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đคøČęĂงĂĆดคĂîกøĊตïúĘĂกดšü÷øąïïĕăดøĂúĉก 
Concrete machine press hydraulic system 
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ïìคĆด÷ŠĂ 
ēคøงกćøนĊĚöĊüĆตถčðøąÿงคŤđóČęĂĂĂกĒบบǰĒúąÿøšćงđคøČęĂงĂĆดคĂนกøĊตบúĘĂกøąบบĕăดøĂúĉกđóČęĂชŠü÷đóĉęöðøąÿĉทธĉõćóĔนกćøñúĉต
คĂนกøĊตบúĘĂกǰøąบบĕăดøĂúĉกðøąกĂบดšü÷öĂđตĂøŤĕôôŜćǰ2ǰĒøงöšćǰĒøงดĆนĕôôŜćǰ220ǰēüúตŤǰ1,420 øĂบตŠĂนćทĊǰกĞćúĆงĒøงดĆน
ÿĎงÿčดǰ152.85ǰกĉēúกøĆöตŠĂตćøćงđซนตĉđöตøǰĒöŠóĉöóŤทĊęĔชšขċĚนøĎðคĂนกøĊตบúĘĂกöĊขนćดǰกüšćงǰ200ǰöĉúúĉđöตøǰ÷ćüǰ400ǰ
öĉúúĉđöตøǰüĆÿดčñÿöทĊęจąขċĚนøĎððøąกĂบดšü÷ǰðĎนซĊđöนตŤðĂøŤตĒúนดŤðøąđõทǰ1ǰทøć÷ǰĒúąĔ÷öąóøšćüǰĂĆตøćÿŠüนēด÷öüúขĂงðĎนǰ
ตŠĂǰทøć÷øüöกĆบĔ÷öąóøšćüđทŠćกĆบǰ1ǰตŠĂǰ3ǰĀúĆงจćกกćøขċĚนøĎðคĂนกøĊตบúĘĂกนĞćĕðบŠöĔนนĚĞćēด÷ĒบŠงđðŨนǰ3ǰกúčŠöǰĕดšĒกŠǰ7ǰüĆนǰ
14ǰüĆนǰĒúąǰ28ǰüĆนǰตćöúĞćดĆบǰñúกćøทดÿĂบคüćöĒขĘงĒøงตšćนกćøĂĆดขĂงคĂนกøĊตบúĘĂกทĊęĕดšñúตćööćตøฐćนǰöĂก.2601-
2556ǰคČĂชŠüงøą÷ąđüúćบŠöคĂนกøĊตบúĘĂกǰ14ǰüĆนǰĕดšคŠćคüćöĒขĘงĒøงตšćนกćøĂĆดđฉúĊę÷ǰ21.98ǰกĉēúกøĆöตŠĂตćøćงđซนตĉđöตøǰ
ÿŠüนชŠüงđüúćขĂงกćøบŠöǰ7ǰüĆนǰĒúąǰ28ǰüĆนǰĕöŠĕดšตćööćตøฐćนǰöĂก.2601-2556 
คĞćÿĞćคĆญǰ:ǰöćตøฐćนǰöĂก.2601-2556 

 
Abstract 
The aims of the project is to design and build a hydraulic concrete block compression machine in order to 

increase the efficiency of making concrete block. ǰThe hydraulic system consists of a 2 horsepower electric 

motor with a voltage of 220 volts, 1,420 rpm. ǰThe maximum pressure of 152. 85 kilograms per square 

centimeter. ǰThe mold used for forming concrete blocks is 200 mm wide and 400 mm long. ǰComposite 

materials to be molded consist of Portland cement type 1 sand and coconut fiber.ǰThe ratio of the mass of 

cement to sand combined with coconut fiber was 1:ǰ3.ǰAfter forming the concrete blocks by curing in water, 

it divided into 3 groups which are 7 days, 14 days and 28 days respectively.ǰThe results of the compressive 

strength test of concrete blocks in accordance with the standards TIS. ǰ2601-2556 is 14 days of curing time, 

21. 98 kilograms per square centimeter. ǰWith compression complying with standards TIS. ǰ2601- 2556, the 

incubation time of 7 days and the incubation time of 14 days is less than the standard. 
Keywords:ǰTIS.ǰ2601-2556 
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1.ïìîĞć 
ðŦจจčบĆนüĆÿดčĔนงćนกŠĂÿøšćงđðŨนÿĉęงทĊęจĞćđðŨนตŠĂกćø

óĆฒนćĂčตÿćĀกøøöǰชčöชนǰÿĆงคöǰĒúąðøąđทýชćตĉĂ÷Šćงöćก
ซċęงüĆÿดčงćนกŠĂÿøšćงกĘöĊĀúćกĀúć÷ðøąđõทǰđชŠนǰðĎนǰĀĉนǰ
ทøć÷ǰคĂนกøĊตǰđðŨนตšนǰซċęงÿŠüนñÿöĔนüĆÿดčĒตŠúąðøąđõทกĘ
ĒตกตŠćงกĆนĕðǰกćøขċĚนøĎðจċงจċงöĊüĉธĊกćøĀúćกĀúć÷ขċĚนĂ÷ĎŠกĆบ
øĎðทøงǰĒúąÿŠüนñÿöǰĂ÷ŠćงđชŠนคĂนกøĊตบúĘĂกđðŨนüĆÿดčทĊęđøć
đĀĘนกĆนöćกđนČęĂงจćกüĆÿดčชนĉดนĊĚĔชšĔนกćøทĞćñนĆงđóČęĂđÿøĉö
คüćöĒขĘงĒøงǰðŜĂงกĆนĂĆนตøć÷จćกÿõćüąĒüดúšĂöõć÷นĂกǰ
ÿøšćงคüćöđðŨนÿŠüนตĆüǰĒúąกćøตกĒตŠงǰซċęงñĎšจĆดทĞćēคøงงćนĕดš
đĀĘนคüćöÿĞćคĆญขĂงüĆÿดčĔนกćøกŠĂÿøšćงจċงÿนĔจทĊęóĆฒนć
đคøČęĂงจĆกøđóČęĂกćøขċĚนøĎðคĂนกøĊตบúĘĂกǰนĞćöćĔชšĔนกćø
óĆฒนćชčöชนĔĀšöĊตšนทčนĔนกćøกŠĂÿøšćงǰตŠĂđตĉöúดúงจćกđดĉöǰ
ĒúąĕดšตćööćตøฐćนñúĉตĂčตÿćĀกøøöǰซċęงกćøñúĉตคĂนกøĊต
บúĘĂกöĊðŦจจĆ÷Āúć÷ดšćนĔนĒตŠúąñĎšñúĉตซċęงจąöĊคüćöĒตกตŠćง
ทćงดšćนÿŠüนñÿöǰกćøĔชšงćนǰĒúąøćคćǰñĎšคšćøć÷÷ŠĂ÷จċงคĉดจċง
คĉดกćøÿøšćงđคøČęĂงöČĂǰđคøČęĂงĔชšĔนกćøñúĉตขċĚนđĂงđóČęĂĔชšǰĒúą
จĞćĀนŠć÷õć÷Ĕนชčöชนēด÷ĂćýĆ÷คüćöชĞćนćญÿŠüนบčคคúǰจċง
ĂćจจąđกĉดกćøüĉđคøćąĀŤทĊęñĉดóúćดǰทĞćĔĀšคĂนกøĊตบúĘĂกทĊę
ñúĉตĂĂกöćĕöŠĕดšöćตøฐćนǰทĞćĔĀšđกĉดคüćöđÿĊ÷Āć÷ĕดšงŠć÷ǰ
øüöถċงöĊĂć÷čกćøĔชšงćนทĊęÿĆĚนđนČęĂงจćกกćøขċĚนøĎðทĊęñĉดüĉธĊǰ
ðŦญĀćđนČęĂงจćกกćøĂĂกĒบบǰĒúąÿøšćงĂčðกøณŤĂĆดคĂนกøĊต
บúĘĂกทĊęĕöŠĕดšüĉđคøćąĀŤĒøงǰทĞćĔĀšĒøงĂĆดทĊęĔชšĔนกćøขċĚนøĎð
คĂนกøĊตบúĘĂกĕöŠöĊคüćöđĀöćąÿöกĆบÿŠüนñÿöǰ 

