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បុព្វបទ

 នេះជលើកទីមួយហើយ ដេលអាជ្ញាធរអបេសរាចេញផេសព្វផេសាយនូវទសេសនាវដ្តីមួយដេលអត្ថបទទាំង 

អស់កើតឡើងពីការសេវជេវ មនន័យថាពុំមេនស្ថិតនៅក្នុងបេភេទសំណេរឃោសនា ដេបិតគោលបំណងធំ 

គឺពំុមេននិយាយពីអាជ្ញាធរយើងខ្លនួឯងឡើយ តេគឺដើមេបីនិយាយពីអតីតរាជធានីយសោធរ ពោលគឺ ពៅះនគរ 

 របស់ខ្មេរទាំងអស់។ 

 អត្ថបទខ្លះតាក់តេងឡើងពីសំណាក់អ្នកសេវជេវជតិ ខ្លះទៀតពីអន្តរជតិ។ រីឯបេភេទបេធានបទ 

វិញក៏មនចេើនបេប គឺថាមនអត្ថបទជការពិចារណាទូទៅលើការវិវឌេឍន៍នេរាជធានីអង្គរ, មួយចំនួនមន 

លក្ខណ:ជបច្ចេកទេស ដូចជការលម្អតិផេនទីបុរាណសា្ថានឲេយកាន់តេជេជេះ ដោយយោងតាមទិន្នន័យថ្មីៗ  

មកទៀតដេលបានមកពីរូបពីលើអាកាសហៅថា LiDAR, ការសិកេសាពិនិតេយសមសធាតុនេថ្មដេលខ្មេរបុរាណ 

យកមកសាងបេសាទ, រោងជងសិតសមេតិនៅពេះរាជវំាងអង្គរធំ។ អត្ថបទខ្លះជបច្ចេកទេសដេរ តេទាក់ទង 

នឹងការថេទាំពេមទាំងការជួសជុលដូចជ  ការថេទាំទប់ចម្លាក់ថ្មភក់និងចម្លាក់បាយអកុំឲេយរិចរិលតទៅទៀត 

ដោយឆ្លងតាមបទពិសោធន៍ចេើនឆ្នាំមកហើយនៅអង្គរ, ការជួសជុលសំណង់ធ្វើពីឥដ្ឋ។ មនអត្ថបទមួយ 

បង្ហាញឲេយអ្នកអានជេបអំពីវត្ថបុុរាណបេភេទចេើនបេបយា៉ាងដេលអាជ្ញាធរយើងបានបេទះឃើញនៅទីនានា 

ហើយបានយកមករៀបចទំកុដាក ់កតត់េជបញ្ជសីារពើភណ័្ឌ។        អត្ថបទក្នងុពពកួនរវទិេយាកម៏នដេរ ក្នងុលេខ 

នេះមននិយាយអំពីបុណេយទាក់ទងនឹងសេវូ ដេលអ្នកសេកុបេរព្វនៅក្នងុបុរាណសា្ថាន ដោយសារទីនោះជទី 

សកា្ការ:របស់គាត់។ ឯក្នុងវិស័យធារាសាស្តេវិញ លេខដំបូងនេះមនការសិកេសាពីរ។ មួយស្តីអំពីតំបន់អង្គរ មួយ 

ទៀតទាក់ទងនឹងបេសាទពេះវិហារ។

 យើងសងេឃឹមថាអ្នកអាននឹងមនការរីករាយក្នងុការទទួលពត៌មនដេលជចំណេះដឹងអំពីអតីតកាល 

ផង នឹងសា្ថានភាពនេ ពៅះនគរ យើងនាបច្ចុបេបន្ននេះផង។

            ហង់ ពៅ

          អគ្គនាយក
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បុរាណវត្ថុរកឃើញថ្មីៗនៅអង្គរ
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 បុរាណវត្ថុរកឃើញថ្មីៗនៅអង្គរ

ភឹង តារា, ឈូក សូម៉ាឡា, សាន កុសល, គឹម សេងភក្កី, ឡេ ពិសី

សៀង សុផានី, សុីថា វិសារទបុតេ, អេង រីណា  និង ផន សុវិបុល*
អាជ្្ញាធរជតិអបេសរា

 តំបន់អង្គរ  និយាយក្នុងន័យទូលំទូលាយ កា្លាយមកជមណ្ឌលធំបង្អស់នេអាណាច័កេខ្មេរនៅស.វ.ទី៩

ហើយស្ថតិនៅជរាជធានីរហូតដល់ស.វ.ទី១៥។ បុ៉ន្តេមុននោះទៅទៀតក៏មនុសេសមកតំាងទីជយូរយា មកហើយ។ 

គេមិនតេមឹតេបេទះឃើញបេសាទ និងសំណង់ផេសេងៗសាងនៅស.វ.ទី៧-៨បុ៉ណ្ណាះទេ បុ៉ន្តេគឺមនសា្ថានីយ៍បុរេ- 

បេវត្តជិចេើនទៀតផង។ គិតតេបុ៉ណ្ណាះទៅ យើងអាចយល់ហើយថាតើចំនួន បុរាណវត្ថដុេលនៅសេសសល់ 

មនចេើនលើសលុបដល់តេមឹណា។ នៅជំនាន់អាណានិគមបារំាង គេបានធ្វើការសេវជេវនិងរៀបចំជួសជុល 

ពេមទាំងរកេសាទុក នូវវត្ថុជចេើន។  តពីនោះមកក៏ការងរទាំងនោះនៅតេបន្ត។ ការងរនេះនៅទេឹងក្នុងពេល

សងេ្គាមនិង កេយសង្គាេមនាទសវតេស១៩៧០-៨០ បន្តិចមេន តេបនា្ទាប់មកគេក៏ងកមករៀបចំការថេរទាំនិង

លើក តម្លេដូចមុនវិញដេរ។ ក្នុងទេសកាលថ្មីនេះ រាជរដា្ឋាភិបាលបានបង្កើតអាជ្ញាធរអបេសរាដើមេបីបំពេញនាទី

នេះ ក្នុងកេបខណ្ឌនេកាតព្វកិច្ចមួយធំធេងលើសនេះទៅទៀត។ អត្ថបទនេះនិយាយតេពីការបេទះឃើញនូវ 

បុរាណវត្ថុនាពេលថ្មីៗកន្លងមកតេប៉ុណ្ណាះ។ 

តាំងពី ឆ្នាំ២០០៨រហូតមកទល់ពេល នេះ   មនបុរាណវត្ថុចំនួនជង៦៧០រូប  ដេលភាគចេើនធ្វើអំពី 

ថ្មភក់ លោហៈ (មស   ដេក សំណ សំរិត)  និងឈើ។ បុរាណវត្ថុទាំងអស់ នោះ បានចុះ ក្នុងបញ្ជីសារពើភណ្ឌ  

លម្អតិរួចហើយ។ បុ៉ន្តេនៅក្នងុអត្ថបទនេះ វត្ថណុាដេលមនចេើន តេដេលមនរូបរាងភិនភាគបេហាក់បេហេល 

គា្នា យើងមិនយកមកបង្ហាញទាំងអស់ឡើយ គឺយើង គេន់ តេ ជេើស រីស រូបណាមួយដេលអាចទុកជតំណាង 

ឲេយកេុមទាំងមូលបាន។  ចំពោះវត្ថុដេលពុំអាចបញ្ចូលទៅកេុមណាមួយ  យើងយកមក បង្ហាញជស្វ័យបេវត្តិ។ 

ទំាងអស់នេះយើងបង្ហាញរូបដោយគេន់តេមនបរិយាយខ្លីៗ តេបុ៉ណ្ណាះ។ ឯរូបខ្លះៗទៀតដេលយើងយល់ថា 

មន សារសំខាន់ដោយសារពំុធា្លាប់ឃើញពីមុនៗមក យើងពេយាយាមបរិយាយ ឲេយបាន កេបោះ កេបោយ។ សូមបញ្ជាក់  

*កេុមចុះបញ្ជីសមុច្ច័យបុរាណវិទេយា, នាយដា្ឋានអភិរកេសបេសាទក្នុងឧទេយានអង្គរ និងបុរាណវិទេយាបង្ការ។ 
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ថា បុរាណវត្ថុដេលរកឃើញក្នុងតំបន់អង្គរ ភាគចេើនបានមកពីកំណាយក្នុងការ ដា្ឋាន នានានេសា្ថាប័នអភិរកេស 

និងសេវជេវជតិ និងអន្តរជតិ បុ៉ន្តេមួយភាគទៀតបានមកពីការបេទះឃើញ  ដោយចេដនេយ ពីសំណាក់បេជជន 

និងតាមកតា្តាធម្មជតិផេសេងទៀតដូចជដើមឈើរលំបណា្តាលឲេយវត្ថខុ្លះផុសចេញមកពីដី។  តទៅនេះយើងសូម 

បង្ហាញរូបមួយចំនួនតាមលក្ខ័ណដេលពោលមកអមេបោញ់មិញនេះ។ 

 

១. បៅៅសាទតាពៅហ្ម

 ក្នុងចំណមរូបចម្លាក់ដេលរកឃើញ មនរូបចម្លាក់ជចេើនបានពីបេសាទតាពេហ្ម។ បេសាទនេះ 

អ្នកសិកេសាតំបន់អង្គរតេងដឹងគេប់គា្នាហើយថា ពីមុនមកពុំដេលមនការជួសជុលអ្វីឡើយ។ មូលហេតុនោះគឺ 

មនបេសាទមួយចំនួននៅតំបន់អង្គរដេលមនភិនភាគបេហាក់បេហេលគា្នា ដូចជបេសាទពេះខ័ន និង 

បនា្ទាយក្តីជដើម។ មេយា៉ាងទៀតបើនិយាយពីបេសាទដេលសាងជំនាន់គា្នា ហើយរចនាបថដូចគា្នានោះគឺមន 

តេចេើនជងនេះទៅទៀត។ ដូច្នេះអ្នកគេប់គេងអភិរកេសអង្គរជំនាន់មុន ដេលបានជួសជុលបេសាទទាំង 

អមេបោលម៉ាននោះយល់ថាគួរទុកបេសាទតាពេហ្មឲេយស្ថិតនៅក្នុង សភាពបាក់បេក ហើយមនដើមឈើធំៗ

ជពិសេសដើមស្ពង់ដេលតេងមនឫសជេកលើជញ្ជាំងឬ កំពូលបេង្គនានានោះសិនចុះ ទុកឲេយអ្នកទសេសនា

មនអារម្មណ៍ថាខ្លួនស្ថិតនៅក្នុងបរិយាកាសឬពេល មួយផេសេង ឧទាហរណ៍នៅស.វ.ទី១៩ឬក៏ដើមស.វ.ទី២០  

ដេលយរូៗម្តងមនមនសុេសទៅទសេសនា ដលទ់នីោះ។ គនំតិទទូៅនេះប្តរូផា្លាសហ់ើយគអឺាជ្ញាធរអបេសរាដេលមន 

រូបលេខ១
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តួនាទីគេប់គេងរមនីយដា្ឋានអង្គរយល់ថាមិនអាចទុកក្នុងសភាពនេះតទៅទៀតទេ ល្មមដល់ពេលវេលាតេូវ 

រៀបចំឲេយទសេសនិកជន ដើរចេញចូលពិនិតេយបានសេួលបួលហើយ។ កាលពីចុងឆ្នំា២០១២ មនដើមស្ពង់មួយ 

ដើមបាក់រលំមកដីមេន ជការបង្ហាញថាបើទុកឲេយបេសាទនេះស្ថិតក្នុងសភាពដដេល ចេបោស់ជនឹងមនការ 

ខូចខាតតទៅទៀត។ ការជុសជុលក្នុងកម្មវីធីសា្តារសេចសេង់ទាំងមូលនេះ ធ្វើ ឡើងដោយសហការជមួយ

កេុមអ្នកឯកទេសឥណា្ឌនេសា្ថាប័ន Archaeological Survey of India (ASI)។ តទៅនេះ យើងសូមបង្ហាញរូបខ្លះៗ 

ដេលបេទះឃើញកេយពីដើមស្ពង់មួយដើមរលំដួលដោយភ្លៀងធា្លាក់ (រូបលេខ១) ។

១.២. ពៅះបរមរូបពៅះបាទជ័យវរ័្មនទី៧

 ចម្លាក់មួយដេលធ្វើឲេយគេមនការចាប់អារម្មរណ៍ខា្លាងំជរូបបុរសម្នាក់មនមឌធំ ស្លៀក សំពត់ចងកេបិន 

ខើចតេឹមភ្លា លេងខ្លួនទទេ អង្គុយពេនភ្នេន សក់ស្លូតបួងជផ្នួងតូចនៅលើកេបោល ភ្នេកទាំំងពីរបិទ ទឹកមុខស្ងប់ 

ឱនកេបោលចុះបន្តិច ក្នុងឥរិយាបថសមធិ។ រូបបេហាក់បេហេលនឹងរូបនេះ គេធា្លាប់ឃើញនៅទីផេសេងៗទៀត 

រូបលេខ២

រូបលេខ៣ រូបលេខ៤ រូបលេខ៥
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ដេលមនការសិកេសាជហូរហេរចំណមអ្នកសេវជេវធំៗ ជពិសេសលោក George Cœdès។ ការសិកេសាទាំង

នោះធ្វើឲេយគេសន្និដា្ឋានថាជរូបពេះបាទជ័យវរ្ម័នទី៧។ រូបទាំងនោះគេបានរកឃើញនៅកន្លេងផេសេងៗគា្នា 

គឺនៅកេលរមស (កេបេរអង្គរធំ) បនា្ទាយបាកាន្ត បេសាទភីមយ (បច្ចុបេបន្ននៅក្នុងទឹកដីបេទេសថេឡង់ដ៍)។ 

មនពេះកេសមយួទៀតដេលគេសន្នដិា្ឋានថាជពេះកេសនេពេះបាទជយ័វរ្មន័ទ៧ីដេរ ហើយដេលគេយកទៅ 

តម្កល់តាំងនៅសារមន្ទីរ Guimet នៅកេុងបា៉ារីស៍រហូតដល់សព្វថ្ងេ ប៉ុន្តេដេលគេពុំចាំបេភពចេបោស់ គេន់តេ 

សងេស័យថាបេហេលជបានមកពីបេសាទតាពេហ្ម (រូបលេខ៦)។ នៅឆ្នាំ១៩២២ គេក៏ធា្លាប់ឃើញរូបដងខ្លួន 

មនសុេសអង្គយុលើជើងទមេមយួដេរ (របូលេខ៧) តេដោយបេការអ្វមីយួដេលយើងពុយំល ់សា្ថានភាពបច្ចបុេបន្ន 

គឺដងខ្លួនស្ថិតនៅរាយបា៉ាយជមួយគំនរថ្មដ៏ទេ រីឯ ពេះកេសវិញទៅនៅបរទេស។ ឥឡូវនេះកេយពីការវាស ់

វេងនៅកន្លេងពីរផេសេងគា្នានេះទៅ យើងសងេស័យខា្លាំងណាស់ថា ទាំងអស់នេះជផ្នេកផេសេងគា្នានេរូបតេមួយ។ 

កេុមចុះបញ្ជីយើងបានបេមូលផ្នេកទាំងប៉ុនា្មានដេលបង្ហាញនៅរូបលេខ៨-១០ (ពេះកាយ) និងលេខ១១-១២ 

(ពេះភ្នេន និងពេះបាទ) ទៅរកេសាទុកនៅទីសា្នាក់ការអាជ្ញាធរអបេសរាជបណ្តាះអាសន្នសិន ។

រូបលេខ៦ (© Musée Guimet)

រូបលេខ១១ រូបលេខ១២ រូបលេខ១៣

រូបលេខ៧ (© EFEO) រូបលេខ៨

រូបលេខ១០

រូបលេខ៩
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 កេយពីដើមស្ពង់មួយដើមរលំដួលកាលពីឆ្នាំ២០១២ដូចបាននិយាយនៅខាងលើ។ ដោយសារតេ 

បេអប់ដេសំពះមួយនេះធំមនបណ្តាយ ២៩ស.ម  ទទឹង ១៧ស.ម និងកមេស់ ១៤ស.ម (រូបលេខ១៣)  ទើប 

យើងគិតថា តើមនដេទេពណាដេលមនបេអប់ធំយា៉ាងនេះ? បើគិតទៅពេះពុទ្ធ និងពេះលោកេសូរគឺមិន 

ដេលមនកាយវិការសំពះឡើយ បើទេពផេសេងៗក៏មិនមនកាយវិការដូចនេះដេរ។ ដូចេ្នះយើងក៏គិតថាបេអប់ 

ដេនេះ បេហេលអាចជពេះហស្ថរបស់ពេះបាទជ័យវរ្មន័ទី៧ ដោយសារអ្នកជំនាញថ្មនេនាយកដា្ឋានយើងបាន 

វិភាគថា ពេះភ្នេន ពេះកាយ និងពេះហស្ថគឺជថ្មតេមួយ។ ការគិតនេះហាក់ដូចជសមសេបនឹងគំនិតអ្នក 

បេជ្ញមួយចំនួនកាលពីសម័យមុនៗដេរ ដេលគិតថា កាលរូបនៅពេញលេញ ពេះហស្ថពេះបាទជ័យវរ្ម័នទី៧ 

មនកាយវិការសំពះ ថ្វីតេបិតតេមនអ្នកបេជ្ញផេសេងទៀតយល់ថាពេះអង្គមនកាយវិការសមធិទៅវិញ។ សូម 

បញ្ជាក់ថា កាលពីមុនមកពុំធា្លាប់បេទះឃើញបេអប់ដេធំយា៉ាងដូចនេះទេ។

១.៣. ពៅះពុទ្ធរូប

 កាលដេលគេជួសជុលអាគារដេលនិយមហៅថា  “សាលរបំា” នៅបេសាទតាពេហ្មនេះ  គេបេទះឃើញ

របូចម្លាកព់េះពទុ្ធរបូពរីកន្លេង ៖ មយួនៅជេងុឦសានជបន់ងឹសាលរបាំ (រូបលេខ១៤ , ១៥)  នងិមយួទៀតនៅ 

ខាងជើងសាលរបាំ (រូបលេខ១៦-១៧)។ បេការតេង់នេះធ្វើឲេយខ្ញុំនឹកឃើញទៅដល់ពេះពុទ្ធបេក់នាគហៅថា 

“ជ័យពុទ្ធមហានាថ” ជពេះជីធំជងគេនៅបេសាទបាយ័ន្តហើយដេលកេយមកបន្តិចគេទម្លាក់ចោលក្នុង

អណ្តូងបេសាទនោះ ដោយសារពេលនោះខ្មេរដូរមកកាន់ពេហ្មញ្ញសាសនាមួយរយៈវិញ។   ក្នុងចំណមរូប 

ទាំងពីរដេលកប់ក្នុងដីនៅបេសាទតាពេហ្មនេះអាចជរូបណាដេលនៅជេុងឦសានជទេពសំខាន់ខា្លាំងនេ

បេសាទតាពេហ្ម តេបិតមនទំហំធំ ពោលគឺកម្ពស់២.៣៥ម. គិតទាំងពេលួញតេពុំគិតពេះសិរទេដោយសារ

បាត់ទៅហើយ។

រូបលេខ១៧រូបលេខ១៤ រូបលេខ១៥ រូបលេខ១៦
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១.៤. អលង្កៅរផ្នួងសក់

 ការបេទះឃើញដងខ្លនួទំាងមូលនេពេះពុទ្ធអង្គដោយពំុឃើញពេះសិរនោះ ជំរុញឲេយអ្នកសេវជេវធ្វើ

កំណាយតទៅទៀតទេ តេពំុបានបេទះពេះសិរដូចបំណងឡើយ បុ៉ន្តេបានជួបវត្ថផុេសេងដេរ ពោលគឺអលង្ការ 

ធ្វើអំពីមសសមេប់ស៊កផ្នងួសក់ (រូបលេខ១៨)†

១។ យើងបានបេគល់អលង្ការផ្នងួនេះទៅសារមន្ទរីជតិកេងុ

ភ្នពំេញដើមេបីរកេសាទុក។

២. បៅៅសាទនាគព័ន្ធ

  កាលពីឆ្នា២ំ០១០ យើងបានធ្វើកំណាយសេវជេវនៅបេសាទនាគព័ន្ធ ដោយបានបើករណ្តាចំនួន៤ 

នៅជំុវិញតួប៉មសេះកណា្តាល។ រណ្តាខាងកើតហៅថារណ្តា J ខាងជើងគឺរណ្តា K ខាងតេបូងគឺរណ្តា I និងខាង 

លិចហៅថារណ្តា H។ រណ្តា H ជរណ្តាដេលមនវត្ថចុេើនជងគេ។ នៅគេប់រណ្តា យើងបានបេទះឃើញនូវ

វត្ថផុេសេងៗមួយចំនួនដូចជ ៖ ដំុកា្វាតតូចៗ បំណេកថ្មដេលមនជប់សា្នាមហ្វសីូលសត្វខេយងសមុទេពពួកអាម៉ានីត  

និងថ្មរាងទេវេងរាងតូចៗជចេើនដេលយើងសងេស័យខា្លាងំថានៅជំនាន់នោះគេសម្គាល់ថាជលិង្គ។ ដូច្នេះយើង

