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This research aimed to study the effect of glass cullet addition 

on the physical and mechanical properties of fired clay brick. 

Glass cullet was added in the mixture at 5, 10, 15 and 20 wt%. 

It was then fired at 900, 1000 and 1100 °C for 1 hour. The result 

found that shrinkage value of samples increased significantly 

with the increasing temperature, which related with higher 

densification. Moreover, the porosity of samples was improved 

that affected on high compressive strength value. In the glass 

cullet additive part, higher glass cullet addition led to melted 

glassy phase in clay particles, so the densification was improved. 

Therefore, the compressive strength value tended to 
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increase with higher glass cullet addition. Based on the result 

of this research, it confirmed that glass culler addition could be 

applied in fired clay brick 
 

 

1. ïìîĈǰǰǰ 
ĂĉåđðŨîñúĉêõĆèæŤđàøćöĉÖßîĉéĀîċęÜǰÖćøìĈĂĉåéĉîǰ	Clay Brick
ǰöĊöćêĆĚÜĒêŠÿöĆ÷ēïøćèđøĉęöĒøÖĔßšéĉîìĈđðŨîÖšĂî

êćÖĒééĔĀšĒĀšÜǰêŠĂöćöîčþ÷ŤđøĊ÷îøĎšìĊęÝąìĈĂĉåēé÷đĂćéĉîöćðŦŪîĒúšüîĈĕðđñćĕôÝċÜĕéšéĉîìĊęöĊÙčèõćóĒ×ĘÜĒøÜ×ċĚîǰĔîðŦÝÝčïĆî

öĊÖćøìĈĂĉåēé÷đúČĂÖéĉîßîĉéêŠćÜǰėǰöćÖöć÷éšü÷ÖĆîĔîĂĆêøćÿŠüîêŠćÜǰėǰĒúąđóĉęöÿćøïćÜßîĉéđ×šćĕðéšü÷ǰìĆĚÜîĊĚđóČęĂÝąĕéšĂĉå

ĕðĔßšÜćîìĊęĒêÖêŠćÜÖĆîĂĂÖĕðǰĂĉåđðŨîüĆÿéčÖŠĂÿøšćÜìĊęöĊĔßšÖĆîöćÖìĆĚÜðøąđìýĒúąìĆęüēúÖǰĔîðøąđìýĕì÷ĂĉåìĊęĔßšÖĆîöćÖ

ĕéšĒÖŠǰĂĉåöĂâĀøČĂĂĉåéĉîđñćǰàċęÜñúĉêÝćÖéĉîđĀîĊ÷üĒúąöĊÖćøñúĉê×ċĚîĔîìšĂÜëĉęîǰÖćøìĈĂĉåÿĈĀøĆïÖŠĂÿøšćÜ×ĂÜĕì÷  

ĕéšìĈÖĆîöćîćîĒúšüǰēé÷ÿŠüîĔĀâŠđðŨîĂčêÿćĀÖøøöÙøĂïÙøĆüĔîĒëïßîïìàċęÜöĊ×îćéđúĘÖ  ĒúąĂĉåìĊęñúĉêÿŠüîĔĀâŠ

đðŨîĂĉåöĂâǰêŠĂöćĕéšĕéšöĊÖćøêĆĚÜēøÜÜćîĔßšđÙøČęĂÜÝĆÖøđ×šćöćßŠü÷öćÖ×ċĚî ìĈĔĀšÖćøñúĉêĂĉåöĊÙčèõćóĒúąðøąÿĉìíĉõćó

öćÖ×ċĚîǰǰÝćÖöćêøåćîñúĉêõĆèæŤĂčêÿćĀÖøøöǰ	ĂĉåÿćöĆâÖŠĂÿøšćÜǰöĂÖ.ǰ77-2545
ǰĕéšÖĈĀîéĔĀšĂĉåÿćöĆâÖŠĂÿøšćÜöĊÙŠć

ÙüćöĒ×ĘÜĒøÜöćÖÖüŠćǰ35 ÖĉēúÖøĆöêŠĂêćøćÜđàîêĉđöêøǰĒúąÙŠćÖćøéĎéàċöîĚĈêšĂÜêęĈÖüŠćǰ25 đðĂøŤđàĘîêŤǰàċęÜĔîÙüćö

đðŨîÝøĉÜĒúšü ĔîÖøąïüîÖćøñúĉêĂĉåöĂâĔîßčößîĂćÝĕöŠĕéšêćööćêøåćîìĊęÖĈĀîéđĂćĕüš đîČęĂÜÝćÖöĊðŦÝÝĆ÷Āúć÷Ă÷ŠćÜ

ìĊęÿŠÜñúêŠĂÖćøñúĉêǰđßŠîǰĂčèĀõĎöĉĔîÖćøđñćĂĉåǰëšćĀćÖÖćøđñćĂĉåĕöŠÿčÖÖĘÝąìĈĔĀšĂĉåîĆĚîđðøćąǰöĊÖćøéĎéàċöîĚĈÿĎÜǰĔîÖćøìĊę

ÝąóĆçîćĂĉåĔĀšĕéšêćöìĊęöćêøåćîñúĉêõĆèæŤĂčêÿćĀÖøøöǰ	öĂÖ.
ǰìĈĕéšēé÷ÖćøÙüïÙčöÖćøđñćĒúąÖćøĔßšÿćøđêĉöĒêŠÜ

ñÿöĔîđîČĚĂéĉî đóČęĂìĊęÝąĔĀšđîČĚĂĂĉåĀúĆÜÖćøđñćöĊđîČĚĂĒîŠî àċęÜÝąÿŠÜñúēé÷êøÜêŠĂÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉåǰĂĊÖìĆĚÜ÷ĆÜÝąßŠü÷

ĔĀšĂĉåöĊÖćøéĎéàċöîĚĈìĊęêęĈúÜéšü÷ǰÝćÖðøĉöćèÙüćöêšĂÜÖćøĒÖšüïøøÝčõĆèæŤĒúąÖøąÝÖìĊęđóĉęööćÖ×ċĚîǰđðŨîñúÝćÖÖćø

×÷ć÷êĆü×ĂÜÿĉîÙšćđÙøČęĂÜéČęöĒúąĂÿĆÜĀćøĉöìøĆó÷Ť ìĈĔĀšðøąđìýĕì÷öĊðøĉöćèđýþĒÖšüĒúąÖøąÝÖĂ÷ĎŠðøąöćèðŘúąǰ

40,000ǰêĆîǰöĊÖćøîĈđýþĒÖšüĒúąÖøąÝÖöćĀúĂöìĈđðŨîñúĉêõĆèæŤĔĀöŠǰàċęÜÝąßŠü÷ðøąĀ÷ĆéóúĆÜÜćîĔîÖćøĀúĂöĒÖšüĕéšǰ

ĒêŠöĊïćÜÿŠüîàċęÜĕöŠĕéšîĈÖúĆïöćĕðĔßšĔîÖøąïüîÖćøñúĉêĒÖšüĂ÷ĎŠđðŨîÝĈîüîöćÖǰđîČęĂÜÝćÖÿĎêøÖćøñúĉêĒÖšüĕöŠđĀöČĂîÖĆîǰ

ĔîêŠćÜðøąđìýöĊÖćøîĈđýþĒÖšüĕðĔßšðøąē÷ßîŤĀúć÷éšćîǰđßŠîǰĔßšđðŨîêĆüÖøĂÜǰ	Filtration Medium
ǰĔßšñÿöĔî

ÙĂîÖøĊêǰĔßšđðŨîüĆÿéč×ĆéÿĊǰ	Abrasive
ǰĔßšđðŨîêĆüßŠü÷úéĂčèĀõĎöĉĔîÖćøđñćñúĉêõĆèæŤđàøćöĉÖǰđðŨîêšîǰÖćøĔßšđýþĒÖšü

ÿĈĀøĆïñúĉêõĆèæŤêŠćÜ ėǰđðŨîÖćøĂîčøĆÖþŤìøĆó÷ćÖøíøøößćêĉǰđßŠîǰĀĉîǰéĉîǰìøć÷ǰàċęÜîĆïüĆîöĊĒêŠÝąĀöéĔßšĀöéĕðǰ

Ēúą÷ĆÜđðŨîÖćøßŠü÷øĆÖþćÿĉęÜĒüéúšĂööĉĔĀšöĊðøĉöćè×ĂÜìĉĚÜÖĂÜĂ÷ĎŠđðŨîÝĈîüîöćÖǰàċęÜĂćÝÿŠÜñúÖøąìïêŠĂÿĉęÜĒüéúšĂö

Ĕîøą÷ą÷ćüĕéš  

  ĒÖšüǰ(Glass) đðŨîüĆÿéčßîĉéĀîċęÜìĊęóïĂ÷ĎŠøĂï ėǰêĆüđøćǰĒöšđøćĂćÝĕöŠđÙ÷ÿĆÜđÖêđú÷üŠćĔîüĆîĀîċęÜ ėǰđøćĕéšĔßš

ĀøČĂóïüĆÿéčßîĉéîĊĚĂ÷ĎŠöćÖǰĔîÿöĆ÷ĂĊ÷ĉðêŤēïøćèëČĂüŠćĒÖšüđðŨîüĆÿéčìĊęöĊÙŠćǰéĆÜÝąđĀĘîĕéšÝćÖĀúĆÖåćîìćÜðøąüĆêĉýćÿêøŤ

×ĂÜúĎÖðŦéĒÖšüìĊęëĎÖîĈöćĔßšêÖĒêŠÜĀúčöýóĀøČĂĀîšćÖćÖìĂÜ×ĂÜôćēøĀŤĂĊ÷ĉðêŤēïøćèǰîĂÖÝćÖîĆĚî÷ĆÜóïüŠć   

ĔîÿöĆ÷ÖŠĂîöîčþ÷ŤëĚĈĕéšîĈßĉĚîĒÖšüìĊęĒêÖêĆüöćÝćÖĀĉîĂĂïàĊđéĊ÷îǰ(Obsidian) àċęÜđðŨîĀĉîĒÖšüíøøößćêĉÿĊéĈ ìĊęđÖĉéÝćÖ

Öćøøąđïĉé×ĂÜõĎđ×ćĕôǰöćðøą÷čÖêŤđðŨîđÙøČęĂÜöČĂĂčðÖøèŤĔîÖćøéĈøÜßĊóĒúąĂćüčíêŠćÜ ėǰĂćìĉǰđÙøČęĂÜ×ĎéǰöĊéǰ×üćîǰ

Ēúąðúć÷ĀĂÖĀøČĂðúć÷úĎÖíîĎǰđðŨîêšîǰöîčþ÷ŤĕéšñúĉêĒÖšüÝćÖÖćøĀúĂöüĆêëčéĉïöćđðŨîøą÷ąđüúćîćîĀúć÷óĆîðŘǰàċęÜ

ëšćîĆïÖĆîĒúšüÖĘêĆĚÜĒêŠÿöĆ÷ĂĊ÷ĉðêŤēïøćèðøąöćèǰ����ǰðŘÖŠĂîǰÙøĉÿêýĆÖøćßǰĒêŠÖĘđðŨîìĊęîŠćÿÜÿĆ÷üŠćÙîĔî÷čÙēïøćè

ÿćöćøëñúĉêĒÖšüđðŨîÙøĆĚÜĒøÖĕéšĂ÷ŠćÜĕøǰÝćÖđøČęĂÜđúŠćêŠĂ ėǰÖĆîöć ĔîðøąđìýĒëïìąđúđöéĉđêĂøŤđøđîĊ÷îǰ(Mediterranean
ǰ

ÖúŠćüüŠć ĀúĆÜÝćÖöĊÖćøÝčéÖĂÜĕôĒëüßć÷ĀćéđöČęĂéĆïĕôĒúšüóïĒÖšüĀúÜđĀúČĂĂ÷ĎŠĔêšÖĂÜĕôǰàċęÜîŠćÝąđÖĉéÝćÖÖćøĀúĂöêĆü

×ĂÜÿŠüîðøąÖĂïìĊęÿĈÙĆâǰ(Important Composition) ÙČĂìøć÷ǰđÖúČĂìąđúǰĒúąÖøąéĎÖìĊęöĊàĉúĉÖĂîĕéĂĂÖĕàéŤǰ(SiO2) 
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ēàđéĊ÷öÙúĂĕøéŤǰ(NaCl) ĒúąĒÙúđàĊ÷öĂĂÖĕàéŤǰ(CaO)ǰêćöúĈéĆïǰìøć÷ïøĉÿčìíĉĝĀøČĂàĉúĉÖĂîĕéĂĂÖĕàéŤöĊÝčéĀúĂöđĀúü

ÿĎÜëċÜðøąöćèǰ����ǰĂÜýćđàúđàĊ÷ÿǰéĆÜîĆĚîđÖúČĂìąđúĒúąÖøąéĎÖîĊĚđĂÜǰÝąßŠü÷úéÝčéĀúĂöđĀúüúÜöćĔĀšêęĈóĂìĊęÝą

ìĈĔĀšÖćøĀúĂöêĆüđÖĉé×ċĚîĔîíøøößćêĉĕéšǰĂ÷ŠćÜĕøÖĘêćöĒÖšüìĊęĕéšĂćÝöĊÙčèõćóĕöŠÿĎÜîĆÖǰĀúĆÜÝćÖîĆĚîđĀúŠćîĆÖðøćßâŤ

ĔîÿöĆ÷ēïøćèǰÖĘÿćöćøëÙšîÙüšćýċÖþćüĉíĊĒúąĂÜÙŤðøąÖĂïĀúĆÖìĊęÿĈÙĆâĔîÖćøĀúĂöĒÖšüĕéšǰÝċÜđðŨîÝčéđøĉęöêšîĔîÖćø

ñúĉêĒÖšüìćÜÖćøÙšćĕéšĔîìĊęÿčé 

îĆÖüĉì÷ćýćÿêøŤïćÜÖúčŠöǰëČĂüŠćĒÖšüđðŨîĂĊÖÿëćîąĀîċęÜ×ĂÜÿćøîĂÖÝćÖ×ĂÜđĀúüǰ(Liquid)ǰ×ĂÜĒ×ĘÜǰ(Solid)ǰ

ĒúąĒÖŢÿǰ(Gas) ìĆĚÜîĊĚđîČęĂÜÝćÖĒÖšüĕöŠöĊÙüćöđðŨîñúċÖđĀöČĂî×ĂÜĒ×ĘÜìĆęüĕð Ēúą÷ĆÜöĊēÙøÜÿøšćÜìĊęĕöŠêŠĂđîČęĂÜđĀöČĂî

×ĂÜđĀúüĂĊÖéšü÷ǰàċęÜēÙøÜÿøšćÜ×ĂÜĒÖšüǰ(Glass)ǰìĊęĕöŠđðŨîñúċÖ ĒúąìĊęđðŨîñúċÖ×ĂÜÿćøàĉúĉÖćĀøČĂàĉúĉÖĂîĕéĂĂÖĕàéŤǰ

(SiO2) ĒúąĒÖšüìĊęðøąÖĂïĕðéšü÷ĂąêĂö×ĂÜǰSi ĒúąǰO ìĊęđøĊ÷ÜêĆüÖĆîĒïïÿčŠöǰ(Random Disordered Arrangement)ǰ

ÿöïĆêĉ×ĂÜĒÖšüǰðøąÖĂïĕðéšü÷ǰÿöïĆêĉ×ĂÜìĆĚÜ×ĂÜĒ×ĘÜĒúą×ĂÜđĀúüĂ÷ĎŠéšü÷ÖĆîǰĒêŠÖĘ÷ĆÜöĊúĆÖþèąđéŠîìĊęĒ÷ÖĂĂÖÝćÖ

×ĂÜĒ×ĘÜĒúą×ĂÜđĀúüĂ÷ŠćÜÿĉĚîđßĉÜǰĒÖšüöĊÿõćóÙüćöĒ×ĘÜđÖøĘÜđßĉÜÖúǰ(Mechanical Rigidity) đĀöČĂî×ĂÜĒ×ĘÜǰĒêŠÖĘöĊ

ÖćøđøĊ÷ÜêĆü×ĂÜĂąêĂöĀøČĂēöđúÖčúĒïïÿčŠöđĀöČĂî×ĂÜđĀúüéĆÜìĊęÖúŠćüöćĒúšü 

 ĒÖšüìĊęđøćĔßšÖĆîöćêĆĚÜĒêŠéċÖéĈïøøóŤÝîÖøąìĆęÜëċÜðŦÝÝčïĆîîĊĚǰöĊĂÜÙŤðøąÖĂïìćÜđÙöĊìĊęÿĈÙĆâìĊęÿčéÙČĂǰàĉúĉÖć

ĀøČĂàĉúĉÖĂîĕéĂĂÖĕàéŤîĆęîđĂÜǰÙĈëćöđÖĉé×ċĚîöćüŠćǰĶÝøĉÜĀøČĂĕöŠìĊęĒÖšüìčÖßîĉéÝąêšĂÜĔßšàĉúĉÖćđðŨîÿŠüîðøąÖĂïĀúĆÖķǰ

ĒúąđîČęĂÜÝćÖĔîðŦÝÝčïĆîöĊÖćøñúĉêĒÖšüĕéšĀúćÖĀúć÷ßîĉéöćÖ×ċĚîēé÷ïćÜßîĉéĕöŠÝĈđðŨîêšĂÜöĊàĉúĉÖćĔîÿŠüîñÿöđú÷ÖĘĕéšǰ

ìĈĔĀšĕéšÙĈêĂïüŠćǰàĉúĉÖć ĕöŠĔßŠÿŠüîðøąÖĂïĀúĆÖ×ĂÜĒÖšüđÿöĂĕðǰÖćøñúĉêĒÖšüÿŠüîĔĀâŠöćÖÝćÖÖćøîĈÿŠüîñÿö×ĂÜ

üĆêëčéĉï×ĂÜĒÖšüĕðĀúĂöìĊęĂčèĀõĎöĉÿĎÜĒúšüìĈĔĀšđ÷ĘîêĆüĂ÷ŠćÜøüéđøĘüǰÝċÜđÖĉéÙĈëćöêŠĂĕðüŠćÝĈđðŨîĀøČĂĕöŠìĊęđøćÝąêšĂÜ

ñúĉêĒÖšüéšü÷üĉíĊĀúĂöđìŠćîĆĚîǰÙĈêĂïÖĘÙČĂ ĕöŠÝĈđðŨîđóøćąðŦÝÝčïĆîÖćøóĆçîć×ĂÜđìÙēîēú÷ĊêŠćÜ ėǰìĈĔĀšÿćöćøë

ñúĉêĒÖšüĕéšÝćÖÖćøÖćøêÖÿąÿö×ĂÜĕĂǰ (Vapor Deposition) ēé÷ÖøąïüîüĉíĊēàúđÝúǰ(Sogel Processing) ×ĂÜ

ÿćøúąúć÷ǰ(Solution) ĀøČĂÖćøÞć÷øĆÜÿĊ×ĂÜîĉüêøĂî (Neutron Irradiation) ×ĂÜüĆÿéčìĊęđðŨîñúċÖǰđðŨîêšîǰîĂÖÝćÖîĊĚ

ĒÖšüĒïïéĆĚÜđéĉööĆÖÝąđðŨîÿćøĂîĉîìøĊ÷Ťǰ(Inorganic Substance) ĀøČĂÿćøìĊęĕöŠĔßŠēúĀąǰ(Non-Metallic Substance) 

×èąîĊĚđøćÿćöćøëñúĉêĒÖšüìĊęđðŨîÿćøĂĉîìøĊ÷Ťǰ (Organic Substance) ĕéšĒúšüǰĒúąĒÖšüìĊęìĈöćÝćÖēúĀąÖĘÖúć÷öćđðŨî

đøČęĂÜðÖêĉđöČęĂĕöŠÖĊęðŘìĊęñŠćîöćǰéĆÜîĆĚîÝċÜđĀĘîĕéšĂ÷ŠćÜßĆéđÝîüŠć íøøößćêĉìćÜđÙöĊ×ĂÜüĆÿéčĕöŠÿćöćøëîĈöćîĉ÷ćöÙĈüŠćĒÖšü 

ĕéšĂ÷ŠćÜëĎÖêšĂÜ  

ǰ ĒÖšüēàéćĕúöŤ đðŨîĒÖšüìĊęöĊÝčéĂŠĂîêĆüĂ÷ĎŠìĊęĂčèĀõĎöĉðøąöćèǰ650-700 ĂÜýćđàúđàĊ÷ÿǰìĊęĂčèĀõĎöĉîĊĚ ĒÖšüÝąöĊ

ÙüćöĀîČéúéúÜĒúąĕĀúêĆüĕéšǰéĆÜîĆĚîĀćÖîĈđýþĒÖšüöćïéĔĀšúąđĂĊ÷éǰîĈĕðñÿöĔîđîČĚĂéĉîÿĈĀøĆïñúĉêĂĉåöĂâÝąìĈĔĀš

ĂîčõćÙ×ĂÜĒÖšüđ÷ĉĚöêĆüĒúąđßČęĂöêŠĂÖĆîǰ	Sintering
ǰìĈĔĀšĕéšñúĉêõĆèæŤìĊęöĊđîČĚĂĒîŠîǰéĎéàċöîĚĈêęĈǰĒúąöĊÙüćöĒ×ĘÜĒøÜÿĎÜǰ

[1] îĂÖÝćÖîĊĚĕéšöĊÖćøýċÖþćÙüćöĒêÖêŠćÜìĊęöĊÖćøîĈđýþüĆÿéčÖúĆïöćĔßšĔĀöŠĔîĂčêÿćĀÖøøöđàøćöĉÖǰđßŠîǰÖćøîĈđýþ

ĒÖšüöćĔßšøŠüöÖĆïüĆêëčéĉïĔîÜćîđàøćöĉÖǰēé÷ĔßšđýþĒÖšüđðŨîêĆüúéĂčèĀõĎöĉđóČęĂßŠü÷ÖćøĀúĂöúąúć÷ǰ	Fluxing 

Agent
ǰĔîñúĉêõĆèæŤÿēêîĒüøŤǰ	Stoneware
 ÖøąđïČĚĂÜǰ(Tiles) ĂĉåéĉîđñćĒúąÙĂîÖøĊêǰ[2-4] øć÷ÜćîüŠćǰÖćøĔßšđýþ

ĒÖšü ÿćöćøëîĈöćĔßšđðŨîêĆüßŠü÷ĀúĂöúąúć÷  ÝąßŠü÷ĔĀšĂčèĀõĎöĉÖćøđñćúéúÜĔîđîČĚĂéĉîđàøćöĉÖ  ÝċÜđðŨîĂĊÖ

ìćÜđúČĂÖĀîċęÜìĊęßŠü÷úéêšîìčîĔîÖćøñúĉêĕéšǰàċęÜÖćøđêĉöđýþĒÖšüĔîÿŠüîñÿöĔîđîČĚĂéĉî ÝąßŠü÷ĔĀšÖćøÿčÖêĆüĀøČĂđÖĉéđîČĚĂĒÖšüǰ

	Vitrification
ǰĔîđîČĚĂéĉîĕéšéĊ×ċĚî ēé÷đîČĚĂéĉîÝąöĊÙüćöĀîćĒîŠîÿĎÜǰÖćøéĎéàċöîĚĈêęĈ ĒúąÖćøĀéêĆü×ĂÜđîČĚĂéĉîêęĈǰ[5] 

îĈđýþñÜĒÖšüßîĉéĕàéćĕúöŤ (Soda-Lime) öćđðŨîÿŠüîñÿöĔîđîČĚĂéĉîóĂÿàŤđúîǰ	Porcelain
ǰĒúąđîČĚĂéĉîÖøąđïČĚĂÜǰ

ēé÷đñćìĊęĂčèĀõĎöĉÿĎÜǰÝćÖÖćøýċÖþćóïüŠćǰđýþĒÖšüßîĉéēàéćĕúöŤǰ đöČęĂĔßšĒìîêĆüĀúĂöúąúć÷Ă÷ŠćÜđôúéÿðćøŤǰ

	Feldspar
ǰøšĂ÷úąǰ10 ÝąđðŨîßŠü÷ĀúĂöúąúć÷ìĊęéĊ ĒúąđöČęĂîĈĕðìéÿĂïÿöïĆêĉđßĉÜÖúÝąìĈĔĀš đîČĚĂéĉîöĊÙüćö

Ē×ĘÜĒøÜÿĎÜǰ[6] ýċÖþćñúÝćÖÖćøĔßšđýþĒÖšüđðŨîêĆüđêĉöđóČęĂýċÖþćÙčèÿöïĆêĉ×ĂÜĂĉåéĉîđñćǰóïüŠć đöČęĂöĊÖćøĔßšđýþĒÖšü

ìĊęñÿöĔîđîČĚĂéĉîÝąìĈĔĀšÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉåéĊ×ċĚîǰìĆĚÜđðŨîđóøćą×îćéĂîčõćÙìĊęúąđĂĊ÷é×ĂÜĒÖšüđöČęĂđñćìĊęĂčèĀõĎöĉìĊęǰ



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ1ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 
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1100 ĂÜýćđàúđàĊ÷ÿǰÝąĀúĂöøüöêĆüÖĆïêĆüĀúĂöúąúć÷ĔîÿŠüîñÿö×ĂÜđîČĚĂéĉîđðŨîđôÿ×ĂÜđîČĚĂĒÖšüđÖĉé×ċĚîǰĒúąðŗé

øĎóøčîïćÜÿŠüîìĊęđÖĉé×ċĚîĔîđîČĚĂéĉîÿŠÜñúĔĀšĂĉåöĊÙüćöĒ×ĘÜĒøÜéĊ×ċĚî [7] ĕéšîĈđýþñÜĒÖšüïéúąđĂĊ÷éöćĔßšđðŨîêĆüßŠü÷

ĀúĂöúąúć÷ĔîÖćøñúĉêđàøćöĉÖđîČĚĂéĉîǰóĂÿàŤđúîǰÿēêîĒüøŤǰÖøąđïČĚĂÜǰóïüŠć ìĈĔĀšÿöïĆêĉìćÜÖć÷õćóĒúąÿöïĆêĉ

đßĉÜÖúéĊǰđðŨîêšî    

  ÝćÖ×šĂöĎú×šćÜêšî ĕéšÖøąêčšîĔĀšđÖĉéÙüćöÙĉéìĊęÝąîĈđýþĒÖšüìĊęöĊĂ÷ĎŠđðŨîÝĈîüîöćÖ  îĈÖúĆïöćĔßšĔĀšđÖĉé

ðøąē÷ßîŤǰēé÷îĈöćĔßšđðŨîÿćøđêĉöĒêŠÜìĊęĂĆêøćÿŠüîñÿöêŠćÜ ėǰĔîđîČĚĂéĉî×ĂÜÖćøñúĉêĂĉåöĂâǰàċęÜÙčèÿöïĆêĉđßĉÜÖúìĊęÝą

êøüÝÿĂï ÙČĂǰÙüćöêšćîìćîÙüćöđÙšîĂĆéĒúąÙüćöêšćîìćîēöđöîêŤéĆéǰøüöìĆĚÜêøüÝÿĂïÿöïĆêĉìćÜÖć÷õćó ĕéšĒÖŠǰ

ÙüćöĀîćĒîŠîǰÙüćöóøčîǰÖćøéĎéàċöîĚĈǰĒúąđóČęĂéĎÖćøóĆçîćēÙøÜÿøšćÜìćÜÝčúõćÙ×ĂÜđîČĚĂĂĉåǰēé÷ÙćéĀüĆÜüŠćÖćøîĈ

đýþĒÖšüöćñÿöĔîđîČĚĂéĉîÿĈĀøĆïñúĉêĂĉåöĂâ ÝąĕéšÿŠüîñÿöĂĉåìĊęđðŨîĕðêćööćêøåćîñúĉêõĆèæŤĂčêÿćĀÖøøöǰ 

	ĂĉåÿćöĆâÖŠĂÿøšćÜǰöĂÖ.ǰ77-2545
ǰĀøČĂöĊÿöïĆêĉđßĉÜÖúìĊęéĊÖüŠć 

ǰ 

2. üĉíĊéĈđîĉîÖćøüĉÝĆ÷ǰ 
éĉîìĊęĔßšîĈöćýċÖþćĔîÙøĆĚÜîĊĚ ĕéšÝćÖĒĀúŠÜ×ĂÜÖćøñúĉêĂĉåǰĂĈđõĂđöČĂÜǰÝĆÜĀüĆéöĀćÿćøÙćöǰüĆêëčéĉïìĊęîĈöć

ÝąìĈÖćøêøüÝÿĂïĂÜÙŤðøąÖĂïìćÜđÙöĊǰ(Chemical Compositions) ēé÷ĔßšđìÙîĉÙ X-ray Fluorescence (XRF)ǰ

ĂÜÙŤðøąÖĂïìćÜĒøŠǰ(Mineral Compositions) ēé÷ĔßšđìÙîĉÙǰX-ray Diffractometer (XRD) êøüÝÿĂï×îćéĂîčõćÙ

×ĂÜéĉîǰ(Particle Size Distribution)    

ǰ ĔîÖćøìéúĂÜîĊĚ ĕéšîĈđýþĒÖšüïéúąđĂĊ÷éöćĔßšñÿöĔîÖćø×ċĚîøĎðĂĉåéšü÷ĂĆêøćÿŠüîñÿöìĊęǰ0 5 10 15 Ēúąǰ

20 đðĂøŤđàĘîêŤēé÷îĚĈĀîĆÖǰüĉíĊÖćø×ċĚîøĎðĂšćÜĂĉÜÝćÖÖćøñúĉêĒïïßćüïšćî đðŨîÖćøĂĆééĉîúÜĔîĒïïìĊęöĊ×îćéǰ75.4 x 

160 x 45.6 öĉúúĉđöêøǰĀúĆÜÖćø×ċĚîøĎðñċęÜĔĀšĒĀšÜìĊęĂčèĀõĎöĉĀšĂÜǰÝćÖîĆĚîîĈßĉĚîêĆüĂ÷ŠćÜ×ĂÜĂĉåĕðđñćéšü÷đêćĒïïðŗé  

ìĊęĂčèĀõĎöĉǰ900, 1000 Ēúąǰ1100 ĂÜýćđàúđàĊ÷ÿǰĒßŠĕôĕüšìĊęĂčèĀõĎöĉÿĎÜÿčéđðŨîđüúćǰ1 ßĆęüēöÜǰĀúĆÜÝćÖîĆĚîðúŠĂ÷ĔĀšđ÷ĘîêĆü

ÝîëċÜĂčèĀõĎöĉĀšĂÜǰĒúąêøüÝÿĂïúĆÖþèą×ĂÜßĉĚîêĆüĂ÷ŠćÜĂĉåǰìćÜéšćîÿöïĆêĉìćÜÖć÷õćóǰđßŠîǰÖćøĀéêĆüĀúĆÜÖćøđñćǰ

êćööćêøåćîǰASTM C 326-82 ÿöïĆêĉđßĉÜÖúǰĕéšĒÖŠǰÙüćöĀîćĒîŠîǰÖćøéĎéàċöîĚĈǰÙüćöóøčîêĆüðøćÖäǰĒúąÙŠćÙüćö

Ē×ĘÜĒøÜǰêćööćêøåćîǰASTM C 773-88 ĒúąǰC 373-88 êćöúĈéĆïǰ 

ßĉĚîÜćîĀúĆÜđñćǰÝąëĎÖîĈöćüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜđÙöĊǰĒúąēÙøÜÿøšćÜñúċÖéšü÷đìÙîĉÙ XRF ĒúąđìÙîĉÙǰ

XRD êćöúĈéĆïǰÖćøìéÿĂïÿöïĆêĉìćÜÖć÷õćó ðøąÖĂïéšü÷ǰÙüćöĀîćĒîŠîǰðøĉöćèøĎóøčîǰĒúąÖćøéĎéàċöîĚĈǰēé÷

ßĉĚîÜćîÝąëĎÖîĈöćüĉđÙøćąĀŤìéÿĂïêćöĀúĆÖÖćøĒìîìĊęîĚĈĔîüĆêëč×ĂÜĂćøŤÙĉöĉéĊÿǰ(Archimedes Principle) Ĕî×èą

ìĊęđðĂøŤđàĘîêŤÖćøĀéêĆüĀúĆÜÖćøđñć ëĎÖüĉđÙøćąĀŤêćöÿöÖćøìĊęǰ1 
  

 
                                                                                                                                     (1) 

 

ÖćøìéÿĂïÙŠćÙüćöêšćîìćîÙüćöđÙšîĂĆéǰ	Compressive Strength
ǰđðŨîÖćøêøüÝÿĂïÙŠćÙüćöĒ×ĘÜĒøÜ

×ĂÜßĉĚîÜćîðøąđõìĂĉåǰēé÷öĊüĉíĊÖćøìéÿĂïÙüćöêšćîìćîÙüćöđÙšîĂĆéǰđóČęĂđðøĊ÷ïđìĊ÷ïêćöćêøåćî×ĂÜĂĉåöĂâ

ĂčêÿćĀÖøøöǰ 

 

 

 

đðĂøŤđàĘîêŤÖćøĀéêĆüĀúĆÜÖćøđñć��
Ùüćö÷ćüĀúĆÜÖćøĂïĒĀšÜ�Ùüćö÷ćüĀúĆÜÖćøđñć

Ùüćö÷ćüĀúĆÜÖćøĂïĒĀšÜ
ǰ����� 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ1ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 
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3. ñúÖćøüĉÝĆ÷ǰǰ 

ñúüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜéĉîìĊęîĈöćĔßšìĈĂĉåǰéĆÜĒÿéÜĔîêćøćÜìĊęǰ1 ĂÜÙŤðøąÖĂïĀúĆÖ×ĂÜñú

üĉđÙøćąĀŤìćÜđÙöĊ×ĂÜéĉîǰðøąÖĂïéšü÷ǰàĉúĉÖć (SiO2) ĂúĎöĉîć (Al2O3) đĀúĘÖĂĂÖĕàéŤ (Fe2O3) ēóĒìÿđàĊ÷öĂĂÖĕàéŤ 

(K2O) ĕìđìđîĊ÷öĕéĂĂÖĕàéŤ (TiO2) ĒÙúđàĊ÷öĂĂÖĕàéŤ (CaO) ĒúąĒöÜÖćîĊÿĂĂÖĕàéŤ (MnO) Ĕî×èąìĊęĒÖšüǰ 

öĊĂÜÙŤðøąÖĂï×ĂÜàĉúĉÖćǰ	Silica
ǰēàđéĊ÷öĂĂÖĕàéŤǰ	Sodium Oxide
ǰĒúąĒÙúđàĊ÷öĂĂÖĕàéŤǰ	Calcium Oxide
ǰ 

ĔîðøĉöćèĀúĆÖ 

 

êćøćÜìĊę 1 ĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜüĆêëčéĉïìĊęîĈöćĔßšĔîÖćøýċÖþć 

Oxides wt% 

Clay  Glass cullet 

SiO2 

Al2O3 

MgO 

CaO 

Fe2O3 

MnO 

TiO2 

Na2O 

K2O 

LOI 

58.76 

21.34 

- 

0.21 

5.10 

1.18 

0.93 

- 

3.10 

8.74 

68.70 

3.10 

2.45 

9.86 

0.65 

- 

0.12 

13.67 

1.00 

- 

 

ÝćÖñúüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜĒøŠ×ĂÜéĉîǰĒúąđýþĒÖšüìĊęîĈöćĔßšĔîÖćøýċÖþćĒÿéÜĔîøĎðìĊęǰ1Ö Ēúą 1× 

êćöúĈéĆïǰñúÝćÖÖćøýċÖþćóïüŠćǰéĉîöĊĒøŠÙĂüìàŤǰ	Quartz=Q)ǰöĆúēÙĕüìŤǰ	Muscovite=M)ǰđÖćúĉîĕîìŤǰ	Kaolinte=K
ǰ

ĂĆúÙćĕúîŤ-đôúéŤÿðćøŤǰ	Alkali-feldspar=F
ǰĒúąăĊöćĕìøŤǰ	Hematite=H
ǰĔî×èąìĊęđýþĒÖšüöĊēÙøÜÿøšćÜđðŨîĒïïǰ

ĂÿĆèåćîǰ	Amorphous
ǰđîČęĂÜÝćÖĕöŠöĊóĊÙìĊęđÖĉé×ċĚîìĊęöčöǰ�Tǰēé÷ÿĆÜđÖêđĀĘîĕéšüŠćǰÖøćôöĊúĆÖþèąåćîÖüšćÜĔîßŠüÜöčöǰ

�Tǰðøąöćèǰ20���ǰĂÜýć 
 

 
 

(Ö) 
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øĎðìĊęǰ1 ñúüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜĒøŠ×ĂÜǰ	Ö
ǰéĉîǰĒúąǰ	×
ǰđýþĒÖšü 

 

éĉîìĊęîĈöćĔßšĔîÖøąïüîÖćøñúĉêĂĉåÿĈĀøĆïìĈđðŨîßĉĚîìéúĂÜĕéšñÿöđýþĒÖšüǰēé÷ìĊęĕéšöĊÖćøÙüïÙčöĂčèĀõĎöĉ

ÿĈĀøĆïÖćøđñćǰĒúąĂĆêøćÿŠüîñÿöǰñúÝćÖÖćøýċÖþćÙčèÿöïĆêĉđßĉÜÖć÷õćóǰàċęÜðøąÖĂïéšü÷ ÖćøĀéêĆüĀúĆÜÖćøđñćǰ

ÙüćöĀîćĒîŠîǰÙŠćÖćøéĎéàċöîĚĈǰĒúąÙüćöóøčîêĆüǰÝćÖÖćøýċÖþćóïüŠćǰÖćøĀéêĆüđßĉÜđÿšî×ĂÜĂĉåđðŨîóćøćöĉđêĂøŤ

ÿĈÙĆâöćÖ đîČęĂÜÝćÖÖćøĀéêĆü×îćéĔĀâŠĂćÝîĈĕðÿĎŠÖćøđÖĉéÙüćöêċÜđÙøĊ÷éĒúąÖćøĒêÖĀĆÖ×ĂÜĂĉåĕéšǰēé÷ìĆęüĕðÖćøĀéêĆü

ìĊęĔßšĔîÖćøÿøšćÜĂĉåéĉîđĀîĊ÷ü đÖĉé×ċĚîđîČęĂÜÝćÖÖćøøąđĀ÷×ĂÜîĚĈìĊęĒìøÖêĆüĂ÷ĎŠøąĀüŠćÜĂîčõćÙéĉîđĀîĊ÷ü ëšćĀćÖéĉîđĀîĊ÷ü

öĊ×îćéĂîčõćÙìĊęúąđĂĊ÷éǰđöČęĂîĚĈøąđĀ÷ĂĂÖĕðÝąđÖĉéÖćøĀéêĆüđðŨîĂ÷ŠćÜöćÖǰĒúąëšćĀćÖ×îćéĂîčõćÙ×ĂÜéĉî  

öĊ×îćéĂîčõćÙēê ÖćøĀéêĆüÖĘÝąîšĂ÷ÖüŠć ēé÷ðÖêĉÙčèøĎðìĊęéĊ×ĂÜÖćøĀéêĆü×ĂÜĂĉåÝąêšĂÜêęĈÖüŠćǰ�ǰđðĂøŤđàĘîêŤǰñúÝćÖ

ÖćøýċÖþć×ĂÜĂĉåĀúĆÜÖćøđñćìĊęĂčèĀõĎöĉøąĀüŠćÜǰ900-1100 ĂÜýćđàúđàĊ÷ÿǰóïüŠć ÖćøĀéêĆüĀúĆÜÖćøđñćìĊęĂčèĀõĎöĉǰ

900 ĂÜýćđàúđàĊ÷ÿǰöĊÙŠćêĆĚÜĒêŠǰ2.75% ÝîëċÜǰ3.14% ×ĂÜÖćøđêĉöđýþĒÖšüǰ	5-20%
ǰĔî×èąìĊęéĉîìĊęĕöŠĕéšđêĉöđýþĒÖšüîĆĚî

öĊÙŠćÖćøĀéêĆüđìŠćÖĆïǰ3.43% ÿŠüîĂčèĀõĎöĉǰ950 ĂÜýćđàúđàĊ÷ÿǰöĊÙŠćÖćøĀéêĆüĂ÷ĎŠøąĀüŠćÜǰ2.71 ëċÜǰ3.67% ìĊęĂčèĀõĎöĉǰ

1000 ĂÜýćđàúđàĊ÷ÿǰÙŠćÖćøĀéêĆüÿĎÜÿčéöĊÙŠćǰ4.81% ×ĂÜÖćøđêĉöđýþĒÖšüìĊęǰ5% ĒúąÙŠćÖćøĀéêĆüêęĈÿčéöĊÙŠćǰ2.83% 

×ĂÜÖćøđêĉöđýþĒÖšüìĊęǰ10% Ĕî×èąìĊęÙŠćÖćøĀéêĆüìĊęĂčèĀõĎöĉǰ1100 ĂÜýćđàúđàĊ÷ÿǰĂ÷ĎŠøąĀüŠćÜǰ3.27-5.43% éĆÜĒÿéÜ 

ñúÖćøìéúĂÜêćöøĎðìĊęǰ2 ÝćÖúĆÖþèąÖćøĀéêĆüéĆÜÖúŠćüìĊęĂčèĀõĎöĉĀšĂÜ ÝîëċÜĂčèĀõĎöĉǰ500 ĂÜýćđàúđàĊ÷ÿǰöĊÖćøĀéêĆü

đúĘÖîšĂ÷ đðŨîñúđîČęĂÜöćÝćÖÖćøđñćĕĀöš×ĂÜĂĉîìøĊ÷ŤÿćøǰĒúąÖćøøąđĀ÷×ĂÜîĚĈǰßŠüÜĂčèĀõĎöĉǰ500-700 ĂÜýćđàúđàĊ÷ÿǰ

[4]ǰĂĉåđÖĉéÖćø×÷ć÷êĆüǰìĊęĂčèĀõĎöĉǰ700-900 ĂÜýćđàúđàĊ÷ÿǰđÖĉéÖćøĀéêĆüđóĉęö×ċĚîđúĘÖîšĂ÷ǰĒúąßŠüÜĂčèĀõĎöĉÝćÖǰ900-

1200 ĂÜýćđàúđàĊ÷ÿǰÝąđÖĉéÖćøĀéêĆüöćÖǰĒúąÝćÖøĎðìĊęǰ2 ÝąÿĆÜđÖêĕéšüŠć ìĊęĂčèĀõĎöĉĔîÖćøđñćÿĎÜ×ċĚî ÖćøĀéêĆü 

ÖĘÝąđóĉęööćÖ×ċĚîêćöĕðéšü÷ đîČęĂÜÝćÖÖćøÿčÖêĆü×ĂÜđîČĚĂéĉîǰàċęÜđÖĉéÝćÖÖćøĀúĂöúąúć÷×ĂÜÖúčŠöĂĆúÙćĕúîŤǰ	Flux
ǰĒúą

ĒÖšüìĊęđêĉöúÜĔîÿŠüîñÿöîĆĚîđøĉęöÖćøĀúĂöêĆü [8] îĂÖÝćÖîĊĚđýþĒÖšü÷ĆÜđðŨîêĆüßŠü÷úéĂčèĀõĎöĉĔîÖćøđñćĕĀöš Ēúą÷ĆÜ

ìĈĔĀšđîČĚĂéĉî öĊÙüćöĒ×ĘÜĒÖøŠÜúéÖćøéĎéàċöîĚĈǰēé÷ìĊęßŠüÜĂčèĀõĎöĉǰ900-950 ĂÜýćđàúđàĊ÷ÿǰÝąđÖĉéÖćøđñćĕĀöš×ĂÜ

ĂĉîìøĊ÷Ťÿćøǰ	Carbon
ǰĔîđîČĚĂéĉîëĎÖđñćĕĀöšĀöéǰĒúąóüÖÙćøŤïĂîĕéĂĂÖĕàéŤÝąÿúć÷êĆüìĊęĂčèĀõĎöĉǰ825 ĂÜýćđàúđàĊ÷ÿǰ

ìĊęĂčèĀõĎöĉǰ980 ĂÜýćđàúđàĊ÷ÿǰéĉîđøĉęöđðúĊę÷îēÙøÜÿøšćÜǰ[6] ĒúąđÖĉéÖćøĀéêĆüÝćÖÖćøđøĉęöĀúĂöúąúć÷×ĂÜÖúčŠöĂĆúÙćĕúîŤǰ

	đôúéŤÿðćøŤ
ǰĔîđîČĚĂéĉîđøĉęöĀúĂöúąúć÷ìĊęßŠüÜĂčèĀõĎöĉ 1050-1100 ĂÜýćđàúđàĊ÷ÿ đÖĉéđðŨîēÙøÜÿøšćÜñúċÖöĆúĕúêŤøĎð

đ×ĘöðøąÿćîÖĆîĔîđîČĚĂéĉîǰđóČęĂßŠü÷ĔĀšđÖĉéÙüćöĒ×ĘÜĒÖøŠÜǰĒúąÖćøĀéêĆüđøĉęöđðŨîĕðĂ÷ŠćÜêŠĂđîČęĂÜÝîëċÜĂčèĀõĎöĉÿĉĚîÿčé

Öćøđñć [9] 

 

(×) 
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øĎðìĊęǰ2 ÖøćôĒÿéÜÖćøĀéêĆüĀúĆÜÖćøđñćĂĉåĂčèĀõĎöĉøąĀüŠćÜǰ900ı1,100 ĂÜýćđàúđàĊ÷ÿǰ×ĂÜÖćøđêĉöđýþĒÖšüǰ 

�ı��ǰđðĂøŤđàĘîêŤēé÷îĚĈĀîĆÖ 

 

ÖćøìéÿĂïÙčèÿöïĆêĉÙŠćÙüćöĀîćĒîŠî×ĂÜĂĉåǰđðŨîÖćøêøüÝÿĂïÙŠćîĚĈĀîĆÖ×ĂÜĂĉåàċęÜÝąöĊñúêŠĂÖćøĂĂÖĒïï

ēÙøÜÿøšćÜĂćÙćøǰéĆÜîĆĚîĀćÖÿćöćøëñúĉêĂĉåìĊęöĊÙüćöĀîćĒîŠîêęĈ ÖĘÝąđðŨîñúéĊêŠĂÖćøúéêšîìčîĔîéšćîēÙøÜÿøšćÜ×ĂÜ

ĂćÙćøǰÙüćöĀîćĒîŠî×ĂÜéĉîĂĉå×ċĚîĂ÷ĎŠÖĆïðŦÝÝĆ÷Āúć÷ðøąÖćøǰàċęÜđðŨîñúđÞóćąđÝćąÝÜ×ĂÜüĆêëčéĉïìĊęĔßšüĉíĊÖćø×ĂÜ

ÖćøñúĉêĒúąĂčèĀõĎöĉ×ĂÜÖćøđñćĕĀöšǰÙüćöĀîćĒîŠî×ĂÜĂĉåéĉîđĀîĊ÷üúéúÜ ÙŠćÙüćöĒ×ĘÜĒøÜÖĘÝąúéúÜ Ĕî×èąìĊęÙŠć

éĎéàċöîĚĈđóĉęö×ċĚîǰĔîÖćøýċÖþćîĊĚÙüćöĀîćĒîŠî×ĂÜĂĉå đðŨîÿĆéÿŠüîñÖñĆîÖĆïðøĉöćè×ĂÜđýþĒÖšüìĊęđóĉęö×ċĚî ĔîÿŠüîñÿö

×ĂÜĂĉåǰĔî×èąìĊęÙüćöĀîćĒîŠî×ĂÜĂĉåìĊęđóĉęö×ċĚîÖĆïÖćøđóĉęö×ċĚî×ĂÜĂčèĀõĎöĉĔîÖćøđñćǰàċęÜñúÝćÖÖćøìéúĂÜóïüŠćǰ

ÙüćöĀîćĒîŠîēé÷øüöǰ	Bulk Density
ǰ×ĂÜĂĉåĀúĆÜÖćøđñćìĊęĂčèĀõĎöĉǰ900-1100 ĂÜýćđàúđàĊ÷ÿǰöĊÙŠćÿĎÜÿčéÙČĂǰ1.87ǰ

g/cm3 ×ĂÜÖćøđêĉöđýþĒÖšü 10% ìĊęĂčèĀõĎöĉǰ1100 ĂÜýćđàúđàĊ÷ÿǰēé÷ìĊęÙŠćêęĈÿčé×ĂÜÙŠćÙüćöĀîćĒîŠîđìŠćÖĆïǰ

1.70 g/cm3 ×ĂÜÖćøđêĉöđýþĒÖšüǰ�%ǰìĊęĂčèĀõĎöĉǰ���ǰĂÜýćđàúđàĊ÷ÿǰĔî×èąìĊęéĉîìĊęĕöŠöĊÖćøđêĉöđýþĒÖšüđñć  

ìĊęĂčèĀõĎöĉǰ��������ǰĂÜýćđàúđàĊ÷ÿǰöĊÙŠćÙüćöĀîćĒîŠîđìŠćÖĆï 1.66-1.69 g/cm3 éĆÜĒÿéÜêćöøĎðìĊęǰ3 ÙüćöĀîćĒîŠî

ìĊęđÖĉé×ċĚîÖĆïđîČĚĂéĉî đðŨîñúöćÝćÖÖćøĀúĂöêĆü×ĂÜĒÖšüìĊęđðŨîÿŠüîñÿöúÜĔîđîČĚĂéĉîǰàċęÜēé÷ðÖêĉĒúšüĒÖšüßîĉéēàéćĕúöŤîĊĚ 

đøĉęöĀúĂöêĆüìĊęĂčèĀõĎöĉðøąöćèǰ����-���� ĂÜýćđàúđàĊ÷ÿǰàċęÜĒÖšüîĊĚÝąĀúĂöúąúć÷ĒúąðŗéøĎóøčîĔîđîČĚĂéĉî   

ìĈĔĀšđîČĚĂéĉîöĊÙüćöĀîćĒîŠîđóĉęööćÖ×ċĚîǰĒúą÷ĆÜöĊñúìĈĔĀšĂĉåöĊÙüćöĒ×ĘÜĒøÜĒúąìîìćî 

ÖćøéĎéàċöîĚĈĒúąÙüćöóøčîêĆü (Water Absorption and Porosity) đðŨîðŦÝÝĆ÷ÿĈÙĆâìĊęöĊñúêŠĂÙüćöìîìćî

×ĂÜÖšĂîĂĉåĒúąđðŨîüĆéÙüćöóøčîêĆü×ĂÜĂĉåǰéĆÜîĆĚîēÙøÜÿøšćÜõć÷Ĕî×ĂÜĂĉåÝąêšĂÜĀîćĒîŠîöćÖóĂ ìĊęÝąðŜĂÜÖĆîĕöŠĔĀšîĚĈ 

àċöñŠćîĕéšĔîðøĉöćèöćÖÖüŠćìĊęöćêøåćîĕéšÖĈĀîéđĂćĕüš đóČęĂđóĉęöÙüćöĀîćĒîŠîĒúąúéÖćøéĎéàċöîĚĈĂčèĀõĎöĉĔîÖćøđñć 

đðŨîðŦÝÝĆ÷ìĊęÿŠÜñúēé÷êøÜêŠĂĂĉåǰĔîÖćøýċÖþćîĊĚðøĉöćè×ĂÜđýþĒÖšüìĊęñÿöĔîĂĉåìĊęĂčèĀõĎöĉÖćøđñćêęĈǰ	��� ĂÜýćđàúđàĊ÷ÿ
ǰ

ĂĆêøćÖćøéĎéàċöîĚĈúéúÜĔîúĆÖþèąđßĉÜđÿšîǰéĆÜĒÿéÜĔîøĎðìĊęǰ4ǰÙŠćÖćøéĎéàċöîĚĈ×ĂÜĂĉåđñćìĊęĂčèĀõĎöĉøąĀüŠćÜǰ���ǰ

Ēúąǰ����ǰĂÜýćđàúđàĊ÷ÿ öĊÙŠćĂ÷ĎŠĔîßŠüÜǰ������������ǰ×ĂÜÖćøđêĉöđýþĒÖšüìĊęǰ5-20% Ĕî×èąìĊęĂĉåìĊęĕöŠĕéšđêĉöđýþĒÖšüǰ

ÝąöĊÙŠćÖćøéĎéàċöîĚĈđìŠćÖĆïǰ13.86-19.45% ÖćøéĎéàċöîĚĈđðŨîÿĆéÿŠüîēé÷êøÜÖĆïÙüćöóøčîêĆüĂ÷ŠćÜßĆéđÝîǰéĆÜîĆĚî

ĒîüēîšöìĊęÙúšć÷ÖĆîóïĔîÖćøéĎéàċöîĚĈĒúąÙüćöóøčîêĆüǰ	Porosity
ǰñúÖćøýċÖþćÙŠćÙüćöóøčîêĆü×ĂÜĂĉåǰđöČęĂöĊÖćøđóĉęö

ĂĆêøćÿŠüî×ĂÜđýþĒÖšü ÝąóïüŠćǰÙüćöóøčîêĆü×ĂÜĂĉåÝąúéúÜêćöðøĉöćèÿĆéÿŠüî×ĂÜêĆüđêĉöǰñúÖćøýċÖþć ĒÿéÜÙŠć

ÙüćöóøčîêĆüÿĎÜìĊęÿčéÙČĂǰ������ǰ×ĂÜÖćøđêĉöđýþĒÖšüìĊęǰ��ǰìĊęĂčèĀõĎöĉÖćøđñćǰ900 ĂÜýćđàúđàĊ÷ÿǰĒúąÙŠćÙüćöóøčîêĆü

2.00
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êęĈÿčéÙČĂǰ������ǰ×ĂÜÖćøđêĉöđýþĒÖšü ���ǰìĊęĂčèĀõĎöĉÖćøđñć 1100 ĂÜýćđàúđàĊ÷ÿǰĒÿéÜêćöøĎðìĊęǰ4 Ēúąǰ5ǰ

îĂÖÝćÖîĊĚóïüŠć Öćøđóĉęö×ċĚî×ĂÜðøĉöćèđýþĒÖšüìĊęđóĉęöĒúąĂčèĀõĎöĉĔîÖćøđñćđóĉęöÿĎÜ×ċĚî ÝąóïüŠćðøĉöćèÙüćöóøčîêĆü

×ĂÜĂĉåúéúÜǰàċęÜđÖĉé×ċĚîÝćÖÖćøĀúĂöúąúć÷×ĂÜĒÖšüìĊęđðŨîÿŠüîñÿöĔîđîČĚĂéĉîǰĒúąÝąÿŠÜñúĔĀšÙüćöĀîćĒîŠîđóĉęö×ċĚî

ĒúąÖćøøĆïĒøÜĂĆé×ĂÜĂĉåÝąđóĉęöêćöĕðéšü÷ 

 

øĎðìĊęǰ3 ÖøćôÙüćöĀîćĒîŠîēé÷øüöǰ	Bulk Density
ǰĀúĆÜÖćøđñćĂĉåĂčèĀõĎöĉøąĀüŠćÜǰ900-1,100 ĂÜýćđàúđàĊ÷ÿǰ

×ĂÜÖćøđêĉöđýþĒÖšüǰ�-��ǰđðĂøŤđàĘîêŤēé÷îĚĈĀîĆÖ 

 

øĎðìĊęǰ4 ÖøćôÖćøéĎéàċöîĚĈǰ	Water Absorption
ǰĀúĆÜÖćøđñćĂĉåĂčèĀõĎöĉøąĀüŠćÜǰ900-1100 ĂÜýćđàúđàĊ÷ÿ 

×ĂÜÖćøđêĉöđýþĒÖšüǰ�-��ǰđðĂøŤđàĘîêŤēé÷îĚĈĀîĆÖ 
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øĎðìĊęǰ5 ÖøćôĒÿéÜÙŠćÙüćöóøčîêĆüǰ	Apparent porosity
ǰĀúĆÜÖćøđñćĂĉåĂčèĀõĎöĉøąĀüŠćÜǰ900-1100  

ĂÜýćđàúđàĊ÷ÿǰ×ĂÜÖćøđêĉöĒÖšüǰ�-��ǰđðĂøŤđàĘîêŤēé÷îĚĈĀîĆÖ 

 

ÖćøìéÿĂïÙčèÿöïĆêĉÙüćöêšćîìćîÙüćöđÙšîĂĆé×ĂÜĂĉåǰđðŨîÖćøêøüÝÿĂïÙüćöĒ×ĘÜĒøÜǰ	Strength
ǰ×ĂÜĂĉå

ìĊęöĊÙüćöÿĈÙĆâĒúąđðŨîìĊę÷ĂöøĆïĔîĂčêÿćĀÖøøöǰöĊđĀêčñúÿĈÙĆâÿĂÜðøąÖćøÿĈĀøĆïĂĉåìĊęÝąëĎÖîĈĕðĔßšÜćîÖŠĂÿøšćÜ

ÙČĂǰðøąÖćøĒøÖ ĂĉåÝąêšĂÜöĊÙčèÿöïĆêĉøĆïĒøÜĂĆéǰĒúąêšćîìćîêŠĂÖćø×ĆéÿĊĕéšǰðøąÖćøìĊęÿĂÜ Ĕî×èąìĊęÙčèÿöïĆêĉĂČęî ėǰ

ÙŠĂî×šćÜ÷ćÖìĊęÝąðøąđöĉîÙüćöêšćîìćîĒøÜĂĆéđðŨîđøČęĂÜÜŠć÷ìĊęÿćöćøëÖĈĀîéĕéšǰÙŠćÙüćöĒ×ĘÜĒøÜĒÿéÜëċÜéĆßîĊßĊĚüĆé 

ìĊęÿĈÙĆâĀøĆïüĆÿéčÖŠĂÿøšćÜǰêćööćêøåćî×ĂÜöćêøåćîñúĉêõĆèæŤĂčêÿćĀÖøøöǰ	öĂÖ.2531-77
ǰĕéšÖĈĀîéÙŠćÙüćöĒ×ĘÜĒøÜ

×ĂÜĂĉåÖŠĂÿøšćÜĕüš ÙČĂǰ3.5 đöÖąðćÿÙćúǰ	MPa
 ðŦÝÝĆ÷ìĊęöĊñúêŠĂÙŠćÙüćöĒ×ĘÜĒøÜ×ĂÜđîČĚĂéĉîĀúĆÜÝćÖÖćøđñć ÝąöĊ

