√’μ∑’Ë§”π«≥¥â«¬«‘∏’π’È®–¡’§à“
¡“°°«à“°”≈—ß¥÷ß‚¥¬μ√ß¢Õß§Õπ°√’μ 50-100 %

®“°º≈°√–∑∫¢Õß Strain Gradient ‡π◊ËÕß®“°Àπà«¬°“√
¬◊¥À¥μ—«„π§Õπ°√’μ∑’Ë‡°‘¥¢÷Èπ Õ¬Ÿà„π≈—°…≥– à«π‚§âß
¡‘„™à°“√¬◊¥À¥„π≈—°…≥–‡ âπμ√ßÕ¬à“ß∑’Ë ¡¡ÿμ‘ ´÷Ëß∑”„Àâ
‚¡¥Ÿ≈— ¢Õß°“√·μ°√â“«¡’§à“·μ°μà“ß°—π‰ªμ“¡¢π“¥
§«“¡≈÷°¢Õß§“π∑¥ Õ∫ πÕ°®“°π—Èπ„π°√≥’∑¥ Õ∫
°”≈—ß¥÷ß‚¥¬μ√ß ª√‘¡“μ√∑—ÈßÀ¡¥¢Õß§Õπ°√’μ®–‰¥â√—∫
Àπà«¬·√ß¥÷ß∑’Ë°√–∑” ·μà°“√∑¥ Õ∫°“√¥—¥π—Èπª√‘¡“μ√
¢Õß§Õπ°√’μ à«ππâÕ¬∫√‘‡«≥∑âÕß§“π‡∑à“π—Èπ∑’Ë‰¥â√—∫
Àπà«¬·√ß¥÷ß ·μàÕ¬à“ß‰√°Áμ“¡§à“°”≈—ß¥—¥°Á¡’ª√–‚¬™πå
 ”À√—∫ß“π§«∫§ÿ¡§ÿ≥¿“æ§Õπ°√’μ„πß“π∂ππ·≈–
æ◊Èπ π“¡∫‘π ‡æ√“–§Õπ°√’μ¥—ß°≈à“«μâÕß√—∫πÈ”Àπ—°
„π√Ÿª≈—°…≥–¢Õß·√ß¥—¥

3. Splitting TestSplitting TestSplitting TestSplitting TestSplitting Test °“√∑¥ Õ∫¥â«¬«‘∏’π’È‡ªìπÕ’°«‘∏’
Àπ÷Ëß∑’Ë„™â∑¥ Õ∫À“°”≈—ß¥÷ß¢Õß§Õπ°√’μ‚¥¬„™â°âÕπ
μ—«Õ¬à“ß∑√ß°√–∫Õ°¡“μ√∞“π «“ß„Àâ·°πμ“¡¬“«
Õ¬Ÿà„π·π«πÕπ∫π‡§√◊ËÕß∑¥ Õ∫·√ßÕ—¥ °âÕπμ—«Õ¬à“ß
®–·μ°„π·π«¥‘Ëßμ“¡‡ âπºà“π»Ÿπ¬å°≈“ß ®÷ß “¡“√∂
§”π«≥°”≈—ßμâ“π∑“π·√ß¥÷ß∫π√–π“∫·μ°√â“«π’È‰¥â
μ“¡ ¡°“√

f
S
  =   2P

π dL

f
S

= Splitting Strength
P = πÈ”Àπ—°°¥ Ÿß ÿ¥ (°°.)
L = §«“¡¬“«¢Õß°âÕπμ«Õ¬à“ß∑√ß°√–∫Õ°

(´¡.)
d = ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß°âÕπμ—«Õ¬à“ß

(´¡.)

