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¡«≈√«¡À√◊Õ«— ¥ÿº ¡ (Aggregate) §◊Õ«— ¥ÿ‡©◊ËÕ¬

Õ—π‰¥â·°à À‘π ∑√“¬ °√«¥ ∑’Ë‡ªÁπ à«πº ¡∑’Ë ”§—≠¢Õß§Õπ°√’μ

‡π◊ËÕß®“°¡«≈√«¡¡’ª√‘¡“μ√ 70-80% ¢Õßª√‘¡“≥¢Õß à«πº ¡

∑—ÈßÀ¡¥ ¥—ßπ—Èπ®÷ß‰¡àπà“‡ªÁπ∑’Ë ß —¬‡≈¬«à“ ∑”‰¡§ÿ≥¿“æ¢Õß

¡«≈√«¡®÷ß¡’º≈Õ¬à“ß¡“°μàÕ§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ ·≈–®”‡ªÁπ

Õ¬à“ß¬‘Ëß∑’Ë®–μâÕß„Àâ§«“¡ π„®„π‡√◊ËÕßπ’ÈÕ¬à“ß¡“°

„πÕ¥’μ ¡«≈√«¡∂Ÿ°§‘¥«à“‡ªÁπ‡æ’¬ß«— ¥ÿ‡©◊ËÕ¬ ∑’Ë„™â‡ªÁπ

μ—«·∑√°ª√– “π‚¥¬°√–®“¬Õ¬Ÿà∑—Ë«´’‡¡πμå‡æ μå‡∑à“π—Èπ „π

ª—®®ÿ∫—ππ’Èæ∫«à“ ¡«≈√«¡¬—ß∑”Àπâ“∑’ËÕ◊Ëπ∑’Ë ”§—≠Õ’° ª√–°“√·√°

‡π◊ËÕß®“°¡«≈√«¡‡ªÁπ à«πº ¡¢Õß§Õπ°√’μ∑’Ë¡’√“§“∂Ÿ°°«à“

ªŸπ ’́‡¡πμå ¥—ßπ—Èπ„π à«πº ¡¢Õß§Õπ°√’μ®÷ß§«√„™âª√‘¡“≥¡«≈

√«¡„ÀâæÕ‡À¡“–‡æ◊ËÕ∑’Ë®–„Àâª√‘¡“≥ªŸπ ’́‡¡πμå≈¥πâÕ¬≈ß ª√–°“√

μàÕ¡“§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡ ®–™à«¬„Àâ§Õπ°√’μ¡’§«“¡§ß∑π

(Durability) ·≈–ª√‘¡“μ√‰¡à‡ª≈’Ë¬π·ª≈ß¡“° (Volume Sta-

bility) √«¡∑—Èß¡«≈√«¡¬—ß∑”Àπâ“∑’Ëμâ“π∑“ππÈ”Àπ—°∑’Ë°¥≈ß∫π

§Õπ°√’μ¥â«¬ °”≈—ß·≈–§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æÕ’°À≈“¬ª√–°“√

¢Õß¡«≈√«¡ ¡’º≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ ∑—Èß„π ¿“æ∑’Ë‡ªÁπ

§Õπ°√’μ‡À≈«·≈–§Õπ°√’μ·¢Áßμ—«·≈â« ¥—ßπ—Èπ°“√‡≈◊Õ°„™â¡«≈

√«¡∑’Ë‡À¡“– ¡ ‰¡à‡æ’¬ß·μà‡ªÁπ°“√ª√–À¬—¥ ·μà¬—ß§ß™à«¬„Àâ

§Õπ°√’μ¡’§ÿ≥¿“æ¥’¢÷Èπ¥â«¬ ¡«≈√«¡∑’Ë¥’́ ÷Ëß®– àßº≈„Àâ§Õπ°√’μ¡’

§«“¡∑π∑“π Ÿß §«√¡’§ÿ≥ ¡∫—μ‘æ◊Èπ∞“π∑’Ë¥’¥—ßπ’È §◊Õ μâÕß¡’§«“¡

§ß∑π‰¡à∑”ªØ‘°‘√‘¬“°—∫ à«πª√–°Õ∫„π´’‡¡πμå´÷ËßÕ“®®–°àÕ„Àâ

‡°‘¥º≈‡ ’¬μàÕ‡ ∂’¬√¿“æ∑“ßª√‘¡“μ√¢Õß§Õπ°√’μ ·≈–¡«≈√«¡

®–μâÕß‰¡à¡’ ‘Ëß‡®◊Õªπ∑’Ë¡’º≈‡ ’¬μàÕ°”≈—ß·≈–§«“¡§ßμ—«¢Õß

´’‡¡πμå‡æ μå

§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ ¥·≈–§Õπ°√’μ∑’Ë·¢Áßμ—«·≈â«®–

¢÷ÈπÕ¬Ÿà°—∫¢∫«π°“√¬àÕ¬·ª√ ¿“æ¢Õß¡«≈√«¡ ¥—ß· ¥ß„π√Ÿª∑’Ë

3.1

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.1 3.1 3.1 3.1 3.1 ·ºπ¿“æ· ¥ß„Àâ‡ÀÁπ«à“ ‚§√ß √â“ß¿“¬„π‡π◊ÈÕ¡«≈√«¡·≈–¢∫«π°“√¬àÕ¬·ª√ ¿“æ®–‡ªÁπμ—«æ‘®“√≥“§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡ ÷́Ëß¡’º≈μàÕ

        §ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ ¥·≈–§Õπ°√’μ∑’Ë·¢Áßμ—«·≈â«

∫∑∑’Ë 3
¡«≈√«¡

À‘π·¡à (Parent Rock)

¢∫«π°“√¬àÕ¬·ª√ ¿“æ ‚§√ß √â“ß à«π¬àÕ¬¿“¬„π¡«≈√«¡

§«“¡æ√ÿπ/§«“¡Àπ“·πàπ Õß§åª√–°Õ∫¢Õß·√àμà“ßÊ

≈—°…≥–¢ÕßÕπÿ¿“§

- ¢π“¥

- √Ÿª√à“ß

- ≈—°…≥–º‘«

°”≈—ß¢Õß¡«≈√«¡

°“√∑π∑“πμàÕ°“√ ÷°°√àÕπ

°“√¬◊¥À¬ÿàπ

§«“¡Õ¬Ÿàμ—«

 —¥ à«πº ¡¢Õß§Õπ°√’μ

§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ∑’Ë·¢Áßμ—«·≈â«

1 ) °”≈—ßÕ—¥ª√–≈—¬

2) §«“¡ “¡“√∂μâ“π∑“π°“√‡ ’¬¥ ’

3) °“√Õ¬Ÿàμ—«

4) §«“¡∑π∑“π

§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ ¥

1 ) §«“¡¢âπ‡À≈«

2) °“√¬÷¥‡°“–°—π¢Õß à«πº ¡

3) Àπà«¬πÈ”Àπ—°
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3.1 ª√–‡¿∑¢Õß¡«≈√«¡

‡√“ “¡“√∂·∫àß¡«≈√«¡μ“¡·À≈àß°”‡π‘¥ÕÕ°‡ªÁπ 2

°≈ÿË¡ §◊Õ

1) ¡«≈√«¡∑’Ë‡°‘¥®“°∏√√¡™“μ‘ (Natural MineralNatural MineralNatural MineralNatural MineralNatural Mineral

AggregateAggregateAggregateAggregateAggregate) ‡°‘¥®“°¢∫«π°“√°—¥°√àÕπ·≈–‡ ’¬¥ ’μ“¡

∏√√¡™“μ‘

2) ¡«≈√«¡∑’Ë¡πÿ…¬å∑”¢÷Èπ (Artificial AggregateArtificial AggregateArtificial AggregateArtificial AggregateArtificial Aggregate)
‡™àπ ¡«≈√«¡‡∫“∫“ßª√–‡¿∑∑’Ë‰¥â®“°°“√‡º“¥‘π ‡ªÁπμâπ

∂â“·∫àß¡«≈√«¡μ“¡§«“¡Àπ“·πàπÀ√◊ÕÀπà«¬πÈ”Àπ—°®–

·∫àß‰¥â 3 °≈ÿà¡ §◊Õ

1) ¡«≈√«¡‡∫“ (Lightweight AggregateLightweight AggregateLightweight AggregateLightweight AggregateLightweight Aggregate)
¡’§«“¡Àπ“·πàπμ—Èß·μà 300-1,100 °°./≈∫.¡.

2) ¡«≈√«¡ª°μ‘ (Normal Weight AggregateNormal Weight AggregateNormal Weight AggregateNormal Weight AggregateNormal Weight Aggregate)
¡’§«“¡Àπ“·πàπμ—Èß·μà 2,400-3,000 °°./≈∫.¡.

3) ¡«≈√«¡Àπ—° (Heavyweight AggregateHeavyweight AggregateHeavyweight AggregateHeavyweight AggregateHeavyweight Aggregate)
¡’§«“¡Àπ“·πàπ¡“°°«à“ 4,000 °°./≈∫.¡.

À√◊Õ∂â“·∫àß¡«≈√«¡μ“¡¢π“¥ ‡√“ “¡“√∂·∫àß‰¥â‡ªÁπ

2 °≈ÿà¡ §◊Õ

1) ¡«≈√«¡À¬“∫ (Coarse AggregateCoarse AggregateCoarse AggregateCoarse AggregateCoarse Aggregate) ‰¥â·°à
À‘πÀ√◊Õ°√«¥∑’Ë¡’¢π“¥μ—Èß·μà 4.5 ¡¡. ¢÷Èπ‰ª À√◊Õ§â“ßÕ¬Ÿà∫π

μ–·°√ß¡“μ√∞“π‡∫Õ√å 4

2) ¡«≈√«¡≈–‡Õ’¬¥ (Fine AggregateFine AggregateFine AggregateFine AggregateFine Aggregate) ‰¥â·°à

∑√“¬∑’Ë¡’¢π“¥‡≈Á°°«à“ 4.5 ¡¡. À√◊Õ “¡“√∂ºà“πμ–·°√ß

¡“μ√∞“π‡∫Õ√å 4 ·μàμâÕß‰¡à‡≈Á°°«à“ 0.07 ¡¡. À√◊Õºà“π

μ–·°√ß¡“μ√∞“π‡∫Õ√å 200

 à«π∑’Ë¡’¢π“¥‡≈Á°°«à“¡«≈√«¡≈–‡Õ’¬¥´÷Ëß¡’Õ¬Ÿà®”π«π

πâÕ¬¡“°„π à«πº ¡§Õπ°√’μ “¡“√∂·∫àß‰¥â‡ªÁπ

SiltSiltSiltSiltSilt  ®–¡’¢π“¥ª√–¡“≥ 0.07 ¡¡.

ClayClayClayClayClay ®–¡’¢π“¥Õ¬Ÿà™à«ß 0.02-0.06 ¡¡.