ÙüćöÿĆöóĆîíŤÖĆïÙŠćÙüćöóøčîêĆüĒúąÙŠćÙüćöĀîćĒîŠîđðŨîÿĈÙĆâǰéĉîìĊęöĊÙüćöóøčîêĆüêęĈ ÝąóïüŠć ÙüćöĀîćĒîŠî×ĂÜ

đîČĚĂéĉîÝąÿĎÜĂĊÖ ìĆĚÜ÷ĆÜÿŠÜñúĔĀšöĊÙŠćÙüćöĒ×ĘÜĒøÜÿĎÜêćöĕðéšü÷ ĔîÖćøýċÖþćîĊĚóïüŠć ÙŠćÙüćöĒ×ĘÜ×ĂÜĂĉåđðŨîñúēé÷êøÜ

ÖĆïðøĉöćè×ĂÜêĆüđêĉöǰ	đýþĒÖšü
ǰĒúąĂčèĀõĎöĉĔîÖćøđñćǰÙŠćÙüćöĒ×ĘÜĒøÜÝćÖÖćøìéúĂÜĀúĆÜÖćøđñć óïüŠćǰÙüćöĒ×ĘÜĒøÜ

×ĂÜĂĉåÝąđóĉęö×ċĚîđöČęĂĂčèĀõĎöĉĔîÖćøđñćđóĉęöÿĎÜ×ċĚîǰÖćøđóĉęö×ċĚî×ĂÜÙŠćÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉå  đðŨîñúöćÝćÖÖćøúéúÜ

×ĂÜÙüćöóøčîêĆüǰĒúąÖćøđóĉęö×ċĚî×ĂÜÙüćöĀîćĒîŠîǰ	Density
ǰøŠüöÖĆïÖćøđóĉęö×ċĚî×ĂÜĂčèĀõĎöĉĔîÖćøđñćǰ[10]ǰ 

ÝćÖøĎðìĊęǰ6 ĒÿéÜÙŠćÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉå ēé÷ìĊęöĊĂĆêøćÿŠüîñÿöìĊęĒêÖêŠćÜÖĆîÝćÖÖćøđêĉöđýþĒÖšüêĆĚÜĒêŠǰ5ı20% 

ēé÷îĚĈĀîĆÖǰĒúąđñćìĊęĂčèĀõĎöĉêĆĚÜĒêŠǰ900ı1100 ĂÜýćđàúđàĊ÷ÿǰñúÝćÖÖćøìéúĂÜóïüŠćǰÙŠćÙüćöĒ×ĘÜĒøÜÿĎÜÿčé ÙČĂǰ

33.49 MPa ìĊęÖćøđêĉöđýþĒÖšüǰ��%ǰđñćìĊęĂčèĀõĎöĉǰ1100 ĂÜýćđàúđàĊ÷ÿǰĒúąÙŠćÙüćöĒ×ĘÜĒøÜêęĈÿčé ÙČĂǰ19.30 MPa 

ÝćÖÖćøđêĉöđýþĒÖšüǰ�%ǰđñćìĊęĂčèĀõĎöĉǰ900 ĂÜýćđàúđàĊ÷ÿǰĔî×èąìĊęĂĉåìĊęĕöŠĕéšđêĉöđýþĒÖšüđñćĂ÷ĎŠĔîßŠüÜĂčèĀõĎöĉǰ

���ı����ǰĂÜýćđàúđàĊ÷ÿǰóïüŠć öĊÙŠćÙüćöĒ×ĘÜ ÙČĂǰ16.45ı20.37 MPa Ă÷ŠćÜĕøÖĘêćöîĂÖÝćÖÙŠćÙüćöóøčîêĆüǰ 

ìĊęÿŠÜñúēé÷êøÜêŠĂÙŠćÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉåìĊęñŠćîÖćøđñćĒúšüǰ÷ĆÜöĊðŦÝÝĆ÷ĂČęîìĊęÿŠÜñúêŠĂÙŠćÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉå ÖúŠćüÙČĂ 

ðäĉÖĉøĉ÷ćìĊęđÖĉéÝćÖÖćøđÖĉéñúċÖöĆúĕúêŤ×ċĚîĔîđîČĚĂéĉî àċęÜÝąđðŨîêĆüßŠü÷đóĉęöÙüćöĒ×ĘÜĒøÜǰàċęÜúĆÖþèą×ĂÜñúċÖöĆúĕúêŤ  

ÝąÙúšć÷ÖĆïøĎðđ×ĘöìĊęöĊÖćøÿćîÖĆîÖøąÝć÷êĆüĒìøÖêĆüĂ÷ĎŠøąĀüŠćÜĂîčõćÙ×ĂÜđîČĚĂéĉîǰ[3] ÝċÜđðŨîñúìĈĔĀšđîČĚĂéĉîđàøć

öĉÖöĊÙüćöĒ×ĘÜĒøÜđóĉęö×ċĚî 
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øĎðìĊęǰ6 ÖøćôĒÿéÜÙŠćÙüćöĒ×ĘÜĒøÜǰ	Compressive Strength
ǰĀúĆÜÖćøđñćĂĉåĂčèĀõĎöĉøąĀüŠćÜǰ900ı1100  

ĂÜýćđàúđàĊ÷ÿǰ×ĂÜÖćøđêĉöđýþĒÖšü �ı��ǰđðĂøŤđàĘîêŤēé÷îĚĈĀîĆÖ 

 

4. ÿøčðñúÖćøüĉÝĆ÷ǰǰ 
ÖćøüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜéĉîìĊęĔßšĔîÖćøìéúĂÜ óïüŠć öĊĂÜÙŤðøąÖĂï×ĂÜàĉúĉÖć (SiO2) ĂúĎöĉîć 

(Al2O3) đĀúĘÖĂĂÖĕàéŤ (Fe2O3) ēóĒìÿđàĊ÷öĂĂÖĕàéŤ (K2O) ĕìđìđîĊ÷öĕéĂĂÖĕàéŤ (TiO2) ĒÙúđàĊ÷öĂĂÖĕàéŤ (CaO) 

ĒúąĒöÜÖćîĊÿĂĂÖĕàéŤ (MnO) Ĕî×èąìĊęĒÖšüöĊĂÜÙŤðøąÖĂï×ĂÜàĉúĉÖćǰ	Silica
ǰēàđéĊ÷öĂĂÖĕàéŤǰ	Sodium Oxide
ǰ

ĒúąĒÙúđàĊ÷öĂĂÖĕàéŤǰ	Calcium Oxide
 ÝćÖñúüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜĒøŠ×ĂÜüĆêëčéĉïìĊęîĈöćĔßšĔîÖćøýċÖþć  

ÙČĂ éĉîĒúąđýþĒÖšü ñúÝćÖÖćøýċÖþćóïüŠć ĔîĒøŠéĉîöĊĒøŠÙĂüìàŤǰ	Quartz=Q) öĆúēÙĕüìŤǰ	Muscovite=M) đÖćúĉîĕîìŤǰ

	Kaolinte=K
ǰĂĆúÙćĕúîŤ-đôúéŤÿðćøŤǰ	Alkali-feldspar=F
ǰĒúąăöćĕìøŤǰ	Hematite=H
ǰĔî×èąìĊęđýþĒÖšü 

öĊēÙøÜÿøšćÜđðŨîĒïïĂÿĆèåćîǰ	Amorphous
 

 ÖćøüĉđÙøćąĀŤúĆÖþèąđÞóćą×ĂÜÙčèÿöïĆêĉđßĉÜÖć÷õćóǰĒúąÙčèÿöïĆêĉđßĉÜÖúǰēé÷ĔßšđýþĒÖšüđðŨîÿŠüîñÿö

ĔîđîČĚĂéĉî ñúÝćÖÖćøýċÖþćĂĉåĀúĆÜÖćøđñćìĊęĂčèĀõĎöĉøąĀüŠćÜǰ900-1100 ĂÜýćđàúđàĊ÷ÿǰóïüŠć ÖćøĀéêĆüĀúĆÜÖćøđñć

ìĊęĂčèĀõĎöĉǰ900 ĂÜýćđàúđàĊ÷ÿǰöĊÙŠćêĆĚÜĒêŠǰ2.75% ÝîëċÜǰ3.14% ×ĂÜÖćøđêĉöđýþĒÖšüǰ	5-20%
ǰĔî×èąìĊęéĉîìĊęĕöŠĕéš

đêĉöđýþĒÖšüîĆĚî öĊÙŠćÖćøĀéêĆüđìŠćÖĆïǰ3.43% ÿŠüîĂčèĀõĎöĉǰ950 ĂÜýćđàúđàĊ÷ÿǰöĊÙŠćÖćøĀéêĆüĂ÷ĎŠøąĀüŠćÜǰ2.71 ëċÜǰ

3.67% ìĊęĂčèĀõĎöĉǰ1000 ĂÜýćđàúđàĊ÷ÿǰÙŠćÖćøĀéêĆüÿĎÜÿčéöĊÙŠćǰ4.81% ×ĂÜÖćøđêĉöđýþĒÖšüìĊęǰ5% ĒúąÙŠćÖćøĀé

êĆüêęĈÿčéöĊÙŠćǰ2.83% ×ĂÜÖćøđêĉöđýþĒÖšüìĊęǰ10% Ĕî×èąìĊęÙŠćÖćøĀéêĆüìĊęĂčèĀõĎöĉǰ1100 ĂÜýćđàúđàĊ÷ÿǰĂ÷ĎŠøąĀüŠćÜǰ

3.27-5.43% ÙüćöĀîćĒîŠîēé÷øüöǰ	Bulk Density
ǰ×ĂÜĂĉåĀúĆÜÖćøđñćìĊęĂčèĀõĎöĉǰ900ı1100 ĂÜýćđàúđàĊ÷ÿǰ 

öĊÙŠćÿĎÜÿčéÙČĂǰ1.87 g/cm3 ×ĂÜÖćøđêĉöđýþĒÖšüǰ10% ìĊęĂčèĀõĎöĉǰ1100 ĂÜýćđàúđàĊ÷ÿǰēé÷ìĊęÙŠćêęĈÿčé×ĂÜÙŠćÙüćö

ĀîćĒîŠîđìŠćÖĆïǰ1.70 g/cm3 ×ĂÜÖćøđêĉöđýþĒÖšüǰ�%ǰìĊęĂčèĀõĎöĉǰ���ǰĂÜýćđàúđàĊ÷ÿǰĔî×èąìĊęéĉîìĊęĕöŠöĊÖćøđêĉö

đýþĒÖšüđñćìĊęĂčèĀõĎöĉǰ���ı����ǰĂÜýćđàúđàĊ÷ÿǰöĊÙŠćÙüćöĀîćĒîŠîđìŠćÖĆïǰ1.66ı1.69 g/cm3ǰÖćøéĎéàċöîĚĈ×ĂÜ

ĂĉåđñćìĊęĂčèĀõĎöĉøąĀüŠćÜǰ���ǰĒúąǰ����ǰĂÜýćđàúđàĊ÷ÿ öĊÙŠćĂ÷ĎŠĔîßŠüÜǰ�����ı������ǰ×ĂÜÖćøđêĉöđýþĒÖšüìĊęǰ 

5ı20% Ĕî×èąìĊęĂĉåìĊęĕöŠĕéšđêĉöđýþĒÖšüǰÝąöĊÙŠćÖćøéĎéàċöîĚĈđìŠćÖĆïǰ13.86ı19.45%ǰĔî×èąìĊęÙüćöóøčîêĆü×ĂÜĂĉå

ÝąúéúÜêćöðøĉöćèÿĆéÿŠüî×ĂÜêĆüđêĉöǰñúÖćøýċÖþćĒÿéÜÙŠćÙüćöóøčîêĆüÿĎÜìĊęÿčé ÙČĂǰ������ǰ×ĂÜÖćøđêĉöđýþĒÖšü

ìĊęǰ��ǰìĊęĂčèĀõĎöĉÖćøđñćǰ900 ĂÜýćđàúđàĊ÷ÿǰĒúąÙŠćÙüćöóøčîêĆüêęĈÿčéÙČĂǰ������ǰ×ĂÜÖćøđêĉöđýþĒÖšüǰ���ǰ 

ìĊęĂčèĀõĎöĉÖćøđñćǰ1100 ĂÜýćđàúđàĊ÷ÿǰÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉåēé÷ìĊęöĊĂĆêøćÿŠüîñÿöìĊęĒêÖêŠćÜÖĆîÝćÖÖćøđêĉöđýþĒÖšü
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êĆĚÜĒêŠǰ5ı20% ēé÷îĚĈĀîĆÖǰĒúąđñćìĊęĂčèĀõĎöĉêĆĚÜĒêŠǰ900ı1100 ĂÜýćđàúđàĊ÷ÿǰñúÝćÖÖćøìéúĂÜóïüŠćǰÙŠćÙüćö

Ē×ĘÜĒøÜÿĎÜÿčé ÙČĂǰ33.49 MPa ìĊęÖćøđêĉöđýþĒÖšüǰ��%ǰđñćìĊęĂčèĀõĎöĉǰ1100 ĂÜýćđàúđàĊ÷ÿǰĒúąÙŠćÙüćöĒ×ĘÜĒøÜ

êęĈÿčéÙČĂǰ19.30 MPa ÝćÖÖćøđêĉöđýþĒÖšüǰ�%ǰđñćìĊęĂčèĀõĎöĉǰ900 ĂÜýćđàúđàĊ÷ÿǰĔî×èąìĊęĂĉå ìĊęĕöŠĕéšđêĉöđýþĒÖšü

đñćĂ÷ĎŠĔîßŠüÜĂčèĀõĎöĉǰ���ı����ǰĂÜýćđàúđàĊ÷ÿǰóïüŠć öĊÙŠćÙüćöĒ×ĘÜÙČĂǰ16.45ı20.37 MPaǰÙüćöĒ×ĘÜĒøÜĒÿéÜëċÜ

éĆßîĊßĊĚüĆéìĊęÿĈÙĆâĀøĆïüĆÿéčÖŠĂÿøšćÜǰêćööćêøåćî×ĂÜöćêøåćîñúĉêõĆèæŤĂčêÿćĀÖøøöǰ	öĂÖ. 77-2545
ǰĕéšÖĈĀîéǰ

ÙŠćÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉåÖŠĂÿøšćÜĕüš ÙČĂǰ3.5 đöÖąðćÿÙćúǰ	MPa
 àċęÜÝćÖÖćøìéúĂÜ óïüŠć ÙüćöĒ×ĘÜĒøÜ×ĂÜĂĉåîĆĚî

ÿĎÜÖüŠćöćêøåćî×ĂÜǰöĂÖ� ìĊęĕéšÖĈĀîéđĂćĕüš 

ǰ 
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1. ïìîĈ 

ĔîðŦÝÝčïĆîÖćø×îÿŠÜìćÜïÖöĊïìïćìÿĈÙĆâĂ÷ŠćÜ÷ĉęÜêŠĂÖćøóĆçîćðøąđìý ĒúąöĊÙüćöÿĈÙĆâêŠĂÖćø×÷ć÷êĆü

ìćÜđýøþåÖĉÝǰēé÷đÞóćąÖćø×îÿŠÜÿćíćøèąǰđóČęĂßŠü÷ĔĀšÖćø×îÿŠÜĒúąÖćøđéĉîìćÜöĊÙüćöêŠĂđîČęĂÜ úéðøĉöćèÖćøĔßš

øë÷îêŤÿŠüîïčÙÙúĒúąđóČęĂðøąĀ÷ĆéóúĆÜÜćîǰêúĂéÝîßŠü÷úéöúóĉþÝćÖ÷ćî÷îêŤǰéĆÜîĆĚîÖćøöĊĒĂðóúĉđÙßĆîìĊęßŠü÷ĔîÖćø

ĒîąîĈÿëćîĊøëÿĂÜĒëüĔîđ×êĂĈđõĂđöČĂÜÿÖúîÙø ĒúąÿćöćøëïĂÖĕéšüŠćøëÿĂÜĒëüÙĆîîĊĚÝčéđøĉęöêšîÝčéðúć÷ìćÜ

ÿĉĚîÿčéìĊęÝčéĕĀî ĒúąÙĈîüèÙŠćĔßšÝŠć÷đìŠćĕĀøŠǰǰàċęÜđðŨîÖćøĂĈîü÷ÙüćöÿąéüÖĔîđøČęĂÜ×ĂÜÖćøđéĉîìćÜǰǰ 

ĔîßŠüÜđìýÖćúìŠĂÜđìĊę÷ü×ĂÜÝĆÜĀüĆéÿÖúîÙøǰÝąöĊîĆÖìŠĂÜđìĊę÷üÝĈîüîöćÖĕðßöÙüćöÿü÷Üćö×ĂÜíøøößćêĉ

ĒúąýĉúðüĆçîíøøöǰìĊęöĊđĂÖúĆÖþèŤÖøąÝć÷Ă÷ĎŠĔîĂĈđõĂđöČĂÜÿÖúîÙø îĆÖìŠĂÜđìĊę÷üĀúć÷ÙîðøąÿïðŦâĀćÖĆïÖćøĀć

ĒĀúŠÜìŠĂÜđìĊę÷üĒúąÖćøđéĉîìćÜ×ĂÜøëÿĂÜĒëüǰđóøćą×šĂöĎúĂĂîĕúîŤìĊęøüïøüö×šĂöĎúøëÿĂÜĒëüĔîĂĈđõĂđöČĂÜ

ÿÖúîÙøîĆĚî öĊîšĂ÷ĒúąĕöŠÙøïëšüîǰ<� �>ǰìĈĔĀšđðŨîĂčðÿøøÙĔîÖćøüćÜĒñîìŠĂÜđìĊę÷üǰ 

éĆÜîĆĚîǰñĎšÝĆéìĈÝċÜöĊĒîüÙĉéóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰđóČęĂøüïøüö×šĂöĎú

øëÿĂÜĒëüìčÖÿć÷õć÷ĔîĂĈđõĂđöČĂÜÿÖúîÙøǰēé÷ĒĂðóúĉđÙßĆîîĊĚ ÿćöćøëĒÿéÜ×šĂöĎúÿëćîìĊęêšîìćÜĕðëċÜ

ðúć÷ìćÜǰîĂÖÝćÖîĊĚĔîĒĂðóúĉđÙßĆî÷ĆÜöĊÖćøÙšîĀćÿëćîìĊęìĊęøëÿĂÜĒëüÙĆîîĊĚÝąñŠćîëîîđÿšîĔéïšćÜ ĒúąøąïčÝĈîüî

ÙŠćĔßšÝŠć÷ǰđóČęĂÙüćöÿąéüÖĔîÖćøđéĉîìćÜĒúąÖćøìŠĂÜđìĊę÷ü 

üĆêëčðøąÿÜÙŤÖćøüĉÝĆ÷ 

1. đóČęĂóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøéšü÷ǰGoogle Map API 

2. đóČęĂýċÖþćðøąÿĉìíĉõćóĒúąÙüćöóċÜóĂĔÝêŠĂĒĂóóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜ
ÿÖúîÙø éšü÷ǰGoogle Map API 

đìÙēîēú÷ĊĒúąđĂÖÿćøÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜìĊęđÖĊę÷ü×šĂÜ 

1. Android Studio: Android Studio đð Ũîǰ IDE Tools ú Šćÿ čéÝćÖǰGoogle ĕü šó ĆçîćēðøĒÖøöǰ

Android ēé÷đÞóćąǰēé÷óĆçîćÝćÖĒîüÙĉéóČĚîåćîöćÝćÖǰ InteliJ IDEA Ùúšć÷ǰėǰÖĆïÖćøìĈÜćî×ĂÜǰEclipse Ēúąǰ

Android ADT Plugin ēé÷üĆêëčðøąÿÜÙŤ×ĂÜǰAndroid Studio ÙČĂ êšĂÜÖćøóĆçîćđÙøČęĂÜöČĂǰIDE ìĊęÿćöćøëóĆçîćĒĂð

óúĉđÙßĆîǰïîǰAndroid ĔĀšöĊðøąÿĉìíĉõćóöćÖ×ċĚîǰìĆĚÜéšćîÖćøĂĂÖĒïïǰGUI ìĊęßŠü÷ĔĀšÿćöćøëǰPreview êĆüĒĂðóúĉđÙ

ßĆîǰöčööĂÜìĊęĒêÖêŠćÜÖĆîïîǰSmart Phone ĒêŠúąøčŠîÿćöćøëĒÿéÜñúïćÜĂ÷ŠćÜĕéšìĆîìĊēé÷ĕöŠêšĂÜìĈÖćøøĆîĒĂð

óúĉđÙßĆîǰïîǰEmulator øüöìĆĚÜ÷ĆÜĒÖšĕ×ðøĆïðøčÜĔîđøČ ęĂÜ×ĂÜÙüćöđøĘü×ĂÜǰEmulator ìĊę÷ĆÜđÝĂðŦâĀćÖĆîĂ÷ĎŠĔî

ðŦÝÝčïĆî 

2. Google Map API: Google Maps API [�>ǰđðŨîßčéǰAPI ×ĂÜǰGoogle ÿĈĀøĆïóĆçîćǰWeb Application 

ĒúąǰMobile Application (Android, iOS) ĕüšÿĈĀøĆïđøĊ÷ÖĔßšĒñîìĊęĒúąßčéǰService êŠćÜǰėǰ×ĂÜǰGoogle đóČęĂóĆçîćǰ

ĒĂðóúĉđÙßĆîĕéšđĀöČĂîÖĆïìĊęǰGoogle ēé÷ĒñîìĊę÷ĆÜǰFeatures êŠćÜǰėǰöćÖöć÷ĔĀšđøĊ÷ÖĔßš 

2.1 ÖćøðøĆïĒêŠÜĒñîìĊęǰ	Styled Map) 

2.2 ßčéÙüïÙčöĒñîìĊęǰ	Map Control) 

2.3 ßčéđÙøČęĂÜöČĂüćéõćóïîĒñîìĊęǰ	Drawing) 

2.4 ÖćøîĈìćÜÝćÖÝčéĀîċęÜĕð÷ĆÜĂĊÖÝčéĀîċęÜǰ	Directions Service) 

2.5 ÖćøÙĈîüèÙüćöÿĎÜ×ĂÜÝčéóĉÖĆéǰ	Elevation Service) 

2.6 ÖćøĒðúÜìĊęĂ÷ĎŠđðŨîóĉÖĆéǰLatitude đđúąǰLongitude 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ1ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ2564ǰ 
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2.7 ÖćøéċÜ×šĂöĎúǰPOI (Point of Interest) ÙČĂ×šĂöĎúÿëćîìĊęêŠćÜǰėǰìĊęǰGoogle øüïøüöĕüšĔĀšǰ

đßŠîǰēøÜĒøö ĀšćÜÿøøóÿĉîÙšćǰēøÜđøĊ÷îǰÿëćîìĊęøćßÖćøêŠćÜǰėǰĒúąĂČęîǰėǰĂĊÖöćÖöć÷ǰ	Places API) öćĔßšÜćîĔîĒĂð

óúĉđÙßĆî 

2.8 Street View 

öĊÜćîüĉÝĆ÷ĀúćÖĀúć÷ÜćîüĉÝĆ÷ìĊęĔßšǰGoogle Map API ĔîÖćøóĆçîćǰ<���>  

3. õćþćÝćüćǰ	Java) Java ĀøČĂǰJava Programming Language ÙČĂ õćþćēðøĒÖøöđßĉÜüĆêëčǰóĆçîć

ēé÷ǰđÝöÿŤǰÖĂÿúĉÜǰĒúąüĉýüÖøÙîĂČęîǰėǰìĊęïøĉþĆìǰàĆîǰĕöēÙøàĉÿđêĘöÿŤǰõćþćîĊĚöĊÝčéðøąÿÜÙŤđóČęĂĔßšĒìîõćþćàĊóúĆÿóúĆÿǰ

(C++) ēé÷øĎðĒïïìĊęđóĉęöđêĉö×ċĚîÙúšć÷ÖĆïõćþćĂĘĂïđÝÖêŤìĊôàĊ 	Objective-C) ĒêŠđéĉöõćþćîĊĚđøĊ÷ÖüŠćǰõćþćēĂŢÖǰ	Oak) 

àċęÜêĆĚÜßČęĂêćöêšîēĂŢÖĔÖúšìĊęìĈÜćî×ĂÜǰđÝöÿŤǰÖĂÿúĉÜǰĒúšüõć÷ĀúĆÜÝċÜđðúĊę÷îĕðĔßšßČęĂ  Java àċęÜđðŨîßČęĂÖćĒôĒìîǰ

ÝčéđéŠî×ĂÜõćþćǰJava Ă÷ĎŠìĊęñĎšđ×Ċ÷îēðøĒÖøöÿćöćøëĔßšĀúĆÖÖćø×ĂÜǰObject-Oriented Programming öćóĆçîć

ēðøĒÖøöéšü÷ǰJava ĕéš 

õćþćǰJava đðŨîõćþćÿĈĀøĆïđ×Ċ÷îēðøĒÖøöìĊęÿîĆïÿîčîÖćøđ×Ċ÷îēðøĒÖøöđßĉÜüĆêëčǰ	OOP: 

Object-Oriented Programming) ēðøĒÖøöìĊęđ×Ċ÷î×ċĚîëĎÖÿøšćÜõć÷ĔîÙúćÿǰéĆÜîĆĚîÙúćÿÙČĂìĊęđÖĘïđöìĂéǰ	Method) 

ĀøČĂóùêĉÖøøöǰ	Behavior) àċęÜöĊÿëćîąǰ	State) ĒúąøĎðóøøèǰ	Identity) ðøąÝĈóùêĉÖøøöǰ	Behavior)  

ìýóúǰ ÝĆîìøõĆÖêøŤǰ<�>ǰĕéšýċÖþć Öćø÷ÖøąéĆïÙčèõćóÖćøĔĀšïøĉÖćø×ĂÜøëðøąÝĈìćÜÿć÷ǰ��ǰĔîÝĆÜĀüĆé

óĉþèčēúÖǰēé÷öĊüĆêëčðøąÿÜÙŤ đóČęĂýċÖþćÙüćöóċÜóĂĔÝ×ĂÜñĎšĔßšïøĉÖćøøëðøąÝĈìćÜðøĆïĂćÖćýÿć÷ǰ�� üŠćĂ÷ĎŠĔî

øąéĆïĔéǰĒúą×šĂđÿîĂĒîą×ĂÜñĎšĔßšïøĉÖćøǰēé÷đÙøČęĂÜöČĂìĊęĔßšĔîÖćøýċÖþćǰÙČĂǰĒïïÿĂïëćöĒúąÖćøÿĈøüÝ×šĂöĎú

õćÙÿîćöǰñúÖćøýċÖþćóïüŠćǰðŦÝÝĆ÷ìĊęñúêŠĂÖćøêĆéÿĉîĔÝĔßšïøĉÖćøøëðøąÝĈìćÜÿć÷ǰ��ǰÙČĂǰÝĈîüîøë  

ìĊęĔĀšïøĉÖćøǰÖćøêøÜêŠĂđüúćǰđ×šćĂĂÖǰÙüćöÿąéüÖÿïć÷ǰĂĆêøćÙŠćēé÷ÿćøǰúĆÖþèąÖćøïøøìčÖñĎšēé÷ÿćøĒúąÙüćöïĆîđìĉÜ

õć÷ĔîøëǰÿĉęÜđĀúŠćîĊĚǰÿćöćøëìĈĔĀšđÖĉéÙüćöðøąìĆïĔÝĔîÖćøĔĀšïøĉÖćø ĒúąöĊñúêŠĂÖćøĔßšïøĉÖćøøëðøąÝĈìćÜÿć÷ǰ��ǰ

ĔîÙøĆĚÜêŠĂĕðǰǰ 

ðćîÝĉêøŤǰǰĀúÜðøąéĉþåŤǰ<�>ǰĕéšýċÖþćđøČęĂÜǰĒĂðóúĉđÙßĆîøĆïøĎšĒúąĒÿéÜêĈĒĀîŠÜÿëćîìĊęìŠĂÜđìĊę÷üÝĆÜĀüĆé

đóßøïčøĊǰêćöÖćøÝĈĒîÖÖúčŠö×ĂÜñĎšĔßšÖĎđÖĉĚúĒöóǰđĂóĊĕĂïîöČĂëČĂøąïïðäĉïĆêĉÖćøĒĂîéøĂ÷éŤǰđðŨîÖćøýċÖþćđóČęĂéĎ

ÙüćöđðŨîĕðĕéšĔîÖćøÿøšćÜĒĂðóúĉđÙßĆîìĊęöĊÖćøúĉĚÜÙŤđÿšîìćÜÝćÖÖĎđÖĉĚúĒöóǰđóČęĂÖćøìŠĂÜđìĊę÷üõć÷ĔîÝĆÜĀüĆéǰēé÷ĔîđîČĚĂĀć

ĕéšöĊ×ĆĚîêĂîĔîÖćøÿøšćÜøąïïĒĂðóúĉđÙßĆîĔîøĎðĒïïøąïïðäĉïĆêĉÖćøĒĂîéøĂ÷éŤǰöĊñĎšìéÿĂïĒĂðóúĉđÙßĆîÝćÖ

ÖúčŠöđðŜćĀöć÷ǰÙČĂǰîĆÖìŠĂÜđìĊę÷üǰÝĈîüîǰ��ǰÙîǰöĊøąéĆïÙąĒîîĂ÷ĎŠĔîøąéĆïéĊöćÖ 

éćøćüøøèǰǰîîìüćÿĊ üĉüĆçîŤǰǰöĊÿčüøøèŤǰĒúąđĂÖÿĉìíĉĝǰǰđìĊ÷öĒÖšüǰ<�>ǰĕéšýċÖþćǰđøČęĂÜÖćøóĆçîćĒĂðóúĉđÙßĆî

đóČęĂÖćøđøĊ÷îøĎšïîøąïïðäĉïĆêĉÖćøĒĂîéøĂ÷éŤǰ�ǰÖøèĊýċÖþćÿĈĀøĆïîĆÖđøĊ÷îßĆĚîǰöĆí÷öýċÖþćðŘìĊęǰ�ǰēøÜđøĊ÷îìć×čöđÜĉî

üĉì÷ćÙćøǰÝĆÜĀüĆéúĈóĎîǰđðŨîÖćøýċÖþćđÖĊę÷üÖĆïÖćøóĆçîćĒĂðóúĉđÙßĆîĔîøąïïðäĉïĆêĉÖćøĒĂîéøĂ÷éŤǰđßŠîǰĂÜÙŤðøąÖĂï

ÿĈÙĆâĔîĒĂðóúĉđÙßĆîǰÖćøĔßšÜćîĒĂðóúĉđÙßĆîǰÖćøÿŠÜđÿøĉöǰÖćøđøĊ÷îøĎšÝćÖĒĂðóúĉđÙßĆîǰēé÷öĊÖúčŠöđðŜćĀöć÷ǰÙČĂǰ

îĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćðŘìĊęǰ�ǰ×ĂÜēøÜđøĊ÷îìć×čöđÜĉîüĉì÷ćÙćøǰēé÷öĊñúðøąđöĉîÙüćöđðŨîĕðêćöđÖèæŤ 

ðŗ÷ąýĆÖéĉĝǰǰëĊĂćÿîćǰ<��>ǰĕéšìĈüĉÝĆ÷ǰđøČęĂÜóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüÿĊîĚĈđÜĉîǰ ēé÷öĊüĆêëčðøąÿÜÙŤđóČęĂǰ 

�
ǰóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüÿĊîĚĈđÜĉîÝĆÜĀüĆéßúïčøĊĔĀšöĊÙčèõćóǰĒúąǰ�
ǰýċÖþćÙüćöóċÜóĂĔÝ×ĂÜÖúčŠöđðŜćĀöć÷

ìĊęöĊêŠĂóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüÿĊîĚĈđÜĉîÝĆÜĀüĆéßúïčøĊǰÖúčŠöđðŜćĀöć÷ǰÙČĂǰñĎšĔßšĀøČĂîĆÖìŠĂÜđìĊę÷üĔîÝĆÜĀüĆéßúïčøĊǰ

đÙøČęĂÜöČĂìĊęĔßšĔîÖćøýċÖþćÙøĆĚÜîĊĚǰÙČĂǰ�
ǰĒĂðóúĉđÙßĆîøëÿĂÜĒëüÿĊîĚĈđÜĉîǰ�
ǰĒïïðøąđöĉîÙčèõćóǰĒúąǰ�
ǰĒïïÿĂïëćö

ÙüćöóċÜóĂĔÝǰÿëĉêĉìĊęĔßšĔîÖćøýċÖþćÙøĆĚÜîĊĚǰÙČĂǰÙŠćđÞúĊę÷ĒúąÿŠüîđïĊę÷Üđïîöćêøåćî 
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ñúÖćøýċÖþćóïüŠćǰǰĒĂðóúĉđÙßĆîøëÿĂÜĒëüÿĊîĚĈđÜĉîǰöĊñúÖćøðøąđöĉîÙčèõćóÝćÖñĎšđßĊę÷üßćâǰēé÷õćóøüöǰ

öĊøąéĆïÙčèõćóĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰ	X =����, S.D.=����
ǰ�
ǰÙüćöóċÜóĂĔÝ×ĂÜÖúčŠöđðŜćĀöć÷ìĊęöĊñúêŠĂĒĂðóúĉđÙßĆî

øëÿĂÜĒëüÿĊîĚĈđÜĉîìĊęóĆçîć×ċĚîǰēé÷øüöĂ÷ĎŠĔîøąéĆïöćÖǰ	X =����, S.D.=����
 

 

2�ǰüĉíĊéĈđîĉîÖćøüĉÝĆ÷ 

üĉíĊÖćøéĈđîĉîÖćøüĉÝĆ÷ǰđøČęĂÜĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøéšü÷ǰGoogle Map APIǰ

ðøąÖĂïĕðéšü÷ĀĆü×šĂéĆÜêŠĂĕðîĊĚ 
đÙøČęĂÜöČĂÖćøüĉÝĆ÷ǰðøąÖĂïéšü÷ 

1. ĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøéšü÷ǰGoogle Map API 

2. Ēïïðøąđöĉîðøąÿĉìíĉõćó×ĂÜĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰéšü÷ǰGoogle 

Map API 

3. ĒïïðøąđöĉîÙüćöóċÜóĂĔÝ×ĂÜĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰéšü÷ǰGoogle 

Map API 

ÖúčŠöđðŜćĀöć÷ǰĒïŠÜđðŨî � ÖúčŠöĕéšĒÖŠ 

1. ñĎšđßĊę÷üßćâÖćøóĆçîćøąïïÙĂöóĉüđêĂøŤǰÝĈîüîǰ5ǰÙîǰìĊęöĊðøąÿïÖćøèŤĔîéšćîóĆçîćøąïï 

ĕöŠîšĂ÷ÖüŠćǰ5ǰðŘ 

2. îĆÖìŠĂÜđìĊę÷üñĎšĔßšïøĉÖćøøëÿĂÜĒëü ÝĈîüîǰ��ǰÙî 

ÖøąïüîÖćøüĉÝĆ÷ĒúąóĆçîć 

ĔîÖćøóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøîĆĚîǰĔßšÖøąïüîÖćøóĆçîć

àĂôĒüøŤĒïïǰSDLC ēé÷öĊ×ĆĚîêĂîéĆÜîĊĚ 

×ĆĚîêĂîìĊęǰ1 ÖćøüĉđÙøćąĀŤøąïïÜćîǰēé÷ìĈÖćøđÖĘïøüïøüöđÿšîìćÜđéĉîøëÿĂÜĒëüĒúąÝčéÝĂéêŠćÜǰėǰ<9] 

óøšĂöìĆĚÜđÖĘïøüïøüöÙüćöêšĂÜÖćø×ĂÜñĎšĔßšÜćîîĈöćÿøšćÜǰUse Case Diagram 

 

 

øĎðìĊę 1 ĒñîõćóǰUse Case Diagram 

Â°�¡ ·̈Á���́

Á�·�Ä�o�µ�Â°�¡¨·Á���́

Á¨º°�Á�oµ¼n®�oµ�°�o��µ���¨µ¥�µ�

�o�®µµ¥¦�

Â���o°¤¼¨�°�µ¥¦�

Á¨º°�Á�oµ¼n®�oµ�°Á�¸É¥ª��́Â°�¡¨·Á���́

°°��µ�Â°�¡¨·Á���́

°´¡Á���o°¤¼¨µ¥¦�Ã�¥µ¦

XVHU

DGPLQ
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ēé÷ĒïŠÜđðŨîÙüćöêšĂÜÖćø×ĂÜñĎšĔßšÜćîĒúąñĎšóĆçîćøąïïéĆÜîĊĚ 

ÙüćöêšĂÜÖćø×ĂÜǰUser 

- Öćøđ×šćĔßšÜćîĒĂðóúĉđÙßĆî 

- ÖćøđúČĂÖđ×šćÿĎŠĀîšćÝĂêšîìćÜǰıǰðúć÷ìćÜ 
- ÖćøđúČĂÖđ×šćÿĎŠĀîšćÝĂÙšîĀćÿć÷øëÿĂÜĒëü 
- ÖćøđúČĂÖđ×šćÿĎŠĀîšćÝĂ×šĂöĎúøëÿĂÜĒëü 
- ÖćøđúČĂÖđ×šćÿĎŠĀîšćÝĂÖćøĔßšÜćî 

- ÖćøđúČĂÖđ×šćÿĎŠĀîšćÝĂđÖĊę÷üÖĆïĒĂðóúĉđÙßĆî 

- ĂĂÖÝćÖĒĂðóúĉđÙßĆî 

ÙüćöêšĂÜÖćø×ĂÜǰDeveloper 

- ĂĆðđéê×šĂöĎúÿć÷øëÿĂÜĒëü 
×ĆĚîêĂîìĊęǰ�ǰ×ĆĚîêĂîÖćøĂĂÖĒïïǰìĈÖćøĂĂÖĒïï Activity diagram ÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆî 

 

øĎðìĊę 2 ĒñîõćóǰFlow Chart 

 

ÝćÖøĎðìĊęǰ�ǰĒñîõćóǰFlow Chart ×ĂÜĒĂðóúĉđÙßĆîǰöĊ×ĆĚîêĂîÖćøìĈÜćîéĆÜîĊĚ 

1. đøĉęöêšîÖćøìĈÜćî 

2. ĒÿéÜĀîšćÝĂĀúĆÖǰēé÷ïîĀîšćÝĂĀúĆÖÝąöĊðčśöǰ�ǰðčśöǰĔĀšÿćöćøëđúČĂÖđóČęĂđ×šćÿĎŠĀîšćÝĂĒÿéÜñú
ĂČęîǰėǰĕéšéĆÜîĊĚ  

- ðčśöĀîšćÝĂǰêšîìćÜ�ðúć÷ìćÜǰÙČĂǰĀîšćÝĂĒÿéÜÙšîĀćÿć÷øëÿĂÜĒëüĔîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰ
óøšĂöìĆĚÜĒÿéÜĒñîìĊęǰđÿšîìćÜđéĉîøëǰêĈĒĀîŠÜðŦÝÝčïĆî×ĂÜñĎšĔßšǰÿëćîìĊę 

- ðčśöĀîšćÝĂǰÿëćîìĊęÿĈÙĆâ�ÿć÷øëǰÙČĂǰĀîšćÝĂĒÿéÜĒñîìĊęÿëćîìĊęÿĈÙĆâĔîÝĆÜĀüĆéÿÖúîÙøǰ
Ēúąÿć÷øëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰóøšĂöìĆĚÜĒÿéÜĒñîìĊęđÿšîìćÜÖćøđéĉîøë 

- ðčśöĀîšćÝĂǰĒîąîĈÝčé×ċĚîøëǰÙČĂǰĒÿéÜĒñîìĊęÿĈĀøĆïÝčé×ċĚîøëÿĂÜĒëüĔĀšÖĆïñĎšĔßšÜćîĒĂðóúĉđÙßĆî 

3. ÝïÖćøìĈÜćî 
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×ĆĚîêĂîìĊęǰ�ǰ×ĆĚîêĂîÖćøéĈđîĉîÜćîǰ	Implementation) Ĕî×ĆĚîêĂîîĊĚöĊÖćøĔßšǰAndroid studio  

ĔîÖćøóĆçîćǰîĂÖÝćÖîĆĚî÷ĆÜöĊÖćøĔßšǰGoogle map APIǰ 

×ĆĚîêĂîìĊęǰ�ǰ×ĆĚîêĂîÖćøêøüÝÿĂïǰ	Verification) îĈēðøĒÖøöìĊęóĆçîćđÿøĘÝĒúšüĕðĔĀšÖúčŠöìéúĂÜĔßš

đóČęĂĀć×ĂïÖóøŠĂÜđóČęĂîĈöćðøĆïðøčÜêŠĂĕð 

×ĆĚîêĂîìĊęǰ�ǰ×ĆĚîêĂîÖćøðøĆïðøčÜǰ	Maintenance) îĈ×šĂöĎúìĊęĕéšöćÝćÖ×ĆĚîêĂîìĊęǰ�ǰöćðøĆïðøčÜ 

 

��ǰñúÖćøüĉÝĆ÷ 

3.1 ñúÖćøóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøéšü÷ǰGoogle Map APIǰ 

óïüŠćǰÿćöćøëóĆçîćĒĂðóúĉđÙßĆî×ċĚîöćĕéšéšü÷õćþć JAVAǰēé÷ĔßšđÙøČęĂÜöČĂđðŨî Android Studio ēé÷

ìĊęĒĂðóúĉđÙßĆî öĊĀîšćÝĂĔîÖćøĒÿéÜñú éĆÜêŠĂĕðîĊĚ 

1. ĀîšćÝĂđöîĎĀúĆÖ ĒÿéÜđöîĎĔĀšđúČĂÖĔßšÜćîĒĂðóúĉđÙßĆîĔîøĎðĒïïéĆÜêŠĂĕðîĊĚǰđöîĎêšîìćÜ-ðúć÷ìćÜǰ

đöîĎÿëćîìĊęÿĈÙĆâĒúąÿć÷øëÿĂÜĒëüǰĒúąđöîĎĒîąîĈÝčé×ċĚîøë éĆÜĒÿéÜĔîøĎðìĊę 3 

 

øĎðìĊę 3ǰĀîšćÝĂĀúĆÖ 
 

2. ĀîšćÝĂĒÿéÜ×šĂöĎúêšîìćÜ�ðúć÷ìćÜ đðŨîĀîšćÝĂĔĀšñĎšĔßšđúČĂÖÿëćîìĊęǰêšîìćÜĒúąðúć÷ìćÜǰ 
éĆÜøĎðìĊęǰ4 đöČęĂĔÿŠ×šĂöĎúÙøïÖéðčśöǰÙšîĀćǰÝąĒÿéÜĒñîìĊęĒúąđÿšîìćÜĔîÖćøđéĉîìćÜéĆÜõćó 

  

øĎðìĊę 4ǰĀîšćÝĂđúČĂÖǰĶêšîìćÜ - ðúć÷ìćÜķǰĒúąĒÿéÜ×šĂöĎúđÿšîìćÜÖćøđéĉîøë 
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3. ĀîšćÝĂĒÿéÜÿëćîìĊęÿĈÙĆâ đðŨîĀîšćÝĂìĊęÝąĒÿéÜÿëćîìĊęÿĈÙĆâĒúąÿć÷øëÿĂÜĒëüǰéĆÜøĎðìĊęǰ5 

đöČęĂÖéđúČĂÖǰÿëćîìĊęÿĈÙĆâǰÝąĒÿéÜĀîšćÝĂÿëćîìĊęÿĈÙĆâĒúąĒÿéÜêĈĒĀîŠÜðŦÝÝčïĆî×ĂÜñĎšĔßšÜćî 
 

ǰǰǰ ǰǰǰ  

øĎðìĊęǰ5 ÿëćîìĊęÿĈÙĆâ 

 

4. ĀîšćÝĂĒÿéÜÿć÷ÿĂÜĒëüǰéĆÜõćóìĊęǰ�ǰđöČęĂÖéđúČĂÖǰÿć÷øëÿĂÜĒëüǰÝąĒÿéÜĀîšćÝĂÿć÷øëÿĂÜĒëüǰ
éĆÜøĎðìĊęǰ� 

 

ǰǰǰ ǰǰǰ  

øĎðìĊęǰ�ǰÿć÷ÿĂÜĒëü 

 

3.2 ñúÖćøýċÖþćðøąÿĉìíĉõćóĒúąÙüćöóċÜóĂĔÝêŠĂĒĂðóúĉđÙßĆîøëÿĂÜĒëüǰõć÷Ĕîđ×êĂĈđõĂđöČĂÜ

ÿÖúîÙøéšü÷ǰGoogle Map APIǰöĊñúÖćøüĉÝĆ÷éĆÜîĊĚ 

3.2.1 ñúÖćøðøąđöĉîðøąÿĉìíĉõćó×ĂÜĒĂðóúĉđÙßĆîǰ 
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ÝćÖêćøćÜìĊęǰ�ǰóïüŠćǰñúÖćøðøąđöĉîðøąÿĉìíĉõćó×ĂÜĒĂðóúĉđÙßĆîǰēé÷øüöĂ÷ĎŠĔîøąéĆïöćÖǰđöČęĂóĉÝćøèć

øć÷éšćîǰóïüŠćǰéšćîìĊęöĊñúðøąđöĉîÿĎÜÿčéǰÙČĂǰéšćîÙüćöÿćöćøëĔîÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆîǰĂ÷ĎŠĔîøąéĆïöćÖìĊęÿčéǰ

éšćîÙüćöđĀöćąÿö×ĂÜđìÙēîēú÷ĊìĊęĔßšĔîÖćøóĆçîćĒĂðóúĉđÙßĆîǰĂ÷ĎŠĔîøąéĆïöćÖǰéšćîÖćøĔßšÜćî×ĂÜĒĂðóúĉđÙßĆîǰ

Ă÷ĎŠĔîøąéĆïöćÖǰĒúąéšćîÙüćööĆęîÙÜĔîéšćîÖćøÝĆéÖćø×ĂÜøąïïǰĂ÷ĎŠĔîøąéĆïöćÖǰĒúąÿøčðñúđÞúĊę÷ēé÷øüöǰĒĂðóúĉđÙßĆî

øëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰñúÖćøðøąđöĉîðøąÿĉìíĉõćóĂ÷ĎŠĔîøąéĆïöćÖ 

ǰ øąïïîĊĚöĊÖćøĒÿéÜ×šĂöĎúÿć÷øëÿĂÜĒëüõć÷ĔîĂĈđõĂđöČĂÜÿÖúîÙøìĆĚÜĀöéǰÿćöćøëĒÿéÜÝčéđøĉęöêšîĒúą
Ýčéðúć÷ìćÜ×ĂÜÿć÷øëĒêŠúąÿć÷ĕéšǰÿćöćøëĒÿéÜÿëćîìĊęìŠĂÜđìĊę÷üìĊęøëÿĂÜĒëüñŠćîǰĒúąÿćöćøëĒîąîĈÝčé×ċĚîøë
ÿĂÜĒëüìĊęĔÖúšÖĆïñĎšĔßšǰĔĀšñĎšĔßšÜćîĕéšǰøąéĆïÙüćöóċÜóĂĔÝĂ÷ĎŠĔîøąéĆïöćÖǰ×šĂđÿîĂĒîąǰÙüøĔĀšöĊÙšîĀćÿć÷êćöÝčéìĊęÝą
ĕðǰÙüøöĊÖćøÝĆéđÖĘï×šĂöĎúđóČęĂĔĀšÿćöćøëÝĆéÖćø×šĂöĎúĕéšêúĂéđüúćǰĀîšćêćøćÜÙĎŠöČĂÙüøöĊÖćøàĎöĕéš 
 

êćøćÜìĊęǰ� ñúÖćøðøąđöĉîðøąÿĉìíĉõćó×ĂÜĒĂðóúĉđÙßĆîǰēé÷ñĎšđßĊę÷üßćâ 

ðøąđéĘîÖćøðøąđöĉî X  
S.D. ñúðøąđöĉî 

��ǰéšćîÙüćöÿćöćøëĔîÖćøìĈÜćî×ĂÜĒĂðóúĉđÙßĆî    

���ǰöĊÖćøĒÿéÜ×šĂöĎúđÿšîìćÜÖćøđéĉîøë 4.80 0.4� öćÖìĊęÿčé 

���ǰöĊÖćøĒÿéÜÝčéđøĉęöêšîĒúąÝčéðúć÷ìćÜ×ĂÜÿć÷øë 4.40 0.5� öćÖ 

���ǰöĊÖćøĒÿéÜÿëćîìĊęìŠĂÜđìĊę÷üìĊęøëÿĂÜĒëüñŠćî 4.60 0.5� öćÖìĊęÿčé 

1.4 öĊÖćøĒÿéÜÙŠćĔßšÝŠć÷ 4.40 0.5� öćÖ 

���ǰöĊÖćøĒÿéÜÖćøêŠĂøëÿĂÜĒëü 4.20 0.4� öćÖ 

���ǰöĊÖćøĒÿéÜÝčé×ċĚîøëìĊęĔÖúšÖĆïñĎšĔßš 4.60 0.5� öćÖìĊęÿčé 

đÞúĊę÷øć÷éšćî ���� ���� öćÖìĊęÿčé 

��ǰéšćîÖćøĔßšÜćî×ĂÜĒĂðóúĉđÙßĆî    

���ǰÖćøĔßšÜćîøąïïöĊÙüćöÿąéüÖ 3.80 1.0� öćÖ 

���ǰÖćøēêšêĂïÖĆïñĎšĔßšÜćîöĊÙüćöđĀöćąÿö 4.00 1.2� öćÖ 

���ǰđîČĚĂĀćöĊÙüćöđĀöćąÿöǰÙøĂïÙúčöÖĆïÖćøĔßšÜćî 4.60 0.5� öćÖìĊęÿčé 

���ǰøąïïÖćøðøąöüúñúĒĂðóúĉđÙßĆîöĊÙüćöđÿëĊ÷ø 4.40 0.5� öćÖ 

���ǰúĆÖþèąÿĊĒúąêĆüĂĆÖþøöĊÙüćöđĀöćąÿö 3.80 1.30 öćÖ 

���ǰðčśöÖćøìĈÜćîêŠćÜǰėǰ×ĂÜøąïïöĊÙüćöđĀöćąÿö 3.80 0.8� öćÖ 

đÞúĊę÷øć÷éšćî ���� ���� öćÖ 

��ǰéšćîÙüćöđĀöćąÿö×ĂÜđìÙēîēú÷ĊìĊęĔßšĔîÖćøóĆçîćĒĂðóúĉđÙßĆî    

���ǰĒĂðóúĉđÙßĆîìĊęĕéšóĆçîć×ċĚîÿćöćøëìĈÜćîïîēìøýĆóìŤìĊęĔßš

øąïïðäĉïĆêĉÖćøĒĂîéøĂ÷ŤđìŠćîĆĚî 

 

4.40 

 

0.5� 

 

öćÖ 

���ǰĒĂðóúĉđÙßĆîìĊęĕéšóĆçîć×ċĚîöĊÖćøóĆçîćđðŨîĒĂðóúĉđÙßĆîēé÷ÖćøĔßš

ēðøĒÖøöǰAndroid studio öĊÙüćöđĀöćąÿö 

 

4.40 

 

0.5� 

 

öćÖ 

���ǰõćþćìĊęĔßšǰJava öĊÙüćöđĀöćąÿö 4.40 0.5� öćÖ 

đÞúĊę÷øć÷éšćî ���� ���� öćÖ 
 

 

 

 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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êćøćÜìĊęǰ� ñúÖćøðøąđöĉîðøąÿĉìíĉõćó×ĂÜĒĂðóúĉđÙßĆîǰēé÷ñĎšđßĊę÷üßćâ 	êŠĂ
 

ðøąđéĘîÖćøðøąđöĉî X  
S.D. ñúðøąđöĉî 

��ǰéšćîÙüćööĆęîÙÜĔîéšćîÖćøÝĆéÖćø×ĂÜøąïï(ÿĈĀøĆïñĎšéĎĒúøąïïđìŠćîĆĚî
    

���ǰñĎšéĎĒúøąïïÿćöćøëĂĆóđéì×šĂöĎúĕéšêúĂéđüúć 4.00 1.2� öćÖ 

���ǰñĎšéĎĒúøąïïÿćöćøëĒÖšĕ××šĂöĎúĕéšêúĂéđüúć 4.00 1.2� öćÖ 

���ǰñĎšéĎĒúøąïïÿćöćøëúï×šĂöĎúĕéšêúĂéđüúć 4.00 1.2� öćÖ 

đÞúĊę÷øć÷éšćî ���� ���� öćÖ 

đÞúĊę÷ēé÷øüö ���9 ���8 öćÖ 

 

3.2.2 ñúÖćøýċÖþćÙüćöóċÜóĂĔÝ×ĂÜĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙø
éšü÷ǰGoogle Map APIǰ 

ñúÖćøðøąđöĉîÙüćöóċÜóĂĔÝĔîÖćøĔßšĒĂðóúĉđÙßĆîǰēé÷îĆÖìŠĂÜđìĊę÷üñĎšĔßšïøĉÖćøøëÿĂÜĒëüǰ
ÝĈîüîǰ��ǰÙîǰĒÿéÜéĆÜêćøćÜìĊęǰ� 
 

êćøćÜìĊęǰ� ñúÖćøðøąđöĉîÙüćöóċÜóĂĔÝĔîÖćøĔßšĒĂðóúĉđÙßĆîǰēé÷ñĎšĔßšÜćîìĆęüĕð 

ðøąđéĘîÖćøðøąđöĉî X  
S.D. ñúðøąđöĉî 

��ǰéšćîÙüćöđĀöćąÿöĔîÖćøĂĂÖĒïï    

���ǰöĊðčśöÙĎŠöČĂÖćøĔßšÜćî ���� ���� ðćîÖúćÜ 

���ǰðčśöìĊęĔßšĔîÖćøÖéöĊÙüćöđĀöćąÿö ���� ���� ðćîÖúćÜ 

���ǰÿĊÿĆîðøąÖĂïĔîĒĂðóúĉđÙßĆîöĊÙüćöđĀöćąÿö ���� ���� ðćîÖúćÜ 

���ǰõćþćìĊęĔßšöĊÙüćöđĀöćąÿö ���� ���� öćÖ 

���ǰ×îćéêĆüĀîĆÜÿČĂöĊÙüćöđĀöćąÿö ���� ���� öćÖ 

đÞúĊę÷ ���� ���� ðćîÖúćÜ 

2. éšćîÙüćöøüéđøĘüĔîÖćøðøąöüúñú×ĂÜĒĂðóúĉđÙßĆî    

2.1ǰÖćøđÙúČęĂîĕĀü×ĂÜêĈĒĀîŠÜ×ĂÜñĎšĔßšöĊÙüćöøüéđøĘü 4.10 0.5� öćÖ 

2.2 ÙĈÿĆęÜĒÿéÜñúöĊÙüćöøüéđøĘü ���� ���� öćÖ 

���ǰÖćøðøąöüúñúĔîÖćøÙšîĀćöĊÙüćöøüéđøĘü ���� ���� öćÖ 

���ǰõćóìĊęĒÿéÜñúöĊÙüćöøüéđøĘü ���� ���� öćÖ 

đÞúĊę÷ ���� ���� öćÖ 

��ǰéšćîÙüćöÿąéüÖÿïć÷×ĂÜÖćøĔßšđÙøČęĂÜöČĂ    

���ǰÿĊðčśööĊÙüćöđĀöćąÿö ���� ���� ðćîÖúćÜ 

���ǰðčśö×ĂÜĒĂðóúĉđÙßĆîĕöŠöĊÙüćöàĆïàšĂî ���� ���� öćÖ 

���ǰöĊÙĎŠöČĂüĉíĊÖćøĔßšÜćîĕéšđ×šćĔÝ ���� ���� ðćîÖúćÜ 

đÞúĊę÷ ���� ���� ðćîÖúćÜ 

��ǰéšćîÙüćöøüéđøĘüĔîÖćøøć÷Üćîñú    

���ǰÖćøđ×šćĒĂðóúĉđÙßĆîĕöŠîćîÝîđÖĉîĕð ���� ���� öćÖ 

���ǰÖćøøć÷Üćîñúÿć÷øëöĊÙüćöøüéđøĘü ���� ���� öćÖ 

���ǰđöČęĂÖéÙšîĀćöĊÖćøðøąöüúñúìĊęøüéđøĘü ���� ���� öćÖ 

đÞúĊę÷ ���� ���� öćÖ 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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êćøćÜìĊęǰ� ñúÖćøðøąđöĉîÙüćöóċÜóĂĔÝĔîÖćøĔßšĒĂðóúĉđÙßĆîǰēé÷ñĎšĔßšÜćîìĆęüĕð 	êŠĂ
 

ðøąđéĘîÖćøðøąđöĉî X  
S.D. ñúðøąđöĉî 

��ǰéšćîÙüćöðúĂéõĆ÷×ĂÜĒĂðóúĉđÙßĆî    

���ǰÙüćöđĀöćąÿöēé÷øüö×ĂÜÖćøøĆÖþćÙüćöðúĂéõĆ÷×ĂÜøąïï ���� ���� ðćîÖúćÜ 

���ǰñĎšĔßšöĊÙüćööĆęîĔÝüŠćĒĂðöĊÙüćöðúĂéõĆ÷ÝćÖîĆÖđÝćą×šĂöĎú ���� ���� ðćîÖúćÜ 

���ǰÖćøðŜĂÜÖĆîñĎšĔßšìĆęüĕðđ×šćĔßšÜćîĔîÿŠüî×ĂÜñĎšéĎĒúĒĂðóúĉđÙßĆî ���� ���� ðćîÖúćÜ 

đÞúĊę÷ ���� ���� ðćîÖúćÜ 

đÞúĊę÷øüö ���� ���� öćÖ 

 

ÝćÖêćøćÜìĊęǰ�ǰóïüŠćǰñúÖćøýċÖþćÙüćöóċÜóĂĔÝ×ĂÜîĆÖìŠĂÜđìĊę÷üñĎšĔßšïøĉÖćøøëÿĂÜĒëü ìĊęöĊêŠĂÖćøĔßšÜćî