กćøñúĉตคĂนกøĊตบúĘĂกทĊęĔชšĒøงงćนคนĔนกćøĂĆดขċĚนøĎð
คĂนกøĊตบúĘĂกēด÷ĔชšđคøČęĂงĂĆดดšü÷ĒøงคนĒบบöČĂē÷กĔชšกćø
ทดĒøงĒบบคćนงĆดคćนดĊดǰÿćöćøถñúĉตĕดšüĆนúąǰ450-500ǰ
กšĂนตŠĂüĆนǰĒตŠĂćจตšĂงĔชšĒøงงćนคนถċงǰ6คนǰ[1]ǰĒúąขċĚนĂ÷ĎŠ
กĆบคüćöชĞćนćญขĂงĒøงงćนดšü÷ǰดĆงนĆĚนกĞćúĆงกćøñúĉตขĂง
đคøČęĂงĂĆดขċĚนøĎðĒบบดĆงกúŠćüǰ÷ĆงĕöŠÿćöćøถตĂบÿนĂงคüćö
ตšĂงกćøตŠĂกćøĔชšงćนĕดšǰจċงจĞćđðŨนตšĂงĀćทćงðøĆบðøčงóĆฒนć
đคøČęĂงจĆกøขċĚนøĎðคĂนกøĊตบúĘĂกđóČęĂĔĀšđóĉęöขĊดคüćöÿćöćøถ
ĔนกćøñúĉตđðŜćĀöć÷đóČęĂóĆฒนćĔชšĔนĂčตÿćĀกøøöขนćดđúĘกǰ 

จćกðŦจจĆ÷ดĆ งกúŠćüñĎšจĆดทĞćēคøงงćนจċงöĊĒนüคĉด
ĂĂกĒบบóĆฒนćÿøšćงđคøČęĂงĂĆดคĂนกøĊตบúĘĂกøąบบĕăดøĂ
úĉกǰđóČęĂĔชšĔนกøąบüนกćøñúĉตคĂนกøĊตบúĘĂกǰýċกþćóĆฒนć
ĂĂกĒบบøąบบชčดตšนกĞćúĆงĕăดøĂúĉกǰĒúąýċกþćกćøขċĚนøĎð
ขĂงคĂนกøĊตบúĘĂกทĊęöĊÿŠüนñÿöขĂงĔ÷öąóøšćüđóČęĂúดคüćö

