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ß“π«‘®—¬™‘Èππ’È‡ªìπ°“√»÷°…“∂÷ßª√‘¡“≥À‘πªŸπ∑’Ë„ à‡æ‘Ë¡„π —¥ à«πµà“ßÊ ·≈–°“√∫¥ªŸπ„Àâ ‰¥â§«“¡≈–‡Õ’¬¥µà“ßÊ ‡æ◊ËÕ
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The Study of Suitable Limestone Content in Portland

Limestone Cement for Using in Reinforced Concrete Work

Comply with EN 197-1

In sector that concrete was not required high performance such as conventional concrete, small

to medium pre-cast elements, currently Ordinary Portland Cement (OPC) has familiarly been used and

sometimes Mixed Cement was selected in some locations. Main problems the users faced is strength of

concrete using OPC is too high, in the other hand; performance of concrete is not suitable enough when

using Mixed Cement. Anyhow, primary needs which users concerned are the cement with suitable

performance, fast setting as an OPC and also affordable cost. Therefore, Portland Limestone Cement (PLC)

is one of the options that possibly meet those requirements.

The objective of this research is to study a suitable proportion of raw materials of Portland

Limestone Cement by adjusting quantity of limestone and Blaine fineness in OPC and as well as maintain

standard quality of EN 197-1. The study found that the adequate proportion of PLC can be used effectively

compared with OPC is 15-20% of limestone content with 4,500-5,000 cm2/g of Blaine fineness range.

These proportions are suitable for ready mixed concrete mixing with and without admixture. However,

performance of concrete is not satisfied if fly ash was added in. In case that the PLC was applied in pre-cast

concrete, it can meet the performance both strength and setting time as designed. But its workability is

lower than OPC a little bit. In term of durability concern regarding resistance to penetration of sulfate,

PLC showed more performance than OPC does. However, for chloride resistance, PLC showed lower

performance than OPC.

Keywords : Portland Limestone Cement / Limestone Powder / Blaine Fineness
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1. ∫∑π”
 ”À√—∫ß“π§Õπ°√’µ∑—Ë«Ê ‰ª∑’Ë‰¡àµâÕß°“√°”≈—ßÕ—¥ Ÿßπ—°

‡™àπ ß“π§Õπ°√’µ ”À√—∫‡∑‚§√ß √â“ß¢π“¥‡≈Á° ß“πÀ≈àÕ
™‘Èπ à«π§Õπ°√’µ ”‡√Á®√Ÿª¢π“¥‡≈Á° ‡™àπ ∑àÕ ‡ “ ∫≈ÁÕ°
∑“ß‡∑â“ „πªí®®ÿ∫—π¡’°“√„™â∑—ÈßªŸπ ’́‡¡πµåªÕ√åµ·≈π¥å
ª√–‡¿∑∑’Ë 1 ·≈–ªŸπ´’‡¡πµåº ¡ ÷́Ëßæ∫«à“ªí≠À“∑’Ë‡°‘¥¢÷Èπ
°—∫ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 §◊Õ °”≈—ßÕ—¥∑’Ë Ÿß
‡°‘π®”‡ªìπ „π¢≥–∑’Ë‡¡◊ËÕ„™âªŸπ´’‡¡πµåº ¡¡—°®–‡°‘¥
ªí≠À“§«“¡·¢Áß·√ß¢Õß§Õπ°√’µ∑’Ë‰¡à‡æ’¬ßæÕ

®“°º≈ ”√«®µ≈“¥¢ÕßºŸâ„™âªŸπ ’́‡¡πµå„πª√–‡∑»‰∑¬
ªï 2551 π—Èπ æ∫«à“„πß“π§Õπ°√’µ∑’Ëº≈‘µ®“°ªŸπ´’‡¡πµå

µ“√“ß∑’Ë 1  ¡“µ√∞“π BS EN 197-1 [2] ¢ÕßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å·≈–ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ

™π‘¥∂ÿßπ—Èπ¡’§«“¡µâÕß°“√§àÕπ¢â“ß Ÿß §«“¡µâÕß°“√À≈—°
¢ÕßºŸâ„™â°≈ÿà¡π’È§◊ÕµâÕß°“√ªŸπ´’‡¡πµå∑’Ë¡’§ÿ≥¿“ææÕ ¡§«√
°—∫ß“π ∂Õ¥·∫∫‰¥â‡√Á«‡™àπ‡¥’¬«°—∫°“√„™âªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ¡’§«“¡·¢Áß·√ß∑’Ë¡“°°«à“
ªŸπ´’‡¡πµåº ¡ ¥—ßπ—ÈπªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ
(Portland Limestone Cement, PLC) (§ÿ≥ ¡∫—µ‘µ“¡
µ“√“ß∑’Ë 1 ·≈– 2) ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë πÕßµÕ∫
§«“¡µâÕß°“√¥—ß°≈à“«‰¥â [1] Õ’°∑—Èß°“√º≈‘µªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥å‰≈¡å ‚µπ¬—ß “¡“√∂≈¥ª√‘¡“≥°ä“´ CO2

√–À«à“ß°√–∫«π°“√º≈‘µ≈ß‰¥â ‡æ√“–„™âª√‘¡“≥ªŸπ‡¡Á¥
πâÕ¬°«à“ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1

µ“√“ß∑’Ë 2  Strength Class  ”À√—∫ªŸπ´’‡¡πµåµ“¡¡“µ√∞“π BS EN 197-1 [2]