ĒĂðóúĉđÙßĆîøëÿĂÜĒëüĔîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰēé÷øüöĂ÷ĎŠĔîøąéĆïöćÖǰ	 X =����, S.D.=����
ǰđöČęĂóĉÝćøèć

øć÷éšćî óïüŠć ìčÖéšćîĂ÷ĎŠĔîøąéĆïöćÖǰìĆĚÜéšćîÙüćöøüéđøĘüĔîÖćøðøąöüúñú×ĂÜĒĂðóúĉđÙßĆîǰĒúąéšćîÙüćöøüéđøĘü

ĔîÖćøøć÷Üćîñú 

 

4. Ăõĉðøć÷ñúÖćøüĉÝĆ÷ 

ĒĂðóúĉđÙßĆîøëÿĂÜĒëüĔîđ×êĂĈđõĂđöČĂÜÿÖúîÙøéšü÷ Google Map APIǰàċęÜĕéšøüïøüö×šĂöĎúÿć÷øëÿĂÜĒëü

Ĕîđ×êđöČĂÜÿÖúîÙøĕüšìčÖÿć÷ǰđðŨîĒĂðóúĉđÙßĆîìĊęóĆçîćÿĈĀøĆïĔßšÜćîïîÿöćøŤìēôî éšü÷øąïïðäĉïĆêĉÖćøĒĂîéøĂ÷éŤǰ

ēé÷ĔîêĆüĒĂóóúĉßĆîöĊÖćøĒïŠÜđðŨîĀöüéǰÙČĂǰÿć÷øëǰ×šĂöĎúøëǰÿëćîìĊęÿĈÙĆâǰøüöìĆĚÜöĊÖćøđÿîĂđÿšîìćÜÝćÖÝčéìĊęñĎšĔßš

ĒĂðóúĉđÙßĆîĂ÷ĎŠĕð÷ĆÜÿëćîìĊęìĊęđúČĂÖîĆĚî éšü÷ÙčèÿöïĆêĉ×ĂÜÖĎđÖĉĚúĒöóǰđĂóĊĕĂǰ	Google Map API) àċęÜßŠü÷ĔĀšñĎšĔßšǰ

îĆÖìŠĂÜđìĊę÷üĒúąñĎšÿîĔÝ ÿćöćøëĕð÷ĆÜÿëćîìĊęîĆĚîĕéšëĎÖêšĂÜǰĒúąÜŠć÷êŠĂÖćøđéĉîìćÜǰÿĂéÙúšĂÜÖĆïĀúć÷ǰėǰđüĘïĕàêŤìĊęöĊ

ÖćøîĈÖĎđÖĉĚúĒöóĕðĔßš ÝąßŠü÷ĔĀšñĎšĔßšìĊęđ×šćöćĔßšÜćî×ĂÜøąïïöĊÙüćöÿąéüÖêŠĂÖćøĔßšÜćîöćÖ×ċĚîǰđßŠîǰÖćøĒîąîĈÿëćîìĊę

ìŠĂÜđìĊę÷üêŠćÜǰėǰÖĘÿćöćøëìĊęÝąìĈĔĀšñĎšĔßšÜćîìøćïëċÜÿëćîìĊęĒúąđÿšîìćÜîĆĚîǰė ĒúšüîĆęÜøëĕð÷ĆÜÿëćîìĊęìĊęÖĈĀîéĕüšǰ

àċęÜÿĂéÙúšĂÜÖĆïǰðćîÝĉêøŤǰ ĀúÜðøąéĉþåŤ [6]ǰìĊęĕéšüĉÝĆ÷ đøČęĂÜĒĂðóúĉđÙßĆîøĆïøĎšĒúąĒÿéÜêĈĒĀîŠÜÿëćîìĊęìŠĂÜđìĊę÷ü

ÝĆÜĀüĆéđóßøïčøĊǰÖćøìŠĂÜđìĊę÷üĒĀŠÜðøąđìýĕì÷ǰìĊęĕéšÿøšćÜĒĂðóúĉđÙßĆîìĊęÿćöćøëúĉĚÜÙŤđÿšîìćÜÝćÖÖĎđÖĉĚúĒöóǰđóČęĂÖćø

ìŠĂÜđìĊę÷üõć÷ĔîÝĆÜĀüĆé 

ñúÖćøðøąđöĉîðøąÿĉìíĉõćóēé÷ñĎšđßĊę÷üßćâǰóïüŠćǰöĊÙŠćđÞúĊę÷øüöđìŠćÖĆïǰ4.48ǰĂ÷ĎŠĔîđÖèæŤøąéĆïöćÖǰ

ÿĂéÙúšĂÜÖĆïÜćîüĉÝĆ÷×ĂÜǰðŗ÷ąýĆÖéĉĝǰǰëĊĂćÿîćǰ[8] ìĊęüĉÝĆ÷ǰđøČęĂÜóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüÿĊîĚĈđÜĉî óïüŠćǰñúÖćø

ðøąđöĉîÙčèõćóÝćÖñĎšđßĊę÷üßćâǰēé÷õćóøüööĊøąéĆïÙčèõćóĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰ	X =����, S.D.=����
 

ñúÖćøðøąđöĉîÙüćöóċÜóĂĔÝēé÷ñĎšĔßšǰÝĈîüîǰ30ǰÙîǰóïüŠćǰñĎšĔßšÜćîöĊÙüćöóċÜóĂĔÝĔîÖćøĔßšÜćîĒĂðóúĉđÙßĆîǰ

öĊÙŠćđÞúĊę÷ēé÷øüöđìŠćÖĆïǰ3.6�ǰĂ÷ĎŠĔîđÖèæŤøąéĆïöćÖǰàċęÜĒêÖêŠćÜÝćÖÜćîüĉÝĆ÷×ĂÜǰðŗ÷ąýĆÖéĉĝǰǰëĊĂćÿîćǰ[8] üĉÝĆ÷đøČęĂÜ

óĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüÿĊîĚĈđÜĉîǰóïüŠćǰÙüćöóċÜóĂĔÝ×ĂÜÖúčŠöđðŜćĀöć÷ìĊęöĊñúêŠĂĒĂðóúĉđÙßĆîøëÿĂÜĒëü 

ÿĊîĚĈđÜĉîìĊęóĆçîć×ċĚîǰēé÷øüöĂ÷ĎŠĔîøąéĆïöćÖǰ	X �����, S.D.=����
ǰ 

éšćîÙüćöøüéđøĘüĔîÖćøðøąöüúñú×ĂÜĒĂðóúĉđÙßĆî éšćîÙüćöøüéđøĘüĔîÖćøøć÷Üćîñú éšćîÙüćöđĀöćąÿö

ĔîÖćøĂĂÖĒïï éšćîÙüćöÿąéüÖÿïć÷×ĂÜÖćøĔßšđÙøČęĂÜöČĂ éšćîÙüćöðúĂéõĆ÷×ĂÜĒĂðóúĉđÙßĆîǰĂĆîđîČęĂÜöćÝćÖ

×šĂÝĈÖĆéđøČęĂÜ×ĂÜđüúćǰÝċÜìĈĔĀšñĎšđ×šćĔßšÜćî÷ĆÜĔßšÜćîĂ÷ŠćÜĕöŠìĆęüëċÜ 

 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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5. ÿøčðñúÖćøüĉÝĆ÷ 

ÜćîüĉÝĆ÷ÙøĆĚÜîĊĚǰöĊüĆêëčðøąÿÜÙŤđóČęĂóĆçîćĒĂðóúĉđÙßĆîøëÿĂÜĒëüõć÷Ĕîđ×êĂĈđõĂđöČĂÜÿÖúîÙøǰéšü÷ǰGoogle 
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Theǰobjectivesǰofǰthisǰstudyǰwereǰevaluatingǰtheǰeffectsǰofǰlevelsǰ

ofǰfull-fatǰsunflowerǰseedsǰmealǰonǰproductiveǰperformancesǰandǰ

carcassǰcharacteristicsǰofǰbroiler.ǰTheǰexperimentalǰdesign was 

a completely randomized deign. Eighty chickens were 

randomly allocated into 4 treatments of full-fat sunflower 

seeds meal, 0ǰ (control group), 2, 4 andǰ6% of dietary ration, 

respectively. All received feed and water ad libitum throughout 

of trial for 32 days. Feed intake, body weight gain and 

estimation of carcass traits were recorded. The result found 

that full-fat sunflower seeds meal had no impacts (P>0.05) on 

productive performance, carcass characteristics and chemicalǰ

compositionǰ ofǰ breastǰ meat,ǰ butǰ influenceǰ inǰ economy loss 

Index (P<0.05). Basedǰon this work, it can be concluded that 

full-fat sunflower seeds meal up to 6% in the diet adverse 

effects on growth performance, carcass, and chemical 

composition of breast meat. Based on the results of this study, 

we suggest that full-fat sunflower seeds meal can be used at 

4% in diet for better to economic loss index. 
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1. ïìîĈǰǰ 
ĕÖŠđîČĚĂǰ	broiler
ǰđðŨîÿĆêüŤđýøþåÖĉÝìĊęÿĈÙĆâ×ĂÜðøąđìýĕì÷ĂĊÖøć÷ÖćøĀîċęÜǰìĊęÿøšćÜøć÷ĕéšĔĀšÖĆïðøąđìý 

ðŘúąĀúć÷úšćîïćìǰýĎî÷ŤÿćøÿîđìýÖćøđÖþêøǰøć÷ÜćîüŠćǰðøąđìýĕì÷ÿŠÜĂĂÖđîČĚĂĕÖŠĒúąñúĉêõĆèæŤĔîßŠüÜǰ5ǰðŘ

÷šĂîĀúĆÜöĊöĎúÙŠćĂ÷ĎŠøąĀüŠćÜǰ67,751ı89,202ǰúšćîïćìêŠĂðŘǰ[1]ǰîĂÖÝćÖîĆĚîđîČĚĂĕÖŠ÷ĆÜđðŨîĂćĀćøĒĀúŠÜēðøêĊîìĊęÙî

ìčÖÖúčŠößîßćêĉǰýćÿîćǰđ×šćëċÜĕéšēé÷ÜŠć÷Ă÷ŠćÜĕöŠöĊ×šĂÝĈÖĆéǰĒúąđðŨîìĊęîĉ÷ö×ĂÜñĎšïøĉēõÙđóĉęööćÖ×ċĚîǰēé÷đÞóćąđöîĎ

ĕÖŠ÷ŠćÜÿšöêĈ ĕÖŠđîČĚĂ÷ĆÜđúĊĚ÷ÜÜŠć÷ēêđøĘüǰĔßšĂćĀćøĒúąóČĚîìĊęĔîÖćøđúĊĚ÷ÜîšĂ÷đöČęĂđìĊ÷ïÖĆïÖćøđúĊĚ÷ÜÿĆêüŤĂČęîǰàċęÜđúĊĚ÷ÜđóĊ÷Üǰ

30�35ǰüĆîǰÖĘÿćöćøëÝĆï×ć÷ĀøČĂîĈöćïøĉēõÙĕéšĒúšü Ă÷ŠćÜĕøÖĘêćöĒöšÝąĔßšĂćĀćøîšĂ÷Ēúąøą÷ąđüúćĔîÖćøđúĊĚ÷ÜìĊęÿĆĚîǰ

ĒêŠĔîĒÜŠĂćĀćø×ĂÜÿĆêüŤÖøąđóćąđéĊę÷üǰēé÷đÞóćąüĆêëčéĉïĂćĀćøĒĀúŠÜēðøêĊîǰđßŠîǰðúćðśîĒúąÖćÖëĆęüđĀúČĂÜìĊęđðŨî

üĆêëčéĉïĀúĆÖĔîĂćĀćøÿĆêüŤÖøąđóćąđéĊę÷üöĊøćÙćìĊęÙŠĂî×šćÜĒóÜǰìĈĔĀšêšîìčîÙŠćĂćĀćøđóĉęö×ċĚîǰÝċÜđðŨîēÝì÷ŤĔĀâŠìĊę 

îĆÖēõßîýćÿêøŤÿĆêüŤǰêšĂÜĀćÖú÷čìíŤĀøČĂĒîüìćÜĔîÖćøðøą÷čÖêŤĔßšüĆêëčéĉïĒĀúŠÜēðøêĊîìĊęöĊýĆÖ÷õćóĔîĒÜŠ×ĂÜÖćøĔĀš

ēõßîąǰøćÙćëĎÖĒúąĀćÜŠć÷ǰöĊĔßšêúĂéùéĎÖćúǰÿĈĀøĆïđðŨîĒĀúŠÜēðøêĊîìéĒìîĀøČĂÖćøĔßšđÿøĉöĔîÿĎêøĂćĀćøǰđóČęĂúé

ÖćøĔßšðúćðśîĒúąÖćÖëĆęüđĀúČĂÜǰĂĊÖìĆĚÜđðŨîÖćøúéêšîìčîÙŠćĂćĀćøĒúąĕöŠÖøąìïêŠĂÖćøĔĀšñúñúĉê×ĂÜÿĆêüŤéšü÷  

ìćîêąüĆîǰ	sunflower
ǰđðŨîóČßĂĊÖßîĉéĀîċęÜìĊęöĊýĆÖ÷õćóǰđîČęĂÜÝćÖđöúĘéìćîêąüĆîđðŨîìĆĚÜĒĀúŠÜîĚĈöĆîǰ

	oil
ǰĒúąēðøêĊî ìćîêąüĆîöĊßČęĂìćÜüĉì÷ćýćêøŤǰÙČĂǰHelianthus annuus L.ǰĂ÷ĎŠĔîüÜýŤǰAsteraceae öĊöćÖëċÜǰ67ǰ

ÿć÷óĆîíčŤǰ	Breed
ǰìĊęðúĎÖÖĆîìĆęüēúÖ àċęÜìĆĚÜēúÖÿćöćøëñúĉêđöúĘéìćîêąüĆîöćÖëċÜǰ37.05ǰúšćîêĆîêŠĂðŘǰĒúąÿćöćøë
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ñúĉêîĚĈöĆîÝćÖđöúĘéìćîêąüĆîĕéšëċÜǰ15.22ǰúšćîêĆîêŠĂðŘǰ[2]ǰìćîêąüĆîÿćöćøëðúĎÖĕéšêúĂéìĆĚÜðŘǰđóøćąđðŨîóČßìĊę 

ĕöŠĕüêŠĂßŠüÜĒÿÜǰÿćöćøëĂĂÖéĂÖêĉéđöúĘéĕéšêúĂéðŘǰìîêŠĂÿõćóĒĀšÜĒúšÜĒúąøšĂî×ĂÜðøąđìýĕì÷ ǰøüöìĆĚÜ 

ĔîÿõćóĂćÖćýđ÷ĘîĕéšĂ÷ŠćÜéĊǰĒúąđÝøĉâđêĉïēêĕéšÖĆïéĉîĀúć÷ðøąđõìǰøüöìĆĚÜéĉîìĊęöĊÙüćöĂčéöÿöïĎøèŤêęĈǰêúĂéÝî

ÿõćóéĉîìĊęđðŨîđÖúČĂĒúąéŠćÜÝĆé ĔîđöúĘéìćîêąüĆîðøąÖĂïéšü÷ÿćøĂćĀćøĀúć÷ßîĉéǰĕéšĒÖŠǰÖøéĕ×öĆîǰ	fatty 

acids
ǰ	Öøéĕ×öĆîĂĉęöêĆüǰ4.45ǰÖøĆöǰĕ×öĆîĕöŠĂĉęöêĆüēöđúÖčúđéĊ÷üǰ18.53ǰĒúąÖøéĕ×öĆîĕöŠĂĉęöêĆüóĆîíąÙĎŠǰ23.13ǰÖøĆöêŠĂǰ

100ǰÖøĆö
ǰēðøêĊîǰ	crud protein, CP
ǰðøąöćèǰ30�34 đðĂøŤđàĘîêŤǰđ÷ČęĂĔ÷đàúúĎēúÿǰ20�25ǰđðĂøŤđàĘîêŤǰúĉÖîĉîǰ8�10ǰ

đðĂøŤđàĘîêŤǰ[3] ĕ×öĆîǰ38.6�51.46ǰđðĂøŤđàĘîêŤǰ[4, 5]ǰĒøŠíćêčĒÙúđàĊ÷öǰĒöÖîĊđàĊ÷öǰôĂÿôĂøĆÿǰēóĒìÿđàĊ÷öǰđĀúĘÖǰ

ÿĆÜÖąÿĊǰĒúąēàđéĊ÷öǰđìŠćÖĆïǰ78, 325, 660, 645, 5.25, 5.00, Ēúąǰ9.00ǰöĉúúĉÖøĆöêŠĂǰ100ǰÖøĆöǰêćöúĈéĆïǰ 

öĊüĉêćöĉîǰïĊǰ1ǰ	Thiamin
ǰïĊǰ2ǰ	Riboflavin
, ïĊǰ5ǰ(Niacin), ïĊǰ6ǰ(Pyridoxine
, ēôđúì, üĉêćöĉîđĂ ĒúąüĉêćöĉîĂĊǰ

đìŠćÖĆïǰ1.48,ǰ0.35,ǰ8.33,ǰ1.34ǰöĉúúĉÖøĆöêŠĂǰ100ǰÖøĆö,ǰ227ǰĕöēÙøÖøĆöêŠĂǰ100ǰÖøĆö,ǰ50ǰĕĂ÷ĎǰĒúąǰ35.17ǰöĉúúĉÖøĆö

êŠĂ 100ǰÖøĆöǰêćöúĈéĆïǰ[6] ÝćÖ×šĂöĎúéĆÜÖúŠćüßĊĚĔĀšđĀĘîüŠćǰđöúĘéìćîêąüĆîđðŨîüĆêëčéĉïìĊęÿćöćøëĔßšđðŨîĒĀúŠÜēðøêĊî

ĒúąĔĀšóúĆÜÜćîǰøüöëċÜÖøéĕ×öĆîĔîÿĎêøĂćĀćøĕÖŠđîČĚĂĕéš ÝċÜöĊÖćøøć÷ÜćîëċÜÖćøĔßšìćîêąüĆîĔîøĎð×ĂÜÖćÖđöúĘé

ìćîêąüĆîǰ	sunflower seed meal
ǰĔîĕÖŠđðŨîÝĈîüîöćÖǰ [6, 7, 8] Ă÷ŠćÜĕøÖĘêćööĊÜćîüĉÝĆ÷đÖĊę÷üÖĆïÖćøĔßšđöúĘé

ìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéðśîǰ	full-fat sunflower seeds meal
ǰĔîĂćĀćøĕÖŠđîČĚĂîšĂ÷ǰéĆÜîĆĚîÖćøüĉÝĆ÷ĔîÙøĆĚÜîĊĚǰ

ÝċÜöĊüĆêëčðøąÿÜÙŤđóČęĂýċÖþćøąéĆï×ĂÜÖćøđÿøĉöđöúĘéìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéðśîĔîÿĎêøĂćĀćøǰêŠĂÿöøøëîąÖćøñúĉê

ĒúąÙčèõćóàćÖ×ĂÜĕÖŠđîČĚĂ 

 

2. üĉíĊéĈđîĉîÖćøüĉÝĆ÷ǰǰ 
ÜćîüĉÝĆ÷îĊĚéĈđîĉîÖćøìĊęôćøŤöÿćíĉêÿć×ćüĉßćÿĆêüýćÿêøŤǰÙèąđìÙēîēú÷ĊÖćøđÖþêøǰöĀćüĉì÷ćúĆ÷øćßõĆä

ÿÖúîÙøǰüćÜĒñîÖćøìéúĂÜĒïïÿčŠöÿöïĎøèŤǰ	completely randomized design, CRD
ǰÿĆêüŤìéúĂÜĔßšĕÖŠđîČĚĂ

ìćÜÖćøÙšćÙúąđóýǰĂć÷čǰ2ǰÿĆðéćĀŤǰìĆĚÜĀöéǰ80ǰêĆüǰðŦÝÝĆ÷ìéúĂÜǰ	treatmentsǰT
ǰđðŨîĂćĀćøìéúĂÜǰðøąÖĂïéšü÷ǰ

øąéĆïđöúĘéìćîêąüĆîĕ×öĆîđêĘöðśîǰ4 øąéĆïǰÙČĂǰ0ǰ	ĕöŠđÿøĉöđöúĘéìćîêąüĆî
ǰ2ǰ4ǰĒúąǰ6ǰđðĂøŤđàĘîêŤǰĔîÿĎêøĂćĀćøǰ

êćöúĈéĆïǰ	êćøćÜìĊęǰ1
ǰÖĈĀîéǰ�ǰàĚĈêŠĂðŦÝÝĆ÷ìéúĂÜǰēé÷ĒêŠúąàĚĈðøąÖĂïéšü÷ĕÖŠǰ��ǰêĆüǰøüöĀîŠü÷ìéúĂÜìĆĚÜÿĉĚîǰ

�ǰĀîŠü÷ìéúĂÜǰđúĊĚ÷ÜĔîÙĂÖ×îćéǰ4ǰêćøćÜđöêøǰ	2ǰx 2 đöêø
ǰĔßšĒÖúïđðŨîüĆÿéčøĂÜóČĚîǰĕÖŠìčÖêĆüÖŠĂîđøĉęöÖćøìéúĂÜǰ

ĕéšìĈüĆÙàĊîêćöēðøĒÖøöǰðøąÖĂïéšü÷ǰüĆÙàĊîîĉüÙúćÿđàĉúǰøŠüöÖĆïüĆÙàĊîĀúĂéúöĂĆÖđÿïêĉéêŠĂǰđöČęĂĂć÷čǰ7ǰüĆîǰĒúą

üĆÙàĊîÖĆöēïēøŠǰđöČęĂĂć÷čǰ14 üĆîǰÝćÖîĆĚîÝĆéÖúčŠöĕÖŠđ×šćêćöĒñîÖćøìéúĂÜóøšĂöÖĆïÿčŠöĂćĀćøìéúĂÜĔĀšĕÖŠ ǰĔîßŠüÜ

ìéúĂÜìĈÖćøßĆęÜĂćĀćøìĊęĔĀšĒúąĂćĀćøđĀúČĂǰßĆęÜîĚĈĀîĆÖĕÖŠìčÖÿĆðéćĀŤǰđóČęĂüĆéðøĉöćèÖćøÖĉîĕéšĒúąÖćøđðúĊę÷îĒðúÜ

îĚĈĀîĆÖêĆüǰĕÖŠìčÖêĆüÝąĕéšøĆïĂćĀćøĒúąîĚĈéČęöÿąĂćéĂ÷ŠćÜđêĘöìĊęǰ	ad libitum
ǰêúĂéßŠüÜìéúĂÜîćîǰ��ǰüĆî 

ðøąđöĉîÿöøøëîąÖćøñúĉêðøąÖĂïéšü÷ǰîĚĈĀîĆÖêĆüìĊęđóĉęö×ċĚîǰ	ÖøĆö
ǰ=ǰîĚĈĀîĆÖêĆüÿčéìšć÷ǰ	ÖøĆö
ǰıǰîĚĈĀîĆÖêĆü

đøĉęöêšîǰ	ÖøĆö
�ÝĈîüîĕÖŠǰ	êĆü
, ðøĉöćèĂćĀćøìĊęÖĉîǰ	ÖøĆö�êĆü
ǰ=ǰðøĉöćèĂćĀćøìĊęÖĉîǰ	ÖøĆö
�ÝĈîüîĕÖŠǰ	êĆü
, ðøąÿĉìíĉõćó

ÖćøđðúĊę÷îĂćĀćøđðŨîîĚĈĀîĆÖêĆüǰ= ðøĉöćèĂćĀćøìĊęÖĉîǰ	ÖøĆö
�îĚĈĀîĆÖêĆüìĊęđóĉęöǰ	ÖøĆö
, đðĂøŤđàĘîêŤĂĆêøćÖćøđúĊĚ÷ÜøĂéǰ

=ǰ[ÝĈîüîĕÖŠìĆĚÜĀöéǰ	êĆü
ǰıǰÝĈîüîĕÖŠìĊęêć÷ǰ	êĆü
ǰx 100] /ÝĈîüîĕÖŠìĆĚÜĀöéǰ	êĆü
ǰ[9]ǰĒúąéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝ 

(Economic loss index: ELI) ÙĈîüèêćöüĉíĊ×ĂÜ [10] éĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝ = îĚĈĀîĆÖìĊęđóĉęö×ċĚî x ĂĆêøć

ÖćøøĂé x 10-3  

ðøąđöĉîÙčèõćóàćÖđöČęĂÿĉĚîÿčéÖćøìéúĂÜǰÿčŠöĕÖŠÝĈîüîǰ4ǰêĆüǰêŠĂÖúčŠöìéúĂÜǰìĈÖćøĂéĂćĀćøǰ12ǰßĆęüēöÜǰ

ßĆęÜîĚĈĀîĆÖöĊßĊüĉêÖŠĂîßĈĒĀúąàćÖǰÝćÖîĆĚîđßČĂéÙĂđĂćđúČĂéĂĂÖĒúąĀúĆÜÝćÖëĂî×îêĆéĒêŠÜàćÖǰēé÷êĆéĒ÷ÖÿŠüîĀĆü



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 
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ĒúąÙĂĔĀšđÿöĂĀĆüĕĀúŠǰêĆéĒ×šÜìĊęïøĉđüè×šĂêŠĂ×ĂÜĒ×šÜÖĆïîŠĂÜǰđĂćđÙøČęĂÜĔîĂĂÖǰßĆęÜîĚĈĀîĆÖđóČęĂÙĈîüèĀćđðĂøŤđàĘîêŤ

àćÖêĆéĒêŠÜǰ	dressing percentage
ǰÝćÖîĆĚîêĆéĒ÷Ö×ćìĆĚÜǰ2ǰ×šćÜĂĂÖÝćÖúĈêĆüǰêĆéĒ÷Ö×ćìĆĚÜǰ2ǰ×šćÜĂĂÖđðŨîǰ2ǰ

ÿŠüîêøÜïøĉđüè×šĂóĆïǰĕéšđðŨîÿŠüîìĊęđðŨîÿąēóÖǰ	thigh
ǰĒúąîŠĂÜǰ	drum stick
ǰêĆéĒ÷ÖðŘÖǰ	wing
ǰ2ǰ×šćÜĂĂÖÝćÖ

úĈêĆüǰĒ÷ÖđîČĚĂĂÖǰ	breast meat
ǰĂĂÖÝćÖēÙøÜøŠćÜĕÖŠ ĒúšüßĆęÜîĚĈĀîĆÖÿŠüîêŠćÜǰėǰ×ĂÜàćÖĕÖŠǰðøąÖĂïéšü÷ǰĀĆüÙĂǰ

Ē×šÜǰđÙøČęĂÜĔîøüöǰÿąēóÖǰîŠĂÜǰðŘÖǰêĆïǰÖċĜîǰĒúąĀĆüĔÝǰđóČęĂÙĈîüèđðĂøŤđàĘîêŤîĚĈĀîĆÖ×ĂÜÿŠüîêŠćÜǰėǰêŠĂîĚĈĀîĆÖöĊßĊüĉêǰ

ĒúąĒ÷Öĕ×öĆîĔîßŠĂÜìšĂÜǰ	abdominal fat
ǰÙĈîüèĀćđðĂøŤđàĘîêŤĕ×öĆîßŠĂÜìšĂÜǰ[9,ǰ11]ǰ 

ĂÜÙŤðøąÖĂïìćÜēõßîą×ĂÜĂćĀćøìéúĂÜĒúąĔîđîČĚĂĂÖĕÖŠǰÿŠÜüĉđÙøćąĀŤìćÜĀšĂÜðäĉïĆêĉÖćøìĊęõćÙüĉßć  

ÿĆêüýćÿêøŤǰÙèąđÖþêøýćÿêøŤǰöĀćüĉì÷ćúĆ÷×ĂîĒÖŠîǰüĉđÙøćąĀŤĀćðøĉöćèÿĉęÜĒĀšÜǰēðøêĊîǰĒúąĕ×öĆîǰéšü÷üĉíĊÖćø  

proximate analysis [12]  

ÖćøüĉđÙøćąĀŤ×šĂöĎúìćÜÿëĉêĉǰ×šĂöĎúìĆĚÜĀöéëĎÖîĈđ×šćĕðüĉđÙøćąĀŤÙüćöĒðøðøüîêćöĒñîÖćøìéúĂÜǰCRDǰ

đðøĊ÷ïđìĊ÷ïÙüćöĒêÖêŠćÜ×ĂÜÙŠćđÞúĊę÷øąĀüŠćÜìøĊìđöîêŤéšü÷ǰ%VODBOĴTǰ/FXǰNVMUJQMFǰSBOHFǰUFTUTǰ	%.35
ǰ

éšü÷ēðøĒÖøöǰSASǰ(1996)ǰìĊęøąéĆïÙüćöđßČęĂöĆęîǰ��ǰđðĂøŤđàĘîêŤǰ[13] 

 

êćøćÜìĊę 1 üĆêëčéĉï×ĂÜĂćĀćøìéúĂÜ 

Ingredients T1 T2 T3 T4 

   ǰǰFull-fat sunflower seeds meal 	%
 0.0 2.0 4.0 6.0 

     Soybean meal 	%
 26.0 25.0 24.6 23.4 

   ǰǰFish meal 	%
 8.0 8.0 8.0 8.0 

     Brocken rice 	%
 20.0 20.0 20.0 20.0 

   ǰǰRice branǰ	%
 4.0 4.0 4.0 4.0 

     Corn seed mealǰ	%
 36.7 35.7 34.1 33.3 

   ǰǰPremixed 	%
 1.0 1.0 1.0 1.0 

   ǰǰDicalcium phosphate (%
 1.0 1.0 1.0 1.0 

ǰǰǰǰǰSalt 	%
 0.3 0.3 0.3 0.3 

     Palm oil 	%
 3.0 3.0 3.0 3.0 
1/ T1 = control (0 % of full-fat sunflower seeds meals
 , T2 = supplemented full-fat sunflower seeds meals at 2 % 

in diet, T3 = supplemented full-fat sunflower seeds meals at 4% of diet, T4 = supplemented full-fat sunflower 

seeds meals 6% of diet. 

 

3. ñúÖćøüĉÝĆ÷ǰ 
3.1 ĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜĂćĀćøìéúĂÜ 

ñúÝćÖÖćøêøüÝüĉđÙøćąĀŤĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜĂćĀćøìéúĂÜǰĒÿéÜĔîêćøćÜìĊę 2 óïüŠćǰĂćĀćø

ìéúĂÜìĆĚÜǰ4ǰÿĎêøǰöĊøąéĆïēðøêĊîĒúąóúĆÜÜćîìĊęĔßšðøąē÷ßîŤĕéšĔÖúšđÙĊ÷ÜÖĆîǰöĊđìŠćÖĆïǰ20.92�21.65ǰ%ǰĒúąǰ2.83�2.89ǰ

Mcal/kg êćöúĈéĆï  

 

 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 
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êćøćÜìĊęǰ2ǰ ñúĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜĂćĀćøìéúĂÜǰ 

Chemical composition   T1 T2 T3 T4 

ǰǰǰǰǰǰDry matter 	%
 89.20 88.31 89.47 88.73 

ǰǰǰǰǰǰAshǰ	%
 6.10 6.00 6.31 6.80 

ǰǰǰǰǰǰCrude protein 	%
 21.12 20.92 21.42 21.65 

ǰǰǰǰǰǰEther extractǰ	%
 5.00 6.36 6.38 5.16 

ǰǰǰǰǰǰCrude fiberǰ	%
 2.86 3.30 3.35 3.40 

ǰǰǰǰǰǰNitrogen free extractǰ	%
 54.12 56.46 52.01 51.72 

Calculated Metabolizable energyǰ	Mcal�kg
 2.83 2.85 2.87 2.89 
1/ T1 = control (0 % of full-fat sunflower seeds meals
 , T2 = supplemented full-fat sunflower seeds meals at 2 % 

in diet, T3 = supplemented full-fat sunflower seeds meals at 4% of diet, T4 = supplemented full-fat sunflower 

seeds meals 6% of diet. 

 

3.2 ÿöøøëîąÖćøñúĉê 

ÝćÖÖćøìéúĂÜóïüŠćǰÿöøøëîąÖćøñúĉêĔîÙŠćîĚĈĀîĆÖêĆüÿčéìšć÷ǰ	final live weigh
ǰîĚĈĀîĆÖêĆüìĊęđóĉęö×ċĚîǰ

	liveǰweighǰgain
ǰĂĆêøćÖćøøĂéǰ	survivalǰrate
ǰðøĉöćèĂćĀćøìĊęÖĉîĕéšǰ	feedǰintake
ǰĒúąĂĆêøćÖćøđðúĊę÷îĂćĀćø

đðŨîîĚĈĀîĆÖêĆüǰ	feed conversion ratio
ǰ×ĂÜĕÖŠìĊęĕéšøĆïĂćĀćøìéúĂÜìĆĚÜǰ4 ĒïïǰöĊÙŠćĕöŠêŠćÜÖĆîìćÜÿëĉêĉǰ	P>0.05
ǰ

×èąìĊęÙŠćéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝöĊÙŠćêŠćÜÖĆîǰ	P<0.05
ǰēé÷ÖćøĔßšđöúĘéìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéìĊęøąéĆïǰ�, 

�ǰĒúąǰ�ǰđðĂøŤđàĘîêŤǰĔîĂćĀćøĕÖŠøčŠîĕöŠìĈĔĀšÙŠćéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝêŠćÜÝćÖÖúčŠöÙüïÙčöǰĒêŠÖćøĔßšđöúĘé

ìćîêąüĆîĕ×öĆîđêĘöìĆĚÜđöúĘéìĊęøąéĆïǰ�ǰđðĂøŤđàĘîêŤĔîÿĎêøĂćĀćøìĈĔĀšöĊÙŠćéĆßîĊÖćøÿĎâđÿĊ÷ìćÜđýøþåÖĉÝǰ(������) 

ÙŠćêęĈÖüŠćìčÖÖúčŠöǰ	êćøćÜìĊęǰ3
ǰ  

3.3 úĆÖþèąàćÖĒúąĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĕÖŠ 

úĆÖþèąàćÖǰ	carcass traits
ǰ×ĂÜĕÖŠđîČĚĂǰĒúąÙŠćĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖĕÖŠéĆÜĒÿéÜĔîêćøćÜ

ìĊęǰ3ǰñúÖćøìéúĂÜóïüŠćǰìĆĚÜúĆÖþèąàćÖ×ĂÜĕÖŠđîČĚĂĒúąÙŠćĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖĕÖŠǰđöČęĂĔĀšøąéĆï×ĂÜđöúĘé

ìćîêąüĆîĕ×öĆîđêĘöðśîêŠćÜÖĆîǰ�ǰøąéĆïǰóïüŠćǰĕöŠöĊÙüćöĒêÖêŠćÜÖĆîìćÜÿëĉêĉǰ	P>0.05
ǰēé÷ĕÖŠđîČĚĂöĊđðĂøŤđàĘîêŤàćÖǰ

	dressing percentage
ǰđîČĚĂĂÖǰ	breast meat
ǰÿąēóÖǰ	thigh
ǰîŠĂÜǰ	drum stick
ǰðŘÖǰ	wing
ǰđîČĚĂÿŠüîìĊęïøĉēõÙ

ĕéšìĆĚÜĀöéǰ	total edible meat
ǰĒúąĕ×öĆîĔîßŠĂÜìšĂÜǰ	Abdominal fat
ǰĂ÷ĎŠøąĀüŠćÜǰ84.03�88.06, 11.42�13.52, 

6.78�7.49, 5.76�6.37, 4.46�5.05, 28.43�32.23 Ēúąǰ0.84�1.58ǰđðĂøŤđàĘîêŤ×ĂÜîĚĈĀîĆÖöĊßĊüĉêÿčéìšć÷ǰÖŠĂîÖćøĂéĂćĀćøǰ

êćöúĈéĆïǰđöČęĂóĉÝćøèćìĊęÙŠćĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖǰ	chemical composition in breast meat
ǰóïüŠćǰ

ìĆĚÜǰ4 êĆüĂ÷ŠćÜǰöĊÙŠćÙüćößČĚîǰ	moisture
ǰēðøêĊîǰ	protein
ǰĕ×öĆîǰ	crude fat
ǰĒúąđëšćǰ	ash
ǰĂ÷ĎŠøąĀüŠćÜǰ73.26�74.14, 

23.31�24.18, 0.78�0.92 Ēúąǰ1.24�1.28 đðĂøŤđàĘîêŤǰêćöúĈéĆïǰ 

êćøćÜìĊę 3 ÿöøøëîąÖćøñúĉêǰÙčèõćóàćÖǰĒúąĂÜÙŤðøąÖĂïìćÜđÙöĊ×ĂÜđîČĚĂĂÖĕÖŠ 

Productive performance T1 T2 T3 T4 SEM* 

ǰǰǰǰInitial live weigh (g) (14 days) 406.00 390.00 426.50 398.50 8.88 

ǰǰǰǰFinal live weighǰ	g
 (46 days) 2,212.50 2030.00 2021.30 1990.00 61.88 

ǰǰǰǰLive weigh gainǰ	g
ǰ(32 days) 1,782.00 1,639.50 1,539.40 1,720.70 51.76 

ǰǰǰǰSurvival rate 	%
 95.00 100.00 90.00 80.00 4.99 
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ǰǰǰǰFeed intake 	g�head
 3,975.00 4,125.00 4,080.50 3,850.50 71.07 

ǰǰǰǰFeed conversion ratio  2.31 2.52 2.65 2.42 0.06 

ǰǰǰǰEconomy loss Index 166.90AB 163.95AB 138.35B 137.67A 18.51 

Carcass traits      

    Dressing percentage 	%
 85.56 88.06 84.03 86.44 0.73 

ǰǰǰǰBreast meat 	%
 13.52 13.00 11.42 13.03 0.62 

ǰǰǰǰThigh 	%
 7.49 7.28 6.78 7.12 0.22 

ǰǰǰǰDrum stick 	%
  6.37 5.92 5.76 6.31 0.19 

ǰǰǰǰWing 	%
 4.84 4.74 4.46 5.05 0.99 

    Totalǰedible meatǰ	%
 32.23 30.96 28.43 31.53 0.96 

ǰǰ  Abdominal fat 	%
 0.84 1.58 1.42 1.17 0.21 

Chemical composition in breast meatǰ     

ǰǰǰǰǰMoisture 	%
 73.26 73.91 73.32 74.14 0.17 

ǰǰǰǰǰCrude protein 	%
 24.18 24.10 24.15 23.31 0.20 

ǰǰǰǰǰCrude fatǰ	%
 0.90 0.78 0.84 0.92 0.02 

ǰǰǰǰǰAshǰ	%
 1.28 1.25 1.24 1.24 0.01 

Values in the same row with different superscripts are significantly different (P<0.05) 

*Standard error of the mean 

   

4. Ăõĉðøć÷ñúüĉÝĆ÷ 

ĂćĀćøìéúĂÜǰöĊÙŠćĔÖúšđÙĊ÷ÜÖĆïÙüćöêšĂÜÖćøēõßîąĀúĆÖ×ĂÜĕÖŠøčŠîǰ	grower) Ăć÷čǰ�����ǰüĆîǰìĊęêšĂÜÖćø

ēðøêĊîĂ÷ĎŠøąĀüŠćÜǰ�����ǰ�ǰĒúąóúĆÜÜćîìĊęĔßšðøąē÷ßîŤĕéšǰ	metabolizable energy, ME) ��������� Mcal/kg 

êćöúĈéĆïǰ<��>ǰĒúąÙŠćÖćøĔßšĂćĀćøĒĀúŠÜóúĆÜÜćîđÿøĉöĔîÜćîüĉÝĆ÷ÙøĆĚÜîĊĚǰÿĂéÙúšĂÜÖĆïøć÷Üćî×ĂÜǰ Salari et al 

[��>ǰìĊęøć÷ÜćîüŠćÿćöćøëĔßšǰfull-fat sunflower seed ĔîÿĎêøĂćĀćøĕéšÿĎÜëċÜǰ��ǰđðĂøŤđàĘîêŤǰēé÷ìĊęĕöŠöĊñúÖøąìïêŠĂ

ÿöøøëîąÖćøñúĉêǰÙčèúĆÖþèąàćÖǰĒúą×šĂöĎúéšćîĂČęî×ĂÜĕÖŠđîČĚĂ 

ñúÖćøýċÖþćÙøĆĚÜîĊĚǰÿĂéÙúšĂÜÖĆïøć÷Üćî×ĂÜǰSelvaraj and Purushothaman [�>ǰìĊęøć÷ÜćîüŠćǰñúúĆóíŤ

ēé÷øüöÝćÖÖćøìéúĂÜĔßšǰfull-fatǰsunflowerǰseedsǰĔîĂćĀćøĕÖŠđîČ ĚĂǰ	broilerǰdiet)ǰÿćöćøëĔßšĕéšÿĎÜëċÜǰ��ǰ

đðĂøŤđàĘîêŤĔîÿĎêøĂćĀćøǰēé÷ĕöŠöĊñúÖøąìïêŠĂÿöøøëîąÖćøñúĉêĒúąđðĂøŤđàĘîêŤàćÖǰîĂÖÝćÖîĆĚî÷ĆÜìĈĔĀšĕ×öĆî  

ĔîßŠĂÜìšĂÜ×ĂÜĕÖŠĒúąđðĂøŤđàĘîêŤñĉüĀîĆÜ×ĂÜĕÖŠđîČĚĂúéúÜéšü÷ǰĂćÝđîČęĂÜÝćÖÙüćöÿćöćøë×ĂÜøąïïÖćø÷ŠĂ÷đ÷ČęĂĔ÷

×ĂÜĕÖŠìĊęöĊĂć÷čđóĉęö×ċĚîĀøČĂēêđêĘöìĊęǰ	finishǰstage)ǰìĈĔĀš÷ŠĂ÷đ÷ČęĂĔ÷ĔîđðúČĂÖđöúĘéìćîêąüĆîĕéšéĊÖüŠćĕÖŠđúĘÖǰēé÷ÝąöĊ

ÖćøđóĉęöÝĈîüîðøąßćÖø×ĂÜÝčúĉîìøĊ÷ŤĔîìćÜđéĉîĂćĀćøïøĉđüèúĈĕÿšǰ	microorganismǰcolonizations)ǰÝĈîüîöćÖǰ

ÝċÜìĈĔĀšöĊÖćø×ĆïĀúĆęÜđĂîĕàöŤđàúúĎđúÿǰ	cellulase)ǰĒúąđĂîĕàöŤđăöĉđàúúĎđúÿǰ	hemicellulose)ǰĂĂÖöć÷ŠĂ÷đ÷ČęĂĔ÷

ÝćÖđðúČĂÖ×ĂÜđöúĘéìćîêąüĆîĕéšđóĉęö×ċĚîǰĔîÿŠüî×ĂÜÖćøÿąÿöĕ×öĆîúéúÜîĆĚîǰĂćÝđÖĉéÝćÖĔîđöúĘéìćîêąüĆîǰöĊøąéĆï

×ĂÜóúĆÜÜćîìĊęĔßšðøąē÷ßîŤĕéšìĊęÿĎÜǰìĈĔĀšĕÖŠđîČĚĂĕéšøĆïóúĆÜÜćîĔîðøĉöćèìĊęđóĊ÷ÜóĂǰÝċÜĕöŠöĊÖćøđÖĘïÿąÿöóúĆÜÜćîĔîøĎð

ĕ×öĆîĔêšñĉüĀîĆÜǰÝċÜìĈĔĀšđðĂøŤđàĘîêŤ×ĂÜñĉüĀîĆÜúéúÜ 
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5. ÿøčðñúÖćøüĉÝĆ÷ǰ 
ÖćøĔßšđöúĘéìćîêąüĆîĕ×öĆîđêĘöðśîĔîĂćĀćøĕÖŠđîČĚĂìĊęøąéĆïǰ0, 2, 4 Ēúąǰ6 đðĂøŤđàĘîêŤĔîÿĎêøĂćĀćøǰĕöŠìĈĔĀš

ÿöøøëîąÖćøñúĉêǰÙčèúĆÖþèąàćÖǰĒúąĂÜÙŤðøąÖĂïìćÜđÙöĊĔîđîČĚĂĂÖĕÖŠĒêÖêŠćÜÖĆîǰĒêŠÖćøĔßšđöúĘéìćîêąüĆîìĊęøąéĆïǰ

�ǰđðĂøŤđàĘîêŤĔîĂćĀćøǰìĈĔĀšÙŠćéĆßîĊÖćøÿĎâđÿĊ÷êęĈìĊęÿčéǰĔîĂîćÙêĂćÝêšĂÜýċÖþćđóĉęöđêĉöǰēé÷đÞóćąñúÖøąìïéšćî

Öøéĕ×öĆîǰ	fatty acids profile
ǰêŠĂÖćøÿąÿöĔîđîČĚĂĕÖŠ 

 

6. ÖĉêêĉÖøøöðøąÖćýǰ 
×Ă×ĂïÙčèǰôćøŤöÿćíĉêÿć×ćüĉßćÿĆêüýćÿêøŤǰÙèąđìÙēîēú÷ĊÖćøđÖþêøǰöĀćüĉì÷ćúĆ÷øćßõĆäÿÖúîÙøǰ  

ìĊęĂĈîü÷ÙüćöÿąéüÖĔîÖćøìĈÖćøìéúĂÜǰ×ĂïÙčèǰîć÷óĉìĆÖþŤǰǰóúêćǰĒúąîć÷îóÖøǰǰùìíĉøŠüöǰîĆÖýċÖþć

ÿć×ćüĉßćÿĆêüýćÿêøŤǰìĊęßŠü÷ĔîÖćøđÖĘï×šĂöĎúìéúĂÜ 
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×šĂöĎúïìÙüćö ïìÙĆé÷ŠĂ 
 

ðøąüĆêĉïìÙüćö: 

øĆïđóČęĂóĉÝćøèć: 15ǰÖčöõćóĆîíŤǰ2564 

ĒÖšĕ×: 21 đöþć÷îǰ2564 

êĂïøĆï:ǰ9 óùýÝĉÖć÷îǰ2564 

ÖćøüĉÝĆ÷îĊĚǰöĊüĆêëčðøąÿÜÙŤǰ1) đóČęĂýċÖþćøąéĆïÙčèõćóßĊüĉê×ĂÜĒøÜÜćî

îĂÖøąïïǰÝĆÜĀüĆéÖćāÿĉîíčŤǰĒúąǰ2) đóČęĂýċÖþćðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤ

êŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰÝĆÜĀüĆéÖćāÿĉîíčŤǰÖúčŠöêĆüĂ÷ŠćÜǰ

ÙČĂǰĒøÜÜćîîĂÖøąïïǰÝĈîüîìĆĚÜĀöéǰ292ǰÙîǰöĊøĎðĒïïÖćøüĉÝĆ÷

ĒïïõćÙêĆé×üćÜǰ(Cross-sectional Study) đÖĘïøüïøüö×šĂöĎúēé÷

ĔßšĒïïÿĆöõćþèŤǰüĉđÙøćąĀŤéšü÷ÿëĉêĉđßĉÜóøøèîćǰĒúąĔßšÿëĉêĉđßĉÜ

ĂîčöćîüĉđÙøćąĀŤÖćøëéëĂ÷óĀčÙĎèǰMultiple Linear Regression ñú

ÖćøýċÖþćóïüŠćǰÖúčŠöĒøÜÜćîîĂÖøąïïÿŠüîĔĀâŠđðŨîđóýĀâĉÜǰöĊ

øć÷ĕéšđÞúĊę÷ êŠĂđéČĂîêęĈÖüŠć 3,000 ïćìǰÿŠüîĔĀâŠĕöŠĕéšøĆïÖćøêøüÝ

øŠćÜÖć÷ðøąÝĈðŘǰǰēé÷öĊðøąüĆêĉÖćøđÝĘïðśü÷ÿŠüîĔĀâŠ đðŨîēøÙìćÜøąïï

ēÙøÜøŠćÜĒúąÖúšćöđîČĚĂǰÿĈĀøĆïÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰ

óïüŠć ÿŠüîĔĀâŠöĊÙčèõćóßĊüĉêìĆĚÜǰ�ǰéšćîǰĕéšĒÖŠǰéšćîÿč×õćóÖć÷ǰéšćî

ÝĉêĔÝǰéšćîÿĆöóĆîíõćóìćÜÿĆÜÙö ĒúąéšćîÿĉęÜĒüéúšĂöǰĂ÷ĎŠĔîøąéĆïðćî

ÖúćÜǰøšĂ÷úąǰ����, 50�3, 59�2 Ēúąǰ����ǰêćöúĈéĆïǰĒúąÿŠüîĔĀâŠöĊ

ÙčèõćóßĊüĉêēé÷øüöĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰøšĂ÷úąǰ����ǰđßŠîđéĊ÷üÖĆîǰ

ĔîÿŠüîðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰ

ĕéšĒÖŠǰĂć÷čǰøć÷ĕéšđÞúĊę÷êŠĂđéČĂîǰĒúąÖćøêøüÝøŠćÜÖć÷ðøąÝĈðŘǰ	P�

value�0�012, 0�006, Ēúąǰ0.014 êćöúĈéĆï
ǰéĆÜîĆĚîǰĀîŠü÷ÜćîìĊę

đÖĊę÷ü×šĂÜÙüøÖĈĀîéîē÷ïć÷đøČęĂÜÿüĆÿéĉÖćøéšćîÖćøđóĉęöøć÷ĕéšĒúą

ÿüĆÿéĉÖćøéšćîÿč×õćóĔĀšÖĆïĒøÜÜćîîĂÖøąïïǰǰđóČęĂÿŠÜđÿøĉöÙčèõćó

ßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïĔĀšöĊÙčèõćóßĊüĉêìĊęéĊêŠĂĕðǰ 
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The purposes of this research were 1) to study quality of life 

ofǰinformalǰworkersǰinǰKalasinǰprovince,ǰandǰ2) to study factorsǰ

relatedǰtoǰtheǰquality-of-lifeǰinformalǰworkersǰinǰKalasinǰ

province� Theǰsamplesǰwereǰ292ǰinformalǰworkers� This researchǰ

wasǰdesignedǰtoǰbeǰcross-sectional� Dataǰwereǰcollected from 

survey using interviewing questionnaires� ǰThe collected data 

were analyzed using descriptive statistics and multiple linear 

regression� ǰThe resultsǰ revealed that most of the informal 

workers were female (mostlyǰearning less than 3,000 baht per 

month), who did not receive an annual physical examination, 

but they had history of musculoskeletal disorders.ǰ

Informalǰworkersǰhad a quality of life at a moderate level 

(63� 4� 
 � ǰ Considering each domain, physical domain, 

psychological domain,ǰ socialǰ relationships,ǰ andǰ

environmentalǰdomainǰwereǰatǰmoderateǰlevel 	80.8�ǰ503�, 

59.2, and 56.5�ǰrespectively).ǰThe factors related with quality 

of life were age, monthly income, and annualǰ physicalǰ

examinationǰ	P�value were equal toǰ0�012,ǰ0�006, andǰ��014, 

respectively
 . Therefore, public authority should be 

organizing such a training to increase potential about skills for 

work career to increase their income and security of a full 

health insurance service to promote a better quality-of-life 

for the informal workers. 
 