ñĉดóúćดĔนกćøĂĆดขċĚนøĎðđóČęĂĔĀšĕดšตćööćตøฐćนǰöĂก.2601-
2556 
 
2.ǰìùþฏĊ 
2.1 กćøĂĂกĒïïēคøงÿøšćงǰĒúąกćøüĉđคøćąĀŤคüćö
ĒขĘงĒøงēคøงÿøšćงđคøČęĂงĂĆéĕăéøĂúĉก 
ǰǰǰกćøĂĂกĒบบēคøงÿøšćงđคøČęĂงĂĆดĕăดøĂúĉกĒบŠงĂĂกđðŨนǰ2ǰ
ÿŠüนǰĒ÷กĂĂกจćกกĆนǰคČĂǰÿŠüนทĊęđðŨนđคøČęĂงĂĆดǰÿŠüนÿĞćĀøĆบ
ตĉดตĆĚ งชčดตšนกĞćúĆงĕăดøĂúĉกǰĒúąøąบบคüบคčöตŠćงǰėǰ
ĀúĆงจćกĂĂกĒบบÿŠüนēคøงÿøšćงǰĒúąกĞćĀนดขนćดชĉĚนÿŠüน
ตŠćงǰėǰขĂงđคøČęĂงĂĆดĕăดøĂúĉกĒúšüจĞćđðŨนจąตšĂงคĞćนüณĀć
คŠćคüćöĒขĘงĒøงขĂงđคøČęĂงจĆกøǰđóČęĂĔĀšÿćöćøถĔชšงćนĕดš
Ă÷ŠćงðúĂดõĆ÷ǰēด÷üĉธĊกćøคĞćนüณดšü÷ÿöกćøǰĀøČĂกćøĔชš
üĉธĊกćøทćงĕôĕนตŤĂúĉđöนตŤดšü÷ēðøĒกøöÿĞćđøĘจøĎðǰ(Finite 
Elements Program)ǰđóČęĂüĉđคøćąĀŤĀćคŠćคüćöĒขĘงĒøงขĂง
đคøČęĂงĂĆดĕăดøĂúĉกǰēด÷ĕดšđúČĂก÷กตĆüĂ÷ŠćงüĉธĊกćøทćงĕôĕนตŤ
Ăúĉ đ öนตŤ ดš ü÷ ēðøĒกøöÿĞ ć đ øĘ จ øĎ ð ǰ (Finite Elements 
Program)ǰöĊขĆĚนตĂนǰดĆงนĊĚ 
1)ǰกĞćĀนดóČĚนทĊęบøĉđüณทĊęĒøงĂĆดจćกกøąบĂกÿĎบĕăดøĂúĉกก
øąทĞćǰตŠĂóČĚนทĊęนĆĚนǰėǰĒúąบĉøđüณóČĚนทĊęจčดจĆบ÷ċดทĊęđกĉดĒøง
ðฏĉกĉøĉ÷ćจćกĒøงทĊęกøąทĞćบนēคøงÿøšćงđคøČęĂงĂĆดĕăดøĂúĉก 
2) ǰÿøš ćงตćขŠ ć÷ÿćöđĀúĊę ÷ö ǰ ǰ(Mesh triangulates) ǰบน
ēคøงÿøšćงđคøČęĂงĂĆดĕăดøĂúĉกÿŤǰüĉธĊกćøนĊĚĔนðŦจจčบĆนบšćง
ēðøĒกøöĕöŠจĞćđðŨนตšĂงÿøšćงตćขŠć÷ÿćöđĀúĊę÷öĒúšüǰĒตŠจąทĞć
ดšü÷กćøกĞćĀนดĒตŠúąจčดทĊęøĆบĒøงÿĞćĀøĆบēคøงÿøšćงđóČęĂ
üĉđคøćąĀŤñú 
3)ǰกĞćĀนดชนĉดขĂงüĆÿดčĔĀšกĆบēคøงÿøšćงđคøČęĂงĂĆดĕăดøĂúĉก 
2.2 กćøĂĂกĒïïøąïïĕăéøĂúĉก 
ǰǰǰøąบบĕăดøĂúĉกđðŨนøąบบทĊęĔชšนĚĞćöĆนĕăดøĂúĉกĕĀúĔน
øąบบǰทĞćĀนšćทĊęđðŨนตĆüกúćงกćøÿŠงñŠćนĒøงĔĀšđðŨนóúĆงงćน
กúđóČęĂĔĀšøąบบทĞćงćนกćøĔชšงćนขĂงøąบบĕăดøĂúĉกǰ
øąบบĕăดøĂúĉกจąตšĂงöĊĂčðกøณŤöĊĂčðกøณŤóČĚนฐćนĔนกćø
ทĞćงćนǰคČĂǰĂčðกøณŤตšนกĞćúĆงĕăดøĂúĉกǰชčดđกĘบĒúąðøĆบðøčง
คčณõćóนĚĞćöĆนǰĂčðกøณŤÿøšćงกćøĕĀúǰชčดคüบคčöกćøทĞćงćนǰ
ĒúąĂčðกøณŤøąบบทŠĂทćงǰขšĂĕดšđðøĊ÷บขĂงøąบบĕăดøĂúĉกĂ
÷ĎŠ ทĊę öĊ ค üćöÿćöćøถÿŠ งกĞ ć úĆ ง ĕดš ðøąÿĉ ทธĉõ ćóÿĎ ง ǰĔน
ขณąđดĊ÷üกĆนÿćöćøถคüบคčöกĞćúĆงงćนĕดšĂ÷ŠćงÿöบĎøณŤĔน 
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ทčกǰėǰÿćขćงćนđคøČęĂงกúǰถšćตšĂงกćøĒøงĔนĒนüđÿšนตøงตšĂง
ĔชšกøąïĂกÿĎïǰđชŠนǰงćนđคøČęĂงđคøČęĂงöČĂกúตŠćงǰėǰนĂกจćกนĊĚ
ĒúšüøąïïĕăดøĂúĉก÷ĆงÿćöćøถคüïคčöĔĀšทĞćงćนตćöúĞćดĆïĕดš
Ă÷ŠćงÿöïĎøณŤǰđชŠนǰĔนøąïïĂĆดดšü÷ĕăดøĂúĉกǰ(Hydraulic 
Presses) 
2.3 คĂîกøĊêïúĘĂก 
ǰǰǰēด÷ÿŠüนĔĀญŠคĂนกøĊตïúĘĂกทĊęöĊจĞćĀนŠć÷ĒúąĔชšงćนทĆęüĕð
นĆĚนจąđðŨนจĞćĒนกĕดšđðŨนÿĂงðøąđõทคČĂคĂนกøĊตïúĘĂกชนĉด
ทĊęøĆïนĚĞćĀนĆกĒúąคĂนกøĊตïúĘĂกชนĉดทĊęĕöŠøĆïนĚĞćĀนĆกǰซċęงจąöĊ
úĆกþณąđðŨนĒทŠงñĉüđøĊ÷ïǰöĊทĆĚงĒïïทøงตĆนǰĒúąöĊøĎตøงกúćง
ĔนĒนüตĆĚงÿŠüนคĂนกøĊตïúĘĂกชนĉดทĊęĕöŠøĆïนĚĞćĀนĆกจąจąđðŨน
ïúĘĂกทĊęöĊúĆกþณąúüดúć÷ĀøČĂöĊชŠĂงĔนĒนüนĂนĒïïชŠĂงúöǰ
นĉ÷öđøĊ÷กĒïïชćüïšćนทĆęüĕðüŠćǰĶïúĘĂกชŠĂงúöķ 
2.4ǰงćîüĉจĆ÷ìĊęđกĊę÷üขšĂงกĆïกćøĂĂกĒïïđคøČęĂงĂĆéคĂîกøĊê
ïúĘĂกøąïïĕăéøĂúĉก 
ǰǰǰðøąóĆฒนŤǰÿĊĔÿǰ[1]ǰ(ðŘǰó.ý.2555)ǰĕดšýċกþćกćøทĞćđคøČęĂง
ĂĆดïúĘĂกðøąÿćนøąïïĕăดøĂúĉกÿŤกċęงĂĆตēนöĆตĉǰ ēด÷กćø
ทดÿĂïðøąđöĉนēด÷ñĎšđชĊę÷üชćญทĆĚงĀöดǰ5ǰคนǰðøąđöĉน
ðøąÿĉทธĉõćóกćøทĞćงćนจøĉงēด÷กúčŠöตĆüĂ÷ŠćงคนทĊęทĞćงćนǰ50ǰ
คนđóČęĂðøąē÷ชนŤĔนกćøนĞćĕðĔชšĒúąóĆฒนćกćøðøĆïðøčง
đóČęĂĔĀšĕดšðøąÿĉทธĉõćóÿĎงขċĚน 
ǰǰǰĂนĆนตŤǰđตĘöđðŘũ÷öǰĒúąกčú÷ýǰÿčüĆนทēøจนŤǰ[2]ǰ(ðŘǰó.ý.2557)ǰ
ĕดšýċกþćกćøĔชšóúĆงงćนĔนđคøČęĂงĂĆดĕăดøĂúĉกǰđðŨนđüúć
ทĆĚงĀöดǰ50ǰชĆęüēöงǰēด÷ĒïŠงđðŨนǰ5ǰกøณĊǰกøณĊúąǰ10ǰชĆęüēöงǰ
ทĞćĔĀšทøćïถċงóǰùตĉกøøöกćøทĞćงćนขĂงđคøČęĂงĂĆดĕăดøĂúĉกทĊę
คüïคčöดšü÷ĕôôŜćǰĂčðกøณŤทĊęĔชšĔนกćøýċกþćĕดšĒกŠǰüćúŤüǰ4/3ǰ
DCVǰðกตĉðŗดǰ(Closed Center),ǰüćúŤüǰ4/3ǰDCV P to T 
(Tandem Center),ǰüćúŤüðúดคüćöดĆนĒïïĕöŠöĊøąïć÷
คüćöดĆนǰĒúąüćúŤüǰ2/2ǰDCVǰทĞćĀนšćทĊęøąïć÷คüćöดĆนĔĀš
üćúŤüðúดคüćöดĆนǰǰจćกกćøทดúĂงทĆĚงǰ4ǰกøณĊนĊĚทĞćĔĀšทøćï
ถċงคüćöđĀöćąÿöĔนกćøđúČĂกĔชšĂčðกøณŤคüïคčöĔนøąïïĕă
ดøĂúĉกĔĀšđĀöćąÿöกĆïúĆกþณąขĂงüงจøĕăดøĂúĉกđóČęĂกćøĔชš
óúĆ ง งćนทĊę ðøąĀ÷ĆดทĊę ÿč ด ǰ ÿŠ üนกøณĊทĊę ǰ 5 ǰ đðŨนกćø Ĕชš
ĂĉนđüĂøŤđตĂøŤชŠü÷ðøĆïคüćöđøĘüøĂïขĂงöĂđตĂøŤĕôôŜćǰทĞćĔĀš
ĔชšóúĆงงćนĕôôŜćนšĂ÷กüŠćกøณĊทĊęǰ2ǰถċงǰ4ǰĕดšđนČęĂงจćกöĊกćøúด
ทĆĚงคŠćคüćöดĆนǰĒúąĂĆตøćกćøĕĀúขĂงðŦŪöĕăดøĂúĉก 
 
