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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
40:60, F.M.

= 5.59

Coarse Limit

Gravel, F.M. = 7.30

Fine Limit

Sand, F.M. = 3.01
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r) ‡ªÕ√å‡´Áπμå – ¡∑’Ë√Õ¥ºà“π (Percentage Passing)

¢π“¥μ–·°√ß¡“μ√“∞“π (Log Scale)

No
.10

0
No

.50 No
.30

No
.16 No
.8

No
.4

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"