 

Keywords: 

Factor/Quality of life/Informal 

workers 

 

 

1. ïìîĈǰǰ 

ĔîðŦÝÝčïĆî ĒøÜÜćîĕì÷đðŨîÖĈúĆÜÿĈÙĆâĔîÖøąïüîÖćøñúĉêǰøüöĕðëċÜÿëćîąìćÜđýøþåÖĉÝĔîðøąđìýĕì÷ǰ

ēé÷ĒøÜÜćîÿćöćøëÝĈĒîÖĕéšđðŨîǰ2ǰðøąđõìǰĕéšĒÖŠǰĒøÜÜćîĔîøąïïǰĒúąĒøÜÜćîîĂÖøąïïǰ	Informal Workers) 

ÝćÖÖćøÿĈøüÝÝĈîüîñĎšöĊÖćøðøąÖĂïĂćßĊóǰó�ý�ǰ2562 ÝĈîüîìĆĚÜÿĉĚîǰ37.5 úšćîÙîǰóïüŠćǰđðŨîÖúčŠöĒøÜÜćîîĂÖøąïïǰ

20.4 úšćîÙîǰÙĉéđðŨîøšĂ÷úąǰ54.3 àċęÜÝąđĀĘîĕéšüŠćǰĒøÜÜćîîĂÖøąïïđðŨîĒøÜÜćîìĊęöĊÝĈîüîöćÖìĊęÿčéǰĒúąÿąìšĂîĔĀš

đĀĘîĂ÷ŠćÜßĆéđÝîëċÜÙüćöÿĈÙĆâ×ĂÜõćÙĒøÜÜćîîĂÖøąïïêŠĂđýøþåÖĉÝēé÷øüö×ĂÜðøąđìý [1, 2] 

ÙčèõćóßĊüĉêđðŨîđøČęĂÜÿĈÙĆâĔîÖćøéĈđîĉîßĊüĉê×ĂÜöîčþ÷Ť ǰĒúąđðŨîÿĉęÜìĊęöîčþ÷ŤìčÖÙîêšĂÜÖćøĒúąđðŨî

đðŜćĀöć÷ĀúĆÖĔîÖćøóĆçîćÙčèõćó×ĂÜðøąßćÖøǰàċęÜÙčèõćóßĊüĉêÝąïŠÜïĂÖëċÜÿõćóÙüćöđðŨîĂ÷ĎŠĒúąÙüćöøĎšÿċÖǰ 

ĔîÖćøéĈøÜßĊüĉê×ĂÜĒêŠúąïčÙÙú [3, 4] àċęÜÿëćîÖćøèŤÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïï÷ĆÜÙÜðøąÿïðŦâĀćÙüćö

đÿĊ ę÷ÜǰìĆĚÜĔîĒÜŠÿüĆÿéĉÖćøìćÜÿĆÜÙöĒúąÙüćööĆęîÙÜìćÜøć÷ĕéšǰøüöëċÜÖćø×ćéÙüćößĆéđÝîĔîÖãøąđïĊ÷ïǰ  
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àċęÜĒøÜÜćîÖúčŠöîĊĚĕöŠĕéšøĆïÖćøÙčšöÙøĂÜĒúąÿüĆÿéĉÖćøìĊęĕéšÝćÖÖćøìĈÜćîđìŠćìĊęÙüøǰÿŠüîĔĀâŠöĊøąéĆïÖćøýċÖþćĕöŠÿĎÜîĆÖ

ĒúąöĊøć÷ĕéšìĊ ęĕéšøĆïÙŠĂî×šćÜîšĂ÷ǰøüöĕðëċÜðŦâĀćéšćîÿõćóĒüéúšĂöĔîÖćøìĈÜćîǰ [5�7] éĆÜîĆ ĚîĒîüìćÜ 

ĔîÖćøßŠü÷đĀúČĂĒøÜÜćîîĂÖøąïïǰÙČĂǰóĆçîćÙčèõćóßĊüĉêĔĀšÖĆïĒøÜÜćîîĂÖøąïïĔĀšöĊßĊüĉêìĊęéĊ ǰĒúąóċÜóĂĔÝ

ÿćöćøëéĈøÜßĊüĉêĔîÿĆÜÙöĕéšéĈøÜĕüšàċęÜÖćøöĊÙčèÙŠćĔîêîđĂÜ 

ÝĆÜĀüĆéÖćāÿĉîíčŤǰđðŨîÝĆÜĀüĆéìĊęöĊñúĉêõĆèæŤñšćĕĀöĒóøüćìĊęöĊßČęĂđÿĊ÷ÜĔîõćÙêąüĆîĂĂÖđÞĊ÷ÜđĀîČĂǰēé÷ðøąđéĘî

÷čìíýćÿêøŤìĊęǰ2 ×ĂÜÝĆÜĀüĆéÖćāÿĉîíčŤǰĕéšÖĈĀîéñšćĕĀöĒóøüćđðŨîñúĉêõĆèæŤÿĈÙĆâ×ĂÜÝĆÜĀüĆéǰĒúąđðŨîÿŠüîìĊęöĊ

ÙüćöÿĈÙĆâÖĆïõćÙđýøþåÖĉÝǰĒúąöĊïìïćìêŠĂñúñúĉêöüúøüö×ĂÜðøąđìýǰ[8] ÝċÜđðŨîñúìĈĔĀšðøąßćßîöĊĂćßĊó

đÖĊę÷üÖĆïñúĉêõĆèæŤìĊęìĈÝćÖñšćìĊęĀúćÖĀúć÷ǰēé÷öĊúĆÖþèąøĆïñšćìĊęĂĂÖĒïïĒúšüÝćÖÿëćîðøąÖĂïÖćø×îćéđúĘÖǰìĊęöĊ

ÖćøñúĉêĒúąÝĈĀîŠć÷ñúĉêõĆèæŤñšćìĊęđ×šćöćêĆĚÜĔîßčößîöćêĆéđ÷ĘïìĊęïšćî×ĂÜêîđĂÜ ǰÝćÖîĆĚîÿŠÜÙČîĔĀšÖĆïÿëćî

ðøąÖĂïÖćøđóČęĂÝĈĀîŠć÷ǰĒøÜÜćîîĂÖøąïïÝċÜđðŨîÿŠüîĀîċęÜ×ĂÜĀŠüÜēàŠÖćøñúĉêǰĒúąĔî×èąđéĊ÷üÖĆîĒøÜÜćîîĂÖøąïï

ÿŠüîĔĀâŠìĊę÷ĆÜöĊðŦâĀćĕöŠöĊÙüćööĆęîÙÜĔîßĊüĉêǰéĆÜîĆĚîĒîüìćÜĔîÖćøßŠü÷đĀúČĂĒøÜÜćîîĂÖøąïïǰÙČĂǰßŠü÷đĀúČĂĔĀšöĊ

ÙčèõćóßĊüĉêìĊęéĊǰöĊìĆÖþąìĊęĔßšĔîÖćøðøąÖĂïĂćßĊóìĊęéĊ×ċĚîǰĒúąÿćöćøëîĈĕðĔßšĔĀšđÖĉéðøąē÷ßîŤêŠĂêĆüđĂÜĒúąßčößî [9] 

ÝćÖ×šĂöĎú×šćÜêšîǰÙèąñĎšüĉÝĆ÷đĀĘîÙüćöÿĈÙĆâĒúąöĊüĆêëčðøąÿÜÙŤýċÖþćøąéĆïÙčèõćóßĊüĉêǰĒúąðŦÝÝĆ÷ìĊęöĊ

ÙüćöÿĆöóĆîíŤêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰÝĆÜĀüĆéÖćāÿĉîíčŤǰđóČęĂĔĀšìøćïðŦÝÝĆ÷ìĊęßĆéđÝîĒúąîĈ×šĂöĎúđóČęĂđðŨî

ðøąē÷ßîŤǰĒúąßŠü÷ĔîÖćøêĆéÿĉîĔÝüćÜĒñîðŜĂÜÖĆîĒúąĒÖšĕ×ðŦâĀćìćÜéšćîĂćßĊüĂîćöĆ÷ǰđóČęĂßŠü÷ÿŠÜđÿøĉöÙčèõćó

ßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïìĊęĔĀšöĊÙčèõćóßĊüĉêìĊęéĊ×ċĚîĕðǰ 

 

2. üĉíĊéĈđîĉîÖćøüĉÝĆ÷ǰǰ 

ÖćøýċÖþćÙøĆĚÜîĊĚǰđðŨîÖćøýċÖþćõćÙêĆé×üćÜǰ	Cross�sectional Study
ǰēé÷ÖćøÿĆöõćþèŤĒøÜÜćîîĂÖøąïïǰ

ÝĆÜĀüĆéÖćāÿĉîíčŤǰøąĀüŠćÜüĆîìĊęǰ��ǰöÖøćÙöǰıǰ��ǰóùþõćÙöǰ����ǰ ðøąßćÖøĒúąÖúčŠöêĆüĂ÷ŠćÜǰÙČĂǰĒøÜÜćîîĂÖøąïïǰ

ÝĆÜĀüĆéÖćāÿĉîíčŤǰÝĈîüîǰ���ǰÙîǰÖćøÙĆéđúČĂÖÖúčŠöêĆüĂ÷ŠćÜĒïïđÞóćąđÝćąÝÜǰ	Purposive Sampling
ǰÿĈĀøĆïđÖèæŤ

ÖćøÙĆéđúČĂÖÖúčŠöêĆüĂ÷ŠćÜđ×šćĔîÖćøýċÖþć 	Inclusion Criteria) ĕéšĒÖŠ 1) đðŨîĒøÜÜćîîĂÖøąïïĂćßĊóđÖĊę÷üÖĆïñúĉêõĆèæŤ

ìĊęìĈÝćÖñšćǰĕöŠÝĈÖĆéĂć÷čǰìĆĚÜđóýßć÷ĒúąđóýĀâĉÜǰ2) ÿćöćøëÿČęĂÿćøÙüćöĀöć÷Ēúąđ×šćĔÝõćþćĕì÷ĕéšǰ3) ÷ĉîéĊđ×šćøŠüö

ÖćøüĉÝĆ÷éšü÷ÙüćöÿöĆÙøĔÝǰđÖèæŤÖćøÙĆéđúČĂÖÖúčŠöêĆüĂ÷ŠćÜĂĂÖÝćÖÖćøýċÖþć 	Exclusion Criteria)ǰĕéšĒÖŠǰĒøÜÜćî

îĂÖøąïïĂćßĊóđÖĊę÷üÖĆïñúĉêõĆèæŤìĊęìĈÝćÖñšćìĊęĕöŠÿćöćøëĔĀš×šĂöĎúĕéš  

đÙøČęĂÜöČĂìĊęĔßšĔîÖćøđÖĘïøüïøüö×šĂöĎú đðŨîĒïïÿĆöõćþèŤ ðøąÖĂïéšü÷ǰ2ǰÿŠüîǰÙČĂ 

1. ĒïïÿĆöõćþèŤđÖĊę÷üÖĆï×šĂöĎúìĆęüĕð×ĂÜĒøÜÜćîîĂÖøąïïǰĕéšĒÖŠǰđóýǰĂć÷čǰøąéĆïÖćøýċÖþćÿĎÜÿčéǰ

ÿëćîõćóǰøć÷ĕéšđÞúĊę÷êŠĂđéČĂîǰÖćøöĊĀîĊĚÿĉîǰÖćøđÜĉîđÖĘïĂĂöǰÖćø×ĂÖĎšđÜĉîÝćÖíîćÙćø�ÿëćïĆîÖćøđÜĉî�ïĆêøđÙøéĉêǰ

ÖćøđúŠîĒßøŤĔîÖúčŠöđóČęĂîïšćî�ìĊęìĈÜćîǰ×šĂöĎúéšćîÖćøìĈÜćîǰ×šĂöĎúéšćîÿč×õćó 

2. ĒïïðøąđöĉîÙčèõćóßĊüĉê×ĂÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ ßčé÷ŠĂÞïĆïõćþćĕì÷ǰWHOQOL�BREF�THAIǰ[10]ǰ

ÝĈîüîǰ26 ×šĂ ÝĈĒîÖđðŨîǰ5ǰéšćîǰÙČĂǰéšćîøŠćÜÖć÷ǰéšćîÝĉêĔÝǰéšćîÙüćöÿĆöóĆîíŤìćÜÿĆÜÙöǰéšćîÿĉęÜĒüéúšĂöǰĒúą

ÙčèõćóßĊüĉêēé÷øüöǰÖćøĔĀšÙąĒîîĒïïüĆéÙčèõćóßĊüĉêǰWHOQOLǰ26 ×šĂÙĈëćöìĊęöĊÙüćöĀöć÷ìćÜïüÖǰ23 ×šĂǰ

Ēúą×šĂÙĈëćöìĊęöĊÙüćöĀöć÷ìćÜúïǰ3 ×šĂǰÙČĂ ×šĂǰ2, 9 Ēúą 11ǰĒêŠúą×šĂđðŨîöćêøćÿŠüîðøąöćèÙŠćǰ5 øąéĆïǰ 

ĔĀšñĎšêĂïđúČĂÖêĂïĒêŠúą×šĂ ĔĀšÙąĒîîéĆÜêŠĂĕðîĊĚ 
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×šĂÙĈëćöđßĉÜïüÖǰ26ǰ×šĂ ×šĂÙĈëćöđßĉÜúïǰ3ǰ×šĂ 

×šĂÙüćö ÙąĒîî ×šĂÙüćö ÙąĒîî 

ĕöŠđú÷ 1 ĕöŠđú÷ 5 

đúĘÖîšĂ÷ 2 đúĘÖîšĂ÷ 4 

ðćîÖúćÜ 3 ðćîÖúćÜ 3 

öćÖ 4 öćÖ 2 

öćÖìĊęÿčé 5 öćÖìĊęÿčé 1 

ĀćÙüćöêøÜ×ĂÜđîČĚĂĀćēé÷ñĎšđßĊę÷üßćâǰÝĈîüî 3 ÙîǰöĊÙŠćÙüćöêøÜ×ĂÜđîČĚĂĀć 	Index of Item Objective 

Congruence: IOC
 êĆĚÜĒêŠ 0�69ı1�00 ÙŠćÿĆöðøąÿĉìíĉĝĒĂúôć×ĂÜÙøĂîïćÙ (Cronbach Coefficient Alpha)  

ÙŠćÙüćöđßČęĂöĆęîđìŠćÖĆïǰ0.87 

ÖćøđÖĘïøüïøüö×šĂöĎú ñĎšüĉÝĆ÷ðøąÿćîÜćîēé÷ĕéšøĆïÙüćöøŠüööČĂÝćÖĂÜÙŤÖćøïøĉĀćøÿŠüîêĈïúĒúą

ĂćÿćÿöĆÙøÿćíćøèÿč×ĔîóČĚîìĊę đðŨîñĎšßŠü÷üĉÝĆ÷ìĊęñŠćîÖćøđ×šćøŠüöĂïøöÖćøđêøĊ÷öÖćøÿĆöõćþèŤ êćöĒïïÿĆöõćþèŤ 

ìĊęÖĈĀîéǰÖćøàĆÖàšĂöÖćøÿĆöõćþèŤ đóČęĂìïìüîÖćøÿĆöõćþèŤêćöđÙšćēÙøÜĒïïÿĆöõćþèŤìĊęÖĈĀîéǰĒúąđÖĘïøüïøüö

×šĂöĎúéšü÷ĒïïÿĆöõćþèŤĒøÜÜćîîĂÖøąïïǰÙîúąǰ�����ǰîćìĊǰđðŨîøą÷ąđüúćǰ��ǰüĆîǰǰ 

ÖćøüĉÝĆ÷ÙøĆĚÜîĊĚ üĉđÙøćąĀŤ×šĂöĎúēé÷ĔßšÿëĉêĉÙüćöëĊęǰøšĂ÷úąǰÙŠćđïĊę÷Üđïîöćêøåćî ĔîÿŠüî×ĂÜ×šĂöĎúìĆęüĕðĒúą

øąéĆïÙčèõćóßĊüĉêǰĔîÿŠüîÖćøüĉđÙøćąĀŤðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰĔßšÿëĉêĉđßĉÜĂîčöćî 

ÙČĂ ÖćøëéëĂ÷óĀčÙĎèǰ(Multiple Linear Regression) 

ÿĈĀøĆïÖćøüĉÝĆ÷ÙøĆĚÜîĊĚ ĕéšøĆïĂîčöĆêĉĔĀšéĈđîĉîÖćøüĉÝĆ÷êćöđÜČęĂîĕ×ÖćøüĉÝĆ÷×ĂÜÙèąÖøøöÖćøÝøĉ÷íøøöÖćøüĉÝĆ÷

Ĕîöîčþ÷Ť ÿĈîĆÖÜćîÿćíćøèÿč×ÝĆÜĀüĆéÖćāÿĉîíčŤǰøĆïøĂÜÖćøóĉÝćøèćÝøĉ÷íøøöüĆîìĊęǰ3 đöþć÷îǰ2563ǰđú×ìĊęǰKLS�REC 

043�2563ǰñĎšüĉÝĆ÷ĕéšßĊĚĒÝÜüĆêëčðøąÿÜÙŤĒúąüĉíĊÖćøéĈđîĉîÜćîüĉÝĆ÷ĔĀšÖĆïĒøÜÜćîîĂÖøąïïǰöĊĂĉÿøąĔîÖćøêĆéÿĉîĔÝ

êĂïøĆïĀøČĂðäĉđÿíǰÖćøđ×šćøŠüöÖćøüĉÝĆ÷ǰĒúąĔîøąĀüŠćÜÖćøüĉÝĆ÷öĊÿĉìíĉìĊęÝą×ĂëĂîêĆüđöČęĂĔéÖĘĕéšǰēé÷ĕöŠêšĂÜĒÝšÜđĀêčñú

ĒúąĕöŠöĊñúÖøąìïêŠĂÖćøøĆÖþćĀøČĂÖćøĕéšøĆïÖćøéĎĒúÝćÖïčÙúćÖøìćÜÖćøĒóì÷ŤìĆĚÜÿĉĚîǰÝąđÖĘï×šĂöĎúîĊĚđðŨîÙüćöúĆï

ĕöŠöĊÖćøđðŗéđñ÷ßČęĂĒúąîćöÿÖčúǰĒúąñú×ĂÜÖćøüĉÝĆ÷Ýąøć÷Üćî×šĂöĎúĔîõćóøüö×ĂÜÙüćöÙĉéđĀĘîđðŨîÖúčŠöǰĀúĆÜÝćÖ

ĒøÜÜćîîĂÖøąïïøĆïìøćïĒúąÿöĆÙøĔÝđ×šćøŠüöÖćøüĉÝĆ÷ǰÝċÜĔĀšúÜîćöĔîđĂÖÿćø÷ĉî÷Ăöđ×šćøŠüöÖćøüĉÝĆ÷ǰĔîÖćøýċÖþć

ÙøĆĚÜîĊĚĕöŠöĊĒøÜÜćîîĂÖøąïïðäĉđÿíÖćøđ×šćøŠüöÖćøüĉÝĆ÷ 

 

3. ñúÖćøüĉÝĆ÷ 

3.1ǰ×šĂöĎúúĆÖþèąÿŠüîïčÙÙú×ĂÜĒøÜÜćîîĂÖøąïïǰÿŠüîĔĀâŠđðŨîđóýĀâĉÜǰ	øšĂ÷úąǰ����
ǰÿŠüîĔĀâŠ 

öĊĂć÷čǰ�����ǰðŘǰøšĂ÷úą 50�7ǰøąéĆïÖćøýċÖþćÿĎÜÿčéǰøąéĆïðøąëöýċÖþćǰøšĂ÷úą 56�8ǰöĊøć÷ĕéšđÞúĊę÷êŠĂđéČĂîêęĈÖüŠć 

3,000 ïćìǰøšĂ÷úą 88�0ǰÿŠüîĔĀâŠöĊĀîĊĚÿĉîǰøšĂ÷úąǰ����ǰĕöŠöĊÖćøđÜĉîđÖĘïĂĂöǰøšĂ÷úą 86�7ǰöĊÖćø×ĂÖĎšđÜĉîÝćÖíîćÙćø�ǰ

ÿëćïĆîÖćøđÜĉî�ïĆêøđÙøéĉêǰøšĂ÷úąǰ����ǰĒúąĕöŠđúŠîĒßøŤĔîÖúčŠöđóČęĂîïšćî�ìĊęìĈÜćîǰøšĂ÷úąǰ����ǰøć÷úąđĂĊ÷é 

éĆÜêćøćÜìĊęǰ� 
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êćøćÜìĊęǰ�ǰ×šĂöĎúìĆęüĕð×ĂÜÖúčŠöĒøÜÜćîîĂÖøąïïǰ	N����
 

×šĂöĎúìĆęüĕð ÝĈîüîǰ	Ùî
 øšĂ÷úą 

đóý 

- ßć÷ǰ 

- ĀâĉÜǰ 

 

�� 

��� 

 

��� 

91�4 

ÖúčŠöĂć÷čǰ 

- ��ı�� ðŘ 

- ��ı��ǰðŘ 

- ��ı��ǰðŘ 

- 50ı59ǰðŘ 

- 60 ðŘ×ċĚîĕð 

Mean�48ǰǰǰǰS�D��8�98    Max�78    Min�25ǰ 

 

�� 

� 

��� 

�� 

�� 

 

��� 

��� 

���� 

���� 

���� 

øąéĆïÖćøýċÖþćÿĎÜÿčé 

- ĕöŠĕéšđøĊ÷î 

- ðøąëöýċÖþćǰ 

- öĆí÷öýċÖþćǰ 

- Ăîčðøĉââć 

- ðøĉââćêøĊǰ 

- ÿĎÜÖüŠćðøĉââćêøĊǰ 

 

0 

166 

123 

2 

1 

0 

 

0 

56�8 

42�1 

0�7 

0�3 

0 

øć÷ĕéšđÞúĊę÷êŠĂđéČĂîǰ 

- êęĈÖüŠćǰ����ǰïćì 

- ����ı����ǰïćì 

- ���1ı����ǰïćì 

- öćÖÖüŠćǰ����ǰïćì 

Mean�����  S�D��1,318�25ǰ Max�12,000 ǰMin�1,000 

 

��� 

�� 

� 

� 

 

���� 

���� 

��� 

��� 

ÿëćîõćó 

- ēÿéǰ 

- ÿöøÿǰ 

- Ā÷Šć�Āöšć÷ 

- Ē÷ÖÖĆîĂ÷ĎŠ 

 

4 

243 

45 

0 

 

1.4 

83.2 

15.4 

0 

ÖćøöĊĀîĊĚÿĉî 

- ĕöŠöĊĀîĊĚÿĉî 

- öĊĀîĊĚÿĉî 

 

�� 

��� 

 

���� 

���� 

ÖćøđÜĉîđÖĘïĂĂö 

- ĕöŠöĊđÜĉîđÖĘï 

- öĊđÜĉîđÖĘïǰǰǰ 

 

��� 

�� 

 

���� 

���� 
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×šĂöĎúìĆęüĕð ÝĈîüîǰ	Ùî
 øšĂ÷úą 

Öćø×ĂÖĎšđÜĉîÝćÖíîćÙćø�ÿëćïĆîÖćøđÜĉî�ïĆêøđÙøéĉê 

- ĕöŠĕéšÖĎšđÜĉî 

- ÖĎšđÜĉî 

 

��� 

��� 

 

���� 

���� 

ÖćøđúŠîĒßøŤĔîÖúčŠöđóČęĂîïšćî�ìĊęìĈÜćî 

- ĕöŠĕéšđúŠîĒßøŤ 

- đúŠîĒßøŤ 

 

��� 

15 

 

94�9 

5�1 

 

3.2ǰ×šĂöĎúéšćîÖćøìĈÜćî×ĂÜÖúčŠöĒøÜÜćîîĂÖøąïïǰÿŠüîĔĀâŠöĊĂćßĊóĀúĆÖøšĂ÷úą 92�1ǰđöČęĂÝĈĒîÖ

ĂćßĊóĀúĆÖǰóïüŠćǰÿŠüîĔĀâŠöĊĂćßĊóđÖþêøÖøøöǰøšĂ÷úą 62�0ǰøĂÜúÜöćĂćßĊóøĆïÝšćÜǰøšĂ÷úąǰ����ǰĂćßĊóđÖĊę÷üÖĆï

ñúĉêõĆèæŤìĊęìĈÝćÖñšćđðŨîĂćßĊóđÿøĉöǰøšĂ÷úą 87�0ǰøć÷úąđĂĊ÷ééĆÜêćøćÜìĊęǰ� 

 

êćøćÜìĊęǰ�ǰ×šĂöĎúéšćîÖćøìĈÜćî×ĂÜÖúčŠöĒøÜÜćîîĂÖøąïïǰ	N����
 

×šĂöĎúéšćîÖćøìĈÜćî ÝĈîüîǰ	Ùî
 øšĂ÷úą 

ĂćßĊóĀúĆÖǰ 

- ĕöŠöĊ 

- öĊ 

Ùšć×ć÷ǰǰǰ 

đÖþêøÖøøö  

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰøĆïÝšćÜǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

 

23 

269 

19 

181 

69 

 

��� 

���� 

��� 

���� 

���� 

ðøąđõìĂćßĊóđÖĊę÷üÖĆïñúĉêõĆèæŤìĊęìĈÝćÖñšć 

- ĂćßĊóĀúĆÖ  

- ĂćßĊóđÿøĉöǰǰ 

 

�� 

��� 

 

���� 

���� 

 

3.3ǰ×šĂöĎúéšćîÿč×õćó×ĂÜÖúčŠöĒøÜÜćîîĂÖøąïïǰÿŠüîĔĀâŠĕöŠđÙ÷êøüÝøŠćÜÖć÷ðøąÝĈðŘǰ	øšĂ÷úąǰ�����
ǰ

ðøąüĆêĉÖćøđÝĘïðśü÷ÿŠüîĔĀâŠđðŨîēøÙøąïïēÙøÜøŠćÜÖøąéĎÖĒúąÖúšćöđîČĚĂǰ	øšĂ÷úąǰ41.4
ǰøĂÜúÜöćÙČĂǰēøÙøąïï

ĀúĂéđúČĂéĒúąĀĆüĔÝǰ	øšĂ÷úąǰ22�3
ǰøć÷úąđĂĊ÷ééĆÜêćøćÜìĊęǰ� 

 

êćøćÜìĊęǰ� ×šĂöĎúéšćîÿč×õćó×ĂÜÖúčŠöĒøÜÜćîîĂÖøąïïǰ	N����
 

×šĂöĎúéšćîÿč×õćó ÝĈîüîǰ	Ùî
 øšĂ÷úą 

ÖćøêøüÝøŠćÜÖć÷ðøąÝĈðŘ 

- ĕöŠđÙ÷ 

- đÙ÷ 

ðøąüĆêĉÖćøđÝĘïðśü÷ 

- ēøÙøąïïĀúĂéđúČĂéĒúąĀĆüĔÝ 

- ēøÙøąïïēÙøÜøŠćÜÖøąéĎÖĒúąÖúšćöđîČĚĂ 

 

��� 

�� 

 

65 

121 

 

���� 

���� 

 

22.3 

41.4 
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- ēøÙøąïïìćÜđéĉîĂćĀćøĒúąêĆï 

- ēøÙøąïïðøąÿćìĒúąÿöĂÜ 

- ēøÙøąïïìćÜđéĉîĀć÷ĔÝ 

- ēøÙøąïïđàúŤøŠćÜÖć÷ñĉéðÖêĉ 

44 

60 

1 

1 

15.1 

20.5 

0.3 

0.3 

 

3.4ǰ×šĂöĎúéšćîÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰóïüŠćǰÿŠüîĔĀâŠöĊÙčèõćóßĊüĉêìĆĚÜǰ�ǰéšćîǰĕéšĒÖŠǰéšćî

ÿč×õćóÖć÷ǰéšćîÝĉêĔÝǰéšćîÿĆöóĆîíõćóìćÜÿĆÜÙöǰĒúąéšćîÿĉęÜĒüéúšĂöǰĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰ	øšĂ÷úąǰ����, 50�3, 

59�2 Ēúąǰ����ǰêćöúĈéĆï
ǰĒúąÿŠüîĔĀâŠöĊÙčèõćóßĊüĉêēé÷øüöǰĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰđßŠîđéĊ÷üÖĆîǰ	øšĂ÷úąǰ����
ǰ

øć÷úąđĂĊ÷ééĆÜêćøćÜìĊęǰ4 

 

êćøćÜìĊęǰ4 ×šĂöĎúéšćîÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰ	N �ǰ���
 

ĂÜÙŤðøąÖĂï 

øąéĆïÙčèõćóßĊüĉê 

X  S�D� ĕöŠéĊ 

	øšĂ÷úą
 

ðćîÖúćÜ 

	øšĂ÷úą
 

éĊ 

	øšĂ÷úą
 

��ǰéšćîÿč×õćóÖć÷ 0 ǰ80�8 ǰ19�2 ���� ����� 

��ǰéšćîÝĉêĔÝǰ ǰ0 ���� ǰ���� ���� ����� 

��ǰéšćîÿĆöóĆîíõćóìćÜÿĆÜÙöǰ 1�0 ���� ǰ���� ���� ����� 

��ǰéšćîÿĉęÜĒüéúšĂöǰ ǰ5�5 56�5 38�0 2�32 0�574 

ÙčèõćóßĊüĉêēé÷øüö � ���� ���� ���� ����� 

 

 3.5ǰðŦÝÝĆ÷ìĊęÙüćöÿĆöóĆîíŤêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęøąéĆïǰ

ÙüćöđßČęĂöĆęîǰ���ǰĕéšĒÖŠǰøąéĆïÖćøýċÖþćǰ	P�value�0�012
ǰøć÷ĕéšđÞúĊę÷êŠĂđéČĂîǰĒúąǰ	P�value�0�006
ǰÖćøöĊ

ĀîĊĚÿĉîǰ	P�value�0�014
ǰøć÷úąđĂĊ÷ééĆÜêćøćÜìĊęǰ5 

 

êćøćÜìĊęǰ5 ðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤÖĆïÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰ	N�292
 

êĆüĒðø B Std�ǰError t P�value 

1�ǰĂć÷č �0�071 0�19 �1�519 0�012 

2�ǰøć÷ĕéšđÞúĊę÷êŠĂđéČĂî 0�373 0�16 9�172 0�006 

3�ǰÖćøêøüÝøŠćÜÖć÷ðøąÝĈðŘ 0�116 0�29 5�340 0�014 

 

4. Ăõĉðøć÷ñúÖćøüĉÝĆ÷ 

ÝćÖñúÖćøýċÖþć ÿćöćøëĂõĉðøć÷éšćîÙčèõćóßĊüĉêĒúąðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤÖĆïÙčèõćóßĊüĉê×ĂÜ

ĒøÜÜćîîĂÖøąïïǰéĆÜîĊĚ 

4.1 éšćîÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰóïüŠćǰéšćîÿč×õćóÖć÷ǰéšćîÝĉêĔÝǰéšćîÿĆöóĆîíõćóìćÜÿĆÜÙöǰ

ĒúąéšćîÿĉęÜĒüéúšĂöǰĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰàċęÜÿĂéÙúšĂÜÖĆïÖćøýċÖþć×ĂÜǰKittipichai W., et al. [11] ĕéšýċÖþćÙčèõćóßĊüĉê

ĒøÜÜćîĂčêÿćĀÖøøö÷šĂöñšć óïüŠćǰøąéĆïÙčèõćóßĊüĉê×ĂÜĒøÜÜćîöĊĒîüēîšööćÖìĊęÿčé øąĀüŠćÜøąéĆïéĊĒúąøąéĆï
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ðćîÖúćÜ ÖĆïÙąĒîîøšĂ÷úąǰ����ǰàċęÜĂćÝđîČęĂÜÝćÖĒøÜÜćîîĂÖøąïïÿŠüîĔĀâŠöĊĂćßĊóĀúĆÖ ĕéšĒÖŠǰđÖþêøÖøøöǰìĈĕøŠǰ

ìĈÿüîǰÙšć×ć÷ǰ[12] àċęÜøć÷ĕéšöćÖÝćÖĂćßĊóĀúĆÖĂ÷ĎŠđéĉöĒúšüǰĒêŠßćüïšćîĔîßčößîöĊêšĂÜÖćøĀćøć÷ĕéšđÿøĉöÝćÖĂćßĊó 

ìĊęöĊĔîßčößî ÙČĂ øĆïÝšćÜìĂñšćǰđðŨîÖćøÿøšćÜĂćßĊóǰÿćöćøëìĈÖćøêŠĂ÷ĂéÿøšćÜøć÷ĕéšĔĀšÖĆïÙøĂïÙøĆüǰĒúąđðŨîĂĊÖìćÜĀîċęÜ

ìĊęÿćöćøëđóĉęöÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïĔĀšéĊ×ċĚîǰǰ 

4.2 ðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïï ǰóïüŠć Ăć÷čöĊÙüćöÿĆöóĆîíŤÖĆï

ÙčèõćóßĊüĉêǰÿĂéÙúšĂÜÖĆïÖćøýċÖþć×ĂÜ Suda Hanklang [13] óïüŠćǰĂć÷čöĊÙüćöÿĆöóĆîíŤÖĆïÙčèõćóßĊüĉêĒúą

ÿč×õćóÝĉêĔîÖúčŠöĒøÜÜćîÿĎÜüĆ÷ĔîüĉÿćĀÖĉÝßčößîǰđöČęĂĒøÜÜćîöĊĂć÷čđóĉęööćÖ×ċĚîÝąöĊÖćøđðúĊę÷îĒðúÜĂ÷ŠćÜđĀĘîĕéšßĆéǰ

ìĆĚÜìćÜéšćîøŠćÜÖć÷ǰÝĉêĔÝĒúąÿĆÜÙööĊĒîüēîšöđÝĘïðśü÷öćÖĒúąđøĘü×ċĚîǰìĈĔĀšðøąÿĉìíĉõćóÖćøìĈÜćîúéúÜǰÿŠÜñúÖøąìï

Ă÷ŠćÜÖüšćÜ×üćÜìĆĚÜéšćîÿĆÜÙöĒúąđýøþåÖĉÝǰàċęÜìĈĔĀšÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïúéúÜđßŠîÖĆîǰ[14] ĔîÿŠüîøć÷ĕéš

öĊÙüćöÿĆöóĆîíŤÖĆïÙčèõćóßĊüĉêǰÿĂéÙúšĂÜÖĆïÖćøýċÖþć×ĂÜ  ßüóøóøøèǰÝĆîìøŤðøąÿĉìíĉĝǰĒúąÙèąǰ[15] ýċÖþć

ÿëćîÖćøèŤéšćîĂćßĊüĂîćöĆ÷ĒúąÿĉęÜĒüéúšĂö×ĂÜÖúčŠöĒøÜÜćîêĆéđ÷Ęïñšć�  ÖćøüĉđÙøćąĀŤĔîüĉÿćĀÖĉÝßčößîǰóïüŠćǰ

øć÷ĕéšöĊñúêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîêĆéđ÷ĘïđÿČĚĂñšć àċęÜÝćÖÖćøýċÖþćÙøĆĚÜîĊĚóïüŠć ĒøÜÜćîîĂÖøąïïÿŠüîĔĀâŠ 

öĊøć÷ĕéšđÞúĊę÷êŠĂđéČĂîêęĈÖüŠć 3,000 ïćìǰøüöĕðëċÜöĊĀîĊĚÿĉîĒúąĕöŠöĊđÜĉîđÖĘïĂĂöǰàċęÜđðŨîÿćđĀêčéšćîÿĆÜÙöìĊęÿĈÙĆâ

×ĂÜĒøÜÜćîîĂÖøąïïìĊęöĊðŦâĀćđÖĊę÷üÖĆïÙŠćêĂïĒìîìĊęĕöŠĒîŠîĂîǰøć÷ĕéšêęĈǰĒúąđðŨîĀîĊĚǰñîüÖÖĆïÙüćöÖééĆî×ĂÜÜćî

ĔîúĆÖþèąÙüćöđøŠÜøĊï×ĂÜÖćøñúĉê ìĈĔĀšđÿĊę÷ÜÿĎÜêŠĂÙüćöđÙøĊ÷éÝćÖÜćîđöČęĂđìĊ÷ïÖĆïĒøÜÜćîĔîøąïïǰÝċÜđðŨîĂĊÖĀîċęÜ

ðŦÝÝĆ÷ìĊęÿŠÜñúÖøąìïêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïï [16, 17]ǰ 

îĂÖÝćÖîĊĚǰÖćøêøüÝøŠćÜÖć÷ðøąÝĈðŘöĊÙüćöÿĆöóĆîíŤÖĆïÙčèõćóßĊüĉêǰÿĂéÙúšĂÜÖĆïÖćøýċÖþć×ĂÜ  

Rajakaruna,. R. K. G. and Kaluarachchige,ǰI. P. [18] ýċÖþćÙčèõćóßĊüĉêÖćøìĈÜćîĒúąÙüćöóċÜóĂĔÝĔîÖćøìĈÜćî

×ĂÜĒøÜÜćîÝĆÖøđ÷ĘïñšćĔîýøĊúĆÜÖć óïüŠćǰéšćîÿč×õćóĒúąÙüćöðúĂéõĆ÷öĊÙüćöÿĆöóĆîíŤÖĆïÙčèõćóßĊüĉê×ĂÜĒøÜÜćîǰ

àċęÜÝćÖÖćøýċÖþćÙøĆĚÜîĊĚ óïüŠć ĒøÜÜćîîĂÖøąïïÿŠüîĔĀâŠĕöŠĕéšøĆïÖćøêøüÝÿč×õćóðøąÝĈðŘǰĒúąÿŠüîĔĀâŠóïüŠć  

öĊðøąüĆêĉÖćøđÝĘïðśü÷éšü÷ēøÙìćÜøąïïēÙøÜøŠćÜÖøąéĎÖĒúąÖúšćöđîČĚĂǰøĂÜúÜöćÙČĂǰēøÙøąïïĀúĂéđúČĂéĒúąĀĆüĔÝ 

ĂćÝđîČęĂÜÝćÖĒøÜÜćîîĂÖøąïïĕöŠöĊÿĉìíĉÿüĆÿéĉÖćøéšćîÿč×õćó øüöëċÜðŦâĀćÿč×õćóĒúąÿĆÜÙöìĊęđÖĉéÝćÖÿõćóĒüéúšĂö

ÖćøìĈÜćîǰĒúąóùêĉÖøøöÿč×õćóìĊęĕöŠđĀöćąÿö×ĂÜĒøÜÜćî ÿŠÜñúÖøąìïêŠĂÙčèõćóßĊüĉêĔîüĉëĊĂćßĊó×ĂÜĒøÜÜćî [19] 

ÿĂéÙúšĂÜÖĆïǰÿčõĆìøćǰòĂòîǰĒúąÙèąǰ[20] óïüŠćǰÿĉìíĉĔîÖćøøĆÖþćó÷ćïćú đðŨîðŦÝÝĆ÷ìĊęöĊĂĉìíĉóúêŠĂÙčèõćóßĊüĉê

×ĂÜñĎšðøąÖĂïÖćøÙšćĒñÜúĂ÷ĔîÖøčÜđìóöĀćîÙø àċęÜÝĆéĂ÷ĎŠĔîðøąđõì×ĂÜĒøÜÜćîîĂÖøąïïđßŠîđéĊ÷üÖĆî Ĕî×èąìĊę

÷ĆÜöĊïćÜÖćøýċÖþćìĊęóïüŠć ÖćøïøĉÖćøéšćîÿč×õćóđðŨîĂĊÖðŦÝÝĆ÷ĀîċęÜìĊęÿĈÙĆâêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïï

Ĕîđ×êÖćîćêĂîđĀîČĂǰ[21] 

 

5. ÿøčðñúÖćøüĉÝĆ÷ 

ÖćøýċÖþćîĊĚ đðŨîÖćøýċÖþćøąéĆïÙčèõćóßĊüĉêĒúąðŦÝÝĆ÷ìĊęÿŠÜñúêŠĂÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïǰóïüŠć 

øąéĆïÙčèõćóßĊüĉêēé÷øüöÿŠüîĔĀâŠĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰîĂÖÝćÖîĊĚðŦÝÝĆ÷ÿŠüîïčÙÙúđðŨîðŦÝÝĆ÷ìĊęöĊÙüćöÿĆöóĆîíŤêŠĂ

ÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïï ÿćöćøëîĈĕðđðŨîðøąē÷ßîŤĒúąßŠü÷ĔîÖćøêĆéÿĉîĔÝüćÜĒñîðŜĂÜÖĆîĒúąĒÖšĕ×

ðŦâĀćìćÜéšćîĂćßĊüĂîćöĆ÷ǰÿŠÜđÿøĉöÙčèõćóßĊüĉê×ĂÜĒøÜÜćîîĂÖøąïïìĊęĔĀšöĊÙčèõćóßĊüĉêìĊęéĊ Ă÷ŠćÜĕøÖĘêćö

ÖćøýċÖþćÙøĆĚÜîĊĚ ĔßšÖćøýċÖþćĒïïõćÙêĆé×üćÜ ÝċÜĂćÝöĊ×šĂÝĈÖĆéĔîÖćøđ×šćëċÜ×šĂöĎúđßĉÜúċÖ×ĂÜÿćđĀêčìĊęĒìšÝøĉÜǰ 
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×šĂöĎúïìÙüćö ïìÙĆé÷ŠĂ 
 

ðøąüĆêĉïìÙüćö: 

øĆïđóČęĂóĉÝćøèć: 16 đöþć÷îǰ2564 

ĒÖšĕ×: 8 óùþõćÙöǰ2564 

êĂïøĆï:ǰ9 óùýÝĉÖć÷îǰ2564 
____________________________ 
 

ÖćøüĉÝĆ÷đßĉÜðäĉïĆêĉÖćøîĊĚ öĊüĆêëčðøąÿÜÙŤđóČęĂóĆçîćĒîüìćÜÖćøéĎĒú

øĆÖþćñĎšðśü÷êĉéđßČĚĂĔîÖøąĒÿēúĀĉêǰ (sepsis) ĒúąñúÖćøéĈđîĉîÜćîêćö

ĒîüìćÜìĊęóĆçîć×ċĚîǰñĎšđ×šćøŠüöüĉÝĆ÷öĊǰ�ǰÖúčŠöǰÙČĂǰ�
ǰĒóì÷Ťǰó÷ćïćúǰ

đõÿĆßÖøǰøüöǰ��ǰÙîǰ�
ǰñĎšðśü÷ǰsepsisǰøüöǰ���ǰÙî éĈđîĉîÖćøüĉÝĆ÷ 

êĆĚÜĒêŠ �ǰêčúćÙöǰ����ı��ǰöĊîćÙöǰ���� öĊÖćøóĆçîć 3 üÜøĂï ĒêŠúą

üÜøĂï ðøąÖĂïéšü÷ ÖćøüćÜĒñîǰÖćøðäĉïĆêĉǰÖćøÿĆÜđÖêñú ÿąìšĂîñúǰ

êćöêĆüßĊ Ěü ĆéǰÙČĂ 1) ĂĆêøćÖćøüĉîĉÝÞĆ÷ēøÙøüéđøĘüǰëĎÖêšĂÜõć÷Ĕîǰ1 

ßĆęüēöÜǰ2) ĂĆêøćÖćøđÝćąđúČĂéÿŠÜêøüÝǰhemoculture 2 specimens 

ÖŠĂîĔĀšǰantibiotic 3) ĂĆêøćÖćøĔĀšǰantibiotic õć÷Ĕîǰ1 ßĆęüēöÜ ĀúĆÜÖćø

üĉîĉÝÞĆ÷ǰ�
ǰĂĆêøćñĎšðśü÷ǰseptic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂǰ1,500 àĊàĊǰ

õć÷Ĕîǰ1 ßĆęüēöÜǰĒúąǰ�
 ĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖǰsepsisǰđÙøČęĂÜöČĂìĊęĔßšĔîÖćø

üĉÝĆ÷ǰÙČĂǰ1) Care process flow 2) Clinical Practice Guideline (CPG) 

for sepsis Ēúą ǰ3) Search Out Severity score (SOS score) đ ÖĘ ï

×šĂöĎúÝćÖđüßøąđïĊ÷îñĎšðśü÷ǰüĉđÙøćąĀŤ×šĂöĎúđßĉÜðøĉöćèǰéšü÷ÙüćöëĊęǰ

ĒúąøšĂ÷úąǰñúÖćøýċÖþćǰüÜøĂïìĊęǰ1 đøĉęöÝćÖÖćøìïìüîñĎšðśü÷đÿĊ÷ßĊüĉê 

ĒúąêćöøĂ÷ÖøąïüîÖćøé ĎĒúǰóïÿćđĀêčì Ċ ęÿĈÙ Ćâ  Ù ČĂǰdelay 

detection, delay diagnosis, delay and inappropriate using of 

antibiotics Ēúąǰdelay shock-resuscitation ÝċÜøŠüöÖĆîÖĈĀîéêĆüßĊĚüĆé

ĒúąđðŜćĀöć÷ǰàċęÜóïüŠć ĕöŠñŠćîìčÖêĆüßĊĚüĆéǰîĈĕðÿĎŠÖćøóĆçîć CPG Ēúą

ÙüćöøĎšĒúąìĆÖþą×ĂÜñĎšđÖĊę÷ü×šĂÜǰÖćøÿĆÜđÖêñúóïüŠć êĆüßĊĚüĆéđøĉęöéĊ×ċĚîǰ

ĒêŠ÷ĆÜĕöŠñŠćîêćöđðŜćĀöć÷ǰöĊÖćøÿąìšĂîñúüŠćÖćøðøąđöĉîǰSOS score 

÷čŠÜ÷ćÖĒúąöĊÖćøðäĉïĆêĉĕöŠÿöęĈđÿöĂǰîĈĕðÿĎŠüÜøĂïìĊęǰ�ǰöĊÖćøóĆçîć

ĒïïðøąđöĉîǰSOS score ĔĀšĔßšÜŠć÷ĒúąÿąéüÖ×ċĚîǰĒúąïĎøèćÖćøđ×šć

ÙĈÿĈÙĆâ: 

ĒîüìćÜéĎĒúñĎšðśü÷êĉéđßČ ĚĂĔîÖøąĒÿ

ēúĀĉê/ñĎšðśü÷êĉéđßČ ĚĂĔîÖøąĒÿēúĀĉê/

ēøÜó÷ćïćúßčößî 

____________________________ 
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ÖĆïÖćøîĉđìýìćÜÖćøó÷ćïćú ÖćøÿĆÜđÖêñúóïüŠćǰĂĆêøćÖćøüĉîĉÝÞĆ÷ēøÙ

øüéđøĘüǰëĎÖêšĂÜõć÷Ĕîǰ�ǰßĆęüēöÜǰĒúąĂĆêøćñĎšðśü÷ǰseptic shock ĕéšøĆï

ÿćøîĚĈđóĊ÷ÜóĂǰ�,���ǰàĊàĊǰõć÷Ĕîǰ�ǰßĆ ęüēöÜǰ÷ĆÜĕöŠñŠćîêćöđÖèæŤǰ

îĈĕðÿĎŠüÜøĂïìĊęǰ�ǰÖćøĂĂÖĒïïøąïïĒúąÖĈÖĆïêĉéêćöĔĀšñĎšðśü÷ĕéšøĆï

÷ćǰAntibiotic êćöđðŜćĀöć÷ǰēé÷ðøĆïÖćøđÝćąǰhemoculture ĒúąĔĀšǰ

Antibiotic đöČęĂĂ÷ĎŠìĊęĀšĂÜÞčÖđÞĉî ÖćøÿĆÜđÖêñúêćöêĆüßĊĚüĆéÖŠĂîĒúąĀúĆÜ

óĆçîćǰóïüŠć ïøøúčñúêćöđðŜćĀöć÷ìĆ ĚÜĀöéǰÙČĂǰ�
ǰĂ ĆêøćÖćø

üĉîĉÝÞĆ÷ēøÙøüéđøĘüĒúąëĎÖêšĂÜǰõć÷Ĕîǰ�ǰßĆęüēöÜǰ�
ǰĂĆêøćÖćøđÝćąđúČĂé

ÿŠÜêøüÝǰhemoculture �ǰspecimens ÖŠĂîĔĀšǰantibiotic �
ǰĂĆêøć

ÖćøĔĀšǰantibiotic õć÷Ĕîǰ�ǰßĆęüēöÜǰĀúĆÜÖćøüĉîĉÝÞĆ÷đóĉęöÝćÖøšĂ÷úąǰ����ǰ

đðŨîøšĂ÷úą ���ǰ�
ǰĂĆêøćñĎšðśü÷ǰseptic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂǰ

����ǰàĊàĊǰõć÷Ĕîǰ�ǰßĆęüēöÜǰđóĉęöÝćÖøšĂ÷úąǰ����ǰđðŨîøšĂ÷úąǰ���ǰĒúąǰ

�
ǰĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖǰsepsisǰÖŠĂîéĈđîĉîÜćîöĊñĎšđÿĊ÷ßĊüĉêÝćÖǰsepsis 

øšĂ÷úąǰ���ǰúéđĀúČĂøšĂ÷úąǰ���ǰÿøčðÖćøóĆçîćĒîüìćÜÖćøéĎĒúøĆÖþć 

sepsis ìĈĔĀšĕéšĒîüìćÜÖćøéĎĒúøĆÖþćêćöïøĉïìǰĒúąïøøúčñúêćö

êĆüßĊĚüĆéǰÿŠÜñúĔĀšĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖǰsepsis úéúÜǰéĆÜîĆĚîÙüøĕéšöĊÖćø

éĈđîĉîÖćøĂ÷ŠćÜêŠĂđîČęĂÜêŠĂĕð 
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This action research aimed to develop a health care service 

guideline for patients with sepsis follow the results of guideline 

at Khunhan hospital. Participants were 76 health 

personnel including, physician, nurses and pharmacist, and 

477ǰpatients withǰsepsis.ǰTheǰresearchǰwasǰconductedǰduringǰ

1ǰOctober 2015ı31 March 2018 with 3 cycles which each cycle 

had 4 phases: covering planning, action, observation, and 

reflection. The research outcomes were included, 1) diagnosis 

rate with fast and accurate within 1 hour, 2) blood test rate, 

hemoculture, for 2 specimens before giving antibiotic, 3) giving 

antibiotic rate within 1 hour after diagnosis, 4) septic shock 

rate of the patients receiving enough fluid 1,500 ml. within 1 

hour, and 5) mortality rate of patients with sepsis. Research 

instruments were 1) care process flow, 2) clinical practice 

guideline for sepsis, and 3) Search Out Severity score (SOS 

score). Data were collected by using patient medical records 
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Sepsis 

guideline/Sepsis/Community 

hospital 
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and analyzed by frequency and percentage. The results 

SFWFBMFEǰUIBUǰUIFǰGJSTUǰDZDMFǰCFHBOǰXJUIǰSFWJFXJOHǰUIFǰQBUJFOUĴT 

death with their health care service process provided. This 

stage led to see the problems in terms of delay detection, 

delay diagnosis, delay and inappropriate using of antibiotics, 

and delay shock-resuscitation. Therefore, the indicators and 

goals were set and evaluated, but there were no indicators 

passed. Regarding these operations, the clinical practice guideline 

for sepsis and competency of the related providers were 

developed and implemented leading to see much better of 

UIFǰ JOEJDBUPSTĴǰ SFTVMUTǰ CVUǰ UIFSFǰ XFSFǰ TUJMMǰ OP indicators 

passed. The reflection of this result was shown as the SOS 

score was difficult to use and inconsistency in use leading to 

the second cycle. This cycle started with developing the SOS 

score to be more appropriate and convenient to use and 

integrated to nursing supervision. From the observation stage 

in this cycle, there were 2 indicators included the diagnosis 

rate with fast and accurate within 1 hour and the septic shock 

rate of the patients receiving enough fluid 1,500 ml. within 1 

hour, which did not pass bringing to the third cycle. This cycle 

was the organizing and monitoring the patients to receive 

antibiotic as a target set by providing blood test adjustment 

hemoculture, and giving antibiotic to the patients at the 

Emergency Room. By observing the indicators in this cycle, 

all indicators reached through the target set involving, 1)ǰ

diagnosis rate with fast and accurate within 1 hour, 2) blood 

test rate, hemoculture, for 2 specimens before giving 

antibiotic, 3) giving antibiotic rate within 1 hour after diagnosis 

increasing from 75.8% to 100%, 4) septic shock rate of the 

patients receiving enough fluid 1,500 ml. within 1 hour 

increasing from 68.5% to 100%, and 5) mortality rate of patients 

with sepsis decreasing from 3.1% to 1.3% after implementing 

the research. In conclusion, this developed health care sepsis 

service guideline can help achieve the goal or target set 

leading to decrease the mortality rate of the patients. Therefore, 

this service guideline should be continuously operated.   
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��ǰïìîĈ 

õćüą sepsis đðŨîõćüąđÝĘïðśü÷üĉÖùêĉĒúąÞčÖđÞĉîǰĂĆîđðŨîñúÝćÖÖćøêĉéđßČĚĂĒúąđÖĉéÖøąïüîÖćøĂĆÖđÿï×ċĚî

ĔîøŠćÜÖć÷Ă÷ŠćÜøčîĒøÜĒúąêŠĂđîČęĂÜǰìĈĔĀšöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêÿĎÜǰđîČęĂÜÝćÖñĎšðśü÷ÝąöĊĂüĆ÷üąúšöđĀúüĔîĀúć÷øąïïǰ

ÖćøüĉîĉÝÞĆ÷Ă÷ŠćÜøüéđøĘüǰøŠüöÖĆïÖćøøĆÖþćĂ÷ŠćÜìĆîìŠüÜìĊǰÿćöćøëúéĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖõćüąéĆÜÖúŠćüĕéš Ĕîðøąđìýĕì÷ǰ

ÝĈîüîñĎšðśü÷ǰsepsisǰðŘǰó�ý�ǰ��������� öĊĒîüēîšöÙŠĂî×šćÜÙÜìĊęǰđìŠćÖĆïǰ������ǰ������ǰĒúąǰ������ǰÙîǰ

ÙĉéđðŨîĂĆêøćðśü÷êŠĂĒÿîǰđìŠćÖĆïǰ�����ǰ�����ǰĒúąǰ�����ǰ[1-3]ǰĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖǰsevere sepsisǰøšĂ÷úąǰ

����ǰ����ǰĒúąǰ����ǰêćöúĈéĆïǰ[4]ǰöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêĔîðŘǰó�ý�ǰ���������ǰđìŠćÖĆïǰ����, ����ǰĒúąǰ����ǰêŠĂĒÿî

ðøąßćÖøǰêćöúĈéĆïǰÝĈîüîñĎšđÿĊ÷ßĊüĉêÝćÖÿćđĀêčîĊĚĔîðŘǰó�ý�ǰ����ǰđìŠćÖĆïǰ�,378 ÙîǰĒúąđóĉęöđðŨîǰ����ǰÙîǰĔîðŘǰ

ó�ý�ǰ����ǰđðŨîúĈéĆïìĊęǰ�ǰ×ĂÜÿćđĀêčÖćøđÿĊ÷ßĊüĉêǰ[5] 

ÖćøüĉîĉÝÞĆ÷õćüąǰsepsis đéĉöÝąĔßš×šĂïŠÜßĊĚ×ĂÜǰSystemic Inflammatory Response Syndrome (SIRS) 

[6]ǰúŠćÿčéĕéšöĊÖćøðøĆïÙĈÝĈÖĆéÙüćöǰêćöĒîüìćÜ×ĂÜǰSepsis-3 [7]ǰēé÷öĊĂÜÙŤðøąÖĂïǰ�ǰÿŠüîǰ[8]ǰÙČĂǰ�
ǰöĊÖćøêĉéđßČĚĂǰ

	infection) �
ǰöĊÙüćöñĉéðÖêĉ×ĂÜÖćøêĂïÿîĂÜ×ĂÜøŠćÜÖć÷ǰ	dysregulated host response) êŠĂÖćøêĉéđßČĚĂǰĒúąǰ

�
ǰöĊÖćøìĈÜćî×ĂÜĂüĆ÷üąêŠćÜǰėǰñĉéðÖêĉǰ	organ dysfunction) ĂĆîđðŨîñúÝćÖÖćøêĂïÿîĂÜ×ĂÜøŠćÜÖć÷ǰÖćøðøąđöĉî

ÙüćöøčîĒøÜ×ĂÜēøÙēé÷ĔßšđÖèæŤÙąĒîî Sequential Organ Failure Assessment score (SOFA)ǰÿĈĀøĆïñĎšðśü÷

ĔîĀĂñĎšðśü÷üĉÖùêǰĒúą Quick version (qSOFA) ÿĈĀøĆïñĎšðśü÷îĂÖĀĂñĎšðśü÷üĉÖùêǰÿĈĀøĆïðøąđìýĕì÷ ĔßšđÖèæŤǰSIRS 

criteria Ă÷ŠćÜîšĂ÷ǰ2 ×šĂǰĒúąĔßšǰSearch Out Severity score (SOS score) ĔîÖćøðøąđöĉîÙüćöøčîĒøÜ 

ĔîßŠüÜìýüøøþìĊęñŠćîöćǰĕéšöĊÖćøóĆçîćĒúąĔßšĂÜÙŤÙüćöøĎšĔîÖćøéĎĒúñĎšðśü÷ sepsis Ă÷ŠćÜêŠĂđîČęĂÜ ēé÷ǰ

Rivers ĒúąÙèąǰ[9] ĕéšîĈÖćøøĆÖþćĒïïðøąÙĆïðøąÙĂÜđóČęĂĔĀšøąïïĕĀúđüĊ÷îÖúĆïöćđðŨîðÖêĉǰĒúąëċÜđðŜćĀöć÷

ēé÷đøĘü õć÷Ĕîǰ�ǰßĆęüēöÜǰĀøČĂǰEarly Goal Directed Therapy (EGDT) öćĔßšĒúąóïüŠćĂĆêøćđÿĊ÷ßĊüĉêúéúÜǰĒêŠđöČęĂ

öĊÖćøýċÖþć×îćéĔĀâŠ øüöìĆĚÜÖćøìïìüîĒïïǰmeta-analysis óïüŠć ĕöŠĕéšúéÖćøđÿĊ÷ßĊüĉêđöČęĂđìĊ÷ïÖĆïÖćøøĆÖþć

ĒïïðÖêĉìĆęüĕðǰ[10-14] Ă÷ŠćÜĕøÖĘêćööĊ×šĂÙšîóïüŠć ÖćøðäĉïĆêĉêćöĒîüìćÜÖćøøĆÖþćñĎšðśü÷ǰsepsis îĆĚîǰÿćöćøëúé

ĂĆêøćÖćøđÿĊ÷ßĊüĉê×ĂÜñĎšðśü÷úÜĕéšǰ [15] ēé÷ĒîüìćÜìĊęĕéšøĆïÖćøĂšćÜĂĉÜöćÖìĊęÿčéÙČĂǰSurviving Sepsis Campaign 

(SSC) àċęÜĂĂÖöćđðŨîĒîüìćÜìčÖǰ�ǰðŘǰúŠćÿčéÙČĂ ðŘǰÙ�ý�ǰ����ǰ[16] 

ÿöćÙöđüßïĈïĆéüĉÖùêĕéšđÿîĂĒîüìćÜÖćøéĎĒúñĎšðśü÷ǰsepsis ēé÷ĂĉÜêćöǰSSC [17] êĆĚÜĒêŠðŘǰó�ý�ǰ����ǰ

ĒêŠÖćøðäĉïĆêĉêćöĒîüìćÜ÷ĆÜĕöŠĒóøŠĀúć÷öćÖǰöĊñúÖćøýċÖþćóïüŠć ÙüćöøĎšĔîÖćøðøąđöĉîĒúąÝĆéÖćøéĎĒúñĎšðśü÷ǰ

sepsis ×ĂÜó÷ćïćúĂ÷ĎŠĔîøąéĆïðćîÖúćÜǰñĎšðśü÷ÿŠüîĔĀâŠĕöŠĕéšøĆïÖćøđÝćąǰhemocultureǰĒúąĕöŠĕéšøĆïǰantibiotic 

õć÷Ĕîøą÷ąđüúćǰ��ǰîćìĊǰ	øšĂ÷úąǰ����ǰĒúąǰ����ǰêćöúĈéĆï
ǰöĊĂĆêøćÖćøđÖĉé septic shock øšĂ÷úąǰ����ǰĒúąĂĆêøć

ÖćøđÿĊ÷ßĊüĉêøšĂ÷úąǰ����ǰ[18] ×èąìĊęÖćøĔßšǰSOS score óïüŠć öĊÖćøðäĉïĆêĉêćöĒîüìćÜøšĂ÷úąǰ����ǰĒúąđÖĉéǰ

severe sepsis Ēúąǰseptic shock øšĂ÷úąǰ����ǰĒúąđöČęĂüĉđÙøćąĀŤÙüćöÿĆöóĆîíŤøąĀüŠćÜðŦÝÝĆ÷ìĊęöĊĂĉìíĉóúÖĆïÖćøđÖĉéǰ

severe sepsis Ēúąǰseptic shock óïüŠćǰÖćøðäĉïĆêĉêćöĒîüìćÜǰSOS score ĒúąñĎšðśü÷öĊēøÙøŠüöđïćĀüćî  

öĊÙüćöÿĆöóĆîíŤÖĆîǰ[19] ÖćøýċÖþćÿŠüîĔĀâŠđìŠćìĊęÙšîóï đðŨîÖćøóĆçîćĒîüìćÜĔîÖćøéĎĒúñĎšðśü÷ǰsepsisǰàċęÜóïüŠć 

ÿŠÜñúúĆóíŤìĊęéĊêŠĂñĎ šðśü÷ĒúąïčÙúćÖøó÷ćïćúǰ[20-29] Ă÷ŠćÜĕøÖĘêćöÜćîüĉÝĆ÷đÖČĂïìĆĚÜĀöéýċÖþćĔîïøĉïì×ĂÜ

ēøÜó÷ćïćúøąéĆïêêĉ÷õĎöĉǰĒúąđìŠćìĊęÙšîÙüšćöĊÜćîüĉÝĆ÷ìĊęýċÖþćĔîēøÜó÷ćïćúßčößîđóĊ÷Üǰ�ǰĒĀŠÜǰ[30] 

ēøÜó÷ćïćú×čîĀćâ đðŨîēøÜó÷ćïćúßčößîǰ×îćéǰ��ǰđêĊ÷ÜǰĀŠćÜÝćÖēøÜó÷ćïćúÝĆÜĀüĆéǰ��ǰÖĉēúđöêøǰĕöŠöĊ

Ăć÷čøĒóì÷ŤǰöĊñĎšðśü÷ǰsepsis ĔîðŘǰó�ý�ǰ���������ǰêĉéĂĆîéĆïǰ�ǰĔîǰ��ǰĂĆîéĆïēøÙ×ĂÜñĎšðśü÷ĔîǰÝĈîüîǰ���ǰĒúąǰ

���ǰÙîǰöĊĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖõćüąǰsepsis øšĂ÷úąǰ����ǰĒúąǰ��ǰêćöúĈéĆïǰñúÝćÖÖćøìïìüîÙčèõćóÖćøéĎĒú

ñĎšðśü÷ ēé÷ĔßšÖøąïüîÖćøǰtrigger-chart review ĒúąêćöøĂ÷ñĎšðśü÷ēé÷Ĕßšǰcare process flow óïÿćđĀêčÿĈÙĆâÙČĂǰ
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delay detection, delay diagnosis, delay and inappropriate antibiotic Ēúąǰdelay shock-resuscitation 

ÝćÖðŦâĀćéĆÜÖúŠćüǰðøąÖĂïÖĆïĒîüìćÜÖćøéĎĒúøĆÖþćǰsepsis êšĂÜöĊÿĀÿć×ćüĉßćßĊóđÖĊę÷ü×šĂÜĀúć÷ÿŠüîǰñĎšüĉÝĆ÷ÝċÜĔßš

ÖøąïüîÖćøüĉÝĆ÷đßĉÜðäĉïĆêĉÖćøǰ	action research) ìĊęêšĂÜĂćýĆ÷ÖćøöĊÿŠüîøŠüö×ĂÜñĎšđÖĊę÷ü×šĂÜĔîÖćøóĆçîćĒîüìćÜ 

ÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsisǰĂĆîÝąÿŠÜñúĔĀšñĎšðśü÷ĕéšøĆïÖćøéĎĒúêćööćêøåćîĒúąúéÖćøđÿĊ÷ßĊüĉêÝćÖ  sepsis úÜ 

ēé÷öĊüĆêëčðøąÿÜÙŤđóČęĂ 1
 óĆçîćĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsis Ēúąǰ2) ýċÖþćñúÖćøéĈđîĉîÜćîêćöĒîüìćÜ 

ÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsis ìĊęóĆçîć×ċĚî  

ÖøĂïĒîüÙĉéÖćøüĉÝĆ÷ 

ĔßšøĎðĒïïÖćøüĉÝĆ÷đßĉÜðäĉïĆêĉÖćøêćöĒîüÙĉé×ĂÜǰKemmis ĒúąǰMcTaggartǰ[31] 3 üÜøĂïǰēé÷ĒêŠúąüÜøĂï