 

3.ǰüĉíĊกćøéĞćđîĉîงćî 
ǰǰกćøĂĂกĒïïǰĒúąÿøšćงđคøČęĂงĂĆดคĂนกøĊตïúĘĂกøąïïĕă
ดøĂúĉกđóČęĂýċกþćตøüจÿĂïคüćöĒขĘงĒøงตšćนกćøĂĆดขĂง
คĂนกøĊตïúĘĂกđÿøĉöđÿšนĔ÷öąóøšćüǰÿöïĆตĉ đชĉงกúทćง
กć÷õćóขĂงüĆÿดčñÿöđÿøĉöĒøงดšü÷đÿšนĔ÷öąóøšćüǰēด÷ĒïŠง
ขĆĚนตĂนกćøดĞćđนĉนงćนĕดšดĆงนĊĚ 
1)ǰĂĂกĒïïǰĒúąđขĊ÷นĒïïēคøงÿøšćงขĂงđคøČęĂงĂĆดคĂนกøĊต
ïúĘĂก 
2)ǰĂĂกĒïïǰĒúąđขĊ÷นüงจøøąïïĕăดøĂúĉก 
3)ǰüĉđคøćąĀŤคüćöĒขĘงĒøงขĂงēคøงÿøšćงđคøČęĂงĂĆดคĂนกøĊต
ïúĘĂกøąïïĕăดøĂúĉก 
4)ǰขĆĚนตĂนกćøðøąกĂïđคøČęĂงĂĆดคĂนกøĊตïúĘĂกøąïïĕă
ดøĂúĉก 
5)ǰทดÿĂïทĞćกćøขċĚนøĎðคĂนกøĊตïúĘĂก 
6)ǰทĞćกćøïŠöคĂนกøĊตïúĘĂกทĉĚงĕüšǰĒúąนĞćĕðทดÿĂïคŠćคüćö
ĒขĘงĒøง 
 
3.1ǰกćøĂĂกĒïïēคøงÿøšćงđคøČęĂงĂĆéĕăéøĂúĉก 
ǰǰǰกćøĂĂกĒïïēคøงÿøšćงđคøČęĂงĂĆดคĂนกøĊตïúĘĂกøąïïĕă
ดøĂúĉกǰĒïŠงĂĂกđðŨนÿĂงÿŠüนĒ÷กĂĂกจćกกĆนǰคČĂǰÿŠüน
ēคøงÿøšćงทĊęđðŨนđคøČęĂงĂĆดǰǰēตŢąÿĞćĀøĆïïøøจčüĆÿดčĒúąÿĞćĀøĆï
üćงøąïïĕăดøĂúĉก 

1. ÿŠüนđคøČęĂงĂĆดคĂนกøĊตïúĘĂกøąïïĕăดøĂúĉกǰ 

 
øĎðทĊęǰ1ǰÿŠüนðøąกĂïđคøČęĂงĂĆดĂĉฐïúĘĂกøąïïĕăดøĂúĉก 

 
2. ÿŠüนชčดĔÿŠüĆตถčดĉïĒúąตĉดตĆĚงøąïïĕăดøĂúĉกǰ 
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øĎปทĊęǰ2ǰēตŢąĔÿŠüĆตถčดĉบĒúąจčด÷ċดตĉดตĆĚงøąบบĕăดøĂúĉก 
3.2ǰĂĂกĒïïǰĒúąđขĊ÷îüงจøøąïïĕăéøĂúĉก 
ǰǰǰกćøĂĂกĒบบüงจøกćøทĞćงćนÿĞćĀøĆบđคøČęĂงĂĆดĕăดøĂúĉก
ขนćดกĞćúĆงĂĆดǰ3ǰตĆนǰēด÷đงČęĂนĕขกćøทĞćงćนขĂงđคøČęĂงĂĆด
øąบบĕăดøĂúĉกøąบบĕăดøĂúĉกǰจąđปŨนกćøคüบคčöดšü÷üćúŤü
öČĂē÷กǰ3ǰĒกนǰ(Monoblockǰ6/3)ǰĔชšĒøงคนคüบคčöจĆงĀüą
ĂĆดคĂนกøĊตบúĘĂกēด÷จąöĊĀúĆกกćøทĞćงćนǰ4ǰđงČęĂนĕขดĆงนĊĚ 
đงČęĂîĕขìĊęǰ1ǰđöČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ1ǰē÷กĒกนĕป
ขšćงĀนšćกøąบĂกĕăดøĂúĉกจąทĞćกćøđúČęĂนกąบąĔÿŠüĆตถčดĉบ
đขšćĕปทĊęบúĘĂกĒöŠóĉöóŤđóČęĂนøĂกćøกดĂĆดǰĒúąทĞćกćøđúČęĂน
ĒกนüćúŤüทĊęǰ1ǰกúĆบđóČęĂđตĉöüĆตถčđóČęĂøĂĂĆดคøĆĚงตŠĂĕป 
đงČęĂîĕขìĊęǰ2ǰđöČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ2ǰดċงĒกนüćúŤüทĊęǰ
2ǰขċĚนกøąบĂกĕăดøĂúĉกจąทĞćกćøđúČęĂนĒปŜนĒöŠóĉöóŤตĆüĂĆด
คĂนกøĊตđúČęĂนúงöćĂĆดüĆตถčดĉบĔนĒöŠóĉöóŤđóČęĂทĞćกćøขċĚนøĎปǰ
ĒúąดĆนĒกนüćúŤüตĆüทĊęǰ2ǰúงđóČęĂøĂĂĆดคøĆĚงตŠĂĕป 
đงČęĂîĕขìĊęǰ3ǰđöČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ3ǰดċงĒกนüćúŤüทĊęǰ
3ǰขċĚนǰกøąบĂกĕăดøĂúĉกจąทĞćกćøดĆนüĆตถčดĉบทĊęทĞćกćøĂĆด
đøĊ÷บøšĂ÷ĒúšüĂĂกจćกĒöŠóĉöóŤบúĘĂกคĂนกøĊตǰĒúąดĆนĒกน
üćúŤüตĆüทĊęǰ3ǰúงđóČęĂøĂกćøĂĆดคøĆĚงตŠĂĕป 
đงČęĂîĕขìĊęǰ4ǰđöČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ1ǰĕปขšćงĀนšćĂĊก
คøĆĚงจąđปŨนกćøดĆนüĆตถčดĉบทĊęĂĆดขċĚนøĎปĒúšüĔĀšöćøĂทĊęจčดøĆบ
ชĉĚนงćนǰĒúąĔนจĆงĀüąนĊĚจąđปŨนกćøดĆนüĆตถčดĉบđขšćĒöŠóĉöóŤđóČęĂ
đปŨนกćøĂĆดĔนคøĆĚงตŠĂĕปǰ 