2. «—µ∂ÿª√– ß§å
1) ‡æ◊ËÕ»÷°…“Õ—µ√“ à«π∑’Ë‡À¡“– ¡¢Õß«—µ∂ÿ¥‘∫„π

°“√º≈‘µªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ ‚¥¬°“√ª√—∫
ª√‘¡“≥ºßÀ‘πªŸπ·≈–§à“§«“¡≈–‡Õ’¬¥ (Blaine fineness)
„Àâ ‰¥â§ÿ≥¿“æ¢ÕßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπÕ¬Ÿà„π
√–¥—∫∑’Ë„°≈â‡§’¬ß¡“µ√∞“π EN 197-1

2) ‡æ◊ËÕ»÷°…“∂÷ß§«“¡‡ªìπ‰ª‰¥â„π°“√π”ªŸπ ’́‡¡πµå

ªÕ√åµ·≈π¥å‰≈¡å ‚µπ‰ª„™â„πß“π§Õπ°√’µ ‡æ◊ËÕ∑¥·∑π
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1

3. ¢Õ∫‡¢µ°“√»÷°…“·≈–°√–∫«π°“√«‘®—¬
3.1 ¢Õ∫‡¢µ°“√»÷°…“

1) ∑¥≈Õßª√—∫ª√‘¡“≥¢ÕßºßÀ‘πªŸπ (Additive
limestone, ADL) ·≈–ª√—∫§à“§«“¡≈–‡Õ’¬¥ ∑’Ë‡À¡“– ¡
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„π°“√º≈‘µªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ ‚¥¬°“√ª√—∫
 —¥ à«π¢ÕßºßÀ‘πªŸπ (ADL) „π™à«ß√âÕ¬≈– 15-25 ·≈–
§à“§«“¡≈–‡Õ’¬¥¢ÕßªŸπ´’‡¡πµå„π™à«ß 4,000-5,000
µ√.´¡./°. ®“°π—Èπ∑¥ Õ∫§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ
√«¡‰ª∂÷ß§«“¡ “¡“√∂„π°“√µâ“π∑“π “√ª√–°Õ∫´—≈‡øµ
·≈–§≈Õ‰√¥å

2) ∑¥ Õ∫§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õß
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑’Ë —¥ à«πª√‘¡“≥«—µ∂ÿ¥‘∫
µà“ßÊ ·≈–π”‰ªº ¡‡ªìπ§Õπ°√’µ‚¥¬„™â —¥ à«πº ¡µ“¡
≈—°…≥–°“√„™â®√‘ß∑’ËÀπâ“ß“π ‡æ◊ËÕ«‘‡§√“–Àå§«“¡‡ªìπ‰ª
‰¥â°“√π”‰ª„™âß“π§Õπ°√’µ∑¥·∑πªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
ª√–‡¿∑∑’Ë 1

3.2 «— ¥ÿ·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√∑¥ Õ∫
«— ¥ÿ∑’Ë„™â„π°“√«‘®—¬ª√–°Õ∫‰ª¥â«¬
1) ªŸπ‡¡Á¥ (Clinker)
2) ¬‘∫´—Ë¡ (Gypsum)

3) À‘πªŸπ (ADL)
4) ∑√“¬À¬“∫ §à“ F.M. 2.8-3.0 ·≈–¡’¢π“¥

§≈–µ“¡¡“µ√∞“π ASTM C 33 [3]
5) À‘π 3/4 π‘È« §à“ F.M. 6.0-7.0 ·≈–¡’¢π“¥

§≈–µ“¡¡“µ√∞“π ASTM C 33 [3]
6) ‡∂â“≈Õ¬®“°·¡à‡¡“–
7) πÈ”¬“º ¡§Õπ°√’µ ª√–‡¿∑ D&G ®“° WR

Grace
3.3  —¥ à«π∑’Ë„™â„π°“√∑¥ Õ∫

„π°“√∫¥ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ®–„™â
¬‘∫´—Ë¡√âÕ¬≈– 4 ·≈–·ª√º—πª√‘¡“≥À‘πªŸπ∑’Ë√âÕ¬≈– 0, 15,
20 ·≈– 25  à«π∑’Ë‡À≈◊Õ®–‡ªìπª√‘¡“≥ªŸπ‡¡Á¥ µ—«Õ¬à“ß∑’Ë
º ¡°—π®–∂Ÿ°∫¥„π Lab Ball Mill ‡æ◊ËÕ„Àâ¡’§à“§«“¡≈–‡Õ’¬¥
4,000±150, 4,500±150 ·≈– 5,000±150 µ√.´¡./°. ´÷Ëß
®–‰¥âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ®”π«π 12 µ—«Õ¬à“ß
¥—ß· ¥ß„πµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 ™◊ËÕµ—«Õ¬à“ß·≈– —¥ à«πº ¡¢ÕßªŸπ‡¡Á¥ ºßÀ‘πªŸπ ·≈–¬‘ª´—Ë¡ ¢Õßµ—«Õ¬à“ßªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥å‰≈¡å ‚µπ

µ—«Õ¬à“ß∑—ÈßÀ¡¥®–∂Ÿ°∑¥ Õ∫§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ ·≈–®–∂Ÿ°‡ª√’¬∫‡∑’¬∫°—∫¡“µ√∞“π
¡Õ°. 15-2547 [4] ¢ÕßªŸπ ’́‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1
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4. º≈°“√∑¥ Õ∫·≈–«‘®“√≥åº≈
4.1 Õß§åª√–°Õ∫∑“ß‡§¡’·≈–∑“ß°“¬¿“æ¢Õß