öĊǰ4 ×ĆĚîêĂî ÙČĂ ÖćøüćÜĒñîǰ	plan) ÖćøðäĉïĆêĉǰ	act) ÖćøÿĆÜđÖêñúÝćÖÖćøðäĉïĆêĉǰ	observe) ĒúšüÝċÜÿąìšĂîñúìĊęĕéšǰ

	reflect) ēé÷öĊÖøĂïĒîüÙĉéÖćøüĉÝĆ÷ǰêćöĒñîõćóìĊęǰ1 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ� ÖøĂïĒîüÙĉéĔîÖćøüĉÝĆ÷êćöÖøąïüîÖćøüĉÝĆ÷đßĉÜðäĉïĆêĉÖćø 
 

üÜøĂïìĊęǰ� üĉđÙøćąĀŤÿëćîÖćøèŤ

ĒúąðøĆïǰCPG ÖćøéĎĒúñĎšðśü÷ǰ

sepsis ēøÜó÷ćïćú×čîĀćâ 

�ǰÖćøüĉđÙøćąĀŤÿëćîÖćøèŤÖŠĂîÖćøóĆçîćǰĔßšǰtrigger chart review ĔîñĎšðśü÷

đÿĊ÷ßĊüĉêìĊęēøÜó÷ćïćú×čîĀćâéšü÷ǰsepsis ìčÖÙîǰĒúąêćöøĂ÷ÖøąïüîÖćø

éĎĒúēé÷Ĕßšǰcare process flow ��ǰ×ĆĚîêĂîǰēé÷ñĎšǰreview ðøąÖĂïéšü÷

Ēóì÷Ťǰó÷ćïćúǰđõÿĆßÖøìĊęøŠüöéĎĒúñĎšðśü÷ǰ 

- üĉđÙøćąĀŤ×šĂöĎúñĎšðśü÷ǰsepsis ÷šĂîĀúĆÜðŘǰó�ý�ǰ��������� 

�ǰøŠüöÖĆïìĊöÿĀÿć×ćüĉßćßĊóìïìüîĒúąðøĆïǰCPG ĔĀšÿĂéÙúšĂÜÖĆïøó�ĒöŠ×Šć÷ 

�ǰóĆçîćÙüćöøĎšĒúąìĆÖþą×ĂÜïčÙúćÖøǰĒúąÿČęĂÿćøǰìĈÙüćöđ×šćĔÝǰCPG  

�ǰÖĈÖĆïêĉéêćöÖćøðäĉïĆêĉêćöĒîüìćÜ 

�ǰñúÖćøìïìüîóïÿćđĀêčðŦâĀćìĊęÿĈÙĆâÙČĂǰdelay  detection, delay 

diagnosis, delay and inappropriate antibiotics Ēúąǰdelay shock-

resuscitation öĊÖćøðäĉïĆêĉêćöĒîüìćÜǰĂĆêøćÖćøđÿĊ÷ßĊüĉêúéúÜ 

üÜøĂïìĊęǰ� óĆçîćđÖèæŤĒúą

đÙøČęĂÜöČĂìĊęĔßšðøąđöĉîõćüąǰ

sepsis ĒúąóĆçîćÖøąïüîÖćø

ÖĈÖĆïêĉéêćö 

�ǰîĈđÖèæŤǰSOS score ×ĂÜēøÜó÷ćïćúóøąóčìíßĉîøćßǰöćðøą÷čÖêŤđ×šćÖĆï

đÖèæŤÖćøĒ÷ÖðøąđõìñĎšðśü÷ǰ	SOS score modify)  

�ǰóĆçîćøąïïÖćøÖĈÖĆïêĉéêćöēé÷ó÷ćïćúđüøîĉđìýǰ	supervisor 

monitoring)  

�ǰñúúĆóíŤǰöĊĒïïðøąđöĉîÿõćüąñĎšðśü÷ǰsepsis ĒúąÖćøÝĈĒîÖðøąđõìñĎšðśü÷ìĊę

ĔßšĕéšÜŠć÷×ċĚîǰöĊÖćøêĉéêćöđòŜćøąüĆÜǰpre arrest sign & sepsis 

üÜøĂïìĊęǰ� ÖćøóĆçîć×ĆĚîêĂî

ÖćøÝĆéÖćøĔĀšñĎšðśü÷ǰantibiotic

õć÷Ĕîǰ�ǰßĆęüēöÜǰĀúĆÜĕéšøĆïÖćø

üĉîĉÝÞĆ÷ĒúąÖćøÖĈÖĆïêĉéêćö

ĔÖúšßĉéĔîñĎšðśü÷đÿĊę÷ÜÿĎÜ 

�ǰÖćøîĈđÙøČęĂÜöČĂǰlean đ×šćöćìïìüîĒúąðøĆïǰflow ÖćøéĎĒúñĎšðśü÷ìïìüî

ĒúąðøĆïǰflow ÖćøéĎĒúĔĀöŠ 

�ǰÖĈĀîéĔĀšöĊǰcase manager sepsis ĔîĀĂñĎšðśü÷ìčÖĒĀŠÜĔĀšöĊïìïćìÖĈÖĆï

êĉéêćöÖćøđòŜćøąüĆÜĔĀšöĊðøąÿĉìíĉõćó 

�ǰÿąìšĂîñúúĆóíŤĔĀšñĎšðäĉïĆêĉĔîĀĂñĎšðśü÷Ă÷ŠćÜÿöęĈđÿöĂ ðøąÖĂïéšü÷ Öćø

üĉîĉÝÞĆ÷ēøÙøüéđøĘüǰëĎÖêšĂÜǰÖćøđÝćąđúČĂéÿŠÜêøüÝǰhemoculture ÖćøĔĀšǰ

antibioticǰñĎšðśü÷ǰseptic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂǰĒúąĂĆêøćÖćøđÿĊ÷ßĊüĉê

ĔîēøÜó÷ćïćú×ĂÜñĎšðśü÷ǰsepsis  
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2. üĉíĊéĈđîĉîÖćøüĉÝĆ÷ 

ýċÖþćĔîēøÜó÷ćïćú×čîĀćâǰøą÷ąđüúćêĆĚÜĒêŠǰ�ǰêčúćÙöǰ����ǰı ��ǰöĊîćÙöǰ���� 

 ñĎšđ×šćøŠüöüĉÝĆ÷ öĊǰ�ǰÖúčŠöǰÙČĂ 

1. ïčÙúćÖøìĊęđÖĊę÷ü×šĂÜÖĆïÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsis ĔîēøÜó÷ćïćú×čîĀćâǰìĊęđðŨîìĊöÿĀÿć×ćüĉßćßĊóǰ

ðøąÖĂïéšü÷ Ēóì÷ŤǰđõÿĆßÖøǰĒúąó÷ćïćúÝćÖĒñîÖñĎšðśü÷îĂÖǰĂčïĆêĉđĀêčÞčÖđÞĉîĒúąîĉêĉđüßǰĀĂñĎšðśü÷ĔîǰøüöìĆĚÜĀöéǰ

��ǰÙî 

2. ñĎšðśü÷ìĆĚÜĀöéìĊęĂć÷čǰ��ǰðŘ×ċĚîĕðǰĒúąĒóì÷ŤüĉîĉÝÞĆ÷ǰsepsis, septic shock ìĊęöćøĆïÖćøøĆÖþćìĊęēøÜó÷ćïćú

×čîĀćâǰĔîðŘǰó�ý�ǰ����ı����ǰÝĈîüîǰ���ǰÙî 

×ĆĚîêĂîéĈđîĉîÖćøüĉÝĆ÷ 

øą÷ąđêøĊ÷öÖćø 

1. ýċÖþćÙšîÙüšć×šĂöĎúÝćÖđĂÖÿćøǰđóČęĂøüïøüïÙüćöøĎšĒîüÙĉéǰìùþãĊǰĒúąÜćîüĉÝĆ÷êŠćÜ ėǰìĊęđÖĊę÷ü×šĂÜ 
2. ýċÖþćÿëćîÖćøèŤÖćøéĎĒúøĆÖþćñĎšðśü÷ sepsis ĔîēøÜó÷ćïćú×čîĀćâ 

3. ßĊĚĒÝÜìĈÙüćöđ×šćĔÝÖøąïüîÖćøóĆçîćêŠĂìĊöÿĀÿć×ćüĉßćßĊó 

4. êĉéêŠĂðøąÿćîÜćîïčÙúćÖøĒúąñĎšìĊęđÖĊę÷ü×šĂÜĔîÖćøéĎĒúñĎšðśü÷ǰsepsis 

5. đêøĊ÷öÝĆéìĈǰCPG ĒúąĒïïđÖĘï×šĂöĎúêĆüßĊĚüĆéđóČęĂĔßšđðŨîđÙøČęĂÜöČĂđÖĘïøüïøüö×šĂöĎú 

6. üćÜĒñîÜćîđóČęĂéĈđîĉîÖćøüĉÝĆ÷ 

øą÷ąðäĉïĆêĉÖćøüĉÝĆ÷ 

øą÷ąìĊęǰ1ǰÖćøóĆçîć CPGǰēé÷ĂšćÜĂĉÜÖĆïĒöŠ×Šć÷ēøÜó÷ćïćúýøĊÿąđÖþǰĒúąÿČęĂÿćøìĈÙüćöđ×šćĔÝǰCPG 

Ă÷ŠćÜìĆęüëċÜǰóøšĂöóĆçîćÙüćöøĎšĒúąìĆÖþąĔĀšÖĆï×ĂÜó÷ćïćú ĒúąñĎšßŠü÷đĀúČĂÙîĕ×šĔîĀĂñĎšðśü÷ìčÖÙîĔĀšöĊÿöøøëîąǰ

	competency) ĔîÖćøðøąđöĉîĒúąéĎĒúñĎšðśü÷ìĊęđ×šćÿĎŠǰsepsisǰüĉíĊÖćøĔĀšÙüćöøĎšēé÷đ×šćĕðÿĂîìĊęĀîšćÜćîĒúąìéúĂÜ

ðäĉïĆêĉóøšĂöðøąđöĉîñúÙüćöđ×šćĔÝìĆîìĊǰÿĂîàĚĈÝîÖüŠćÝąñŠćîǰàċęÜĔĀšßČęĂ×ĂÜÖćøóĆçîćøą÷ąîĊĚüŠćǰ 2C (CPG & 

Competency)  

øą÷ąìĊęǰ2ǰÖćøóĆçîćđÖèæŤĒúąđÙøČęĂÜöČĂìĊęĔßšðøąđöĉîõćüąǰsepsis ĒúąóĆçîćÖøąïüîÖćøÖĈÖĆïêĉéêćö

ĔĀšöĊðøąÿĉìíĉõćóǰēé÷ĔßšǰSOS score ×ĂÜēøÜó÷ćïćúóøąóčìíßĉîøćßǰöćðøą÷čÖêŤđ×šćÖĆïđÖèæŤÖćøĒ÷Öðøąđõì

ñĎšðśü÷ 	SOS score modify) đóČęĂĔĀšÿćöćøëðøąđöĉîóøšĂöÖĆîĔîĀîšćđéĊ÷üǰĒðúñúÜŠć÷ĒúąöĊÙüćöĕüêŠĂÖćøêĂïÿîĂÜ

ĂćÖćøđðúĊę÷îĒðúÜ×ĂÜñĎšðśü÷ǰàċęÜĔĀšßČęĂĒïïðøąđöĉîüŠćǰĶĒïïðøąđöĉîÿõćüąñĎšðśü÷êĉéđßČĚĂĔîÖøąĒÿēúĀĉêĒúąÖćøÝĈĒîÖ

ðøąđõìñĎšðśü÷ķǰóøšĂöÖĆïóĆçîćøąïïÖćøÖĈÖĆïêĉéêćöēé÷ó÷ćïćúđüøîĉđìýǰ	supervisor monitoring) àċęÜöĊÖćø

ÖĈĀîéĀĆü×šĂǰĶÖćøêĉéêćöÖćøđòŜćøąüĆÜǰQSFǰBSSFTUǰTJHOǰ�ǰTFQTJTķǰĔĀšöĊÖćøîĉđìýĒúąøć÷ÜćîñúĔĀšìĊöïøĉĀćø

ìćÜÖćøó÷ćïćúìøćïìčÖüĆîǰàċęÜĔĀšßČęĂ×ĂÜÖćøóĆçîćøą÷ąîĊĚüŠćǰ2S (SOS score modify & Supervisor monitoring)  

øą÷ąìĊęǰ3ǰÖćøóĆçîć×ĆĚîêĂîÖćøÝĆéÖćøĔĀšñĎšðśü÷ĕéšøĆï÷ćǰantibiotic õć÷Ĕîǰ1ǰßĆęüēöÜĀúĆÜĕéšøĆïÖćøüĉîĉÝÞĆ÷

ĒúąÖćøÖĈÖĆïêĉéêćöĔÖúšßĉéĔîñĎšðśü÷đÿĊę÷ÜÿĎÜĔîĀĂñĎšðśü÷ǰēé÷ÖćøîĈđÙøČęĂÜöČĂ lean đ×šćöćìïìüîĒúąðøĆïǰflow 

ÖćøéĎĒúñĎšðśü÷ǰđóČęĂĔĀšñĎšðśü÷ĕéšøĆïÖćøđÝćąǰhemoculture ĒúąĕéšøĆï÷ćǰantibiotic õć÷Ĕîǰ1ǰßĆęüēöÜǰēé÷đßĉâìĊö 

ÿĀÿć×ćüĉßćßĊó ðøąÖĂïéšü÷ Ēóì÷Ťǰó÷ćïćúĒñîÖñĎšðśü÷îĂÖǰĂčïĆêĉđĀêčÞčÖđÞĉîĒúąîĉêĉđüßǰĀĂñĎšðśü÷ĔîǰđõÿĆßÖøǰ

îĆÖđìÙîĉÙÖćøĒóì÷Ťǰđ×šćøŠüöìïìüîĒúąðøĆïǰflow ÖćøéĎĒúĔĀöŠǰĒúąÖĈĀîéĔĀšöĊǰcase manager sepsis ĔîĀĂñĎšðśü÷

ìčÖĒĀŠÜǰĔĀšöĊïìïćìÖĈÖĆïêĉéêćöÖćøđòŜćøąüĆÜĔĀšöĊðøąÿĉìíĉõćóǰĒúąÿąìšĂîñúúĆóíŤĔĀšñĎšðäĉïĆêĉĔîĀĂñĎšðśü÷Ă÷ŠćÜ

ÿöęĈđÿöĂǰàċęÜĔĀšßČęĂ×ĂÜÖćøóĆçîćøą÷ąîĊĚüŠćǰ2L (Lean & Leadership) 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ1ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 

 

 
  46 

 

đÙøČęĂÜöČĂìĊęĔßšĔîÖćøìĈüĉÝĆ÷ 

ðøąÖĂïéšü÷ǰcare process flow, CPG sepsis ×ĂÜēøÜó÷ćïćúýøĊÿąđÖþ àċęÜđðŨîĒöŠ×Šć÷, SOS score 

ēøÜó÷ćïćúóøąóčìíßĉîøćßǰÝĆÜĀüĆéóĉþèčēúÖǰĒúąĒïïđÖĘï×šĂöĎúÝćÖđüßøąđïĊ÷îñĎšðśü÷ǰsepsis   

ÖćøüĉđÙøćąĀŤ×šĂöĎú 

üĉđÙøćąĀŤ×šĂöĎúēé÷ĔßšÿëĉêĉÙüćöëĊęǰøšĂ÷úąǰàċęÜđÖĘï×šĂöĎúêĆüßĊĚüĆéÿĈĀøĆïđðøĊ÷ïđìĊ÷ïñúÖćøóĆçîćǰ  

5ǰêĆüßĊĚüĆéǰéĆÜîĊĚ 

1. ĂĆêøćÖćøüĉîĉÝÞĆ÷ēøÙøüéđøĘüǰëĎÖêšĂÜǰõć÷Ĕîǰ1ǰßĆęüēöÜǰđðŜćĀöć÷øšĂ÷úąǰ100  

2. ĂĆêøćÖćøÿŠÜêøüÝǰhemoculture 2 specimens ÖŠĂîĔĀšǰantibiotic đðŜćĀöć÷ǰœǰøšĂ÷úąǰ95 

3. ĂĆêøćÖćøĔĀšǰantibiotic õć÷Ĕîǰ1ǰßĆęüēöÜĀúĆÜÖćøüĉîĉÝÞĆ÷ đðŜćĀöć÷ǰœǰøšĂ÷úąǰ95 

4. ĂĆêøćñĎšðśü÷ǰseptic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂ 1,500 àĊàĊǰ(30 àĊàĊêŠĂßĆęüēöÜ) õć÷Ĕîǰ1ǰßĆęüēöÜǰ

đðŜćĀöć÷ǰøšĂ÷úąǰ100 

5. ĂĆêøćÖćøđÿĊ÷ßĊüĉêĔîēøÜó÷ćïćú×ĂÜñĎšðśü÷ sepsis đðŜćĀöć÷ǰŒǰøšĂ÷úąǰ10 

 

��ǰñúÖćøüĉÝĆ÷ 

ÖćøóĆçîćĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsis 

üÜøĂïìĊęǰ1 üĉđÙøćąĀŤÿëćîÖćøèŤĒúąðøĆïǰCPG ÖćøéĎĒúñĎšðśü÷ǰsepsis 

ÖćøóĆçîćǰCPG Ēúąǰcompetency đøĉęöÝćÖìĊöÿĀÿć×ćüĉßćßĊóǰðøąÖĂïéšü÷ǰĒóì÷ŤǰđõÿĆßÖøĒúąó÷ćïćúǰ

øŠüöÖĆîüĉđÙøćąĀŤÿëćîÖćøèŤÖćøéĎĒúñĎšðśü÷ǰsepsis ×ĂÜēøÜó÷ćïćú×čîĀćâǰñúÖćøüĉđÙøćąĀŤóïüŠć ēøÜó÷ćïćú×čîĀćâ 

öĊñĎšðśü÷ǰsepsis ĔîðŘǰó�ý�ǰ���������ǰêĉéĂĆîéĆïǰ�ǰĔîǰ��ǰĂĆîéĆïēøÙ×ĂÜñĎšðśü÷ĔîǰÝĈîüîǰ���ǰĒúąǰ���  Ùî 

êćöúĈéĆïǰĂĆêøćÖćøđÿĊ÷ßĊüĉêñĎšðśü÷ǰsepsis ðŘǰó�ý�ǰ���������ǰøšĂ÷úąǰ���� Ēúąǰ��ǰàċęÜÿĎÜđÖĉîÖüŠćđðŜćĀöć÷ 

ìĊęÖĈĀîéĕüšǰÖćøüĉđÙøćąĀŤǰgap analysis ēé÷ĔßšñúÝćÖÖćøìïìüîÙčèõćóÖćøéĎĒúñĎšðśü÷ ēé÷ĔßšÖøąïüîÖćøǰ

trigger-chart review ĒúąêćöøĂ÷ñĎšðśü÷ēé÷Ĕßšǰcare process flow óïÿćđĀêčÿĈÙĆâ ÙČĂǰdelay detection, 

delay diagnosis, delay and inappropriate antibiotic Ēúąǰdelay shock-resuscitationǰ 

ìĊöÿĀÿć×ćüĉßć øŠüöÖĆîÖĈĀîéêĆüßĊĚüĆéĒúąđðŜćĀöć÷×ĂÜǰsepsis ēé÷êĆĚÜđðŜćĀöć÷ĂĆêøćđÿĊ÷ßĊüĉêúéúÜ

đĀúČĂĕöŠđÖĉîøšĂ÷úąǰ��ǰĒúąúéúÜĂ÷ŠćÜîšĂ÷øšĂ÷úąǰ�ǰđìĊ÷ïÖĆïðŘìĊęñŠćîöćǰøüöìĆĚÜêĆĚÜđðŜćêĆüßĊĚüĆéìĊęđðŨîđÖèæŤðøąđöĉî

ÖøąïüîÖćø ñúÖćøüĉđÙøćąĀŤêćöêĆüßĊĚüĆéìĊęÖĈĀîéĕüšǰóïüŠć êĆüßĊĚüĆéìĊęđðŨîÖøąïüîÖćøĕöŠñŠćîìčÖêĆüßĊĚüĆéǰēé÷ĂĆêøć

ñĎšðśü÷ǰseptic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂǰ����ǰàĊàĊǰ	��ǰàĊàĊ�ßĆęüēöÜ
ǰõć÷Ĕîǰ�ǰßĆęüēöÜ öĊđóĊ÷ÜøšĂ÷úąǰ����  

ìĊöĕéšÖĈĀîéĒîüìćÜǰðøąÖĂïéšü÷ 1) ìĊöÿĀÿć×ćüĉßćßĊóøŠüöÖĆîìïìüîĒúąðøĆïǰCPG ĔĀšÿĂéÙúšĂÜÖĆî

øąĀüŠćÜēøÜó÷ćïćúßčößîÖĆïēøÜó÷ćïćúĒöŠ×Šć÷ǰēé÷ðøĆïđðŨîǰCPG sepsis in Khunhan hospital �
 ĂïøöĔĀšÙüćöøĎšǰ

CPG ÖĆïñĎšðäĉïĆêĉ 3) ÖćøÿČęĂÿćøǰìĈÙüćöđ×šćĔÝǰCPG ĒúąüĉíĊÖćøðøąđöĉîñĎšðśü÷êćöǰSOS score ĂšćÜĂĉÜ×ĂÜēøÜó÷ćïćú

óøąóčìíßĉîøćßǰìĆĚÜǰ4ǰĀĂñĎšðśü÷ǰóøšĂöðøąđöĉîÙüćöøĎšìĆÖþąøć÷ïčÙÙúǰ×ĆĚîêĂîîĊĚöĊìĊöìĊęđðŨîøĂÜĀĆüĀîšćĀĂñĎšðśü÷  

ßŠü÷ĔîÖćøÿČęĂÿćøǰìĈÙüćöđ×šćĔÝĔîđÝšćĀîšćìĊęøšĂ÷úąǰ100ǰ 

ñúúĆóíŤĒúąÖćøđøĊ÷îøĎšǰđöČęĂîĈñúÖćøðøĆïðøčÜĕðÿĎŠÖćøðäĉïĆêĉĒúšüǰĕéšöĊÖćøêĉéêćöðøąđöĉîñúÝćÖñĎšðśü÷ǰ

sepsis 95ǰÙîǰóïüŠć ñúêćöêĆüßĊĚüĆéđøĉęöéĊ×ċĚîǰĒêŠ÷ĆÜĕöŠñŠćîêćöđðŜćĀöć÷ìĊęÖĈĀîéǰēé÷ìčÖêĆüßĊĚüĆéĂ÷ĎŠìĊęøšĂ÷úąǰ89.5ǰ

ÝċÜĕéšÝĆéÖćøðøąßčöøąéöÿöĂÜìĊöÿĀÿć×ćüĉßćßĊó ĒúąìĊöó÷ćïćúđüøêøüÝÖćøǰĔßšđüúćǰ1ǰüĆîǰđóČęĂ÷ÖøąéĆïÙüćö
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ðúĂéõĆ÷ĔîÖćøéĎĒúñĎšðśü÷ǰsepsis ĔĀšÿĎÜ×ċĚîǰàċęÜöĊÖćøÿąìšĂîñú×ĂÜïčÙúćÖøüŠćÖćøðøąđöĉîǰSOS score ÷čŠÜ÷ćÖǰ

øüöìĆĚÜöĊÖćøðäĉïĆêĉĕöŠÿöęĈđÿöĂǰàċęÜÝąĕéšîĈĕðéĈđîĉîÖćøĔîüÜøĂïìĊęǰ2ǰêŠĂĕð 

üÜøĂïìĊęǰ2ǰóĆçîćđÖèæŤĒúąđÙøČęĂÜöČĂìĊęĔßšðøąđöĉîõćüą sepsis ĒúąóĆçîćÖøąïüîÖćøÖĈÖĆïêĉéêćö 

öĊÖćøóĆçîćĒïïðøąđöĉîǰSOS score ðøą÷čÖêŤĔĀšĔßšÜŠć÷ĒúąÿąéüÖ×ċĚîǰĒúąïĎøèćÖćøđ×šćÖĆïÖćøîĉđìý

ìćÜÖćøó÷ćïćúǰēé÷ÖćøĂĂÖĒïïĒúąïĎøèćÖćøđÖèæŤðøąđöĉîǰSOS score đ×šćÖĆïđÖèæŤÖćøĒ÷ÖðøąđõìøąéĆï

ÙüćöøčîĒøÜ×ĂÜñĎšðśü÷ǰĔĀšĔßšÜŠć÷ǰÿąéüÖĔîĔïđéĊ÷üǰđøĊ÷ÖüŠćǰSOS score all in one ÿĉęÜìĊęöĊÖćøðøĆïđðúĊę÷î ÙČĂǰñĎšðśü÷

ìĊęöĊÖćøêĉéđßČĚĂ ÝąĕéšøĆïÖćøðøąđöĉîǰSIRS øŠüöÖĆïǰSOS score ēé÷öĊÖćøêĉéðŜć÷ÿĊĒéÜÿĈĀøĆïñĎšðśü÷ìĊęÿÜÿĆ÷ǰsepsis 

ĒúąöĊÖćøÖøĂÖ×šĂöĎúĔîēðøĒÖøö Himpro àċęÜđðŨîēðøĒÖøöÖćøĔĀšïøĉÖćø×ĂÜēøÜó÷ćïćúǰøüöìĆĚÜöĊÖćøêĉéêćö SOS 

score ĔîĒïïôĂøŤöđòŜćøąüĆÜĂćÖćøđðúĊę÷îĒðúÜÖøèĊđðŨîñĎšðśü÷ĔîǰĒúąöĊÖćøêĉéêćöēé÷ÖćøîĉđìýìćÜÖćøó÷ćïćúǰ 

ĔîüÜøĂïîĊĚ öĊÖćøêĉéêćöñúúĆóíŤĔîñĎšðśü÷ìĊęĒóì÷ŤüĉîĉÝÞĆ÷ǰsepsisǰðŘǰó�ý�ǰ2559ǰÝĈîüîǰ124ǰøć÷ǰóïüŠć 

ñúúĆóíŤÖćøéĎĒúñĎšðśü÷éĊ×ċĚîǰĒêŠ÷ĆÜöĊêĆüßĊĚüĆéđøČęĂÜĂĆêøćÖćøüĉîĉÝÞĆ÷ēøÙøüéđøĘüǰëĎÖêšĂÜǰõć÷Ĕîǰ1ǰßĆęüēöÜǰĂĆêøćñĎšðśü÷ǰ

septic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂǰ1,500ǰàĊàĊǰõć÷Ĕîǰ1ǰßĆęüēöÜǰêĆĚÜđðŜćĕüšøšĂ÷úąǰ100ǰĒêŠìĈĕéšǰøšĂ÷úąǰ97.6ǰ 

ðøąßčöìĊöĂĊÖÙøĆĚÜĒúąðøĆïÖøąïüîÖćøÖĈÖĆïêĉéêćö ÖćøðäĉïĆêĉÖćøó÷ćïćúĔîÖćøéĎĒúĒúąđòŜćøąüĆÜõćüąǰ

sepsisǰĔĀšÿćöćøëÖĈÖĆïêĉéêćöĕéšìčÖüĆîǰēé÷ĂĂÖĒïïïĆîìċÖÖćøêĉéêćöǰđóĉęöđ×šćÖĆïÖĉÝÖøøö×ĂÜó÷ćïćúđüøîĉđìýǰ 

êĉéêćöñúúĆóíŤĔîñĎšðśü÷ìĊęĒóì÷ŤüĉîĉÝÞĆ÷ǰsepsisǰðŘǰó�ý�ǰ2560ǰÝĈîüîǰ183ǰøć÷ǰóïüŠć ñúúĆóíŤÖćøéĎĒú

ñĎšðśü÷éĊ×ċĚîǰĂĆêøćÖćøđÿĊ÷ßĊüĉêúéúÜđĀúČĂđóĊ÷ÜøšĂ÷úąǰ1.6ǰĒêŠ÷ĆÜöĊêĆüßĊĚüĆéðøąđéĘîĂĆêøćÖćøüĉîĉÝÞĆ÷ēøÙøüéđøĘüǰëĎÖêšĂÜǰ

õć÷Ĕîǰ1ǰßĆęüēöÜǰĒúąĂĆêøćÖćøñĎšðśü÷ǰseptic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂǰ1,500ǰàĊàĊǰ	30ǰàĊàĊ�ßĆęüēöÜ
ǰõć÷Ĕîǰ1ǰßĆęüēöÜǰǰ

àċęÜêĆĚÜđðŜćĕüšøšĂ÷úąǰ100ǰàċęÜ÷ĆÜĕöŠïøøúčđðŜćĀöć÷ǰĒöšÝąìĈĕéšđóĉęöÝćÖđéĉöǰÙČĂǰÝćÖøšĂ÷úąǰ97.6ǰđðŨîøšĂ÷úąǰ98.4ǰ 

üÜøĂïìĊęǰ3ǰÖćøóĆçîć×ĆĚîêĂîÖćøÝĆéÖćøĔĀšñĎšðśü÷ĕéšøĆï÷ćǰAntibiotic õć÷Ĕîǰ1ǰßĆęüēöÜǰĀúĆÜĕéšøĆï

ÖćøüĉîĉÝÞĆ÷ĒúąÖćøÖĈÖĆïêĉéêćöĔÖúšßĉéĔîñĎšðśü÷đÿĊę÷ÜÿĎÜ 

îĈđÙøČęĂÜöČĂǰlean đ×šćöćìïìüîǰflow ÖćøéĎĒúǰĂĂÖĒïïøąïïǰĒúąđóĉęöøąïïÖĈÖĆïêĉéêćöĔîøąéĆï

ĀîŠü÷ÜćîǰĔĀšöĊÖćøÝĆéÖćøìĊęĕü×ċĚîǰöĊÖćøðøĆïǰflow ÖćøéĎĒúñĎšðśü÷ĔĀöŠǰđéĉöÝąđÝćąǰhemoculture ĒúąĔĀš÷ćǰantibiotic 

đöČęĂñĎšðśü÷ĕðëċÜêċÖñĎšðśü÷ĔîǰĒêŠĕéšðøĆïĔĀšéĈđîĉîÖćøđöČęĂĂ÷ĎŠìĊęĀšĂÜÞčÖđÞĉîǰìĈĔĀšñĎšðśü÷ĕéšøĆïÖćøéĎĒúìĊęđøĘü×ċĚî 

êĉéêćöñúúĆóíŤĔîñĎšðśü÷ìĊęĒóì÷ŤüĉîĉÝÞĆ÷ǰsepsisǰðŘǰó�ý�ǰ����ǰÝĈîüîǰ��ǰøć÷ǰóïüŠć ñúúĆóíŤÖćøéĎĒú

ñĎšðśü÷éĊ×ċĚî ñŠćîđÖèæŤÙŠćđðŜćĀöć÷ìčÖêĆüßĊĚüĆé 

ñúÖćøéĈđîĉîÜćîêćöĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsis 

ÖćøïøøúčđðŜćĀöć÷êćöêĆüßĊĚüĆéǰóïüŠć ÖŠĂîéĈđîĉîÖćøĒöšĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖǰsepsis ÝąĕöŠđÖĉîđðŜćĀöć÷ǰ

ĒêŠéšćîÖøąïüîÖćøĕöŠñŠćîêĆüßĊĚüĆéìčÖ×šĂǰĀúĆÜÖćøóĆçîćĔîüÜøĂïìĊęǰ�ǰĂĆêøćÖćøđÿĊ÷ßĊüĉêúéúÜǰĒêŠéšćîÖøąïüîÖćø

÷ĆÜĕöŠïøøúčêćöđðŜćĀöć÷ĒöšÝąđóĉęö×ċĚîǰĔîüÜøĂïìĊęǰ� ĂĆêøćÖćøđÝćąđúČĂéÿŠÜêøüÝǰhemoculture 2 specimens 

ÖŠĂîĔĀšǰantibiotic ĒúąĂĆêøćÖćøĔĀšǰantibiotic õć÷Ĕîǰ�ǰßĆęüēöÜĀúĆÜÖćøüĉîĉÝÞĆ÷ïøøúčêćöđðŜćĀöć÷ǰĒêŠĂĆêøćÖćøüĉîĉÝÞĆ÷ēøÙ

øüéđøĘüǰëĎÖêšĂÜǰõć÷Ĕîǰ�ǰßĆęüēöÜĒúąĂĆêøćÖćøñĎšðśü÷ǰseptic shock ĕéšøĆïÿćøîĚĈđóĊ÷ÜóĂǰ����ǰàĊàĊǰ	��ǰàĊàĊ�ßĆęüēöÜ
ǰ

õć÷Ĕîǰ�ǰßĆęüēöÜǰìĈĕéšøšĂ÷úąǰ����ǰ÷ĆÜĕöŠïøøúčđðŜćĀöć÷ǰÿŠüîüÜøĂïìĊęǰ�ǰÿćöćøëéĈđîĉîÖćøĕéšêćöđðŜćĀöć÷ìčÖêĆüßĊĚüĆéǰ

êćöêćøćÜìĊęǰ� 
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êćøćÜìĊęǰ�ǰñúÖćøéĈđîĉîÜćîêćöêĆüßĊĚüĆéêćöüÜøĂïÖćøóĆçîć 

êĆüßĊĚüĆé ÙŠćđðŜćĀöć÷ 
ÖŠĂî

éĈđîĉîÖćø 

ñúÖćøéĈđîĉîÜćîêćöüÜøĂï 

üÜøĂïìĊęǰ� üÜøĂïìĊęǰ� üÜøĂïìĊęǰ� 

��ǰĂĆêøćÖćøüĉîĉÝÞĆ÷ēøÙøüéđøĘüǰ

ëĎÖêšĂÜǰõć÷Ĕîǰ1 ßĆęüēöÜ 
øšĂ÷úąǰ100 75.8 89.5 98.4 ����� 

��ǰĂĆêøćÖćøÿŠÜêøüÝǰhemoculture 

2 specimensǰÖŠĂîĔĀšǰantibiotic 
œǰøšĂ÷úąǰ95 75.8 89.5 98.4 ����� 

��ǰĂĆêøćÖćøĔĀšǰantibiotic õć÷Ĕîǰ1 

ßĆęüēöÜĀúĆÜÖćøüĉîĉÝÞĆ÷ 
œǰøšĂ÷úąǰ95 75.8 89.5 98.4 ����� 

��ǰĂĆêøćñĎšðśü÷ǰseptic shock ĕéšøĆï

ÿćøîĚĈđóĊ÷ÜóĂǰ1500 àĊàĊ 

	30 àĊàĊ/ßĆęüēöÜ) õć÷Ĕîǰ1 ßĆęüēöÜ 

øšĂ÷úąǰ100 68.5 89.5 98.4 ����� 

��ǰĂĆêøćÖćøđÿĊ÷ßĊüĉêñĎšðśü÷ǰsepsis dǰøšĂ÷úąǰ�� ��� ��� ��� ��� 

 

ĒîüìćÜÖćøéĎĒúìĊęđÖĉé×ċĚîĔĀöŠÝćÖÖćøéĈđîĉîÖćøüĉÝĆ÷ĒúąóĆçîćǰ 

ĀúĆÜÝćÖóĆçîćìĆĚÜǰ�ǰüÜøĂïǰĕéš×šĂÿøčðĒîüìćÜǰêćöõćóìĊęǰ�ǰéĆÜîĊĚ 

øąïïđéĉö    ǰǰǰǰǰǰ øąïïĔĀöŠ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

øĎðìĊęǰ2 ĒîüìćÜÖćøéĎĒúñĎšðśü÷ǰsepsis ēøÜó÷ćïćú×čîĀćâ øąïïđéĉöĒúąøąïïĔĀöŠ 

ñĎšðśü÷öćìĊęǰOPD & ER 

ðøąđöĉîĒúąßĊĚïŠÜ SIRs score ìčÖøć÷ 

óïĒóì÷Ť 

öĊÿĆâúĆÖþèŤǰSIRsǰĒúąöĊñúǰSIRs score Ĕî

ðøąüĆêĉĂćÖćøÿĈÙĆâñĎšðśü÷Ēóì÷ŤêøüÝ

ðøąđöĉîðŦâĀćĕéšđøĘüǰĒúąÙøĂïÙúčö×ċĚî 

 

Ēóì÷ŤüĉîĉÝÞĆ÷ǰsepsis ÿĆęÜǰadmit   

ÿŠÜǰER đóČęĂǰactivate sepsis 

1. đÝćąđúČĂéêøüÝĀćđßČĚĂÖŠĂîĔĀš÷ćðäĉßĊüîą  

2.ǰĔĀš÷ćǰantibiotic ĀúĆÜđÝćąǰhemocultureǰìĆîìĊ 

3.ǰĔĀšÿćøîĚĈìćÜĀúĂéđúČĂééĈ 

ÿŠÜǰward 

ñĎšðśü÷öćìĊęǰOPD & ER 

ÙĆéÖøĂÜìĆęüĕðĕöŠßĊĚïŠÜ SIRs score 

óïĒóì÷Ť 

ĕöŠöĊÿĆâúĆÖþèŤǰSIRs  

Ēóì÷ŤüĉîĉÝÞĆ÷ǰsepsis ÿĆęÜǰadmit   

ÿŠÜøĆï÷ćĀšĂÜ÷ć   

ÿŠÜǰward activate sepsis 

1.ǰđÝćąđúČĂéêøüÝĀćđßČĚĂÖŠĂîĔĀš÷ćðäĉßĊüîą  

2. ĔĀš÷ćǰantibiotic ĀúĆÜđÝćąǰhemoculture ìĊęǰward 

3.ǰĔĀšÿćøîĚĈìćÜĀúĂéđúČĂééĈ 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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��ǰÖćøĂõĉðøć÷ñú 

éšćîÖćøóĆçîćĒîüÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsisǰ 

ÜćîüĉÝĆ÷ÙøĆĚÜîĊĚĔßšìĊöÿĀÿć×ćüĉßćßĊóǰàċęÜĒêÖêŠćÜÝćÖÜćîüĉÝĆ÷ÖŠĂîĀîšćîĊĚ ìĊęÿŠüîĔĀâŠđðŨîÖćøóĆçîćĔîÖúčŠö

ó÷ćïćúǰ[20-30]ǰÿõćóÖćøèŤÖŠĂîìĊęÝąöĊÖćøóĆçîćøĎðĒïïǰĔßšǰCPG ìĊęÖĈĀîéöćĒêŠ÷ĆÜóïüŠćĂĆêøćÖćøđÿĊ÷ßĊüĉê÷ĆÜÿĎÜǰ

ñúÖćøìïìüîóïÿćđĀêčìĊęÿĈÙĆâ ÙČĂ delay detection, delay diagnosis, delay and inappropriate antibiotics 

Ēúąǰdelay shock-resuscitation ìĊöÿĀÿć×ćüĉßćßĊóìĊęđÖĊę÷ü×šĂÜ ÝċÜĔßšÖøąïüîÖćøüĉÝĆ÷đßĉÜðäĉïĆêĉÖćøǰēé÷ìĈĔîǰ�ǰ

×ĆĚîêĂî ÙČĂ ÖćøüćÜĒñîǰ	plan) ÖćøðäĉïĆêĉǰ	act) ÖćøÿĆÜđÖêñúÝćÖÖćøðäĉïĆêĉǰ	observe) ĒúšüÝċÜÿąìšĂîñúìĊęĕéšǰ

	reflect)  éĈđîĉîÖćøǰ�ǰüÜøĂïǰÝîĕéšĒîüìćÜÖćøéĎĒúìĊęÿćöćøëìĈĔĀšÖćøéĎĒúñĎšðśü÷ǰsepsis ĕéšöćêøåćîǰÝîÿŠÜñúĔĀš

ĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖǰsepsis úéúÜĂ÷ĎŠĔîđðŜćĀöć÷ìĊęøŠüöÖĆîÖĈĀîéĕüš 

éšćîñúÖćøéĈđîĉîÜćîêćöĒîüìćÜÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsisǰ 

1. øąïïÖćøéĆÖÝĆïǰSIRS alert ĒúąǰSOS all in one đðŨîðøąđéĘîÿĈÙĆâìĊęìĈĔĀšñĎšðśü÷ǰsepsis ĕéšøĆï

ÖćøêøüÝóïĒúąĔĀšÖćøøĆÖþćĂ÷ŠćÜìĆîìŠüÜìĊÖŠĂîÝąöĊĂćÖćøøčîĒøÜÝîîĈĕðÿĎŠÖćøđÿĊ÷ßĊüĉêǰđßŠîđéĊ÷üÖĆïÜćîüĉÝĆ÷×ĂÜǰǰǰǰ

ÿöĕÿüǰĂĉîìąßčïǰĒúąÙèąǰ[19]ǰìĊęóïüŠćǰÖćøðäĉïĆêĉêćöĒîüìćÜǰSOS score öĊÙüćöÿĆöóĆîíŤÖĆïÖćøđÖĉéǰsevere sepsis 

Ēúą septic shock ĔîñĎšðśü÷ǰsepsis đðŨîĔîìćÜđéĊ÷üÖĆîÖĆïÜćîüĉÝĆ÷×ĂÜǰöĆèìîćǰÝĉøąÖĆÜüćîǰĒúąÙèąǰ[20]ǰ 

ìĊęóïüŠćǰÖćøóĆçîćøĎðĒïïÖćøó÷ćïćúßŠü÷ìĈĔĀšÖćøéĆÖÝĆïñĎšðśü÷ǰsevere sepsis ĕéšđóĉęö×ċĚîǰÿĂéÙúšĂÜÖĆïñúÖćøüĉÝĆ÷

×ĂÜõĆìøýøǰîóùìíĉĝǰĒúąÙèąǰ[21]ǰìĊęóïüŠćǰøą÷ąđüúćĔîÖćøÙšîĀćđøĘü×ċĚîÝćÖđüúćđÞúĊę÷ǰ���ǰîćìĊǰđĀúČĂǰ����ǰîćìĊǰ

ìĆĚÜîĊĚó÷ćïćúđðŨîïčÙúćÖøÿĈÙĆâìĊęÝąìĈïìïćìĔîÖćøÙšîĀćĒêŠĒøÖđøĉęöǰ đßŠîđéĊ÷üÖĆïñúÖćøýċÖþć×ĂÜǰüĉĕúüøøèǰ

đîČęĂÜǰèǰÿčüøøèǰĒúąÙèąǰ[23]ǰìĊęóïüŠćǰÖćøóĆçîćĒîüðäĉïĆêĉÖćøéĎĒúñĎšðśü÷ǰsepsis éšü÷ĀúĆÖåćîđßĉÜðøąÝĆÖþŤǰ

ÿŠÜñúĔĀšÿĆéÿŠüîÖćøéĆÖÝĆïĂćÖćø×ĂÜǰsevere sepsis ĕéšìĆîđüúćÿĎÜ×ċĚîǰĒúąñúÖćøýċÖþć×ĂÜðøąĕóóøøèǰÞć÷øĆêîŤǰ

ĒúąÙèąǰ[28]ǰóïüŠćǰñúúĆóíŤÝćÖÖćøóĆçîćøĎðĒïïÖćøó÷ćïćúÿćöćøëéĆÖÝĆïĂćÖćø×ĂÜñĎšðśü÷ǰsepsis ĕéšìĆîđüúćǰ

ĒúąÿŠÜêŠĂđ×šćøąïïǰfast tract sepsis ĕéšđøĘü×ċĚîǰ 

2. ÖćøĕéšøĆïǰantibiotic õć÷Ĕîǰ�ǰßĆęüēöÜǰÖćøóšîßĘĂÖĕéšõć÷Ĕîǰ�ǰßĆęüēöÜǰđðŨîĀúĆÖÖćøøĆÖþćĒïïöčŠÜđðŜćǰ

�ǰßĆęüēöÜǰ	EGDT) êćöĒîüìćÜÖćøøĆÖþćǰsepsis đóČęĂúéĂĆêøćÖćøđÖĉéĂüĆ÷üąúšöđĀúüĒúąúéĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖ

õćüąßĘĂÖǰàċęÜĔßšđðŨîĀúĆÖÖćøøĆÖþćĔîÜćîüĉÝĆ÷îĊĚǰĒêŠöĊÖćøýċÖþć×îćéĔĀâŠǰøüöìĆĚÜÖćøìïìüîĒïïǰmeta-analysis 

óïüŠćǰEGDT ĕöŠĕéšúéÖćøđÿĊ÷ßĊüĉêǰđöČęĂđìĊ÷ïÖĆïÖćøøĆÖþćĒïïðÖêĉìĆęüĕðǰ[10-14]ǰéĆÜîĆĚîÙüøöĊÖćøðøĆïĒîüìćÜÖćøøĆÖþć

ĔîēĂÖćÿêŠĂĕðǰĔîÜćîüĉÝĆ÷îĊĚóïüŠćǰĀúĆÜÖćøóĆçîćĒîüìćÜǰĂĆêøćÖćøĔĀšǰantibiotic õć÷Ĕîǰ�ǰßĆęüēöÜĀúĆÜÖćøüĉîĉÝÞĆ÷ǰ

đóĉęöÝćÖøšĂ÷úąǰ����ǰđðŨîøšĂ÷úąǰ���ǰÿĂéÙúšĂÜÖĆïÜćîüĉÝĆ÷×ĂÜõĆìøýøǰîóùìíĉĝǰĒúąÙèąǰ[21]ǰìĊęóïüŠćǰĂĆêøćÖćø

ĕéšøĆïǰantibiotic đóĉęöÿĎÜ×ċĚîÝćÖøšĂ÷úąǰ����ǰđðŨîøšĂ÷úąǰ����ǰđßŠîđéĊ÷üÖĆïǰÝĉøćøĆßîŤǰĂčîîąîĆîìîŤǰ [25]ǰìĊęóïüŠćǰ

ÖćøĕéšøĆïǰanitibiotic đóĉęö×ċĚîǰÝćÖøšĂ÷úąǰ����ǰđðŨîøšĂ÷úąǰ����ǰĒúąÜćîüĉÝĆ÷×ĂÜǰÖøøèĉÖćǰĂĈóîíŤǰĒúąÙèąǰ[29]ǰ

ìĊęđóĉęöÝćÖøšĂ÷úąǰ����ǰđðŨîøšĂ÷úąǰ���� 

3. ñúÖćøéĈđîĉîÜćîêćöĒîüìćÜìĊęóĆçîć×ċĚîǰìĈĔĀšĂĆêøćÖćøđÿĊ÷ßĊüĉêéšü÷ǰsepsis úéúÜđĀúČĂøšĂ÷úąǰ

���ǰÖŠĂîÖćøóĆçîćǰĔîðŘǰó�ý�ǰ����ı����ǰóïĂĆêøćÖćøđÿĊ÷ßĊüĉêÝćÖǰsepsis øšĂ÷úąǰ����ǰĒúąǰ��ǰĔÖúšđÙĊ÷ÜÖĆï

ēøÜó÷ćïćúïćÜóúĊǰàċęÜđðŨîēøÜó÷ćïćúßčößîđßŠîÖĆîǰĒêŠđðŨîēøÜó÷ćïćúßčößî×îćéĔĀâŠǰìĊęóïøšĂ÷úąǰ����ı����ǰ[30] 

ĂĆêøćÖćøđÿĊ÷ßĊüĉêóïîšĂ÷ÖüŠćĔîēøÜó÷ćïćúøąéĆïìĆęüĕðǰĒúąēøÜó÷ćïćúýĎî÷ŤĔîßŠüÜđüúćđéĊ÷üÖĆîǰìĊęóïøąĀüŠćÜøšĂ÷úąǰ

��ı����ǰ[18, 21, 23-24, 26-29]ǰĂćÝÝąđîČęĂÜÝćÖøąéĆïēøÜó÷ćïćúìĊęÿĎÜ×ċĚîǰêšĂÜøĆïñĎšðśü÷ìĊęöĊĂćÖćøĀîĆÖǰøüöìĆĚÜ

óïüŠćǰñĎšðśü÷ǰsevere sepsis îĆĚîǰđðŨîñĎšðśü÷ìĊęÿŠÜêŠĂÝćÖēøÜó÷ćïćúßčößîǰÙĉéđðŨîøšĂ÷úąǰ����ı����ǰ[20, 27]ǰàċęÜóï
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ðøąđéĘîÙüćöđÿĊę÷ÜĔîÖøąïüîÖćøéĎĒúÖŠĂîÿŠÜêŠĂǰĕéšĒÖŠǰõćüąǰsevere sepsis ìĊęĕöŠĕéšøĆïÖćøüĉîĉÝÞĆ÷ĒêŠđîĉęîǰėǰöĊ

ÙüćöúŠćßšćĔîÖćøĔĀš÷ćêšćîÝčúßĊóđóČęĂÖćøøĆÖþćǰñĎšðśü÷ïćÜøć÷ĕöŠĕéšìĈǰseptic work up ÖŠĂîĕéšøĆï÷ćêšćîÝčúßĊóǰ

øüöìĆĚÜÖćøĔĀšÿćøîĚĈĔîÖćøøĆÖþćõćüąǰseptic shock ìĊę÷ĆÜĕöŠđóĊ÷ÜóĂǰîĂÖÝćÖîĊĚñĎšðśü÷ìĊęĕéšøĆïÖćøüĉîĉÝÞĆ÷üŠćđðŨîǰ

severe sepsis àċęÜëČĂüŠćđðŨîñĎšðśü÷ĔîõćüąüĉÖùêǰ	critical care) ĒêŠĕöŠĕéšđ×šćĀšĂÜñĎšðśü÷ĀîĆÖǰ	ICU) öĊÙüćöđÿĊę÷ÜêŠĂ

ÖćøđÖĉéÖúčŠöĂćÖćøĂüĆ÷üąêŠćÜǰėǰđÿĊ÷ĀîšćìĊęǰ	Multiple Organ Dysfunction: MODS) ĒúąÖćøđÿĊ÷ßĊüĉêÝćÖÙüćö

úŠćßšćĔîÖćøêĉéêćöĒúąðøąđöĉîĂćÖćøĂ÷ŠćÜĔÖúšßĉéǰđöČęĂñĎšðśü÷öĊĂćÖćøđðúĊę÷îĒðúÜàċęÜêšĂÜĔĀšÖćøéĎĒúøĆÖþćĕéš

øüéđøĘüëĎÖêšĂÜìĆîìŠüÜìĊ 

éĆÜîĆĚîÖćøđßČęĂöē÷ÜÖćøøĆÖþćĂ÷ŠćÜđðŨîđÙøČĂ×Šć÷ǰìĊęÖĈúĆÜéĈđîĉîÖćøĂ÷ĎŠøąĀüŠćÜēøÜó÷ćïćúßčößîĒúą

ēøÜó÷ćïćúĒöŠ×Šć÷×ĂÜÝĆÜĀüĆéýøĊÿąđÖþǰĂćÝÝąêĂïēÝì÷ŤÖćøĒÖšĕ×ðŦâĀćÖćøđÿĊ÷ßĊüĉêÝćÖǰsepsis ĒêŠĂćÝÝąêšĂÜöĊ

ÖćøðøĆïĒúąìïìüîǰCPGǰĔĀšÿĂéÙúšĂÜÖĆîøąĀüŠćÜēøÜó÷ćïćúßčößîÖĆïēøÜó÷ćïćúĒöŠ×Šć÷ǰàċęÜïìïćì×ĂÜēøÜó÷ćïćú

ßčößîǰĂćÝÝąêšĂÜđîšîĕðìĊęÖćøêøüÝÝĆïõćüąǰsepsis ĒúąĔĀšÖćøüĉîĉÝÞĆ÷ǰĔĀšÿćøîĚĈóøšĂöÖĆïĔĀš÷ćǰantibiotic Ă÷ŠćÜøüéđøĘü

đóČęĂúéǰsevere sepsis Ēúąǰseptic shock ìĊęÝąìĈĔĀšēĂÖćÿđÿĊ÷ßĊüĉêđóĉęö×ċĚî 

 

5. ÿøčðñúÖćøýċÖþć 

ñúÝćÖÖćøóĆçîćĒîüìćÜÖćøøĆÖþćÿŠÜñúĔĀšñĎšðśü÷ǰsepsisǰĕéšøĆïÖćøéĎĒúéĊ×ċĚîìĆĚÜéšćîÖøąïüîÖćøĒúą

ñúúĆóíŤǰĔîēøÜó÷ćïćú×čîĀćâöĊÖćøóĆçîćǰCPG ÖćøéĎĒúñĎšðśü÷ǰsepsis ìĊęđøĊ÷ÖüŠćǰCPG sepsis in Khunhan hospital 

ìĈĔĀšÖćøéĎĒúøĆÖþćđðŨîĕðĔîìćÜđéĊ÷üÖĆî×ĂÜìĊöÿĀÿć×ćüĉßćßĊóǰøüöìĆĚÜðøĆïǰCPG ĔĀšÿĂéÙúšĂÜÖĆîÖĆï CPGǰ×ĂÜ

ēøÜó÷ćïćúĒöŠ×Šć÷ 

×šĂÙšîóïìĊęÿĈÙĆâǰ�ǰðøąđéĘîǰÙČĂǰ 

1. ÖćøìĈÜćîøŠüöÖĆî×ĂÜìĊöÿĀÿć×ćüĉßćßĊóǰìĊęöĊÿŠüîđÖĊę÷ü×šĂÜÖĆïÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsepsis ÝąìĈĔĀš

ÖćøéĎĒúøĆÖþćñĎšðśü÷đðŨîĕðĔîĒîüìćÜđéĊ÷üÖĆîǰøüöìĆĚÜöĊÖćøđßČęĂöē÷Ü×šĂöĎúǰÖćøìïìüîĒúąðøĆïǰCPG ĔĀšÿĂéÙúšĂÜÖĆîǰ

øąĀüŠćÜēøÜó÷ćïćúßčößîÖĆïēøÜó÷ćïćúĒöŠ×Šć÷ 

2. ÖćøĂĂÖĒïïĒúąïĎøèćÖćøđÖèæŤðøąđöĉîǰSOS score đ×šćÖĆïđÖèæŤÖćøĒ÷ÖðøąđõìøąéĆïÙüćöøčîĒøÜ

×ĂÜñĎšðśü÷ǰìĈĔĀšĔßšÜćîĕéšÜŠć÷ĒúąÿąéüÖǰÿŠÜñúĔĀšñĎšðśü÷ǰsepsis ĕéšøĆïÖćøêøüÝóïĒúąĔĀšÖćøøĆÖþćĕéšêćöĒîüìćÜ

ĕéšđøĘü×ċĚî 

3. ÖćøĂĂÖĒïïÖćøêĉéêćöđ×šćÖĆïÖĉÝÖøøö×ĂÜó÷ćïćúđüøîĉđìýǰìĈĔĀšöĊÖćøðäĉïĆêĉêćöĒîüìćÜĕéš
ÿöęĈđÿöĂǰĒúąêŠĂđîČęĂÜ 

 

��ǰÖĉêêĉÖøøöðøąÖćý 

×Ă×ĂïÙčèǰĂćÝćø÷Ťîć÷Ēóì÷ŤøĆåõĎöĉǰßćöóĎîìǰñĎšđßĊę÷üßćâéšćîÖćøéĎĒúñĎšðśü÷ǰsepsisǰÝćÖēøÜó÷ćïćú

óčìíßĉîøćßǰÝĆÜĀüĆéóĉþèčēúÖǰìĊęĕéšĔĀšđÖĊ÷øêĉöćïøø÷ć÷ĔĀšÙüćöøĎšĒúąĒúÖđðúĊę÷îðøąÿïÖćøèŤǰbest practice ÖćøéĎĒú

ñĎšðśü÷ǰsepsisǰÝîÿŠÜñúĔĀšÖćøýċÖþćóĆçîćÖćøéĎĒúñĎšðśü÷ǰsepsisǰĔîēøÜó÷ćïćú×čîĀćâÿĈđøĘÝÿöïĎøèŤĕéš ×Ă×ĂïÙčèǰ

Ēóì÷ŤĀâĉÜøĆßãćóøǰøčâđÝøĉâǰñĎšĂĈîü÷ÖćøēøÜó÷ćïćú×čîĀćâǰìĊęĔĀšÖćøÿîĆïÿîčîĔîÖćøýċÖþćÙøĆĚÜîĊĚǰøüöìĆĚÜñĎšøŠüöüĉÝĆ÷

ìĆĚÜïčÙúćÖøìĊęđÖĊę÷ü×šĂÜĒúąñĎšðśü÷ìĊęĕéšøŠüöÖĆîóĆçîćĒúąĔĀš×šĂöĎúĔîÜćîüĉÝĆ÷îĊĚ 

 

 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ1ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 

 

 
  51 

 

đĂÖÿćøĂšćÜĂĉÜ 
[�]ǰ ÖĂÜ÷čìíýćÿêøŤĒúąĒñîÜćîǰÿĈîĆÖÜćîðúĆéÖøąìøüÜÿćíćøèÿč×� ǰÿøčðøć÷ÜćîÖćøðśü÷ǰó�ý�ǰ�����ǰîîìïčøĊ�ǰÖøąìøüÜ

ÿćíćøèÿč×� 2560.  

[�]ǰ ÖĂÜ÷čìíýćÿêøŤĒúąĒñîÜćîǰÖøąìøüÜÿćíćøèÿč×�ǰÿøčðøć÷ÜćîÖćøðśü÷êć÷ǰ�����ǰîîìïčøĊ�ǰÖøąìøüÜÿćíćøèÿč×� 2562.  

[�]ǰ ÖĂÜ÷čìíýćÿêøŤĒúąĒñîÜćîǰÖøąìøüÜÿćíćøèÿč×�ǰÿøčðøć÷ÜćîÖćøðśü÷êć÷ǰ�����ǰîîìïčøĊ�ǰÖøąìøüÜÿćíćøèÿč×� 2562. 

[�]ǰ ÖøąìøüÜÿćíćøèÿč×� ǰøć÷ÜćîÿćđĀêčÖćøð śü÷êć÷ .ǰ<Ă ĉîđìĂøŤ đî Ęê> . 2561. [ÿ ČïÙ šîđö Č ęĂǰ24ǰöÖøćÙöǰ2564]ǰÝćÖ : 

https://hdcservice. moph.go.th/hdc/reports/. 