√Ÿª∑’Ë 9 °“√∑¥ Õ∫°”≈—ß¥÷ß¥â«¬«‘∏’ Splitting Test
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°”≈—ß¥÷ß∑’Ë‰¥â®“°«‘∏’π’È®– Ÿß°«à“°”≈—ß¥÷ß®√‘ß ª√–¡“≥
5-12 % ·μà∂◊Õ«à“‡ªìπ§à“∑’Ë„°≈â‡§’¬ß°«à“§à“∑’Ë‰¥â®“°§à“
°”≈—ß¥—¥ ·≈–¢âÕ¥’¢Õß«‘∏’π’È §◊Õ °âÕπμ—«Õ¬à“ß “¡“√∂„™â
∑¥ Õ∫‰¥â∑—Èß°”≈—ßÕ—¥·≈–°”≈—ß¥÷ß

°“√∑”°âÕπμ—«Õ¬à“ß√Ÿª∑√ß≈Ÿ°∫“»°å

¡“μ√∞“π∑’Ë„™â
BS 1881 : PART 3
Method of Making and Curing Test Specimens

Õÿª°√≥å
1. ·∫∫À≈àÕ°âÕπμ—«Õ¬à“ß∑√ß≈Ÿ°∫“»°å

15 x 15 x 15 ´¡.
2. ‡À≈Á°μ”Àπâ“μ—¥ ’Ë‡À≈’Ë¬¡®—μÿ√—  ¢π“¥æ◊Èπ∑’Ë

Àπâ“μ—¥ 1 μ√.π‘È«
3. ™âÕπμ—° ‡°√’¬ß‡À≈Á°

√Ÿª∑’Ë 10 Õÿª°√≥å∑”°âÕπμ—«Õ¬à“ß √Ÿª∑√ß≈Ÿ°∫“»°å

«‘∏’∑”°âÕπμ—«Õ¬à“ß
1. ∑”§«“¡ –Õ“¥·∫∫À≈àÕμ—«Õ¬à“ß  ·≈â«∑“

πÈ”¡—π∑’Ëº‘«¿“¬„π∑ÿ°¥â“π
2. μ—°§Õπ°√’μ„ à·∫∫ ‚¥¬·∫àß‡ªìπ 3 ™—Èπ

‡∑à“°—πÊ ·μà≈–™—Èπμ”¥â«¬‡À≈Á°μ” 35 §√—Èß
3. ‡¡◊ËÕμ”™—Èπ ÿ¥∑â“¬‡ √Á® ª“¥º‘«Àπâ“„Àâ‡√’¬∫

°“√∑”°âÕπμ—«Õ¬à“ß√Ÿª∑√ß°√–∫Õ°

¡“μ√∞“π∑’Ë„™â
ASTM C192
Standard Method of Making and Curing Concrete
Test Specimens in the Laboratory

Õÿª°√≥å
1. ·∫∫À≈àÕ°âÕπμ—«Õ¬à“ß∑√ß°√–∫Õ°‡ âπºà“π

»Ÿπ¬å°≈“ß 15 ´¡.  Ÿß 30 ´¡.
2. ‡À≈Á°μ”¢π“¥‡ âπºà“π»Ÿπ¬°≈“ß 16 ¡¡.

ª≈“¬°≈¡¡π
3. ™âÕπμ—° ‡°√’¬ß‡À≈Á°

√Ÿª∑’Ë 11 Õÿª°√≥å∑”°âÕπμ—«Õ¬à“ß √Ÿª∑√ß°√–∫Õ°

«‘∏’∑”°âÕπμ—«Õ¬à“ß
1. ∑”§«“¡ –Õ“¥·∫∫À≈àÕμ—«Õ¬à“ß ·≈â«∑“

πÈ”¡—π∑’Ëº‘«¿“¬„π∑ÿ°¥â“π
2. μ—°§Õπ°√’μ„ à·∫∫ ‚¥¬·∫àß‡ªìπ 3 ™—Èπ

‡∑à“°—πÊ ·μà≈–™—Èπ μ”¥â«¬‡À≈Á°μ” 25 §√—Èß
3. ‡¡◊ËÕμ”™—Èπ ÿ¥∑â“¬‡ √Á® ª“¥º‘«Àπâ“„Àâ‡√’¬∫
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°“√∑¥ Õ∫°”≈—ßÕ—¥¢Õß§Õπ°√’μ