µ—«Õ¬à“ßªŸπ ’́‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ
Õß§åª√–°Õ∫∑“ß‡§¡’·≈–°“¬¿“æ¢Õßµ—«Õ¬à“ß

ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ· ¥ß„πµ“√“ß∑’Ë 4 ´÷Ëß
æ∫«à“µ—«Õ¬à“ß∑’Ë¡’√–¬–‡«≈“°“√°àÕµ—«·≈–°”≈—ßÕ—¥ºà“π
µ“¡¡“µ√∞“π ¡Õ°. 15-2547 [4] ¡’¥—ßπ’È

1. C81L15B4000  ¡’À‘πªŸπ√âÕ¬≈– 15 ·≈– §à“
§«“¡≈–‡Õ’¬¥ 4,000 µ√.´¡./°.

2. C81L15B4500  ¡’À‘πªŸπ√âÕ¬≈– 15 ·≈– §à“
§«“¡≈–‡Õ’¬¥ 4,500 µ√.´¡./°.

3. C76L20B4500  ¡’À‘πªŸπ√âÕ¬≈– 20 ·≈– §à“
§«“¡≈–‡Õ’¬¥ 4,500 µ√.´¡./°.

4. C81L15B5000  ¡’À‘πªŸπ√âÕ¬≈– 15 ·≈– §à“
§«“¡≈–‡Õ’¬¥ 5,000 µ√.´¡./°.

5. C76L20B5000  ¡’À‘πªŸπ√âÕ¬≈– 20 ·≈– §à“
§«“¡≈–‡Õ’¬¥ 5,000 µ√.´¡./°.

µ—«Õ¬à“ß C76L20B4000, C71L25B5000 ®–‰¡àπ”
¡“æ‘®“√≥“ ‡π◊ËÕß®“°¡’§à“°”≈—ßÕ—¥∑’Ë 28 «—π (278.4 ·≈–
288.4 °°./µ√.´¡. µ“¡≈”¥—∫) „°≈â‡§’¬ß¡“µ√∞“π ¡Õ°.
(Õ¬à“ßπâÕ¬ 280 °°./µ√.´¡.) ®π‡°‘π‰ª ´÷ËßÕ“®∑”„Àâ ‰¡à¡’
 à«π‡º◊ËÕ¥â“π°”≈—ßÕ—¥‡¡◊ËÕπ”‰ª„™âß“π®√‘ß

µ“√“ß∑’Ë 4  Õß§åª√–°Õ∫∑“ß°“¬¿“æ¢Õßµ—«Õ¬à“ßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑—Èß 12 µ—«Õ¬à“ß

ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ∑’Ëπ”¡“„™â„π°“√
∑¥ Õ∫¡’§ÿ≥¿“æ∑“ß‡§¡’·≈–°“¬¿“æºà“π‡°≥±å¡“µ√∞“π
¡Õ°.15 ‡≈à¡ 1-2547 [4] ·≈– ASTM C 150 [7] ‚¥¬¡’
§à“Õß§åª√–°Õ∫À≈—°∑“ß‡§¡’∑’Ë ”§—≠ ‰¥â·°à ª√‘¡“≥ MgO
√âÕ¬≈– 1.74, SO3 √âÕ¬≈– 2.54, LOI 1.29 C3S √âÕ¬≈–
58.70, C2S √âÕ¬≈– 15.96, C3A √âÕ¬≈– 7.20, C4AF √âÕ¬≈–
9.97 ·≈–§ÿ≥ ¡∫—µ‘∑“ßøî ‘° å ‰¥â·°à §à“§«“¡≈–‡Õ’¬¥

3,550 µ√.´¡./°. √–¬–°àÕµ—«™à«ßµâπ 109 π“∑’ √–¬–
°àÕµ—«™à«ßª≈“¬ 205 π“∑’  à«π§à“°”≈—ßÕ—¥∑’ËÕ“¬ÿ 3, 7 ·≈–
28 «—π Õ¬Ÿà∑’Ë 263, 326 ·≈– 427 °°./µ√.´¡. µ“¡≈”¥—∫

ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ·µà≈– —¥ à«πº ¡
∑’Ë∫¥‰¥â¡’§à“§ÿ≥ ¡∫—µ‘∑“ß‡§¡’∑’Ë„°≈â‡§’¬ß°—π‡π◊ËÕß°“√„™â
ªŸπ‡¡Á¥ À‘πªŸπ ·≈–¬‘ª —́Ë¡™π‘¥‡¥’¬«°—π‡ªìπ à«πª√–°Õ∫
¥—ß· ¥ß„πµ“√“ß∑’Ë 5
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µ“√“ß∑’Ë 5  Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«Õ¬à“ßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—µ‘¢ÕßªŸπ ’́‡¡πµåªÕ√åµ·≈π¥å
‰≈¡å ‚µπ°—∫¢âÕ°”Àπ¥¢Õß ¡Õ°.15 ‡≈à¡ 1-2547 æ∫«à“
¡’§ÿ≥ ¡∫—µ‘‡°◊Õ∫∑—ÈßÀ¡¥ºà“π‡°≥±å ¬°‡«âπ§à“πÈ”Àπ—°
∑’Ë Ÿ≠‡ ’¬‡π◊ËÕß®“°°“√‡º“ ®÷ß¡’·π«‚πâ¡«à“ “¡“√∂π”‰ª