[5]ǰ ÖøąìøüÜÿćíćøèÿč×�ǰøć÷ÜćîÿćđĀêčÖćøðśü÷êć÷�ǰ<Ă ĉîđìĂøŤ đî Ęê> . 2561. [ÿ ČïÙ šîđö Č ęĂǰ24ǰöÖøćÙöǰ2564]ǰÝćÖ : ǰ

https://hdcservice.moph.go.th/hdc/main /index.php. 

[�]ǰ Bone RC, Balk RA, Cerra FB, ..., and Sibbald WJ. Definitions for sepsis and organ failure and guidelines for the use 

of innovative therapies in sepsis. The ACCP/SCCM Consensus Conference Committee. American College of Chest 

Physicians/Society of Critical Care Medicine. Chest, 1992; ���	�
�ǰ����ı�����ǰ 

[�]ǰ 4JOHFSǰ.ǰ%FVUTDINBOǰ$4ǰ4FZNPVSǰ$8ļ and Derek C. Angus. The Third International Consensus Definitions 

for Sepsis and Septic Shock (Sepsis-�
�ǰJAMA, 2016; ���	�
�ǰ���ı���� 

[�]ǰ ðøąÿĉìí ĉ ĝǰĂ čóćóøøè�ǰSepsis.ǰ <Ă ĉîđìĂøŤđî Ęê> . 2561. [ÿČïÙšîđö Č ęĂǰ24ǰöÖøćÙöǰ2564]ǰÝćÖ : ǰhttp://www.med.swu. 

ac.th/Internalmed/images/documents/ handout/ID/PU/sepsis.pdf. 

[�]ǰ 3JWFSTǰ&ǰ/HVZFOǰ#ǰ)BWTUBEǰ4ǰļǰand Tomlanovich M. Early goal-directed therapy in the treatment of severe 

sepsis and septic shock. The New England journal of medicine, 2001; ����ǰ�������� 

[��]ǰ The ARISE Investigators and the ANZICS Clinical Trials Group. Goal-directed Resuscitation for patients with 

early septic shock. The New England journal of medicine, 2014; ����ǰ��������� 

[�� ]ǰThe ProCESS Investigators. A randomized trial of protocol-based care for early septic shock. The New England 

journal of medicine, 2014; ����ǰ�������� 

[��]ǰ Mouncey PR, Osborn TM, Power GS, ..., and Kathryn MR. Protocolised Management In Sepsis (ProMISe): a 

multicentre randomised controlled trial of the clinical effectiveness and cost-effectiveness of early, goal-

directed, protocolised resuscitation for emerging septic shock. Health technology assessment, 2015; ���i-xxv:     ��

���� 

[��]ǰ Yu H, Chi D, Wang S, and Liu B. Effect of early goal-directed therapy on mortality in patients with severe sepsis 

or septic shock: a meta-analysis of randomized controlled trials. BMJ open, 2016; �� e������� 

[��]ǰ The PRISM Investigators. Early Goal-Directed Therapy for Septic Shock - A Patient-Level Meta-Analysis. The 

New England journal of medicine, 2017; ����ǰ�������� 

[��]ǰ Plevin R, and Callcut R. Update in sepsis guidelines: what is really new? Trauma Surg Acute Care Open, 2017; 

��ǰǰǰ����  

[��]ǰ Levy MM, Rhodes A, Phillips GS, ..., and Dellinger RP. Surviving Sepsis Campaign: association between 

performance metrics and outcomes in a ����year study. Crit Care Med, 2015; ��	�
�ǰ�ı��� 

[��]ǰ ßćöóĎîìǰøĆåõĎöĉǰĒúąÙèą�ǰĒîüìćÜđüßðäĉïĆêĉÖćøéĎĒúøĆÖþćñĎšðśü÷ǰsevere sepsis Ēúąǰseptic shock (ÞïĆïøŠćÜ
ǰó�ý�ǰ�����ǰ

öðì. 2558.  

[��]ǰ óøîõćǰüÜýŤíøøöéĊ øĆßîĊǰîćöÝĆîìøć ĒúąüćøĉîìøŤǰïĉîēăđàĘî�ǰÙčèõćóÖćøÝĆéÖćøéĎĒúñĎšìĊęöĊõćüąêĉéđßČĚĂĔîÖøąĒÿđúČĂéìĊę

ĀîŠü÷ÜćîĂć÷čøÖøøö�üćøÿćøÖćøó÷ćïćúĒúąÿč×õćóǰÿÿĂì., 2562; �	�
�ǰ������ 

[��]ǰ ÿöĕÿüǰĂĉîìąßčï éüÜóøǰēóíĉĝýøĊ ĒúąÝĉøćõøèŤǰÿčüøøèýøĊ�ǰðøąÿĉìíĉñúÖćøĔßšǰMEWS (SOS Score) êŠĂÖćøđÖĉéǰSevere Sepsis 

and Septic Shock ĔîñĎšðśü÷ǰSepsis ÖúčŠöÜćîĂć÷čøÖøøöǰēøÜó÷ćïćúĂčéøíćîĊ�ǰüćøÿćøÖćøĒóì÷ŤēøÜó÷ćïćúĂčéøíćîĊ 2560; 

��	�
�ǰ������ 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ1ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 

 

 
  52 

 

[��]ǰ öĆèìîćǰÝĉøąÖĆÜüćî ßúĉéćǰÝĆîđìóć ĒúąđóĘâîõćǰïčïñć�ǰÖćøóĆçîćøĎðĒïïÖćøó÷ćïćúñĎšðśü÷êĉéđßČĚĂĔîÖøąĒÿđúČĂéĂ÷ŠćÜ

øčîĒøÜǰ	Severe sepsis) ĔîēøÜó÷ćïćúýøĊÿąđÖþ�ǰüćøÿćøÖĂÜÖćøó÷ćïćú ����;ǰ��	�
�ǰ����� 

[��]ǰ õĆìøýøǰîóùìíĉĝ ĒÿÜĕì÷ǰĕêø÷üÜÙŤ ĒúąÝøĉîìøǰēÙêøóøö�ǰÖćøóĆçîćøĎðĒïïÖćøó÷ćïćúñĎšðśü÷êĉéđßČ ĚĂĔîÖøąĒÿđúČĂé

ēøÜó÷ćïćúöčÖéćĀćø�ǰüćøÿćøÖćøó÷ćïćúĒúąÖćøéĎĒúÿč×õćó 2562; ��	�
�ǰ�������� 

[��]ǰ ÿöĔÝǰÝĆîìąüĆÜ�ǰÖćøóĆçîćĒîüðäĉïĆêĉÖćøó÷ćïćúñĎšðśü÷ìĊęöĊõćüąßĘĂÖÝćÖÖćøêĉéđßČĚĂĔîÖøąĒÿđúČĂéĔîÜćîĀšĂÜñĎšðśü÷ĀîĆÖǰ�ǰ

ēøÜó÷ćïćúúĈóĎî�ǰüćøÿćøēøÜó÷ćïćúĒóøŠ, 2561; ��	�
�ǰ������ 

[��]ǰ üĉĕúüøøèǰđîČęĂÜǰèǰÿčüøøè ÝĉøćóøǰîšĂöÖčýú øĆêîćǰìĂÜĒÝŠö ĒúąíîßĆ÷ǰóîćóčçĉ�ǰÖćøóĆçîćøąïïÖćøó÷ćïćúñĎšðśü÷ìĊęöĊõćüą

êĉéđßČĚĂĔîÖøąĒÿđúČĂéĂ÷ŠćÜøčîĒøÜ�ǰüćøÿćøÖćøó÷ćïćúĒúąÖćøéĎĒúÿč×õćó 2557; ��	�
�ǰ������ 

[��]ǰ õćóĉöúǰēÖöú øĆßîĊǰîćöÝĆîìøć ĒúąüćøĉîìøŤǰïĉîēăđàĘî�ǰÙčèõćóÖćøÝĆéÖćøéĎĒúñĎšöĊÖúč ŠöĂćÖćøêĉéđßČĚĂĔîÖøąĒÿđúČĂéìĊę

ĀîŠü÷ÜćîĂčïĆêĉđĀêčĒúąÞčÖđÞĉîǰēøÜó÷ćïćúÿĉÜĀŤïčøĊ�ǰÿöćÙöÿëćïĆîĂčéöýċÖþćđĂÖßîĒĀŠÜðøąđìýĕì÷ĔîóøąøćßĎðëĆöõŤÿöđéĘÝ

óøąđìóøĆêîøćßÿčéćĄǰÿ÷ćöïøöøćßÖčöćøĊ 2560; �	�
�ǰ������ǰ 

[��]ǰ ÝĉøćøĆßîŤǰĂčîîąîĆîìîŤ�ǰÖćøðøąđöĉîĒîüìćÜðäĉïĆêĉÖćøøĆÖþćõćüąêĉéđßČĚĂĔîÖøąĒÿđúČĂéßîĉéøčîĒøÜĔîēøÜó÷ćïćúĂŠćÜìĂÜ�ǰ

üćøÿćøüĉßćÖćøǰøóý�øóìǰđ×êǰ� 2557; 16	3
�ǰ�������� 

[��]ǰ đîêøâćǰüĉēøÝüćîĉß�ǰðøąÿĉìíĉñúÖćøĔßšĒîüðäĉïĆêĉìćÜÖćøó÷ćïćúÖćøéĎĒúñĎšðśü÷êĉéđßČĚĂĔîÖøąĒÿđúČĂéĔîĀîŠü÷ÜćîĂčïĆêĉđĀêč

ĒúąÞčÖđÞĉîǰēøÜó÷ćïćúöĀćüĉì÷ćúĆ÷îđøýüø�ǰüćøÿćøÖćøó÷ćïćúĒúąÿč×õćó 2561; ��	1
:ǰ������ 

[��]ǰ óøìĉó÷ŤǰĒÿÜÿÜŠć ĒúąîÜîčßǰđÙĊę÷öÖćø�ǰñúúĆóíŤÖćøĔßšĒîüðäĉïĆêĉÖćøéĎĒúñĎšðśü÷ìĊęöĊõćüąêĉéđßČĚĂĔîÖøąĒÿēúĀĉêĂ÷ŠćÜøčîĒøÜìćÜ

ÙúĉîĉÖêćöđÖèæŤǰĶ4FQTJTǰCVOEMFTķǰĔîÜćîĀšĂÜñĎšðśü÷ĀîĆÖǰēøÜó÷ćïćúÿÜ×úć�ǰüćøÿćøüĉßćÖćøĒóì÷Ťǰđ×êǰ�� ����;ǰ���ǰ

�������� 

[��]ǰ ðøąĕóóøøèǰÞć÷øĆêîŤ ĒúąÿčóĆçýĉøĉǰìýóøóĉìĆÖþŤÖčú�ǰðøąÿĉìíĉñú×ĂÜøĎðĒïïÖćøó÷ćïćúñĎšðśü÷ìĊęöĊõćüąêĉéđßČĚĂĔîÖøąĒÿēúĀĉê�ǰ

üćøÿćøÖćøó÷ćïćúĒúąÖćøéĎĒúÿč×õćó 2560; ��	3
�ǰ������� 

[��]ǰ ÖøøèĉÖćǰĂĈóîíŤ ßĆßâćõćǰïčâē÷ðøąÖćø ĒúąóĆßøĉîìøŤǰýĉúðşÖĉÝđÝøĉâ�ǰñúúĆóíŤ×ĂÜÖćøóĆçîćÖćøéĎĒúñĎšðśü÷êĉéđßČĚĂĔîÖøąĒÿ

đúČĂéǰēøÜó÷ćïćúóøąðÖđÖúšć�ǰüćøÿćøýĎî÷ŤÖćøýċÖþćĒóì÷ýćÿêøŤÙúĉîĉÖǰēøÜó÷ćïćúóøąðÖđÖúšć 2560; ��	�
�ǰ�������� 

[��]ǰ ÿćíøǰíøøöđîĊ÷öĂĉîìøŤ�ǰÖćøóĆçîćĒîüìćÜÖćøó÷ćïćúñĎšðśü÷êĉéđßČĚĂĔîÖøąĒÿēúĀĉê�ǰüćøÿćøÿĈîĆÖÜćîðŜĂÜÖĆîÙüïÙčöēøÙ ìĊęǰ��,ǰ

2561; ��	�
�ǰ������ 

[��]ǰüøøèéĊǰÿčìíĉîøćÖø�ǰÖćøüĉÝĆ÷đßĉÜðäĉïĆêĉÖćø�ǰÖćøüĉÝĆ÷đóČęĂđÿøĊõćóĒúąÖćøÿøøÙŤÿøšćÜ�ǰÖøčÜđìóĄ�ǰÿ÷ćöðøĉìĆýîŤ.ǰ2556. 

 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ�ǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 

 

 
  53 

 

ÖćøýċÖþćÙüćöđðŨîĕðĕéšđóČęĂÙüïÙčöÖćøÝøćÝøïîìćÜĒ÷Öǰ: ÖøèĊýċÖþćǰ 

ìćÜĒ÷ÖĀîšćýøĊóùìíćúĆ÷ǰøćßõĆäÿĆööîćÙćøǰĂĈđõĂđöČĂÜǰÝĆÜĀüĆéýøĊÿąđÖþ 

A Study Feasibility for Traffic Control at Intersection: A Case Study  

at Sipruetthalai Rajabhat Seminar Hall, Muang District Sisaket Province  

 

ēßêĉøÿǰǰîóóúÖøĆÜ1ǰìĉó÷ŤÿčéćǰǰÖčöñĆî1*ǰèĆåÖøǰǰēêŢąÿĉÜĀŤ1ǰÿćíĉêǰÿøšĂ÷đóĘßø2ǰĒúąÿčóĆêøćǰøĆêîóĆîíŤ2 

Chotiros Nopphonkrang1, Thipsuda Kumphan1*, Nathagorn Tosing1, Sathit Soyphet2 and 

Suphattra Rattaphan2 

1ÿć×ćüĉßćüĉýüÖøøöēúÝĉÿêĉÖÿŤǰÙèąýĉúðýćÿêøŤĒúąüĉì÷ćýćÿêøŤǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
�Department of Logistics Engineering, Faculty of Liberal Arts and Sciences, Sisaket Rajabhat University 

�Corresponding Author: Thipsuda.k@sskru.ac.th ǰ 

 

×šĂöĎúïìÙüćö ïìÙĆé÷ŠĂ 
 

ðøąüĆêĉïìÙüćö: 

øĆïđóČęĂóĉÝćøèć: 31 öĊîćÙöǰ2564 

ĒÖšĕ×: 10 ÖøÖãćÙöǰ2564 

êĂïøĆï:ǰ9 óùýÝĉÖć÷îǰ2564 

ÖćøýċÖþćÙøĆĚÜîĊĚöĊüĆêëčðøąÿÜÙŤđóČęĂýċÖþćðøĉöćèÝøćÝøìćÜëîîǰđÿîĂ

ĒîüìćÜÖćøÙüïÙčöÝøćÝøïîìćÜĒ÷ÖǰìĈÖćøÿĈøüÝ×šĂöĎúðøĉöćè

ÝøćÝøēé÷ĔßšÙîîĆïǰđÖĘï×šĂöĎúðøĉöćèÝøćÝøǰÙüćöúŠćßšćÖćøÝĂéøĂǰ

đÿšîñŠćîýĎî÷ŤÖúćÜøĂïîĂÖ×ĂÜìćÜĒ÷ÖǰðøĉöćèÝøćÝøìĊęđ×šćÿĎŠìćÜĒ÷Ö

×ĂÜëîîÿć÷øĂÜĒúąÿć÷ĀúĆÖǰîĈöćóĉÝćøèćüĉđÙøćąĀŤêćöĀúĆÖđÖèæŤ

ÖćøóĉÝćøèćêĉéêĆĚÜÿĆââćèĕôÝøćÝøêćöđÖèæŤ×ĂÜǰFederalǰHighway 

Administration ĒúąÖćøêĉéêĆĚÜüÜđüĊ÷îĔßšđÖèæŤ×ĂÜǰAUSTROAD đóČęĂ

ÙüïÙčöÖćøÝøćÝøïîìćÜĒ÷ÖĔĀšöĊÙüćöđĀöćąÿöÖĆïÿõćóÝøćÝøǰñú

ÖćøÿĈøüÝðøĉöćèÝøćÝøêúĂéǰ��ǰßĆ ęüēöÜ×ĂÜóČ ĚîìĊ ęýċÖþćǰóïüŠćǰ

ðøĉöćèÝøćÝøÿĎÜÿčéĂ÷ĎŠĔîǰßŠüÜđøŠÜéŠüîđßšćǰÙČĂǰßŠüÜđüúćǰ�����ǰî�ǰǰǰǰǰǰǰǰ

�ǰ�����ǰî�ǰÝĈîüîǰ�,���ǰÙĆîêŠĂßĆęüēöÜǰðøĉöćèÝøćÝøìĊęđ×šćÿĎŠìćÜ

Ē÷Ö×ĂÜëîîÿć÷øĂÜĒúąÿć÷ĀúĆÖǰöćÖìĊęÿčéÙČĂǰ��� ÙĆîêŠĂßĆęüēöÜǰ

Ēúąǰ�,���ǰÙĆîêŠĂßĆęüēöÜǰêćöúĈéĆïǰÙüćöúŠćßšćĔîÖćøÝĂéøĂÝĈîüî 

�� ÙĆî�ßĆęüēöÜǰúĆÖþèąìćÜÖć÷õćó×ĂÜìćÜĒ÷Ö öĊ×îćéđÿšîñŠćî

ýĎî÷ŤÖúćÜõć÷îĂÖìĊęÿćöćøëêĉéêĆĚÜüÜđüĊ÷î  öĊ×îćéǰ��ǰđöêøǰēé÷

ëîîđ×šćÿĎŠìćÜĒ÷ÖöĊìĆĚÜǰ�ǰĒúąǰ�ǰßŠĂÜÝøćÝøǰđöČęĂóĉÝćøèćêćöĀúĆÖÖćø

×ĂÜǰFederal Highway Administration óïüŠćđ×šćđÖèæŤÖćøêĉéêĆĚÜ

ÿĆââćèĕôÝøćÝøǰđöČęĂóĉÝćøèćðøĉöćèÝøćÝøĔîßĆęüēöÜđøŠÜéŠüîÙøï

ìčÖ×šĂ 
 

____________________________ 
 

ÙĈÿĈÙĆâ: 

ÿĆââćèĕôÝøćÝø/üÜđüĊ÷î/ßĆęüēöÜ

đøŠÜéŠüî 

____________________________ 

 

 

 

 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ�ǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 

 

 
  54 

 

Article Info Abstract 
 

Article History: 

Received: March 31, 2021 

Revised: July 10, 2021 

Accepted: November 9, 2021 

The objectives of this study were to investigate the traffic 

volume that affect the accident in this area and represent 

the recommendations for traffic control at the intersection 

area. The data were obtained from the traffic volume on 

weekday which were investigated in the area including the 

number of vehicles passing through the intersection and 

stopped delay� The data were analyzed by using the guidelines 

of federal highway administration for signalize control installation, 

and roundabout using AUSTROAD criteria for appropriate 

controlling the traffic at intersection and the highest traffic 

volume. The results showed that the highest volume of the 

traffic was 12 hours on weekday starting from 08.00 AM to 

09.00 AM. The total traffic volume was 2,128 vehicle/hour. The 

stopped delay of this time was 10 vehicles/hour. The traffic 

volume of collector streets and major streets were 560 

vehicle/hour and 1,010 vehicle/hour, respectively. The 

physical characteristics of intersection circle radius was 17 

meters. There are one-two lane roads into the intersection. 

Based on the results of this study, it could be concluded that 

our study results were compatible to the criteria of signalize 

control installation.ǰ 
 

____________________________ 
 

Keywords: 

Signalize control/Roundabout/ 

Peak periods 

____________________________ 

 

 

1. ïìîĈǰ 
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ĒîąîĈǰ	Uncontrolled intersection) ðŜć÷ĔĀšìćÜǰ	Yield signs control) ðŜć÷Ā÷čéǰ	Stop control) üÜđüĊ÷îǰ

	Roundabout control) ĒúąÿĆââćèĕôÝøćÝøǰ	Signalize control) [3] ìĈĔĀšñĎšüĉÝĆ÷ÿîĔÝýċÖþćðøĉöćèÝøćÝø
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êŠĂñĎšöĊÿŠüîđÖĊę÷ü×šĂÜéšćîÙüćöðúĂéõĆ÷ìćÜëîîêŠĂĕð 
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đßČęĂöĕðÿĎŠìćÜĀúüÜĀöć÷đú×ǰ���ǰúĆÖþèąìćÜÖć÷õćó×ĂÜóČĚîìĊęýċÖþćǰđðŨîÿćöĒ÷ÖøĎðêĆüìĊǰëîîđÿšî	A) đðŨîëîîǰ

�ǰßŠĂÜÝøćÝøêŠĂìĉýìćÜǰ×îćéÙüćöÖüšćÜǰ�ǰđöêøǰđÖćąÖúćÜëîîĒïï÷ÖÿĎÜÖüšćÜǰ�ǰđöêø öĊĕôÿŠĂÜÿüŠćÜǰëîîđÿšî	B) 

đðŨîëîîǰ�ǰßŠĂÜÝøćÝøêŠĂìĉýìćÜǰ×îćéÙüćöÖüšćÜǰ�ǰđöêøǰìćÜÙîđéĉîđìšćÖüšćÜǰ�ǰđöêøǰöĊĕôÿŠĂÜÿüŠćÜǰĕöŠöĊđÖćą

ÖúćÜëîî ĒúąĕöŠöĊÖćøêĊđÿšîÝøćÝøǰĒúąëîîđÿšîǰ	C) đðŨîëîîǰ�ǰßŠĂÜÝøćÝøêŠĂìĉýìćÜǰöĊĕôÿŠĂÜÿüŠćÜǰĕöŠöĊĕĀúŠìćÜǰ

đÖćąÖúćÜëîî ĒúąĕöŠöĊÖćøêĊđÿšîÝøćÝøǰéĆÜøĎðìĊęǰ�ǰ 
 

 

 

 

 

 

 

 

 

øĎðìĊęǰ1ǰóČĚîìĊęýċÖþćĒúąĒÿéÜêĈĒĀîŠÜÝčéÿĈøüÝĔîóČĚîìĊęìĊęýċÖþć 

 

2.1 üĉíĊÖćøđÖĘï×šĂöĎú 

2.1.1 ÖćøÿĈøüÝðøĉöćèÖćøÝøćÝøǰĔîÖćøýċÖþćüĉÝĆ÷ÙøĆĚÜîĊĚǰđúČĂÖĔßšÖćøÿĈøüÝēé÷ĔßšÙîîĆïǰ	Manual 

Counts) đðŨîüĉíĊÖćøÿĈøüÝìĊęúąđĂĊ÷éǰēé÷îĆïøëìčÖÙĆîìĊęñŠćîßŠüÜđüúćìĊęìĈÖćøýċÖþć 

2.1.2 øą÷ąđüúćîĆïøëǰÖĈĀîéøą÷ąđüúćîĆïøëđðŨîĒïï �� ßĆęüēöÜ [4]ǰđøĉęöÝćÖđüúćǰ�����-�����ǰî�ǰ

ĒïŠÜđüúćÖćøîĆïÙøĆĚÜúą �� îćìĊǰÝîÙøïǰ��ǰßĆęüēöÜǰđóČęĂìøćïðøĉöćèÝøćÝøĔîßŠüÜđüúćđøŠÜéŠüîǰìĈÖćøïĆîìċÖêćö

ĒïïôĂøŤöÝĈîüî÷ćîóćĀîąĔîóČĚîìĊęýċÖþć 

2.1.3 ÙüćöúŠćßšćĔîÖćøÝĂéøĂǰ	Stopped Delay) ìĈÖćøÿĈøüÝÙüćöúŠćßšćìĊęìćÜĒ÷Öǰ	Delay at 

Intersection) üĉíĊìĊęĔßšüĆéÙüćöúŠćßšć×ĂÜøëìĊęêšĂÜĀ÷čéǰĀøČĂøĂ×šćöìćÜĒ÷ÖöĆÖÝąĒÿéÜĔîøĎð×ĂÜÙŠćÙüćöúŠćßšć đÞúĊę÷

êŠĂøëĀîċęÜÙĆîǰñĎšüĉÝĆ÷ÖĈĀîéêĈĒĀîŠÜǰ��ǰđöêø×ĂÜìĉýÖŠĂîđ×šćÿĎŠìćÜĒ÷Ö ÝąĔßšÙîîĆïǰ�ǰÙîǰÝćÖîĆĚîîĆïÝĈîüî÷ćîóćĀîą
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ìĊęêŠĂĒëüøĂĔîøą÷ąìćÜìĊęÖĈĀîéǰēé÷ĒïŠÜÖćøîĆïđðŨîǰ��ǰüĉîćìĊǰĒúąÝîÙøïǰ��ǰßĆęüēöÜĒúąïĆîìċÖêćöĒïïôĂøŤö

ïĆîìċÖ×šĂöĎúÖćøÿĈøüÝÙüćöúŠćßšć 

2.1.4 ðøĉöćèÝøćÝøǰÙČĂǰÝĈîüî×ĂÜ÷ćîóćĀîąìĊęĒúŠîñŠćîÝčéĀîċęÜĀøČĂßŠüÜĀîċęÜ×ĂÜëîî õć÷Ĕî

ßŠüÜđüúćĀîċęÜ ðøĉöćèÝøćÝøöĊĀîŠü÷đðŨîǰÙĆî�ßĆęüēöÜǰÙŠć×ĂÜðøĉöćèÝøćÝøîĊĚĂćÝĒ÷Öêćöǰðøąđõì×ĂÜ÷ćîóćĀîąǰ

đßŠîǰøë÷îêŤîĆęÜÿŠüîïčÙÙúǰøëðøąÝĈìćÜǰøëïøøìčÖǰøëÝĆÖø÷ćî÷îêŤ ÖćøüĆéĀøČĂÙĈîüèĀćÙŠćðøĉöćèÖćøÝøćÝø ÝąĔßš

ĔîĀîŠü÷đéĊ÷üÖĆî ÙČĂǰĀîŠü÷×ĂÜøë÷îêŤîĆęÜÿŠüîïčÙÙúǰ	Passenger Car Unit; PCU) ×ĂÜÿĈîĆÖĂĈîü÷ÙüćöðúĂéõĆ÷

ÖøöìćÜĀúüÜǰ[5]ǰéĆÜêćøćÜìĊęǰ� 
 

êćøćÜìĊęǰ�ǰĀîŠü÷đìĊ÷ïđìŠćøë÷îêŤîĆęÜÿŠüîïčÙÙúǰ	PCU) ÿĈĀøĆï÷ćîóćĀîąĒêŠúąðøąđõì 

ðøąđõì÷ćîóćĀîą ĀîŠü÷đìĊ÷ïđìŠćøë÷îêŤîĆęÜÿŠüîïčÙÙúǰ(PCU) 

øëÝĆÖø÷ćî÷îêŤ                         0.333 

øë÷îêŤîĆęÜĕöŠđÖĉîǰ7  Ùî 1.00 

øëēé÷ÿćø×îćéđúĘÖ 1.50 

øëēé÷ÿćø×îćéÖúćÜ 1.50 

øëïøøìčÖǰ4 úšĂ 1.00 

øëïøøìčÖǰ6ǰúšĂ  2.10 

øëïøøìčÖǰ10ǰúšĂĒúąÖċęÜóŠüÜ  2.50 

 

2.2 üĉíĊüĉđÙøćąĀŤ×šĂöĎúǰ 

2.2.1 ÖćøóĉÝćøèćêĉéêĆĚÜÿĆââćèĕôÙüïÙčöÖćøÝøćÝøǰêĉéêĆĚÜêćöđÖèæŤ×šĂÖĈĀîé×ĂÜ Federal 

Highway Administration [2] óĉÝćøèćÝćÖðøĉöćèÝøćÝøĔîßĆęüēöÜđøŠÜéŠüî ÿćöćøëîĈĕððøą÷čÖêŤĔßšÖĆïìćÜĒ÷Ö 

ìĊęöĊðøĉöćèÝøćÝøÿĎÜöćÖĔîßŠüÜđüúćÿĆĚî ėǰìĊęöĊðøĉöćèÝøćÝøÿĎÜöćÖĔîßŠüÜđßšćÖŠĂîđ×šćÜćîĀøČĂĔîßŠüÜđ÷ĘîĀúĆÜđúĉÖÜćîǰ

êšĂÜđ×šćđÜČęĂîĕ×ìĆĚÜ � ×šĂ êŠĂĕðîĊĚđÖĉé×ċĚîĔîßĆęüēöÜĔé ė ĔîüĆîìĈÜćîǰ 

1) ÙüćöúŠćßšćÝćÖÖćøÝĂéøĂǰ	4UPQQFEǰ%FMBZ
ǰ×ĂÜÖćøÝøćÝøïîëîîÿć÷øĂÜǰ	×ćĔé×ćĀîċęÜ
ĂĆîđîČęĂÜöćÝćÖðŜć÷Ā÷čé
ǰøüöÖĆîìĆĚÜĀöéöĊÙŠćĕöŠîšĂ÷ÖüŠć � ÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊßŠĂÜÝøćÝøđéĊ÷üǰ

ĀøČĂĕöŠîšĂ÷ÖüŠćǰ�ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊǰ�ǰßŠĂÜÝøćÝø 

2) ðøĉöćèÝøćÝøïîëîîÿć÷øĂÜÝćÖ×šĂǰ	�
ǰĕöŠîšĂ÷ÖüŠćǰ���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜ
ìĊęöĊßŠĂÜÝøćÝøđéĊ÷üǰĀøČĂĕöŠîšĂ÷ÖüŠć ���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊǰ�ǰßŠĂÜÝøćÝø 

3) ðøĉöćèÝøćÝøøüöìčÖ×ćìĊęđ×šćÿĎŠìćÜĒ÷ÖĕöŠîšĂ÷ÖüŠćǰ���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïìćÜĒ÷ÖìĊęđðŨîǰ
�ǰĒ÷ÖǰĀøČĂǰ���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïìćÜĒ÷ÖìĊęđðŨîǰ�ǰĒ÷Ö×ċĚîĕð 

4) ÖćøóĉÝćøèćêĉéêĆĚÜüÜđüĊ÷î êćöĀúĆÖđÖèæŤ×ĂÜǰ"64530"%ǰ[6] ĔîÖćøêĉéêĆĚÜđïČĚĂÜêšîǰ

éĆÜêćøćÜìĊęǰ2 
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êćøćÜìĊęǰ2 ĒîüìćÜđïČĚĂÜêšîÿĈĀøĆïÖćøêĉéêĆĚÜüÜđüĊ÷î 

øć÷úąđĂĊ÷é üÜđüĊ÷î×îćé

đúĘÖ 

üÜđüĊ÷î×îćéÖúćÜ üÜđüĊ÷î×îćéĔĀâŠ 

ÝĈîüîßŠĂÜÝøćÝøêŠĂìĉýìćÜ 1 1-2 2 

đÿšîñŠćýĎî÷ŤÖúćÜøĂïîĂÖ 	đöêø
 >20 20-40 40-60 

ðøĉöćèÝøćÝøÿĎÜÿčéđ×šćÿĎŠüÜđüĊ÷î (ÙĆî�ßö�
 1200 2400 >2400 

 

3. ñúÖćøüĉÝĆ÷ 
ðøĉöćèÝøćÝøìćÜëîî×ĂÜóČĚîìĊęýċÖþćǰÝćÖñúÖćøÿĈøüÝðøĉöćèÝøćÝøüĆîìĈÜćîǰéšü÷üĉíĊĔĀšÙîîĆïǰóïüŠćǰ

ðøĉöćèÝøćÝøöćÖìĊęÿčéßŠüÜđøŠÜéŠüîđßšćǰÙČĂ ßŠüÜđüúćǰ�����ǰî�ǰëċÜǰ�����ǰî�ǰÝĈîüîǰ�,���ǰÙĆîêŠĂßĆęüēöÜ ÙĉéđðŨî

	�,���ǰPCU/hr.) éĆÜĒÿéÜĔîøĎðìĊęǰ�ǰǰ 
 

 
øĎðìĊęǰ2 ðøĉöćèÝøćÝøöćÖìĊęÿčéĔîßŠüÜđøŠÜéŠüîđßšćđüúćǰ08.00 î�ǰëċÜǰ09.00 î�Ē÷ÖêćöìĉýìćÜ 

 

ēé÷ðøĉöćèÝøćÝøĔîßŠüÜđøŠÜéŠüîđ÷ĘîǰÙČĂ ßŠüÜđüúćǰ�����ǰî�ǰëċÜǰ�����ǰî�ǰÝĈîüîǰ�,���ǰÙĆîêŠĂßĆęüēöÜ 

ÙĉéđðŨî 	���ǰPCU/hr.) ĒúąßŠüÜîĂÖđøŠÜéŠüîǰÙČĂ ßŠüÜđüúćǰ�����ǰî�ǰëċÜǰ�����ǰî�ǰÝĈîüîǰ���ǰÙĆîêŠĂßĆęüēöÜ ÙĉéđðŨî 

	���ǰPCU/hr.) ĒúąóïüŠć ðøĉöćèÝøćÝøÿć÷ĀúĆÖĒúąÿć÷øĂÜ öĊðøĉöćèìĊęĒêÖêŠćÜÖĆîÙŠĂî×šćÜöćÖ øć÷úąđĂĊ÷éðøĉöćè

ÝøćÝøøüöìčÖ×ćĔîĒêŠúąßĆęüēöÜ×ĂÜüĆîìĈÜćîǰĒÿéÜéĆÜêćøćÜìĊęǰ�ǰĒúąðøĉöćèÝøćÝøĒêŠúąðøąđõìßŠüÜđøŠÜéŠüîđßšćǰ

ĔîĀîŠü÷ÙĆîêŠĂßö� ĒúąǰPCU/hr. ĒÿéÜĔîêćøćÜìĊęǰ4 

 

êćøćÜìĊęǰ3 ×šĂöĎúðøĉöćèÝøćÝøøüöìčÖ×ćĔîĒêŠúąßĆęüēöÜ×ĂÜüĆîìĈÜćîǰ	ĀîŠü÷ : ÙĆîêŠĂßĆęüēöÜ
 

đüúć 
ëîîÿć÷øĂÜǰ	B1,B2) ëîîÿć÷ĀúĆÖǰ	A1,A2,C1,C2) øüö 

B1 B2 A1 A2 C2 C1 	ÙĆî/ßö�
 

07.00-08.00 223 62 190 157 112 367 1,111 

08.00-09.00 560 100 168 195 95 1010 2,128 

09.00-10.00 269 31 141 244 30 400 1,115 

10.00-11.00 180 41 232 772 62 318 1,605 

11.00-12.00 170 53 224 592 56 481 1,576 
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12.00-13.00 427 59 256 218 57 908 1,925 

13.00-14.00 165 45 92 156 41 247 746 

14.00-15.00 111 42 240 581 47 261 1,282 

15.00-16.00 169 97 230 700 33 343 1,572 

16.00-17.00 199 52 331 618 52 310 1,562 

17.00-18.00 244 52 252 480 100 314 1,442 

18.00-19.00 163 49 222 571 123 312 1,440 

 

êćøćÜìĊęǰ4  ðøĉöćèÝøćÝøĒêŠúąðøąđõìßŠüÜđøŠÜéŠüîđßšćǰ	ĀîŠü÷:ÙĆî�ßö�ǰĒúąǰPCU/hour
 

ðøąđõìøë 
ĀîŠü÷đìĊ÷ïđìŠćÖćøĒðúÜĔî

ĀîŠü÷ǰPCU êćöêćøćÜìĊęǰ1 
ĀîŠü÷×ĂÜðøĉöćèÝøćÝø 

ÙĆî�ßĆęüēöÜ PCU/hour 

øëÝĆÖø÷ćî÷îêŤ 0.333 1618 538.8 

øë÷îêŤîĆęÜĕöŠđÖĉîǰ7 Ùî 1 326 326 

øëēé÷ÿćø×îćéđúĘÖ 1.5 7 10.5 

øëïøøìčÖǰ4 úšĂ 1 169 169 

øëïøøìčÖǰ6 úšĂ 2.1 8 16.8 

øüö 2,128 1,061 

 

ēé÷ÿćöćøëÙĈîüèÿĆéÿŠüî÷ćîóćĀîąĒêŠúąðøąđõììĊęÿĆâÝøĔîÖøąĒÿÝøćÝøêúĂéǰ12 ßĆęüēöÜǰóïüŠćǰ

øëÝĆÖø÷ćî÷îêŤöĊÿĆéÿŠüîöćÖìĊęÿčéÙČĂøšĂ÷úąǰ77 øĂÜúÜöćÙČĂ øë÷îêŤîĆęÜĕöŠđÖĉîǰ7 ÙîǰĒúąøëïøøìčÖǰ4 úšĂǰøšĂ÷úąǰ13 

ĒúąøšĂ÷úą 10 êćöúĈéĆïǰēé÷ÿćöćøëĂíĉïć÷đĀêčñúìĊęöĊðøĉöćèøëïøøìčÖǰ4 úšĂ ëċÜøšĂ÷úąǰ10 đîČęĂÜÝćÖöĊÖćø

ÖŠĂÿøšćÜĂćÙćøđøĊ÷îđóĉęöđêĉöĔîöĀćüĉì÷ćúĆ÷ǰàċęÜøëïøøìčÖĕéšÿĆâÝøñŠćîóČĚîìĊęýċÖþćéšü÷đßŠîÖĆî ñúÖćøýċÖþćđïČĚĂÜêšîîĊĚ

ÝąîĈöćĔßšđðŨî×šĂöĎúĔîÖćøóĉÝćøèćÖćøÙüïÙčöÖćøÝøćÝøïîìćÜĒ÷ÖǰàċęÜĒÿéÜñúÖćøýċÖþćĔîøĎðìĊęǰ3 

 

 
øĎðìĊęǰ3 ÿĆéÿŠüî÷ćîóćĀîąĒêŠúąðøąđõìĔîóČĚîìĊęýċÖþć 

 

ÝćÖîĆĚîüĉđÙøćąĀŤÙüćöúŠćßšćĔîÖćøÝĂéøĂ 	Stopped Delay) ĔîÖćøýċÖþćîĊĚĕéšĔßšüĉíĊǰStopped Time Delay 

Method êćöÿöÖćøìĊęǰ1 [7] ēé÷ÙŠćÙüćöúŠćßšćĀ÷čéìĊęìćÜĒ÷Ö ēé÷ĕöŠøüöđüúćìĊęøëßąúĂđóČęĂĀ÷čéĀøČĂđøŠÜđÙøČęĂÜ 

đóČęĂĂĂÖøëǰîĆïÙøĆĚÜúąǰ��ǰüĉîćìĊǰéĆÜêćøćÜìĊęǰ� 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ�ǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 

 

 
  59 

 

ÖćøÙĈîüèÙüćöúŠćßšć 

ÙüćöúŠćßšćüĆîìĈÜćîĒìîÙŠćĕéšéĆÜîĊĚ   

ÙüćöúŠćßšćøüöǰ	ÙĆî�üĉîćìĊ×ĂÜÙüćöúŠćßšć
ǰ = 10 	ÙĆî
ǰx 15 	üĉîćìĊ
  (1) 

ÙüćöúŠćßšćøüöǰ = 150 	ÙĆî�üĉîćìĊ×ĂÜÙüćöúŠćßšć
 

 

êćøćÜìĊęǰ5 ×šĂöĎúÙüćöúŠćßšćĔîßŠüÜđüúćìĊęöĊðøĉöćèÝøćÝøöćÖìĊęÿčéüĆîìĈÜćî 

đüúć ëîîÿć÷øĂÜǰ	B1,B2)ǰ	ÙĆî
 ëîîÿć÷ĀúĆÖǰ	A1,A2,C1,C2)ǰ	ÙĆî
 

B1 B2 A1 A2 C1 C2 

07.00-08.00 0 0 0 0 0 0 

08.00-09.00 10 0 0 0 0 0 

09.00-10.00 0 0 0 0 0 0 

10.00-11.00 0 0 0 0 0 0 

11.00-12.00 0 0 0 0 0 0 

12.00-13.00 0 0 0 0 0 0 

14.00-15.00 0 2 0 0 0 0 

15.00-16.00 0 0 0 0 0 0 

16.00-17.00 0 0 0 0 0 0 

17.00-18.00 0 6 0 0 0 0 

18.00-19.00 0 0 0 0 0 0 

 

4. ÿøčðñúÖćøüĉÝĆ÷ 

4.1 óĉÝćøèćÙüćöđĀöćąÿöÖćøêĉéêĆĚÜÿĆââćèĕôÝøćÝøǰêĉéêĆĚÜêćöđÖèæŤ×šĂÖĈĀîé×ĂÜǰFederal 

Highway Administration [2] ĕéšĒîąîĈÖćøêĉéêĆĚÜĂčðÖøèŤÖĆĚîĒúąĂĈîü÷ÙüćöðúĂéõĆ÷ǰēé÷óĉÝćøèćÝćÖðøĉöćè

ÝøćÝøĔîßĆęüēöÜđøŠÜéŠüîǰöĊđÖèæŤǰ3 ×šĂǰéĆÜêŠĂĕðîĊĚǰêćöêćøćÜìĊęǰ6 

 

êćøćÜìĊęǰ6ǰđÖèæŤÖćøóĉÝćøèćÙüćöđĀöćąÿöêĉéêĆĚÜÿĆââćèĕôÝøćÝø 

ĀúĆÖđÖèæŤ ×šĂöĎúìĊęđÖĘïĕéš đ×šćđÖèæŤ ĕöŠđ×šćđÖèæŤ 

1.ǰÙüćöúŠćßšćÝćÖÖćøÝĂéøĂǰ	Stopped Delay)ǰ×ĂÜ

ÖćøÝøćÝøïîëîîÿć÷øĂÜǰ	×ćĔé×ćĀîċęÜĂĆîđîČęĂÜöćÝćÖ

ðŜć÷Ā÷čé
ǰøüöÖĆîìĆĚÜĀöéöĊÙŠćĕöŠîšĂ÷ÖüŠćǰ�ǰÙĆî�ßĆęüēöÜǰ

ÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊßŠĂÜÝøćÝøđéĊ÷üǰĀøČĂĕöŠîšĂ÷ÖüŠćǰ 

�ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊǰ�ǰßŠĂÜÝøćÝø 

10 3  

2.ǰðøĉöćèÝøćÝøïîëîîÿć÷øĂÜÝćÖ×šĂǰ	�
ǰĕöŠîšĂ÷ÖüŠćǰ

���ǰÙĆîǰ�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊßŠĂÜÝøćÝøđéĊ÷üǰ

ĀøČĂĕöŠîšĂ÷ÖüŠćǰ���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊǰ 

�ǰßŠĂÜÝøćÝø 

560 3  



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ�ǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 
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3. ðøĉöćèÝøćÝøøüöìčÖ×ćìĊęđ×šćÿĎŠìćÜĒ÷ÖĕöŠîšĂ÷ÖüŠćǰ���ǰ

ÙĆî�ßĆęüēöÜǰÿĈĀøĆïìćÜĒ÷ÖìĊęđðŨîǰ�ǰĒ÷ÖǰĀøČĂǰ���ǰÙĆî�

ßĆęüēöÜǰÿĈĀøĆïìćÜĒ÷ÖìĊęđðŨîǰ�ǰĒ÷Ö×ċĚîĕð 

2,128 3  

 

ÝćÖêćøćÜìĊęǰ6ǰóïüŠćǰđ×šćđÖèæŤêćö×šĂÖĈĀîé×ĂÜǰFederalǰHighwayǰAdministrationǰàċęÜöĊÙüćöđĀöćąÿö

ìĊęÝąêĉéêĆĚÜÿĆââćèĕôÝøćÝøéšü÷ĀúĆÖđÖèæŤìĆĚÜǰ3 ×šĂǰÙČĂǰ1
ǰÙüćöúŠćßšćÝćÖÖćøÝĂéøĂǰ	Stopped Delay)ǰ×ĂÜ

ÖćøÝøćÝøïîëîîÿć÷øĂÜǰ	×ćĔé×ćĀîċęÜĂĆîđîČęĂÜöćÝćÖðŜć÷Ā÷čé
ǰøüöÖĆîìĆĚÜĀöéöĊÙŠćĕöŠîšĂ÷ÖüŠćǰ�ǰÙĆî�ßĆęüēöÜǰ

ÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊßŠĂÜÝøćÝøđéĊ÷üǰĀøČĂĕöŠîšĂ÷ÖüŠćǰ�ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊǰ�ǰßŠĂÜÝøćÝøǰ2
 ðøĉöćè

ÝøćÝøïîëîîÿć÷øĂÜÝćÖ×šĂǰ	�
ǰĕöŠîšĂ÷ÖüŠćǰ���ǰÙĆîǰ�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊßŠĂÜÝøćÝøđéĊ÷üǰĀøČĂĕöŠîšĂ÷ÖüŠćǰ

���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïëîîÿć÷øĂÜìĊęöĊǰ�ǰßŠĂÜÝøćÝøǰĒúąǰ3
ǰðøĉöćèÝøćÝøøüöìčÖ×ćìĊęđ×šćÿĎŠìćÜĒ÷ÖĕöŠîšĂ÷ÖüŠćǰ

���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïìćÜĒ÷ÖìĊęđðŨîǰ�ǰĒ÷ÖĀøČĂǰ���ǰÙĆî�ßĆęüēöÜǰÿĈĀøĆïìćÜĒ÷ÖìĊęđðŨîǰ�ǰĒ÷Ö×ċĚîĕð 

4.2 óĉÝćøèćÙüćöđĀöćąÿöÖćøêĉéêĆĚÜüÜđüĊ÷îǰđÖèæŤĔîÖćøóĉÝćøèćêĉéêĆĚÜüÜđüĊ÷îĔĀšđĀöćąÿöÖĆïóČĚîìĊę

ÖøèĊýċÖþćǰêćöĀúĆÖđÖèæŤ×ĂÜǰAUSTROAD [6] éĆÜêćøćÜìĊęǰ� 

 

êćøćÜìĊęǰ7ǰđÖèæŤÖćøêĉéêĆĚÜüÜđüĊ÷î×šĂöĎúìĊęĕéšÝćÖÖćøđÖĘï×šĂöĎú 

ĒîüìćÜÖćøêĉéêĆĚÜüÜđüĊ÷î ×šĂöĎúìĊę

ÿĈøüÝ 

üÜđüĊ÷î

×îćéđúĘÖ 

üÜđüĊ÷î

×îćéÖúćÜ 

óĉÝćøèćêćöđÖèæŤ 

üÜđüĊ÷î×îćéđúĘÖ üÜđüĊ÷î×îćéÖúćÜ 

ÝĈîüîßŠĂÜÝøćÝø/ìĉýìćÜ 1-2 1 1-2 3 3 
đÿšîñŠćîýĎî÷ŤÖúćÜøĂïîĂÖ

	đöêø
 

17.3 >20 20-40 2 2 

ðøĉöćèÝøćÝøÿĎÜÿčéđ×šćÿĎŠ 

üÜđüĊ÷îǰ	ÙĆî/ßö.
 

2,128 1200 2400 2 3 

 

ÝćÖêćøćÜìĊęǰ7ǰóïüŠćǰĕöŠđ×šćđÖèæŤ×ĂÜǰAUSTROADǰ[6]ǰđóČęĂêĉéêĆĚÜÿĆââćèüÜđüĊ÷î×îćéđúĘÖǰéšü÷ĀúĆÖđÖèæŤ

ìĆĚÜǰ2 ×šĂǰÙČĂǰ1
ǰđÿšîñŠćîýĎî÷ŤÖúćÜøĂïîĂÖ×îćéđúĘÖÖüŠćöćêøåćîǰ2
ǰðøĉöćèÝøćÝøÿĎÜÿčéđ×šćÿĎŠüÜđüĊ÷îöćÖÖüŠć 

ìĊęÖĈĀîéǰĒúąĕöŠđ×šćđÖèæŤêĉéêĆĚÜÿĆââćèüÜđüĊ÷î×îćéÖúćÜǰéšü÷ĀúĆÖđÖèæŤìĆĚÜǰ1 ×šĂǰÙČĂǰ1
ǰđÿšîñŠćîýĎî÷ŤÖúćÜøĂïîĂÖ

×îćéđúĘÖÖüŠćöćêøåćîǰđîČęĂÜÝćÖóČĚîìĊęéĆÜÖúŠćüĒÙïǰĕöŠđĀöćąÿĈĀøĆïìĈđÖćąÖúćÜ×ĂÜüÜđüĊ÷î 

 

5.ǰĂõĉðøć÷ñúÖćøüĉÝĆ÷ 
ÖćøÿĈøüÝðøĉöćèÝøćÝøüĆîìĈÜćîǰ12 ßĆęüēöÜ×ĂÜóČĚîìĊęýċÖþćǰéšü÷üĉíĊĔĀšÙîîĆïǰóïüŠćǰðøĉöćèÝøćÝøöćÖìĊęÿčé

ßŠüÜđøŠÜéŠüîđßšćǰÙČĂǰßŠüÜđüúćǰ�����ǰî�ǰëċÜǰ�����ǰî�ǰÝĈîüîǰ�,���ǰÙĆîêŠĂßĆęüēöÜǰÙĉéđðŨîǰ	�,���ǰPCU/hr.) ēé÷ðøĉöćè

ÝøćÝøĔîßŠüÜđøŠÜéŠüîđ÷ĘîǰÙČĂǰßŠüÜđüúćǰ�����ǰî�ǰëċÜǰ�����ǰî�ǰÝĈîüîǰ�,���ǰÙĆîêŠĂßĆęüēöÜǰÙĉéđðŨîǰ	���ǰPCU/hr.) 

ĒúąßŠüÜîĂÖđøŠÜéŠüîǰÙČĂǰßŠüÜđüúćǰ13.00 î�ǰëċÜǰ14.00 ÝĈîüîǰ746 ÙĆîêŠĂßĆęüēöÜǰÙĉéđðŨîǰ	430 PCU/hr.)ǰöĊÙŠć

ÙüćöúŠćßšćǰ10 ÙĆîĀøČĂÙüćöúŠćßšćøüöǰ150 ÙĆî/üĉîćìĊ×ĂÜÙüćöúŠćßšćǰēé÷ÿĆéÿŠüî×ĂÜ÷ćîóćĀîąĔîóČĚîìĊęýċÖþćǰóïüŠćǰ

øëÝĆÖø÷ćî÷îêŤöĊöćÖìĊęÿčéǰÙČĂǰøšĂ÷úąǰ77 ĒúąÿĂïëćöÙüćöÙĉéđĀĘî×ĂÜðøąßćßîĔîóČĚîìĊęĒúąïčÙúćÖøìĊęđÖĊę÷ü×šĂÜÖĆï

ÜćîÝøćÝøǰóïüŠćǰøąĀüŠćÜðŘǰó�ý�ǰ2561-2563ǰìćÜĒ÷ÖîĊĚđÖĉéĂčïĆêĉđĀêč 9 ÙøĆĚÜǰñĎšüĉÝĆ÷ÝċÜđÿîĂĒîüìćÜÖćøÙüïÙčö

ÝøćÝøǰēé÷ÖćøêĉéêĆĚÜÿĆââćèĕôÝøćÝøêćöĀúĆÖÖćø×ĂÜǰFederal Highway AdministrationǰđöČęĂóĉÝćøèćðøĉöćè



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ�ǰǰÞïĆïìĊęǰ�ǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 
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ÝøćÝøĔîßĆęüēöÜđøŠÜéŠüîÙøïìčÖ×šĂǰÿĂéÙúšĂÜÖĆïǰ[8]ǰýċÖþćÖćøïøøđìćÖćøÝøćÝøïøĉđüèÿĊęĒ÷ÖĀîšćÿĈîĆÖÜćîîĉÙö

ĂčêÿćĀÖøøöđÖêđü÷ŤǰàĉêĊĚǰÖćøóĉÝćøèćđĀêčĂĆîÙüøĔîÖćøêĉéêĆĚÜÿĆââćèĕôÝøćÝøǰÝĈîüîǰ�ǰđÖèæŤǰÙČĂǰđÖèæŤðøĉöćè

ÝøćÝøĔîßĆęüēöÜđøŠÜéŠüîǰàċęÜïøĉđüèìćÜĒ÷ÖĀîšćýøĊóùìíćúĆ÷ǰøćßõĆäÿĆööîćÙćøǰÝćÖñúÖćøýċÖþćĕöŠđ×šćđÖèæŤ 

ĔîÖćøêĉéêĆĚÜüÜđüĊ÷î×ĂÜǰAUSTROAD đßŠîđéĊ÷üÖĆïǰ[8]ǰđîČęĂÜÝćÖðøĉöćèÝøćÝøǰĒúą×šĂÝĈÖĆééšćîúĆÖþèąìćÜÖć÷õćó

ìĊęĒÙïǰĕöŠđĀöćąÿöÖĆïÖćøĂĂÖĒïïÖćøÿøšćÜüÜđüĊ÷î  

 

6. ÖĉêêĉÖøøöðøąÖćý 

×Ă×ĂïÙčèǰÿĈîĆÖĂĈîü÷ÙüćöðúĂéõĆ÷ǰĒ×üÜìćÜĀúüÜýøĊÿąđÖþìĊęǰ�ǰñĎšîĈßčöóĆîìćĔĀâŠǰĀöĎŠìĊęǰ�ǰêĈïúēóíĉĝǰ

ĂĈđõĂđöČĂÜǰÝĆÜĀüĆéýøĊÿąđÖþǰĂĊÖìĆĚÜ×Ă×ĂïÙčèǰÿć×ćüĉßćüĉýüÖøøöēúÝĉÿêĉÖÿŤǰÙèąýĉúðýćÿêøŤĒúąüĉì÷ćýćÿêøŤǰ

öĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþǰìĊęĔĀšÙüćöĂîčđÙøćąĀŤÿĉęÜĂĈîü÷ÙüćöÿąéüÖĔîÖćøìĈüĉÝĆ÷ 
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<�>ǰ ThaiRSC.ǰýĎî÷Ť× šĂöĎúĂčïĆêĉđĀêčǰThai RSC. ĂĉîđìĂøŤđî Ęê> . 2561. [ÿČïÙšîđö Č ęĂǰ5ǰöÖøćÙöǰ2561]ǰÝćÖ :ǰhttp://rvpreport.ǰ
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People's Satisfaction towards Providing Community Recreation Services :  

A Case Study of His Majesty the King's 80th Birthday Anniversary Park (Huay 

Nam Kham Island), Sisaket Province 
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óøąïćìÿöđéĘÝ óøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćą

Āšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰöĊüĆêëčðøąÿÜÙŤĔîÖćøýċÖþćǰ2 ðøąÖćøǰÙČĂǰ

1
ǰđóČęĂýċÖþćÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîìĊęöĊêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößî 2
ǰđóČęĂýċÖþć×šĂđÿîĂĒîąêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰÖúčŠöêĆüĂ÷ŠćÜÙČĂǰñĎ š ĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćø

ßčößîǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ80 

óøøþć
ǰÝĈîüîǰ401 êĆüĂ÷ŠćÜǰĕéšöćēé÷üĉíĊÖćøÿčŠöĒïïïĆÜđĂĉâǰ	Accidental 

Sampling
ǰđÙøČęĂÜöČĂìĊęĔßšĔîÖćøđÖĘïøüïøüö×šĂöĎú ÙČĂǰĒïïÿĂïëćöǰ

öĊÙŠćÙüćöđßČęĂöĆęîǰ0.89 ÿëĉêĉìĊęĔßšĔîÖćøüĉđÙøćąĀŤ×šĂöĎú ĕéšĒÖŠǰÙŠćøšĂ÷úąǰ

ÿŠüîđïĊę÷ÜđïîöćêøåćîǰÙŠćđÞúĊę÷ǰt-test ĒúąÖćøüĉđÙøćąĀŤÙüćöĒðøðøüîǰ

	One-way ANOVA
 ǰñúÖćøý ċÖþćóïü Šćǰ 1
 ǰñ Ď š Ĕß šïø ĉÖćøĒĀúŠ Ü

îĆîìîćÖćøßčößîǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈ öĊÙüćöóċÜ

óĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰĂ÷ĎŠĔîøąéĆïöćÖǰēé÷öĊ

ÙüćöóċÜóĂĔÝĔîéšćîÙüćöÿąĂćé đðŨîøąđïĊ÷ï öćÖìĊęÿčéǰĒúąéšćîìĊęîšĂ÷

ìĊęÿčé ÙČĂ éšćîÙüćöðúĂéõĆ÷ǰ2
ǰñĎ šĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ

ÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉ ǰ80 óøøþć
ǰ   

ìĊęöĊÙüćöĒêÖêŠćÜÖĆîìćÜéšćîǰđóýǰĂć÷čǰĒúąĂćßĊóǰìĊęđ×šćöćĔßšïøĉÖćø

ÿüîÿćíćøèąǰöĊÙüćöÙĉéđĀĘîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ

ĒêÖêŠćÜÖĆîĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉê ĉìĊ ęǰ0.05 ×èąìĊ ęñ Ď šĔßšïøĉÖćø
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The study on people satisfaction to Koh Klang Nam Huai 

Nam Kham (His Majesty the King's 80th Birthday 

Anniversary) Park of Sisaket province management had 

two majority objectives: 1) to study the people satisfaction 

to the management of Koh Klang Nam Huai Nam Kham 

(His Majesty the King's 80th Birthday Anniversary) Park of 

Sisaket province, and 2) to study the feedback of people 

to the use of the Koh Klang Nam Huai Nam Kham (His 

Majesty the King's 80th Birthday Anniversary) Park of 

Sisaket province to public park management. The samples 

were 401 users who often use the Koh Klang Nam Huai 

Nam Kham (His Majesty the King's 80th Birthday 

Anniversary) Park collected using Accidental Sampling 

method. The tool used for data collection was a 

questionnaire which had 0.89 confidence factor. The 

statistics used for data analysis were percentage, standard 

deviation, mean t-test and analysis of variance (One-way 

ANOVA). The results of the study showed that 1) the users 

of Koh Klang Nam Huai Nam Kham (His Majesty the King's 

80th Birthday Anniversary) Park were satisfied with the 

management of Koh Klang Nam Huai Nam Kham (His 

Majesty the King's 80th Birthday Anniversary) Park at a high 

level. The highest satisfaction aspects were the cleanliness 

and orderliness, while the least aspect was the safety. 2) 

opinions of the users, who are differences in terms of 

gender, age, and occupation to the park management to 

the Koh Klang Nam Huai Nam Kham (His Majesty the King's 

80th Birthday Anniversary) Park were significantly different 

at 0.05 different educational levels. The different of 

education levels were not significantly different.  
 