បេើពាកេយជបណ្តាះអាសន្នថា “លិង្គ” ដើមេបីសំដៅលើថ្មទំាងនេះ។

២.១. លិង្គ

 ទាំងអស់មនចំនួន២៣ដុំ ដេលមនបេវេងចាប់ពី៧ទៅដល់២៧ស.ម.។ កេពីទំហំនិងបេវេងដេល 

មិនដូចគា្នា បេភេទថ្មដេលយកមកធ្វើលិង្គទាំងនោះក៏ផេសេងៗគា្នាដេរ។ ជទូទៅមនភិនភាគបេហាក់បេហេល 

គា្នា ពោលគឺមនរាងមូលទេវេង ឯខាងចុងវិញរាងទាលបន្តិច ជួនកាលស្តួចជងនៅផ្នេកកណា្តាល។ យើងអាច 

បេងចេកលងិ្គទាងំនេះជ២កេមុ។ កេមុទ១ីមើលទៅឃើញថាជថ្មធម្មជតដិេលគា្មានការកេច្នេ        ឯកេមុទ២ីមន 

†

១ អ្នកសិកេសាផ្នេកបដិមសាសេ្តអាចបេៀបធៀបអលង្ការនេះទៅរូបលេខ១៩ ដេលជរូបសេីស្នំនៅបេសាទបនា្ទាយក្តី។

រូបលេខ១៨ រូបលេខ១៩
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លំនាំទូទៅជធម្មជតិដេរ តេដេលមនុសេសបានកេឆ្នេដោយអន្លើ។ កេុមទី១មន១៥ដុំ រាងសេដៀងផ្លេតេសក់ 

ហើយកោងបន្តិច មនបេវេងពី៥,៥ ស.ម. ទៅ ២៧ ស.ម. និងមនកមេស់ពី ២,១ ស.ម. ដល់៣,៥ ស.ម.។ រូប 

លេខ២០ជលិង្គក្នុងពពួកកេុមទី១ ហើយឃើញទំនងជថ្មធម្មជតិដេលមិនមនការកេឆ្នេអ្វីទាំងអស់។ បើ 

មើលមករូបលេខ២១វិញ យើងឃើញថាសមសធាតុថ្មខុសពីមុនបន្តចិ ហាក់ដូចជមនកម្ទេចធេយូងនៅលាយ 

ឡំជមួយសាច់ថ្ម។

 បេភេទទី២មន១២ដំុ រាងមូលទេវេងដេរ ខ្លះគេលាក់ចុងម្ខាងឲេយមនទំហំតូច ទំនងជដើមេបីបញ្ជលូទៅ 

ក្នងុអ្វមួីយ (រូបលេខ២២) ខ្លះទៀតមនចោះជរន្ធពីម្ខាងទៅម្ខាងដេលយើងមិនយល់មូលហេតុ (រូបលេខ២៣) 

លិង្គនៅរូបលេខ២៤ជថ្មដេលហាក់ដូចជមនជប់ជតិចេះឬស្នឹមនេលោហៈអ្វីមួយ រីឯរូបលេខ២៥វិញ 

មនសាចថ់្មដេលហាកដ់ចូជមនជតកិបំោរចេើនតេរងឹមមំនិផយុរលាយក្នងុទកឹឡើយ។ វត្ថពុរីខាងកេយ 

នេះទំនងជគេរៀបចំឲេយដូចលិង្គធម្មជតិ។

រូបលេខ២០ 

រូបលេខ២២

រូបលេខ២១ 

រូបលេខ២៣ 

រូបលេខ២៤ រូបលេខ២៥ 
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២.២. អាម៉ូនីត

 រូបលេខ២៦ បង្ហាញពីបំណេកថ្មមួយមនជប់សា្នាមហ្វសីូលសត្វខេយងសមុទេពពួកអាមូ៉នីត (Ammonite)។ 

ឯរបូលេខ២៧ជអាម៉នូតីមយួទៀតដេលមនិទានយ់កចេញពសីេទាបដ់ ីហើយដេលឃើញ មនលងិ្គមយួនៅ 

ជិតនោះ។

៣.ភូមិតៅពាំងសៅះ

 កាលថ្ងេទី ១២ ខេ មិថុនា ឆ្នាំ ២០១៣ នៅមុខអង្គរវត្ត ខាងតេបូងបេសាទបាយក្អេក (ភូមិតេពាំងសេះ) 

ក្នុងការងរឈូសធ្វើផ្លូវមួយ គេបេទះឃើញពាងឬផើងបុរាណមួយធំល្មម កំពស់២៨ ស.ម. ទទឹង ៣៦ ស.ម. 

(រូបលេខ២៨)។ ក្នុងពាងនេះមនដនា្លាប់និងខួចបេំដេលលិចចេញពីកំណកដី។ យើងពុំទាន់យកវត្ថុទាំង 

អស់ចេញមកកេនៅឡើយ (រូបលេខ២៩-៣០) បើកាយកំណកដីចេញអស់ អាចឃើញមនផ្ទុកវត្ថុផេសេង

ទៀតនៅខាងក្នុង។  ដនា្លាប់ទាំងនោះជបេភេទកុលាលភាជន៍ចិនសម័យសុង។

រូបលេខ២៦ រូបលេខ២៧ 

រូបលេខ២៨ រូបលេខ២៩ រូបលេខ៣០
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៤.បៅៅសាទតៅពាំងល្ពៅ 

 ពីឆ្នាំ២០០៤ ដល់២០១៤ មនកំណាយសេវជេវនិងសង្គាេះដឹកនាំដោយវិទេយាសា្ថានឈ្មាះ Institut 

National de Recherches Archéologiques Préventives (INRAP) ក្នុងសហការជមួយអាជ្ញាធរអបេសរា 

ដោយសារមនការសាងសង់និងពងេកីវាលយន្តហោះអន្តរជតិសៀមរាប-អង្គរ។ ក្នងុចំណមទីតំាងកំណាយ 

ទាងំប៉នុា្មាន មនទលួតចូមយួហៅថាទលួ E ស្ថតិនៅកេយបេសាទតេពាងំល្ពៅ (ស.វ ទ១ី០) ដេលគេបានជកី 

បេទះឃើញវត្ថុជដេកពេញលេញមួយ បេវេង១៩ស.ម. មនផ្លេពីរអាចបត់បានដោយសារមនកនា្លាស់។ បើ 

មើលពីចំហៀង ដងកាន់មនរាងកោង ចំណេកចុងនៅខាងមុខងឡើងបន្តិច ដេលអាចឲេយយើងសន្និដា្ឋានបាន

ថាជបេណាកឆកសា្លា (រូបលេខ៣១)។ បេហេលជលើកទីមួយហើយដេលគេបេទះឃើញឧបករណ៍នេះ

នៅក្នុងកំណាយ។ នៅជិតបេណាកនេះគេឃើញខួចមួយធ្វើអំពីដីដុតរឹង (រូបលេខ៣២) ស្ទើរតេពេញរូបរាង  

មនកំបោរនៅក្នុង ជការបញ្ជាក់ឲេយកាន់តេចេបោស់ថាវត្ថុទាំងពីរសេសសល់ពីសំណុំគេឿងហូបសា្លាទាំងមូល

ដេលហៅថាហឹបសា្លា។

៥. បៅៅសាទកបិលបូរ

 កបិលបូរជឈ្មាះភូមិមួយនៅកេបេរបេសាទនេះកាលពីសម័យបុរាណ បើយោងតាមសិលាចារឹកចារ 

លើមេទា្វារ (ស.វ.ទី១០)។   អ្នកសេកុសព្វថ្ងេហៅបេសាទនេះថា “បេសាទតុប”  ដេលស្ថតិនៅទិសឦសានកសិន្ធុ

អង្គរវត្ត ចងំយបេមណ៣០០ម៉េតេ។ បេសាទនេះមនបេង្គចនំនួប ីដោយតបួម៉ពរីបេរមខុទៅកើត ធ្វើពឥីដ្ឋ 

រាងបួនជេុងស្មើ ហើយមនសំណង់មួយទៀតរាងចតុកោណកេង បេរទៅខាងលិច ធ្វើពីថ្មបាយកេៀមដេល

អាចជបណា្ណាល័យ។ 

 នៅឆ្នា២ំ០១៧ យើងបានធ្វើកំណាយសេវជេវនៅបេសាទនេះ ក្នងុគោលបំណងបញ្ចៀសទឹកចេញ 

ពីបេសាទនៅពេលដេលមនភ្លៀងធា្លាក់។ យើងបានជេើសរីសផ្នេកខាងជើងប៉មទាំងបីនេបេសាទដើមេបីធ្វើ

កំណាយ ហើយក៏បានជួបបេទះនឹងជើងទមេពីរ ធ្វើពីថ្មភក់ ដេលមនចង្អរូចំពួយបេរទៅខាងជើងជធម្មតា។ 

រូបលេខ៣១ (©INRAP) រូបលេខ៣២ (©INRAP) 
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ជើងទមេទំាងពីរស្ថតិនៅកេបេរតួប៉មខាងជើង (រូបលេខ៣៣-៣៥)។ ទំាងពីរនេះមនសណា្ឋានទេង់ទេយនឹង

ទំហំបេហាក់បេហេលគា្នា ដាក់តមេៀបលើកំណល់ថ្មបាយកេៀមតេមួយ។ ជើងទមេមួយនៅជប់នឹងជញ្ជាងំ 

រណ្តាកំណាយ ឯមួយទៀតនៅចំកណា្តាលរណ្តាតេម្តង ខ្លនួមនបណ្តាយបេវេង ៦៥ ស.ម. (៩០ ស.ម. បើ 

ទំាងបើគិតទំាងចង្អរូបង្ហរូទឹកផ្នេកខាងលើ) ទទឹង៦០ ស.ម. និងកម្ពស់៤៥ ស.ម.។ នៅផ្ទេខាងលើជើងទមេនេះ 

មនចោះជរន្ធសមេប់ស៊កដាក់តម្កល់លិង្គឬបដិមអ្វមួីយ។ រន្ធនោះមនរាងចតុកោណស្ទើរជេងុស្មើគា្នា ហើយ 

រីកជក្អេងធំទៅខាងកេម។

រូបលេខ៣៤ រូបលេខ៣៥ 

រូបលេខ៣៣ 
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 នៅខាងកេមជើងទមេនេះមនរណ្តាដេលផ្នេកកេមជខេសាច់ ហើយដេលលើនោះមនសេទាប់

ថ្មបាយកេៀមបេើជកំណល់។ សេទាប់រណ្តានេះ រៀបចំឡើងដើមេបីបញ្ចះុវត្ថផុេសេងៗសេបទៅតាមកេបួនជំនឿ 

សម័យនោះ (រូបលេខ៣៦)។

នៅខាងកេមជើងទមេនេះ គេបានជីកជរណ្តាតូចល្មមមួយដាក់វត្ថផុេសេងៗដេលគេបានបញ្ជះុតាម 

លំដាប់លំដោយតាមជំនឿរ(រូបលេខ ៣៨, ៣៩,  ៤០, ៤១)។  វត្ថដុេលបញ្ជះុមនដូចជ៖  បំពង់ លោហៈ (សា្ពៅន់?)  

មន រាង     មូល  ទេវេង ដោយមនបណ្តាយបេវេង៣៣ ស.ម និងទំហំអង្កត់ ផ្ចឹតពី២, ៥០ ស.ម  ទៅ៣, ០០ ស.ម  

និងកមេស់បេហេល២ ម.ម។    បំពង់លោហៈនេះតេូវបានរៀបដាក់បញេឃរតេង់ ចំ កណា្តាលកេម ជើង ទមេ 

(ចាប់ពីបាតជើងទមេចុះមកកេម) រហូតមកទល់នឹងផ្ទេនេបន្ទះ (ថាស) លោហៈ   ។ បំពង់ លោហៈ នេះ មន 

សភាពបាក់ជ៣កំណាត់ និងពុកផុយខា្លាំង។ បំពង់របៀបនេះ ពេមទាំងសន្លឹកមស មនកេបោច់ និងកា្វាតពីរដុំ   

ក៏ធា្លាប់បានរកឃើញ ដោយ លោក Henri  Marchal កាល ពីឆ្នាំ១៩២៤ នៅតួប៉មថ្ម បាយកេៀមខាងតេបូងនេបេសាទ

កបិលបូរ នេះតាមរបាយការណ៌របស់គាត់។ តេ   របស់នេះ សព្វ ថ្ងេ យើង មិន បានរកឃើញនៅសារមន្ទីរជតិ  

 វត្ថបុញ្ជះុដេលភា្ជាប់ទៅជើងទមេផា្ទាល់គឺ បំពង់លោហៈ (សា្ពៅន់?) មួយមនរាងមូល, បណ្តាយ៣៣ស.ម.,  

អង្កត់ផ្ចិតពី២,៥០ស.ម. ទៅ៣ស.ម., កមេស់រវាង២ ម.ម. (រូបលេខ៣៧)។    បំពង់នេះគេរៀបដាក់បញេឈរតេង់ 

ចងុម្ខាងទៅទលច់កំណា្តាលទមេ ឯចងុម្ខាងទៀតចុះមក ទលន់ងឹបន្ទះថាសមយួមលូស្តើងធ្វើពលីោហៈដចូគា្នា 

ដេរ តេហាក់ដូចជគា្មានឃើញសា្នាមផេសាឲេយជប់គា្នាឡើយ (រូបលេខ៣៨)។ ដោយសារពុកផុយខា្លាំង ពេលយក 

ចេញពីដីមក បំពង់នេះបាក់ជ៣កំណាត់។

រូបលេខ៣៦ 
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ឯបន្ទះលោហៈវិញមនអង្កត់ផ្ចតឹ៤៥ស.ម.,កមេស់មិនស្មើគា្នាទេ គឺបេមណពី១ទៅ២ម.ម. (រូបលេខ៣៩)។ 

ដោយសារតេបន្ទះនេះស្តើងពេកនិងពុកផុយខា្លាំងផង ទើបពេលធ្វើកំណាយទៅក៏បេកជចេើនបំណេកតូច

ៗរហូតជង៥០បំណេក (រូបលេខ៤០) ។

នៅកេមថាស ចំចំណុចកណា្តាល មនដុំលោហៈតូចមួយដុំ (សំណ?) រាងមូលបន្តិច ដេលមន 

អង្កត់ផ្ចិតបេមណជ២,៥ស.ម. (រូបលេខ៤១)។ នៅជុំវិញនោះ មនដុំកា្វាតចំនួន៤ដុំដេលមនទំហំចនោ្លាះ

ពី០,០៥ស.ម.ទៅ០,១០ស.ម. (រូបលេខ៤២)។ ឯក្នុងសេទាប់ខេសាច់ទាំងមូលនេះ គេឃើញមនសន្លឹកមស

ស្តើងៗជចេើនសន្លឹកនៅលាយឡំគេប់កន្លេងក្នុងដីខេសាច់។ សន្លឹកខ្លះអាចនៅក្នុងសភាពដើម តេមនចេើន

ទៅទៀតដេលដាច់ដោចនៅពេលកេយ (រូបលេខ៤៣)។

សូមបញ្ជាក់ថាវត្ថបុញ្ចះុបេភេទនេះ លោក Henri Marchal ធា្លាប់បេទះឃើញម្តងហើយនៅក្នងុកំណាយ 

មួយដេលគាត់ធ្វើនៅឆ្នា១ំ៩២៤ នៅតួប៉មថ្មបាយកេៀមខាងតេបូងនេបេសាទកបិលបូរដដេលនេះ។ វត្ថទំុាងនេះ 

សព្វថ្ងេមិនដឹងនៅឯណាឡើយ។ បើនៅបេសាទបាយក្អេកវិញ កាលពីឆ្នំា១៩៦៧ លោក Bernard-Philippe 

Groslier បានរកឃើញបំពង់របៀបនេះពីរ។ មួយមនរាងវេងជប់នឹងបន្ទះបួនជេងុសំប៉េត (រូបលេខ៤៤) និង 

រូបលេខ៣៩ រូបលេខ៤០ 

រូបលេខ៣៨

រូបលេខ៣៧ 
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មួយទៀតរាងខ្លតីែពំុឃើញភ្ជាប់ជាមួយអ្វឡីើយ (រូបលែខ៤៥)។ វត្ថទំុាងនែះ គែរកែសាទុកនៅសារមន្ទរីជាតិភ្នពំែញ។ 

 ផ្នែកក្នងុដីកែមជើងទមែនៅបែសាទកបិលបូរនែះគួរជាទីពិចារណា។  យើងអាចសា្មានជាសម្មតិកម្ម 

ថាពែលគែសែចសែបល់ងិ្គឬបដមិាដែលតម្កលល់ើនោះទៅ ទកឹឬវត្ថរុាវអ្វមីយួដែលបែើសមែបក់ចិ្ចនោះហរូ 

ចុះទៅកែមដោយឆ្លងកាត់តាមបំពង់លោហៈរហូតដល់បន្ទះរាងមូល ហើយទើបសាយភយប៉ះដល់សែទាប់ 

ខែសាច់ដែលក្នុងនោះមានវត្ថុបញ្ចុះផែសែងៗដែលបានពោលមកហើយ។ 

៦.ទូក

 នៅខែមីនា ឆ្នា២ំ០០៩  អ្នកសែកុនៅភូមិកែសំាងរលើង ក្នងុកែងុសៀមរាប បានបែទះឃើញទូកមួយកប់ 

ក្នងុដីក្នងុជមែបែមាណ១,៣០ម.ពែលដែលជីកដីធ្វើសែះចិញ្ចមឹតែ។ី  ទូកដែលមានបែវែងដល់ទៅ១៥ម. កើត 

រូបលែខ៤១ រូបលែខ៤២ រូបលែខ៤៣ 

រូបលែខ៤៤ (© Brice Vincent) រូបលែខ៤៥ (© Brice incent) 
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ឡើងពីការលុងដើមឈើទំាងមូលមួយនេះ ទំនងជមនចំណាស់ចេើនគួរសម (រូបលេខ៤៦)។ កន្លេងដេលរក 

ឃើញនេះនៅម្ដុទំំនប់បុរាណមួយ ដេលសព្វថ្ងេក៏នៅអាចមើលយល់ថាជទំនប់ដេរថ្វតីេបិតតេខូចខាតអស់ចេើន។ 

តាមពិតនៅបុរាណកាលមនពេកជីកមួយចេញពីខាងតេបូងបេសាទអង្គរវត្ដចាក់ទៅទន្លេសាប ដោយកាត់ 

តាមកេបេរដល់ភ្នកំេម។  អ្នកសេវជេវដឹងថា ផុតពីកោ្លាងទា្វារកេខាងលិចនេបេសាទវត្ដអធា្វាភា្លាមទៅ មនកំពង់ 

ចំណតមួយនៅមត់ពេកនោះតេម្ដង។ នេះជការដេលធ្វើឲេយយើងសងេស័យថា ទូកនេះមនចំណាស់ ដេបិតគេ 

បេទះឃើញនៅម្ដុពំេកនោះតេម្ដង។ លុះបញ្ជនូបំណេកឈើតូចមួយទៅពិនិតេយនៅមន្ទរីពិសោធន៌មួយនៅ

បេទេសបារំាង ក៏ឃើញថាជឈើគគីរដេលមនចំណាស់ចេើនរយឆ្នាហំើយដេរ គឺនៅចនោ្លាះស.វ.ទី១៤ នឹង 

ស.វ.ទី១៦។

 បើទុកទូកនោះចោលនៅកណា្តាលវាលដូច្នេះ ឃើញថាពំុយូរពំុឆប់មុខជខូចខាតអស់។ យើងក៏សមេច 

ចិត្តយកមកពន្លចិរកេសាទុកនៅក្នងុកសិន្ធអុង្គរវត្ដប៉េកខាងលិច នៅមុខគុកតារាជ (រូបលេខ៤៧)។

 បេមួំយឆ្នាតំពីនោះមកទៀត ក្នងុឆ្នាំ២០១៥ អ្នកសេកុនៅភូមិបំពេញរាជ ឃំុលាងដេ ក៏បានបេទះទូក 

មួយទៀតដោយចេដនេយដេរ (រូបលេខ៤៨) ដេលមនរូបរាងនិងបេវេងបេហាក់បេហេលនឹងទូកខាងលើដេរ។ 

តេដោយសារនៅថ្មជីង យើងគិតថាចំណាស់ក៏តិចជងដេរ។ ដើមេបីរកេសាជបណ្តាះអាសន្ន យើងក៏យកមកទុក 

ក្នងុកសិន្ធអុង្គរវត្តដូចមុនដេរ។

រូបលេខ៤៨ 

រូបលេខ៤៦ រូបលេខ៤៧
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កមៅងរូបសំខាន់ៗផ្សៅងទៀត
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◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ េដមស.វទី

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷លិង�្រពះឥសូរ 

 
េលខប��ី ÷ AA.DCMA.2008.4 

 

្របភព÷ ភូមិក�ន�ក 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷១៣៣×៤០×៤០ 

◌�េ◌◌ះ៖◌�េ◌◌ះ៖ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷េដមស.វទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ដងខ�នេហវ្រជ 

េឈ� ះ÷សន�ឹករក 

េលខប��ី ÷AA.DCMA.2008.11 

្របភព÷្រពលនយន�េហះ 

សម័យកល÷ចុងស.វទ១ី២?

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷២៦×៣៥×១៣ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷េដមស.វទី១២? 

វត�ុធា 

 
ខ� ត÷ 

 

េឈ� ះ÷ ដងខ�ួនេទពរូប្រប�ស 

េលខប��ី ÷ AA.DCMA2009.47 

្របភព÷្របា.បងឹមាល 

 
វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷៧៥×១៥៥×៤៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ ែភ�ន្រពះពុទ� ? 