∑’ËÕ¬Ÿàμ“¡∏√√¡™“μ‘¡“„™âπ—Èπ ®–μâÕß°“√·ª√√Ÿª„Àâ¡’§ÿ≥ ¡∫—μ‘

‡À¡“– ¡·°à°“√π”‰ª„™âß“π ´÷Ëß¡’¢—ÈπμÕπμà“ßÊ ¥—ßπ’È

¢—ÈπμÕπ∑’Ë 1  ”√«®À“·À≈àßÀ‘π∑’Ë¡’§ÿ≥ ¡∫—μ‘μ“¡

¡“μ√∞“π®“°π—Èπ®÷ß¢Õ —¡ª∑“π¢Õßæ◊Èπ∑’Ëπ—Èπ

¢—ÈπμÕπ∑’Ë 2 ‡¡◊ËÕ‰¥â√—∫ —¡ª∑“πæ◊Èπ∑’Ëπ—Èπ·≈â« ®÷ß∑”°“√

‡ª‘¥ÀπÈ“‡À¡◊Õß‚¥¬°“√√–‡∫‘¥ ́ ÷Ëß “¡“√∂∑”°“√√–‡∫‘¥‰¥â 2 «‘∏’

§◊Õ

«‘∏’·√° ∑”°“√√–‡∫‘¥À‘πμ“¡·π«¥‘Ëß ≈“¥¢÷Èπ‰ªμ“¡
§«“¡™—π¢ÕßÀπâ“º“ «‘∏’π’È‚√ß‚¡à à«π„À≠àπ‘¬¡„™â ‡æ√“– ‘Èπ‡ª≈◊Õß

§à“„™â®à“¬πâÕ¬ ·μà¡’º≈‡ ’¬§◊Õ ‡ªÁπ«‘∏’∑’Ë§àÕπ¢â“ßÕ—πμ√“¬

«‘∏’∑’Ë Õß ∑”°“√√–‡∫‘¥À‘πμ“¡·π«√“∫ ≈—°…≥–§≈â“¬

¢—Èπ∫—π‰¥ ‚¥¬‡√‘Ë¡°√–∫«π°“√√–‡∫‘¥À‘π ‰≈à≈ß¡“®“°·π«

¬Õ¥‡¢“ «‘∏’π’È„™â‡ß‘π≈ß∑ÿπ Ÿß ·μà„ÀÈº≈¥’§◊Õ ¡’§«“¡ª≈Õ¥¿—¬

 Ÿß°«à“·∫∫·√°¡“°

3.2 °√√¡«‘∏’°“√º≈‘μ

ë °√√¡«‘∏’°“√º≈‘μÀ‘π
ª√–‡∑»‰∑¬π‘¬¡„™ÈÀ‘πªŸπ„πß“π°àÕ √â“ß‡ªÁπ à«π„À≠à

∑—Èßπ’È‡π◊ËÕß®“°¡’¿Ÿ‡¢“À‘πªŸπ°√–®“¬Õ¬Ÿà∑—Ë«ª√–‡∑» °“√®–π”À‘π

1. °“√√–‡∫‘¥À‘π

2. °“√√–‡∫‘¥À‘π·π«√“∫

3. °“√√–‡∫‘¥À‘π·π«¥‘Ëß

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.23.23.23.23.2 °“√√–‡∫‘¥À‘π

∑—Èßπ’È À‘π∑’Ë‰¥â®“°°“√√–‡∫‘¥ ®–¡’¢π“¥„À≠à‡°‘π°«à“∑’Ë®–

π”¡“„™âß“π ®÷ßμâÕßπ”¡“‚¡à„Àâ¡’¢π“¥‡À¡“– ¡°àÕπ∑’Ë®–π”‰ª

„™âß“π

1

2

3
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¢—ÈπμÕπ∑’Ë 3 ¢—ÈπμÕπ°“√‚¡àÀ‘π ≈”‡≈’¬ßÀ‘π∑’Ë‰¥â®“°°“√
√–‡∫‘¥≈ß Ÿàª“°‚¡à ∫√‘‡«≥ª“°‚¡à®–¡’μ–·°√ß§—¥·¬°À‘π∑’Ë¡’¢π“¥

‡≈Á°°«à“ 8 π‘È«ÕÕ°  à«πÀ‘π∑’Ë¡’¢π“¥„À≠à ®–ºà“π‡¢â“ Ÿà‡§√◊ËÕß‚¡à

μ—«∑’Ë 1 ́ ÷Ëß®–∑”°“√¬àÕ¬À‘π„Àâ¡’¢π“¥‡≈Á°≈ß®π‰¥â¢π“¥ª√–¡“≥

8 π‘È« - NO. 4 ®“°π—Èπ “¬æ“π®–≈”‡≈’¬ßÀ‘πºà“πμ–·°√ß™ÿ¥∑’Ë

2 ‡æ◊ËÕ·¬°À‘π∑’Ë¡’¢π“¥Õ¬Ÿà„π™à«ß∑’ËμâÕß°“√ÕÕ°‰ª  à«πÀ‘π∑’Ë

¡’¢π“¥„À≠à°«à“∑’ËμâÕß°“√°Á®–≈”‡≈’¬ß‡¢â“ Ÿà‡§√◊ËÕß‚¡à™ÿ¥∑’Ë 2 ´÷Ëß

®–∑”Àπâ“∑’Ë‚¡àÀ‘π®π¡’¢π“¥∑’ËμâÕß°“√‡°◊Õ∫À¡¥ À≈—ß®“°

¢—ÈπμÕππ’È À‘π®–ºà“π‡¢â“‰ª¬—ßμ–·°√ß√àÕπ ‡æ◊ËÕ√àÕπ·¬°§—¥¢π“¥

À‘π∑’ËμâÕß°“√‰«â ∑—Èßπ’ÈÕ“®¡’À‘π∫“ß à«π∑’Ë¡’¢π“¥„À≠à°«à“∑’Ë

μâÕß°“√  “¬æ“π®–π”À‘π«°°≈—∫‡¢â“ Ÿà‡§√◊ËÕß‚¡à™ÿ¥∑’Ë ÕßÕ’°§√—Èß

μàÕ‡¡◊ËÕºà“π‚¡à®π§√∫¢—ÈπμÕπ®π‰¥âÀ‘π∑’Ë¡’¢π“¥μ“¡μâÕß°“√

 “¬æ“π®–≈”‡≈’¬ßÀ‘π‰ª°Õß‡°Á∫‡æ◊ËÕ√Õ°“√π”‰ª„™âß“πμàÕ‰ª

ë °√√¡«‘∏’°“√º≈‘μ∑√“¬
∑√“¬∑’Ë„™Èº≈‘μ§Õπ°√’μ  “¡“√∂·∫àßμ“¡·À≈àß∑’Ë¡“‰¥â

2 ™π‘¥ §◊Õ

- ∑√“¬·¡àπÈ”

- ∑√“¬∫°

∑√“¬·¡àπÈ”
‡ªÁπ∑√“¬∑’Ë‡°‘¥®“°°“√°—¥‡´“–¢Õß°√–· πÈ”·≈â«§àÕ¬Ê

μ°μ–°Õπ  – ¡°≈“¬‡ªìπ·À≈ààß∑√“¬Õ¬Ÿà„μâ∑âÕßπÈ” ‚¥¬∑√“¬

∑’Ë¡’¢π“¥„À≠à πÈ”Àπ—°¡“° ®–μ°μ–°ÕπÕ¬Ÿà∫√‘‡«≥μâππÈ”  à«π

∑√“¬≈–‡Õ’¬¥π—Èπ°Á®–∂Ÿ°°√–· πÈ”æ—¥æ“¡“√«¡°—π∫√‘‡«≥∑â“¬πÈ”

°“√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®–„™È‡√◊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“ ‚¥¬°“√‡ª‘¥∑âÕß‡√◊Õ„Àâ∑√“¬‰À≈

≈ß·¡àπÈ” ·μà∂â“‡√◊Õ∑’Ë≈”‡≈’¬ß∑√“¬‡ª‘¥∑âÕß‡√◊Õ‰¡à‰¥â °Á®–„™â

 “¬æ“π≈”‡≈’¬ß∑√“¬∑‘Èß≈ß„π·¡àπÈ” ®“°π—Èπ®–„™â‡√◊Õ¥Ÿ¥ ¥Ÿ¥

∑√“¬¢÷Èπ¡“ ∑”«‘∏’°“√‡¥’¬«°—π°—∫°“√¥Ÿ¥∑√“¬¢÷Èπμ“°∑âÕßπÈ”

§√—Èß·√° ·μ°μà“ß°—π∑’Ëμ–·°√ß∑’Ë„™â®– “¡“√∂·¬°‰¥â∑—Èß∑√“¬

À¬“∫·≈–∑√“¬≈–‡Õ’¬¥ ∑√“¬∑’Ë‰¥â®—¥‡ªÁπ∑√“¬∑’Ë –Õ“¥ ‡æ√“–

ºà“π°“√™–≈â“ß∂÷ß 2 §√—Èß

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.33.33.33.33.3 ·ºπ¿“æ· ¥ß¢—ÈπμÕπ°“√‚¡àÀ‘π

‚¡à™ÿ¥∑’Ë 1

‚¡à™ÿ¥∑’Ë 2

μ–·°√ß√àÕπ

À‘π∑’Ë‰¥â¢π“¥μ“¡μâÕß°“√
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¢—ÈπμàÕ‰ª §◊Õ°“√≈”‡≈’¬ß∑√“¬‰ª‡°Á∫¬—ß Stock ‚¥¬

„™â “¬æ“π≈”‡≈’¬ßμ“°‡√◊Õ‰ª‡°Á∫‰«â„π¬âÿß®π‡μÁ¡‡¡◊ËÕ¬ÿâß‡μÁ¡°Á®–

≈”‡≈’¬ß∑√“¬‰ª‡°Á∫¬—ß Stock μàÕ‰ª ∑√“¬∑’Ë‡°Á∫‰«â„π¬ÿâß

 “¡“√∂≈”‡≈’¬ß≈ß√∂∫√√∑ÿ°‰¥â‚¥¬ –¥«° ‡æ’¬ß‡ª‘¥ª“°¬ÿâß

„Àâ∑√“¬‰À≈≈ß„π√∂∫√√∑ÿ°‡Õß  à«π∑√“¬∑’Ë°Õß Stock Õ¬Ÿà

À“°®–π”‰ª„™â®–„™â√∂μ—° ¢π∑√“¬„ à√∂∫√√∑ÿ°Õ’°§√—Èß

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.53.53.53.53.5 ≈—°…≥–¢Õß°Õß‡°Á∫∑√“¬

∑√“¬∫°
‡ªÁπ∑√“¬∑’Ë‡°‘¥®“°°“√μ°μ–°Õπ ∑—∫∂¡°—π¢Õß≈”πÈ”

‡°à“∑’Ë·ª√ ¿“æ‡ªÁπæ◊Èπ¥‘π ‚¥¬¡’́ “°æ◊™ ́ “° —μ«å∑—∫∂¡∑’Ëº‘«Àπâ“

´÷Ëß‡√“‡√’¬°°—π«à“ Àπâ“¥‘π ∑’Ë¡’§«“¡Àπ“ª√–¡“≥ 2-10 ‡¡μ√

°“√π”∑√“¬¡“„™â ‡√‘Ë¡®“°°“√‡ª‘¥Àπâ“¥‘π°àÕπ¥â«¬√∂

μ—°¥‘π ®“°π—Èπ®–¢ÿ¥¥‘π≈ß‰ª®π∂÷ß√–¥—∫πÈ”„μÈ¥‘π ®π¡’ ¿“æ‡ªÁπ

·ÕàßπÈ”¢π“¥„À≠à ·≈â«π”‡√◊Õ¥Ÿ¥ ¥Ÿ¥∑√“¬ ºà“π¡“μ“¡∑àÕ ‚¥¬

ª≈“¬∑àÕ®–¡’μ–·°√ß·¬°°√«¥ÕÕ° ¢≥–‡¥’¬«°—π°Á “¡“√∂μ‘¥

μ—Èßμ–·°√ß‡æ◊ËÕ·¬°∑√“¬À¬“∫·≈–∑√“¬≈–‡Õ’¬¥‰¥â ∑√“¬∑’Ëºà“π

°“√√àÕπ·¬°∑√“¬À¬“∫·≈–∑√“¬≈–‡Õ’¬¥ ∑√“¬∑’Ëºà“π°“√√àÕπ

·¬°®–∂Ÿ°∑‘Èß≈ßπÈ”∫√‘‡«≥√‘¡Ω—Ëß ®“°π—Èπ°Á®–„™â√∂μ—° μ—°∑√“¬

‡æ◊ËÕπ”‰ª„™âß“πμàÕ‰ª

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.63.63.63.63.6 ¿“æμ—¥™—ÈπÀπâ“¥‘π

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.83.83.83.83.8 μ–·°√ß·¬°°√«¥

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.73.73.73.73.7 ‡√◊Õ¥Ÿ¥ ¥Ÿ¥∑√“¬„π·ÕàßπÈ”