Keywords: 

Satisfaction/Manage/Park/Sisaket 

Province 
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1.ǰïìîĈ 

Öćø×ĆïđÙúČęĂîîē÷ïć÷đÖĊę÷üÖĆïÖćøÿøšćÜđÿøĉöÿč×õćóÖć÷Ēúąÿč×õćóÝĉê×ĂÜðøąßćÖøǰēé÷öčŠÜđîšîĔĀš

ðøąßćÖøöĊóúćîćöĆ÷ìĊęéĊǰðøćýÝćÖēøÙõĆ÷ĕ×šđÝĘïǰÿč×õćóÝĉêéĊǰĒúąöĊĂć÷č÷Čî÷ćüĂ÷ŠćÜöĊÙčèõćóǰéšü÷đĀêčîĊĚøĆåïćú

×ĂÜǰóúđĂÖÿčø÷čìíǰǰÝčúćîîìŤǰĕéšÖĈĀîéĔĀšÖćøÿŠÜđÿøĉöÿč×õćó×ĂÜðøąßćßîĕì÷ǰđðŨîǰĶüćøąĒĀŠÜßćêĉķǰĔîðŘǰó�ý�ǰ

2549 [1] ēé÷öĊđðŜćĀöć÷×ĂÜ÷čìíýćÿêøŤǰÙČĂǰĔĀšðøąßćßîĕöŠîšĂ÷ÖüŠćøšĂ÷úąǰ60ǰĕéšĂĂÖÖĈúĆÜÖć÷ĒúąđúŠîÖĊāćđóČęĂ

ÖćøóĆçîćÙčèõćóßĊüĉêǰĒúąĔĀšðøąđìýĕì÷öĊÖćøÿŠÜđÿøĉöÖĊāćđóČęĂÿč×õćóǰêúĂéÝîÖĊāćĔîøąéĆïìšĂÜëĉęîǰĒúąÖĊāć

đóČęĂÖćøĒ×ŠÜ×ĆîĔîøąéĆïÿćÖú 

ĒĀúŠÜîĆîìîćÖćøßčößîǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ80 óøøþć
ǰîĆĚîǰëĎÖ

ÝĆéÿøšćÜ×ċĚîĔîǰó�ý�ǰ2550 ÝćÖîē÷ïć÷üćøąĒĀŠÜßćêĉìĊęóúđĂÖÿčø÷čìíŤǰÝčúćîîìŤǰìĊęđðŨîøĆåöîêøĊÖøąìøüÜöĀćéĕì÷

Ĕî×èąîĆĚîǰìĊęđÿîĂîē÷ïć÷ēÙøÜÖćøÖŠĂÿøšćÜÿüîÿćíćøèąǰđóČęĂøŠüöđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüǰ

đîČęĂÜĔîēĂÖćÿöĀćöÜÙúǰ80 óøøþćǰđóČęĂÿŠÜđÿøĉöÙčèõćóßĊüĉêǰóĆçîćÿĆÜÙöĒúąÝĉêĔÝǰēé÷éĈđîĉîÖćøĔîǰ165 óČĚîìĊęǰ

	75ǰÝĆÜĀüĆé
ǰĔßšÜïðøąöćèÿîĆïÿîčîÝćÖÝĆÜĀüĆéǰĂÜÙŤÖøðÖÙøĂÜÿŠüîìšĂÜëĉęîǰøüöĕðëċÜìčÖõćÙÿŠüîēé÷Öøöē÷íćíĉ

ÖćøĒúąñĆÜđöČĂÜǰēé÷ìĊęöĊđìýïćúđöČĂÜýøĊÿąđÖþǰđðŨîñĎšÙüïÙčöéĎĒúÝĆéÖćøÿüîÿćíćøèąĒĀŠÜîĊĚǰÝćÖóøąøćßïĆââĆêĉ

đìýïćúǰó�ý�ǰ2496 ÝćÖöćêøćǰ��ǰ×šĂǰ��ǰĔĀšöĊĒúąïĈøčÜÿüîÿćíćøèąǰÿüîÿĆêüŤĒúąÿëćîìĊęóĆÖñŠĂîĀ÷ŠĂîĔÝǰ[2] 

ĔîðŘǰó�ý�ǰ2561 ÝĆÜĀüĆéýøĊÿąđÖþǰĕéšëĎÖĒêŠÜêĆĚÜÝćÖÖøąìøüÜÖćøìŠĂÜđìĊę÷üĒúąÖĊāćǰĔĀšđðŨîǰĶđöČĂÜÖĊāćķǰ

	Sport City
ǰàċęÜđðŨîĕðêćöĒñîóĆçîćÖćøÖĊāćĒĀŠÜßćêĉǰÞïĆïìĊęǰ6 (ó�ý�ǰ2560-2564) ēé÷ÖćøìĊęÝąëĎÖĒêŠÜêĆĚÜĔĀšđðŨî

đöČĂÜÖĊāćĕéšîĆĚîǰÝąêšĂÜöĊĀúĆÖđÖèæŤđÞóćąéšćîǰēé÷ÝąöĊéšćîÖćøÿŠÜđÿøĉöÖćøđúŠîÖĊāćĒúąÖćøĂĂÖÖĈúĆÜÖć÷éšü÷ǰ[3]ǰ

àċęÜÿüîÿćíćøèąđÖćąÖúćÜîĚĈîĆĚîǰđðŨîÿüîÿćíćøèą×îćéĔĀâŠìĊęÿčéĔîÝĆÜĀüĆéýøĊÿąđÖþǰđðŨîìĆĚÜÿëćîìĊęĂĂÖÖĈúĆÜ

Öć÷ǰÿëćîìĊęìŠĂÜđìĊę÷üÿĈÙĆâ×ĂÜÝĆÜĀüĆéýøĊÿąđÖþǰĂĊÖìĆĚÜ÷ĆÜđÙ÷đðŨîÿëćîìĊęÝĆéÜćîÖĊāćĂĂÖÖĈúĆÜÖć÷ǰĂćìĉǰÜćîüĉęÜ

öćøćíĂîǰÖćøĒ×ŠÜ×ĆîđÝĘìÿÖĊǰĒ×ŠÜ×Ćîóć÷đøČĂǰĄúĄǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈǰÝċÜđðŨîÿëćîìĊę÷Ăéîĉ÷öĔîÖćøĂĂÖ

ÖĈúĆÜÖć÷×ĂÜßćüÝĆÜĀüĆéýøĊÿąđÖþǰÖćøđéĉîìćÜĕðöćÿąéüÖǰĂ÷ĎŠĔîđ×êđìýïćúǰðøąßćßîÝċÜîĉ÷ööćĂĂÖÖĈúĆÜÖć÷ìĊę

ÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ80 óøøþć
 

ĒĀúŠÜîĆîìîćÖćøßčößîǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ��ǰóøøþć
ǰđðŨîóČĚîìĊę

ÿćíćøèąìĊęĕéšøĆïÙüćöîĉ÷öĂ÷ŠćÜöćÖǰÝćÖÖćøÿĈøüÝ×ĂÜñĎšüĉÝĆ÷đĂÜîĆĚîǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉö

óøąđÖĊ÷øêĉǰ80 óøøþć
ǰÝĆÜĀüĆéýøĊÿąđÖþǰöĊñĎšÙîđ×šćöćĔßšïøĉÖćøìčÖüĆî ÿŠüîöćÖÝąöćìĈÖĉÝÖøøö ĂĂÖÖĈúĆÜÖć÷

ĔîßŠüÜđßšćĒúąßŠüÜđ÷ĘîǰĔîÿŠüîìĊęđðŨîìćÜđéĉîĂĂÖÖĈúĆÜÖć÷ǰĒêŠĔîÿŠüîìĊęđðŨîóČĚîìĊęÿŠüîĂČęîîĆĚî ĕöŠÙŠĂ÷đðŨîìĊęîĉ÷ööćÖ

îĆÖǰéĆÜîĆĚîñĎšüĉÝĆ÷ìĊęđðŨîïčÙúćÖø×ĂÜÝĆÜĀüĆéýøĊÿąđÖþ  ĒúąđðŨîñĎšĔßšïøĉÖćøđúĘÜđĀĘîüŠć ÙüøÿŠÜđÿøĉöĔĀšöĊÖćøÝĆéÖćø

ÿüîÿćíćøèą ìĊęÿĂéÙúšĂÜÖĆïÙüćöóċÜóĂĔÝ×ĂÜñĎšìĊęöćĔßšïøĉÖćøǰĂĊÖìĆĚÜ÷ĆÜĕöŠöĊñĎšĕéšìĈÖćøýċÖþćüĉÝĆ÷ǰđøČęĂÜøąéĆïÙüćö

óċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆü

đÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰñĎšüĉÝĆ÷öĊÙüćöÙĉéđĀĘîđÖĊę÷üÖĆïéšćîÖćøÝĆéÖćø

óČĚîìĊęĔßšÿĂ÷ĔĀšđÖĉéðøąē÷ßîŤǰöĊÙüćöÙčšöÙŠćĒúąöĊðøąÿĉìíĉõćóöćÖìĊęÿčéǰđóČ ęĂđðŨî×šĂđÿîĂĒîąĔîÖćøóĆçîć

ÿüîÿćíćøèąĔĀšöĊÙčèõćóĒúąéĊ×ċĚî×ċĚîĕðǰđóČęĂÙčèõćóßĊüĉê×ĂÜðøąßćßîĔîÝĆÜĀüĆéýøĊÿąđÖþ 

üĆêëčðøąÿÜÙŤ×ĂÜÖćøüĉÝĆ÷ 

1. đóČęĂýċÖþćÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîìĊęöĊêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüî

đÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ 
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2. đóČęĂýċÖþć×šĂđÿîĂĒîąêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉ

óøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ 

×Ăïđ×êÖćøüĉÝĆ÷ 

1. ÖćøýċÖþćîĊĚǰéĈđîĉîÖćøđÖĘï×šĂöĎúĔîóČĚîìĊęĒĀúŠÜîĆîìîćÖćøßčößîÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ

	đÞúĉöóøąđÖĊ÷øêĉǰ��ǰóøøþć
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĔîóČĚîìĊęÿŠüîđÿšîìćÜÖćøĂĂÖÖĈúĆÜÖć÷ǰđéĉîǰüĉęÜǰĒúąðŦũîÝĆÖø÷ćîǰ

øą÷ąìćÜǰ���ǰÖĉēúđöêøǰđìŠćîĆĚî 
2. ðøąßćÖøìĊęĔßšĔîÖćøýċÖþćÙøĆĚÜîĊĚǰđðŨîðøąßćßîìĊęöćĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîÿüîÿćíćøèą

đÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ��ǰóøøþć
ǰÝĆÜĀüĆéýøĊÿąđÖþ 

3. êĆüĂ÷ŠćÜìĊęĔßšĔîÖćøýċÖþćÙøĆĚÜîĊĚǰđðŨîðøąßćßîìĊęöćĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîÿüîÿćíćøèąĂǰ

đÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ��ǰóøøþć
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈîüîǰ���ǰÙîǰÝćÖÖćøúÜóČĚîìĊęđÖĘï×šĂöĎú

ĔîßŠüÜđ÷Ęî×ĂÜüĆîìĊęǰ����ǰÖčöõćóĆîíŤǰó�ý�ǰ���� 

êĆüĒðø 
êĆüĒðøĂĉÿøąǰǰđóýǰǰĂć÷čǰǰǰĂćßĊóǰǰǰøąéĆïÖćøýċÖþć 
êĆüĒðøêćöǰÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîìĊęöĊêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ 

 

ÖøĂïĒîüÙĉéĔîÖćøìĈüĉÝĆ÷ 

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰêĆüĒðøĂĉÿøąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰêĆüĒðøêćöǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

 
 

øĎðìĊęǰ�ǰǰÖøĂïĒîüÙĉéĔîÖćøüĉÝĆ÷ 

 

2.ǰüĉíĊÖćøéĈđîĉîÖćøüĉÝĆ÷ 

ÖćøéĈđîĉîÖćøüĉÝĆ÷ÙøĆĚÜîĊĚǰđðŨîÖćøüĉÝĆ÷đßĉÜðøĉöćèǰ	Quantitative Research) đóČęĂýċÖþćÙüćöóċÜóĂĔÝ

×ĂÜðøąßćßîìĊęöĊêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøą

đÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ ǰĒúąýċÖþć×šĂđÿîĂĒîąêŠĂÖćø

ÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøą

ßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰñĎšüĉÝĆ÷ĕéšĒïŠÜøą÷ąĔîÖćøéĈđîĉîÖćøüĉÝĆ÷ǰéĆÜîĊĚ 

øą÷ąìĊęǰǰ�ǰǰÖćøóĆçîćđÙøČęĂÜöČĂüĉÝĆ÷ 

øą÷ąìĊęǰǰ�ǰ úÜóČĚîìĊęđÖĘï×šĂöĎúüĉÝĆ÷ 

øą÷ąìĊęǰǰ�ǰǰÖćøüĉđÙøćąĀŤĒúą×šĂöĎúÝćÖĒïïÿĂïëćö 

ÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîìĊęöĊêŠĂÖćø

ÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉ

óøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøą

ßîöóøøþćǰ80 óøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþ 

ðŦÝÝĆ÷ìćÜðøąßćÖøýćÿêøŤ 

đóý 

Ăć÷č 

ĂćßĊó 

øąéĆïÖćøýċÖþćǰ 
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ðøąßćÖøĒúąÖúčŠöêĆüĂ÷ŠćÜ 

ðøąßćÖøǰÙČĂǰðøąßćßîìĊęĂćýĆ÷Ă÷ĎŠĔîđ×êđìýïćúđöČĂÜýøĊÿąđÖþǰÝĈîüîǰ41,145 Ùîǰēé÷ĂšćÜĂĉÜÝćÖÿëĉêĉ

ðøąßćÖøĔîđ×êđìýïćúđöČĂÜýøĊÿąđÖþðŘǰ2562 

ÖúčŠöêĆüĂ÷ŠćÜǰÙČĂǰÿčŠöÝćÖðøąßćßîìĊęöćĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷

îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ80 óøøþć
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĔîđéČĂîÖčöõćóĆîíŤǰó�ý�ǰ2564 ÝĈîüîǰ400ǰÙîǰÿčŠöÖúčŠö

êĆüĂ÷ŠćÜēé÷üĉíĊÖćøđúČĂÖǰēé÷ïĆÜđĂĉâǰ	Accidental Sampling) àċęÜñĎšüĉÝĆ÷ĕéšÙĈîüèĀć×îćé×ĂÜÖúčŠöêĆüĂ÷ŠćÜìĊęøąéĆï

ÙüćöđßČęĂöĆęîøšĂ÷úąǰ95 ĒúąøąéĆïÙüćöÙúćéđÙúČęĂîĕöŠđÖĉîøšĂ÷úąǰ5ǰÝćÖÿĎêø×ĂÜìćēøŠǰ÷ćöćđîŠǰ[11] éĆÜîĊĚ 

 

n =    N  

     1 +Ne2 

 

ēé÷ǰ n = ×îćé×ĂÜÖúčŠöêĆüĂ÷ŠćÜ 

N = ×îćé×ĂÜðøąßćÖø 

e  = ÙüćöÙúćéđÙúČęĂî×ĂÜÖćøÿčŠöêĆüĂ÷ŠćÜìĊę÷ĂöøĆïĕéš 

 

 ĒìîÙŠć 

� ൌ
ͶͳǡͳͶͷ

ͳ  ሺͶͳǡͳͶͷሻሺͲǤͲͷሻଶ
 

 

� ൌ ͵ͻǤͳͶͺͷͶ͵ͻ͵ 

 

ÝćÖÖćøúÜóČĚîìĊęÿĈøüÝĒúąđÖĘï×šĂöĎúÜćîüĉÝĆ÷ǰßŠüÜüĆîìĊęǰ5-20ǰÖčöõćóĆîíŤǰó�ý�ǰ2564 ĔîßŠüÜđ÷Ęîǰđüúćǰ

17.30-19.30ǰî�ǰóïüŠćǰðøąßćßîìĊęöćĔßšïøĉÖćøĒúąêĂïĒïïÿĂïëćöǰÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ

	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰöĊÝĈîüîìĆĚÜĀöéǰ401 ÙîǰñĎšüĉÝĆ÷ÝċÜîĈ×šĂöĎúìĆĚÜĀöéÝćÖÖúčŠöêĆüĂ÷ŠćÜìĆĚÜĀöéǰǰǰ

401 ÙîǰöćìĈÖćøýċÖþćüĉÝĆ÷ǰüĉđÙøćąĀŤñúĒúąĂõĉðøć÷ñúĔîÜćîüĉÝĆ÷ 

đÙøČęĂÜöČĂÖćøüĉÝĆ÷ 

1. đÙøČęĂÜöČĂìĊęĔßšĔîÖćøđÖĘïøüïøüö×šĂöĎúÙøĆĚÜîĊĚǰđðŨîĒïïÿĂïëćöǰðøąÖĂïéšü÷ 

ÿŠüîìĊęǰ1 đðŨîĒïïÿĂïëćö×šĂöĎúÿŠüîïčÙÙúÝćÖÖúčŠöêĆüĂ÷ŠćÜǰÝĈîüîǰ4 ×šĂǰĕéšĒÖŠǰđóýǰĂć÷čǰøąéĆï

ÖćøýċÖþćǰĒúąĂćßĊóǰàċęÜöĊúĆÖþèąĔĀšđúČĂÖêĂïđóĊ÷Ü×šĂđéĊ÷ü 

ÿŠüîìĊęǰ2 đðŨîĒïïÿĂïëćöÙüćöóċÜóĂĔÝĒïïöćêøćüĆéǰ5 øąéĆïǰ	Likert Scale
 ÝĈîüîǰ5 éšćîǰĕéšĒÖŠǰ

éšćîÿõćóĒüéúšĂöǰéšćîÿĉęÜĂĈîü÷ÙüćöÿąéüÖǰéšćîÙüćöÿąĂćéđðŨîøąđïĊ÷ïǰéšćîÖćøĔßšðøąē÷ßîŤǰĒúąéšćîÙüćö

ðúĂéõĆ÷ǰēé÷ĒïïÿĂïëćöĒêŠúą×šĂöĊêĆüđúČĂÖǰ5 øąéĆïǰÙČĂǰÙüćöóċÜóĂĔÝöćÖìĊęÿčéǰöćÖǰðćîÖúćÜǰîšĂ÷ǰĒúąîšĂ÷

ìĊęÿčé 

ÿŠüîìĊęǰ3 đðŨîĒïïÿĂïëćöðúć÷đðŗéǰĔĀšĒÿéÜÙüćöÙĉéđĀĘîđÖĊę÷üÖĆïÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ

�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþ 
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2. îĈĒïïÿĂïëćöÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøą

đÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ ǰĕðĀć

ÙüćöêøÜđßĉÜđîČĚĂĀćéšü÷éĆßîĊÙüćöÿĂéÙúšĂÜǰ	 Index of Item Objective Congruence: IOC) éšü÷ñĎšìøÜÙčèüčçĉǰ

ēé÷ĀćÙŠćéĆßîĊÙüćöÿĂéÙúšĂÜêĆĚÜĒêŠǰ0.5ı1.0 óïüŠćǰöĊÙŠćÙüćöÿĂéÙúšĂÜǰ0�89 

ÖćøđÖĘïøüïøüö×šĂöĎú 

éĈđîĉîÖćøÝĆéđÖĘïĒúąøüïøüö×šĂöĎúĂ÷ŠćÜđðŨî×ĆĚîêĂîǰēé÷đøĉęöÝćÖÖćøđêøĊ÷öĒïïÿĂïëćöǰéĈđîĉîÖćø

đÖ Ęïøüïøüö×šĂöĎúêćöüĆî�đüúćìĊ ęÖĈĀîéǰúÜøĀĆÿ×šĂö ĎúǰĒúąüĉđÙøćąĀŤ× šĂöĎú ǰà ċ ęÜñ Ď šü ĉÝ Ć÷ĒúąñĎ šß Šü÷üĉÝĆ÷  

ĕéšéĈđîĉîÖćøđĂÜìčÖ×ĆĚîêĂîêúĂéÖćøÝĆéđÖĘï×šĂöĎúǰéĆÜöĊ×ĆĚîêĂîÖćøðäĉïĆêĉêćöúĈéĆïêŠĂĕðîĊĚ 

1. đêøĊ÷öĒïïÿĂïëćöĔîøĎðĒïïÿĂïëćöĂĂîĕúîŤĔîēðøĒÖøöÿĈđøĘÝøĎð 

2. đÖĘïøüïøüö×šĂöĎúÝćÖðøąßćßîñĎšöćĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷

îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ80ǰóøøþć
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĔîüĆîìĊęǰ5-20 ÖčöõćóĆîíŤǰó�ý� 2564 ßŠüÜđ÷Ęîǰđüúćǰ17.30-

19.30ǰî�ǰÝĈîüîǰ401 Ùîǰéšü÷üĉíĊÖćøđúČĂÖĒïïïĆÜđĂĉâǰ	Accidental Sampling) 

3. õć÷ĀúĆÜđÿøĘÝÿĉĚîÖćøđÖĘï×šĂöĎúĔîĒêŠúąüĆîǰÝąêøüÝÿĂïÙüćöëĎÖêšĂÜĒúąÙüćöÿöïĎøèŤ×ĂÜÖćøêĂï

ÙĈëćöĔîĒêŠúą×šĂÙĈëćö 

4. îĈ×šĂöĎúìĊęĕéšÝćÖÖćøđÖĘï×šĂöĎúöćüĉđÙøćąĀŤìćÜÿëĉêĉ 

ÖćøüĉđÙøćąĀŤ×šĂöĎúìćÜÿëĉêĉ 

îĈ×šĂöĎúìĊęĕéšöćüĉđÙøćąĀŤ×šĂöĎúìćÜÿëĉêĉǰēé÷ĔßšēðøĒÖøöÙĂöóĉüđêĂøŤǰéĆÜîĊĚ 

1. ×šĂö ĎúðŦÝÝ Ć÷ìćÜðøąßćÖøýćÿêø Ťǰü ĉđÙøćąĀŤ× šĂö Ďúēé÷Ĕßšø šĂ÷úą  (Percentage) ĒúąÙüćöëĊę ǰ

	Frequency
 

2. üĉđÙøćąĀŤ×šĂöĎúÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüî

đÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰ

ēé÷ĔßšÙŠćđÞúĊę÷ǰÿŠüîđïĊę÷ÜđïîöćêøåćîǰĒúąÖĈĀîéđÖèæŤÖćøóĉÝćøèćøąéĆïÙüćöóċÜóĂĔÝǰ5 øąéĆïǰĒúąìĈÖćøĀć

ÙüćöÖüšćÜ×ĂÜĂĆîêøõćÙßĆĚîǰ[4]ǰéĆÜîĊĚ 
 

ßŠĂÜÖüšćÜ×ĂÜĂĆîêøõćÙßĆĚî =  ÙąĒîîÿĎÜÿčéǰı ÙąĒîîêęĈÿčé 

       ÝĈîüîßĆĚî 

     = 5-1 

       5 

     = 0.08 

øąéĆïÙąĒîîđÞúĊę÷ 4.21ı5.00 øąéĆïöćÖìĊęÿčé 

øąéĆïÙąĒîîđÞúĊę÷ 3.41ı4.20 øąéĆïöćÖ 

øąéĆïÙąĒîîđÞúĊę÷ 2.61ı3.40 øąéĆïðćîÖúćÜ 

øąéĆïÙąĒîîđÞúĊę÷ 1.81ı2.60 øąéĆïîšĂ÷ 

øąéĆïÙąĒîîđÞúĊę÷ 1.00ı1.80 øąéĆïîšĂ÷ìĊęÿčé 
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 3. üĉđÙøćąĀŤÖćøìéÿĂïÿööčêĉåćîēé÷ĔßšìéÿĂïÙŠćìĊǰ	t-test
 ĔîÖćøìéÿĂïÙüćöĒêÖêŠćÜ×ĂÜïčÙÙúÿĂÜ

ÖúčŠöǰĒúąĔßšÙŠćÿëĉêĉǰOne-way ANOVA ĔîÖćøìéÿĂïÙüćöĒêÖêŠćÜ×ĂÜÙŠćđÞúĊę÷ÝćÖÖúčŠöêĆüĂ÷ŠćÜöćÖÖüŠćǰ2 ÖúčŠöǰ

ÖøèĊóïüŠćöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉ ÝąìĈÖćøìéÿĂïøć÷êŠćÜÙĎŠéšü÷üĉíĊÖćøǰLSD 

 4. üĉđÙøćąĀŤ×šĂöĎúĔîĒïïÿĂïëćöÿŠüîìĊęǰ3 àċęÜđðŨî×šĂöĎúđÿîĂĒîąđóĉęöđêĉö éšü÷ÖćøüĉđÙøćąĀŤđßĉÜđîČĚĂĀćǰ

	Content Analysis
 

 

3. ñúÖćøüĉÝĆ÷ 

 ÙèąñĎšüĉÝĆ÷ÿćöćøëÿøčðñúÖćøýċÖþćĕéšǰéĆÜîĊĚ 

 1. ×šĂöĎúìĆęüĕð×ĂÜÖúčŠöêĆüĂ÷ŠćÜ 
 

êćøćÜìĊęǰ1 ×šĂöĎúìĆęüĕð×ĂÜñĎšêĂïĒïïÿĂïëćö 

ðøąßćÖøýćÿêøŤ ÝĈîüî øšĂ÷úą 

đóý ßć÷ 207 51.62 

ĀâĉÜ 194 48.37 

Ăć÷č êęĈÖüŠćǰ20 ðŘ 104 25.93 

20 ı 30 ðŘ 226 56.35 

31 ı 40 ðŘ 32 7.98 

41 ı 50 ðŘ 23 5.73 

51 ı 59 ðŘ 13 3.24 

60 ðŘ×ċĚîĕð 3 0.74 

øąéĆïÖćøýċÖþć êęĈÖüŠćöĆí÷öýċÖþćêĂîðúć÷ 25 6.23 

öĆí÷öýċÖþćêĂîðúć÷ 44 10.97 

ðüß� 5 1.24 

ðüÿ� 13 3.24 

Ăîčðøĉââć 18 4.48 

ðøĉââćêøĊ 266 66.33 

ðøĉââćēì 27 6.73 

ðøĉââćđĂÖ 3 0.74 

ĂćßĊó ×šćøćßÖćø/øĆåüĉÿćĀÖĉÝ 65 16.20 

óîĆÖÜćî/úĎÖÝšćÜđĂÖßî 34 8.47 

îĆÖđøĊ÷î/îĆÖýċÖþć 260 64.83 

Ùšć×ć÷/íčøÖĉÝÿŠüîêĆü 25 6.23 

øĆïÝšćÜìĆęüĕð 17 4.23 

ÝćÖêćøćÜìĊęǰ1 óïüŠć ñĎšêĂïĒïïÿĂïëćöÿŠüîĔĀâŠđðŨîđóýßć÷ǰ	øšĂ÷úąǰ51.62
ǰßŠüÜĂć÷čǰ20-30 ðŘǰǰǰǰǰǰ

	øšĂ÷úąǰ56.35
ǰøąéĆïÖćøýċÖþćðøĉââćêøĊǰ	øšĂ÷úąǰ66.33
ǰĒúąöĊĂćßĊóîĆÖđøĊ÷î/îĆÖýċÖþćǰ	øšĂ÷úąǰ64.83
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 2. ×šĂöĎúøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüî

đÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ 
 

êćøćÜìĊę 2 øąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøą

đÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆé ǰǰǰǰǰǰǰǰǰǰ

ýøĊÿąđÖþ 
 

ÙüćöóċÜóĂĔÝ X  
 

S.D. 
 

ÖćøĒðúÙüćöĀöć÷ 

éšćîÿõćóĒüéúšĂö 3.78 0.87 öćÖ 

éšćîÿĉęÜĂĈîü÷ÙüćöÿąéüÖ 3.76 0.90 öćÖ 

éšćîÙüćöÿąĂćéđðŨîøąđïĊ÷ï 3.79 0.82 öćÖ 

éšćîÖćøĔßšðøąē÷ßîŤ 3.72 0.84 öćÖ 

éšćîÙüćöðúĂéõĆ÷ 3.59 0.89 öćÖ 

 

ÝćÖêćøćÜìĊęǰ2 óïüŠćǰÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰ

ÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿą

đÖþǰĂ÷ĎŠĔîøąéĆïöćÖǰéšćîìĊęöĊÙŠćđÞúĊę÷ÿĎÜÿčéǰĕéšĒÖŠǰéšćîÙüćöÿąĂćéǰđðŨîøąđïĊ÷ïǰ	X =3.79,ǰS�D�=0.82
ǰøĂÜúÜöć

ÙČĂǰéšćîÿõćóĒüéúšĂöǰ	 X =3.78, S�D�=0.87
ǰéšćîÿĉęÜĂĈîü÷ÙüćöÿąéüÖǰ	 X =3.76, S�D�=0.90
ǰéšćîÖćøĔßš

ðøąē÷ßîŤǰ	 X =3.72, S�D�=0.84
ǰĒúąéšćîìĊęöĊÙŠćđÞúĊę÷îšĂ÷ìĊęÿčéǰÙČĂǰéšćîÙüćöðúĂéõĆ÷ǰ	 X =3.59, S�D�=0.89
ǰ

êćöúĈéĆï 

 

 3. ÖćøìéÿĂïÿööčêĉåćîÖćøüĉÝĆ÷ 

 ÿööêĉåćî×šĂìĊęǰ1 ðøąßćßîìĊęöĊđóýêŠćÜÖĆîǰöĊÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰìĊęĒêÖêŠćÜÖĆî 

 

êćøćÜìĊęǰ3 üĉđÙøćąĀŤđðøĊ÷ïđìĊ÷ïǰøąéĆïóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćą

Āšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöđóý 

đóý ÝĈîüî X  S.D. t Sig. 

ßć÷ 207 4.46 0.84 �.058 �.000 

ĀâĉÜ 194 4.85 0.78   

*	QŒ�.05
 

ÝćÖêćøćÜìĊęǰ3ǰñúÖćøüĉđÙøćąĀŤđðøĊ÷ïđìĊ÷ïøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ

	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöđóýēé÷Ĕßšÿëĉêĉ t-test đóČęĂìéÿĂïÿööêĉåćîǰóïüŠćǰÙüćöóċÜóĂĔÝ
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êŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøą

ßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîǰìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 đðŨîĕð

êćöÿööêĉåćîìĊęêĆĚÜĕüš 

ÿööêĉåćî×šĂìĊęǰ2 ðøąßćßîìĊęöĊĂć÷čêŠćÜÖĆîǰöĊÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰìĊęĒêÖêŠćÜÖĆî 

 

êćøćÜìĊęǰ4 üĉđÙøćąĀŤđðøĊ÷ïđìĊ÷ïǰøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćą

Āšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöĂć÷č 

ĒĀúŠÜÙüćöĒðøðøüî SS df MS F Sig. 

øąĀüŠćÜÖúčŠö 16.59 5 3.32 4.94 �.000 

õć÷ĔîÖúčŠö 265.34 395 0.68   

đÞúĊę÷ 281.93     

*	QŒ�.05
 

ÝćÖêćøćÜìĊęǰ4 ñúÖćøüĉđÙøćąĀŤøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰ

ÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿą

đÖþÝĈĒîÖêćöĂć÷čēé÷ĔßšÙŠćÿëĉêĉǰOne-wayǰANOVA đóČęĂìéÿĂïÿööêĉåćîǰóïüŠćǰÙüćöóċÜóĂĔÝ×ĂÜðøąßćßî

êŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøą

ßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöĂć÷čǰöĊÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ

	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 đðŨîĕðêćöÿööêĉåćîìĊęêĆĚÜĕüšǰđöČęĂóïÙüćö

ĒêÖêŠćÜÖĆîǰÝċÜìĈÖćøìéÿĂïøć÷ÙĎŠéšü÷üĉíĊǰLSD àċęÜðøćÖäñúéĆÜêćøćÜìĊęǰ� 

 

êćøćÜìĊęǰ5 ÖćøđðøĊ÷ïđìĊ÷ïøć÷ÙĎŠÝĈĒîÖêćöøąéĆïĂć÷čéšü÷üĉíĊǰLSD 

Ăć÷č 
Ăć÷č 

êęĈÖüŠćǰ20 ðŘ 21ı30 ðŘ 31ı40 ðŘ 41ı50 ðŘ 51ı59 ðŘ 60 ðŘ×ċĚîĕð 

êęĈÖüŠćǰ20 ðŘ - -�.439* �.182 -�.310 -�.045 �.465 

21ı30 ðŘ  - -�.256 �.129 �.393 �.905 

31ı40 ðŘ   - -�.127 �.136 �.648 

41ı50 ðŘ    - �.264 �.776 

51ı59 ðŘ     - �.511 

60 ðŘ×ċĚîĕð      - 

*	QŒ�.05
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ÝćÖêćøćÜìĊęǰ5 đðøĊ÷ïđìĊ÷ïÙüćöĒêÖêŠćÜøć÷ÙĎŠǰÝĈĒîÖêćöøąéĆïĂć÷čǰéšü÷üĉíĊǰLSD óïüŠćǰÙĎŠìĊęöĊÙüćö

ĒêÖêŠćÜÖĆîĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 öĊǰ1 ÙĎŠǰÙČĂǰßŠüÜĂć÷čêęĈÖüŠćǰ20 ðŘǰÖĆïǰĂć÷čøąĀüŠćÜǰ21ı30ǰðŘǰĀöć÷Ùüćö

üŠćǰðøąßćßîìĊęöĊĂć÷čêęĈÖüŠćǰ20 ðŘǰöĊÙŠćđÞúĊę÷×ĂÜøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîÖĆïðøąßćßîĂć÷čøąĀüŠćÜǰ21ı30 ðŘ 

ÿööêĉåćî×šĂìĊęǰ3 ðøąßćßîìĊęöĊøąéĆïÖćøýċÖþćêŠćÜÖĆîǰöĊÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćø

ßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷

îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰìĊęĒêÖêŠćÜÖĆî 

 

êćøćÜìĊęǰ6 üĉđÙøćąĀŤđðøĊ÷ïđìĊ÷ïøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćą

Āšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöøąéĆïÖćøýċÖþć 

ĒĀúŠÜÙüćöĒðøðøüî SS df MS F Sig. 

øąĀüŠćÜÖúčŠö 5.61 7 0.80 1.14 �.338 

õć÷ĔîÖúčŠö 276.32 393 0.70   

đÞúĊę÷ 281.93     

*	QŒ�.05
 

 

ÝćÖêćøćÜìĊęǰ6 ñúÖćøüĉđÙøćąĀŤøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćø

ßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷

îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöøąéĆïÖćøýċÖþćēé÷ĔßšÙŠćÿëĉêĉǰ	One-wayǰANOVA
ǰđóČęĂìéÿĂïÿööêĉåćîǰ

óïüŠćǰÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉ

óøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĕöŠĒêÖêŠćÜÖĆîìĊę

øąéĆïîĆ÷ÿĈÙĆâìĊęǰ�.05ǰ 

ÿööêĉåćî×šĂìĊę 4 ðøąßćßîìĊęöĊĂćßĊóêŠćÜÖĆîÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćø

ßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷

îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰìĊęĒêÖêŠćÜÖĆî 

 

êćøćÜìĊęǰ7 üĉđÙøćąĀŤđðøĊ÷ïđìĊ÷ïǰøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćą

Āšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöĂćßĊó 

ĒĀúŠÜÙüćöĒðøðøüî SS df MS F Sig. 

øąĀüŠćÜÖúčŠö 7.41 4 1.85 2.67 �.032 

õć÷ĔîÖúčŠö 274.52 396 0.69   

øüö 281.93     

*	QŒ�.05
 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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ÝćÖêćøćÜìĊęǰ7 ñúÖćøüĉđÙøćąĀŤøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîǰìĊęöĊêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćø

ßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷

îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰÝĈĒîÖêćöĂćßĊóǰēé÷ĔßšÙŠćÿëĉêĉǰ	One-wayǰANOVA
ǰđóČęĂìéÿĂïÿööêĉåćîǰóïüŠćǰÙüćö

óċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆü

đÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîìĊęøąéĆïîĆ÷ÿĈÙĆâìĊęǰ�.05 đðŨîĕð

êćöÿööêĉåćîìĊęêĆĚÜĕüšǰđöČęĂóïÙüćöĒêÖêŠćÜÖĆîǰÝċÜìĈÖćøìéÿĂïøć÷ÙĎŠǰéšü÷üĉíĊǰLSD àċęÜðøćÖäñúéĆÜêćøćÜìĊęǰ�ǰ 

 

êćøćÜìĊęǰ8 ÖćøđðøĊ÷ïđìĊ÷ïøć÷ÙĎŠÝĈĒîÖêćöøąéĆïĂćßĊóǰéšü÷üĉíĊǰLSD 

ĂćßĊó 

ĂćßĊó 

×šćøćßÖćø/

øĆåüĉÿćĀÖĉÝ 

óîĆÖÜćî/

úĎÖÝšćÜđĂÖßî 

îĆÖđøĊ÷î/

îĆÖýċÖþć 

Ùšć×ć÷/íčøÖĉÝ

ÿŠüîêĆü 

øĆïÝšćÜìĆęüĕð 

×šćøćßÖćø/

øĆåüĉÿćĀÖĉÝ 

- �.385* �.352* -�.368 �.121 

óîĆÖÜćî/

úĎÖÝšćÜđĂÖßî 

 - �.333 -�.017 �.264 

îĆÖđøĊ÷î/

îĆÖýċÖþć 

  - �.015 -�.231 

Ùšć×ć÷/íčøÖĉÝ

ÿŠüîêĆü 

   - -�.247 

- 

øĆïÝšćÜìĆęüĕð      

*	QŒ���
 

ÝćÖêćøćÜìĊęǰ8 ÖćøđðøĊ÷ïđìĊ÷ïÙüćöĒêÖêŠćÜøć÷ÙĎŠǰÝĈĒîÖêćöøąéĆïĂćßĊóǰéšü÷üĉíĊǰLSD óïüŠćǰÙĎŠìĊęöĊ

ÙüćöĒêÖêŠćÜÖĆîĂ÷ŠćÜöĊîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 öĊǰ2 ÙĎŠǰÙČĂǰ1
ǰ×šćøćßÖćø/øĆåüĉÿćĀÖĉÝǰÖĆïǰóîĆÖÜćî/úĎÖÝšćÜđĂÖßîǰ

Āöć÷ÙüćöüŠćǰðøąßćßîìĊęöĊĂćßĊó×šćøćßÖćø/øĆåüĉÿćĀÖĉÝǰöĊÙŠćđÞúĊę÷×ĂÜøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ

	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆïðøąßćßîìĊ ęöĊĂćßĊóóîĆÖÜćî/úĎÖÝšćÜđĂÖßîǰ2
ǰ×šćøćßÖćø/

øĆåüĉÿćĀÖĉÝǰÖĆïǰîĆÖđøĊ÷î/îĆÖýċÖþćǰĀöć÷ÙüćöüŠćǰðøąßćßîìĊęöĊĂćßĊó×šćøćßÖćø/øĆåüĉÿćĀÖĉÝǰöĊÙŠćđÞúĊę÷×ĂÜøąéĆï

ÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøą

đÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ ǰĒêÖêŠćÜÖĆïðøąßćßîìĊęöĊĂćßĊó

îĆÖđøĊ÷î/îĆÖýċÖþć 

 

4.ǰĂõĉðøć÷ñúÖćøüĉÝĆ÷ 

 1. ÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîìĊęöĊêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöǰǰǰǰǰ

óøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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 ÝćÖñúÖćøüĉÝĆ÷ǰđøČęĂÜÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰ

ÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿą

đÖþǰóïüŠćǰøąéĆïÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîìĊęöćĔßšïøĉÖćøÿŠüîĔĀâŠîĆ Ěî ǰĂ÷ĎŠĔîøąéĆïöćÖǰĂćÝđðŨîñúöćÝćÖ

ÿüîÿćíćøèąĒĀŠÜîĊĚǰđðŨîÿüîÿćíćøèą÷Ăéîĉ÷öǰöĊðøąßćßîöćĔßšïøĉÖćøìčÖđóýǰìčÖüĆ÷ǰöĊóČĚîìĊę×îćéĔĀâŠǰÿćöćøë

øĂÜøĆïÖćøìĈÖĉÝÖøøöìĊęĀúćÖĀúć÷ǰðøąßćßîÿŠüîĔĀâŠóċÜĔÝìĊęÝąöćĔßšïøĉÖćøÿüîÿćíćøèąĒĀŠÜîĊĚǰàċęÜÿĂéÙúšĂÜÖĆï

ÜćîüĉÝĆ÷×ĂÜǰÿÖúøĆêßŤǰÙÜøĂéǰĒúąĂĆââćèĊǰĂéìîǰ[5]ǰìĊęĕéšìĈÖćøýċÖþćǰđøČęĂÜÙüćöóċÜóĂĔÝĔîÖćøĔßšïøĉÖćø

ÿüîÿćíćøèąĔîđ×êđìýïćúđöČĂÜĂčïúøćßíćîĊǰìĊęüŠćÿüîÿćíćøèąǰöĊÙüćöđĀöćąÖĆïìčÖđóýǰìčÖüĆ÷ǰöĊ×îćéóČĚîìĊęìĊę

đĀöćąÿöǰÿćöćøëÝĆéÿøøóČĚîìĊęĂĂÖÖĈúĆÜÖć÷ĕéšĂ÷ŠćÜđĀöćąÿößĆéđÝîǰöĊóČĚîìĊęĔîÖćøìĈÖĉÝÖøøöìĊęĀúćÖĀúć÷ 

 ñúüĉÝĆ÷óïüŠćǰðøąßćßîìĊęöĊđóýĒêÖêŠćÜÖĆîǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćø

ßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷

îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰìĊęĒêÖêŠćÜÖĆîǰĂćÝđðŨîñúöćÝćÖìĆýîÙêĉĒúąóùêĉÖøøöĔîÖćøĂĂÖÖĈúĆÜÖć÷ìĊęĒêÖêŠćÜÖĆî

øąĀüŠćÜßć÷ÖĆïĀâĉÜǰàċ ęÜÿĂéÙúšĂÜÖĆïÜćîüĉÝĆ÷×ĂÜöîÿĉßć ǰēúĀąîćÙąÖčúǰĒúąüøćúĆÖþèŤǰÙÜĂšüîǰ[6]ǰìĊ ęĕéš

ìĈÖćøýċÖþćǰđøČęĂÜÖćøÝĆéÖćøóČĚîìĊęÿćíćøèąĔîđ×êóâćĕìǰÖøčÜđìóöĀćîÙøǰìĊęüŠćðøąßćßîìĊęöĊđóýĒêÖêŠćÜÖĆîǰöĊ

ÙüćöóċÜóĂĔÝĒêÖêŠćÜÖĆîǰàċęÜĂćÝöĊñúöćÝćÖóùêĉÖøøöĔîÖćøĂĂÖÖĈúĆÜÖć÷ǰĒúąßîĉéÖĊāćìĊęđúŠîĒêÖêŠćÜÖĆîõć÷Ĕî

ĒĀúŠÜîĆîìîćÖćøßčößîǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćą

Āšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ 

 ðøąßćßîìĊęöĊĂć÷čìĊ ęĒêÖêŠćÜÖĆîǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîǰđöČęĂđðøĊ÷ïÙüćöĒêÖêŠćÜøć÷ÙĎŠéšü÷üĉíĊǰLSD óïüŠćǰÙĎŠìĊęöĊÙüćöĒêÖêŠćÜÖĆîǰÙČĂǰßŠüÜĂć÷č

êęĈÖüŠćǰ��ǰðŘǰÖĆïǰĂć÷čøąĀüŠćÜǰ��ı��ǰðŘǰĂćÝđðŨîñúöćÝćÖßŠüÜĂć÷čìĊęĒêÖêŠćÜÖĆîîĆĚîǰìĈĔĀšöĊìĆýîÙêĉêŠĂÖćøÝĆéÖćø

ÿüîÿćíćøèąìĊęĒêÖêŠćÜÖĆîǰìĆĚÜĔîéšćîìĆýîÙêĉĒúąóùêĉÖøøöÖćøĂĂÖÖĈúĆÜÖć÷ǰĂĊÖìĆĚÜÙüćöÿîĔÝĔîđøČęĂÜ×ĂÜ

ÿõćóĒüéúšĂöĒúąóČĚîìĊęîĆîìîćÖćøĒêÖêŠćÜÖĆîǰàċęÜÿĂéÙúšĂÜÖĆïÜćî×ĂÜǰÝĈøĆÿǰöČĂ×čîìéǰ[7]ǰìĊęĕéšìĈÖćøýċÖþćǰ

đøČęĂÜÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøĔĀšïøĉÖćøÿüîÿćíćøèą×ĂÜđìýïćúđöČĂÜîćÜøĂÜǰĂĈđõĂîćÜøĂÜǰÝĆÜĀüĆé

ïčøĊøĆö÷ŤǰìĊęüŠćðøąßćßîìĊęöĊĂć÷čĒêÖêŠćÜöĊÙüćöóċÜóĂĔÝêŠĂÿüîÿćíćøèąìĊęĒêÖêŠćÜÖĆî 

 ðøąßćßîìĊęöĊĂćßĊóìĊęĒêÖêŠćÜÖĆîǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîǰĂćÝąđðŨîñúöćÝćÖĂćßĊóìĊęêŠćÜÖĆîǰøüöĕðëċÜøć÷ĕéšìĊęĒêÖêŠćÜÖĆîǰìĈĔĀšöĊìĆýîÙêĉĒúą

ÙüćöóċÜóĂĔÝĒêÖêŠćÜÖĆîǰàċęÜÿĂéÙúšĂÜÖĆïÜćîüĉÝĆ÷×ĂÜ íîõĎöĉǰǰđìĉĚöĒóÜóĆîíčŤǰ[8]ǰĕéšìĈÖćøýċÖþćǰđøČęĂÜÙüćöóċÜ

óĂĔÝ×ĂÜðøąßćßîìĊęĔßšïøĉÖćøÿüîÿćíćøèąÖćâÝîćõĉđþÖǰĂĈđõĂĂøĆâðøąđìýǰÝĆÜĀüĆéÿøąĒÖšüǰìĊęüŠćðøąßćßîìĊęöĊ

ĂćßĊóĒêÖêŠćÜÖĆîǰöĊÙüćöóċÜóĂĔÝêŠĂÿüîÿćíćøèąÖćâÝîćõĉđþÖǰìĊęĒêÖêŠćÜÖĆî 

 ÿŠüîðøąßćßîìĊ ęöĊøąéĆïÖćøýċÖþćìĊ ęĒêÖêŠćÜÖĆî ǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ

	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĕöŠĒêÖêŠćÜÖĆîìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ��05ǰĕöŠđðŨîĕðêćöÿööêĉåćîìĊęêĆĚÜĕüšǰ

ĂćÝđðŨîñúöćÝćÖÖćøĕéšøĆïïøĉÖćøìĊęĕöŠĒêÖêŠćÜÖĆîǰĒúąĔîÿüîÿćíćøèąîĆĚîǰöĊÖćøđ×šćëċÜĕéšìčÖóČĚîìĊęĕöŠöĊ×šĂÝĈÖĆéǰìčÖ

ÙîĕéšĔßšïøĉÖćøĂ÷ŠćÜđìŠćđìĊ÷öÖĆîǰÿĂéÙúšĂÜÖĆïÜćîüĉÝĆ÷×ĂÜǰõĆìøćüéĊ ǰĂĉ ęöýĉøĉǰ[9] ìĊęĕéšìĈÖćøýċÖþćǰđøČ ęĂÜÖćø

ĔĀšïøĉÖćøÿüîÿćíćøèąđ×êúćéÖøąïĆÜǰìĊęüŠćñĎšĔßšïøĉÖćøìĊęöĊøąéĆïÖćøýċÖþćĒêÖêŠćÜÖĆîǰöĊÙüćöÙĉéđĀĘîđÖĊę÷üÖĆïÖćø



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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ÝĆéÖćøÿüîÿćíćøèąĕöŠĒêÖêŠćÜÖĆîǰàċęÜöĊñúöćÝćÖñĎšĔßšïøĉÖćøǰĕöŠüŠćÝąöĊÖćøýċÖþćĂ÷ĎŠĔîøąéĆïĔéǰÖĘÿćöćøëđ×šćöćĔßš

ïøĉÖćøĕéš 

 ÝćÖñúÖćøüĉÝĆ÷ǰđøČ ęĂÜÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîìĊ ęöĊêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ �ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰóïüŠćǰðøąßćßîìĊęöćĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰìĊęöĊđóýǰĂć÷čǰĂćßĊóǰĒúąøąéĆïÖćøýċÖþćìĊę

ĒêÖêŠćÜÖĆîǰÝąöĊÙüćöóċÜóĂĔÝêŠĂÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉ

óøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþìĊęĒêÖêŠćÜÖĆîîĆĚîǰ

ĂćÝđðŨîñúöćÝćÖǰìĆýîÙêĉÿŠüîêĆüǰðøąÿïÖćøèŤÖćøĔßšïøĉÖćøÿüîÿćíćøèąìĊęĒêÖêŠćÜÖĆîǰøüöĕðëċÜóùêĉÖøøöĔî

ÖćøĂĂÖÖĈúĆÜÖć÷ìĊęĒêÖêŠćÜÖĆîéšü÷ǰĔîïćÜïčÙÙúöćĔßšïøĉÖćøđðŨîðøąÝĈǰïćÜïčÙÙúöćđóĊ÷ÜïćÜÙøĆĚÜǰĂĊÖÿŠüîĀîċęÜ

đóĉęÜöćđðŨîÙøĆĚÜĒøÖǰÝċÜÿŠÜñúĔĀšöĊÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰìĊęĒêÖêŠćÜÖĆî 

 2. ýċÖþć×šĂđÿîĂĒîąêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ �ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉ

óøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ 

 ÝćÖñúÖćøüĉđÙøćąĀŤĒïïÿĂïëćöÿŠüîìĊę ǰ3ǰĔîđøČ ęĂÜ×ĂÜ×šĂđÿîĂĒîąìĊęđÖĊ ę÷üÖĆïÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ

	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰóïüŠćǰðøąßćßîÿŠüîĔĀâŠöĊ×šĂđÿîĂĒîąđÖĊę÷üÖĆïéšćîÙüćöðúĂéõĆ÷ǰĒúąéšćîÿĉęÜ

ĂĈîü÷ÙüćöÿąéüÖöćđðŨîĂĆîéĆïêšîǰøĂÜúÜöćÙČĂǰéšćîÿõćóĒüéúšĂöǰéšćîÖćøĔßšðøąē÷ßîŤǰĒúąéšćîÙüćöÿąĂćé

đðŨîøąđïĊ÷ïǰêćöúĈéĆïǰðøąßćßîÿŠüîĔĀâŠđÿîĂ×šĂđÿîĂĒîąǰđøČęĂÜÙüøöĊÖćøêĉéĕôÿŠĂÜÿüŠćÜđóĉęö×ċĚîǰđóČęĂÙüćö

ðúĂéõĆ÷ǰøĂÜöćÙČĂǰÿëćîìĊęÝĂéøëÙüøöĊÙüćöðúĂéõĆ÷ĒúąöĊöćêøåćîöćÖÖüŠćìĊęđðŨîĂ÷ĎŠǰÿŠüîĔîéšćîÿĉęÜĂĈîü÷

ÙüćöÿąéüÖîĆĚîǰðøąßćßîìĊęöćĔßšïøĉÖćøîĆĚîöĊÙüćöđĀĘîüŠćǰÙüøöĊĀšĂÜîĚĈđóĉęöêćöøą÷ąìćÜđÿšîìćÜÖćøüĉęÜĂĂÖÖĈúĆÜ

Öć÷ǰøüöĕðëċÜÙüøđóĉęööšćîĆęÜĀøČĂýćúćĀ÷čéóĆÖđĀîČęĂ÷ǰêćöøć÷ìćÜĂĂÖÖĈúĆÜÖć÷ĂĊÖéšü÷ǰîĂÖÝćÖîĆĚîëîîĔîßŠĂÜ

ìćÜđéĉîüĉęÜǰÙüøàŠĂöĒàöĒúąÙüøđóĉęö×îćéëîîĔîßŠĂÜìćÜüĉęÜĔĀšÖüšćÜ×ċĚîǰđóČęĂđóĊ÷ÜóĂêŠĂÝĈîüîðøąßćßîìĊęöćĔßš

ïøĉÖćø 

 

5.ǰÿøčðñúÖćøüĉÝĆ÷Ēúą×šĂđÿîĂĒîą 

 1. ÿøčð×šĂöĎúìĆęüĕð×ĂÜñĎšĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ

	đÞúĉöóøąđÖĊ÷øêĉǰ80 óøøþć
ǰÝĆÜĀüĆéýøĊÿąđÖþ 

 ßŠüÜĂć÷č×ĂÜðøąßćÖøÿŠüîĔĀâŠǰöĊßŠüÜĂć÷čøąĀüŠćÜǰ21-30 ðŘǰÝĈîüîǰ226 ÙîǰÙĉéđðŨîøšĂ÷úą 56.35 úĈéĆï

øĂÜúÜöćÙČĂǰßŠüÜĂć÷čêęĈÖüŠćǰ20 ðŘǰöĊÝĈîüîǰ104 ÙîǰÙĉéđðŨîøšĂ÷úąǰ25.93 ßŠüÜĂć÷čǰ31- 40 ðŘǰÝĈîüîǰ32 ÙîǰÙĉé

đðŨîøšĂ÷úąǰ7.98 ßŠüÜĂć÷čǰ41�50 ðŘǰÝĈîüîǰ23 ÙîǰÙĉéđðŨîøšĂ÷úąǰ5.73 ßŠüÜĂć÷čǰ51�59 ðŘǰÝĈîüîǰ13 ÙîǰÙĉéđðŨî

øšĂ÷úąǰ3.24 ĒúąßŠüÜĂć÷čǰ60 ðŘ×ċĚîĕðǰÝĈîüîǰ3 ÙîǰÙĉéđðŨîøšĂ÷úąǰ0.74 êćöúĈéĆï 

 ðøąßćÖøÿŠüîĔĀâŠìĊęöćĔßšïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîÿüîÿćíćøèąđÖćąÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøą

đÖĊ÷øêĉǰ80 óøøþć
ǰöĊøąéĆïÖćøýċÖþćĂ÷ĎŠĔîøąéĆïðøĉââćêøĊǰÝĈîüîǰ266 ÙîǰÙĉéđðŨîøšĂ÷úąǰ66.33 øĂÜúÜöćÙČĂǰ

øąéĆïöĆí÷öýċÖþćêĂîðúć÷ǰÝĈîüîǰ44 ÙîǰÙĉéđðŨîøšĂ÷úąǰ10.97 øąéĆïðøĉââćēìǰÝĈîüîǰ27 ÙîǰÙĉéđðŨîøšĂ÷úąǰ

6.73 øąéĆïêęĈÖüŠćöĆí÷öýċÖþćêĂîðúć÷ǰÝĈîüîǰ25 ÙîǰÙĉéđðŨîøšĂ÷úąǰ6.23 øąéĆïĂîčðøĉââćǰÝĈîüîǰ18 ÙîǰÙĉé

đðŨîøšĂ÷úąǰ4.48 øąéĆïǰðüÿ�ǰÝĈîüîǰ13 ÙîǰÙĉéđðŨîøšĂ÷úąǰ3.24 øąéĆïǰðüß�ǰÝĈîüîǰ5 ÙîǰÙĉéđðŨîøšĂ÷úąǰ1.24 

ĒúąøąéĆïðøĉââćđĂÖǰÝĈîüîǰ3 ÙîǰÙĉéđðŨîøšĂ÷úąǰ0.74 êćöúĈéĆï 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 
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 ðøąßćÖøÿŠüîĔĀâŠĂ÷ĎŠĔîÖúč ŠöĂćßĊóîĆÖđøĊ÷î/îĆÖýċÖþćǰàċ ęÜöĊÝĈîüî 260 ÙîǰÙĉéđðŨîøšĂ÷úąǰ64.83 

øĂÜúÜöćÙČĂǰÖúčŠöĂćßĊó×šćøćßÖćø/øĆåüĉÿćĀÖĉÝǰÝĈîüîǰ65 ÙîÙĉéđðŨîøšĂ÷úąǰ16.20 óîĆÖÜćî/úĎÖÝšćÜđĂÖßîǰ

ÝĈîüîǰ34 ÙîǰÙĉéđðŨîøšĂ÷úąǰ8.47 Ùšć×ć÷/íčøÖĉÝÿŠüîêĆüǰÝĈîüîǰ25 ÙîǰÙĉéđðŨîøšĂ÷úąǰ6.23 ĒúąĂćßĊóøĆïÝšćÜ

ìĆęüĕðǰÝĈîüîǰ17 ÙîǰÙĉéđðŨîøšĂ÷úąǰ4.23 êćöúĈéĆï 

 2. ÿøčðñúÖćøýċÖþćøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüî

đÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆé ǰǰǰǰǰǰ

ýøĊÿąđÖþ 

 ñúÖćøüĉÝĆ÷óïüŠćǰøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉö

óøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþÿŠüî

ĔĀâŠöĊÙüćöóċÜóĂĔÝĔîÖćøÝĆéÖćøĂ÷ĎŠĔîøąéĆïöćÖǰ	X =3.72,ǰS�D�=0.86
ǰđöČęĂóĉÝćøèćđðŨîøć÷éšćîǰóïüŠćǰéšćîìĊęöĊ