 
øĎปทĊęǰ3ǰüงจøøąบบĕăดøĂúĉกขĂงđคøČęĂงĂĆดคĂนกøĊตบúĘĂกøąบบ 

ĕăดøĂúĉก 
 
 

3.3ǰüĉđคøćąĀŤคüćöĒขĘงĒøงขĂงēคøงÿøšćงđคøČęĂงĂĆé
คĂîกøĊêïúĘĂกøąïïĕăéøĂúĉก 
ǰǰǰĀúĆงจćกĂĂกĒบบÿŠüนēคøงÿøšćงǰĒúąกĞćĀนดขนćด
ชĉĚนÿŠüนตŠćงǰėǰขĂงđคøČęĂงĂĆดคĂนกøĊตบúĘĂกøąบบĕăดøĂúĉก
ĒúšüจĞćđปŨนตšĂงคĞćนüณคŠćคüćöĒขĘงĒøงขĂงđคøČęĂงĂĆดĕăดøĂ
úĉกđóČęĂĔĀšÿćöćøถĔชšงćนĕดšĂ÷ŠćงปúĂดõĆ÷ĔนēคøงงćนนĊĚ
đúČĂกĔชšüĉธĊกćøทćงĕôĕนตŤđĂúĉđöนตŤดšü÷ēปøĒกøöÿĞćđøĘจøĎป
đóČęĂüĉđคøćąĀŤĀćคŠćคüćöĒขĘงĒøงขĂงđคøČęĂงĂĆดคĂนกøĊต
บúĘĂกøąบบĕăดøĂúĉกǰēด÷กĞćĀนดคŠćĒøงกดĂĆดขċĚนøĎปÿĎงÿčดทĊęǰ
30,000ǰนĉüตĆนǰøć÷úąđĂĊ÷ดคčณÿöบĆตĉดĆงนĊĚ 
ǰǰǰǰǰ1)ǰกĞćĀนดชนĉดขĂงüĆÿดčĔĀšกĆบēคøงÿøšćงđคøČęĂงĂĆด
คĂนกøĊตบúĘĂกøąบบĕăดøĂúĉกđปŨนǰđĀúĘกกúšćคćøŤบĂนǰ
SS400 öćตøฐćนǰASTM A36 ,ǰASTM A283 Grade Dǰ 
ǰǰǰñúกćøüĉđคøćąĀŤคŠćคüćöĒขĘงĒøงจćกēปøĒกøöคŠćขĂงüĆÿดč
จąđปŨนคŠćคüćöđคšนĒøงดċงÿĎงÿčดทĊęüĆÿดčøĆบĕĀüǰ(Ultimate 
tensile strength)ǰดĆงøĎปทĊęǰ4ǰđกĉดคŠćคüćöđคšนĒøงดċงÿĎงÿčดทĊę
đกĉดขċĚนöĊคŠćǰ24.5ǰMpaǰคŠćคüćöปúĂดõĆ÷ÿĞćĀøĆบกćø
ĂĂกĒบบēคøงÿøšćงนĊĚǰöĊคŠćนšĂ÷ÿčดทĊęǰ2.7ǰđทŠćǰซċęงĒปúüŠćǰ÷Ćง
ÿćöćøถøĆบĒøงĕดšĂĊกǰ2.7đทŠćจćกคŠćทĊęกĞćĀนดǰดĆงĒÿดงĔนøĎป
ทĊęǰ5ǰÿŠüนกćøüĉđคøćąĀŤøą÷ąกćøđคúČęĂนตĆüขĂงēคøงÿøšćง
ปøćกฏüŠćøą÷ąđคúČęĂนตĆüÿĎงÿčดǰ0.438ǰmm.ǰซċęงđกĉดขċĚนทĊę
บøĉđüณขĂงđÿćĒกนĀúĆกขĂงตĆüđคøČęĂงĂĆดคĂนกøĊตบúĘĂก
øąบบĕăดøĂกúĉกǰดĆงĒÿดงĔนøĎปทĊęǰ6 

 
øĎปทĊęǰ4ǰคŠćคüćöđคšนทĊęđกĉดขċĚนกĆบēคøงÿøšćงđคøČęĂงĂĆดคĂนกøĊตบúĘĂก

øąบบĕăดøĂúĉก 
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øĎปทĊęǰ5ǰĒÿดงคŠćคüćมปúĂดภĆ÷ขĂงēคøงÿøšćงǰ(Safety Factor) 

 
øĎปทĊęǰ6ǰøą÷ąđคúČęĂนตĆüทĊęđกĉดขċĚนบนēคøงÿøšćง 

3.4ǰขĆĚîêĂîกćøðøąกĂïđคøČęĂงĂĆéคĂîกøĊêïúĘĂกøąïïĕă
éøĂúĉก 
ǰǰǰขĆĚนตĂนกćøปøąกĂบđคøČęĂงĂĆดøąบบĕăดøĂúĉกĒบŠงĂĂกĕดšǰ
2ǰขĆĚนตĂนĀúĆกǰคČĂ 
1) ÿŠüนēคøงÿøšćงđคøČęĂงĂĆดคĂนกøĊตǰĒúąÿŠüนบúĘĂกĒมŠพĉมพŤ
ขċĚนøĎปคĂนกøĊต 
2) ชčดēตŢąĔÿŠüĆตถčดĉบǰĒúąจčด÷ċดชčดตšนกĞćúĆงøąบบĕăดøĂúĉก 