„™âß“π‰¥â‡™àπ‡¥’¬«°—∫ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1
     ®“°π—Èππ”µ—«Õ¬à“ß∑—Èß 5 ‰ª∑¥≈Õßº ¡‡ªìπ§Õπ°√’µ
„π —¥ à«πº ¡µ“¡µ“√“ß∑’Ë 6 ·≈–π”‰ª∑¥ Õ∫§«“¡
§ß∑π„π·ßà°“√µâ“π∑“πµàÕ´—≈‡øµ·≈–§≈Õ‰√¥å

µ“√“ß∑’Ë 6   —¥ à«πº ¡∑’Ë„™âº≈‘µ‡ªìπ§Õπ°√’µº ¡‡ √Á®

4.2 º≈°“√∑¥ Õ∫‡¡◊ËÕπ”‰ªº≈‘µ‡ªìπ§Õπ°√’µ∑’Ë —¥ à«πº ¡µà“ßÊ
§Õπ°√’µº ¡‡ √Á® (· ¥ß‡©æ“– —¥ à«πº ¡∑’Ë°”≈—ßÕ—¥∑√ß≈Ÿ°∫“»°å 210 ·≈– 300 °°./µ√.´¡.)
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√Ÿª∑’Ë 1  Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßµ—«Õ¬à“ßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ

√Ÿª∑’Ë 2  °”≈—ßÕ—¥¢Õß§Õπ°√’µ∑’ËÕ“¬ÿµà“ßÊ ¢Õßµ—«Õ¬à“ß PLC ·≈– OPC ∑’Ë —¥ à«πº ¡∑’Ë 4

®“°º≈°“√∑¥ Õ∫°“√π”‰ªº ¡‡ªìπ§Õπ°√’µ∑’Ë‰¡à„ à
πÈ”¬“·≈–‡∂â“≈Õ¬ (√Ÿª∑’Ë 1 ·≈– 2) æ∫«à“ µ—«Õ¬à“ß∑’Ë„™â
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑ÿ°µ—«Õ¬à“ß¡’§à“°”≈—ßÕ—¥
∑’ËÕ“¬ÿ 28 «—π ‡ªìπ‰ªµ“¡∑’ËÕÕ°·∫∫‰«â ¬°‡«âπµ—«Õ¬à“ß
C81L15B4000  ”À√—∫ —¥ à«πº ¡∑’Ë 1 (210 °°./µ√.´¡.)
‡π◊ËÕß®“°¡’§à“§«“¡≈–‡Õ’¬¥∑’ËµË”∑’Ë ÿ¥ (4,000 µ√.´¡./°.)

µ—«Õ¬à“ß§Õπ°√’µ∑’Ëº ¡‚¥¬µ—«Õ¬à“ß C81L15B5000
¡’§à“°”≈—ßÕ—¥¡“°°«à“§Õπ°√’µ∑’Ë„™âªŸπ ’́‡¡πµåªÕ√åµ·≈π¥å
ª√–‡¿∑∑’Ë 1 ∑ÿ° à«πº ¡ ‡π◊ËÕß®“°µ—«Õ¬à“ß¥—ß°≈à“«
¡’ª√‘¡“≥À‘πªŸπ‰¡à Ÿß¡“°π—° (√âÕ¬≈– 15) ·µà¡’§«“¡
≈–‡Õ’¬¥§àÕπ¢â“ß Ÿß (5,000 µ√.´¡./°.) ®÷ß¡’·π«‚πâ¡∑’Ë®–

∑”„Àâ°”≈—ßÕ—¥¡’§à“ Ÿß
µ—«Õ¬à“ß§Õπ°√’µ∑’Ëº ¡‚¥¬ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å

‰≈¡å ‚µπ C81L15B4500 ·≈– C76L20B4500 ¡’§à“
°”≈—ßÕ—¥∑’ËÕ“¬ÿ 28 «—π„°≈â‡§’¬ß°—∫§Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ∑ÿ° —¥ à«πº ¡ ·µà¡’§à“°”≈—ßÕ—¥
™à«ßµâππâÕ¬°«à“ ‡π◊ËÕß®“°ª√‘¡“≥ªŸπ‡¡Á¥≈¥≈ß·≈–§«“¡
≈–‡Õ’¬¥√–¥—∫π’È¬—ß‰¡à “¡“√∂ àßº≈∂÷ß°“√æ—≤π“°”≈—ßÕ—¥
™à«ßµâπ‰¥â¥’‡∑à“ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1

√–¬–‡«≈“°àÕµ—«√–¬–µâπ·≈–ª≈“¬¢Õß§Õπ°√’µ
∑’Ëº ¡‚¥¬ªŸπ ’́‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ ¡’·π«‚πâ¡
 —Èπ°«à“§Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1
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‡≈Á°πâÕ¬ ‡π◊ËÕß®“°§ÿ≥ ¡∫—µ‘°“√Õ—¥µ—«°—π∑’Ë·πàπ¢Õß
Õπÿ¿“§À‘πªŸπ·≈–°“√∑’ËºßÀ‘πªŸπ∑”ªØ‘°‘√‘¬“°—∫ C3A
°àÕ„Àâ‡°‘¥ “√ª√–°Õ∫∑’Ë™◊ËÕ«à“·§≈‡ ’́¬¡§“√å‚∫Õ–≈Ÿ¡‘‡πµ
(Calcium Carboaluminate) ·≈–‚¡‚π§“√å∫ÕπÕ–≈Ÿ¡‘‡πµ
(Monocarbonaluminate) ´÷Ëß„Àâ§«“¡·¢Áß·√ß§≈â“¬§≈÷ß
°—∫·§≈‡´’¬¡´‘≈‘‡°µ‰Œ‡¥√µ (Calcium Silicate Hydrate)
·≈–·§≈‡ ’́¬¡Õ–≈Ÿ¡‘‡πµ‰Œ‡¥√µ (Calcium Aluminate
Hydrate) [9] [10]