ÙŠćđÞúĊę÷ÿĎÜÿčéǰĕéšĒÖŠǰéšćîÙüćöÿąĂćéđðŨîøąđïĊ÷ïǰ	 X =3.79, S�D�=0.82
ǰøĂÜúÜöćÙČĂǰéšćîÿõćóĒüéúšĂöǰǰǰǰǰǰǰǰǰǰǰ

	 X =3.78, S�D�=0.87
ǰéšćîÿĉ ęÜĂĈîü÷ÙüćöÿąéüÖǰ	 X =3.76, S�D�=0.90
ǰéšćîÖćøĔßšðøąē÷ßîŤǰ	 X =3.72, 

S�D�=0.84
ǰĒúąéšćîìĊęöĊÙŠćđÞúĊę÷îšĂ÷ìĊęÿčéǰÙČĂǰéšćîÙüćöðúĂéõĆ÷ǰ	X =3.59, S�D�=0.89
ǰ 

 3. ÿøčðñúÖćøìéÿĂïÿööêĉåćîÖćøüĉÝĆ÷ 

 ñúüĉÝĆ÷óïüŠćǰðøąßćßîìĊęöĊđóýĒêÖêŠćÜÖĆîǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćø

ßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷

îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰìĊęĒêÖêŠćÜÖĆîǰìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 đðŨîĕðêćöÿööêĉåćîìĊęêĆĚÜĕüš 

 ðøąßćßîìĊęöĊĂć÷čìĊęĒêÖêŠćÜÖĆîǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 đðŨîĕðêćöÿööêĉåćîìĊęêĆĚÜĕüšǰĒúąđöČęĂđðøĊ÷ïÙüćö

ĒêÖêŠćÜøć÷ÙĎŠéšü÷üĉíĊǰLSD óïüŠćǰÙĎŠìĊęöĊÙüćöĒêÖêŠćÜÖĆîìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 öĊǰ1 ÙĎŠǰÙČĂǰßŠüÜĂć÷čêęĈÖüŠćǰ

20 ðŘǰÖĆïǰĂć÷čøąĀüŠćÜǰ21ı30 ðŘǰĀöć÷ÙüćöüŠćǰðøąßćßîìĊęöĊĂć÷čêęĈÖüŠćǰ20 ðŘǰöĊÙŠćđÞúĊę÷×ĂÜøąéĆïÙüćöóċÜóĂĔÝ

êŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøą

ßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîÖĆïðøąßćßîĂć÷čøąĀüŠćÜǰ21ı30 ðŘ 

 ðøąßćßîìĊęöĊĂćßĊóìĊęĒêÖêŠćÜÖĆîǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰ

ÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰ

ÝĆÜĀüĆéýøĊÿąđÖþǰĒêÖêŠćÜÖĆîìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 đðŨîĕðêćöÿööêĉåćîìĊęêĆĚÜĕüšǰĒúąđöČęĂđðøĊ÷ïÙüćö

ĒêÖêŠćÜøć÷ÙĎŠéšü÷üĉíĊǰLSD óïüŠćǰÙĎŠìĊęöĊÙüćöĒêÖêŠćÜÖĆîìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 öĊǰ2 ÙĎŠǰÙČĂǰ1
ǰ×šćøćßÖćø/

øĆåüĉÿćĀÖĉÝǰÖĆïóîĆÖÜćî/úĎÖÝšćÜđĂÖßîǰĀöć÷ÙüćöüŠćǰðøąßćßîìĊęöĊĂćßĊóǰ×šćøćßÖćø/øĆåüĉÿćĀÖĉÝǰöĊÙŠćđÞúĊę÷×ĂÜ

øąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøą

đÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþ ǰĒêÖêŠćÜÖĆïðøąßćßîìĊęöĊĂćßĊó

óîĆÖÜćî/úĎÖÝšćÜđĂÖßîǰ2
ǰ×šćøćßÖćø/øĆåüĉÿćĀÖĉÝǰÖĆïǰîĆÖđøĊ÷î/îĆÖýċÖþćǰĀöć÷ÙüćöüŠćǰðøąßćßîìĊęöĊĂćßĊó
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ǰÝĆÜĀüĆéýøĊÿą

đÖþǰĒêÖêŠćÜÖĆïðøąßćßîìĊęöĊĂćßĊóîĆÖđøĊ÷î/îĆÖýċÖþć 



üćøÿćøüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþ 

ðŘìĊęǰ1ǰǰÞïĆïìĊęǰ2ǰǰÖøÖãćÙöǰıǰíĆîüćÙöǰǰ����ǰ 

 

 
  76 

 

 ÿŠüîðøąßćßîìĊ ęöĊøąéĆïÖćøýċÖþćìĊ ęĒêÖêŠćÜÖĆî ǰÝąöĊøąéĆïÙüćöóċÜóĂĔÝêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜ

îĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ

	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿąđÖþǰĕöŠĒêÖêŠćÜÖĆîìĊęøąéĆïîĆ÷ÿĈÙĆâìćÜÿëĉêĉìĊęǰ�.05 ĕöŠđðŨîĕðêćöÿööêĉåćîìĊęêĆĚÜĕüšǰ

  

4. ×šĂđÿîĂĒîą 

4.1 ×šĂđÿîĂĒîąÝćÖñúÖćøüĉÝĆ÷ 
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4.2 ×šĂđÿîĂĒîąĔîÖćøüĉÝĆ÷ÙøĆĚÜêŠĂĕð 

1. ÙüøìĈÖćøýċÖþćðøąđéĘîðŦâĀćĂČęîìĊęîĂÖđĀîČĂÝćÖÖćøÝĆéÖćøǰđßŠîǰÜćîüĉÝĆ÷êŠĂĕðÙüøîĈĒîüÙĉé

ìùþãĊÙčèõćóïøĉÖćø×ĂÜǰParasuraman, Ziethaml and Berry [10] öćðøą÷čÖêŤĔßšÖĆïÜćîïøĉÖćøéšćîÙüćöóċÜ

óĂĔÝ 

2. ÙüøìĈÖćøýċÖþćðøąđéĘîðŦâĀćĔîóČĚîìĊęéšćîĂČęîǰėǰ×ĂÜĒĀúŠÜîĆîìîćÖćøßčößîÿüîÿćíćøèąđÖćą

ÖúćÜîĚĈĀšü÷îĚĈÙĈǰ	đÞúĉöóøąđÖĊ÷øêĉǰ��ǰóøøþć
ǰìĊęîĂÖđĀîČĂÝćÖóČĚîìĊęĔîÿŠüîđÿšîìćÜđéĉîǰüĉęÜǰðŦũîÝĆÖø÷ćîǰøą÷ąìćÜǰ

���ǰÖĉēúđöêø 

3. ÜćîüĉÝĆ÷ǰđøČęĂÜÙüćöóċÜóĂĔÝ×ĂÜðøąßćßîêŠĂÖćøÝĆéïøĉÖćøĒĀúŠÜîĆîìîćÖćøßčößîǰ�ǰÖøèĊýċÖþćǰ

ÿüîđÞúĉöóøąđÖĊ÷øêĉóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüđÞúĉöóøąßîöóøøþćǰ��ǰóøøþćǰ	đÖćąĀšü÷îĚĈÙĈ
ǰÝĆÜĀüĆéýøĊÿą

đÖþǰÿćöćøëîĈĕðêŠĂ÷ĂéđóČęĂđðøĊ÷ïđìĊ÷ïÙüćöóċÜóĂĔÝøąĀüŠćÜÿüîÿćíćøèąĂČęîǰėǰĔîÝĆÜĀüĆéýøĊÿąđÖþ 

 

6. ÖĉêêĉÖøøöðøąÖćýǰ 

×Ă×ĂïÙčèǰÿć×ćüĉßćüĉì÷ćýćÿêøŤÖćøÖĊāćǰöĀćüĉì÷ćúĆ÷øćßõĆäýøĊÿąđÖþǰìĊęĔĀšēĂÖćÿĔîÖćøéĈđîĉîÖćø

üĉÝĆ÷ĔîÙøĆĚÜîĊĚǰñĎšìøÜÙčèüčçĉìĆĚÜÖćøÿĆöõćþèŤĒúąÖćøêøüÝđÙøČęĂÜöČĂüĉÝĆ÷ìčÖìŠćîǰìĊęĕéšßŠü÷ßĊĚĒîąĒîüìćÜĒúąÖćøĔĀš

×šĂöĎúìĊęđðŨîðøąē÷ßîŤĔîÖćøéĈđîĉîÖćøüĉÝĆ÷ǰĒúąìĊę×ćéĕöŠĕéšÙČĂǰÖúčŠöêĆüĂ÷ŠćÜìĊęĕéšĔĀšÙüćöøŠüööČĂđðŨîĂ÷ŠćÜéĊêúĂé

øą÷ąđüúćÖćøđÖĘïøüïøüö×šĂöĎúĔîÖćøüĉÝĆ÷ǰÝîÿćöćøëÿĈđøĘÝúčúŠüÜĕðéšü÷éĊ 
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Ēúąÿčéìšć÷ǰÙČĂǰüĆêëčéĉïĔïĕöšǰÿĎêøìĊęǰ�ǰöĊÿŠüîñÿöĂ÷ĎŠøąĀüŠćÜǰéĉî

ĒéÜøšĂ÷úąǰ��ǰĔïĕöšøšĂ÷úąǰ��ǰöĊÙüćöÙŠćÖćøéĎéàĆïîĚĈĂ÷ĎŠøšĂ÷úąǰ

���36ǰöĊÙŠćÖćøÙć÷îĚĈĂ÷ĎŠìĊęøšĂ÷úąǰ�����ǰÝćÖÖćøìéÿĂïǰñĎšüĉÝĆ÷ĕéš

đúČĂÖÿĎêøìĊęñÿöéšü÷×ĊĚđúČęĂ÷ǰđóøćąđðŨîÿĎêøìĊęÿćöćøëéĎéàĆïÙüćößČĚîĕéš

öćÖìĊęÿčéǰĂ÷ĎŠìĊęøšĂ÷úąǰ13.98ǰēé÷öĊĂĆêøćÿŠüîñÿöüĆêëčéĉïǰéĉîĒéÜøšĂ÷úą 

70ǰ×ĊĚđúČęĂ÷ìĊęĔßšĒúšüøšĂ÷úąǰ30ǰñúÖćøóĆçîćîüĆêÖøøöÖćøóĆçîćđýþ

ü Ć êë č é ĉ ïÝćÖÖćø đÖþêøÿ Ď Š ü Ć ÿé č à Ć ïî Ě Ĉ ǰ đó Č ę ĂÖćøðú Ď Öê šî ĕö š ǰ 

ĔîÜćîüĉÝĆ÷ǰóïüŠćǰöĊÖćøîĈìøĆó÷ćÖøöćĔßšÙčšöÙŠćǰßŠü÷úéðøĉöćè×ĂÜ

đÿĊ÷ǰǰĒúąúéõćøąĔîÖćøÖĈÝĆéđýþüĆêëčéĉïǰøüöìĆĚÜÿøšćÜöĎúÙŠćĔĀšÖĆïđýþ

üĆêëčéĉï×ĂÜßčößîǰîĂÖÝćÖîĊĚǰüĆÿéčàĆïîĚĈéĆÜÖúŠćü÷ĆÜÿćöćøëßŠü÷ĔîÖćø

ÖĆÖđÖĘïÙüćößČĚîĕüšÖĆïêšîĕöšĕéšǰĒúąßŠü÷éċÜÙüćößčŠößČĚîĔĀšĂ÷ĎŠÖĆïéĉîđðŨî

ÙĈÿĈÙĆâ: 

óĆçîćđýþüĆêëčéĉï/üĆÿéčàĆïîĚĈ/ 

ÖćøéĎéàĆï 
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Objective of this research was to study physical properties 

and innovation of the development of agricultural waste to 

water absorbent for planting by studying theǰproperties of 

water absorption, water evaporation side and forming 

characteristics. The researcherǰused 3 types of agricultural waste 

raw materials as a mixture, namely rice husk ash, sawdust 

and leaves�ǰTheǰformula was used to find the ingredients by 

entering the percentage table to find the mix ratio 

between raw materials 90 and clay 10 respectively. The 

ratio was found until the completion of 9 formulas for all 

3 types. The test rods with an inner line length of 10 cm were 

extruded, waited to dry, and then burned at a temperature 

of 700°C soaked for 24 hours and weighed. After removing 

the test stick every 5 minutes for 20 minutes, all 3 types of 

raw materials were recorded. we found that sawdust raw 

materials and formulas with ingredients between 70% red clay 

and 30% sawdust had the highest water absorption at 128.64% 

and the lowest dehydration at 15.88%, followed by the raw 

material rice husk ash, formula 4, containing 40% red clay and 

60% rice husk ash. The water absorption value was 75.81% 

and the dehydration value was 21% and the last one was 

leaf raw material formula 6 contain 60% red clay, 40% leaf 

had water absorption value of 12.36%. The dehydration value 

was 18.24%. From the test, the investigator chose the formula 

mixed with sawdust because it was the formula that absorbed 

the most moisture at 13.98%. The raw material mix ratio was 

70% red clay, 30% used sawdust. The results of innovation 

development in the development of agricultural waste to 

water absorbent for tree planting found that the resource was 

used cost-effectively. It helps reducing the amount of waste 

and reducing the burden of waste disposal as well as creating 

value for the waste material of the community. In addition, 

____________________________ 
 

Keywords: 

Develop raw materials/Water 

absorbent/Adsorption 
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such water absorbent can also help to retain moisture in 

the trees and help draw moisture into the soil as a new 

alternative material for those who love to plant trees and 

need moisture in the area.ǰ 
 

 

1. ïìîĈǰǰ 

ÖćøđðúĊę÷îĒðúÜøąïïõĎöĉĂćÖćýđÖĉé×ċĚîÝćÖÖćøðúŠĂ÷ÖŢćàÙćøŤïĂîĕéĂĂÖĕàéŤĒúąÖŢćàđøČĂîÖøąÝÖĂČęîėǰĂĂÖÿĎŠ

ïøø÷ćÖćýēúÖĔîßŠüÜ���ǰÖüŠćðŘìĊęñŠćîöćǰÖŢćàđøČĂîÖøąÝÖéĎéàĆïĒúąÖĆÖđÖĘïÙüćöøšĂîìĊęĒñŠĂĂÖÝćÖēúÖ [1]ǰìĈĔĀšÿõćó

õĎöĉĂćÖćýõć÷ĔîēúÖĕéšđÖĉéÖćøđðúĊę÷îĒðúÜĒúąìĈĔĀšēúÖøšĂî×ċĚî àċęÜÿĆÜđÖêĕéšÝćÖÙüćöĒĀšÜĒúšÜìĊę÷ćüîćîĒúąøčîĒøÜ

öćÖ÷ĉęÜ×ċĚîĔîìčÖðŘǰàċęÜÝąÿŠÜñúÖøąìïêŠĂøąïïîĉđüýĕöŠđÞóćąđóĊ÷ÜĒêŠöîčþ÷Ťǰ÷ĆÜøüöĕðëċÜÿĉęÜêŠćÜǰėǰìĊęĂćýĆ÷Ă÷ĎŠïîēúÖĂĊÖ

éšü÷ǰÝċÜĕéšøèøÜÙŤĔĀšöĊÖćøĀ÷čéìĈúć÷íøøößćêĉĒúąðúĎÖêšîĕöšđóČęĂìéĒìîǰêšîĕöš÷ĆÜßŠü÷ĔîÖćøñúĉêĂĂÖàĉđÝîǰéĎéàĆï

ÙćøŤïĂîĕéĂĂÖĕàéŤǰđðŨîìĊęĂ÷ĎŠĂćýĆ÷×ĂÜÿĆêüŤĀúćÖĀúć÷ßîĉéǰ[2]ǰđóČęĂéċÜÙüćößčŠößČĚîöćÿĎŠēúÖĂĊÖìĆĚÜĒúąđóČęĂúéÙüćö

øšĂîàċęÜìüĊöćÖ×ċĚîĒúą÷ćüîćîđóĉęö×ċĚîǰÝîìĈĔĀšđÖĉéðŦâĀć×ćéĒÙúîîĚĈĔîĀîšćøšĂîǰìĈĔĀšîĚĈĕöŠóĂđóĊ÷ÜêŠĂÖćøĂčðēõÙ

ĒúąïøĉēõÙǰĀćÖ×ćéîĚĈĒúšüìčÖÿĉęÜÖĘÝąĕöŠÿćöćøëéĈøÜĂ÷ĎŠĕéšǰêšîĕöšÖĘđðŨîÿĉęÜĀîċęÜìĊęÝĈđðŨî ǰêŠĂöîčþ÷ŤǰßŠü÷ĔîÖćø

ÿøšćÜĂĂÖàĉđÝîĒúąøŠöđÜćĔĀšÖĆïöîčþ÷ŤǰĒúąêšîĕöšđĀúŠćîĊĚÝĈđðŨîêšĂÜĔßšîĚĈĔîÖćøéĎĒúĒúąøĆÖþćǰàċęÜĀćÖÙĉéđðŨîðøĉöćè

îĚĈĒúšüǰÝĈđðŨîêšĂÜĔßšîĚĈĔîÖćøéĎĒúöĀćýćúǰĒúąöĊÙüćößĆéđÝîüŠćǰðøąđìýĕì÷đ×šćÿĎŠÙüćöđÿĊę÷ÜđøČęĂÜÖćø×ćéĒÙúîîĚĈǰ

àċęÜøĆåïćúÖĈúĆÜñúĆÖéĆîøŠćÜóøąøćßïĆââĆêĉìøĆó÷ćÖøîĚĈìĊęĂ÷ĎŠĔî×ĆĚîêĂîÖćøóĉÝćøèć×ĂÜÿõćîĉêĉïĆââĆêĉĒĀŠÜßćêĉ [3]ǰ

ĒêŠëšćĀćÖđøćÿćöćøëǰúéðøĉöćèÖćøĔßšîĚĈĔîÖćøéĎĒúêšîĕöšúÜĕéšǰÖĘÝąđðŨîÖćøßŠü÷ðøąĀ÷ĆéÖćøĔßšìøĆó÷ćÖøîĚĈúÜĕéšǰ

ĒúąúéÙŠćĔßšÝŠć÷ĔîÖćøéĎĒúéċÜÙüćößČĚîĔĀšÖĆïóČĚîéĉî 

ðŦÝÝčïĆîĒîüÙĉéĔîÖćøĔßšìøĆó÷ćÖøìĊęöĊĂ÷ĎŠĂ÷ŠćÜÙčšöÙŠćǰÿćöćøëßŠü÷úéðøĉöćè×÷ąĔĀšîšĂ÷úÜǰéšü÷Öćøúé

ÖćøĔßšǰÖćøîĈÖúĆïöćĔßšàĚĈǰÙČĂǰÖćøîĈÿĉęÜ×ĂÜìĊę÷ĆÜĔßšĕéšÖúĆïöćĔßšàĚĈǰàċęÜüĉíĊîĊĚÝąßŠü÷úéðøĉöćè×÷ąĕéšÝĈîüîöćÖǰĒúą

ÖćøîĈ×÷ąÖúĆïöćĔßšĔĀöŠǰ[4]ǰÖćøîĈüĆêëčéĉïìĊę÷ĆÜÿćöćøëĔßšÜćîĕéšǰÖúĆïöćĔßšàĚĈĒúąÖćøîĈüĆêëčéĉïñúĉêõĆèæŤìĊęĔßšÜćî

ĒúšüöćĒðøøĎðǰđóČęĂîĈÖúĆïöćĔßšðøąē÷ßîŤĔĀöŠǰĒúąîĂÖÝćÖßŠü÷úéðøĉöćè×÷ąúÜĕéšĒúšüǰ÷ĆÜßŠü÷úéðøĉöćèÖćøĔßš

ìøĆó÷ćÖøǰĔßšìøĆó÷ćÖøĂ÷ŠćÜÙčöÙŠćǰßŠü÷ĂîčøĆÖþŤÿĉęÜĒüéúšĂöĕéšéšü÷ 

ñĎšüĉÝĆ÷öĊÙüćöÿîĔÝìĊęÝąñúĉêüĆêëčéĉïàĆïîĚĈǰìĊęÿćöćøëéĎéàĆïîĚĈĕéšðøĉöćèöćÖĒúąøĆÖþćÙüćößČĚîĕéšîćîǰ

đóČęĂìĊęÝąĔĀšêšîĕöšéĎéàĆïÙüćößČĚîÝćÖüĆêëčéĉïàĆïîĚĈǰàċęÜÝąÿŠÜñúĔĀšêšîĕöšöĊÙüćöÿéßČęîĒúąđ×Ċ÷üǰēé÷ĕöŠêšĂÜĔĀšîĚĈïŠĂ÷ǰėǰ

ĒúąÿøšćÜÙüćößčŠößČĚîĔĀšÖĆïóČĚîéĉîĂĊÖéšü÷ǰēé÷ÝąóĆçîćĔîđøČęĂÜ×ĂÜÖćøéĎéàċöîĚĈĒúąÖćøÖĆÖđÖĘïîĚĈǰîĚĈĀîĆÖ×ĂÜĒìŠÜ

ìéÿĂïöĊÙüćöĒ×ĘÜĒÖøŠÜǰúéêšîìčîìćÜÖćøñúĉêĒúąúéĂčèĀõĎöĉìćÜéšćîÖćøđñćúÜǰàċęÜÝąđðŨîÖćøúéêšîìčîēé÷đîšî

ÖćøĔßšüĆêëčéĉïĔîßčößîìĊęöĊǰđðŨîÖćøîĈüĆêëčéĉïìĊęöĊĔîßčößîÖúĆïöćĔßšàĚĈĒúąÙčšöÙŠćǰĒúąÿćöćøëêĂïÿîĂÜñĎšĔßšǰ 

ìĊęêšĂÜÖćøðøąĀ÷ĆéîĚĈĒúąêšĂÜÖćøÙüćößčŠößČĚîĔĀšÖĆïêšîĕöš 

 

2. üĉíĊéĈđîĉîÖćøüĉÝĆ÷ǰǰ 

ÖćøüĉÝĆ÷ÙøĆĚÜîĊĚñĎšüĉÝĆ÷ÖĈĀîéüĉíĊÖćøüĉÝĆ÷ǰđóČęĂĔĀšÿĈđøĘÝêćöüĆêëčðøąÿÜÙŤ×ĂÜÖćøüĉÝĆ÷ĕüšéĆÜîĊĚ 

1. ýċÖþćøüïøüö×šĂöĎúóČĚîåćîÖćøñúĉêǰĒúąđĂÖÿćøÜćîüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜĔîĂéĊêëċÜðŦÝÝčïĆî 

2. úÜóČĚîìĊęøüïøüö×šĂöĎúüĆêëčéĉïêŠćÜǰėǰêúĂéÝîðŦâĀćìĊęđðŨîĂčðÿøøÙêŠĂÖćøüĉÝĆ÷ĒúąìéúĂÜǰēé÷Ĕßš
ÖćøÿĆöõćþèŤÿĂïëćöÝćÖÙîĔîóČĚîìĊęǰîĈ×šĂöĎúìĊęĕéšöćüĉđÙøćąĀŤǰ 
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3. ñĎšüĉÝĆ÷ĕéšýċÖþć×šĂöĎúĒúąÙĆéđúČĂÖüĆêëčéĉïÝćÖßčößîǰÙČĂǰ×ĊĚđëšćĒÖúïéĈǰ×ĊĚđúČęĂ÷ĕöšĒúąĔïĕöšǰĔî×ĆĚîÖćøñÿö
ĒúąìéÿĂïǰñĎšüĉÝĆ÷ĔßšêąĒÖøÜøŠĂîđóČęĂĒ÷ÖüĆêëčéĉïìĊęöĊ×îćéĔĀâŠĂĂÖǰēé÷ĔßšêąĒÖøÜ×îćéǰ����ǰöĉúúĉđöêøǰéĆÜøĎðìĊęǰ� 

    
øĎðìĊęǰǰ1  üĆêëčéĉïĔßšĔîÖćøñúĉêĒìŠÜìéÿĂïàĆïîĚĈ 

 

4. ĔîÖćøñÿöüĆêëčéĉïēé÷ÖćøđøĊ÷ÜĂĆêøćÿŠüîñÿöĒêŠúąßîĉéǰēé÷đøĊ÷ÜøąéĆïÝćÖéĉîđĀîĊ÷üĒéÜǰ10ǰÖøĆö/

üĆêëčéĉïǰ90ǰÖøĆöǰìĆĚÜĀöéǰ�ǰÿĎêøǰßĆęÜÝîÙøïüĆêëčéĉïìĆĚÜǰ�ǰßîĉéǰìĈÖćøßĆęÜüĆêëčéĉïÝîĒúšüđÿøĘÝìčÖÿĎêøǰéĆÜøĎðìĊęǰ� 

 

 
øĎðìĊę 2  ĒÿéÜÖćøßĆęÜüĆêëčéĉïĔîÖćøñÿö 

 

5. ÖćøĂĆéÿŠüîñÿöÿĎêøìĊęĕéšßĆęÜêćöÿŠüî×šćÜêšîñÿöĔĀšđ×šćÖĆîÖĆïîĚĈÝîÿćöćøëðŦŪîĕéš ǰîĈöćêćÖĕüšÖĆï
ĒöŠóĉöóŤðĎîðúćÿđêĂøŤǰøĂĔĀšĀöćéóĂðŦŪîĕéšĂĆéđîČĚĂéĉîúÜĔîïúĘĂÖĒìŠÜìéÿĂïÝćÖüĆêëčéĉïìĆĚÜǰ3 ßîĉéǰøĂĔĀšĒìŠÜìéÿĂï

ĒĀšÜǰîĈöćüĆé×îćéÖćøĀéêĆüÖŠĂîÖćøđñćǰéĆÜøĎðìĊęǰ� 

 

  
øĎðìĊę �  ĒÿéÜÖćøĂĆéĒìŠÜìéÿĂï 

 

6. ĀúĆÜÝćÖĒìŠÜìéÿĂïĒĀšÜĒúąìĈÖćøüĆé×îćéđøĊ÷ïøšĂ÷ĒúšüǰîĈđ×šćÿĎŠđêćđñćìĊęĂčèĀõĎöĉǰ���ǰĂÜýćđàúđàĊ÷ÿǰ
àċęÜđðŨîĂčèĀõĎöĉìĊęßčößîìĈĂĉåĔßšĔîÖćøđñćĂĉåǰĒúąøĂñúìćÜÖć÷õćóĀúĆÜÝćÖîĈĒìŠÜìéÿĂïñŠćîÖćøđñćǰđóČęĂÙĆéđúČĂÖ

üĆêëčéĉïĒúąÿĎêøĔîÖćøñúĉêĒìŠÜìéÿĂïàĆïîĚĈìĊęöĊÙüćöđĀöćąÿöÝćÖÖćøñÿöüĆêëčéĉïĂ÷ŠćÜúąǰ9 ÿĎêøǰéĆÜøĎðìĊęǰ� 
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ǰ  
øĎðìĊę �  ĒÿéÜõćóñĎšðøąÖĂïÖćøĂĉåĒéÜĒúąĒìŠÜìéÿĂïìĊęñŠćîÖćøđñć 

 

7. ĀúĆÜÝćÖÖćøđñćìĊęĂčèĀõĎöĉǰ���ǰĂÜýćđàúđàĊ÷ÿǰĒúąüĉđÙøćąĀŤÙčèÿöïĆêĉìćÜÖć÷õćóǰüĆé×îćéĀúĆÜ

ÖćøđñćĒúąÿĆÜđÖêĒìŠÜìéÿĂïĀúĆÜÖćøđñćĔîĒêŠúąÿĎêøǰóïüŠćǰÿĎêøìĊęöĊðøĉöćèüĆêëčéĉïöćÖđÖĉîĕðÝą÷ŠĂ÷ÿúć÷đðŨîñÜ

ĕöŠÿćöćøë×ċĚîøĎðĕéšǰéĆÜøĎðìĊęǰ� 

 

ǰ ǰ ǰǰ 
øĎðìĊę �  ĒÿéÜĒìŠÜìéÿĂïìĊęñŠćîÖćøđñćĒúąĀćÖćøéĎéàċöîĚĈ 

 

8. ÖćøĀćÙŠćîĚĈìĊę÷ĆÜÙÜđĀúČĂĂ÷ĎŠĔîĒìŠÜìéÿĂïéĎéàċöîĚĈ ēé÷ÖćøîĈÙŠćđÞúĊę÷×ĂÜÖćøÙć÷îĚĈĂĂÖĒúąÙŠć×ĂÜ
ÖćøéĎéàċöîĚĈ×ĂÜĒìŠÜìéÿĂïîĚĈöćúïÖĆî đóČęĂĔĀšĕéšÙŠć×ĂÜîĚĈìĊę÷ĆÜÙÜđĀúČĂĂ÷ĎŠĔîĒìŠÜìéÿĂïǰéĆÜøĎðìĊęǰ� 

 

   
øĎðìĊę �  ĒÿéÜĒìŠÜìéÿĂïìĊęñŠćîÖćøđñćĒúąĀćÖćøéĎéàċöîĚĈ 

 

3. ñúÖćøüĉÝĆ÷ǰ 

ÖćøüĉÝĆ÷îüĆêÖøøöÖćøóĆçîćđýþüĆêëčéĉïÝćÖÖćøđÖþêøÿĎŠüĆêëčéĉïàĆïîĚĈ đóČęĂÖćøðúĎÖêšîĕöšǰñĎšüĉÝĆ÷ĕéšĒïŠÜ

ñúÖćøüĉÝĆ÷ĂĂÖđðŨîǰ� ÿŠüîǰÙČĂǰñúÖćøüĉđÙøćąĀŤîĚĈĀîĆÖĒúąÙčèÿöïĆêĉìćÜÖć÷õćóĀúĆÜđñćǰÖćøìéúĂÜÖćøéĎéàċöîĚĈ

ĒúąñúÖćøüĉđÙøćąĀŤÖćøìéúĂÜÖćøÙć÷îĚĈǰǰ 
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ñúÖćøüĉđÙøćąĀŤîĚĈĀîĆÖĒúąÙčèÿöïĆêĉìćÜÖć÷õćóĀúĆÜđñć ÝćÖÖćøüĆéÙŠćüĆêëčéĉïìĆĚÜǰ�ǰßîĉéìĊęñŠćîÖćøđñć

ĒúąÝéïĆîìċÖǰàċęÜĒìŠÜìéÿĂïĒêŠúąÿĎêøñĎšüĉÝĆ÷ĕéšìĈĒìŠÜìéÿĂïǰ�ǰĒìŠÜǰĒúšüîĈñúöćÙĈîüèĀćÙŠćđÞúĊę÷ǰàċęÜĕéšÙŠć  

éĆÜêćøćÜìĊęǰ� 
 

êćøćÜìĊęǰ1 ĒÿéÜñúÖćøüĉđÙøćąĀŤîĚĈĀîĆÖĒúąÙčèÿöïĆêĉìćÜÖć÷õćóÖŠĂîĒúąĀúĆÜđñćìĆĚÜǰ�ǰßîĉéǰđñćìĊęĂčèĀõĎöĉìĊęǰ��0 

ĂÜýćđàúđàĊ÷ÿ 

r 
ñÿö×ĊĚđúČĚĂ÷ ñÿöĔïĕöš ñÿö×ĊĚđëšćĒÖúï 

ÖŠĂîđñć ĀúĆÜđñć ÖŠĂîđñć ĀúĆÜđñć ÖŠĂîđñć ĀúĆÜđñć 

� ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš 

� ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš 

� ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš đðŨîñÜ đðŨîñÜ 

� ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš 16.59 15.60 

� 9.99 đðŨîñÜ ×ċĚîøĎðĕöŠĕéš ×ċĚîøĎðĕöŠĕéš 20.84 19.72 

� 13.81 đðŨîñÜ 26.20 21.27 23.69 22.39 

� 17.01 10.21 27.56 22.82 24.20 22.88 

� 20.28 14.19 29.74 25.07 28.88 27.31 

� 24.53 19.06 30.42 26.05 30.50 29.09 

�0 28.21 24.46 30.91 26.50 31.64 29.93 

 

ÝćÖÖćøüĉđÙøćąĀŤĒìŠÜìéÿĂïǰñĎšüĉÝĆ÷ÝąìĈÖćøÙĆéđúČĂÖÿĎêøìĊęöĊÙüćöđĀöćąÿöìćÜÖć÷õćóĒúąîĚĈĀîĆÖ

ĂĂÖöćüĆêëčéĉïúąǰ1 ÿĎêøǰđóČęĂîĈöćĀćÙŠćÖćøéĎéàċöîĚĈĒúąÖćøÙć÷îĚĈǰàċęÜÝćÖñúÖćøüĉđÙøćąĀŤóïüŠćǰüĆêëčéĉïìĊęĕéšÝćÖ×ĊĚ

đúČęĂ÷ǰñĎšüĉÝĆ÷đúČĂÖüĆêëčéĉïǰñÿö×ĊĚđúČęĂ÷ÿĎêøìĊęǰ�ǰàċęÜöĊÙüćöóøčîêĆüöćÖìĊęÿčéǰüĆêëčéĉïìĊęǰ�ǰñÿö×ĊĚđëšćĒÖúïÿĎêøìĊęǰ�ǰđðŨîÿĎêøìĊę

öĊÙüćöóøčîêĆüöćÖìĊęÿčéǰüĆêëčéĉïìĊęǰ�ǰñÿöĔïĕöšÿĎêøìĊęǰ�ǰđðŨîÿĎêøìĊęöĊÙüćöóøčîêĆüöćÖìĊęÿčéǰ 

 ñúÖćøìéÿĂïÖćøéĎéàċöîĚĈǰñĎšüĉÝĆ÷ĕéšîĈüĆêëčéĉïĒúąÿĎêøìĊęđúČĂÖöćìĈÖćøìéÿĂïǰêŠĂéšü÷ÖćøñÿöüĆêëčéĉï

ĒúąĂĆéĒìŠÜìéÿĂïđóĉęöĔîÖćøìéúĂÜÿĎêøúąǰ�ǰĒìŠÜǰđóČęĂĀćÙŠćđÞúĊę÷ĒúąìéÿĂïÙŠćÖćøéĎéàĆïîĚĈÝćÖÖćøìéÿĂïǰ

îĈöćÙĈîüèĀćÙŠćđÞúĊę÷đóČęĂÙĆéđúČĂÖüĆêëčéĉïǰéĆÜøĎðìĊęǰ� 
 

êćøćÜìĊęǰ� ÙŠćîĚĈĀîĆÖÖŠĂîĒúąĀúĆÜÖćøéĎéàċöîĚĈǰ 

ÿĎêø�

üĆêëčéĉï 

îĚĈĀîĆÖÖŠĂî

ĒßŠîĚĈ 

îĚĈĀîĆÖĀúĆÜ

ĒßŠîĚĈ 

îĚĈĀîĆÖĀúĆÜ

ĒßŠîĚĈǰ5 îćìĊ 

îĚĈĀîĆÖĀúĆÜ

ĒßŠîĚĈǰ10 

îćìĊ 

îĚĈĀîĆÖĀúĆÜ

ĒßŠîĚĈǰ15 

îćìĊ 

îĚĈĀîĆÖĀúĆÜ

ĒßŠîĚĈǰ20 

îćìĊ 

ÿĎêøìĊęǰ6 

Ĕïĕöš 
21.27 23.90 23.29 23.03 22.73 22.16 

ÿĎêøìĊęǰ4  

×ĊĚđëšćĒÖúï 
15.74 27.67 26.72 26.24 26.11 25.93 

ÿĎêøìĊęǰ7  

×ĊĚđúČęĂ÷ 
10.04 22.96 20.73 20.18 19.77 18.74 
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øĎðìĊęǰ�ǰĒÿéÜÙŠćđÞúĊę÷×ĂÜÖćøéĎéàĆïîĚĈǰìĆĚÜǰ�ǰßîĉé 

 

ñúÖćøìéúĂÜÖćøÙć÷îĚĈǰñĎšüĉÝĆ÷ĔßšđÙøČęĂÜüĆééĉÝĉêĂúđðŨîêĆüüĆéîĚĈĀîĆÖǰìĈÖćøÝĆïđüúćĀúĆÜÝćÖîĈĒìŠÜìéÿĂï

üĆêëčéĉïĂ÷ŠćÜúąǰ�ǰĒìŠÜǰđóČęĂĀćÙŠćđÞúĊę÷îĈĒßŠîĚĈĒúšüîĈöćÝĆïđüúćĒúąßĆęÜîĚĈĀîĆÖìčÖǰėǰ5 îćìĊǰđðŨîđüúćǰ20ǰîćìĊǰ

îĈîĚĈĀîĆÖ×ĂÜĒìŠÜìéÿĂïöćĀćÙŠćđÞúĊę÷ǰóïüŠćǰÖćøßĆęÜîĚĈĀîĆÖ×ĂÜĒìŠÜìéÿĂïöĊÖćøøąđĀ÷×ĂÜîĚĈĔÖúšđÙĊ÷ÜÖĆî ǰ

êŠćÜÖĆîïšćÜđúĘÖîšĂ÷ĔîĒêŠúąüĆêëčéĉïǰéĆÜøĎðìĊęǰ� 

 

 
øĎðìĊęǰ�ǰĒÿéÜÙŠćđÞúĊę÷×ĂÜÙŠćÖćøÙć÷îĚĈ×ĂÜĒìŠÜìéÿĂïǰìĆĚÜǰ�ǰßîĉé 

 

đöČęĂîĈñúÖćøìéúĂÜìĆĚÜ2 öćÿøčðñúǰēé÷ÖćøîĈ×šĂöĎúÖćøéĎéàĆïîĚĈĒúąĂĆêøćÖćøÙć÷îĚĈöćðøąÖĂïÖĆîǰ

óïüŠćǰ×ĊĚđúČęĂ÷öĊÙŠćÖćøéĎéàĆïîĚĈöćÖìĊęÿčéĂ÷ĎŠìĊęøšĂ÷úąǰ������ǰĒúąöĊÙŠćÖćøÙć÷îĚĈîšĂ÷ìĊęÿčéĂ÷ĎŠìĊęøšĂ÷úąǰ�����ǰ

øĂÜúÜöćÙČĂ ×ĊĚđëšćĒÖúïǰöĊÙüćöÙŠćÖćøéĎéàĆïîĚĈĂ÷ĎŠøšĂ÷úąǰ�����ǰĒêŠöĊÙŠćÖćøÙć÷îĚĈöćÖÖüŠćĔïĕöšđúĘÖîšĂ÷ǰĂ÷ĎŠìĊę

øšĂ÷úąǰ��ǰĒúąÿčéìšć÷ÙČĂǰĔïĕöšöĊÙüćöÙŠćÖćøéĎéàĆïîĚĈĂ÷ĎŠøšĂ÷úąǰ��.36ǰöĊÙŠćÖćøÙć÷îĚĈĂ÷ĎŠìĊęøšĂ÷úąǰ�����ǰàċęÜđöČęĂ

üĉđÙøćąĀŤĒúąÿøčðĒúšüǰñĎšüĉÝĆ÷öĊÙüćöÿîĔÝđúČĂÖìĊęÝąđúČĂÖĒìŠÜìéÿĂïìĊęöĊÿŠüîñÿö×ĂÜ×ĊĚđúČęĂ÷öćñúĉê ǰđóøćąöĊÙŠć 

ÖćøéĎéàĆïîĚĈìĊęöćÖìĊęÿčéǰöĊÖćøÙć÷îĚĈîšĂ÷ìĊęÿčéǰĂĊÖìĆĚÜđðŨîÖćøßŠü÷úéðøĉöćè×÷ąĒúąĔßšìøĆó÷ćÖøíøøößćêĉìĊęĔßšĒúšü

ĔĀšđÖĉéÙčèÙŠćÿĎÜÿčé 

ñúÖćø×ċĚîøĎðĒìŠÜìéÿĂï 

ĔîÖćø×ċĚîøĎðĒìŠÜìéÿĂïàĆïîĚĈǰÖćøüĉÝĆ÷ÙøĆĚÜîĊĚñĎšüĉÝĆ÷ĕéšđúČĂÖøĎðìøÜìĊęöĊ×îćéĒúąøĎðĒïïìĊęßčößîñúĉêĂĉåĕéš

ñúĉêĂ÷ĎŠĒúšüǰđóČęĂĔĀšÜŠć÷êŠĂÖćøìĊęßčößîÿćöćøëîĈöćĔßšðøąē÷ßîŤĕéšēé÷ñĎšüĉÝĆ÷đúČĂÖÖćø×ċĚîøĎðéšü÷öČĂēé÷ÖćøĂĆéïúĘĂÖǰ

éĆÜøĎðìĊęǰ� 
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Öćø×ċĚîøĎðĒïïĂĆééšü÷öČĂ 

 

     
øĎðìĊęǰ�ǰÖćø×ċĚîøĎðüĆÿéčàĆïîĚĈđóČęĂÖćøðúĎÖìéÿĂïéšü÷üĉíĊÖćøĂĆééšü÷öČĂ 

 

ÖćøêćÖĒìŠÜìéÿĂïàĆïîĚĈ 

ÖćøêćÖĒìŠÜìéÿĂïüĆÿéčàĆïîĚĈǰñĎšüĉÝĆ÷ĕéšĔßšÖøąïüîÖćøĔîÖćøñúĉêĒïïßčößîîĈöćđøĊ÷Ü ǰđöČęĂëĂéĒïï

ĂĂÖĒúšüǰêšĂÜìĉĚÜêćÖĒééĕüšĔĀšĒĀšÜÿîĉì øą÷ąđüúćìĊęñĎšüĉÝĆ÷ĔßšĔîÖćøêćÖĒééîĆĚîñĎšüĉÝĆ÷Ĕßšđüúć ðøąöćè 3-4 üĆî  

ìĈÖćøóúĉÖĒìŠÜìéÿĂïüĆîúąÙøĆĚÜǰéĆÜøĎðìĊęǰ�� 
 

    
øĎðìĊę 10ǰĒìŠÜìéÿĂïüĆÿéčàĆïîĚĈìĊęñŠćîÖćøĂĆéïúĘĂÖđøĊ÷ïøšĂ÷êćÖøĂÖćøđñć 

 

ÖćøđñćĒìŠÜìéÿĂïàĆïîĚĈ 

ÖćøđñćĒìŠÜìéÿĂïüĆÿéčàĆïîĚĈđóČęĂÖćøðúĎÖǰñĎšüĉÝĆ÷ĔßšĂčèĀõĎöĉĔîÖćøđñćǰìĊę 700 ĂÜýćđàúđàĊ÷ÿđðŨîĂčèĀõĎöĉ

ìĊęßčößîĔßšĔîÖćøđñćĂĉåǰĀúĆÜÝćÖÖćøđñćĒìŠÜìéÿĂïĂĂÖöćöĊÙüćöÿöïĎøèŤǰĕöŠóïøĂ÷ĒêÖøšćü×ĂÜêĆüĒìŠÜìéÿĂïǰ

ĒìŠÜìéÿĂïöĊÙüćöĒ×ĘÜĒøÜǰéĆÜøĎðìĊęǰ�� 
 

ǰ  
øĎðìĊęǰ�� ÖćøđñćĒìŠÜìéÿĂïüĆÿéčàĆïîĚĈìĊęĂčèĀõĎöĉǰ700 ĂÜýćđàúđàĊ÷ÿ 

 

ñúÖćøîĈĕðĔßšÖĆïóČĚîìĊę 

ĔîÖćøìéÿĂïðøąđöĉîñúǰÝćÖÖćøúÜóČĚîìĊęĒúąÿĈøüÝĒúąÿĂïëćöÝćÖñĎšöĊĀîšćìĊęéĎĒúąêšîĕöšǰóïüŠćǰÿŠüîĔĀâŠ

ĀúĆÜÝćÖìĈÖćøðúĎÖêšîĕöšĔĀöŠǰÝąêšĂÜìĈÖćøøéîĚĈìčÖǰėǰüĆîǰđóČęĂðŜĂÜÖĆîÖćø×ćéîĚĈǰúĆÖþèą×ĂÜÖćøðúĎÖêšîĕöšÿŠüîĔĀâŠǰ
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àċęÜÝćÖÖćøÿĂïëćöđÝšćĀîšćìĊęéĎĒúǰóïüŠćǰĀúĆÜÝćÖöĊÖćøðúĎÖĒúšüÝąêšĂÜìĈÖćøéĎĒúąøéîĚĈìčÖüĆîǰđðŨîøą÷ąđüúćîćî

đðŨîðŘǰìĈĔĀšđÿĊ÷ìøĆó÷ćÖøîĚĈĒúąêšĂÜĔßšïčÙúćÖøĔîÖćøéĎĒúǰéĆÜøĎðìĊęǰ�� 
 

    

øĎðìĊę 12 øëîĚĈìĊęĔßšøéêšîĕöš 

 

ìĈÖćøìéÿĂïéšü÷ÖćøîĈĒìŠÜìéÿĂïüĆÿéčàĆïîĚĈǰ×čéĀúčöìĊęÝąìĈÖćøðúĎÖêšîĕöšüćÜĕüšïøĉđüèøĂïĀøČĂ

îĈĕðÖŠĂïøĉđüèìĊęêšĂÜÖćøÙüćößčößČęîǰĀúĆÜÝćÖîĆĚîîĈéĉîÖúïúÜĕðĒúšüîĈêšîĕöšðúĎÖĒúšüøéîĚĈêšîĕöšđĀöČĂîðÖêĉ ǰ

ĒìŠÜìéÿĂïüĆÿéčàĆïîĚĈÝąìĈĀîšćìĊęđðŨîêĆüđÖĘïîĚĈúéÖćøøąđĀ÷×ĂÜîĚĈǰàċęÜÝąÿćöćøëéċÜÙüćößčŠößČĚîĔĀšĂ÷ĎŠÖĆïóČĚîìĊęðúĎÖ

ĕéšîćîǰĒúą÷ĆÜđðŨîÖćøúéÙŠćĔßšÝŠć÷ĔîÖćøéĎĒú àċęÜĀúĆÜÝćÖÖćøìéÿĂïĔîÖćøîĈĒìŠÜìéÿĂïüĆÿéčàĆïîĚĈöćĔßšĔîÖćøðúĎÖ

đóČęĂßŠü÷éċÜÙüćößčŠößČĚîǰÝćÖÖćøÿĂïëćöĒúąÿĆÜđÖêǰóïüŠćǰéĉîïøĉđüèøĂïêšîĕöšöĊÙüćößčŠößČĚî×ċĚîĒúąêšîĕöšÿćöćøë

÷Čîøą÷ąĕéšîćî×ċĚî 3-5 üĆîǰéĆÜøĎðìĊęǰ�� 
 

  
 

  
øĎðìĊęǰ��ǰÖćøîĈĒìŠÜìéÿĂïàĆïîĚĈĕðĔßšĔîÖćøüćÜïøĉđüèøĂïǰėǰêšîĕöšđóĊęĂàĆïîĚĈ 

 

4. Ăõĉðøć÷ñúÖćøüĉÝĆ÷ǰǰ 
ÝćÖÖćøüĉÝĆ÷ĔîÙøĆĚÜîĊĚǰñĎšüĉÝĆ÷ĕéšĂõĉðøć÷ñúđðŨîêĂîǰėǰéĆÜîĊĚ 

ÖćøìéúĂÜêĂîìĊęǰ1 óïüŠćǰĒìŠÜìéÿĂïìĊęñÿö×ĊĚđëšćĒÖúïĒìŠÜìéÿĂïÝąöĊîĚĈĀîĆÖđïćǰĒêŠÖćø÷ċéđÖćąøąĀüŠćÜ

ĒìŠÜìéÿĂïöĊÖćøĒêÖøšćüĒúą÷ŠĂ÷ÿúć÷ĀúĆÜđñćǰìĊęöĊÿŠüîñÿö×ĂÜĒÖúïéĈðøĉöćèǰøšĂ÷úąǰ60ı90 ĒìŠÜìéÿĂïìĊęñÿö
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×ĊĚđúČęĂ÷ǰÿćöćøëÝĆïêĆüÖĆîĕéšéĊĀúĆÜÝćÖđñćöĊÙüćöóøčîêĆüðøĉöćèǰøšĂ÷úąǰ10ı60ǰĒúąĒìŠÜìéÿĂïìĊęñÿöĔïĕöšǰ 

öĊîĚĈĀîĆÖđïćǰĒêŠÙüćöóøčîêĆüĕöŠÿöęĈđÿöĂìĆĚÜĒìŠÜìéÿĂïĀúĆÜÝćÖđñćðøĉöćèǰøšĂ÷úąǰ10ı60 

ÖćøìéúĂÜêĂîìĊęǰ2 ÖćøìéúĂÜìĈĒìŠÜìéÿĂïÿĎêøìĊęñÿöéšü÷×ĊĚđëšćĒÖúïǰđöČęĂđñćĔîøąéĆïĂčèĀõĎöĉǰ700 

ĂÜýćđàúđàĊ÷ÿǰđîČĚĂéĉîÿćöćøëìîÙüćöøšĂîĕéšéĊǰĕöŠđÖĉéÖćøïĉéđïĊĚ÷üǰĕöŠ÷čïêĆüĀúĆÜÖćøđñćǰĒìŠÜìéÿĂïÿĎêøìĊęñÿöéšü÷

×ĊĚđúČęĂ÷ǰđöČęĂđñćĔîøąéĆïĂčèĀõĎöĉǰ700 ĂÜýćđàúđàĊ÷ÿǰđîČĚĂéĉîÿćöćøëìîÙüćöøšĂîĕéšéĊǰĕöŠđÖĉéÖćøïĉéđïĊĚ÷üǰĕöŠ÷čïêĆü

ĀúĆÜÖćøđñćǰĒìŠÜìéÿĂïÿĎêøìĊęñÿöéšü÷ĔïĕöšđöČęĂđñćĔîøąéĆïĂčèĀõĎöĉǰ700 ĂÜýćđàúđàĊ÷ÿǰđîČĚĂéĉîÿćöćøëìîÙüćöøšĂî

ĕéšéĊǰđÖĉéÖćøïĉéđïĊĚ÷üđúĘÖîšĂ÷ǰöĊÖćø÷čïêĆüĀúĆÜÖćøđñć 

 

5. ÿøčðñúÖćøüĉÝĆ÷ǰǰ 

ÖćøüĉÝĆ÷ÙøĆĚÜîĊĚǰđðŨîÖćøìéúĂÜóĆçîćđýþüĆêëčéĉïÝćÖÖćøđÖþêøÿĎŠüĆÿéčàĆïîĚĈđóČęĂÖćøðúĎÖêšîĕöšǰēé÷öĊ

üĆêëčðøąÿÜÙŤǰđóČęĂýċÖþćĂĆêøćÿŠüîñÿöøąĀüŠćÜéĉîǰ×ĊĚđëšćĒÖúïǰ×ĊĚđúČĚĂ÷ĒúąĔïĕöšǰÖćøìéÿĂïÖćøéĎéàĆïîĚĈǰàċęÜñúÖćøüĉÝĆ÷

ÿøčðđðŨîǰ�ǰêĂîǰéĆÜîĊĚǰñúÖćøüĉđÙøćąĀŤîĚĈĀîĆÖĒúąÙčèÿöïĆêĉìćÜÖć÷õćóĀúĆÜđñćǰéĎéàċöîĚĈǰĒúąÖćøÙć÷îĚĈ 

ÝćÖÖćøìéúĂÜêĂîìĊęǰ1ǰñúÖćøüĉđÙøćąĀŤîĚĈĀîĆÖĒúąÙčèÿöïĆêĉìćÜÖć÷õćóĀúĆÜđñćǰđðŨîÖćøÙĆéđúČĂÖ

üĆêëčéĉïĒúąÿĎêøđïČĚĂÜêšîǰđóČęĂúéÝĈîüîÙĆéđúČĂÖÿĎêøìĊęöĊÙüćöđĀöćąÿöìĊęÿčéǰÝćÖÖćøÿĆÜđÖêìćÜÖć÷õćóĒúąîĚĈĀîĆÖǰ

ìĈÖćøÙĆéđúČĂÖĂĂÖöćüĆêëčéĉïúąǰ1 ÿĎêøǰđóČęĂîĈöćĀćÙŠćÖćøéĎéàċöîĚĈĒúąÖćøÙć÷îĚĈǰàċęÜÝćÖñúÖćøüĉđÙøćąĀŤóïüŠćǰ

üĆêëčéĉïìĊęĕéšÝćÖ×ĊĚđúČęĂ÷ǰñĎšüĉÝĆ÷đúČĂÖüĆêëčéĉïǰñÿö×ĊĚđúČęĂ÷ÿĎêøìĊęǰ�ǰàċęÜöĊÙŠćîĚĈĀîĆÖĀć÷ĕðöćÖìĊęÿčéǰüĆêëčéĉïìĊęǰ�ǰñÿö×ĊĚđëšć

ĒÖúïǰÿĎêøìĊęǰ�ǰđðŨîÿĎêøìĊęöĊîĚĈĀîĆÖđïćöćÖìĊęÿčéǰüĆêëčéĉïìĊęǰ�ǰñÿöĔïĕöšÿĎêøìĊęǰ�ǰđðŨîÿĎêøìĊęöĊÙŠćîĚĈĀîĆÖöćÖìĊęÿčé 

ÝćÖÖćøìéúĂÜêĂîìĊęǰ� ÖćøìéúĂÜĀćĂĆêøćÿŠüîñÿöÖćøéĎéàĆïîĚĈ ēé÷ìĈÖćøìéÿĂïüĆêëčéĉïìĊęĕéšÙĆéđúČĂÖ

öć×šćÜêšîǰîĈöćñÿöĒúąĂĆéĒìŠÜìéÿĂïüĆêëčéĉïúąǰ3 ĒìŠÜǰđóČęĂîĈöćĀćÙŠćđÞúĊę÷îĚĈĀîĆÖ×ĂÜĒìŠÜìéÿĂïĒêŠúąÿĎêøǰ

óïüŠćǰÿĎêøìĊęÿćöćøëéĎéàĆïîĚĈöćÖìĊęÿčéǰÙČĂǰüĆêëčéĉï×ĊĚđúČęĂ÷ǰÿĎêøìĊęǰ�ǰöĊÿŠüîñÿöĂ÷ĎŠøąĀüŠćÜǰéĉîĒéÜøšĂ÷úąǰ��ǰ×ĊĚđúČęĂ÷

øšĂ÷úąǰ��ǰöĊÙŠćÖćøéĎéàĆïîĚĈöćÖìĊęÿčéǰĂ÷ĎŠìĊęøšĂ÷úąǰ������ǰøĂÜúÜöćÙČĂ üĆêëčéĉï×ĊĚđëšćĒÖúïǰÿĎêøìĊęǰ�ǰöĊÿŠüîñÿöǰ

Ă÷ĎŠøąĀüŠćÜǰéĉîĒéÜøšĂ÷úąǰ��ǰ×ĊĚđëšćĒÖúïøšĂ÷úąǰ��ǰöĊÙüćöÙŠćÖćøéĎéàĆïîĚĈĂ÷ĎŠøšĂ÷úąǰ�����ǰĒúąÿčéìšć÷ÙČĂǰ

üĆêëčéĉïĔïĕöšǰÿĎêøìĊęǰ�ǰöĊÿŠüîñÿöĂ÷ĎŠøąĀüŠćÜǰéĉîĒéÜøšĂ÷úąǰ��ǰĔïĕöšøšĂ÷úąǰ��ǰöĊÙüćöÙŠćÖćøéĎéàĆïîĚĈĂ÷ĎŠøšĂ÷úąǰ

���36ǰǰ 

ÝćÖÖćøìéúĂÜêĂîìĊęǰ �ǰÖćøìéúĂÜĀćĂĆêøćÿŠüîñÿöÖćøÙć÷îĚĈ  ēé÷ÖćøîĈĒìŠÜìéÿĂï×šćÜêšîǰ  

öćìéÿĂïêŠĂéšü÷ÖćøÝĆïđüúćǰĀúĆÜÝćÖîĈĒìŠÜìéÿĂïĒßŠîĚĈĒúšüîĈöćÝĆïđüúćĒúąßĆęÜîĚĈĀîĆÖìčÖǰėǰ5 îćìĊǰđðŨîđüúćǰ

20 îćìĊǰîĈîĚĈĀîĆÖ×ĂÜĒìŠÜìéÿĂïöćĀćÙŠćđÞúĊę÷ǰóïüŠćǰÖćøßĆęÜîĚĈĀîĆÖ×ĂÜĒìŠÜìéÿĂïöĊÖćøøąđĀ÷×ĂÜîĚĈĔÖúšđÙĊ÷ÜÖĆîǰ

êŠćÜÖĆîïšćÜđúĘÖîšĂ÷ĔîĒêŠúąüĆêëčéĉïǰĒúąÝćÖÖćøìéÿĂïóïüŠćǰÿĎêøìĊęÙŠć÷îĚĈîšĂ÷ìĊęÿčéǰÙČĂǰüĆêëčéĉï×ĊĚđúČęĂ÷ǰÿĎêøìĊęǰ�ǰ

öĊÿŠüîñÿöĂ÷ĎŠøąĀüŠćÜǰéĉîĒéÜøšĂ÷úąǰ��ǰ×ĊĚđúČęĂ÷øšĂ÷úąǰ��ǰöĊÙŠćÖćøÙć÷îĚĈîšĂ÷ìĊęÿčéĂ÷ĎŠìĊęøšĂ÷úąǰ�����ǰøĂÜúÜöćÙČĂǰ

üĆêëčéĉïĔïĕöšǰÿĎêøìĊęǰ�ǰöĊÿŠüîñÿöĂ÷ĎŠøąĀüŠćÜǰéĉîĒéÜøšĂ÷úąǰ��ǰĔïĕöšøšĂ÷úąǰ��ǰöĊÙŠćÖćøÙć÷îĚĈĂ÷ĎŠìĊęøšĂ÷úąǰ�����ǰ

Ēúąÿčéìšć÷ÙČĂǰüĆêëčéĉï×ĊĚđëšćĒÖúïǰÿĎêøìĊęǰ�ǰöĊÿŠüîñÿöĂ÷ĎŠøąĀüŠćÜǰéĉîĒéÜøšĂ÷úąǰ��ǰ×ĊĚđëšćĒÖúïøšĂ÷úąǰ��ǰöĊÙŠć

ÖćøÙć÷îĚĈĂ÷ĎŠìĊęøšĂ÷úąǰ��ǰ 
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