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.43.43.43.43.4 ‡√◊Õ¥Ÿ¥∑√“¬¢÷Èπ≈â“ß∫πμ–·°√ß

2-10 ‡¡μ√ ™—ÈπÀπâ“¥‘π

∑√“¬∂¡∑’Ë
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3.3 §ÿ≥ ¡∫—μ‘∑—Ë«‰ª

¡«≈√«¡∑’Ë¥’‡¡◊ËÕº ¡‡ªÁπ§Õπ°√’μ·≈â« ®–μâÕß∑”„Àâ

§Õπ°√’μπ—Èπ¡’§«“¡ “¡“√∂‡∑‰¥âßà“¬ ·¢Áß·√ß∑π∑“π ·≈–√“§“

ª√–À¬—¥ πÕ°®“°π’È¡«≈√«¡§«√®–¡’§ÿ≥ ¡∫—μ‘¥—ßμàÕ‰ªπ’È §◊Õ

1) §«“¡·¢Áß·°√àß (StrengthStrengthStrengthStrengthStrength)
¡«≈√«¡®–μâÕß¡’§«“¡ “¡“√∂√—∫·√ß°¥‰¥â‰¡àπâÕ¬°«à“

°”≈—ß¢Õß§Õπ°√’μ∑’ËμâÕß°“√ ́ ÷Ëßª°μ‘¡«≈√«¡∑’Ë„™â‚¥¬∑—Ë«‰ª®–¡’

§«“¡ “¡“√∂√—∫·√ß°¥‰¥â Ÿß°«à“§Õπ°√’μ¡“° §◊Õ ®–√—∫·√ß°¥

‰¥â 700-3,500 °°./μ√.´¡. ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫ª√–‡¿∑¢Õß¡«≈√«¡

∑’Ë„™â

2) §«“¡μâ“π∑“πμàÕ·√ß°√–·∑°·≈–°“√
‡ ’¬¥ ’ (Impact and Abrasion ResistanceImpact and Abrasion ResistanceImpact and Abrasion ResistanceImpact and Abrasion ResistanceImpact and Abrasion Resistance)

§«“¡ “¡“√∂„π°“√μâ“π∑“πμàÕ·√ß°√–·∑° ·≈–°“√

‡ ’¬¥ ’¢Õß¡«≈√«¡¡—°®–∂Ÿ°„™â‡ªÁπμ—«™’È∫Õ°∂÷ß§ÿ≥¿“æ¢Õß¡«≈

√«¡  §ÿ≥ ¡∫—μ‘π’È¡’§«“¡ ”§—≠¡“° ”À√—∫¡«≈√«¡∑’Ë„™âº ¡∑”

§Õπ°√’μ∑’Ë®–μâÕß∂Ÿ°°√–∑”®“°°“√°√–·∑°À√◊Õ¢—¥ ’ ‡™àπ ß“π

º‘«∂ππ, æ◊Èπ‚√ßß“π, æ◊Èπ π“¡∫‘π ‡ªÁπμâπ ¥—ßπ’È ¡«≈√«¡∑’Ë„™â

‰¥â¥’ §«√¡’§«“¡·¢Áß·√ß, ‡π◊ÈÕ·πàπ ª√“»®“°Õπÿ¿“§∑’ËÕàÕππÿà¡

À√◊Õ‡ªÁπ√Ÿæ√ÿπÀ√◊Õ·μ°≈–‡Õ’¬¥‰¥âßà“¬

3) §«“¡§ß∑πμàÕªØ‘°‘√‘¬“‡§¡’ (ChemicalChemicalChemicalChemicalChemical

StabilityStabilityStabilityStabilityStability)
¡«≈√«¡®–μâÕß‰¡à∑”ªØ‘°‘√‘¬“‡§¡’°—∫ªŸπ´’‡¡πμå À√◊Õ

°—∫ ‘Ëß·«¥≈âÕ¡¿“¬πÕ° „π∫“ßæ◊Èπ∑’Ë¡«≈√«¡∫“ßª√–‡¿∑®–∑”

ªØ‘°‘√‘¬“°—∫¥à“ß (Alkalis) „πªŸπ´’‡¡πμå ‡°‘¥‡ªÁπ«ÿâπ·≈–

¢¬“¬μ—«°àÕ„Àâ‡°‘¥√Õ¬√â“«‚¥¬∑—Ë«‰ª„π§Õπ°√’μ ́ ÷Ëß‡√’¬°ªØ‘°‘√‘¬“

π’È«à“ Alkalis-Aggregate Reaction (AAR)

4) √Ÿª√à“ß·≈–≈—°…≥–º‘« (Particle ShapeParticle ShapeParticle ShapeParticle ShapeParticle Shape

and Surface Textureand Surface Textureand Surface Textureand Surface Textureand Surface Texture)
√Ÿª√à“ß·≈–≈—°…≥–º‘«¢Õß¡«≈√«¡®–¡’Õ‘∑∏‘æ≈μàÕ§ÿ≥

 ¡∫—μ‘¢Õß§Õπ°√’μ ¥ ¡“°°«à“§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ∑’Ë·¢Áß

μ—«·≈â« ¡«≈√«¡∑’Ë¡’º‘«À¬“∫ À√◊Õ¡’√Ÿª√à“ß·∫π·≈–¬“« ®–μâÕß

°“√ª√‘¡“≥´’‡¡πμå¡“°°«à“§Õπ°√’μ∑’Ë„™â¡«≈√«¡√Ÿª√à“ß°≈¡

À√◊Õ‡À≈’Ë¬¡∑’Ë√–¥—∫§«“¡ “¡“√∂‡∑‰¥â (Workability) ‡¥’¬«°—π

μ“¡¡“μ√∞“πÕ—ß°ƒ… ¡’°“√°”Àπ¥°“√∑¥ Õ∫√Ÿª√à“ß¢Õß¡«≈

√«¡‰«â 2 ª√–°“√ §◊Õ

1) °“√∑¥ Õ∫§«“¡·∫π (Flakiness) ÷́Ëß§◊Õ Õ—μ√“

 à«π¢Õß§«“¡°«â“ßμàÕ§«“¡Àπ“¢Õß¡«≈√«¡ „π√Ÿª∑’Ë 3.9 · ¥ß

√Ÿª√à“ß¢ÕßÀ‘π∑’Ë¡’√–¥—∫§«“¡Àπ“·μ°μà“ß°—π ·≈–√Ÿª∑’Ë 3.10

· ¥ß‡§√◊ËÕß∑¥ Õ∫§«“¡·∫π¢Õß¡«≈√«¡

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.10 3.10 3.10 3.10 3.10 ‡§√◊ËÕß∑¥ Õ∫§«“¡·∫π¢ÕßÀ‘π (Thickness gauge)

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.9 3.9 3.9 3.9 3.9 √Ÿª√à“ß¢ÕßÀ‘π∑’Ë¡’√–¥—∫§«“¡·∫π∑’Ë·μ°μà“ß°—π

≈Ÿ°∫“»°å ·∫π ·∫π¡“°
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2) °“√∑¥ Õ∫§«“¡¬“«‡√’¬« (Elongated) ´÷Ëß§◊Õ

Õ—μ√“ à«π¢Õß§«“¡¬“«μàÕ§«“¡°«â“ß¢Õß¡«≈√«¡ „π√Ÿª∑’Ë 3.11

· ¥ß√Ÿª√à“ß¢ÕßÀ‘π∑’Ë¡’√–¥—∫§«“¡¬“«‡√’¬«·μ°μà“ß°—π ·≈–„π

√Ÿª∑’Ë 3.12 · ¥ß‡§√◊ËÕß∑¥ Õ∫§«“¡¬“«‡√’¬«

 à«π≈—°…≥–º‘«¢Õß¡«≈√«¡®–¡’º≈‚¥¬μ√ß°—∫·√ß¬÷¥

‡Àπ’Ë¬« ‡¡◊ËÕ¡’º‘«À¬“∫¥â“πÀ√◊Õ¡’√Ÿæ√ÿπ¡“° ®–∑”„Àâ¡’·√ß¬÷¥

‡Àπ’Ë¬«¥’ ·μàμâÕß„™âª√‘¡“≥´’‡¡πμå‡æ μå¡“°¢÷Èπ

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.12 3.12 3.12 3.12 3.12 ‡§√◊ËÕß∑¥ Õ∫§«“¡¬“«‡√’¬«¢ÕßÀ‘π (Length gauge)

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.11 3.11 3.11 3.11 3.11 √Ÿª√à“ß¢ÕßÀ‘π∑’Ë¡’√–¥—∫§«“¡¬“«‡√’¬«∑’Ë·μ°μà“ß°—π

≈Ÿ°∫“»°å ¬“«‡√’¬« ¬“«‡√’¬«¡“°
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¡“μ√∞“π ¡Õ°.566 ‰¥â„Àâ§”π‘¬“¡¢Õß√Ÿª√à“ß·≈–

≈—°…≥–¢Õß¡«≈√«¡‰«â ¥—ßμ“√“ß∑’Ë 3.1 ·≈– 3.2

μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë 3.13.13.13.13.1 °“√·∫àßª√–‡¿∑¢Õß¡«≈√«¡·≈–≈—°…≥–μ“¡ ¡Õ°.566

μ—«Õ¬à“ß°“√·∫àßª√–‡¿∑ ≈—°…≥–

°≈¡ ‡°≈’È¬ß‰¡à¡’‡À≈’Ë¬¡‡π◊ËÕß®“° °√«¥∑√“¬®“°·¡àπÈ”À√◊Õ

∂Ÿ°πÈ”°—¥‡´“–À√◊Õ®“°°“√ ™“¬∑–‡≈

‡ ’¬¥ ’°—π‡Õß

‰¡à ¡Ë”‡ ¡Õ ‰¡à ¡Ë”‡ ¡Õ‚¥¬∏√√¡™“μ‘ °√«¥∑√“¬∑’Ë‰¥â®“°∫àÕÀ‘π

À√◊Õ¡’ à«π°≈¡ À√◊Õ∂Ÿ°‡ ’¬¥ ’¡“∫â“ß ·≈–¡’ ‡À≈Á°‰ø∑’Ë‰¥â®“°æ◊Èπ¥‘πÀ√◊Õ

Õ¬Ÿà∫â“ß ‡À≈’Ë¬¡¡π ¢ÿ¥¢÷Èπ¡“ À‘π√Ÿª≈Ÿ°∫“»°å

‡À≈’Ë¬¡ ¡’‡À≈’Ë¬¡‡°‘¥®“°¥â“π∑’Ë‡√’¬∫ À‘π∑’Ë¬àÕ¬®“°‡§√◊ËÕß‰¡à∑ÿ°·∫∫

∫√√®∫°—π·≈–‡ÀÁπ‰¥â™—¥ À‘π∑’Ëμ°μ“¡‰Àà≈‡¢“

·∫π «— ¥ÿ∑’Ë¡’§«“¡Àπ“‰¡à¡“°‡¡◊ËÕ À‘π∑’Ë¡’≈—°…≥–‡ªÁπ™—Èπ

‡∑’¬∫°—∫§«“¡°«â“ßÀ√◊Õ§«“¡

¬“« ª°μ‘®–‡ªÁπ‡À≈’Ë¬¡¥â«¬

°≈¡ (Rounded)°≈¡ (Rounded)°≈¡ (Rounded)°≈¡ (Rounded)°≈¡ (Rounded)

 °≈¡ °≈¡ °≈¡ °≈¡ °≈¡ ∫‘¥‡∫’È¬«∫‘¥‡∫’È¬«∫‘¥‡∫’È¬«∫‘¥‡∫’È¬«∫‘¥‡∫’È¬« ∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“° ·∫π·∫π·∫π·∫π·∫π ¬“«‡√’¬«¬“«‡√’¬«¬“«‡√’¬«¬“«‡√’¬«¬“«‡√’¬«

SphericalSphericalSphericalSphericalSpherical IrregularIrregularIrregularIrregularIrregular HighlyHighlyHighlyHighlyHighly FlatFlatFlatFlatFlat ElongatedElongatedElongatedElongatedElongated