¡“μ√∞“π∑’Ë„™â ”À√—∫μ—«Õ¬à“ß∑√ß≈Ÿ°∫“»°å
BS 1881 : PART 4
Method  of Testing Concrete for Strength

¡“μ√∞“π∑’Ë„™â ”À√—∫μ—«Õ¬à“ß∑√ß°√–∫Õ°
ASTM C 39
Test Method for Compressive Strength of
Cylindrical Concrete Specimens

Õÿª°√≥å
1. ‡§√◊ËÕß∑¥ Õ∫°”≈—ßÕ—¥
2. ‡§√◊ËÕß™—ËßπÈ”Àπ—°
3. μ≈—∫‡¡μ√

°“√‡μ√’¬¡μ—«Õ¬à“ß
1. √—°…“§«“¡™◊Èπ¢Õßμ—«Õ¬à“ß∑¥ Õ∫Õ¬Ÿàμ≈Õ¥

‡«≈“ À≈—ß®“°π”¢÷Èπ®“°∫àÕ ∫à¡®π°√–∑—Ëß∑”°“√∑¥ Õ∫
∑—Èßπ’È‡π◊ËÕß®“°μ—«Õ¬à“ß‡À≈à“π’È μâÕß∑”°“√∑¥ Õ∫„π
¢≥–∑’ËÕ¬Ÿà„π ¿“æ™◊Èπ

2. μ√«® Õ∫μ—«Õ¬à“ß∑¥ Õ∫  —ß‡°μ¥Ÿ«à“¡’μ—«Õ¬à“ß
∑¥ Õ∫„¥∑’Ë¡’¢π“¥·μ°μà“ß®“°¡“μ√∞“π¡“°Ê Õ¬à“ß
‡ÀÁπ‰¥â™—¥ ∂â“æ∫„Àâμ—¥μ—«Õ¬à“ß∑¥ Õ∫π—Èπ∑‘Èß‰ª

«‘∏’∑¥ Õ∫
1. «—¥·≈–∫—π∑÷°§à“§«“¡ Ÿß §«“¡°«â“ß ·≈–§«“¡

¬“«¢Õß°âÕπμ—«Õ¬à“ß∑¥ Õ∫ ‚¥¬«—¥√–¬–√–À«à“ßÀπâ“
μ—¥·π«¥‘Ëß„Àâ≈–‡Õ’¬¥∂÷ß√–¥—∫¡¡. (°√≥’°âÕπμ—«Õ¬à“ß
∑√ß≈Ÿ°∫“»°å)

2. «—¥·≈–∫—π∑÷°§«“¡ Ÿß·≈–¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß¢Õß°âÕπμ—«Õ¬à“ß∑¥ Õ∫‚¥¬«—¥ 2 ·π« ∑’Ëμ—Èß
©“°°—π „Àâ«—¥„Àâ≈–‡Õ’¬¥∂÷ß√–¥—∫¡¡. (°√≥’°âÕπμ—«Õ¬à“ß
∑√ß°√–∫Õ°)

3. ™—ËßπÈ”Àπ—°μ—«Õ¬à“ß∑¥ Õ∫ ·≈–∫—π∑÷°§à“°√≥’’
°âÕπμ—«Õ¬à“ß∑√ß°√–∫Õ°„Àâ∑”°“√ Capping μ—«Õ¬à“ß
∑¥ Õ∫¥â«¬°”¡–∂—π‡æ◊ËÕ„Àâ¡—Ëπ„®«à“ º‘«Àπâ“μ—¥μ—«Õ¬à“ß
∑¥ Õ∫μ—Èß©“°°—∫·°π¢Õßμ—«Õ¬à“ß∑¥ Õ∫