§Õπ°√’µ∑’Ëº ¡‚¥¬„™âµ—«Õ¬à“ßªŸπ ’́‡¡πµå∑’Ë¡’§«“¡
≈–‡Õ’¬¥ Ÿß¡’·π«‚πâ¡¢Õß§«“¡µâÕß°“√πÈ” Ÿß°«à“µ—«Õ¬à“ß
∑’Ë„™âªŸπ´’‡¡πµå∑’Ë¡’§«“¡≈–‡Õ’¬¥µË” [11] ·≈–¬—ßæ∫«à“∑’Ë§à“
¬ÿ∫µ—«„°≈â‡§’¬ß°—π §Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
‰≈¡å ‚µπ‡ªìπ à«πº ¡¡’≈—°…≥–¢Õß‡π◊ÈÕ§Õπ°√’µ∑’Ë
§àÕπ¢â“ßπÿà¡ º ¡·≈–‡∑‡¢â“·∫∫‰¥âßà“¬ ·≈–¡’ ’¢“«°«à“
§Õπ°√’µ∑’Ë „™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ‡ªìπ
 à«πº ¡ [8]

√Ÿª∑’Ë 3  °”≈—ßÕ—¥¢Õß§Õπ°√’µ∑’ËÕ“¬ÿµà“ßÊ ¢Õßµ—«Õ¬à“ß PLC ·≈– OPC ∑’Ë —¥ à«πº ¡∑’Ë 5

√Ÿª∑’Ë 4  °”≈—ßÕ—¥¢Õß§Õπ°√’µ∑’ËÕ“¬ÿµà“ßÊ ¢Õßµ—«Õ¬à“ß PLC ·≈– OPC ∑’Ë —¥ à«πº ¡∑’Ë 8
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„π°“√∑¥ Õ∫§Õπ°√’µ∑’Ë„ àπÈ”¬“≈¥πÈ”·≈–Àπà«ß°“√
°àÕµ—« æ∫«à“§Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ
∑ÿ°µ—«Õ¬à“ß¡’°”≈—ßÕ—¥ºà“πµ“¡‡°≥±å∑’ËÕÕ°·∫∫‰«â (√Ÿª∑’Ë 3
·≈– 4) ·≈–¡’·π«‚πâ¡¢Õß°”≈—ßÕ—¥∑’Ë Ÿß°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫§Õπ°√’µ∑’Ë‰¡à„ àπÈ”¬“ (√Ÿª∑’Ë 1 ·≈– 2) · ¥ß«à“πÈ”¬“
º ¡§Õπ°√’µ àßº≈µàÕªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ
‡™àπ‡¥’¬«°—∫ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1

√Ÿª∑’Ë 5  °”≈—ßÕ—¥¢Õß§Õπ°√’µ∑’ËÕ“¬ÿµà“ßÊ ¢Õßµ—«Õ¬à“ß PLC ·≈– OPC ∑’Ë —¥ à«πº ¡∑’Ë 9

√Ÿª∑’Ë 6  °”≈—ßÕ—¥¢Õß§Õπ°√’µ∑’ËÕ“¬ÿµà“ßÊ ¢Õßµ—«Õ¬à“ß PLC ·≈– OPC ∑’Ë —¥ à«πº ¡∑’Ë 12
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√Ÿª∑’Ë 7  °”≈—ßÕ—¥¢Õß§Õπ°√’µ∑’ËÕ“¬ÿµà“ßÊ ¢Õßµ—«Õ¬à“ß PLC ·≈– OPC ∑’Ë —¥ à«πº ¡∑’Ë 13

√Ÿª∑’Ë 8  °”≈—ßÕ—¥¢Õß§Õπ°√’µ∑’ËÕ“¬ÿµà“ßÊ ¢Õßµ—«Õ¬à“ß PLC ·≈– OPC ∑’Ë —¥ à«πº ¡∑’Ë 16

®“°º≈°“√∑¥ Õ∫µ—«Õ¬à“ßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
‰≈¡å ‚µπ‡ª√’¬∫‡∑’¬∫°—∫ªŸπ ’́‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1
„π°“√π”‰ªº ¡‡ªìπ§Õπ°√’µ∑’Ë„ àπÈ”¬“·≈–º ¡‡∂â“≈Õ¬
√âÕ¬≈– 20 ·≈– 25 (√Ÿª∑’Ë 5-8) æ∫«à“µ—«Õ¬à“ß∑’Ë„™â
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑ÿ°µ—«Õ¬à“ß¡’§à“°”≈—ßÕ—¥∑’Ë
Õ“¬ÿ 28 «—π πâÕ¬°«à“§Õπ°√’µ∑’Ë„™âªŸπ ’́‡¡πµåªÕ√åµ·≈π¥å
ª√–‡¿∑∑’Ë 1 ‡ªìπ à«πº ¡