េលខប��ី ÷AA.DCMA.2008.6 

្របភព÷្របាសទ្រពះខ័ន 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៤៧×៣៧×១៨ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២?

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ អប្សរ ឬ្រសសី� ំ

េលខប��ី ÷ AA.DCMA2009.44 

្របភព÷្របា.ត្រពហ� 

វត�ុ÷ថ�ភក ់

 
ខ� ត(សម)÷២១×១៧×១២ 

េលខប��ី ÷ AA.DCMA2009.5 

្របភព÷េខ� ងទ� រេខ� ច 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷១៥០×៦០×១០៥ 
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◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ស.វទី៨ ? 

 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷កពូំលេហជាង 

េលខប��ី ÷ AA.DCMA2009.49 

្របភព÷្របាសទលៃល 

                         

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៦៥×៧៥×២៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷សម័យថ�ី ? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ៖្រពះសិរ្របក់នាគ 

េលខប��ី ÷ AA.DCMA2009.50 

្របភព÷្របាសទបាែខង 

 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៣០×១៥×៦២ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ស.វទី៨ ? 

 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះហស� 

េលខប��ី ÷ AA.DCMA2009.54 

្របភព÷? 

វត�ុ÷ថ�ភក្់រកហម 

ខ� ត(សម)÷១៨×១២×? 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២ 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ែភ�ន្រពះពុទ� ? 

េលខប��ី ÷ AA.DCMA2009.50 

្របភព÷្របាសទ្រពះខ័ន 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៤៤×៤៣×២៧ 

◌�េ◌◌ះ÷◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២ 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះពុទ�្របក់នាគ 

េលខប��ី ÷ AA.DCMA2009.54 

្របភព÷ 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៤០×២០×១៧ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ស.វទី១០  

 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷បែំណកែផ�រ 

េលខប��ី ÷ AA.DCMA2009.63 

្របភព÷្របាសទបនា� យ្រសី 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៤៣×២៨×១៨ 
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◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ ស.វ.ទី១០ 

 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ក�� ងំ 

េលខប��ី ÷ AA.DCMA2009.67 

្របភព÷្របាសទបនា� យ្រសី 

វត�ុ÷ថ�ភក់្រកហម 

ខ� ត(សម)÷២៨×៤៧×១៩ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ ស.វ.ទី១០ 

 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ចុងេហរជាង 

េលខប��ី ÷ AA.DCMA2009.68 

្របភព÷្របាសទបនា� យ្រសី 

វត�ុ÷ថ�ភក្់រកហម 

ខ� ត(សម)÷២៤×៥៨×១៤ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ ចុងស.វទី១២? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះសិរេលេកសូរ 

េលខប��ី ÷ AA.DCMA2009.75 

្របភព÷? 

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷១៩×៣៣×១៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ស.វទី៨ 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷នព�េ្រគាះ 

េលខប��ី ÷ AA.DCMA2010.112 

  

្របភព÷វត�្របាសទបាគង 

                      

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷៤០×២៤×១៤ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះេកសេលេកសូរ 

 េលខប��ី ÷ AA.DCMA2010.114 

្របភព÷្របាសទត្រពហ� 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷១៦×២១×១៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ែចងទ� របាល 

េលខប��ី ÷ AA.DCMA2011.127 

្របភព÷ឃា� ងំនគរបាលេបតិកភណ�  

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷១៦×២៨×១០ 

 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះពុទ�្របក់នាគ 

េលខប��ី ÷ AA.DCMA2010.116 

្របភព÷ ភូមអូិរទទឹង 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷១៤×១៧×៩ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វទី១២? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ក្បោលយក្ស 

េលខប��ី ÷ AA.DCMA2011.128 

្របភព÷េខ� ងទ� រជ័យ 

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷៥០×៤១×៨៦ 
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◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ក្បោលយក្ស 

េលខប��ី ÷ AA.DCMA2011.129 

្របភព÷នគរបាលេបតិកភណ�  

 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៣៨×៥៧ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ក្ំរប�ក 

េលខប��ី ÷ AA.DCMA2011.130 

្របភព÷នគរបាលេបតិកភណ�  

 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷១៥×៩ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះពុទ�្របក់នាគ 

េលខប��ី ÷ AA.DCMA2012.145 

្របភព÷្របាសទត្រពហ� 

វត�ុ÷ថ�ភក ់

ខ� ត÷៥០×២៨ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះសិរ្រពះពុទ�្របក់នាគ 

េលខប��ី ÷ AA.DCMA2012.146 

្របភព÷្របាសទត្រពហ� 

 

វត�ុ÷ថ�ភក ់

ខ� ត÷១៦×១៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះហស�ៃដខងេឆ�ង 

េលខប��ី ÷ AA.DCMA2012.148 

្របភព÷្របាសទត្រពហ� 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷២១×១៩ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ដងខ�ួនេទពរូប្រសី 

េលខប��ី ÷ AA.DCMA2012.159 

្របភព÷្របាសទត្រពហ� 

សម័យកល÷ចុងស.វ.ទ១ី២?

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷២៩×២៨×១៣ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ែផ�រ 

េលខប��ី ÷ AA.DCMA2009.72 

្របភព÷្របាសទ្រពះេគា 

សម័យកល÷ចុងស.វ.ទ១ី២? 

ខ� ត(សម)÷២២៥×៧៧×២៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ថ�េគាល 

េលខប��ី ÷ AA.DCMA2009.79 

្របភព÷ទួលេគាគេភ�  

សម័យកល÷ចុងស.វ.ទ១ី២? 

ខ� ត(សម)÷១២៦×៤៦×២៩ 

 

វត�ុ÷ថ�ភក់ វត�ុ÷ថ�ភក់ 
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◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷េជងទ្រម 

េលខប��ី ÷ AA.DCMA2012.161 

្របភព÷្របាសទត្រពហ� 

 

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷៣៩×២០,៥×

 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ចមា� ក់រូបេទពៃដ៦? 

េលខប��ី ÷ AA.DCMA2012.166 

 

្របភព÷្របាសទត្រពហ� 

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷៣២×២២×៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះែភ�នេលេកសូរ ? 

េលខប��ី ÷ AA.DCMA2012.181 

្របភព÷្របាសទត្រពហ� 

 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៣៦×៣៣×២០ 

◌�េ◌◌ះ÷ 

វត�ុធាតុ÷ 

 

េឈ� ះ÷បែំណកក្បោលនាគ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ទ� របាល 

េលខប��ី ÷ AA.DCMA2013.196 

្របភព÷ភូមិលងៃដ 

 

វត�ុ÷ថ�ភក់ 

ខ� ត(សម)÷៣១×១០០×១៩ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះសិរេលេកសូរ 

េលខប��ី ÷ AA.DCMA2013.198 

្របភព÷្របាសទតៃន 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៦×១១×៩ 

វត�ុ÷ថ�ភក់ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

ខ� ត÷ 

 

េលខប��ី ÷ AA.DCMA2013.195 

្របភព÷ភូមិលងៃដ 

ខ� ត(សម)÷៤៤×៣៣×២៧ 
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◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷កណំាត់សំពត 

េលខប��ី ÷ AA.DCMA2012.168 

្របភព÷្របាសទត្រពហ� 

 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៣០×៣៦×១៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ដងខ�ួន្រពះពុទ�? 

េលខប��ី ÷ AA.DCMA2013.199 

្របភព÷ភូមិលងៃដ 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៤៦×៣៨×២៦ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷កងៃដ 

េលខប��ី ÷ AA.DCMA2014.565 

្របភព÷ CP526 

វត�ុ÷េលហៈ 

ខ� ត(សម)÷៥,៥×០,៣×៣ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

វត�ុធ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះសិរបដិមា 

េលខប��ី ÷ AA.DCMA2014.615 

្របភព÷ ្របាសទនាគព័ន� 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷១៧×១៥×៨,៥ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១៧? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷កបំិត? 

េលខប��ី ÷ AA.DCMA2014.618 

្របភព÷្របាសទេគាគប៉ា្រទី 

វត�ុ÷ែដក 

ខ� ត(សម)÷២៣×២ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ ? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ចិេ�� �ន 

េលខប��ី ÷ AA.DCMA2014.567 

្របភព÷្របាសទនាគព័ន� 

វត�ុ÷ េលហៈ 

ខ� ត(សម)÷៥,៥×០,៣×៣ 
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◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១៧? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷អកកេំបារ 

េលខប��ី ÷ AA.DCMA2014.619 

្របភព÷ ្របាសទេគាគប៉ា្រទី 

 

វត�ុ÷ 

ខ� ត(សម)÷៨,៣×២,៤ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១៧? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷សន�ឹកមាស 

េលខប��ី ÷ AA.DCMA2014.620 

្របភព÷ ្របាសទេគាគប៉ា្រទី 

វត�ុ÷មាស 

ខ� ត(សម)÷២,២×២×០,១ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១៧? 

វត�ុធថ្ 

ខ� ត÷ 

 

េឈ� ះ÷្រពះសិរ្រពះពុទ� 

េលខប��ី ÷ AA.DCMA2014.621 

្របភព÷ ្របាសទេគាគប៉ា្រទ ី

 

                      

វត�ុ÷ ថ�ភក ់

ខ� ត(សម)÷១០×៥×៣,៩ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី១២? 

 
វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷ដងខ�ួនមនុស្សេតឿ 

េលខប��ី ÷ AA.DCMA2014.623 

្របភព÷ ្របាសទនាគព័ន� 

 

វត�ុ÷ថ�ភក ់

ខ� ត(សម)÷៥៨×៣៤×៣៦ 

◌�េ◌◌ះ÷ 

េលខប��ី ÷ 

 
្របភព÷ 

 
សម័យកល÷ចុងស.វ.ទី៩? 

វត�ុធាតុ÷ 

 
ខ� ត÷ 

 

េឈ� ះ÷្រពះសិរ្រពះឥសូរ 

េលខប��ី ÷ AA.DCMA2014.633

្របភព÷្របាសទតេកវ 

វត�ុ÷ថ�ភក ់

ខ� ត÷៣៨×២១×២០ 

PreahNorkor_Vol_01_Final_Draft_20190617.indb   23 6/16/2020   3:03:23 PM



ភឹង តារា et al. 

24

PreahNorkor_Vol_01_Final_Draft_20190617.indb   24 6/16/2020   3:03:23 PM



Angkor as a Cultural Continuum

25

ANGKOR AS A CULTURAL CONTINUUM

 

Sachchidanand Sahai

ABSTRACT
 The paper questions the validity of  the watertight tripartite division of  Angkor civilization, imposed 
by the nineteenth-twentieth century writings. The truth is that Angkor continues even in the 21st century by 
embedded time-honored practices followed by the present-day Khmer.
Key words: tripartite division of  Angkor Civilization.

 The history of  Angkor has been divided into a number of  political segments such as Funan, 
Pre-Angkor and Angkor. These segments may mark dynastic changes, political rupture; but hardly 
there is any cultural rupture. The story of  Angkor is a story of  continued cultural refinement. The 
thread of  continuity was so strong that political upheavals were absorbed and changes were fine-
tuned. Pre-Angkor, Angkor and Post-Angkor represent a classification for convenience sake. In 
Angkor exists a number of  important pre-Angkor monuments and inscriptions. The situation is 
of  pre-Angkor in Angkor. The tripartite division of  Angkor civilization gives the impression of  
rupture, representing different watertight compartments. The truth is that Angkor continues even in 
21st century by embedded time-honored practices. Exhausting this theme will be beyond the scope 
of  this short paper. Éric Bourdonneau has already begun this task by attempting to rehabilitate 
Funan and positing Oc Eo as the first Angkor (Bourdonneau 2007: 111-158.) By placing the theme 
of  cultural continuum I do not mean to say that no change occurred through the course of  the 
Khmer history. There were important and very vital changes, but hey were assimilated by powerful 
forces of  cultural continuum, which is largely responsible for the survival of  Khmer as a nation. 

  In this paper, I propose to see a small anecdote of  cultural continuum in space and time from 
Sambor Prei Kuk to Ak Yom within the time frame of  7th century to 11th century. Prahasite╒vara 
(╒iva) was the smiling god of  Hindu pantheon, presiding over the south group of  temples of  
Sambor Prei Kuk in the 7th century. More serious, profound aspect of  ╒iva is represented by the 
god Gambh⌡re╒vara, the serious, profound lord, the presiding deity of  the temples of  north group. 
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 The following three inscriptions have been found from the archaeological site of  Sambor 
Prei Kuk (I╒anapura) which relate to the Profound Lord (Gambh⌡re╒vara).

•	 K 439 (Bhavavarman II, 639 A.D.)
•	 K 436 (10th century) 
•	 K 148 (10th century, temple N15) 

 
 K 439, inscribed on the doorjambs of  Temple N 20 of  Sambor Prei Kuk, mentions King 
Bhavavarman (stanza III), supposed to be the second king of  this name by Cœdès. The only 
known date of  this king is 639 A.D. This king is considered to be the immediate successor of  
Ishanavarman. 
 The objective of  this fragmentary inscription remains uncertain. It must relate to the god 
Gambh⌡re╒vara, the main divinity of  the temple of  North Group. The name of  this god appears 
in the mutilated stanza II of  this inscription.

K 436/ 10th century
 The thirty-four-line Sanskrit language inscription (K 436), engraved at the entrance of  the 
North Group of  temples, begins with invocation to ╒iva, N⌡laka┬┼ha, Vi╓┬u Pankajanabha and 
the four-faced Brahma (I-IV), then mentions the ruling King Rajendravarman (A.D 944-967) and 
Vikramasi╕ha one of  the royal servants during this regime (VI-XIII, XXII).  

After his return from an expedition against Champa, Vikramasi╕ha restored the cult 
of  Gambh⌡re╒vara which must have been the principal divinity of  the north group of  temples, 
since the inscription is engraved at the entrance of  this complex. He established a foundation at 
Ishanapuri which led to the installation of  this inscription. The above reconstruction has been 
done from the verses of  the inscriptions in which many words are missing: 

XVI: Used by the king…by his power, he … the king of  Champa… having attacked he ga of    
             ╒r⌡ Gambh⌡re╒vara ve all to the king.

XX:  The worship of  ╒r⌡ Gambh⌡re╒vara has been discontinued…

XXI:  … of  ╒r⌡ Gambh⌡re╒vara…
XXII:  This Shrimad Vikramasi╕ha, who has in the battle the allure of  a lion, has made…  

  Ī╒anapuri… 

K 148, engraved on the south doorjamb of  temple N15, belongs to the tenth century on 
the paleographic grounds. The name of  Gambh⌡re╒vara figures in one of  the mutilated stanzas of  
the inscription without giving any substantial information about this god. 
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Ak Yom 
 The step-pyramid of  Ak Yom traces the advancing steps of  the Profound God from 
Sambor Prei Kuk to the region of  Angkor. The temple is about 12 miles southwest of  the Bayon, 
the central temple of  the city of  Angkor Thom in the province of  Siem Reap. It is at a distance 
of  only 600 meters from the southwest angle of  the West Baray. The monument must have been 
partially buried when the axial road west from the first city of  Angkor (Phnom Bakheng) was built 
in the ninth century. It was perhaps completely engulfed in the 11th century in the dikes of  the 
West Baray. The excavations carried out by Georges Trouvé in 1932 unearthed this monument 
embedded in the south dike of  the West Baray near its southwest corner.

As shown by Philippe Stern, Prasat Ak Yom is a temple central to the pre-Angkorean city 
which stood once upon a time on the space which is occupied currently by the Lake of  West Baray 
(Glaize: 215). Groslier (1979: 197, map. 2) considers it as one of  the principal monuments of  the 
city of  Banteay Choeu in the region of  Angkor. This city was enclosed by a moat whose northern 
limit disappeared when the dike of  the West Baray was built. The builders of  the West Baray tried 
to protect the temple from being engulfed by water by building a laterite wall between the vast 
water body and the temple.
 In 1933, a three-tiered pyramidal structure with a central tower at the summit emerged out 
from the excavations of  Georges Trouvé. The base of  this pyramid descends on the site down to 
the water level of  the Western Baray of  Angkor. Like the monuments in Sambor Prei Kuk, Prasat 
Ak Yom is built entirely in brick with only door frames in sandstone. 

The first or the lowermost terrace containing natural earth filling is enclosed by a very thick 
supporting earthen wall. It is 100 meters square and 2.6 meters high. This terrace has no brick 
pavement on its top except on the axial causeways. Traces of  the stairways are still visible on the 
north and south sides of  this terrace.

The second terrace is accessible by an axial stairway with five steps at each side. It is 
constituted by a structure lined with bricks, measuring 42 meters on each side and 2.40 meters in 
height. Its retaining brick wall was seen by the early French explorers decorated with the motif  
of  miniature palaces similar to the early pre-Angkorean art. But they no longer survive due to the 
vagaries of  time. A total of  12 towers—four corner towers and two intermediary towers at each 
side—were installed at this level according to Glaize (215). But recent plans drawn by Christo 
shows only 10 towers (Jessup 2004: 63, Bruguier 1994: 273-296). This difference of  numbers of  
towers may be due to the disappearance of  two towers as a result of  natural vagaries in due course 
of  time after Glaize (12) is a sacred number obtained by the multiplication of  cardinal points by 
three. 

The third tier is entire made in brick. The square platform is 17 meter on each side and 1.8 
meter in height. At the center of  this platform , a brick tower installed on an elevated base goes 
back to the original lay out of  the sanctuary. At the time of  the construction of  the southern dike 
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of  the West Baray, the central tower was protected by a supporting wall in laterite in the north and 
by a building in laterite along the eastern side.

The central tower at the summit underwent at least two modifications. Originally it was 
open to the east only. Later the openings were made in the northern, southern and western walls 
of  the tower and the walls were doubled at the interior and exterior by the supportive wall in 
brick. The modifications carried out at the site are of  uncertain date. Jean Boisselier thinks that the 
absence of  corner pilaster at the retaining wall of  central tower suggests that they are not earlier 
than the 10th century A.D. (Boisselier cited by Bruguier 1994: 273-296).

The cella of  the central temple at the summit of  the pyramid is a square chamber measuring 
5.50 m at each side. A pedestal, provided with a channel to drain out water, must have served the 
seat of  the divinity which was not recovered from the site. The pedestal probably carried a linga.

Near the western door was found a bull, Nandin and a decorated piece of  stone. A small 
head (7 cm in height) was recovered from the southeast corner of  the cella. Five Buddhist figures 
in bronze (measuring between 35 and 9 cm) were hidden above the northern door of  the central 
cell behind the decorative lintel. The sixth found at the base of  the door must have been concealed 
at the same place. These images represent Maitreya and Avalokitesvara. The near total absence of  
stone sculptures from the site seems to be due to the fact they were transferred to the neighboring 
monastery of  Wat Khnat. (Georges Trouvé, op.cit.: 1130).

Majority of  the lintels and colonnettes recovered from Ak Yom belong to the central tower. 
The lintels of  the northern and southern sides are decorated with a polylobed arch divided into 
four segments. They are ornamented with pendants and garlands and belong to the style of  Prei 
Kmeng, a monument in the neighborhood of  Prasat Ak Yom.

In the words of  Maurice Glaize the ornamentation of  Ak Yom provides some rare evidence 
of  pre-Angkor art, akin to Sambor Prei Kuk, described as the primitive art by the earlier generation 
of  French scholars. The lintels, often reused are slim in height and simplistic in composition. Some 
incorporate medallions and pendants, others branches and terminal scrolls with an invasion of  
foliage. The colonnettes are cylindrical with a relatively charged ornamentation of  beads and leave 
on the ring. The “hipped” devatas sculpted in brickwork are still visible on the southern sanctuary, 
where there is also remarkable false door on the east side. On the panels, small lions in circular 
medallions are set on band of  leaves in a crossing motif  (Glaize, op.cit. p. 216).

Two pre-Angkorean Khmer inscriptions (K 749 and K 753) are inscribed on the door-jambs, 
reused in the central sanctuary of  Ak Yom. K 749 is inscribed in big letters on the south door jamb 
of  the east door of  the central temple. The text consists of  15 lines in Khmer language. The text 
begins with a date X39, in which the first numeral figure, representing the digit for hundred is not 
clear It may correspond to 539 or 639 ╒aka era (617 or 717 A.D.) according to Cœdès. According 
to another supposition the date should correspond to A.D. 674 (Vickery: 128, fn 150). The date 
of  539 ╒aka (617 A.D.) is generally not retained since it would be much earlier than the first use 
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of  decimal numbering where the value is determined by the position of  each numeral figure. 
However, we do not have any evidence to clearly establish that the decimal figure was not used in 
the first decade of  seventh century. The text uses the title of  mrat┌┤ which was prevalent in the time 
of  Ishanavarman. The concept of  satra was also in vogue by this time. In fact the text mentions the 
foundation (kalpita satra) of  a certain Mrat┌┤ K⌡rttiga┬a at (the temple of) the god (vra╔ kamrate├ 
┌┤) ╒r⌡ Gambh⌡re╒vara. It lists the slaves the founder offered to Harigana, Harivahana and Tan 
Gay the caretakers of  the temple. Finally the text states that all these means of  subsistence (up┌ya) 
and the children of  Mrat┌┤ K⌡rttiga┬a are in the service of  vra╔ kamrate├ ┌┤ ╒r⌡ Gambh⌡re╒vara.