IrregularIrregularIrregularIrregularIrregular (Needle-Like)(Needle-Like)(Needle-Like)(Needle-Like)(Needle-Like)

‡ªÁπ‡À≈’Ë¬¡¡ÿ¡ (Angular)‡ªÁπ‡À≈’Ë¬¡¡ÿ¡ (Angular)‡ªÁπ‡À≈’Ë¬¡¡ÿ¡ (Angular)‡ªÁπ‡À≈’Ë¬¡¡ÿ¡ (Angular)‡ªÁπ‡À≈’Ë¬¡¡ÿ¡ (Angular)

≈Ÿ°∫“»°å≈Ÿ°∫“»°å≈Ÿ°∫“»°å≈Ÿ°∫“»°å≈Ÿ°∫“»°å ∫‘¥‡∫’È¬«∫‘¥‡∫’È¬«∫‘¥‡∫’È¬«∫‘¥‡∫’È¬«∫‘¥‡∫’È¬« ∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“°∫‘¥‡∫’È¬«¡“° ·∫π·∫π·∫π·∫π·∫π ¬“«‡√’¬«¬“«‡√’¬«¬“«‡√’¬«¬“«‡√’¬«¬“«‡√’¬«

CubicalCubicalCubicalCubicalCubical IrregularIrregularIrregularIrregularIrregular HighlyHighlyHighlyHighlyHighly Flat orFlat orFlat orFlat orFlat or ElongatedElongatedElongatedElongatedElongated

(Chunky)(Chunky)(Chunky)(Chunky)(Chunky) IrregularIrregularIrregularIrregularIrregular FlakyFlakyFlakyFlakyFlaky (Prismatic)(Prismatic)(Prismatic)(Prismatic)(Prismatic)

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.13 3.13 3.13 3.13 3.13 °“√·∫àß™π‘¥¢Õß¡«≈√«¡μ“¡√Ÿª√à“ß¢ÕßÕπÿ¿“§
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5)  à«π§≈– (GradationGradationGradationGradationGradation)
 à«π§≈–¢Õß¡«≈√«¡®–¡’º≈μàÕ§«“¡ “¡“√∂‡∑‰¥â

·≈–ª√‘¡“≥ à«πº ¡¢ÕßªŸπ ’́‡¡πμå„π§Õπ°√’μ °“√∑”§Õπ°√’μ∑’Ë

¥’π—Èπ ·μà≈–°âÕπ¢Õß¡«≈√«¡®–μâÕß∂Ÿ°ÀàÕÀÿâ¡¥â«¬´’‡¡πμå‡æ μå

‰¡à«à“¡«≈√«¡π—Èπ®–¡’¢π“¥‡≈Á°À√◊Õ„À≠à°Áμ“¡ πÕ°®“°π’È ¡«≈

√«¡À¬“∫·≈–¡«≈√«¡≈–‡Õ’¬¥®–μâÕß¡’ —¥ à«π∑’Ë‡À¡“– ¡‡¡◊ËÕ

π”¡“º ¡√«¡°—π·≈â« ¡«≈√«¡∑’Ë¢π“¥‡≈Á°°«à“®–μâÕß∫√√®ÿÕ¬Ÿà

„π™àÕß«à“ß√–À«à“ß°âÕπ¢Õß¡«≈√«¡∑’Ë¡’¢π“¥„À≠à°«à“„Àâ¡“°

∑’Ë ÿ¥ ´÷Ëß®–¡’º≈∑”„Àâª√–À¬—¥´’‡¡πμå‡æ μå∑’Ë®–„™â¬÷¥¡«≈√«¡

‡¢â“¥â«¬°—π √«¡∑—ÈßÕÿ¥™àÕß«à“ß√–À«à“ß¡«≈√«¡ ¥—ßπ—Èπ °“√„™â

¡«≈√«¡∑’Ë à«π¢π“¥§≈–∑’Ë‡À¡“– ¡®÷ß∑”„Àâ≈¥ª√‘¡“≥´’‡¡πμå

‡æ μå≈ß ∑”„Àâª√–À¬—¥ à«πº ¡¢ÕßªŸπ´’‡¡πμå≈ß‰¥â

μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë 3.2 3.2 3.2 3.2 3.2 ≈—°…≥–º‘«¢Õß¡«≈√«¡ μ“¡ ¡Õ°.566

3.4 §ÿ≥ ¡∫—μ‘∑’ËμâÕß„™âæ‘®“√≥“„π°“√ÕÕ°
·∫∫ Ë«πº ¡§Õπ°√’μ

„π°“√ÕÕ°·∫∫ à«πº ¡§Õπ°√’μ ºŸâÕÕ°·∫∫μâÕß∑√“∫

∂÷ß§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡¥—ßπ’È

1) ¢π“¥„À≠à∑’Ë ÿ¥¢Õß¡«≈√«¡∑’Ë„™â

2) ¢π“¥§≈–

3) ª√‘¡“≥§«“¡™◊Èπ·≈–°“√¥Ÿ¥´÷¡

4) §«“¡∂à«ß®”‡æ“–

5) Àπà«¬πÈ”Àπ—°·≈–™àÕß«à“ß

1. ¢π“¥„À≠à∑’Ë ÿ¥¢Õß¡«≈√«¡∑’Ë„™â (Maxi-Maxi-Maxi-Maxi-Maxi-

mum Size of Aggregatemum Size of Aggregatemum Size of Aggregatemum Size of Aggregatemum Size of Aggregate)
¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡∑’Ë„™â æ‘®“√≥“‰¥â®“°°“√

∑”°“√À“ à«π§≈–¢Õß¡«≈√«¡ ·≈â«¥Ÿº≈®“°‡ªÕ√å‡ Á́πμå∑’Ë§â“ß«à“

μ–·°√ß√àÕπ„À≠à (À¬“∫) ∑’Ë ÿ¥Õ—π„¥¡’‡ªÕ√å‡ Á́πμå¢Õß¡«≈√«¡∑’Ë§È“ß

¡“°°«à“À√◊Õ‡∑à“°—∫ 15% „ÀÈπ—∫¢π“¥μ–·°√ßÕ—π∑’Ë„À≠à°«à“π—Èπ¢÷Èπ‰ªÕ’°

1 ™—Èπ ‡ªÁπ¢π“¥„À≠à∑’Ë ÿ¥¢Õß¡«≈√«¡π—Èπ ¥—ß· ¥ß„πμ—«Õ¬à“ß

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.14 3.14 3.14 3.14 3.14 ¢π“¥μà“ßÊ ¢Õß¡«≈√«¡

æ‘®“√≥“®“°º≈°“√«‘‡§√“–Àå ®–‡ÀÁπ«à“ μ–·°√ß√àÕπ

„À≠à∑’ Ë ÿ¥∑’ Ë¡’À‘π§â“ß∫πμ–·°√ß√àÕπ (%§â“ß) ‡°‘π 15% §◊Õ

μ–·°√ß√àÕπ 1/2" ¢π“¥¢Õßμ–·°√ß√àÕπ∑’Ë„À≠à°«à“π’È 1 ™—Èπ §◊Õ

μ–·°√ß√àÕπ 3/4" ¥—ßπ—Èπ¢π“¥„À≠à∑’Ë ÿ¥¢ÕßÀ‘ππ’È§◊Õ 3/4"

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

´’‡¡πμå‡æ μå∑’ËμâÕß°“√ ·≈–¢π“¥§≈–¢Õß«— ¥ÿº ¡ °≈à“«§◊Õ

¡«≈√«¡∑’Ë¡’¢π“¥„À≠à®–¡’æ◊Èπ∑’Ëº‘«‚¥¬√«¡πâÕ¬°«à“¡«≈√«¡

„ §≈â“¬·°â« À‘π‡À≈Á°‰ø¥”

‡√’¬∫ À‘π‡™‘√åμ À‘π™π«π À‘πÕàÕπ ·≈–À‘π‰√‚Õ‚≈μå∫“ß™π‘¥

‡ªÁπ‡¡Á¥ À‘π∑√“¬ À‘πÕŸ‰≈μå

‡ªÁπº≈÷° Õ¬à“ß≈–‡Õ’¬¥ :

∫–´Õ≈μå ·∑√°‚§μå ·°√‚π‰ø√å

Õ¬à“ß°≈“ß :

‚¥‡≈Õ‰√μå ·°√‚π‰ø√å ·°√πŸ‰≈¥å ‰¡‚§√·°√π‘μ À‘πªŸπ∫“ß™π‘¥

·≈–À‘π‚¥‚≈‰¡μå à«π„À≠à

Õ¬à“ßÀ¬“∫ :

·°∫‚∫√ ‰π å ·°√π‘μ ·°√‚π‰¥‚Õ‰√μå ‰´Õ’‰πμå

‡ªÁπ‚æ√ß√«ßº÷Èß  °Õ‡√’¬ æ—¡¡‘™ ∑√“ 

À√◊Õ‡ªÁπ√Ÿæ√ÿπ

μ—«Õ¬à“ß‡π◊ÈÕº‘«

¢π“¥μ–·°√ß % §â“ßπÈ”Àπ—°§â“ß (°√—¡)

1" 12 -

3/4" 1,384  7

1/2" 8,031  41

3/8" 8,676 43

‡∫Õ√å 4 573 3

‡∫Õ√å 8 609 3

∂“¥√Õß 513 3

√«¡πÈ”Àπ—° 19,800 100
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∑’Ë¢π“¥‡≈Á°‡¡◊ËÕπÈ”Àπ—°¢Õß¡«≈√«¡‡∑à“°—π ¥—ßπ—Èπ¡«≈√«¡¢π“¥

„À≠Ë®÷ßμÈÕß°“√ª√‘¡“≥πÈ”·≈–ª√‘¡“≥ ’́‡¡πμåπâÕ¬°«à“ ‡æ◊ËÕ„Àâ¡’

§«“¡ “¡“√∂„π°“√‡∑‰¥â‡∑à“°—π À√◊Õ∂â“„™âª√‘¡“≥´’‡¡πμå·≈–

§à“¬ÿ∫μ—«‡∑à“°—π °”≈—ß¢Õß§Õπ°√’μ®–‡æ‘Ë¡¢÷Èπ ∂È“„™È¡«≈√«¡¢π“¥

„À≠à¢÷Èπ ‡æ√“– “¡“√∂≈¥πÈ”À√◊Õ≈¥Õ—μ√“ à«ππÈ”μàÕ´’‡¡πμå

π—Ëπ‡Õß

ºŸâÕÕ°·∫∫®”‡ªÁπμâÕßμ—¥ ‘π„®‡≈◊Õ°¢π“¥„À≠à ÿ¥¢Õß

¡«≈√«¡ ‚¥¬¡’¢ÈÕæ‘®“√≥“‡≈◊Õ°¥—ßπ’È

1 ) ¢π“¥„À≠à ÿ¥¢Õß¡«≈√«¡μâÕß¡’¢π“¥‰¡à‡°‘π 1/5

¢Õß à«π∑’Ë·§∫ ÿ¥¢Õß·∫∫À≈àÕ À√◊Õ

2) ¢π“¥‰¡à‡°‘π 3/4 ¢Õß√–¬–·§∫ ÿ¥ √–À«à“ß‡À≈Á°

‡ √‘¡ À√◊Õ√–À«à“ß‡À≈Á°‡ √‘¡°—∫·∫∫À≈àÕ À√◊Õ

3) ¢π“¥‰¡à‡°‘π 1/5 ¢Õß¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß∑àÕ

§Õπ°√’μª—Í¡

¢âÕ°”Àπ¥∑’Ë°≈à“«π’È®–À¡“¬∂÷ß ¢π“¥„À≠à ÿ¥¢Õß¡«≈

√«¡∑’Ë„™â „πß“π°àÕ √â“ß∑—Ë«‰ª®–¡’¢π“¥‰¡à‡°‘π 40 ¡‘≈≈‘‡¡μ√

2. ¢π“¥§≈– (GradationGradationGradationGradationGradation)
¢π“¥§≈–§◊Õ °“√°√–®“¬¢Õß¢π“¥μà“ßÊ ¢ÕßÕπÿ¿“§