 
øĎปทĊęǰ7ǰกćøปøąกĂบøąบบĕăดøĂúĉกǰĒúąēคøงÿøšćงđคøČęĂงĂĆดคĂนกøĊต

บúĘĂก 
3.5ǰìéÿĂïìĞćกćøขċĚîøĎðคĂîกøĊêïúĘĂก 
1)ǰทĞćกćøผÿมÿŠüนผÿมขĂงคĂนกøĊตบúĘĂกǰÿŠüนผÿมขĂง
คĂนกøĊตบúĘĂกทĊęจąทĞćกćøขċĚนøĎปēด÷ĂĆตøćมĊÿŠüนผÿมǰ
ปĎนซĊđมนตŤปĂøŤตĒúนดŤปøąภทǰ1ǰ1ǰÿŠüนǰทøć÷ǰ3ǰÿŠüนǰ(ปĎนǰ
50ǰkg.ǰทøć÷ǰ150ǰkg.)ǰēด÷จąมĊÿŠüนผÿมขĂงกćกĔ÷มąพøšćü

Ēทนทøć÷ĔนĂĆตøćÿŠüนǰ5%ǰขĂงนĚĞćĀนĆกทøć÷ǰคĉดđปŨน
đปĂøŤđซĘนตŤǰปĎนǰ25%ǰทøć÷ǰ71.25%ǰĒúąǰกćกĔ÷มąพøšćüǰ
3.75% 
2)ǰทĞćกćøđÿĊ÷บปúĆěกĕฟđพČęĂทĞćกćøปŜĂนĕฟđขšćมĂđตĂøŤĕฟฟŜć 
3)ǰđมČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ1ǰē÷กĒกนĕปขšćงĀนšć
กøąบĂกĕăดøĂúĉกจąทĞćกćøđúČęĂนกąบąĔÿŠüĆตถčดĉบđขšćĕปทĊę
บúĘĂกĒมŠพĉมพŤđพČęĂøĂกćøกดĂĆดǰĒúąทĞćกćøđúČęĂนĒกนüćúŤüทĊęǰ
1ǰกúĆบđพČęĂđตĉมüĆตถčđพČęĂøĂĂĆดคøĆĚงตŠĂĕป 
4)ǰđมČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ2ǰดċงĒกนüćúŤüทĊęǰ2ǰขċĚน
กøąบĂกĕăดøĂúĉกจąทĞćกćøđúČęĂนĒปŜนĒมŠพĉมพŤตĆüĂĆด
คĂนกøĊตđúČęĂนúงมćĂĆดüĆตถčดĉบĔนĒมŠพĉมพŤđพČęĂทĞćกćøขċĚนøĎปǰ
ĒúąดĆนĒกนüćúŤüตĆüทĊęǰ2ǰúงđพČęĂøĂĂĆดคøĆĚงตŠĂĕป 
5)ǰđมČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ3ǰดċงĒกนüćúŤüทĊęǰ3ǰขċĚนǰ
กøąบĂกĕăดøĂúĉกจąทĞćกćøดĆนüĆตถčดĉบทĊęทĞćกćøĂĆดđøĊ÷บøšĂ÷
ĒúšüĂĂกจćกĒมŠพĉมพŤบúĘĂกคĂนกøĊตǰĒúąดĆนĒกนüćúŤüตĆüทĊęǰ
3ǰúงđพČęĂøĂกćøĂĆดคøĆĚงตŠĂĕป 
6)ǰđมČęĂทĞćกćøē÷กĒกนüćúŤüตĆüทĊęǰ1ǰĕปขšćงĀนšćĂĊกคøĆĚงจąđปŨน
กćøดĆนüĆตถčดĉบทĊęĂĆดขċĚนøĎปĒúšüĔĀšมćøĂทĊęจčดøĆบชĉĚนงćนǰĒúąĔน
จĆงĀüąนĊĚจąđปŨนกćøดĆนüĆตถčดĉบđขšćĒมŠพĉมพŤđพČęĂđปŨนกćøĂĆดĔน
คøĆĚงตŠĂĕปǰ 
3.6ǰìĞćกćøïŠöคĂîกøĊêïúĘĂกìĉĚงĕüšǰĒúąîĞćĕðìéÿĂïคŠć
คüćöĒขĘงĒøง 
ขĆĚนตĂนกćøบŠมคĂนกøĊตกŠĂนนĞćĕปทดÿĂบมĊǰดĆงนĊĚ 
1) นĞćคĂนกøĊตบúĘĂกทĊęĂĆดขċĚนøĎปđøĊ÷บøšĂ÷Ēúšüมćตćกĕüšǰ24
ชĆęüēมงǰĔนĂčณĀภĎมĉĀšĂงปกตĉ 
2) ทĞćกćøüĆดขนćดคĂนกøĊตบúĘĂกทĊęตćกĕüšđøĊ÷บøšĂ÷Ēúšü 
3) ทĞćกćøชĆęงนĚĞćĀนĆกขĂงคĂนกøĊตบúĘĂกทĊęทĞćกćøตćกคøบǰ1
üĆนǰĒúąทĞćกćøđขĊ÷นđüúćกćøบŠมขĂงĒตŠúąกšĂนĕüšēด÷จąĒบŠงǰ
7ǰüĆนǰ5ǰกšĂนǰ14ǰüĆนǰ5ǰกšĂนǰĒúąǰ28ǰüĆนǰ5ǰกšĂน 
4) ทĞćกćøบŠมนĚĞćคĂนกøĊตบúĘĂกĔนบŠĂทĆĚงĀมดǰ25ǰกšĂน 
5) นĞćคĂนกøĊตบúĘĂกทĊęบŠมคøบĒตŠúąøą÷ąđüúćĕปตćกกŠĂน
đขšćทดÿĂบǰ3ǰüĆน 
6) นĞćĕปทดÿĂบกćøøĆบĒøงตšćนกćøĂĆด 