‡Àµÿº≈∑’Ë°”≈—ßÕ—¥¢Õßµ—«Õ¬à“ß§Õπ°√’µ∑’Ëº ¡¥â«¬
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ‰¡à‡ªìπ‰ªµ“¡∑’ËÕÕ°·∫∫‰«â
§“¥«à“®–‡°‘¥®“°ª√‘¡“≥ªŸπ‡¡Á¥ (Clinker) „π à«πº ¡
∑’ËπâÕ¬‡°‘π‰ª [11]

4.3 º≈°“√∑¥ Õ∫√–¬–‡«≈“°àÕµ—«·≈–°“√¬ÿ∫µ—«
¢Õß§Õπ°√’µ
µ— «Õ¬à “ ß§Õπ°√’ µ∑’Ë „™â  C81L15B4500,

C76L20B4500, C81L15B5000 ·≈– C76L20B5000
‡ªìπ à«πº ¡ ¡’√–¬–‡«≈“°àÕµ—«∑—Èß√–¬–µâπ·≈–√–¬–
ª≈“¬∑’Ë§àÕπ¢â“ß —Èπ°«à“§Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
ª√–‡¿∑∑’Ë 1 ‡ªìπ à«πº ¡ ‡π◊ËÕß®“°§ÿ≥ ¡∫—µ‘¢Õß°“√
Õ—¥µ—«°—π∑’Ë·πàπ¢ÕßÕπÿ¿“§‰≈¡å ‚µπ (Particle packing)
·≈–°“√‡√àßªØ‘°‘√‘¬“‰Œ‡¥√™—π∫“ß à«π¢ÕßºßÀ‘πªŸπ
·µà∫“ß —¥ à«π§Õπ°√’µ∑’Ëº ¡‚¥¬ C81L15B4000
¡’√–¬–‡«≈“°àÕµ—«∑’Ë¬“«°«à“§Õπ°√’µ∑’Ëº ¡‚¥¬ªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1
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√Ÿª∑’Ë 9  √–¬–°àÕµ—«¢Õß§Õπ°√’µ∑’Ë„™âµ—«Õ¬à“ß PLC ·≈– OPC

§à“°“√¬ÿ∫µ—«¢Õß§Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
‰≈¡å ‚µπ à«π„À≠à¡’§à“‰¡à·µ°µà“ß®“°§Õπ°√’µ∑’Ë „™â
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ¡“°π—° ·µà‡π◊ÈÕ

§Õπ°√’µ§àÕπ¢â“ßπÿà¡ ‡∑‡¢â“·∫∫‰¥âßà“¬·≈–¡’ ’¢“«°«à“
§Õπ°√’µ∑’Ë „™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ‡ªìπ
 à«πº ¡ ¥—ß√Ÿª∑’Ë 10

√Ÿª∑’Ë 10  °“√¬ÿ∫µ—«¢Õß§Õπ°√’µ∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ„π à«πº ¡

4.4 º≈°“√∑¥ Õ∫¥â“π§«“¡§ß∑π
4.4.1 º≈°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√

µâ“π∑“πµàÕ —́≈‡øµ
º≈°“√∑¥ Õ∫§«“¡¬“«∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª¢Õß

·∑àß¡Õ√åµâ“√å µ“¡¡“µ√∞“π ASTM C 1012 [5] ∑’Ë
∑”®“°ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ·µà≈–µ—«Õ¬à“ß
‡¡◊ËÕ·™à„π “√≈–≈“¬‚´‡¥’¬¡´—≈‡øµ‡¢â¡¢âπ√âÕ¬≈– 5
· ¥ß„π√Ÿª∑’Ë 11
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√Ÿª∑’Ë 11  º≈°“√∑¥ Õ∫§«“¡¬“«∑’Ë‡ª≈’Ë¬π·ª≈ß¢Õß·∑àßµ—«Õ¬à“ß¡Õ√åµâ“√å∑’Ë·™à„π “√≈–≈“¬ —́≈‡øµ‡¢â¡¢âπ√âÕ¬≈– 5

®“°º≈°“√∑¥ Õ∫ æ∫«à“µ—«Õ¬à“ß·∑àß¡Õ√åµâ“√å∑’Ë„™â
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑’Ë·™à„π “√≈–≈“¬‚´‡¥’¬¡
´—≈‡øµ¡’§à“°“√¢¬“¬µ—«πâÕ¬°«à“·∑àßµ—«Õ¬à“ß¡Õ√åµâ“√å
„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ÷́Ëß®–‡√‘Ë¡‡ÀÁπ
§«“¡·µ°µà“ß™—¥‡®π‡¡◊ËÕ‡«≈“ºà“π‰ª¡“°°«à“ 2 ‡¥◊Õπ
·π«‚πâ¡°“√¢¬“¬µ—«®–≈¥≈ß‡¡◊ËÕ¡’ª√‘¡“≥À‘πªŸπ„π
 à«πº ¡‡æ‘Ë¡¢÷Èπ·≈–¡’§«“¡≈–‡Õ’¬¥‡æ‘Ë¡¢÷Èπ  “‡ÀµÿÀ≈—°
§“¥«à“®–¡“®“°‡¡◊ËÕ∑¥·∑π∫“ß à«π¢ÕßªŸπ ’́‡¡πµå¥â«¬

ºßÀ‘πªŸπ À¡“¬∂÷ßª√‘¡“≥ C3A „πªŸπ‡¡Á¥∑’Ë≈¥≈ß  àßº≈
„Àâ°“√∑”ªØ‘°‘√‘¬“°—∫ “√≈–≈“¬‚´‡¥’¬¡´—≈‡øµ≈¥≈ß [12]