π—∫‡ªÁπ§ÿ≥ ¡∫—μ‘∑’Ë ”§—≠ ”À√—∫°“√°”Àπ¥ª√‘¡“≥¢Õß‡π◊ÈÕ

´’‡¡πμå‡æ μå∑’ËμâÕß°“√ ”À√—∫§Õπ°√’μ ¥ §Õπ°√’μ®–¡’√“§“

ª√–À¬—¥‡¡◊ËÕ„™â‡π◊ÈÕ´’‡¡πμå‡æ μåπâÕ¬∑’Ë ÿ¥„π°“√º≈‘μ§Õπ°√’μ

‚¥¬§ÿ≥ ¡∫—μ‘μà“ßÊ ¢Õß§Õπ°√’μ ‡™àπ§«“¡ “¡“√∂„π°“√‡∑‰¥,â

°“√∑”„Àâ·πàπ, °“√ª“¥·≈–°“√·μàßº‘«Àπâ“, °”≈—ßÕ—¥·≈–§«“¡

∑π∑“π¬—ß‡ªÁπ‰ªμ“¡¢âÕ°”Àπ¥

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.153.153.153.153.15 °“√‡√’¬ßμ—«¢Õß¡«≈√«¡¢π“¥§≈–μà“ßÊ °—π

¢π“¥‡¥’Ë¬« ¢π“¥§≈–μàÕ‡π◊ËÕß °“√„™â√«¡„À≠à·∑π¢π“¥‡≈Á°

¢π“¥§≈–¢“¥μÕπ ¢π“¥§≈–¢“¥Õπÿ¿“§≈–‡Õ’¬¥
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√Ÿª∑’Ë 3.16 · ¥ß„Àâ‡ÀÁπ«à“ª√‘¡“≥πÈ”∑’ËμâÕß°“√‡æ‘Ë¡

‡μ‘¡„Àâ‡μÁ¡™àÕß«à“ß‡¡◊ËÕ„™ÈÀ‘π 2 ¢π“¥§≈–°—π ®–πâÕ¬°«à“‡¡◊ËÕ„™âÀ‘π

‡æ’¬ß¢π“¥‡¥’¬« (Single Size) π—Èπ§◊Õ ª√‘¡“≥™àÕß«à“ß√–À«à“ß

¡«≈√«¡≈¥≈ß ∂â“„™âÀ‘π·≈–∑√“¬À≈“¬¢π“¥∑’Ë≈¥À≈—Ëπ¡“º ¡

°—π‚¥¬¡’ —¥ à«π∑’ËæÕ‡À¡“–·≈â« ®–∑”„Àâ™àÕß«à“ß‡À≈◊ÕπâÕ¬∑’Ë ÿ¥

∑”„Àâª√‘¡“≥ ’́‡¡πμå‡æ μåπâÕ¬∑’Ë ÿ¥ ́ ÷Ëß°Á§◊Õ §Õπ°√’μ®–¡’√“§“

μË”≈ß

À‘π¢π“¥ 1 π‘È« À‘π¢π“¥ 3/8 π‘È« À‘π 2 ¢π“¥√«¡°—π

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.163.163.163.163.16 ¡«≈√«¡∑’Ë¡’¢π“¥§≈–¥’ ®–„™âª√‘¡“≥πÈ” ”À√—∫º ¡πâÕ¬

ë °“√«‘‡§√“–Àå¢π“¥§≈–
«‘∏’°“√∑’Ë„™âª√–°Õ∫¥â«¬°“√«‘‡§√“–Àå¥â«¬μ–·°√ß  ‚¥¬

°“√‡°Á∫μ—«Õ¬à“ßª√‘¡“≥Àπ÷Ëß¡“√àÕπ∫πμ–·°√ß¢π“¥μà“ßÊ ÷́Ëß

«“ß‡√’¬ß°—πμ“¡¢π“¥™àÕß«à“ß¢Õßμ–·°√ß®“°¢π“¥„À≠Ë ÿ¥

¢â“ß∫π∂÷ß¢π“¥‡≈Á° ÿ¥ ·≈–∂“¥√Õß¥â“π≈à“ß ·≈â«∑”°“√√àÕπ Õ“®

„™â¡◊Õ‚¬°‡¢¬à“À√◊Õ„™â‡§√◊ËÕß√àÕπ °“√àÕπ®–∑”‚¥¬„™âμ–·°√ß

‡§≈◊ËÕπ‰À«∑—Èß∑“ß√“∫·≈–∑“ß·π«¥‘Ëß√«¡∑—Èß°“√μ∫‡¢¬à“‡æ◊ËÕ„Àâ

«— ¥ÿμ—«Õ¬à“ß‡§≈◊ ËÕπ‰À«Õ¬Ÿ à∫πμ–·°√ßμ≈Õ¥‡«≈“ º≈°“√

«‘‡§√“–Àå®–π”¡“„ àμ“√“ß´÷Ëßª√–°Õ∫¥â«¬
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™àÕß∑’Ë 1 πÈ”Àπ—°¢Õß«— ¥ÿ∑’Ë§â“ßÕ¬Ÿà∫πμ–·°√ß

™àÕß∑’Ë 2 §à“√âÕ¬≈–¢Õß«— ¥ÿ∑’Ë§â“ß∫πμ–·°√ß·μà≈–

¢π“¥

™àÕß∑’Ë 3 §à“√âÕ¬≈– – ¡¢Õß«— ¥ÿº ¡∑’Ë§â“ßÕ¬Ÿà∫πμ–
·°√ß¡“μ√∞“π

™àÕß∑’Ë 4 §à“√âÕ¬≈– – ¡¢Õß«— ¥ÿº ¡∑’Ëºà“πμ–·°√ß
¡“μ√∞“π ¥—ß· ¥ßμ—«Õ¬à“ß„πμ“√“ß∑’Ë 3.3

¢π“¥μ–·°√ß¡“μ√∞“π (Log Scale)

μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë 3.3 3.3 3.3 3.3 3.3 °“√«‘‡§√“–Àå¢π“¥§≈–

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.17 3.17 3.17 3.17 3.17 ·ºπ¿“æ à«π§≈–¢Õß¡«≈√«¡

ë ·ºπ¿Ÿ¡‘§≈–
·ºπ¿Ÿ¡‘§≈– §◊Õ °“√· ¥ßº≈°“√«‘‡§√“–Àå«— ¥ÿº ¡∫π

°√–¥“…°√“ø ‚¥¬„Àâ·°πμ—Èß· ¥ßπÈ”Àπ—°√âÕ¬≈– – ¡¢Õß

«— ¥ÿº ¡∑’Ë§â“ß À√◊Õºà“πμ–·°√ß·μà≈–¢π“¥ ·°ππÕπ· ¥ß

¢π“¥™àÕß‡ª‘¥¢Õßμ–·°√ß °√–¥“…°√“ø∑’Ë„™â§«√‡ªÁπ·∫∫

Semi-Log Scale ‚¥¬¡’ Log Scale ∫π·°ππÕπ ‚¥¬∑—Ë«

‰ª·ºπ¿Ÿ¡‘¡’¢π“¥§≈–®–ª√–°Õ∫¥â«¬ °√“ø¢’¥®”°—¥≈à“ß, ¢’¥

®”°—¥∫π μ“¡¢âÕ°”Àπ¥ ·≈–°√“ø¢π“¥§≈–¢Õß¡«≈√«¡ ¥—ß

· ¥ß„π√Ÿª∑’Ë 3.17¢π“¥μ–·°√ß
¡“μ√∞“π

πÈ”Àπ—°§â“ß∑’Ë∫π
μ–·°√ß (°√—¡)

‡∫Õ√å 4 32 2.0 2.0 98.0

8 90 5.9 7.9 92. 1

16 2 1 1 13.7 21.6 78.4

30 530 34.5 56. 1 43.9

50 530 34.5 90.6 9.4

100 140 9. 1 99.7 0.3

∂“¥√Õß 5 0.3         100.0

πÈ”Àπ—°√«¡ 1,538 100

√âÕ¬≈–∑’Ë§â“ß
∫πμ–·°√ß
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ë  ‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (Fineness Modulus, F.M.)(Fineness Modulus, F.M.)(Fineness Modulus, F.M.)(Fineness Modulus, F.M.)(Fineness Modulus, F.M.)

‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ §◊Õ μ—«‡≈¢¥—™π’∑’Ë‡ªÁπªØ‘¿“§‚¥¬

ª√–¡“≥°—∫¢π“¥‡©≈’Ë¬¢Õß°âÕπ«— ¥ÿ„π¡«≈√«¡ ‚¥¬∑’Ë

‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥ (F.M.) = 1/100 (º≈∫«°¢Õß

√âÕ¬≈– – ¡¢ÕßÕπÿ¿“§∑’Ë§â“ß∫πμ–·°√ß¡“μ√∞“π)

μ–·°√ß¡“μ√∞“π∑’Ë„™â §◊Õ¢π“¥ ‡∫Õ√å 4, 8, 16, 30,

50 ·≈– 100 μ—«Õ¬à“ß°“√À“§à“ F.M. ¢Õß∑√“¬ ®“°μ“√“ß∑’Ë

3.3 À“‰¥â¥—ßπ’È

F.M. = 1/100 (2 + 7.9 + 21.6 + 50.1 + 90.6 + 99.7)

     = 2.78

∑√“¬ ”À√—∫º≈‘μ§Õπ°√’μ§«√¡’§à“‚¡¥Ÿ≈— §«“¡≈–‡Õ’¬¥

μ—Èß·μà 2.3-3.2 ∑√“¬∑’Ë¡’§à“ F.M.  Ÿß §◊Õ∑√“¬®–¡’§«“¡À¬“∫

¡“° ‡™àπ∑√“¬∑’Ë¡’§à“ F.M. = 3.2 ®–¡’§«“¡À¬“∫¡“°°«à“

∑√“¬∑’Ë¡’§Ë“ F.M. = 2.3 ‡ªÁπμâπ ∑√“¬∑’Ë¡’§«“¡≈–‡Õ’¬¥¡“°

®”‡ªÁπμâÕß„™âπÈ”¡“°‡æ◊ËÕ„Àâ‰¥â§«“¡ “¡“√∂‡∑‰¥â‡∑à“ Ê °—π

ë ¢âÕ®”°—¥Õ◊ËπÊ ‡°’Ë¬«°—∫¢π¥§≈–
ª√‘¡“≥Õπÿ¿“§≈–‡Õ’¬¥∑’Ëºà“πμ–·°√ß ‡∫Õ√å 50 ·≈–

100 ¡’º≈μàÕ§«“¡ “¡“√∂„π°“√„™âß“π¢Õß§Õπ°√’μ ¥, °“√

·μàßº‘«Àπâ“ ·≈–°“√‡¬‘È¡¢ÕßπÈ”∫πº‘«§Õπ°√’μ ¥ (Bleeding)

πÕ°®“°π’ÈÕπÿ¿“§¢π“¥‡≈Á°Ê ¬—ß™à«¬„Àâ§Õπ°√’μ‡°“–μ—«√«¡

°—π‰¥â¥’ ¡“μ√∞“π ASTM °”Àπ¥ª√‘¡“≥Õπÿ¿“§∑’Ëºà“πμ–·°√ß

‡∫Õ√å 50 ‡ªÁπ 10% ·μàª√‘¡“≥π’È‰¡à‡æ’¬ßæÕ ”À√—∫ °“√ª“¥·μàß

º‘«Àπâ“¥â«¬‡§√◊ËÕß‰¡â ª√‘¡“≥∑’Ë§«√®–¡’§◊Õ ºà“π‡∫Õ√å 50 Õ¬à“ß

πâÕ¬ 15% ·≈–‡∫Õ√å 100 Õ¬à“ßπâÕ¬ 5% ·μàμâÕß¡‘„Àâ¡’Õπÿ¿“§∑’Ë

ºà“πμ–·°√ß‡∫Õ√å 200 ¡“°°«à“ 5% ‡æ√“–Õπÿ¿“§¢π“¥‡≈Á°π’È

¡—°ª√–°Õ∫¥â«¬¥‘π‡Àπ’¬« ÷́Ëß¡’º≈ 2 ª√–°“√„À≠à §◊Õ ®–μâÕß„™â

ª√‘¡“≥πÈ”®”π«π¡“° ·≈–‡ ∂’¬√¿“æ∑“ßª√‘¡“μ√¢Õß§Õπ°√’μ

®–‰¡à¥’¥â«¬

ë ¢π“¥§≈–¢“¥μÕπ (Gap Grading)(Gap Grading)(Gap Grading)(Gap Grading)(Gap Grading)