4.ñúกćøìéúĂง 
4.1ǰกćøĂĂกĒïïĒúąÿøšćงđคøČęĂงĂĆéคĂîกøĊêïúĘĂก
øąïïĕăéøĂúĉก 
ǰǰǰผúกćøüĉđคøćąĀŤกćøĂĂกĒบบĒúąÿøšćงđคøČęĂงĂĆดēด÷üĆÿดč
ทĊęĔชšÿøšćงēคøงÿøšćงđปŨนđĀúĘกøĊดøšĂนÿĞćĀøĆบงćนēคøÿøšćง
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ทĆęüĕปǰēด÷กćøüĉđคøćąĀŤĔชšüĉธĊกćøทćงĕôĕนตŤđĂúĉđöนตŤēด÷
ēปøĒกøöÿĞćđøĘจøĎปǰพบüŠćคŠćคüćöđคšนĒøงดċงÿĎงÿčดทĊęđกĉด
đกĉดขċĚนทĊęบøĉđüณจčดĒöŠพĉöพŤöĊคŠćÿĎงÿčดทĊęǰ245ǰกĉ ēúกøĆöตŠĂ
ตćøćงđซนตĉđöตøǰēด÷ĒøงทĊęกøąทĞćกćøกดĂĆดทĊę ǰ3,000ǰ
กĉēúกøĆöǰซċęงคŠćคüćöปúĂดõĆ÷ขĂงēคøงÿøšćงนĊĚทĊęĂĂกĒบบöć
ĔĀšöĊคŠćđทŠćกĆบǰ2.7ǰđทŠćǰซċęงøĆบĕดšÿĎงÿčดทĊęǰĒøงกøąทĞćกćøกดĂĆด
ทĊęǰ8,100ǰกĉēúกøĆöǰĂ÷ĎŠĔนđกณฑŤทĊęปúĂดõĆ÷ÿĞćĀøĆบēคøงÿøšćง
đคøČęĂงĂĆดคĂนกøĊตบúĘĂกǰดĆงøĎปทĊęǰ8 

 
øĎปทĊęǰ8ǰõćพĒÿดงคŠćกćøøĆบĒøงขĂงēคøงÿøšćง 

 
4.2ǰñúกćøìĞćงćîขĂงđคøČęĂงĂĆดคĂîกøĊêïúĘĂกøąïïĕă
ดøĂúĉก 
ǰǰǰผúกćøทดÿĂบกćøทĞćงćนขĂงđคøČęĂงĂĆดคĂนกøĊตบúĘĂก
øąบบĕăดøĂúĉกกćøคüบคčöกćøทĞćงćนดšü÷คนǰēด÷กćø
ทดÿĂบกćøĂĆดขċĚนøĎปคĂนกøĊตบúĘĂกทĆĚงĀöดǰ15ǰกšĂนǰēด÷
กćøจĆบđüúćĔนกćøทĞćงćนคøĆĚงúąกšĂนจนคøบǰ15ǰกšĂนǰēด÷
đüúćđฉúĊę÷กćøทĞćงćนขĂงกćøĂĆดคĂนกøĊตบúĘĂกทĆĚงĀöดǰ15ǰ
กšĂนǰĂ÷ĎŠทĊęǰ47.93ǰüĉนćทĊǰคĉดđปŨนĂĆตøćกćøผúĉตตŠĂüĆนǰēด÷
đüúćกćøทĞćงćนǰ8ǰชĆęüēöงǰจąĕดšĂ÷ĎŠทĊęǰ601ǰกšĂนตŠĂüĆนǰดĆง
กøćôĒÿดงđüúćกćøĂĆดǰøĎปทĊęǰ9 

 
øĎปทĊęǰ9ǰกøćôĒÿดงđüúćกćøĂĆดขċĚนøĎปคĂนกøĊต 

Āöć÷đĀêčǰ�ǰđøĉęöจĆบđüúćจćกกćøทĞćงćนđöČęĂüĆตถčดĉÿŠüนผÿö
Ă÷ĎŠĔนกąบąทĊęđตøĊ÷öđøĊ÷บøšĂ÷Ēúšü 
4.3ǰñúìดÿĂïกćøøĆïĒøงêšćîกćøĂĆดขĂงคĂîกøĊêïúĘĂก 
ǰǰǰจćกผúกćøดĞćđนĉนกćøทดúĂงĔชšĂĆตøćÿŠüนผÿöตćöÿĎตøǰ
ÿŠüนผÿöขĂงคĂนกøĊตบúĘĂกทĊęจąทĞćกćøขċĚนøĎปēด÷ĂĆตøćēด÷
öüúขĂงǰปĎนปĂøŤตĒúนดŤปøąđõทǰ1ǰǰ1ǰÿŠüนǰตŠĂǰทøć÷øüö
กĆบĔ÷öąพøšćüǰ3ǰÿŠüนǰ(ปĎนǰ50ǰkg.ǰทøć÷ǰ142.5ǰkg.ǰĔ÷
öąพøšćüǰ7.5ǰkg.)ǰēด÷จąöĊÿŠüนผÿöขĂงกćกĔ÷öąพøšćüĒทน
ทøć÷ĔนĂĆตøćÿŠüนǰ5%ǰขĂงนĚĞćĀนĆกทøć÷ǰคĉดđปŨนđปĂøŤđซĘนตŤǰ
ปĎนǰ25%ǰทøć÷ǰ71.25%ǰĒúąǰกćกĔ÷öąพøšćüǰ3.75%ǰทĊę
ผŠćนกćøบŠöนĚĞćĔนบŠĂบŠöǰøą÷ąđüúćǰ7ǰüĆนǰ14ǰüĆนǰĒúąǰ28ǰüĆนǰ
đøĊ÷บøšĂ÷Ēúšüǰ 
ตćøćงทĊęǰ1ǰตćøćงĒÿดงคŠćกćøทดÿĂบตšćนกćøĂĆดขĂงคĂนกøĊตบúĘĂก 

 