Yet another pre-Angkorean inscription (K 753) is engraved on the eastern doorjamb of  
the south door of  central temple of  Ak Yom. The Khmer inscription of  25 lines bear the date 626 
╒aka (704 A.D.) and lists the donations of  a number of  mrat┌┤ to several gods. Names of  the gods, 
except Yuddhesvara are lost in the mutilated text. So are the names of  donors whose title mrat┌┤ 
only survives. 

An inscribed stone slab (K 752), bearing one line in Khmer language, was found in the 
southeastern building. The text informs us that in 923 ╒aka (1001 A.D.), on a Sunday , the first day 
of  the waxing moon of  Asvayuja in Chitra nakshatra this (sacred stone piece with figures of  nine 
planets) was given to vra╔ kamrate├ ┌┤ ╒r⌡ Gambh⌡re╒vara by Ste├ a┤ who practices asceticism. 

The transition from a single-chambered brick sanctuary to multiple towers on top of  a 
raised series of  platforms probably took place at Ak Yom. The temple is a forerunner of  a true 
five towered pyramid. The relationship of  the central tower to the towers at the sub-cardinal points 
of  the second level” observes Jessup, “ presages the five-tower quincunx form, with towers at the 
corner enclosing a central tower, that was to be developed more dramatically during the next four 
centuries in Bakheng, Pre Rup, Ta Keo and Angkor (Jessup 2004: 64).

The hypothesis that Jayavarman II commissioned Ak Yom as “a lesser prototype “ of  
the temple mountain is based on the circumstantial evidence regarding coming of  the king from 
the island of  Java where he is supposed to have been impressed by the mountain metaphor of  
architecture and polity” (Rawson 1967: 50). 
  As Bruno Bruguier suggests there is absolutely no ground to subscribe to the view that Ak 
Yom corresponds to one of  the temples built by Jayavarman I on the site of  Purandarapura (Jacques 
1988: 28-32). Nor it is possible to confirm that it corresponds to one of  the royal residences of  
Jayavarman II mentioned in the inscription of  Sdok Kak Thom: Indrapura or Amarendrapura as 
proposed by George Trouvé and Philippe Stern. His analysis of  Ak Yom leads Bruno Bruguier (op.
cit.: 284) to conclude that “the architectural form known as the temple-mountain pre-dates the cult 
of  devaraja inaugurated by Jayavarman II on Mount Kulen at Prasat Rong Chen”

When the five-mile long water reservoir with its associated canals was built in in the 11th 
century to the west of  Angkor, it submerged the pre-existing city under it and covered the old 
Ak Yom with its dyke. A stone slab, bearing an inscription (K 904), was virtually recovered from 
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the depth of  the water reservoir of  the West Baray on 30th July 1939 by Maurice Glaize. The 
inscription was found deteriorated since the stone slab might have remained under water for a long 
time. According to this text in 713 A.D. Queen Jayadevi was ruling in this area though she was 
afflicted by the vagaries of  the prevailing times(kilstapi kalikalena) She made donation to a temple 
of  Shiva Tripurantake╒vara founded by an Indian Brahmin Sakrasvamin and his Khmer wife 
Princess Sobhajaya (IC IV: 54). Bruno Bruguier places the construction of  Ak Yom in eight century 
before the establishment of  Angkorean royalty in 802 at Phnom Kulen. However the chronological 
indicators furnished by inscriptions (K 749 and K K 753 and the stylistic considerations of  feminine 
figures and ornamentation leads Glaize (215) to suggest that the monument started in the seventh 
century, but did not take final form until the beginning of  ninth century.

Two pre-Angkorean inscriptions from the site do not definitely date the present shape of  
the temple to the time of  these texts, since these pieces are re-used at a later date. However, Glaize 
seems to be nearer to the truth while stating that the stylistic considerations of  feminine figures and 
ornaments suggest that the monument started in the 7th century, but did not take final form until 
the beginning of  the ninth century. 

An early date for K 749 is possible if  we agree to read ╒aka year X39 as the 539 ╒aka ( 617 
A.D.) which corresponds to the reign of  Ishanavarman. Ruling out the possibility of  the use of  
decimal numbering in the beginning of  the seventh century is arbitrary. The decimal number with 
the use of  zero was in use the Old Khmer inscription of  Sambor (Trapeang Prei, K 127), giving us 
the ╒aka year 605 corresponding to A.D. 683 (Cœdès 1931: 323-328). There is no reason to believe 
that the decimal system had not reached Cambodia a few decades before K 749 in 617 A.D. The 
testimony of  Glaize clearly suggests that Ak Yom was a monument of  early pre-Angkor era, so far 
its ornamentations and motifs are concerned. At present the site is so deteriorated that what was 
seen by the colonial French scholars are no longer visible.

It is also to be noted that the diffusion of  the cult of  Gambh⌡re╒vara. The foregoing 
analysis suggests that the region between Sambor Prei Kuk and Ak Yom, representing the present-
day province of  Kampong Thom and Siem Reap was part of  cultural zone of  Gambh⌡re╒vara. 

Issued by the Adhyapura (Ba Phnom) family of  royal officials, The Sanskrit inscriptions 
K 53, dated 667 A.D. is one of  the rare long family records of  pre-Angkor Cambodia. The record 
mentions four generations of  officials who served five kings including Ishanavarman and his 
successor Jayavarman I. Referring to Bhavavarman I the text declares that the god Gambh⌡re╒vara 
was “the fruit of  his reign. The earliest known date of  Bhavavarman I is 598 A.D. There is no 
reason to believe that the Adhyapura family was not in a position to remember and record correctly 
the religious situation of  the country as part of  recent history. On this basis of  this record we can 
postulate that the god Gambh⌡re╒vara was known up to the region of  Ba Phnom in Southern 
Cambodia. Certainly we are not dealing with a god localized in the region of  Sambor Prei Kuk. 

 No inscription mentioning Gambhirshvara in relation to Ishanavarman has survived. 
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However, as we have noted in the foregoing analysis, both his predecessor (Bhavavarman I) and 
successor (Bhavavarman II) are mentioned in the context of  Gambh⌡re╒vara. Therefore, patronage 
of  Ī╒anavarman to the god Gambh⌡re╒vara could not be contested. 

The Indian Sources for Gambh⌡re╒vara
 The epithet of  Gambhira “profound”, unfathomable is given to Shiva in the Mah┌bh┌rata 
(XIII, 1167) and ╒iva Pur┌┬a IV: 35, 46. The Mah┌bh┌rata describes Shiva as gambhiraghosho gambhiro 
gambhirabalavahanah; the one who has a profound voice, who is unfathomable and whose force and 
mount are unfathomable. Commenting on this passage N⌡laka┬┼ha says that the mount of  ╒iva, the 
Bull is unfathomable because he symbolizes the Dharma, the Law or the Cosmic Order. In the light 
of  these citations, it is difficult to maintain with H.Q. Quaritch Wales that Gambh⌡re╒vara signifies 
“╒iva of  the Depths” ( Quaritch Wales 1957: 130 cited by Bhattacharya Kamaleshwar).

An under-ground chamber below the sanctum sanctorum of  Ak Yom was found 40 feet 
below the surface level. At that level in a vaulted brick chamber sacred deposits such as two leaves 
of  beaten gold with figures elephant and five small pieces of  polished stones were found deposited. 
According to Bruno Dagens the idea of  the depth expressed in the passage of  the Mah┌bh┌rata 
should be placed in relation to the underground chamber found at the depth of  the well in the 
center of  the pyramid of  Ak Yom. This hypothesis is, however, not tenable since soon after this 
discovery central pit was found in the temple of  Bayon also. This practice is part of  the ritual of  
foundation of  temple. The god ╒iva does not represent as Gambh⌡re╒vara the physical idea of  
depth, length or width. He is simply Gambh⌡ra Ī╒vara, the Profound (Gambh⌡ra) Lord (Ī╒vara), 
radiating his serious, profound nature (Bruguier 1994: 273).
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  កិច្ចការអភិរក្ស និងជួសជុលប៉មឥដ្ឋលៅខ៨

បៅៅសាទឥដ្ឋបាគង

តាន់ សុផល

 អាជ្្ញាធរជតិអបេសរា

សា្ថៅនភាពបៅឈម

នៅចនោ្លាះកសិន្ធុទឹកខាងកេនិងខាងក្នុងនេបេសាទបាគង មនរចនាសម្ព័ន្ធប៉មឥដ្ឋចំនួន៣៩ សង់  

លាតសន្ធងឹតាមលំដាប់រៀងលើទីតំាងដោយឡេកៗ(ប្លង់១) ក្នងុនោះប៉មខ្លះសេសសល់តេទេង់ទេយ គេអាច 

សន្និដា្ឋានបានថា ជសំណង់បេសាទអំពីឥដ្ឋលាយជមួយថ្មភក់និងថ្មបាយកេៀម   ប៉ុន្តេ ស្ថិតក្នុងភាពខូចខាត 

ធ្ងន់ធ្ងរ។          រីឯទីតំាងមួយចំនួនទៀតនៅកសិន្ធទឹុកទីពីរផ្នេកខាងកេ ជេងុអាគ្នេយ៍      (ចំណុចលេខ៣៤នេប្លង់១) 

ពុំបង្ហាញរូបរាងសំណង់ចេបោស់ លាស់ ដើមេបីបេប់ឲេយដឹងអំពីទមេង់របស់ប៉មឥដ្ឋ ពិសេសបំណេកដុំឥដ្ឋទាំង

ឡាយនៅលើផ្ទេដីក៏ពុំមនសេសសល់ឡើយ។ បើបេៀបធៀបរចនាសម្ព័ន្ធប៉មឥដ្ឋចំនួនបីទីតាំងស្ថិតនៅជេុង 

កេងដូចគា្នានេសិន្ធទឹុកទីពីរផ្នេកខាងកេ  គឺប៉មជេងុនិរតីតេង់ចំណុចលេខ៣៥ (រូប១) ទៅនឹងប៉មឥដ្ឋពាយ័ពេយ 

ចំណុចលេខ៣៩ និងប៉មឥដ្ឋជេងុឦសាន ចំណុចលេខ៣៣(រូប២) គេអាចពិនិតេយដឹងអំពីរូបរាងពេលៗ របស់ 

សំណង់ ដេលបានរងការខូខាតតាមសា្ថានភាពខុសៗគា្នា។

បច្ចបុេបន្នសា្ថានភាពប៉មឥដ្ឋទំាងអស់ពំុមនន័យថា ធានានូវភាពរឹងមំគេប់គេន់ឡើយ ចំណេកកិច្ចការ 

យកចិត្តទុកដាក់លើផ្នេកអភិរកេសនិងជួសជុលឥដ្ឋ ក៏ពុំទាន់បានសង្គាេះដល់រចនាសម្ព័ន្ធទាំងមូលគេប់ជេុង 

ជេយនៅឡើយ។  នៅកំឡុងឆ្នា១ំ៩៣២ សាលាបារំាងចុងបូព៌ា  (EFEO)បាន ធ្វើការអន្តរាគមន៍និងសង្គាេះបឋមៗ

ដល់ផ្នេកខូចខាតខ្លះៗនៅជំុវិញបេសាទបាគង ដូចជ   ៖           តេសួតេយពេបរិវេណជំុវិញប៉ម ធ្វើកំណាយសេវជេវ 

សម្អាតកំណកដី ពេមទាំងទល់ទេផ្នេកដទេទៀតដោយបេើបេស់ទេនល់បេតុង។
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 ប្លង់១៖ ប្លង់LiDAR ឆ្នាំ២០១៥ បង្ហាញអំពីសំណង់ឥដ្ឋជុំវិញបេសាទ

រូប១៖សំណល់គេឹះនេប៉មឥដ្ឋជេុងនិរតី រូប២៖ទេង់ទេយនេប៉មឥដ្ឋជេុងឥសាន
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 កមេតិខូចខាតជក់ស្តេងនេប៉មឥដ្ឋស្ថតិក្នងុបរិវេណបេសាទបាគង គឺភាគចេើនកើតឡើងដោយមន 

ការរលំបាក់នេរចនាសម្ព័ន្ធខ្លាងទា្វារ រួមទាំងផ្តេរ ហោជង សសរពេជេជដើម និងបាក់ផ្នេកដំបូល ឬជញ្ជាំង 

ឥដ្ឋដាច់ជពរី(របូ៣និង៤) ហើយសេទាប់ឥដ្ឋនៅតាមរតួនីមួយៗរបសប់ម៉រលុះបាកទ់េង់ទេយដោយអន្លើ។ 

ហេតុផលចមេបងអំពីភាពខូចខាត នេប៉មឥដ្ឋបេសាទបាគងយល់ឃើញថា ភាគចេើនបណា្តាលមកពីដើមឈើ   

និងកូនរុក្ខជតិតូចៗដុះពីលើប៉មឥដ្ឋ      ហើយក្នងុនោះ    ប្ញសឈើចាក់សេះចូលជេក្នងុរចនាសម្ពន័្ធជញ្ជាងំ រហូត 

បំបេកដល់គេឹះបេសាទបង្កឲេយមនការសេុត  ទេតនៅផ្នេកណាមួយ ជួនកាលញេកជញ្ជាំងដាច់ចេញពីគា្នា 

ឬមនសា្នាមបេះ សា្នាមបេហោងចេើនកន្លេង ដេលសុទ្ធសឹងងយទទួលរងនូវជមេបទឹកចូលក្នុងសេទាប់ឥដ្ឋ

ខាងក្នុងយា៉ាងរហ័ស (រូប៥)។  

រចនាសម្ពន័្ធខ្លាងទា្វារខាងកើតនេប៉មឥដ្ឋលេខ៨ ដួលរលំបាក់ទំាងសេងុក្នងុខេតុលា ឆ្នា២ំ០០៩នាកំឡុង 

ពេលភ្លៀងធា្លាក់ខា្លាំង ។   ទម្ងន់ផ្តេរនិងហោជង ផ្តល់នូវបន្ទុកដ៏ធ្ងន់សង្កត់មកលើកេបោលសសរផ្អាប ទាំងសង្ខាង  

ដេលកំពុងមនសា្ថានភាពផុយសេយួសេប់  ហេតុនេះ  ទឹកភ្លៀងជេបចូលដល់សេទាប់ឥដ្ឋខាងក្នងុតាមរយ:សា្នាម 

បេះនេសសរផ្អាប(រូប៦) ធ្វើឲេយកម្លាងំស្អតិរវាងសម្ពន័្ធដំុឥដ្ឋនីមួយៗចុះខេសាយ     ហើយរអិលចេញ និងរុញចេន 

ថ្មផ្តេរដ៏ធំរលំបាក់ជកំណាត់ៗ រួមទំាងសសរផ្អាប   សសរពេជេ   និងថ្មខឿនជណ្តើរ។ល។ ក៏រងការបាក់បេកដូចគា្នា 

(រូប៧)។ 

       

រូប៣ ៖ ការរលុះបាក់ខ្លាងទា្វារនេរូតទី៣ ប៉មជេងុឦសាន រូប៤៖EFEO-CAM07775-1936 ជញ្ជាំងបេះហេកជពីរ 

នេប៉មជេុង អាគ្នេយ៍(ចំណុច១៧)
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កិច្ចការជួសជុលឥដ្ឋឡើងវិញ

កិច្ចពិភាកេសាកមេតិបច្ចេកទេស     ធ្វើឡើងរវាងកេមុអ្នកជំនាញខ្មេរ  និងអ្នកជំនាញអន្តរជតិ   សមេប់រៀបចំ 

គមេងជួសជុលលើសា្ថានភាពខូចខាតរបស់ខ្លាងទា្វារនេប៉មលេខ៨។ រាល់ពេលបេជំុបេចំាឆ្នារំបស់គណ:កម្មាការ 

សមេបសមេួលផ្នេកបច្ចេកទេស  ហៅថា អាយ. សុី.សុី-អង្គរ  (ICC-Angkor)នា  ខេ ធ្នូ ឆ្នាំ ២០១៤ ស្តីអំពីការថេរកេសា  

ការពារនងិអភរិកេសបេតកិភណ្ឌនៅអង្គរ       អ្នកជនំាញអាដហកុតេងផ្តលន់វូ អនសុាសនជ៍ចេើន សមេបដ់ណំើរ   

ជួសជុល ប៉មឥដ្ឋលេខ៨នេះ ដោយយល់សេបទៅនឹងទសេសនៈរួម ដើមេបីការពារតម្លេបេវត្តសិា្នាដេរបស់សំណង់

សា្ថាបតេយកម្មខ្មេរ ហើយបច្ចេកទេសនេការជួសជុលនៅតេរកេសាទមេង់ដើមរបស់បេសាទជនិច្ច។

កេមុអ្នកជនំាញផ្នេកជសួជលុ រមួមន បរុាណវទិ ូសា្ថាបតេយករ វសិ្វករ នងិអ្នកអភរិកេសថ្ម បេចានំាយកដា្ឋាន 

 រូប៦៖ សា្នាមបេះលើសសរផ្អាបនេប៉មលេខ៨បេសាទបាគង

រូប៧ ៖ បំណេកថ្មផ្តេរ បនា្ទាប់ពីរលំបាក់របស់ប៉មលេខ៨បេសាទបាគង

 រូប៥៖ កូនរុក្ខជតិដុះលើសេទាប់ឥដ្ឋ នេរូតទី៣   

ជេុងពាយ័ពេយ របស់បេសាទបាគង(ចំណុច៦)
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អភិរកេសបេសាទក្នងុឧទេយានអង្គរនិងបុរាណវិទេយាបង្ការនេអាជ្ញាធរអបេសរា   មនភារកិច្ទទទួលបន្ទកុធ្វើការសិកេសាលម្អតិ 

បន្ថេមផ្នេកបច្ចេកទេស ដើមេបីអនុវត្តគមេងជួសជុលប៉មឥដ្ឋលេខ៨នេះឡើងវិញនាដើមឆ្នាំ ២០១៥។   ទសេសន 

លើទេសឹ្តទីាងំឡាយសមេបជ់សួជលុនេះ   គផឺ្អេកលើវធិសីាសេ្តសេបគា្នាទៅនងឹគនំតិដេលថា ការជសួជលុ តេវូ 

ថេរកេសាខា្ជាប់នូវទេង់ទេយដើមរបស់បេសាទ។   រីឯសម្ភារ:ចាស់ៗរងការបាក់បេកទំាងនោះដូចជ   ដំុឥដ្ឋបុរាណ 

បណំេកថ្មផ្តេរ  ថ្មសសរពេជេ     ឥដ្ឋ     សសរផ្អាបជដើម តមេវូឲេយបេមលូទកុដាក ់សមេបយ់កទៅជសួជលុ តភា្ជាប ់

រៀបដាក់បញ្ចូលនៅទីតាំងដើមសមសេប តាមលទ្ធភាពជក់ស្តេង និងទទួលបាននូវភាពរឹងមំ ។

ភាពស្មគុសា្មាញសមេប់ជួសជុលថ្ម   ជួសជុលរចនាសម្ពន័្ធឥដ្ឋបាក់បេក ឬពងេងឹផ្នេកណាមួយដេលបាត់

បង់សា្លាកសា្នាមជទមេង់ដើមគឺ ទាមទារនូវការសិកេសាសេវជេវលម្អិតបន្ថេម ដោយបេើរយ:ពេលវេងសមេប ់

កំណត់ពេដំេនខូចខាតលើសា្ថានភាពនិមួយៗ  បានន័យថា សម្ភារ:សំណង់បេសាទទំាងឡាយដេលបាក់បេក 

របេះចេញឆ្ងាយពីកន្លេងរបស់វា   ចំាបាច់តេវូស្វេងយល់អំពីទីតំាងពិតបា្រកដនេសម្ភារ:ទំាងនោះ  ដោយពឹងផ្អេក 

លើវិធីអង្កេត      រួមទំាងបេៀបធៀបភស្តតុាងនានានៅសេសស ល់ជំុវិញដូចជ   គិតទៅលើតួនាទីនេសម្ភារ:និមួយៗ 

ទេង់ទេយ    ទំហំ       កមេស់        ពណ៌សមេបុរ        ផ្ទេមុខកាត់      សា្នាមគូសវាស       លំនំាកេបោច់ចម្លាក់     ឬសាកលេបងផ្គុឡំើងវិញ។ល។  

ហេតុនេះ រាល់ចំណុចសិកេសាលម្អតិផ្តល់នូវលទ្ធផលចុងកេយមួយដេលគេអាចធ្វើសេចក្តសីន្នដិា្ឋានជក់លាក់ 

អំពីបេភពនិងយល់ចេបោស់លើទំហំខូចខាតរបស់រចនាសម្ព័ន្ធឥដ្ឋ  ហើយក៏អាចផ្តល់នូវវិធីសាសេ្តដោះសេយ

សមសេប ឈានទៅរកការជួសជុលសង្គាេះឡើងវិញតាមបច្ចេកទេសដ៏តេឹមតេូវ។ 

ដើមេបីជួសជុលបំណេកផ្តេរយកទៅដំឡើងដាក់បញ្ចូលតេង់កន្លេងដើមវិញបេកបដោយសុវត្ថិភាព 

និងរឹងមំយូរអង្វេង    ដំណាក់កាលដំបូងផ្តើមចេញពីការជួសជុលពងេងឹរចនាសម្ពន័្ធថ្មកំាជណ្តើរនេខ្លាងទា្វារខាង 

កើត។ មនថ្មកាំជណ្តើរបាក់ចេើនកំណាត់ ខ្លះពុកផុយ ថ្មខ្លះទៀតអសុវត្ថិភាពដោយសាររំកិលចេញឆ្ងាយព ី