¢π“¥§≈–¢“¥μÕπ §◊Õ ¡«≈√«¡∑’Ë¢“¥Õπÿ¿“§¢π“¥

°≈“ß¢π“¥Àπ÷Ëß¢π“¥„¥À√◊ÕÀ≈“¬¢π“¥ ´÷Ëß®–¡’º≈μàÕ§«“¡

 “¡“√∂‡∑‰¥â ‡¡◊ ËÕπ”¡«≈√«¡π’ È‰ªº ¡§Õπ°√’μ  ”À√—∫

§Õπ°√’μ∑’Ë¡’§à“¬ÿ∫μ—« Ÿß®–‡°‘¥ª—≠À“·¬°μ—« (Segregation)

‰¥âßà“¬

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.183.183.183.183.18 ≈—°…≥–·ºπ¿“æ¢Õ¡«≈√«¡∑’Ë¡’¢π“¥§≈–¢“¥μÕπ
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3. ª√‘¡“≥§«“¡™◊ Èπ·≈–°“√¥Ÿ¥´÷¡ (Moisture(Moisture(Moisture(Moisture(Moisture

and Absorption)and Absorption)and Absorption)and Absorption)and Absorption)

¡«≈√«¡¡’√Ÿæ√ÿπ¿“¬„π∫“ß à«π∑’Ëμ‘¥μàÕ°—∫º‘«πÕ°

¥—ßπ—Èπ¡«≈√«¡®÷ß “¡“√∂¥Ÿ¥§«“¡™◊Èπ πÕ°®“°π’ÈπÈ”∫“ß à«π¬—ß

 “¡“√∂‡°“–∫√‘‡«≥º‘«¢Õß¡«≈√«¡ ¥—ßπ— Èπ¡«≈√«¡∑’Ë‡°Á∫

Õ¬Ÿà„π ¿“æ∏√√¡™“μ‘ ®÷ß¡’§«“¡™◊Èπμà“ßÊ °—π‰ª  ¿“æ§«“¡

™◊Èππ’È¡’º≈μàÕÕ—μ√“ à«ππÈ”μàÕ´’‡¡πμå„π à«πº ¡§Õπ°√’μ §◊Õ

À“°¡«≈√«¡Õ¬Ÿà„π ¿“æ·Àâß°Á®–¥Ÿ¥πÈ”º ¡‡¢â“‰ª ∑”„ÀâÕ—μ√“

 à«ππÈ”μàÕ´’‡¡πμå®√‘ß≈¥≈ß À“°‡ª’¬°™◊Èπ°Á∑”„ÀâÕ—μ√“ à«ππÈ”

μàÕ ’́‡¡πμå®√‘ß Ÿß°«à“∑’Ë§«√®–‡ªÁπ

ë  ¿“æ§«“¡™◊Èπ
Õ“®·∫àß ¿“æ§«“¡™◊ÈπÕÕ°‰¥â‡ªÁπ 4 ≈—°…≥–¥—ßπ’È

1. Õ∫·Àâß (Oven-Dry, OD) §«“¡™◊Èπ∂Ÿ°¢—∫ÕÕ°¥â«¬

§«“¡√âÕπ„π‡μ“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 105 Õß»“ ®π¡’πÈ”Àπ—°§ß∑’Ë (ª√–

¡“≥ 12 ™—Ë«‚¡ß)

2. ·Àâß„πÕ“°“» (Air-Dry, AD) º‘«·Àâß ·μàÕ“®¡’πÈ”

„π√Ÿæ√ÿπ

3. Õ‘Ë¡μ—«º‘«·Àâß (Saturated-Surface-Dry, SSD)

√Ÿæ√ÿπ‡μÁ¡‰ª¥â«¬πÈ” ·μàº‘«·Àâß

4. ‡ª’¬° (Wet, W) √Ÿæ√ÿπ‡μÁ¡‰ª¥â«¬πÈ” ·≈–¡’πÈ”

∫πº‘«¥â«¬

„π°“√§”π«≥ÕÕ°·∫∫ à«πº ¡∑ÿ°§√—Èß ®–∂◊Õ«à“

¡«≈√«¡Õ¬Ÿà„π ¿“«–Õ‘Ë¡μ—«º‘«·Àâß ·≈â«®÷ßª√—∫ª√‘¡“≥πÈ”μ“¡

≈—°…≥–Õ‘Ë¡μ—«º‘«·Àâßπ—Èπ®–‡√’¬°«à“ ùù§«“¡®ÿ„π°“√¥Ÿ¥´÷¡ûû

º≈μà“ß¢Õß§«“¡™◊Èπ„π≈—°…≥–Õ‘Ë¡μ—«º‘«·Àâß °—∫§«“¡™◊Èπ„π

≈—°…≥–·Àâß¥â«¬Õ“°“»‡√’¬°«à“ ùù°“√¥Ÿ¥´÷¡ûû

§«“¡ “¡“√∂

„π°“√¥Ÿ¥´÷¡

§«“¡¥Ÿ¥´÷¡®√‘ß §«“¡™◊Èπº‘«

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.193.193.193.193.19  ¿“æ§«“¡™◊Èπ¢Õß¡«≈√«¡

      Õ∫·Àâß ·Àâß„πÕ“°“»          Õ‘Ë¡μ—«º‘«·Àâß  ‡ª’¬°
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ë ª√‘¡“≥‡æ‘Ë¡¢Õß∑√“¬ (Bulking of Sand)(Bulking of Sand)(Bulking of Sand)(Bulking of Sand)(Bulking of Sand)

μ“¡ª°μ‘¡«≈√«¡À¬“∫„π ¿“æ‡°Á∫√—°…“®–Õ¬Ÿà„π

 ¿“æ·Àâß„πÕ“°“»‚¥¬¡’ª√‘¡“≥°“√¥Ÿ¥´÷¡®√‘ßπâÕ¬°«à“

1 ‡ªÕ√å‡´Áπμå  à«π¡«≈√«¡≈–‡Õ’¬¥¡—°®–‡ª’¬°·≈–¡’§«“¡™◊Èπ

∫πº‘«√–À«à“ß 3-5 ‡ªÕ√å‡´Áπμå ‡Àμÿ∑’Ë¡«≈√«¡≈–‡Õ’¬¥¡’ª√‘¡“≥

‡æ‘Ë¡¡“°°Á‡æ√“–ª√‘¡“≥πÈ”∑’Ë‡§≈◊Õ∫Õ¬Ÿà∫πº‘«Õπÿ¿“§ πÕ°®“°π’È

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.203.203.203.203.20 ª√‘¡“μ√‡æ‘Ë¡ª√“°Ø¢Õß¡«≈√«¡≈–‡Õ’¬¥

(°) ·Àâß  (¢) ™◊Èπ‡≈Á°πâÕ¬  (§) ‡ª’¬°

§«“¡μ÷ß¢Õßº‘«πÈ”¬—ß∑”„Àâ§«“¡Àπ“¢ÕßπÈ”∑’Ë‡§≈◊Õ∫º‘« Ÿß¢÷Èπ

·≈–º≈—°¥—π„ÀâÕπÿ¿“§¢Õß¡«≈√«¡≈–‡Õ’¬¥Àà“ßÕÕ°®“°°—π ÷́Ëß

‡√“‡√’¬°«à“ Bulking ́ ÷Ëß¡’º≈„Àâ°“√À“ à«πº ¡§Õπ°√’μ¥â«¬°“√

μ«ßª√‘¡“μ√¡’‚Õ°“ º‘¥æ≈“¥ ‡√“®÷ß§«√„™â«‘∏’™—ËßπÈ”Àπ—°·∑π ·≈–

°“√À“Àπà«¬πÈ”Àπ—°¢Õß¡«≈√«¡§«√∑”„π ¿“æÕ∫·Àâß ‡¡◊ËÕ

‡æ‘Ë¡ª√‘¡“≥§«“¡™◊Èπ∫πº‘«¡«≈≈–‡Õ’¬¥®π‡ª’¬° ·√ßμ÷ßº‘«®–

À“¬‰ª ¥—ßπ—Èπ®÷ß¡’ª√‘¡“μ√≈¥≈ß‡À¡◊Õπ ¿“æ·Àâß¥—ß√Ÿª∑’Ë 3.20

§«“¡™◊Èπ (% ‚¥¬πÈ”Àπ—°)
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4. §«“¡∂à«ß®”‡æ“– (Specific Gravity)(Specific Gravity)(Specific Gravity)(Specific Gravity)(Specific Gravity)

§«“¡∂à«ß®”‡æ“–¢Õß¡«≈√«¡ §◊Õ Õ—μ√“ à«π√–À«à“ß

§«“¡Àπ“·πàπ¢Õß¡«≈√«¡μàÕ§«“¡Àπ“·πàπ¢ÕßπÈ” §«“¡∂à«ß

®”‡æ“–¢÷ÈπÕ¬Ÿà°—∫§ÿ≥ ¡∫—μ‘¢Õß·√à∏“μÿ∑’Ë‡ªÁπ à«πº ¡ ·≈–√Ÿæ√ÿπ

¢Õß°âÕπ«— ¥ÿ ¡«≈√«¡À¬“∫·≈–¡«≈√«¡≈–‡Õ’¬¥∑’Ë„™È°—πÕ¬Ÿà∑—Ë«‰ª

„πª√–‡∑»‰∑¬®–¡’§à“§«“¡∂à«ß®”‡æ“–ª√–¡“≥ 2.7 ·≈– 2.65

μ“¡≈”¥—∫ „π°“√ÕÕ°·∫∫ à«πº ¡§Õπ°√’μ®–„™â§à“§«“¡∂à«ß

®”‡æ“–„π°“√·ª≈ßª√‘¡“μ√‡ªÁππÈ”Àπ—°À√◊Õ°≈—∫°—π

5. Àπà«¬πÈ”Àπ—°·≈–™àÕß«à“ß (Unit Weight and(Unit Weight and(Unit Weight and(Unit Weight and(Unit Weight and

Void)Void)Void)Void)Void)

Àπà«¬πÈ”Àπ—° §◊Õ πÈ”Àπ—°¢Õß¡«≈√«¡„π¢π“¥§≈–

∑’ËμâÕß°“√μàÕÀπà«¬ª√‘¡“μ√ Àπà«¬πÈ”Àπ—°®–∫Õ°∂÷ßª√‘¡“μ√·≈–

™àÕß«à“ß√–À«à“ß¡«≈√«¡ ∑’Ë¡«≈√«¡πÈ”Àπ—°Àπ÷ËßÊ ®–∫√√®ÿ≈ß‰¥â

¥—ßπ—Èπ Àπà«¬πÈ”Àπ—°¬àÕ¡¢÷ÈπÕ¬Ÿà°—∫§«“¡Àπ“·πàπ¢Õß°“√∫¥Õ—¥

·≈– ¿“æ§«“¡™◊Èπ ‡√“„™âÀπà«¬πÈ”Àπ—°„π°“√§”π«≥À“ª√‘¡“μ√

‡¡◊ËÕ„™â«‘∏’μ«ß„π°“√«—¥ à«πº ¡¢Õß§Õπ°√’μ

Àπà«¬πÈ”Àπ—°¢Õß¡«≈√«¡∑’Ë„™âÕ¬Ÿà∑—Ë«Ê ‰ª„πª√–‡∑»