4. π”°âÕπμ—«Õ¬à“ß«“ß∫π°÷Ëß°≈“ß¢Õß·∑àπ∑¥ Õ∫
‚¥¬„Àâ·°πÕ¬Ÿà„π·π«»Ÿπ¬å°≈“ß¢Õß·∑àß°¥

5. ‡ªî¥‡§√◊ËÕß∑¥ Õ∫ ‚¥¬„π°“√∑¥ Õ∫π’È®–μâÕß
§«∫§ÿ¡πÈ”Àπ—°∑’Ë°¥„Àâ¡’Õ—μ√“ ¡Ë”‡ ¡Õª√–¡“≥
1.43-3.47 °°./μ√.´¡./«‘π“∑’  ”À√—∫°âÕπμ—«Õ¬à“ß
√Ÿª∑√ß°√–∫Õ° ·≈– 1.12-2.72 °°./μ√.´¡./«‘π“∑’
 ”À√—∫°âÕπμ—«Õ¬à“ß√Ÿª∑√ß≈Ÿ°∫“»°å

6. °¥°âÕπμ—«Õ¬à“ß®πæ—ß ∫—π∑÷°§à“πÈ”Àπ—°∑’Ë‰¥â
π”§à“πÈ”Àπ—°·≈–æ◊Èπ∑’ËÀπâ“μ—¥∑’Ë‰¥â¡“À“§à“°”≈—ßÕ—¥
ª√–≈—¬

°”≈—ßÕ—¥ª√–≈—¬ =       πÈ”Àπ—°°¥ª√–≈—¬
             æ◊Èπ∑’ËÀπâ“μ—¥¢Õß°âÕπμ—«Õ¬à“ß

Àπà«¬∑’Ë„™â∑—Ë«‰ª §◊Õ
1. °°./μ√.´¡. (ksc)
2. π‘«μ—π/μ√.¡¡. (N/mm2)

°“√∑¥ Õ∫°”≈—ß¥÷ß¢Õß§Õπ°√’μ
‚¥¬«‘∏’ Flexural Strength

¡“μ√∞“π∑’Ë„™â
ASTM C 78 Standard Test Method for Flexural
Strength of Concrete

«‘∏’∑¥ Õ∫
1. π”·∑àπ∑¥ Õ∫μ—«Õ¬à“ß√Ÿª§“π μ‘¥‡¢â“°—∫

‡§√◊ËÕß∑¥ Õ∫
2. ·∫àß°âÕπμ—«Õ¬à“ßμ“¡¬“« ‚¥¬‡À≈◊Õ∫√‘‡«≥

ª≈“¬‰«â Õß à«π  à«π≈– 7.5 ´¡.  à«π¿“¬„π∑’Ë‡À≈
◊Õ·∫àß‡ªìπ 3  à«π‡∑à“Ê °—π  à«π≈– 15 ´¡.

3. «“ß°âÕπμ—«Õ¬à“ß≈ß∫π·∑àπ ‚¥¬„Àâ√Õ¬¢’¥
Õ¬Ÿàμ√ß°—∫∞“π¢Õß·∑àπ

4. ª√—∫·∑àπ°¥¥â“π∫π¡“«“ß∫π°âÕπμ—«Õ¬à“ß
„Àâμ√ß√Õ¬¢’¥‡™àπ°—π

5. μ—ÈßπÈ”Àπ—°°¥„Àâ§ß∑’Ë Õ—μ√“∑’Ë„™â§◊Õ 0.14-0.20
°°./μ√.´¡./«‘π“∑’

6. ‡ªî¥‡§√◊ËÕß°¥πÈ”Àπ—° ®π°âÕπμ—«Õ¬à“ßÀ—°
∫—π∑÷°§à“πÈ”Àπ—° Ÿß ÿ¥‡æ◊ËÕπ”‰ª§”π«≥À“§à“°”≈—ß¥—¥
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√Ÿª∑’Ë 12 °“√∑¥ Õ∫°”≈—ß¥÷ß¢Õß§Õπ°√’μ¥â«¬«‘∏’ Flexural Test