កន្លេងចាស់ (រូប៨)  គឺសុទ្ធសឹងតមេវូចំាបាច់ឲេយរុះរីយកចេញដើមេបីសម្អាតកំណកដីស្ថតិតាមសេទាប់កំានិមួយៗ។ 

បំណេកថ្មទំាងអស់ ធ្វើការចុះបញ្ជនិីងបេមូលយកទៅសិកេសា ផ្គុ ំតភា្ជាប់គា្នាសារជថ្មដីោយបេើបេស់ស្នលូជ័របេភេទ 

Glass Fiber នាំចូលពីបរទេស។ ថ្មជណ្តើរទាំងនោះ បានយកទៅរៀបសង់តេង់ទីតាំងចាស់សេបទៅតាមទេង់

ទេយនេរចនាសម្ព័ន្ធដើម (រូប៩)។ 

 ដោយឡេកសា្ថានភាពខឿនឥដ្ឋនៅជំុវិញប៉មនេះ  ពំុបង្ហាញភាពរឹងមំឡើយ  ពេះថាផ្នេកខ្លះពុកផុយ 

ខា្លាងំ         ពោលគឺ          ដំុឥដ្ឋនៅសេទាប់លើបាក់ជដំុតូច  ៗ         អស់គុណភាព និងកា្លាយជកំណកដី។                       មេយា៉ាងទៀត ទឹកបានហូរជេប 

ចូលទៅក្នងុសេទាប់ជេៗ របស់គេះឹបេសាទ          ជហេតុបណា្តាលឲេយមនភាពទន់ជេយដល់គេះឹ  និងសេតុកមេល 

ស្ថិតនៅជុំវិញប៉ម ដូចនេះកិច្ចការបនា្ទាន់ៗនេដំណើរជួសជុលខឿនឥដ្ឋ   អនុវត្តឡើងទន្ទឹមគា្នានឹងការងររៀប 

សង់ថ្មជណ្តើរ។   ឯដំណាក់កាលជួសជុលខឿនឥដ្ឋ អនុវត្តឡើងជផ្នេកៗ ដោយធ្វើការសម្អាតកម្ទេចឥដ្ឋពុក 

ផុយចេញពីសេទាប់នីមួយៗ ដើមេបីជួសជុលបំពេញថ្មតីេង់ចនោ្លាះខូចខាតទំាងនោះរួមទំាងការបេើបេស់បញ្ចលូ 

គា្នា  រវាងដុំឥដ្ឋថ្មីនិងដុំឥដ្ឋចាស់(រូប១០)។ 
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សសរពេជេ  សសរផ្អាបទំាងសង្ខាងនេខ្លាងទា្វារខាងកើត  ជផ្នេកមួយរបស់គេឿង បង្គសំំណង់   និងមន 

តួនាទីចមេបងសមេប់ទេទម្ងន់ដ៏ធ្ងន់របស់ផ្តេរ  បុ៉ន្តេ ជក់ស្តេងរចនាសម្ពន័្ធសសរផ្អាបនិងសសរពេជេទំាងពីរសុទ្ធតេ 

បាក់បេកទំាងសេងុផងដេរ (រូប១១)។          បំណេកថ្មតូចធំជចេើននេសសរពេជេតេវូបាត់បង់                  ឯផ្នេកខ្លះខូចទេង់ទេយ 

ហើយវាជផលវបិាកនៅពេលជសួជលុឲេយដចូទៅនងឹទេងទ់េយដើមវញិ(របូ១២)។     តាមរយ:លទ្ធផលពកីារ 

ផ្គុ ំ និងតភា្ជាប់បំណេក    ថ្មពំុទទួលបានសសរដេលមនរូបរាងចេបោស់លាស់សមេប់យកទៅបេើបេស់ឡើងវិញ(រូប១៣)។  

 បនា្ទាប់ពីរលំបាក់នេសសរផ្អាបអំពីឥដ្ឋទំាងពីរនៅខ្លាងទា្វារខាងកើត វាបានបនេសល់សា្លាកសា្នាមពេលៗ 

នៅលើជញ្ជាងំដេលបង្ហាញអំពីទមេង់ពិតបេកដរបស់សសរផ្អាបមុនរលំបាក់        ហើយជចំណុចគោលដ៏សំខាន់ 

ដើមេបីសិកេសាស្វេងយល់បន្ថេមអំពីទំហំដើមរបស់សសរផ្អាបចាស់។    ចំណេកលទ្ធផលវិភាគទៅលើរចនាសម្ពន័្ធ 

ផ្តេរអាចពនេយល់បានថា      ទម្ងន់របស់ផ្តេរមួយភាគបេមណ ៥៤ភាគរយ ស្មើ ២.៥តោន  បានសង្កត់មកលើសសរផ្អាប 

រូប៨ ៖ ថ្មជណ្តើរបាក់បេកនៅខ្លាងទា្វារខាង  

           កើតរំកិលចេញពីទីតាំងចាស់

រូប៩៖ លទ្ធផលនេការរៀប   

         ថ្មជណ្តើរ       

រូប១០ ៖ សកម្មភាពជួសជុលខឿនឥដ្ឋ  

             ប៉មលេខ៨ បេសាទបាគង   

រូប១១៖ប៉មលេខ៨បេសាទបាគង   

           សសរផ្អាបនិងសសរពេជេ 

           រលុះបាក់ទាំងសេុង

រូប១២ ៖ បំណេកសសរពេជេទាំង       

            សង្ខាងនេខ្លាងទា្វារខាង                                    

            កើតបាក់ជដុំតូចៗ

 រូប១៣ ៖ កិច្ចការផ្គុបំំណេកសសរពេជេដើមេបី                                    

              តភា្ជាប់ឡើងវិញជទេង់ទេយដើម                                    

              នេសសរពេជេចាស់
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និងសសរពេជេ (ប្លង់២)  បុ៉ន្តេជក់ស្តេង សសរផ្អាបទំាងពីរបាត់បង់ទំាងសេងុ និងនំាមកនូវចំណទប៉ះពាល់ដល់ 

ការទេទម្ងន់ផ្តេរខាងលើ ។  ហេតុនេះដំណះសេយសមសេប តមេូវឲេយសង់សសរផ្អាបថ្មី ជំនួសសសរផ្អាប 

ចាស់  រីឯសសរផ្អាបសល់ពីបាក់បេកតមេូវចាំបាច់ជួសជុលពងេឹងសារជថ្មី(រូប១៤)។  ជមេើសសមេប់សង់ 

សសរផ្អាបថ្មគឺីសំអាងលើហេតុផលផ្នេកបច្ចេកទេស ជចេើនដើមេបីសមេចលទ្ធផលល្អ ពោលគឺ   សសរផ្អាបថ្មី  

លិចរូបរាងឡើង ដោយគោរពតាមទំហំសសរផ្អាបចាស់ និងរកេសាចំនួនសេទាប់ឥដ្ឋដេលអាចមើលឃើញសា្លាក 

សា្នាមចេបោស់នៅលើជញ្ជាងំឥដ្ឋ    បានសេចក្តថីាសេទាប់ឥដ្ឋនីមួយៗរបស់សសរផ្អាបថ្ម ី  ធ្វើឡើងមួយសេទាប់ម្តងៗទៅ 

តាមលំនាំនេសេទាប់ឥដ្ឋចាស់គិតទាំងកមេស់ឥដ្ឋ  ទំហំ និងការតុបតេងលើកេបោច់ចម្លាក់នានា។  ភាពរឹងមំនេ 

សសរផ្អាបថ្ម ីស្ថតិនៅលើបច្ចេកទេសបញ្ចលូគា្នាដូចជ ការបង្កើតបេព័ន្ធធា្នាក់ថ្មសីមេប់ថ្ពក់ភា្ជាប់ពីសេទាប់ឥដ្ឋ 

ខាងកេទៅក្នុង    ឬពងេឹងសសរផ្អាបជមួយស្នូលជ័របេភេទ  Glass Fiber ទំហំ១៦ មីលីម៉េតេខួងបង្កប់ចូល 

ក្នុងជញ្ជាំងឥដ្ឋនិងបេើបេស់ឥដ្ឋថ្មីលាយបញ្ចូលគា្នាជមួយឥដ្ឋចាស់។

       

ផ្អេកលើសា្ថានភាពជក់ស្តេងនេទីតំាងផ្តេរ គេអាចយល់បានអំពីបច្ចេកទេសបុរាណលើវិធីសាសេ្តសង់ 

ផ្តេរនាចុងសតវតេសទី៩។     បច្ចេកទេសនេះបេទះឃើញបេើបេស់ដូចគា្នាទៅនឹងបេសាទពេមន្ទរី         បេសាទពេះគោ 

បេសាទលលេជដើម។  សា្ថានភាពថ្មផ្តេរនៅប៉មលេខ៨បេសាទបាគង សង់ឡើងបន្តបុនៅលើសសរផ្អាប និង 

សសរពេជេដេលមនតេចៀកផ្តេរទំាងសង្ខាង ដាប់កប់បញ្ចលូទៅក្នងុជញ្ជាងំឥដ្ឋជមេបេមណ ៥០សង់ទីម៉េតេ 

(ប្លង់៣)។ ទម្ងន់ថ្មផ្តេរចំនួន២.២តោន ស្មើនឹង៤៦ ភាគរយនេទម្ងន់ទាំងមូល ផ្តល់កម្លាំងសង្កត់លើទមេឈើ   

រួចបញ្ជនូកម្លាងំទៅលើជញ្ជាងំឥដ្ឋ និងធ្នមឹទា្វារ    ឯថ្មបន្តបុពីលើផ្តេរ  ជកម្លាងំសង្កត់បន្ថេម សមេប់ការពារចលនា 

រំកិលរបស់ផ្តេរចេញពីគន្លងដើម(ប្លង់៤)  ។

 ដើមេបីឲេយរចនាសម្ពន័្ធផ្តេររឹងមំនិងសុវត្ថភិាពគេប់គេន់    វាមនទំនាក់ទំនងទៅនឹងការងរពងេងឹគេឿងបង្គំ 

ប្លង់២ ៖ ប្លង់បង្ហាញសសរផ្អាបនិងសសរពេជេមននាទីទេទម្ងន់ថ្មផ្តេរ២.៥តោន 

            ធៀបនឹងទម្ងន់សរុប៤.៧តោន                     

រូប១៤ ៖ជួសជុលពងេឹងគល់នេ                                   

             សសរផ្អាបចាស់
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ប្លង់៥៖  (1) ប្លង់បង្ហាញទីតាំងសង់រចនាសម្ព័ន្ធហោជង                  (2) ទមេង់ហោជងចាស់សង្កត់លើផ្តេរ

សំណង់ដទេទៀតទទួលបានភាពជប់មំដូចគា្នា ពោលគឺ ពងេឹងខឿនឥដ្ឋជុំវិញ ជួសជុលកាំជណ្តើរ ធ្នឹម សង់ 

សសរពេជេថ្ម ីនិងសសរផ្អាបថ្មទំីាងសង្ខាង។  ការរៀបចំហោជងឥដ្ឋនៅផ្នេកខាងលើផ្តេរធ្វើឡើងឲេយមនបេព័ន្ធ 

ភា្ជាប់ឥដ្ឋថ្ពក់ភា្ជាប់ទៅជញ្ជាំងបេសាទដើមេបីទប់កម្លាំងរំកិលចេញរបស់ផ្តេរ និងការពារជមេបទឹក (ប្លង់៥)  ។ 

ប្លង់៣ ប្លង់៤ 
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ការបៅើបៅៅស់ធ្នៅក់

បេសាទ ឥដ្ឋជចេើននៅក្នងុតំបន់អង្គរ  បង្ហាញអំពីបច្ចេកទេសនេការសាងសង់តាមរយ:សា្នាដេតំរៀប 

នងិតេដសុឥដ្ឋបន្តគា្នាពមីយួដុទំៅមយួដុបំង្កើតបានជរបូរាងបម៉បេសាទឥដ្ឋ      ហើយកព៏ុធំា្លាបជ់បូបេទះនវូការ 

បេើបេស់សម្ភារ:បេភេទលោហ:ណាមួយសមេប់សំណង់ឥដ្ឋឡើយ។ បេសាទឥដ្ឋបង្ហាញថា សេទាប់ឥដ្ឋនីមួយៗ 

រាប់ចាប់ពីសេទាប់ខាងកេទៅសេទាប់ខាងក្នងុ សង់ញេកដាច់ពីគា្នាក្នងុទមេង់ជជួរៗ (រូប១៥)  ដេលបច្ចេកទេស 

នេះមនភាពងយសេលួដល់ដំណើរតេដុសឥដ្ឋនិងឥដ្ឋ។  ផ្ទយុទៅវិញ រចនាសម្ពន័្ធសំណង់ឥដ្ឋទំាងមូល  មិនឆ្លះុ 

បញ្ចាងំថា ឥដ្ឋមនកម្លាងំស្អតិគេប់គេន់សមេប់ភា្ជាប់ពីសេទាប់កេទៅសេទាប់ខាងក្នងុឡើយ ជពិសេសងយ 

នងឹរងផលប៉ះពាលដ់លក់ាររបេះដាចជ់ផា្ទាងំៗរបសស់េទាបឥ់ដ្ឋខាងកេ។     ករណខីចូខាតនេះធា្លាបក់ើតមន 

ឡើងជចេើនចំពោះបេសាទឥដ្ឋនានានៅទូទំាងបេទេស     មិនតេបុ៉ណ្ណាះ ស្ថតិនៅចនោ្លាះសេទាប់ឥដ្ឋនិមួយៗ 

 មនសា្នាមបេះ  ដេលជអំណយផលដល់ការលូតលាស់ឆប់រហ័ស របស់រុក្ខជតិតូចធំ      ឯទឹកក៏ងយជេបចូល 

ក្នុងប៉មបង្កឲេយមនការរលុះបាក់ជសេទាប់ៗនៅជញ្ជាំងណាមួយ។

របៀបតេដុសឥដ្ឋនិងឥដ្ឋ ធ្វើឡើងយា៉ាងហ្មត់ចត់រហូតដល់ផ្ទេឥដ្ឋទាំងពីរដុំរាបស្មើល្អ  ពុំមនបេហោង 

គា្មានផ្ទកុខេយល់ ហើយចុងបញ្ចប់កិច្ចការតំរៀបឥដ្ឋបន្តបុលើគា្នាទទួលបានកម្លាងំស្អតិជប់និងរឹងមំ។ កេពីនេះ 

គេបេទះឃើញបច្ចេកទេសបុរាណស្តីពីការភា្ជាប់ឥដ្ឋនិងឥដ្ឋនៅបេសាទមួយចំនួនដូចជ៖ បេសាទពេះគោ  

បេសាទបាគង បេសាទឥដ្ឋភ្នំបាខេង បង្ហាញថា នៅលើផ្ទេដុំឥដ្ឋទាំងនោះបនេសល់សា្នាមចោះបេហោងតូចចំ

កណា្តាលនិងបំពេញភ្ជិតជមួយកំណកលេបោយបាយអបានពីការតេដុស ពោលគឺ បេហេលជបច្ចេកទេសធ្វើ

ឲេយមនភាពស្អិតខា្លាំងសមេប់ដុំ ឥដ្ឋទាំងពីរដុំនៅពេលភា្ជាប់គា្នារួចរាល់(រូប១៦,១៧)។

សម្ភារ:ធ្វើអំពីដេកនិងថ្ម  មនតួនាទីសមេប់ភា្ជាប់ថ្មពីរដុំ ហើយនិយមបេើចេើនចំពោះបេសាទថ្មភក់  

និងថ្មបាយកេៀម។ ចំណេកថ្មនិមួយៗបេទាក់គា្នាពីមួយដំុទៅមួយដំុដោយសារបេពន័្ធលេបោក់ខាងលើនិងលេបោក់ 

រូប១៥៖បេសាទភ្នំបាខេង   

          ឥដ្ឋសង់ជជួរៗ

រូប១៦ ៖ ដំុឥដ្ឋមកពីបេសាទភ្នបំាខេង                          រូប១៧៖  ដំុឥដ្ឋមកពីបេសាទពេះគោ 

   (សា្នាមបេហោងតូចដេលមននៅលើផ្ទេឥដ្ឋបំពេញដោយកំណកបាយអបនា្ទាប់ពីតេដុស)                      
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ខាងកេមដេលលេបោក់ទាំងនោះមនទមេង់ខុសៗគា្នា ដូចនេះ រចនាសម្ព័ន្ធទាំងមូលនេបេសាទថ្មទទួលភាព 

រឹងមំ  និងសុវត្ថភិាពជងបេសាទឥដ្ឋ         ពេះថា      បេព័ន្ធធា្នាក់ថ្មដូចជ           បេភេទដេកទាម  និងលេបោក់ភា្ជាប់ថ្ម  បានបេើចេើន 

លើកថ្មគេប់សេទាប់ទំាងអស់។  ផ្អេកលើបច្ចេកទេសនេះ  គឺជគំរូផ្តល់នូវគំនិតថ្ម ី សមេប់ការងរជួសជុលថ្មីលើ

បេសាទឥដ្ឋនានានៅក្នុងតំបន់អង្គរ ពិសេសដល់ការអនុវត្តជួសជុលពងេឹងប៉មឥដ្ឋលេខ៨ បេសាទបាគង។

វិធីសាស្តេបេើបេស់ធា្នាក់ក្នុងដំណាក់កាលជួលជុលបេសាទឥដ្ឋ    មនគោលបំណងជួយពងេឹងដល់

រចនាសម្ពន័្ធឥដ្ឋកាត់បន្ថយដល់សា្ថានភាពទេឌុទេមនិងបានរឹងមំឡើងវិញបនា្ទាប់ជួសជុលរួច។ ជទូទៅ បេព័ន្ធ 

ធា្នាក់ដេលបង្កើតនេះដើមេបីពងេឹងរចនាសម្ព័ន្ធពីរញេកដាច់ពីគា្នា រួមមន សសរផ្អាប  ខឿនឥដ្ឋ  ផ្តេរ  ហោជង  

ជញ្ជាងំ។ល។  ដុឥំដ្ឋមយួចនំនួដាបធ់្វើជលេបោកត់ាមទេងទ់េយចេើនបេភេទ ដចូជ  ធ្វើលនំាកំន្ទយុតេ(ីរបូ១៨)  

ខ្លះរាងអកេសរ  (L) លាយកន្ទុយតេី(រូប១៩) ឬលក្ខណ:ជស្នៀត និងផ្ទេឥដ្ឋគគេើម(រូប២០)ជដើម។   ដូចនេះ   

ការបង្កើតទេង់ទេយធា្នាក់ខុសៗគា្នា  អាសេយ័លើសា្ថានភាពជក់ស្តេងនេកមេតិខូចខាតរបស់ផ្នេកណាមួយដេល 

តមេូវចាំបាច់កំណត់ឲេយបេើបេស់ធា្នាក់។

ការបៅើឥដ្ឋចាស់

ឥដ្ឋចាស់សំដៅលើឥដ្ឋបេសាទដេលរលុះបាក់ ស្ថតិនៅរាយបា៉ាយជំុវិញបរិវេណប៉មបេសាទ។   វាមន 

គុណបេយោជន៏ខា្លាងំសមេប់យកទៅបេើបេស់សារជថ្ម ីបុ៉ន្តេបច្ចបុេបន្ន   កង្វះខាតនេឥដ្ឋចាស់ ប៉ះពាល់ដល់កិច្ចការ 

អភិរកេសនិងជួសជុលពងេងឹបេសាទឥដ្ឋ។       ការងរបេមូលបំណេកដំុឥដ្ឋចាស់ៗ  ធ្វើឡើងដោយកត់សម្គាល់ដំុឥដ្ឋ 

ទាងំនោះតាមមខុងរដើមរបសវ់ា ហើយតម្កលទ់កុដាកដ់ោយឡេកៗពគីា្នា ឧទាហរណ៖៍    ឥដ្ឋជញ្ជាងំ      ឥដ្ឋកេបោល 

សសរផ្អាប   ឥដ្ឋហោជង   ឥដ្ឋកមេល   ឬឥដ្ឋជេុងកេងដេលធា្លាក់ពីរួតខាងលើ(រូប២១)។ ជទូទៅ បេសិនផ្នេក 

ណាមួយនេរចនាសម្ពន័្ធសំណង់ឥដ្ឋតេវូរលុះបាក់     ឥដ្ឋទំាងនោះ ពិបាកវិនិច្ឆយ័រកបេភពទីតំាងដើមរបស់វាមកពី 

ផ្នេកណា ឬសេទាប់ណាចេបោស់លាស់ តេគេក៏អាចដឹងបានតិចតួចតាមរយ:ពិនិតេយលម្អតិលើទេង់ទេយទហំឥំដ្ឋ  

សា្នាមបេះបេក  ពណ៌  ឬលំនាំកេបោច់ចម្លាក់នៅលើផ្ទេឥដ្ឋ។ 

 រូប១៨ ៖ បេពន្ធធ័ា្នាក់ថ្ម ីធ្វើអំពីឥដ្ឋ      

          សមេប់ពងេងឹខឿនឥដ្ឋជុវិញ 

          ប៉មលេខ៨ បេសាទបាគង

រូប១៩៖ធា្នាក់អំពីឥដ្ឋរាងកន្ទយុតេនិីងរាងអកេសរ(L)   