‰∑¬¡’§à“ 1,400-1,600 °°./≈∫.‡¡μ√ °“√π”‡Õ“¡«≈√«¡À¬“∫

·≈–¡«≈√«¡≈–‡Õ’¬¥¡“º ¡°—∫¥â«¬Õ—μ√“ à«πμà“ßÊ ®–¡’º≈μàÕ

Àπà«¬πÈ”Àπ—°¢Õß¡«≈√«¡º ¡¥—ß· ¥ß„π√Ÿª∑’Ë 3.21 ´÷Ëß· ¥ß

„ÀÈ‡ÀÁπ«à“Àπà«¬πÈ”Àπ—° Ÿß ÿ¥‡°‘¥¢÷Èπ‡¡◊ËÕ„™â¡«≈√«¡≈–‡Õ’¬¥

34-40% ‚¥¬πÈ”Àπ—° ¥—ßπ—Èπ ∂â“§”π÷ß∂÷ß‡©æ“–√“§“§Õπ°√’μ

(„™È´’‡¡πμå‡æ μåπâÕ¬∑’Ë ÿ¥) ‡√“§«√„™â‡ªÕ√å‡´Áπμå∑√“¬„π™à«ß¥—ß

°≈à“« ·μà„π∑“ßªØ‘∫—μ‘μâÕß§”π÷ß∂÷ß§«“¡ “¡“√∂„π°“√‡∑‰¥â¢Õß

§Õπ°√’μ ¥¥â«¬

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.21 3.21 3.21 3.21 3.21 §«“¡ —¡æ—π∏Ï√–À«Ë“ßÀπË«¬πÈ”Àπ—°·≈–ª√‘¡“≥¡«≈√«¡≈–‡Õ’¬¥
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3.5 §ÿ≥ ¡∫—μ‘¢Õß¡«≈√à«¡∑’Ë¡’º≈μàÕ§ÿ≥
 ¡∫—μ‘¢Õß§Õπ°√’μ

§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡®– àßº≈∂÷ß§ÿ≥ ¡∫—μ‘¢Õß§Õπ

°√’μ¥—ß· ¥ß„πμ“√“ß∑’Ë 3.4

μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë 3.43.43.43.43.4 §ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡∑’Ë¡’º≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.223.223.223.223.22 Õ‘∑∏‘æ≈¢Õß§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡μàÕ§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ

§ÿ≥ ¡∫—μ‘¢Õß§Õπ°√’μ §ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡
∑’Ë‡°’Ë¬«¢âÕßÀ√◊Õ —¡æ—π∏å

§«“¡∑π∑“π§«“¡∑π∑“π§«“¡∑π∑“π§«“¡∑π∑“π§«“¡∑π∑“π

°“√μâ“π∑“πμàÕ Freezing ·≈– Soundness, §«“¡æ√ÿπ, ‚§√ß √â“ß

Thawing ¢Õß√Ÿæ√ÿπ „π‡π◊ÈÕ¡«≈√«¡, °“√ ÷́¡ºà“π

¢ÕßπÈ”, ª√‘¡“≥°“√Õ‘Ë¡μ—«, °“√√—∫·√ß

¥÷ß ≈—°…≥–·≈–‚§√ß √â“ß¢Õßº‘«,

 ‘Ëß‡®◊Õªπ

°“√μâ“π∑“π Wetting ·≈– Drying ‚§√ß √â“ß¢Õß√Ÿæ√ÿπ„π‡π◊ÈÕ¡«≈√«¡,

‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ¢Õß¡«≈√«¡

°“√μâ“π∑“πμàÕ Heating ·≈– Cooling  —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«‡π◊ËÕß®“°§«“¡

√âÕπ

°“√μâ“π∑“πμàÕ°“√ ÷°°√àÕπ §«“¡·¢Áß

°“√∑”ªØ‘°‘√‘¬“°—∫ Alkali „π§Õπ°√’μ ª√‘¡“≥¢Õß Siliceous ∑’Ë‡ªÁπ à«π

ª√–°Õ∫

°”≈—ß°”≈—ß°”≈—ß°”≈—ß°”≈—ß °”≈—ß, ≈—°…≥–º‘«, §«“¡ –Õ“¥,

√Ÿª√à“ß¢π“¥„À≠à ÿ¥

Shrinkage ·≈– CreepShrinkage ·≈– CreepShrinkage ·≈– CreepShrinkage ·≈– CreepShrinkage ·≈– Creep ‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ, √Ÿª√à“ß¢Õß¡«≈√«¡,

¢π“¥§≈–, §«“¡ –Õ“¥, ¢π“¥„À≠à ÿ¥

·≈– ‘Ëß‡®◊Õªπ

 —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«‡¡◊ËÕ∂Ÿ°§«“¡ —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«‡¡◊ËÕ∂Ÿ°§«“¡ —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«‡¡◊ËÕ∂Ÿ°§«“¡ —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«‡¡◊ËÕ∂Ÿ°§«“¡ —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«‡¡◊ËÕ∂Ÿ°§«“¡  —¡ª√– ‘∑∏‘Ï°“√¢¬“¬μ—«‡¡◊ËÕ∂Ÿ°§«“¡

√√√√√ââ ââ âÕπÕπÕπÕπÕπ √âÕπ, ‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ

°“√π”§«“¡√°“√π”§«“¡√°“√π”§«“¡√°“√π”§«“¡√°“√π”§«“¡√ââ ââ âÕπÕπÕπÕπÕπ °“√π”§«“¡√âÕπ

§«“¡√§«“¡√§«“¡√§«“¡√§«“¡√ââ ââ âÕπ®”‡æ“–Õπ®”‡æ“–Õπ®”‡æ“–Õπ®”‡æ“–Õπ®”‡æ“– §«“¡√âÕπ®”‡æ“–

ÀπÀπÀπÀπÀπàà àà à«¬πÈ”Àπ—°«¬πÈ”Àπ—°«¬πÈ”Àπ—°«¬πÈ”Àπ—°«¬πÈ”Àπ—° §«“¡∂à«ß®”‡æ“–, √Ÿª√à“ß,  à«π§≈–,

¢π“¥„À≠à∑’Ë ÿ¥

‚¡¥Ÿ≈— ¬◊¥À¬ÿ‚¡¥Ÿ≈— ¬◊¥À¬ÿ‚¡¥Ÿ≈— ¬◊¥À¬ÿ‚¡¥Ÿ≈— ¬◊¥À¬ÿ‚¡¥Ÿ≈— ¬◊¥À¬ÿ àà àà àπππππ ‚¡‚≈— ¬◊¥À¬ÿàπ, Poissonûs Ratio

°“√≈◊Ëπ¢Õßº‘«Àπ°“√≈◊Ëπ¢Õßº‘«Àπ°“√≈◊Ëπ¢Õßº‘«Àπ°“√≈◊Ëπ¢Õßº‘«Àπ°“√≈◊Ëπ¢Õßº‘«Àπââ ââ â“““““ ·π«‚πâ¡°“√¢—¥‡ªÁπ¡—π¢Õßº‘«À‘π

°“√ª√–À¬—¥°“√ª√–À¬—¥°“√ª√–À¬—¥°“√ª√–À¬—¥°“√ª√–À¬—¥ √Ÿª√à“ß,  à«π§≈–, ¢π“¥„À≠à∑’Ë ÿ¥,

®”π«π¢—ÈπμÕπ „π°“√º≈‘μ, §«“¡¬“°ßà“¬

„π°“√À“¡«≈√«¡

§«“¡

 “¡“√∂

‡∑‰¥â

°”≈—ß
§«“¡

∑π∑“π

§«“¡

ª√–À¬—¥

°”≈—ß≈—°…≥–º‘«

≈—°…≥–√Ÿª√à“ß

§«“¡æ√ÿπ §«“¡ –Õ“¥ °“√Õ¬Ÿàμ—«

¢π“¥„À≠à ÿ¥ ¢π“¥§≈– °“√À“‰¥â
 ¢∫«π

°“√º≈‘μ
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3.6 °“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘

¡«≈√«¡∑’Ë®–π”¡“∑¥ Õ∫π—Èπ μâÕß‰¥È√—∫°“√ ÿà¡‡°Á∫®“°

μâπ·À≈àß À√◊Õ ≥  ∂“π∑’Ë°Õß‡°Á∫ ·≈–μâÕßπ”¡“∑”°“√·∫àß à«π

°àÕπ°“√∑¥ Õ∫ ‡æ◊ËÕ„Àâ‰¥âμ—«·∑π¢Õßμ—«Õ¬à“ß∂Ÿ°μâÕß °“√·∫àß

 à«π¢Õßμ—«Õ¬à“ßÕ“®∑”‰¥â 2 ≈—°…≥– §◊Õ

1 ) „™â Riffle Sampler ‚¥¬‡∑μ—«Õ¬à“ß¡«≈√«¡ºà“π

Sample Splitter ÷́Ëß®–·∫àßμ—«Õ¬à“ßÕÕ°‡ªÁπ 2  à«πºà“π™àÕß

‡ª‘¥ ¥—ß· ¥ß„π√Ÿª∑’Ë 3.23

2) „™È«‘∏’·∫àß ’Ë ∑”‚¥¬°“√º ¡¡«≈√«¡ ®“°π—Èπ·∫àß

ÕÕ° ‡ªÁπ 4  à«π‡∑à“Ê °—π π” 2  à«π∑’ËÕ¬Ÿàμ√ß¢â“¡°—π¡“∑¥ Õ∫

·≈–∑‘Èß 2  à«π∑’Ë‡À≈◊Õ‰ª ¥—ß· ¥ß„π√Ÿª∑’Ë 3.24

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.23 3.23 3.23 3.23 3.23 °“√·∫àß à«πμ—«Õ¬à“ß‚¥¬„™â Riffle Sampler

√Ÿª∑’Ë  √Ÿª∑’Ë  √Ÿª∑’Ë  √Ÿª∑’Ë  √Ÿª∑’Ë  3.243.243.243.243.24 «‘∏’·∫àß ’Ë

°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡ “¡“√∂·∫àßÕÕ°
‡ªÁπ 2 °≈ÿà¡„À≠à §◊Õ

°“√∑¥ Õ∫°≈ÿà¡∑’Ë 1 ∑¥ Õ∫À“§ÿ≥ ¡∫—μ‘∑’Ë‡À¡“– ¡

„π°“√π”¡«≈√«¡π’È¡“º ¡§Õπ°√’μ ‡™àπ °”≈—ß, ≈—°…≥–√Ÿª√à“ß

·≈–º‘«, §«“¡∂à«ß®”‡æ“–, °“√¥Ÿ¥ ÷́¡, °“√μâ“π∑“π°“√‡ ’¬¥ ’

Àπà«¬πÈ”Àπ—° ´÷Ëß°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘π’È®–∑¥ Õ∫‡©æ“–‡¡◊ËÕ

‡ª≈’Ë¬π·À≈àß¡«≈√«¡„À¡à À√◊Õ‡¡◊ËÕ ß —¬„π§ÿ≥ ¡∫—μ‘‡∑à“π—Èπ

°“√∑¥ Õ∫°≈ÿà¡∑’Ë 2 ∑¥ Õ∫À“§ÿ≥ ¡∫—μ‘∑—Ë«Ê ‡™àπ

 à«π§≈–, §«“¡™◊Èπ, §«“¡ –Õ“¥ ·≈– ‘Ëß‡®◊Õªπμà“ßÊ ´÷Ëß®–

μâÕß∑”°“√∑¥ Õ∫Õ¬à“ß ¡Ë”‡ ¡Õ
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∂â“·∫àß°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡ μ“¡«‘∏’°“√

∑¥ Õ∫  “¡“√∂·∫àß‰¥â‡ªÁπ 3 °≈ÿà¡ ¥—ßμ“√“ß∑’Ë 3.5

μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë 3.5 3.5 3.5 3.5 3.5 ª√–‡¿∑¢Õß°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡

„πμ“√“ß∑’Ë 3.6 ‡ªÁπ°“√√«∫√«¡°“√∑¥ Õ∫§ÿ≥

 ¡∫—μ‘¢Õß¡«≈√«¡  ”À√—∫ß“π§Õπ°√’μμ“¡“μ√∞“πÕ—ß°ƒ…

·≈–Õ‡¡√‘°“

μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë μ“√“ß∑’Ë 3.63.63.63.63.6 ¡“μ√∞“π°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘¢Õß¡«≈√«¡

°“√∑¥ Õ∫∑“ßø‘ ‘° å °“√∑¥ Õ∫∑“ß°≈ °“√∑¥ Õ∫∑“ß‡§¡’
Physical TestsPhysical TestsPhysical TestsPhysical TestsPhysical Tests Mechanical TestsMechanical TestsMechanical TestsMechanical TestsMechanical Tests Chemical TestsChemical TestsChemical TestsChemical TestsChemical Tests

ë ¢π“¥§≈– ë °“√∑¥ Õ∫°”≈—ß ë ª√‘¡“≥ §≈Õ‰√¥å

ë √Ÿª√à“ß·≈–≈—°…≥–º‘« - Impact Value ë ª√‘¡“≥ ´—≈‡øμ

ë §«“¡Àπ“·πàπ - Crushing Value ë ª√‘¡“≥ “√Õ‘π∑√’¬å

ë §«“¡∂à«ß®”‡æ“– - 10% Fine

ë °“√¥Ÿ¥´÷¡πÈ” ë §«“¡∑π∑“π

ë °“√À¥μ—« - §«“¡μâ“π∑“π°“√

‡ ’¬¥ ’

- Attrition

°“√∑¥ Õ∫ ¡“μ√∞“πÕ—ß°ƒ… ¡“μ√∞“πÕ‡¡√‘°“
(BS)(BS)(BS)(BS)(BS) (ASTM)(ASTM)(ASTM)(ASTM)(ASTM)

§”®”°—¥§«“¡ 882 C 125

 à«π§≈– - ¢âÕ°”Àπ¥ 882 C 33

 à«π§≈– - °“√∑¥ Õ∫ 812  à«π∑’Ë 1 C 136

°“√ ÿà¡μ—«Õ¬à“ß‡æ◊ËÕ∑¥ Õ∫ 812  à«π∑’Ë 1 D 75

°“√·∫àßª√–‡¿∑¡«≈√«¡ 812  à«π∑’Ë 1 C 294

√Ÿª√à“ß¢Õß¡«≈√«¡ 812  à«π∑’Ë 1 -

≈—°…≥–º‘« 812  à«π∑’Ë 1 -

ª√‘¡“≥¥‘π‡Àπ’¬«, Ωÿàπ, Silt 812  à«π∑’Ë 1 C 117

§«“¡·∫π, §«“¡¬“«, °“√‡ªÁπ‡À≈’Ë¬¡¡ÿ¡ 812  à«π∑’Ë 1  -

§«“¡∂à«ß®”‡æ“– - À‘π 812  à«π∑’Ë 2 C 127

- ∑√“¬ 812  à«π∑’Ë 2 C 128

ª√‘¡“≥§«“¡™◊Èπ 812  à«π∑’Ë 2 C 70

 “√Õ‘π∑√’¬å 812  à«π∑’Ë 1 C 40

°”≈—ß¢Õß¡«≈√«¡ 812  à«π∑’Ë 3 -

Soundness - C 88

Alkali-Aggregate-Reaction - C 289

Àπà«¬πÈ”Àπ—° - C 29

°“√μâ“π∑“π°“√‡ ’¬¥ ’ - C 131
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3.6 ¢âÕ°”Àπ¥§ÿ≥ ¡∫—μ‘∑—Ë«Ê ‰ª¢Õß¡«≈√«¡ ”À√—∫ß“π§Õπ°√’μ

1. ¢π“¥§≈–¢Õß¡«≈√«¡ (ASTM CASTM CASTM CASTM CASTM C3333333333)

3/8" 100 1 1/2" 100 -

‡∫Õ√å 4 95 - 100  1" 95-100 100

8 80 - 100 3/4" - 90-100

165 50 - 85 1/2" 25-60 -

30 25 - 60  3/8" - 20-55

50 10 - 30 ‡∫Õ√å 4 0-10 0-10

100 2 - 10 ‡∫Õ√å 8 0-5 0-5

2.  ‘Ëß‡®◊Õªπμà“ßÊ

¡«≈√«¡≈–‡Õ’¬¥ ¡«≈√«¡À¬“∫¢π“¥„À≠à ÿ¥ 1" ¢π“¥„À≠à ÿ¥ 3/4"

¢π“¥μ–·°√ß % ºà“π ¢π“¥μ–·°√ß  % ºà“π     % ºà“π

¡«≈√«¡≈–‡Õ’¬¥ ¡«≈√«¡À¬“∫

ë «— ¥ÿ∑’Ë¢π“¥‡≈Á°°«à“ 75 µm À√◊Õμ–·°√ß °√–∑∫μàÕ§«“¡ “¡“√∂‡∑‰¥â μâÕß

‡∫Õ√å 200 ‡æ‘Ë¡πÈ”„π à«πº ¡

- ¡«≈º ¡§Õπ°√’μ ”À√—∫ß“π∑π°“√¢—¥ ’ 3 1

- ¡«≈º ¡§Õπ°√’μ ”À√—∫ß“π§Õπ°√’μ∑—Ë«‰ª 5 1

ë °ÈÕπ¥‘π·≈–«— ¥ÿ‡ª√“–Õ◊Ëπ Ê °√–∑∫μàÕ§«“¡ “¡“√∂‡∑‰¥â ·≈–

°“√μâ“π∑“π°“√‡ ’¬¥ ’ 3 5

ë ∂à“π·≈–≈‘°‰π∑å °√–∑∫μàÕ§«“¡∑π∑“π·≈–°àÕ„Àâ‡°‘¥

√Õ¬‡ª◊ÈÕπ∫πº‘« 0.5-1 0.5

ë Chert (∑’Ë ∂.æ. πâÕ¬°«à“ 2.4) °√–∑∫μàÕ§«“¡∑π∑“π - 5

 ‘Ëß‡®◊Õªπ º≈μàÕ§Õπ°√’μ
¢âÕ°”Àπ¥ Ÿß ÿ¥ (% ‚¥¬πÈ”Àπ—°)
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3. §«“¡ “¡“√∂μâ“π°“√‡ ’¬¥ ’
∑¥ Õ∫‚¥¬‡§√◊ËÕß≈Õ ·Õß‡®≈’  ·≈â« à«π∑’Ë·μ°ÕÕ°

μâÕß‰¡à‡°‘π 50%

4. °“√Õ¬Ÿàμ—« (Soundness)
°“√∑¥ Õ∫°“√Õ¬Ÿàμ—«¢Õß¡«≈√«¡ ‡ªÁπ°“√∑¥ Õ∫

§«“¡μâ“π∑“πμàÕ°“√ ≈“¬μ—«¢Õß¡«≈√«¡„π “√≈–≈“¬

‚´‡¥’¬¡´—≈‡øμ À√◊Õ·¡°π’‡´’¬¡´—≈‡øμ ·μà∑—Ë«‰ª®–∑¥ Õ∫„π

·¡°π’‡ ’́¬¡ —́≈‡øμ ‚¥¬·™à®”π«π 5 √Õ∫ ·≈â«πÈ”Àπ—°®–μâÕß

 Ÿ≠‰ª‰¡à‡°‘π 18%

5.  “√Õ‘π∑√’¬å∑’Ë‡®◊Õªπ„π¡«≈√«¡≈–‡Õ’¬¥
∑¥ Õ∫‚¥¬°“√·™à∑√“¬‰«â„π “√≈–≈“¬‚´‡¥’¬¡

‰Œ¥√Õ°‰´¥å §«“¡‡¢â¡¢âπ 3% ·≈â«∑‘Èß‰«â 24 ™—Ë«‚¡ß ®“°π—Èπ

‡ª√’¬∫‡∑’¬∫ ’¢Õß “√≈–≈“¬∑’Ë‰¥â°—∫·ºàπ°√–®° ’¡“μ√∞“π

∂â“ ’¢Õß “√≈–≈“¬‡¢â¡°«à“ ’¡“μ√∞“π‡∫Õ√å 3 ®–∂◊Õ«à“∑√“¬

π—Èπ¡’ “√Õ‘π∑√’¬å‡®◊Õªπ¡“° ∂â“μâÕß„™âº ¡§Õπ°√’μ®–μâÕß

∑”°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘μ—«Õ¬à“ßÕ◊Ëπª√–°Õ∫Õ’°§√—Èß

√Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë √Ÿª∑’Ë 3.253.253.253.253.25 °“√∑¥ Õ∫§«“¡ –Õ“¥¢Õß∑√“¬

3.8 °“√‡°Á∫√—°…“¡«≈√«¡

√–À«à“ß°“√¢π¬â“¬·≈–°Õß‡°Á∫¡«≈√«¡‰«â√Õ°“√„™âß“π

À√◊Õ¢π¬â“¬μàÕ‰ª Õ“®‡°‘¥º≈‡ ’¬§◊Õ °“√·¬°·¬–¢Õß¡«≈√«¡

¢π“¥μà“ßÊ °—π ·≈–°“√·μ°À—°¢Õß¡«≈√«¡

°“√·¬°·¬–‡°‘¥¢÷Èπ®“°°“√‡§≈◊ËÕπμ—«¢Õß¡«≈√«¡„π

√–π“∫‡Õ’¬ß ¡«≈√«¡¢π“¥„À≠à∑’ËÀπ—°°«à“ ¡—°‰À≈≈ß‰ª√«¡

°—π„°≈â‡™‘ß√–π“∫‡Õ’¬ß  à«π¡«≈√«¡¢π“¥‡≈Á°°«à“§ßμ‘¥§â“ßÕ¬Ÿà

μÕπ∫π¢Õß√–π“∫‡Õ’¬ß πÕ°®“°π’È§«√√–¡—¥√–«—ß°“√‡∑¡«≈√«¡

‡¡◊ËÕ¡’≈¡·√ß ‡æ√“–≈¡ “¡“√∂æ—¥æ“¡«≈√«¡¢π“¥‡≈Á°‰ª‰¥È‰°≈

°«à“¢π“¥„À≠à°«à“ «‘∏’°“√ªâÕß°—π∑’Ë¥’°Á‚¥¬°“√·¬°‡°Á∫¡«≈

√«¡À¬“∫‡ªÁπ —¥ à«πμ“¡™à«ß¢π“¥∑’Ë„°≈â‡§’¬ß§◊Õ ¢π“¥ 5

∂÷ß 10, 10 ∂÷ß 20, 20 ∂÷ß 40 ¡¡. œ≈œ ÕÕ°‡ªÁπ°ÕßÊ ´÷Ëß‡√“

 “¡“√∂π”¡“√«¡°—π°àÕπ°“√„™âß“π ¥—ßπ’ÈÀ“°¡’°“√·¬°·¬–‡°‘¥

¢÷Èπ°Á‡ªÁπ‡æ’¬ß„π™à«ß·§∫Ê μ“¡°≈ÿà¡°Õß¢Õß¡«≈√«¡∑’Ë·¬°°—π

‡∑à“π—Èπ  ”À√—∫°“√ªÑÕß°—π°“√·μ°À—° °Á¥â«¬°“√‡∑¡«≈√«¡

¢π“¥‡°‘π 40 ¡¡. ≈ß„π∑’Ë‡°Á∫ºà“π¢—Èπ∫—π‰¥ π—Ëπ§◊Õ‰¡à§«√ª≈àÕ¬

„Àâμ°®“°∑’Ë ŸßÊ ‡æ√“–¡«≈√«¡¡’‚Õ°“ ·μ°À—°‰¥âßà“¬