4.4.2 º≈°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√
µâ“π∑“πµàÕ§≈Õ‰√¥å

 —¥ à«πº ¡§Õπ°√’µ∑’Ë „™â „π°“√µâ“π∑“πµàÕ
§≈Õ‰√¥å µ“¡¡“µ√∞“π ASTM C 1202 [6] ‡≈◊Õ°®“°
 —¥ à«πº ¡∑’Ë„™â„π°“√∑¥ Õ∫§Õπ°√’µ —¥ à«πº ¡∑’Ë 1
·≈– 4 ‡ª√’¬∫‡∑’¬∫°—∫ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1

√Ÿª∑’Ë 12  ª√‘¡“≥°“√´÷¡ºà“π¢Õßª√–®ÿ§≈Õ‰√¥å„πµ—«Õ¬à“ß§Õπ°√’µ —¥ à«πº ¡∑’Ë 1
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º≈°“√∑¥ Õ∫°“√ ÷́¡ºà“π¢Õß§≈Õ‰√¥å ‰¥â· ¥ß‰«â
„π√Ÿª∑’Ë 13 ·≈– 14 ´÷Ëßæ∫«à“ª√–®ÿ¢Õß§≈Õ‰√¥å∑’Ë‰À≈ºà“π
‡¢â“‰ª„π§Õπ°√’µ¡’§à“ª√–¡“≥ 2,500-3,700 §Ÿ≈Õ¡ªá ∑—Èßπ’È
ª√–®ÿ¢Õß§≈Õ‰√¥å∑’Ë‰À≈ºà“π¡’·π«‚πâ¡≈¥≈ß‡¡◊ËÕ¡’ª√‘¡“≥
πÈ”„π à«πº ¡≈¥≈ß °≈à“«§◊Õ‡¡◊ËÕ§Õπ°√’µ¡’°”≈—ßÕ—¥ Ÿß
‡π◊ËÕß®“°§à“Õ—µ√“ à«ππÈ”µàÕªŸπ ’́‡¡πµåµË” ∑”„Àâ§Õπ°√’µ
¡’§«“¡∑÷∫πÈ” Ÿß·≈–µâ“π∑“π°“√ ÷́¡ºà“π¢Õß§≈Õ‰√¥å‰¥â¥’

À“°æ‘®“√≥“º≈¢Õß°“√µâ“π∑“π§≈Õ‰√¥å¢Õß§Õπ°√’µ
∑’Ë „™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑’Ëª√‘¡“≥À‘πªŸπ
∑’Ë‡∑à“°—π·µà§«“¡≈–‡Õ’¬¥µà“ß°—π æ∫«à“§Õπ°√’µ∑’Ë „™â
ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑’Ë¡’§«“¡≈–‡Õ’¬¥ Ÿß°«à“
®– “¡“√∂µâ“π∑“π°“√ ÷́¡ºà“π¢Õß§≈Õ‰√¥å ‰¥â¥’°«à“
§Õπ°√’µ∑’Ë „ ™â ªŸ π´’ ‡¡πµåªÕ√åµ·≈π¥å ‰≈¡å ‚µπ∑’Ë ¡’
§«“¡≈–‡Õ’¬¥µË”°«à“  à«π§Õπ°√’µ∑’Ë „™âªŸπ´’ ‡¡πµå
ªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑’Ë§«“¡≈–‡Õ’¬¥‡∑à“°—π·µà¡’ª√‘¡“≥
À‘πªŸπµà“ß°—ππ—Èπ · ¥ßº≈¢Õß§«“¡µâ“π∑“π§≈Õ‰√¥å‰¥â
‰¡à™—¥‡®ππ—° [12]

5.  √ÿªº≈°“√»÷°…“
®“°º≈°“√∑¥ Õ∫ “¡“√∂ √ÿªª√–‡¥Áπ∑’Ë ”§—≠‰¥â¥—ßπ’È
1) °“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–°“¬¿“æ¢Õß

ªŸπ´’ ‡¡πµåªÕ√åµ·≈π¥å ‰≈¡å ‚µπ‡∑’¬∫°—∫ªŸπ ’́‡¡πµå
ªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1

§ÿ≥ ¡∫—µ‘∑“ß‡§¡’¢Õßµ—«Õ¬à“ßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
‰≈¡å ‚µπ∑ÿ°µ—«Õ¬à“ß·≈–ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å ª√–‡¿∑
∑’Ë 1 ¡’§à“„°≈â‡§’¬ß°—π‡π◊ËÕß®“°„™âªŸπ‡¡Á¥ À‘πªŸπ ·≈–
¬‘ª —́Ë¡™π‘¥‡¥’¬«°—π

√Ÿª∑’Ë 13  ª√‘¡“≥°“√ ÷́¡ºà“π¢Õßª√–®ÿ§≈Õ‰√¥å„πµ—«Õ¬à“ß§Õπ°√’µ —¥ à«πº ¡∑’Ë 4

 à«π§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ µ—«Õ¬à“ßªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥å ‰≈¡å ‚µπ∑—ÈßÀ¡¥¡’√–¬–‡«≈“°“√°àÕµ—«
 —Èπ°«à“ªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ‚¥¬¡’·π«‚πâ¡
∑’Ë —Èπ≈ß‡¡◊ËÕ§«“¡≈–‡Õ’¬¥‡æ‘Ë¡¢÷Èπ °”≈—ßÕ—¥¢ÕßªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥å‰≈¡å ‚µπ¡’§à“πâÕ¬°«à“ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
ª√–‡¿∑∑’Ë 1 ‡≈Á°πâÕ¬·≈–¡’·π«‚πâ¡≈¥≈ß‡¡◊ËÕ —¥ à«π
À‘πªŸπ¡“°¢÷Èπ ·≈–§«“¡≈–‡Õ’¬¥∑’Ë Ÿß¢÷Èπ®–∑”„Àâ·π«‚πâ¡
¢Õß°”≈—ßÕ—¥‡æ‘Ë¡¢÷Èπ