          បេើសមេប់ ពងេងឹសសរផ្អាបទំាងសង្ខាងនៅ  

          ខ្លាងទា្វារខាងកើតប៉មលេខ៨ បេសាទបាគង

រូប២០៖ផ្ទេឥដ្ឋគគេើមបេើសមេបជួយ់   

          បង្កើនកម្លាងំស្អតិរវាងដំុឥដ្ឋ 

          ទំាងពីរ នៅពេលភា្ជាប់បាយអ
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ដំុឥដ្ឋចាស់ធា្លាក់មកពីកេបោលសសរផ្អាបនិងហោជង អាចស្វេងយល់បានមួយភាគដោយសារឥដ្ឋទំាង 

នោះមនបង្ហាញលំនំាកេបោច់លម្អនៅលើផ្ទេឥដ្ឋដេលជភស្តតុាងបេប់ឲេយដឹងអំពីទីតំាងពិតបេកដ  ពិសេស  ការ 

ផ្គុំសាកលេបង (រូប២២)បានផ្តល់នូវលទ្ធផលចេបោស់បន្ថេមអំពីបេភពនេះ។ ឥដ្ឋចាស់ទាំងអស់តមេូវឲេយយកទៅ 

បេើសារជថ្មកី្នងុកិច្ចការជួសជុលកន្លេងខូចខាតនានាជំុវិញប៉ម បុ៉ន្តេដំុឥដ្ឋដេលមនកេបោច់ចម្លាក់មិនអនុញ្ញាតឲេយ 

ដាប់បំបេក ឬកាត់ផ្ទេឥដ្ឋមុខខាងកេណាមួយឡើយ លើកលេងករណីចាំបាច់ចំពោះដុំឥដ្ឋគា្មានចម្លាក់អាច 

កេសមេលួទំហំ កមេស់ ដើមេបីកេខេដាប់សូកបញ្ចលូទៅក្នងុបេហោងពុកផុយទទួលបានជិតណេននិងរឹងមំល្អ។

 រូប២១ ៖ ឥដ្ឋចាស់បេមូលនិងបេងចេកតាមមុខងរសមេប់ 

                បេើបេស់ឡើងវិញ

រូប២២ ៖ ផ្គុបំំណេកឥដ្ឋចាស់សល់ពីការរលំបាក់ 

           ដើមេបីកំណត់បេភពមុខងរនេដំុឥដ្ឋនីមួយៗ

ការបៅើឥដ្ឋថ្មី

ឥដ្ឋថ្ម ីផលិតឡើងដូចគា្នាទៅនឹងលក្ខណ:ដើមនេដំុឥដ្ឋបុរាណ  ទំាងទេង់ទេយ      ទំហំ        ពណ៌សមេបុរ             គុណភាព 

រឹង  ដុតកំដៅខ្ពស់ និងឆ្អនិល្អ 1១។    ការសមេចជេើសរីសយកឥដ្ឋថ្មមីកបេើបេសស់មេបជ់សួជលុបេសាទ គរួតេ

មនទំហំធំជងតិចតួចធៀបទៅដំុឥដ្ឋបុរាណដោយគិតទំាងកមេស់   បេវេងទទឹង   និងបណ្តាយ។  ផ្ទេទំាងបេមួំយ 

ជេុងនេឥដ្ឋថ្មី តមេូវឲេយរំលីង កាត់បងេួញតូច ដើមេបីយកទៅបេើបេស់ក្នុងការជួសជុលបំពេញកន្លេងណាមួយ 

ដេលខូចនិងមនទំហំតេូវគា្នា។ 

បច្ចុបេបន្ន ឡសមេប់ដុតឥដ្ឋថ្មីស្ថិតនៅភូមិថ្មី ឃុំសង្កេ សេុកសូទេនិគមន៍ ខេត្តសៀមរាប។ ទីតាំងនេះ 

បានផលិតឥដ្ឋយកទៅបេើបេស់ដំបូងគេក្នងុការជួសជុលបេសាទពេះគោតំាងពីឆ្នា១ំ៩៩៤។  បេភេទដីសមេប់ 

ជេើសរីសផលិតឥដ្ឋថ្មី ជីកក្នុងជមេ ៣ទៅ៤ម៉េតេ ជដីសមេបូរដោយលេបោយដីឥដ្ឋ ហើយដុតក្នុងកមេិតកំដៅ 

កំណត់ពី  ៩០០ ទៅ១០០០អងេសា ដើមេបីឲេយដុំគេួសអាចរលាយ។ លទ្ធផលបនា្ទាប់ពីដុតរួច ទទួលបានដុំឥដ្ឋមន 

ពណ៌សមេបុរសេដៀងឥដ្ឋបុរាណ(ពណ៌ផា្កាឈូក ពណ៌លឿងលាយកេហមកេម៉ា និងពណ៌ទឹកកេូចសេល 

ពុមំនសា្នាមបេះ    ពត ់   កោង     ឬផយុសេយួ)។       គេបដ់ណំាកក់ាលនមីយួៗក្នងុការអនវុត្តគមេងជសួជលុពងេងឹ 

១
1 Fajcsàk and Renner  1996: 41
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បេសាទឥដ្ឋនឹងទទួលបានលទ្ធផលបេកបដោយបច្ចេកទេសតេមឹតេវូ គឺតមេវូការចំាបាច់នូវឥដ្ឋថ្មមួីយចំនួនសមេប់

បំពេញតេង់រចនាសម្ពន័្ធខូចខាត បុ៉ន្តេឥដ្ឋថ្មតីេវូបានកំណត់ឲេយបេើតិចតួចបុ៉ណ្ណាះ។       ផ្ទយុទៅវិញ បេសិនបើកមេតិ 

បេើឥដ្ឋថ្មមីនចំនួនលើសលប់  ពេលនោះ  លទ្ធផលបនា្ទាប់ជួសជុលរួច នឹងបង្ហាញភាពខុសគា្នាខា្លាងំរវាងសម្ភារ:ថ្មី  

និងសម្ភារ:ចាស់    ពិសេសបាត់បង់នូវតម្លេជបេវត្តិសាសេ្តរបស់បេសាទ។   តួនាទីនិងគុណបេយោជន៍នេឥដ្ឋថ្មី  

បេើដាប់ស៊កបញ្ជលូទៅតាមសេទាប់ឥដ្ឋនានារងការខូចខាតដោយបំពេញនៅផ្នេកខាងក្នងុ និងតមេៀបបេទាក់ 

គងលើគា្នាជសេទាប់ៗលក្ខណ:ដូចគេងឆ្អងឹដ៏រឹងមំជួយដល់សុវត្ថភិាពសំណង់ទំាងមូល (រូប២៣)។ វិធីនេះ 

ក៏បានអនុវត្តផងដេរ នៅកំឡុងពេលជួសជុលប៉មឥដ្ឋលេខ១០នេបេសាទភ្នំបាខេង (រូប២៤,២៥)  បេសាទ 

ពេះគោ បេសាទលលេ និងបេសាទគោកចក។  

          

កិច្ចការពងៅឹងរចនាសម្ព័ន្ធ

 កំឡុងពេលបេសាទទួលនូវការយកចិត្តទុកដាក់តាមរយ:គមេងអភិរកេស  និងជួសជុលឡើងវិញពី

សា្ថាប័នអន្តរជតិនេសាលាបារាំងចុងបូពា៌ (EFEO) ឆ្នាំ១៩០៨ បង្ហាញថា អ្នកអភិរកេសបេសាទជចេើន និយម 

ជេើសរីសសម្ភារ:ធ្វើអំពី "ដេក" សមេប់ពងេឹងបន្ថេមដល់រចនាសម្ព័ន្ធបេសាទបេឈមនឹងហានិភ័យខ្ពស់ ឬ 

ពងេងឹផ្នេកណាមួយរបស់គេឿងបង្គសំំណង់រងការខូចខាត។ ការបេើបេស់ដេកសមេប់វិស័យអភិរកេសបេសាទ 

បុរាណ មនមុខងរខុសៗគា្នាអាសេយ័លើភាពចំាបាច់ជក់ស្តេងនេសា្ថានភាពខូចខាតនីមួយៗ ជួនកាល "ដេក" 

ធ្វើជទេនលទ់េបេសាទ     បេើជស្នលូតភា្ជាបរ់វាងថ្មពរីដុ ំ    ចងគេបីផ្នេកណាមយួបរំងុរលុះបាក ់ឬសា្វានដាកដ់េក 

បញ្ចះុក្នងុជញ្ជាងំបេសាទក្នងុន័យថ្ពក់ភា្ជាប់ពីរចនាសម្ពន័្ធខាងកេទៅខាងក្នងុ។ រហូតមកដល់បច្ចបុេបន្ន "ដេក" 

ទទួលរង អុកសីុតកម្ម និងបង្កឲេយមនភាពចេះ  ថេមទំាងធ្វើឲេយដេកពុកផុយដោយអន្លើៗ    ពិសេស ប៉ះពាល់ដល់ 

សុវត្ថភិាពថ្មដេលជដើមហេតុនំាមកនូវគេះថា្នាក់ផេសេងៗដូចជ រលំបាក់ថ្ម ឬថ្មរបេះដាច់ចេញពីសម្ពន័្ធដើម។ល។

គមេងអភិរកេសនិងជួសជុលបេសាទជចេើននៅអង្គរ បានទទួលនូវការជួយសង្គាេះនិងថេទំាពីសា្ថាប័ន 

អន្តរជតមិកពបីណា្តាបេទេសផេសេងៗលើពភិពលោក      ក្នងុនោះ ការនយិមបេើបេស ់   "ដេក" តេវូបានកាតប់ន្ថយ 

រូប២២៖ ប៉មឥដ្ឋលេខ៨ បេសាទបាគង

(បេើបេស់ឥដ្ឋថ្មី បំពេញផ្នេកខាងក្នុងនិងឥដ្ឋចាស់នៅសេទាប់ខាងកេ)

រូប២៣៖ ប៉មឥដ្ឋលេខ១០  ភ្នបំាខេង    រូប២៤៖ ប៉មឥដ្ឋលេខ១០  ភ្នបំាខេង     
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និងជំនួសវិញនូវសម្ភារ:ថ្មី បេភេទចង្កឹះកេវ (Glass Fiber) និងបេភេទដេកមិនចេះ (Stainless Steel)

ដេលនាំចូលពីបរទេស ដូចជ បេទេសអាឡឺម៉ង់ អុីតាលី កូរ៉េ និងបេទេសចិនជដើម។   ស្នូលបេភេទថ្មី (Glass  

Fiber)មនទំហំបេបេលួចាប់ពី ២មីលីម៉េតេ  រហូតដល់២០មីលីម៉េតេ មនគុណភាពស្វតិ      រឹងមំ        មិនរងអុកសីុតកម្ម 

ឬបង្កភាពចេះឡើយ      ហើយតេវូបានជេើសរសីយកមកបេើក្នងុតនួាទ ីដើមេបតីភា្ជាបថ់្ម ឬថ្ពក ់(ធា្នាក)់ពផី្នេកមយួ 

ទៅផ្នេកម្ខាងទៀត។ គេប់ទំហំនេស្នូលចង្កឹះកេវនេះ តេូវយកទៅបេើបេស់សមេប់អនុវត្តជួសជុលពងេឹងប៉ម

លេខ៨បេសាទបាគងតេង់ទីតាំងខុសៗគា្នា ដូចជ តភា្ជាប់បំណេកថ្ម ពងេឹងសា្នាមបេះលើជញ្ជាំង សសរពេជេ  

និងសសរផ្អាបទាំងសង្ខាង(ប្លង់៦)។  

បៅើបៅៅស់កំបៅរបាយអ

  ការបេើបេស់កំបោរបាយអស្ថតិក្នងុបេយោជន៍ផេសេងៗគា្នា ជួនកាលឆ្លាក់ជកេបោច់តុបតេងលម្អនៅលើជញ្ជាងំ 

លើផ្តេរ            ហោជង         ឬរុសំេបសសរពេជេរបសប់េសាទឥដ្ឋនានា។                    កំបោរបាយអដេលបេើនោះ ផេសំពីកំបោរ លាយ

គេប់ខេសាច់ហ្មត់ ឬខេយាច់គេើម ចំណេកឥដ្ឋជចេើនដំុយកមកសង់បេសាទឥដ្ឋ ស្តេងចេញពីលទ្ធផលនេដំណើរ 

តេដុសឥដ្ឋ និងឥដ្ឋ ភា្ជាប់គា្នារាប់រយសេទាប់ ដោយបេើបេស់បាយអដ៏ស្តើង បេហេលជធ្វើអំពី កំបោរលាយជមួយ 

ប្លង់៦៖ ខ្លាងទា្វារនេប៉មឥដ្ឋលេខ៨ បេសាទបាគង
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កំទេចឥដ្ឋ និងបន្ថេមបេភេទសរីរាង្គដទេទៀតដូចជ       ស្កតោ្នាត           ឬជ័រ                 បានពីរុក្ខជតិផេសេង 2ៗ

២។          ឯបេភេទបាយអពណ៌

បានពីបនេសំរវាង កំបោរលៀស  ខេយាច់  កំទេចឥដ្ឋ  កាវសេបេកគោ  ស្កតោ្នាត  ម៉េសៅធេយូង ដីលេងពណ៌ បេើសមេប់ភ្ជិត 

រន្ធ និងសា្នាមបេះតូចៗ3

៣។ 

កតា្តាអាកាសធាតុ កំដៅ សំណើមបេបេួល នាំមកនូវកង្វះជតិស្អិតលើតំណឥដ្ឋនិមួយៗ ពិសេស 

ទឹកជេបចូលតាមបេហោងនិងសា្នាមបេះតូចឆ្មារ៤
45 បង្កឲេយកំបោរបាយអដេលពោរពេញដោយកេបោច់ចម្លាក់

ពាសនៅលើជញ្ជាំងនេប៉មឥដ្ឋនិមួយៗនៅតំបន់អង្គរ ងយទទួលរងការពុកផុយ និងរបេះធា្លាក់ស្ទើរទាំង សេុង 

ជកស់្តេង គេបេទះឃើញមនកើតឡើងនៅបម៉ឥដ្ឋបេសាទបាគង           បេសាទពេះគោ               បេសាទលលេ              បេសាទ 

បេរូប បេសាទមេបុណេយខាងកើត។ល។ 

កំឡុងទសវតេសរ៍ ១៩៦0 បេសាទឥដ្ឋមួយចំនួនក្នងុតំបន់អង្គរដូចជបេសាទកេវា៉ាន់ បេសាទបាយក្អេក 

បេសាទបី បេសាទពេះឥន្ទេកោសីយ៍ជដើម ទទួលបានការជួសជុលពងេឹងឡើងវិញដោយសាលាបារាំង 

ចុងបូពា៌ (EFEO) ក្នុងនោះ  បាយអធ្វើអំពីលេបោយសុីម៉ង់ត៍លាយជមួយខេយាច់ហ្មត់  ជជមេើសផ្នេកបច្ចេកទេស 

យកមកបេើសមេប់មុខងរភា្ជាប់ឥដ្ឋនិងឥដ្ឋ។ 

សេចក្តពីនេយល់ខាងលើអំពីបាយអបុរាណដេលបេើកំឡុងសាងសង់បេសាទ វាសេបទៅនឹងគំនិតយល់ 

ឃើញថ្មីក្នុងបំណងរកេសាបច្ចេកទេសបុរាណនេះដើមេបីបេើបេស់ឡើងវិញ។ សព្វថ្ងេ បេភេទបាយអផេសំឡើង 

ពីកំបោរលៀស លាយជមួយកំទេចឥដ្ឋ   ខេសាច់ ស្កតោ្នាត និងកាវសេបេកគោ (រូប២៦-២៧) បេើសមេប់ភា្ជាប់

ឥដ្ឋនិងឥដ្ឋនៅពេលអនុវត្តជួសជុលបេសាទឥដ្ឋកេុមរលួស រួមមន៖ បេសាទបាគង បេសាទពេះគោ

2

២ Fajcsák and Renner 1996: 41-42
3

៣ Fajcsaák and Renner 1996: 117-118
៤  Lunsford and Prantera 1994: 15-16

4

    រូប២៦ ៖ បាយអសមេប់ភា្ជាប់ឥដ្ឋ  ផេសំឡើងពីកំបោសបាន 

                  ពីសំបកលៀស ខេសាច់ កំទេចឥដ្ឋ  ស្កតោ្នាត   

                  កាវសេបេកគោ

រូប២៧៖  សំបកលៀស      

             បនា្ទាប់ពីដុតរួច

រូប២៨៖ការបិតបាយអចូលក្នងុរន្ធតូចៗ 

            នៅលើជញ្ជាំងដើមេបីការពារ ការ 

            ដុះលូតលាស់នេកូនរុក្ខជតិ 
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និងបេសាទលលេ។  បាយអបេភេទនេះ អាចបេើចំពោះតេដំុឥដ្ឋពីរដំុដេលបានដាប់ពងេបផ្ទេស្មើរួចរាល់ និងមន 

មុខកាត់ជិតល្អ តំណស្តើង ទើបអាចបន្តក់បាយអបញ្ជូលលើផ្ទេឥដ្ឋជការសេច និងធ្វើការតេដុសឥដ្ឋទាំង 

ពីរដុំដោយថ្នមៗ  រហូតលេបោយបាយអ ជេបចូលបំពេញក្នុងចនោ្លាះរន្ធខេយល់តូចៗនេផ្ទេឥដ្ឋ ចុងបញ្ចប់វានឹង 

បង្ហាញលទ្ឋផលជប់មំ និងស្អតិល្អ។        ផេេសងពីនេះផ្ទេជញ្ជាងំឥដ្ឋដេលមន បេហោង សា្នាមបេះតូចឆ្មារ ជមេជេៗ  

តមេូវចាំបាច់ធ្វើការសំអាតកំណកដី សំអាតបេភេទស្លេ និងកូនរុក្ខជតិតូចៗដុះជុំវិញ កំចាត់សត្វល្អិត។ល។  

ដើមេបីបាញ់បាយអរាវនិងភ្ជិតរន្ធធំៗទាងំនោះជមួយបាយអគេើម ដេលមនពណ៌ដូចគា្នាទៅនឹងពណឥ៌ដ្ឋនៅ

លើជញ្ជាងំ ក្នងុបំណងការពារជមេបទឹកជេបចូលទៅក្នងុរចនាសម្ពន័្ធឥដ្ឋផ្នេកខាងក្នងុ (រូប២៨)។ 
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Lunsford, R.L. and Prantera, F. 1994. “Conservation of  External Stuccoes and Brick Surfaces 
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PRELIMINARY RESEARCH ON THE ROYAL PALACE BRONZE WORKSHOP 
OF ANGKOR THOM

 

Martin Polkinghorne*  and Brice Vincent **

  

Abstract
 Until recently sites of  artistic production in the Khmer kingdom were unknown. For the first time in 
Southeast Asia, a collaborative project led by the APSARA National Authority has identified a historic bronze 
workshop where both statues and objects were crafted, and has united this discovery with characterisation 
of  manufacturing debris. Preliminary results from surveys, excavations and material analyses, north of  the 
Royal Palace in Angkor Thom, reveal much about Angkorian copper-based metallurgy. The close proximity 
to the Royal Palace complex suggests the atelier was of  considerable importance to the political elite who 
commissioned its products to furnish its palaces and temples with objects, and to legitimise its rule with 
images of  the gods. Complementary technical investigations into archaeometallurgical materials such as 
technical ceramics (crucibles, moulds, remains of  wall furnaces), copper objects and foundry waste, iron 
objects, slags, and stone and ceramic tools can appraise the foundry practices privileged by pre-modern craft 
specialists.

Keywords: Angkor, archaeometallurgy, copper-base alloy, foundry, craft production

Introduction
 Research on the chronology, meaning and influence of  Khmer sculpture has greatly 
enhanced our understanding of  the Angkorian kingdom. But studies that consider the methods of  
manufacture and the individuals and teams responsible for crafting the images remain incomplete. 
This archaeological research has remedied this deficiency and presents the discovery of  a historic 
bronze atelier at Angkor, the first known from this period in Southeast Asia.

* Flinders University

** École française d’Extrême-Orient, France
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 From the foundation of  modest village shrines to the construction of  gigantic royal 
temples, the venture of  building and furnishing temples entailed the employment of  a variety 
of  specialists including architects, stonemasons, bricklayers, carpenters, metal workers, painters 
and sculptors. Artisans were the ones who actively created, captured or redefined social meaning 
and transformed it into material objects through artistic production. Among the most specialised 
activities of  artisans was the task of  crafting images of  the gods. Rendered in stone, metal and 
wood, the sacred images were ancestors, deities, embodiments of  spiritual and political authority, 
the focus of  communities, and in some cases, the centre of  the entire kingdom.