 
øĎปทĊęǰ9ǰกøćôĒÿดงคŠćกćøøĆบĒøงĂĆด 

1) คŠćđฉúĊę÷กćøøĆบĒøงขĂงคĂนกøĊตบúĘĂกทĊęøą÷ąกćøบŠöǰ7ǰ
üĆนǰđทŠćกĆบǰ1.28ǰMpa 
2) คŠćđฉúĊę÷กćøøĆบĒøงขĂงคĂนกøĊตบúĘĂกทĊęøą÷ąกćøบŠöǰ14 
üĆนǰđทŠćกĆบǰ2.16ǰMpa 
3) คŠćđฉúĊę÷กćøøĆบĒøงขĂงคĂนกøĊตบúĘĂกทĊęøą÷ąกćøบŠöǰ28 
üĆนǰđทŠćกĆบǰ1.8ǰMpa 
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5.ÿøčð 
5.1ǰกćøĂĂกĒïïĒúąÿøšćงđคøČęĂงĂĆดคĂîกøĊêïúĘĂก
øąïïĕăดøĂúĉก 
ǰǰǰกćøĂĂกĒïïĔîÿŠüîēคøงÿøšćงđคøČęĂงĂĆดคĂîกøĊตïúĘĂกĕดš
ìĞćกćøđúČĂกüĆÿดčĔîกćøÿøšćงđðŨîđĀúĘกกúšćคćøŤïĂîǰSS400 
öĊÿöïĆตĉคüćöĒขĘงĒøงǰĒøงตšćîกćøดċงǰ5,200ǰกĉēúกøĆöตŠĂ
ตćøćงđซîตĉđöตøǰคŠćคüćöđคšîคøćกǰ2,500ǰกĉēúกøĆöตŠĂ
ตćøćงđซîตĉđöตøǰđĀöćąÿöตŠĂกćøĒðøøĎðǰĒúąÿćöćøถĀć
ซČĚĂĕดšตćöìšĂงตúćดöĊøćคćǰ40ǰ-ǰ45ǰïćìตŠĂกĉēúกøĆöǰกćø
ĂĂกĒïïคĞćîċงถċงกćøĔชšงćîìĊęÿąดüกǰĒขĘงĒøงǰĒúąดĎĒú
øĆกþćĕดšงŠć÷ǰđöČęĂìĞćกćøđขĊ÷îĒïïēคøงÿøšćงดšü÷ēðøĒกøö
ìćงคĂöóĉüđตĂøŤĒúšüîĞćĕðüĉđคøćąĀŤēคøงÿøšćงกŠĂîìĞćกćøÿĆęง
ñúĉตชĉĚîÿŠüîดšü÷üĉíĊìćงĕôĕîตŤđĂúĉđöîตŤǰคŠćคüćöđคšîĒøงดċง
ÿĎงÿčดìĊęđกĉดขċĚîïîēคøงÿøšćงđìŠćกĆïǰ245ǰกĉēúกøĆöตŠĂตćøćง
đซîตĉđöตøǰจćกĒøงกøąìĞćกćøĂĆดìĊęǰ3,000ǰกĉēúกøĆöǰคŠćคüćö
ðúĂดõĆ÷ĔîกćøĂĂกĒïïēคøงÿøšćงđìŠćกĆïǰ2.7ǰđìŠćǰĀöć÷ถċง
ēคøงÿøšćงđคøČęĂงĂĆดìĊęìĞćกćøÿøšćงขċĚîöćîĊĚÿćöćøถøĆïĒøงกด
ĂĆดĕดšÿĎงÿčดìĊęǰ8,100ǰกĉēúกøĆöǰซċęงจąđøĉęöÿŠงñúตŠĂēคøงÿøšćงǰ
ēคøงÿøšćงđคøČę ĂงĂĆดìĊęจĆดìĞćขċĚîđĀöćąÿĞćĀøĆïĕðĔชšĔî
ĂčตÿćĀกøøöขîćดđúĘกǰĀøČĂชčöชîĀöĎŠïšćîìĊęöĊกćøĔชš
ĒøงดĆîĕôôŜćǰ220ǰēüúตŤǰøąïïĕăดøĂúĉกðøąกĂïดšü÷
öĂđตĂøŤĕôôŜćǰ2ǰĒøงöšćǰÿŠงกĞćúĆงñŠćîðŦŪöĕăดøĂúĉกĒïïôŦî
đôŚĂîĂĆตøćกćøĕĀúขĂงîĚĞćöĆîĂ÷ĎŠìĊęǰ3.3ǰúĎกïćýกŤđซîตĉđöตø
ตŠĂøĂïǰđóČęĂÿŠงîĚĞćöĆîĕð÷ĆงìŠĂÿŠงîĚĞćöĆîđขšćÿĎŠชčดĂčðกøณŤ
คüïคčöìĊęคüïคčöดšü÷คîĒúąĂčðกøณŤกćøìĞćงćîĕดšǰจćกกćø
ìดúĂงกćøĔชšงćîđคøČęĂงēด÷ìĞćกćøđðŗดđคøČęĂงĕüšǰ8ǰชĆęüēöงēด÷
ĔĀšöĂđตĂøŤĕôôŜćìĞćงćîตúĂดÿćöćøถĂĆดขċĚîøĎðคĂîกøĊต
ïúĘĂกĕดšǰ75ǰกšĂîตŠĂชĆęüēöงǰñúìĊęĕดšขĂงđคøČęĂงĂĆดคĂîกøĊต
ïúĘĂกøąïïĕăดøĂúĉกîĊĚöĊðøąÿĉìíĉõćóตćöüĆตถčðøąÿงคŤĒúą
ขĂïđขตขĂงēคøงงćî 
5.2ǰคüćöĒขĘงĒøงêšćîกćøĂĆดขĂงคĂîกøĊêïúĘĂกñÿöĔ÷
öąóøšćü 
ǰǰǰĂĆตøćÿŠüîñÿöขĂงðĎîðĂøŤตĒúîดŤðøąđõìǰ1ǰตŠĂǰìøć÷
ñÿöđÿšîĔ÷đìŠćกĆïǰ1ǰตŠĂǰ3ǰคŠćคüćöĒขĘงĒøงตšćîกćøĂĆดขċĚîกĆï
đüúćìĊęĔชšïŠöĔîîĚĞćดĆงîĊĚǰđüúćìĊęĔชšïŠöǰ7ǰüĆîǰĕดšคŠćคüćöĒขĘงĒøง
đฉúĊę÷ǰ12.98ǰกĉēúกøĆöตŠĂตćøćงđซîตĉđöตøǰđüúćìĊęĔชšïŠöǰ14ǰ
üĆîǰĕดšคŠćคüćöĒขĘงĒøงđฉúĊę÷ǰ 21.98ǰกĉēúกøĆöตŠĂตćøćง
đซîตĉđöตøǰĒúąđüúćìĊęĔชšïŠöǰ28ǰüĆîǰĕดšคŠćคüćöĒขĘงĒøงđฉúĊę÷ǰ

18.42ǰกĉēúกøĆöตŠĂตćøćงđซîตĉđöตøǰคŠćตćööćตøฐćîǰöĂก.
2601-2556ǰกĞćĀîดคŠćคüćöĒขĘงĒøงตšćîกćøĂĆดตšĂงĕöŠîšĂ÷
กüŠćǰ20.4ǰกĉēúกøĆöตŠĂตćøćงđซîตĉđöตøǰจąđĀĘîüŠćđüúćìĊęĔชš
ïŠöǰ14ǰüĆîǰĕดšคŠćคüćöĒขĘงĒøงตš ćîกćøĂĆดđðŨîĕðตćö
öćตøฐćîǰöĂก.2601-2556 
 
กĉêêĉกøøöðøąกćý 
ǰǰǰกćøจĆดìĞćðøĉญญćîĉóîíŤฉïĆïîĊĚĕดšøĆïคüćöกøčณćđĂČĚĂđôŚŪĂ
จćกïčคคúตŠćงǰėǰĔîกćøĔĀšขšĂöĎúǰĒúąĂĞćîü÷คüćöÿąดüกǰ
ĔĀšคĞćĒîąîĞćðøċกþćĔîìčกǰėǰดšćîǰจîñúงćîชĉĚîîĊĚÿĞćđøĘจúčúŠüง
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