2) §ÿ≥ ¡∫—µ‘‡¡◊ËÕπ”‰ªº≈‘µ‡ªìπ§Õπ°√’µ¢ÕßªŸπ´’‡¡πµå
ªÕ√åµ·≈π¥å‰≈¡å ‚µπ 5 µ—«Õ¬à“ß

∑’Ë —¥ à«πº ¡§Õπ°√’µ∑’Ë‰¡àº ¡‡∂â“≈Õ¬
 ”À√—∫§Õπ°√’µ∑’Ë ‰¡à„ àπÈ”¬“ µ—«Õ¬à“ß§Õπ°√’µ∑’Ë„™â

ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ‡°◊Õ∫∑ÿ°µ—«Õ¬à“ß¡’°”≈—ßÕ—¥
∑’ËÕ“¬ÿ 28 «—π ºà“πµ“¡∑’ËÕÕ°·∫∫‰«â „π¢≥–∑’Ë§Õπ°√’µ∑’Ë
º ¡πÈ”¬“∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ∑ÿ°µ—«Õ¬à“ß
¡’§à“°”≈—ßÕ—¥ºà“πµ“¡∑’ËÕÕ°·∫∫‰«â∑’Ë 28 «—π ·≈–¡’§à“
„°≈â‡§’¬ß°—∫§Õπ°√’µ∑’Ëº≈‘µ‚¥¬ªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
ª√–‡¿∑∑’Ë 1 ‡π◊ËÕß®“°Õ‘∑∏‘æ≈¢ÕßπÈ”¬“

∑’Ë —¥ à«πº ¡§Õπ°√’µ∑’Ë„ àπÈ”¬“·≈–º ¡‡∂â“≈Õ¬
§Õπ°√’µ∑’Ë„™âµ—«Õ¬à“ßªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ

√à«¡°—∫‡∂â“≈Õ¬‡°◊Õ∫∑—ÈßÀ¡¥¡’°”≈—ßÕ—¥µË”°«à“§Õπ°√’µ
∑’Ë„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ‡ªìπ à«πº ¡·≈–
‰¡àºà“πµ“¡‡°≥±å°”≈—ßÕ—¥∑’Ë°”Àπ¥‰«â ‡π◊ËÕß®“°°“√
∑¥·∑πªŸπ´’‡¡πµå∫“ß à«π¥â«¬‡∂â“≈Õ¬∑”„Àâ„π à«πº ¡
§Õπ°√’µ¡’ªŸπ´’‡¡πµå‰¡à‡æ’¬ßæÕµàÕ°“√∑”ªØ‘°‘√‘¬“‡æ◊ËÕ„Àâ
‰¥â°”≈—ßÕ—¥∑’ËµâÕß°“√
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3) °“√∑¥ Õ∫„π·ßà§«“¡§ß∑π
°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√µâ“π∑“π´—≈‡øµ

µ—«Õ¬à“ß·∑àß¡Õ√åµâ“√å∑’Ë „™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å
‰≈¡å ‚µπ∑’Ë·™à „π “√≈–≈“¬‚´‡¥’¬¡´—≈‡øµ¡’§à“°“√
¢¬“¬µ—«πâÕ¬°«à“·∑àßµ—«Õ¬à“ß¡Õ√åµâ“√å∑’Ë „™âªŸπ ’́‡¡πµå
ªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ·≈–¡’·π«‚πâ¡°“√¢¬“¬µ—«
≈¥≈ß‡¡◊ËÕ¡’ª√‘¡“≥À‘πªŸπ‡æ‘Ë¡¢÷Èπ·≈–§«“¡≈–‡Õ’¬¥‡æ‘Ë¡¢÷Èπ

°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√µâ“π∑“π§≈Õ‰√¥å
§«“¡ “¡“√∂„π°“√µâ“π∑“π°“√´÷¡ºà“π¢Õß§≈Õ‰√¥å

¢Õßµ—«Õ¬à“ß§Õπ°√’µ„™âªŸπ´’‡¡πµåªÕ√åµ·≈π¥å‰≈¡å ‚µπ
∑ÿ°µ—«Õ¬à“ß®–πâÕ¬°«à“µ—«Õ¬à“ß§Õπ°√’µ„™âªŸπ ’́‡¡πµå
ªÕ√åµ·≈π¥åª√–‡¿∑∑’Ë 1 ‡ªìπ à«πº ¡  à«πº≈°√–∑∫µàÕ
§«“¡µâ“π∑“π§≈Õ‰√¥å„πµ—«Õ¬à“ß§Õπ°√’µ∑’Ë„™âªŸπ ’́‡¡πµå
ªÕ√åµ·≈π¥å‰≈¡å ‚µπ„πª√‘¡“≥À‘πªŸπ∑’Ë·µ°µà“ß°—ππ—Èπ
‰¡à¡’·π«‚πâ¡∑’Ë™—¥‡®ππ—°
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