°“√§”π«≥
°√≥’∑’Ë 1 ∂â“°âÕπμ—«Õ¬à“ß·μ°„π™à«ß°≈“ß

R  =   PL
         bd2

°√≥’∑’Ë 2 ∂â“°âÕπμ—«Õ¬à“ß‰¡à·μ°Õ¬Ÿà„π™à«ß°≈“ß

R  =   3Pa
                                          bd2

´÷Ëß§à“π’È‡ªìπ§à“Àπà«¬·√ß¥÷ß Ÿß ÿ¥ ∑’ËÀπâ“μ—¥«‘°ƒμ‘
·μà‰¡à„™à§à“Àπà«¬·√ß¥÷ß¢Õß§“π

R = Modulus of Rupture
P = Maximum Load
L = §«“¡¬“« Span
a = √–¬–∑“ß‡©≈’Ë¬®“°®ÿ¥∑’Ë·μ°‰ª¬—ß

Support ∑’Ë„°≈â°«à“‚¥¬«—¥¥â“π Tension
b = §«“¡°«â“ß‡©≈’Ë¬¢Õß§“π
d = §«“¡≈÷°‡©≈’Ë¬¢Õß§“π

∂â“§à“ a ¡“°°«à“ 5% ¢Õß§«“¡¬“«§“π„Àâ∑”
°“√∑¥≈Õß„À¡à

°“√∑¥ Õ∫°”≈—ß¥÷ß¢Õß§Õπ°√’μ‚¥¬
«‘∏’ Splitting Tensile Test

¡“μ√∞“π∑’Ë„™â
ASTM C 496
Standard Method for Splitting Tensile Strength of
Cylindrical Concrete Specimens

Õÿª°√≥å
1. ‡§√◊ËÕß∑¥ Õ∫°”≈—ßÕ—¥
2. ·ºàπ‰¡âÕ—¥¢π“¥ 3 x 25 ¡¡. 2 ·ºàπ
3. μ≈—∫‡¡μ√

«‘∏’∑¥ Õ∫
1. «—¥·≈–∫—π∑÷°§«“¡ Ÿß¢Õß¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß¢Õß°âÕπμ—«Õ¬à“ß∑¥ Õ∫ ‚¥¬«—¥ 2 ·π« ∑’Ëμ—Èß
©“°°—π„Àâ≈–‡Õ’¬¥∂÷ß√–¥—∫¡¡. ·≈â«π”¡“À“§à“‡©≈’Ë¬

2. «“ß°âÕπμ—«Õ¬à“ß„π·π«πÕπ„μâÀ—«°¥ ‚¥¬
√Õß¥â“π∫π·≈–¥â“π≈à“ß°âÕπμ—«Õ¬à“ß ¥—ß√Ÿª∑’Ë 9

3. ‡æ‘Ë¡·√ß°¥∫π°âÕπμ—«Õ¬à“ßÕ¬à“ßμàÕ‡π◊ËÕß ·≈–
 ¡Ë”‡ ¡Õ¥â«¬Õ—μ√“ 0.12-0.23 °°./μ√.´¡./«‘π“∑’
®π°âÕπμ—«Õ¬à“ßæ—ß °âÕπμ—«Õ¬à“ß®–·μ°„π·π«¥‘Ëßμ“¡
‡ âπºà“π»Ÿπ¬å°≈“ß

4. §”π«≥À“°”≈—ßμâ“π∑“π·√ß¥÷ß‰¥â®“° ¡°“√

f
S
   =   2P

    π dL

f
S

= Splitting Strength
P = πÈ”Àπ—°°¥ Ÿß ÿ¥ (°°.)
L = §«“¡¬“«¢Õß°âÕπμ—«Õ¬à“ß∑√ß°√–∫Õ°

(´¡.)
d = ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß°âÕπ

μ—«Õ¬à“ß (´¡.)
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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¥
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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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§≥–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‘™
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