From unfinished sculpture to bronze atelier
 Located north of  the Royal Palace, west of  the Terrace of  the Leper King, south of  Tep 
Pranam, and southeast of  Preah Palilay, the site of  the sculpture workshop was first revealed 
to colonial scholarship in 1926 by EFEO Conservator Henri Marchal. During the clearing of  
vegetation to record an unknown pond north of  the Royal Palace enclosure, Marchal identified 
two unfinished sandstone sculptures: one of  a feminine divinity, and another of  a male divinity 
now identified as Viṣṇu (Marchal JFCA, 5, July 1924–September 1926: 307, RCA February 1926; 
clichés EFEO, fonds Cambodge, réf. CAM 1229 and 1230). Later that year Marchal reported that: 
“plus près du Palais Royal on trouve des morceaux sculptés, fragments de bas-reliefs, statues de 
personnages debout à peine ébauchés réunis dans la forêt : peut-être y eut-il là un ancien atelier de 
sculpteurs.” (Marchal 1924-1926: 310). Marchal returned to this location in 1934 to find another 
series of  unfinished sandstone sculptures and repeated his hypothesis of  a potential workshop, 
but with considerable reservations about the ability to confirm it: “toujours ces sempiternelles 
suppositions dont il est aussi impossible de prouver la véracité que la fausseté!” (Marchal, RCA 
June 1934).
 There is some evidence that metallurgical activity also took place within the Royal Palace 
complex. During the two excavation seasons of  1952–1953 and 1957–1958 conducted by B. P. 
Groslier, numerous bronze statues and objects were unearthed west of  Phimeanakas temple (B. P. 
Groslier 1957, B. P. Groslier 1958, B. P. Groslier 1997: 26, Pottier 2014, Vincent 2014). Groslier 
interpreted the context of  these Bayon style sculptures and objects as a kind of  “store” or “atelier” 
dating to the period of  Jayavarman VII in the late 12th or early 13th century. An assemblage of  
artefacts from the same archaeological context or excavated nearby clearly attest the practice of  
metallurgical activity: copper and lead ingots, clay moulds for ingots, miscast bronze sculptures, 
iron tools and slags, and jewellery stone moulds (Vincent 2014).
 This area was the focus of  renewed research with the restoration of  the Terrace of  the 
Elephants (1993–1996) led by Christophe Pottier (EFEO). In a corroboration of  Angkor’s most 
famous eyewitness account, that of  Chinese emissary Zhou Daguan (Zhou Daguan, trans Harris 
2007: 49), who recorded the roofs of  the Angkorian Royal Palace to have been adorned with 
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lead roof  tiles, Pottier (1997) revealed a set of  lead tiles and the possible waste products of  their 
manufacture. Interpretation of  excavation stratigraphy and fragments of  lead, bronze, iron and 
slags on the west side of  the northern section of  the Terrace of  the Elephants led Pottier to 
suggest activity of  a metallurgical workshop between the 11th and late 12th century (Pottier 1997: 
207-208, 2014).
 Our discovery of  a bronze workshop directly north of  the Royal Palace enclosure, and 
west of  the Terraces of  the Elephants and Leper King connects the work of  Marchal and Pottier, 
and opens the way for new research on artistic production specifically attached to the political 
administration.

Provisional date for the site
 To investigate Marchal’s workshop hypothesis, the site north of  the Palace enclosure was 
surveyed in 2009, which led to the identification of  over ten additional unfinished sandstone 
sculptures and significant amounts of  surface sandstone debitage, the waste of  the carving process. 
As part of  the Sculpture Workshops of  Angkor Project, a collaborative APSARA National Authority / 

Figure 1. – Angkor Thom, location of  the workshop area. LiDAR image courtesy the Khmer Archaeological 
LiDAR Consortium.
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University of  Sydney / EFEO excavation program was initiated with the expectation of  revealing a 
sandstone sculpture workshop. Excavations confirmed this location was utilised for the production 
of  sandstone sculptures, and very quickly the site was also identified as a metallurgical workshop. 
Excavated artefacts are suggestive of  every stage of  the production process of  bronze statues and 
objects.
 On the basis of  ceramics finds and AMS 14C analysis, the bronze workshop may be tentatively 
dated between the mid 11th and 12th centuries. The workshop ground surface appears consistently 
uneven with the creation of  numerous small pits, whose function is unclear. Excavations revealed a 
series of  furnaces and other structures in wood. Above the metallurgical workshop ground surface 
are related layers of  up to two metres of  production waste. At an unknown time, most likely in 
the 12th century, the area was levelled for an alternative use. The furnaces, wooden structures, and 
uneven ground surface were flattened through distribution of  the workshop waste observed in all 
excavation trenches. The two charcoal samples provided for AMS 14C dates were located at the 
top and bottom of  a robust stratigraphic context of  metallurgical waste in one excavation trench. 
Significantly, this analysis yielded equivalent dates supporting the proposition that the site was 
levelled in one event.

Figure 2. – Trench 5. Season 2012: Section (north wall)
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Material studies: a bronze workshop?
 Fieldwork seasons excavated approximately 150m3 of  soil and catalogued over two-
thousand individual artefacts relating to metallurgical activities, including technical ceramics 
(crucibles, moulds, remains of  wall furnaces), copper objects and foundry waste, iron objects, slags, 
and stone and ceramic tools.

Technical ceramics and casting evidence
 Excavations revealed the first known Angkorian crucibles. Over 1700 fragments were 
revealed with many of  them deposited in contexts consistent with being discarded in single events. 
One especially large crucible has an upper diameter of  more than 50 cm and walls 5 cm thick. Half-
filled with molten copper-based alloy, this crucible had an estimated useful volume of  2 litres or 
18 kilograms of  metal. Although exhibiting evidence of  mild vitrification on its outer surface, and 
with slag and inclusions of  copper-based alloy around its rim, it seems to have been barely used. 
Most crucibles were smaller and can be identified by extensive vitrification on the outer surface 
that was in contact with the furnace fuel. These fragments indicate Angkorian bronze casters used 
crucible-type furnaces. Visual examination suggests they were tempered with abundant rice husk 
as well as quartz, and at least one crucible fragment shows signs of  repair, demonstrating that they 
could be used multiple times.
 The most numerous artefacts from our excavations are the remains of  clay moulds with 
over 65 kg excavated. Comprising of  oxidized and/or reduced clay, most fragments are eroded and 
small; however, there are sufficient quantities of  large remnants to indicate the casting of  sizable 
images or objects. The moulds are tempered with rice husk and occasionally quartz to increase 

Figure 3. – Trench 5. Season 2012: workshop production waste. TRL1205.015.
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their porosity and ability to withstand high 
temperatures, helping the evacuation of  
air and gas during the casting process. The 
necessary destruction of  moulds to release 
the cast products means that discovery 
of  negative prints is rare, though there is 
evidence of  several flat impressions on 
their inner surface. A fragmentary sprue 
of  a large mould replete with droplets of  
copper-based alloy, with a diametre of  
approximately 20 cm, suggests that sizable 
moulds were crafted with at least one 
sprue.
 A corresponding metal sprue with 
a diametre of  approximately 8 cm and a 
conical shape was certainly removed from 

a large sculpture likely weighing several hundred kilograms. The sprue includes the remains of  an 
inclined runner suggesting at least two sprues on the original mould. Other fragments in copper-
based alloy correspond with the size and shape of  known runners and were also likely removed 
from finished sculptures or objects.

Copper objects and foundry waste
 No unfinished bronze sculptures were excavated, though a number of  object fragments 
were recovered. Confirmed items cast with the lost-wax process include the rim of  a vase; another 
a fragment of  a mirror. In all stratigraphic levels we see foundry waste that are the remains of  
molten alloy spilt during the casting process. There is additional evidence of  hammered objects and 
hammering waste, the latter identified by flashings likely distorted through an annealing process 
with thicknesses between 1 and 3 mm.
 Thus far, elemental analysis of  workshop materials has been preliminary. 28 samples of  
copper-based alloys have been examined in the laboratories of  the C2RMF with Particle-Induced 
X-Ray Emission Spectrometry (PIXE) (Experimental details may be found in Bourgarit and Thomas 
2012: 3053-3054). Other artefacts were analysed with portable X-Ray Fluorescence spectrometry 
(pXRF) in the offices of  The University of  Sydney Research Centre in Siem Reap. The three main 
types of  alloy identified at the Royal Palace atelier are unalloyed copper, bronze, and leaded bronze. 
One sample of  foundry waste was identified as red brass (For the nomenclature of  copper-based 
alloys, see Bourgarit and Thomas 2012: 3054, 3059).
 One copper object fragment is gilded on one side. Significantly, gold and mercury were 

Figure 4. – Deposit of  individual crucible fragments. 
TRL1302B.010/1. Photo: Chunn Sambor.
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detected via PIXE analysis indicative of  
employment of  mercury or amalgam gilding 
in the workshop (On mercury gilding see 
Bourgarit et al. 2003: 115, Bunker 2008, 
Gerschheimer and Vincent 2010: 117-119, 
Vincent 2012: 285-287).

Iron objects
 Excavations revealed iron artefacts including 
tools and chisels. Precise identification 
of  these artefacts is difficult as they are 
fragmentary and often obscured by soil 
concretion. The authors also note a range of  
iron rods with square section sizes analogous 
to armatures of  finished sculptures observed 

on X-Ray radiographs and through visual examination (Vincent 2012: 270-273). One hypothesis is 
that these iron rods were extensions of  the armatures removed after casting. Another assemblage 
of  iron artefacts recovered from the workshop site may be consistent with core pins also observed 
from finished sculptures (Vincent 2012: 279).

Slags
 The manufacture of  bronze sculptures and objects produced various waste products or 
slags. Both copper and iron slags have been grouped by visual examination according to a five-
category typology. Iron slags were defined by structure and content of  magnetic iron and charcoal. 
There is evidence of  iron forging attested by large plano-convex slags and hammerscales (Pryce 
and Natapintu 2009: 253). Copper slags were also found in great abundance around the furnace 
area.

Stone and ceramic tools
 Excavations revealed a range of  sandstone fragments and ceramic sherds with distinctive 
smoothed edges and striation marks. Fragments were habitually discovered in collections of  twenty 
or more, suggestive of  single dumping events. A logical deduction is that these fragments were 
re-employed as finishing implements and discarded after use. They are of  a size easily held and 
managed with one hand and could have been used after casting to polish the metal surface, remove 
the remains of  protruding sprues and runners, and hide repairs. Further analysis is required to 
determine if  they incorporate relevant surface residues. However, pXRF analysis of  one sandstone 
tool surface detected a significant residue of  copper when compared to an analogous sandstone 

Figure 6. – Large crucible (cat#1635, 1636). Vitrified clay 
with droplets of  copper-based alloy, H. 26.5cm, D. 56cm, th. 

5cm. Top view. Drawing: Tho Thon.
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chip from stone carving debitage. Use of  stone tools in the manufacturing process is consistent 
with excavated materials from a sandstone production hub west of  Bakong temple in Greater 
Angkor and some techniques of  contemporary Southeast Asian sculpture production.

Materials for inlays?
 Some excavated artefacts may relate to 
the process of  inlaying (Vincent 2012: 290-292). 
First among these are numerous pieces of  quartz, 
muscovite and unidentified semi-precious stones 
possibly destined to adorn the jewellery of  finished 
sculptures and objects. Numerous excavation 
contexts related to the bronze workshop contain resin 
that may have been used as an adhesive for inlays. 
Preliminary analysis conducted in the Department 
of  Conservation and Scientific Research of  the 
Freer and Sackler Galleries identified one sample as a 
dammar resin. Further analysis is needed to identify 
the precise species of  origin. Lead or lead-tin alloy fragments, including a possible bar ingot with a 
triangular section and a regular series of  marks on one edge, may also constitute materials destined 
for inlay. Several examples of  11th-century sculptures have inlays made of  lead or lead-tin alloy 
(Strahan 1998: 101, also see Bunker and Latchford 2011: 219–273). These metals were commonly 
used by Angkorian bronze casters to reinforce mechanical assembly (Vincent 2012: 283-284).

Metalworking structures
 Among the most significant finds were the remains of  one or more basin furnaces. In 
addition to considerable quantities of  crucibles with external vitrification demonstrative of  crucible 

Figure 7. (Left) – Fragment of  repaired crucible (cat#1). Vitrified clay with droplets of  copper-based alloy and additional 
clay. TRL1204.021. Figure 8. (Center) – Fragment of  mould (cat#446). Oxydized and reduced clay. TRL1205.015. 

Figure 9. (Right) – Foundry waste (cat#1651). Bronze. TRL1303B.008/9.

Figure 10. – Furnace area. TRL1302B: Basin-
furnace (top left) and crucible furnace (bottom right). 

Photo: Chunn Sambor
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furnaces, this find confirms the use of  a complementary technique for melting copper-based alloys. 
One structure is a circular bowl or basin of  fired clay approximately 50 cm in diametre. It is partially 
preserved and equipped with one in-situ inclined tuyère on the western side. Copper-based alloy 
appears as an inclusion in the tuyère, and droplets within the basin. Many fragments of  wall furnace, 
with red fired clay on one side and highly vitrified clay on the other, were found on the southern 
side of  the structure, perhaps the top of  the furnace chamber discarded after its destruction. 
Adjacent and northwest to the basin furnace another structure of  fired clay with an oblong shape is 
also partially preserved. A protruding clay support on the eastern side and the absence of  copper-
based alloy remains might suggest a crucible furnace that utilised a clay grate. Similar furnace 
technology was observed in the Udong region in the 1960s and 1970s (Mourer 1980: 336, fig. 
2, Dupaigne 1987: 601–602). Two additional basin-like structures might constitute a battery of  
furnaces simultaneously supplying metal for large castings, likely of  sculptures. Consequently, this 
location will be an excavation priority of  future campaigns. 

Conclusions

Crafting for the Royal Palace
 Preliminary excavations at a bronze workshop directly north of  the Angkor Thom Royal 
Palace reveal evidence for high-quality production of  bronze images and objects. In addition 
to small castings, large castings are attested by sizable crucibles and mould fragments, certainly 

Figure 11. – APSARA Archaeologists at work on the Royal Palace bronze workshop 
Angkor Thom.

PreahNorkor_Vol_01_Final_Draft_20190617.indb   57 6/16/2020   3:03:40 PM



Martin Polkinghorne and Brice Vincent

58

the remains of  sculpture casting. Rare products such as mercury, unknown in the region, were 
necessarily imported. The presence of  these costly commodities testifies to the commissions of  
wealthy, elite patrons capable of  accessing and supplying the raw materials needed. The close 
proximity of  the atelier to the Royal Palace implies that its products were commissioned by the 
royal court and political administration. Additionally, specialised artisans like bronze casters were 
of  great significance to the King and his entourage who employed their outputs to authorise, 
maintain and represent Royal power. The importance of  this discovery is considerable: it is the first 
pre-modern bronze workshop and the first royal workshop known in Southeast Asia.

Future research
 In order to sufficiently appraise the scale, operational life, and supply network of  the Royal 
Palace bronze workshop additional research is necessary. Situated on a site with at least five hundred 
years of  continuous occupation, the task of  determining its extent and longevity is formidable.
 Based on excavations to date, the workshop area is at least 2000 m2. The southern limit 
is clearly formed by the Royal Palace’s enclosure, but we have not yet identified the northern and 
western extents. If  the workshop includes the “lead” roof-tile atelier identified by Pottier at the 
north-western edge of  the Terrace of  the Elephants (Pottier 1997), then it may have occupied 
an area of  more than 2 hectares. Future archaeological campaigns will accordingly investigate the 
entire site north of  the Royal Palace, with a priority for core sampling defining the limits of  the 
bronze workshop and understanding the soil pollution.
 The specific position of  an artisanal atelier north or north-east of  the Royal Palace appears 
to reproduce a tradition of  urban planning observed throughout Cambodian history. For example, 
a sandstone sculpture workshop responsible for production at Hariharālaya is located north of  
the Prei Monti Royal Palace complex in south-west Angkor (Pottier et al. 2012: 291–294, 305–306, 
Polkinghorne, Douglas, & Carò 2015); a representation of  the Royal Palace of  Udong in the early 
1860s denotes gold ateliers in the northern-eastern quadrant of  the enclosure (Spooner 1864, also 
see Vincent 2014); and the royal ateliers were situated close to the north-east angle of  the Royal 
Palace of  Phnom Penh in the early 20th century (Moura 1883 (I): 247, G. Groslier 1921: fig. 168, 
JFCA, 11, February 1934–May 1935: 119, Marchal 1939: 133 quoted in Pottier 1997: 208).
 Another question relates to the provenance and acquisition of  raw materials used in the 
bronze workshop (e.g. non-ferrous and ferrous metals, clay, and wax). The collection, circulation 
and use of  wax in the Angkorian period are corroborated by epigraphy and Chinese sources. 
We can envisage state organisation of  wax trade through the royal treasury (Old khm. glāṅ, Skt. 
rājakośa) that supplied temples and, logically, Royal bronze workshops (Vincent 2012: 267-268). 
Similar issues have been partially considered for metals, however, no locations have been identified 
as the sources of  copper, tin, lead, or zinc with any certainty. These metals and their ores are not 
known in significant quantities in the territories of  present-day Cambodia and it was likely that 
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Angkorian artisans obtained them through long-distance trade (Bronson 1992: 78, 97–98, ill. 4.72, 
also see Pottier 1997: 195–200, Vincent 2012: 324–327).
 Research on a bronze workshop attached to the Royal Palace of  Angkor Thom is the first 
multi-disciplinary analysis of  a historic metal production site in Southeast Asia related to copper-
based metallurgy. The royal commissions included large castings, likely of  sacred idols, which are 
attested by metallugical waste, furnace structures, and the use of  imported mercury for gilding. 
Uniting the discovery and characterisation of  metallurgical techniques with finished sculptures and 
objects, raw material sourcing and supply, and product distribution, will appraise the economic 
and social contexts of  pre-modern craft specialists befitting the universal value of  the Angkorian 
bronzes.

Acknowledgements

 A first elaborated version of  this article appears as Polkinghorne, M., Vincent, B., Thomas, 
N., Bourgarit, D. 2014 (published 2016). “Casting for the King: The Royal Palace Bronze workshop 
of  Angkor Thom”, in Bulletin l’École Française d’Extrême-Orient (BEFEO), vol. 100: 327 – 358.
 This research was funded by an Australian Research Council Discovery Project Grant 
(DP110101968) and the National Geographic Society / Waitt Grants Program (#W122-10). 
Project collaborators include The APSARA National Authority, The University of  Sydney, Flinders 
University, EFEO, The National Museum of  Cambodia, C2RMF, INRAP, Freer and Sackler 
Galleries, Smithsonian Institution, and the Metropolitan Museum of  Art. Thanks to H.E. Sum 
Map, H.E. Bun Narith, H.E. Tan Boun Suy, H.E. Ros Borath, Mao Lor, Dr Tin Tina, An Sopheap, 
Chhay Rachna, Tho Thon, So Malay, Nicolas Thomas, and David Bourgarit. Special thanks to the 
fieldwork team: Chunn Sambor, Moul Komnet, Vitou Phirom, Kang Samouen, Suy Pov, Shaun 
Mackey, David Brotherson, Sally MacLennan and students from the Royal University of  Fine Arts, 
Phnom Penh.

Abbreviations

JFCA: Journal de Fouilles de la Conservation d’Angkor [manuscript, unpublished, EFEO Archives]

Khm.: Khmer

RCA: Rapport de la Conservation d’Angkor [manuscript, unpublished, EFEO Archives]

Skt.: Sanskrit

PreahNorkor_Vol_01_Final_Draft_20190617.indb   59 6/16/2020   3:03:41 PM



Martin Polkinghorne and Brice Vincent

60

References
Bourgarit, David and Nicolas Thomas. 2012. “Late Medieval copper alloying practices: a view 

from a Parisian workshop of  the 14th century AD”. Journal of  Archaeological Science 39(10), 
3052–3070.

Bourgarit, David, Benoît Mille, Thierry Borel, Pierre Baptiste and Thierry Zéphir. 2003. “A 
Millenium of  Khmer Bronze Metallurgy: Analytical Studies of  Bronze Artifacts from the 
Musée Guimet and the Phnom Penh National Museum”. In P. Jett (ed.), Scientific Research 
in the Field of  Asian Art: Proceedings of  the First Forbes Symposium at the Freer Gallery of  Art. 
London: Archetype Publications, 103–126.

Bronson, Bennett. 1992. “Patterns in the Early Southeast Asian Metals Trade”. In I.C. Glover, P. 
Suchitta and J. Villiers (eds.), Early Metallurgy, Trade and Urban Centers in Thailand and Southeast 
Asia. Bangkok: White Lotus, 63–114.

Bunker, Emma C. and Douglas Latchford. 2011. Khmer Bronzes. New Interpretations of  the Past. 
Chicago: Art Media Resources.

Bunker, Emma. C. 2008. “Amalgam Gilding in Khmer Culture”. In E.A. Bacus, I.C. Glover and 
P.D. Sharrock (eds.), Interpreting Southeast Asia’s Past. Monument, Image and Text. Singapore: 
NUS Press, 296–305.

Dupaigne, Bernard. 1987. “La production des socs de charrue au Cambodge”. In B. Koechlin, F. 
Sigaut, J.M.C. Thomas and G. Toffin G. (eds.), De la voûte céleste du terroir, du jardin au foyer. 
Mosaïques sociographiques. Mélanges offerts à Lucien Bernot. Paris: École des hautes études en 
sciences sociales, 597–612.

Groslier, Bernard Philippe. 1957. “Excavations at the Royal Palace of  Angkor Thom, preliminary 
report”. In Proceedings of  the XXIIIrd Congress of  Orientalists, Cambridge, 21st–28th August 1954. 
London: Royal Asiatic Society, 28. 

Groslier, Bernard Philippe. 1958. “Fouilles au Palais Royal d’Angkor Thom”, Cambodge d’aujourd’hui 
6, 21–27.

Groslier, Bernard Philippe. 1997. “Redéfinition de la stratégie de la recherche sur la civilisation 
khmère”. Péninsule 34(1), 5–37.

Groslier, George. 1921. Recherches sur les Cambodgiens, d’après les textes et les monuments depuis les premiers 
siècles de notre ère. Paris: Augustin Challamel.

Harris, Peter. 2007. A record of  Cambodia: the land and its people. Chiang Mai: Silkworm Books.
Marchal, Henri. 1924–1926. “Notes sur le Palais Royal d’Angkor Thom”. Art et Archéologie Khmers  

2(3), 303–328.
Marchal, Henri. 1939. Musée Louis Finot. La collection khmère. Hanoi: École française d’Extrême-

Orient.

PreahNorkor_Vol_01_Final_Draft_20190617.indb   60 6/16/2020   3:03:41 PM



Preliminary research on the Royal Palace Bronze workshop of  Angkor Thom

61

Moura, Jean. 1883. Le royaume du Cambodge (2 vol.). Paris: Ernest Leroux.
Mourer, Roland. 1980. “Un cas de changement technologique dans la fonte du cuivre à Phsar 

Dek (Cambodge) : aspects techniques, économiques et sociaux”. In H.H.E. Loofs-Wissowa 
(ed.), The Diffusion of  Material Culture. 28th International Congress of  Orientalists, Canberra, January 
1971. Honolulu: University of  Hawaii, Social Science Research Institute, 333–350.

Polkinghorne, M., Douglas, J. and Carò, F. (2015). Carving at the Capital: A stone workshop at 
Hariharalaya, Angkor. Bulletin de l’École française d’Extrême-Orient, 101 pp. 55-90. 

Pottier, C. 2014. «Fouilles stratigraphiques à Angkor. Autour d’un rapport inédit de Bernard-
Philippe Groslier. Présentation.» Aséanie 33: 147–174.

Pottier, Christophe, Armand Desbat, Marie-France Dupoizat and Annie Bolle. 2012. “Le matériel 
céramique à Prei Monti (Angkor)”. In V. Lefèvre (ed.), Orientalismes. De l’archéologie au muse. 
Mélanges offerts à Jean François Jarrige. Turnhout: Brepols, 291–317.

Pottier, Christophe. 1997. «Nouvelles données sur les couvertures en plomb à Angkor». Bulletin de 
l’École française d’Extrême-Orient 84, 181–220.

Pryce, Thomas Oliver and Surapol Natapintu. 2009. “Smelting Iron from Laterite: Technical 
Possibility or Ethnographic Aberration?”. Asian Perspectives 48(2), 249–264.

Spooner, Andrew. 1864. “Correspondance de Cochinchine. 30 janvier 1864”. L’Illustration, Journal 
Universel 43(1092) [In Les Grands Dossiers de L’Illustration, L’Indochine, Histoire d’un siècle : 1843-
1944. Bagneux: Le livre de Paris, 34–37].

Strahan, Donna K. 1998. “A Technical Study of  11–12th c. Khmer Bronze Sculpture”. In The 
Beginnings of  the Use of  Metals and Alloys (BUMA IV). Sendai: Japan Institute of  Metals, 
97–102.

Vincent, B. 2014. «Le mobilier en bronze du palais royal d’Angkor Thom». Aséanie 33: 211–277.
Vincent, Brice. 2012. Saṃrit. Étude de la métallurgie du bronze dans le Cambodge angkorien (fin du xie – 

début du xiiie siècle). Unpublished PhD Thesis. Paris: Université Sorbonne Nouvelle – Paris 3.

PreahNorkor_Vol_01_Final_Draft_20190617.indb   61 6/16/2020   3:03:41 PM



Martin Polkinghorne and Brice Vincent

62

PreahNorkor_Vol_01_Final_Draft_20190617.indb   62 6/16/2020   3:03:41 PM



The Microstructure and 2d-Element Analysis of  Sandstone in Angkor.

63

THE MICROSTRUCTURE AND 2D-ELEMENT ANALYSIS OF SANDSTONE 
IN ANGKOR

 

K. Kranda & V. Havránek

Nuclear Physics Institute, UJF, AVČR, Řež, Czech Republic

ABSTRACT

 The aim of  the investigation was to explore the efficacy of  analytical methods, in particular macro- 
and micro- Particle Induced X-ray Emission, in analysing the elements of  sandstones used in temple 
structures of  Angkor. The scanning mode of  the proton beam allowed the generation of  two-dimensional 
element (Si, Cu, Sr, Fe, Mn, Sr, Ni, Ga, and Al) maps of  the sandstone-microstructure target. The element 
maps showed a clear spatial separation of  quartz and aluminium in some locations, and an overlap in others. 
These observations are indicative of  quartz with no aluminium content. High Al content in the sample 
points out to the presence of  various feldspar minerals of  the sandstone. 

KEYWORDS

 Sandstone, Chau Sey Tevoda, element composition, topography, macro- and micro-PIXE, proton 
scanning, 2d-element mapping, spatial resolution, concentration gradients, emission spectrum, sandstone 
microstructure, quartz, feldspar, Si, Cu, Sr, Fe, Mn, Sr, Ni, Ga, Al.

INTRODUCTION

 Here we describe a series of  pilot measurements of  sandstone structure and composition 
that would, in our opinion, considerably augment the somewhat limited choice of  currently available 
analytical methods. Such methods have typically been applied to examining the microstructure and 
element content of  pigments in paintings and fine art, as well archaeological artefacts, made of  
various stones or metals.

 Our principal objective was to examine the efficacy of  advanced nuclear analytical methods, 
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such as the micro-PIXE variant (cf. Watt F. 1997) of  the Particle Induced X-ray Emission (PIXE) 
method, to investigate the element content of  sandstone found in Angkor. The main advantage 
of  this particular method is its ability to generate the topography of  element concentrations by 
scanning the surface of  a sandstone sample. Apart from element mapping, the micro-PIXE offers 
a considerably higher spatial resolution (down to about one micrometre) than the more commonly 
used XRF or the Neutron Activation Analysis methods (e.g. Polkinghorne et al. 2013; Kucera et 
al. 2008). Furthermore, the micro-PIXE method allows the detection of  some rare elements that 
may form inclusions within the single grains of  the sandstone that may not be easily detected in 
homogenized sandstone. Finally, super-positioning of  several element maps allows the identification 
of  various minerals present in the sample. 
 In this pilot investigation, we aimed at 

1. Testing the feasibility of  detecting the distribution of  individual elements by scanning the 
surface of  a sandstone sample consisting of  a core with a diameter of  8 mm.

2. Assesing the relative concentration of  elements within the scanned window of  the 
sample. 

3. Searching for a concentration gradient of  a particular element from the surface of  the 
sandstone block down to the depth of  about 5 mm. The reason for this arrangement 
was that, in our opinion, it was not sufficient to confine our measurements of  element 
composition to the surface of  any particular stone block, as it mmay have become severely 
contaminated and weathered during the many centuries of  exposure to the environment. 

 The elements present in the samples could be measured in both the high-resolution mode 
(micro-PIXE) and the low resolution mode (macro-PIXE). This effort should, in the long term, 
enable the creation of  a data bank containing element and mineral composition of  sandstone 
objects that can be cross-correlated, and also matched to any of  the potential quarry locations where 
the stone was actually extracted. The techniques described above can be universally implemented 
to the element analysis of  a wide range of  stone artefacts.

METHODS

 The experimental set up of  the micro-PIXE beam detector chamber is depicted in Fig. 1. 
that also shows the detector end of  the microbeam line.
 The samples (cores 8 mm in diameter and 50 mm long) were taken from the Chau Sey 
Tevoda temple during the exploratory campaign undertaken in 2006. 
 The microstructure of  the sandstone samples was first examined under a classical light 
microscope to select a part of  the core sample that would be most suitable for a subsequent 
investigation with the proton beam of  the micro-PIXE. The microstructure of  the sandstone 
sample is depicted below in Fig. 2.
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 After selecting the most suitable part of  the sample for the subsequent analysis with 
the micro-PIXE, the core was cut down to a small segment and attached to a holder that was 
subsequently placed in the target chamber. A 1000 x 1000 micrometer window designated on the 
sample surface was subsequently scanned with a proton beam focused down to an approximately 
1 x 1 micrometer quadratic shape. 

Fig. 1 This photo shows the terminal of  the proton beam line with quadrupole magnets focussing the beam on the sandstone 
sample, beam scanner and the cooling system of  the quadrupoles. The target chamber, positioned at the end of  the proton 

beam line, was equipped with the X-ray Si(Li) and RBS detectors.

Fig. 2 shows the microstructure of  the 
sandstone where the lower edge is the 

surface of  the block the core sample was 
taken from.
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RESULTS

 A typical spectrum of  the measured signals emitted by the sample after proton irradiation 
of  the sandstone surface is shown below.

 The element distribution could be presented as a 
map of  the sandstone surface. The Fig. 4 below shows 
an example of  such a spatial distribution depicting maps 
for six different elements (these were as follows: Fe, Mn, 
Ni, Sr, Cu and Ga). The element maps depict a 1 x 1 mm 
window, where the surface of  the sandstone block is the 
serrated edge at the top of  each panel. Thus, it shows 
a representation of  the element distributions from the 
surface down to the depth of  1 mm.

Fig. 3 The spectrum of  the PIXE analysis showing the representation of  individual elements in the scanned sandstone 
sample. The abscissa shows the energy of  the recorded signals and the ordinate corresponds to the No. of  counts detected at 

each particular energy level. The individual peaks are marked with symbols designating each particular element (e.g. Fe) with 
known emission energy.

Fig. 4 The six panels show the element maps for Fe, Mn, Ni, Sr, Cu 
and Ga. The scale is depicted by the bar in each panel. The dots show 
the locations of  individual counts and the colour scale depicts the count 

density of  photons emitted from each particular location. The redder the 
colour, the higher the frequency of  the photons emitted by the activated 

elements. The only prominent high concentration pattern appears in the two 
middle panels for Ni and Sr. The peak concentration are not co-localised 

either with each other or with the distributions detected for Fe and Mn.
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From Fig. 4, we can discern the different distribution patterns for each of  the six elements 
depicted. The concentration of  Fe is very high in some locations but totally absent in others. 
The concentration of  Mn is as high as that observed for Fe but only in one particular location 
(near the upper left corner of  the panel). The distribution pattern otherwise approximates that of  
Fe, indicating that these two elements are co-localized. The remaining two panels (shown at the 
bottom of  Fig.4) show rather diffused distributions for the two measured elements (Cu and Ga) 
and a rather low density of  the counts. This distribution indicates a rather low and nonspecific 
concentration of  the two elements in the analysed sandstone sample. 

After resetting the energy of  the proton to beam to 2 MeV and removing the gamma ray absorption 
filter (0.5 mm polyethylene), we were able to measure the lighter elements of  the sandstone samples. 
We were particularly interested in the distribution of  Si, as the sandstone may contain a high 
concentration of  this element. We also include here the element map for Al, as a relatively high 
concentration would be expected in the various feldspar minerals of  the sandstone. The results are 
depicted in Fig. 5 shown below. 

 The grains of  quartz are very prominent with sharp edges and high concentrations of  Si. 
There are no discernable traces of  aluminum in the locations of  the quartz grains. The intergrain 

spaces are filled with both elements but it is apparent that their concentration patterns do not 
always coincide.

DISCUSSION

 Even at this early stage of  our study, it is possible to conclude that the micro-PIXE method 
can detect extremely low element concentrations, as well as resolve distributions of  individual 

Fig. 5 A comparison of  Al and Si seen under a light microscope. The surface of  
the sandstone block is represented by the serrated edge on the top of  each panel.
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elements in the sample. The ability to generate maps of  element concentrations may also reveal 
small anomalies present within the sandstone microstructure and to detect minute changes in the 
regional concentrations within the scanned sample window. 
 The maps show a clear spatial separation of  some elements such as Si and Al in some 
locations, and an overlap in others. The right panel of  Fig. 5 shows clearly delineated grains of  
quartz with no aluminium presence. Furthermore, there are no other elements that can be detected 
within the spaces occupied by quartz grains, as can be seen in Fig.4. The edges of  the quartz grains 
are very sharp, which indicates that these grains have not migrated too far from their original 
source. The inter-grain spaces, where both Al and Si are present, may correspond to the presence 
of  alumino-silicates, possibly feldspar. The distributions of  other elements, such as Fe and Mn, on 
the other hand largely overlap in the window scanned. 
 Rock samples can be characterized as soft-grained feldspathic sandstones. Brief  examination 
based on grain shapes and sizes, suggest their similarity to sandstones described by Caro & Sokrithy 
(2012) from Kulen Mountain and Koh Ker areas. Rectangular shapes of  the quartz grains reveal 
the immature nature of  source sediment, suggesting that these particles had taken a relatively short 
path from their source rocks to the sedimentary basin where they were lithified. 
 Apart from the prominent quartz grains, Na- and K-type aluminosilicates can be also 
recognized on the elemental maps. These are probably somewhat weathered feldspars. The 
interstitial clay matrix is enriched in Mg. Iron enrichment, probably in form of  oxide or hydroxide 
phase, was found to be also present in our sandstone samples.

ACKNOWLEDGEMENT 

 This Project was in part supported by the Grant awarded to K. Kranda by the Czech Ministry 
Environment. We thank Vlado Strunga for comments and original suggestions contributing to the 
discussion of  our results.

REFERENCES 

Carò, F. & Sokrithy I.M. (2012) Khmer sandstone quarries of  Kulen Mountain and Koh Ker: a 
petrographic and geochemical study. Journal of  Archaeological Science 39: 1455-1466. 

Kucera, J.; Novak, J. K.; Kranda, K.; et al. (2008) INAA and petrochemical study of  sandstones 
from the Angkor monuments. Radioanal. & Nucl. Chem. 278: 299-306.

Polkinghorne M., Pottier C. & Fischer C. (2013) One Buddha can hide another. J. Asiatique 301.2: 
575-624.

Watt F. (1997) The nuclear microprobe: a unique instrument. Nucl. Instr. and Meth. B, 130: 1-8.

PreahNorkor_Vol_01_Final_Draft_20190617.indb   68 6/16/2020   3:03:41 PM



From Aerial Photos to Lidar: New Developments in the Mapping of  Angkorian Sites

69

FROM AERIAL PHOTOS TO LIDAR: NEW DEVELOPMENTS 
IN THE MAPPING OF ANGKORIAN SITES

 

Damian EVANS*, TAN Boun Suy**, HENG Kamsan***

  

 In recent years the APSARA National Authority has become a world leader in the application of  
airborne laser scanning (or “lidar”) technology to World Heritage sites. The Cambodian Archaeological Lidar 
Initiative (CALI), a joint project between APSARA, the Ministry of  Culture of  Fine Arts and the École 
française d’Extrême-Orient is the latest instalment in a tradition of  archaeological mapping in Cambodia 
dating back nearly a century and a half.
 The lineage of  the lidar program can be traced directly back to the successful nomination of  
Angkor as a World Heritage Site in 1992, which involved preparing landscape-scale maps of  the urban 
fabric of  Angkor that stretched between and far beyond the temples. Even though the cities were made of  
wood, traces could still clearly be seen in the topography of  the landscape, in the form of  ponds, occupation 
mounds, canals, reservoirs, roadways, neighbourhood temples, and even field patterns that had persisted 
intact on the surface for a millennium or more.
 During the 1990s a joint French-Cambodian program led by Christophe Pottier completed a very 
detailed topographic map of  the central and southern areas of  Greater Angkor, and in 1998 the University 
of  Sydney joined with the EFEO and APSARA to continue these mapping activities in the framework of  
the Greater Angkor Project (GAP). One of  the core objectives of  GAP was to map the extended urban 
landscape of  Angkor in order to evaluate various theories about the decline of  Angkor as the centre of  
gravity of  Khmer power in the 14th to 15th centuries, in particular the role of  the water management system 
in the failure of  the urban network.
 This required a detailed understanding of  the archaeological landscape over a very wide scale of  
time and space, and during the 1990s various remote sensing projects – focusing in particular on radar 
imaging technology – were launched with a view to further elaborating Christophe Pottier’s map in the 

* École française d’Extrême-Orient, France

** APSARA National Authority, Cambodia

*** Ministry of  Culture and Fine Arts, Cambodia
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extended northern, eastern and southern reaches of  the Greater Angkor Area.
 The most fruitful of  these projects was a radar acquisition conducted in 2000 by NASA for GAP 
over an extended area from the Tonle Sap to the Phnom Kulen range, which formed the basis for many 
years of  ongoing mapping work and culminated in the publication of  a new map of  Angkor in 2007 
incorporating the work of  various members of  the GAP, who combined the radar and various other image 
sources to extend and complete a map of  Greater Angkor. 
 The greatest deficiency of  all of  these maps was the inability of  conventional sensors, including 
radar, to ‘see through’ the dense vegetation that often covered the zones of  archaeological interest. Airborne 
laser scanning or ‘lidar’ technology had been on the horizon for many years as a potential solution to 
this problem, but the technology was expensive, and until recently was not sufficiently advanced for our 
purposes.
 Inspired by the high-profile success of  lidar at the Mayan site of  Caracol in Belize in 2009, members 
of  GAP used seed money from the National Geographic to grow a consortium of  eight international 
teams (the Khmer Archaeology LiDAR Consortium or KALC) in order to carry out the first application 
of  lidar for archaeology anywhere in Asia. APSARA was the lead administrative institution in KALC. This 
was completed over Angkor, Phnom Kulen and Koh Ker in 2012. Since 2012 the lidar data has become 
an extremely important tool across a range of  different domains including heritage management, forestry, 
water management and archaeology. There has also been a strong focus on training, and in 2014 twelve 
APSARA staff  successfully completed a specialised course on the practical applications of  lidar.  
 The success of  the 2012 KALC campaign formed the basis for an award by the European Research 
Council of  1.5 million Euros to the EFEO for a second, greatly-expanded lidar campaign in 2015. This 
program (CALI) once again has APSARA as the lead administrative institution, with Dr Tan Boun Suy of  
APSARA, Dr Damian Evans of  the EFEO, and Mr Hang Kamsan of  the Cambodian Ministry of  Culture 
and Fine Arts managing the administrative and technical aspects of  the mission. The data acquisition was 
completed in April 2015 again with APSARA as the lead administrative institution, and at around 2000 km2 
is the largest archaeological lidar acquisition ever completed anywhere in the world. The data will once again 
be used for a very wide range of  applications in partnership with many institutions across the world using 
data-sharing and licensing agreements. 
 At the time of  writing, post-processing of  the 2015 data was incomplete and only limited areas 
were available for analysis. Nonetheless, as with the 2012 ALS campaign completed by KALC, this subset 
of  new lidar data from CALI illustrate, confirm and expand upon a range of  long-held and well-established 
assumptions about archaeological landscapes from conventional studies. On the other hand, the new data 
have once again produced a range of  unexpected—and sometimes quite enigmatic—outcomes that call into 
question various long-standing theories about the development of  Khmer society, agriculture and urbanism. 
Looking specifically at some of  the major acquisition blocks in northwest Cambodia (Fig. 1), and the major 
implications for Khmer history and archaeology:
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Beng Mealea, Phnom Kulen & Northern Angkor
 Conventionally, the classical Angkorian period begins with the 8th-9th century city of  
Mahendraparvata, in the heavily-forested Phnom Kulen ranges to the north of  Angkor. Until recently the 
structure of  this city was very poorly defined; however, the 2012 lidar mission suddenly brought the urban 
network into very sharp relief, as well as adding insights into the level of  Angkor-era deforestation and the 
sustainability of  its water management infrastructure. It was suspected, however, that the 2012 lidar mission 
had captured only a subset of  a very extensive urban network on Phnom Kulen. The 2015 data confirm this 
suspicion and show that archaeological features continue well beyond the edges of  the original lidar coverage 
(Fig. 2). There is evidence that Angkor-period archaeological topography is to be found almost continuously 
over an area of  at least 40-50 km2. 
 Much of  this archaeological topography consists of  linear or grid-like arrays of  mounds (Fig. 3), 
of  the kind that were first identified in archaeological maps of  Angkor in aerial and radar imagery by 
Christophe Pottier and the author in the 1990s and early 2000s, and that have now also been identified at 
the pre-Angkorian site of  Sambor Prei Kuk using lidar data (see below). Surface surveys and excavations 
of  these mounds have revealed little of  archaeological interest, and they remain among the most enigmatic 
features of  Khmer landscape archaeology. In lowland areas such as near Banteay Srey these gridded mounds 

Fig. 1: Overview map of  Cambodia showing the main coverage blocks for the 2012 and 2015 lidar acquisitions, and noting 
features mentioned in the text. Background elevation courtesy of  NASA SRTM.
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(sometimes referred to by archaeologists as ‘dome-fields’) seem to have an association with significant 
water management features, but this association is difficult to establish in Phnom Kulen, where the gridded 
mound-fields are most abundant and important elements of  the ‘hydraulic city’ of  Mahendraparvata are 
ubiquitous.  
 Equally enigmatic are the geometric rectilinear patterns (Fig. 4) made from earthen embankments—
variously described as ‘coils’, ‘spirals’, ‘geoglyphs’ or ‘gardens’—first identified south of  the moat of  Angkor 
Wat in the 2012 lidar data. These are now also clearly visible in the 2015 lidar data at Beng Mealea, and can 
be seen in particular abundance at Preah Khan of  Kompong Svay (see below). Excavations of  these linear 
features at Angkor have similarly revealed little of  archaeological interest, and their function remains unclear, 
although they too seem to be located in close proximity to (what would have been) large standing bodies of  
water.
 The 2015 data also provide new insights into relatively well-known archaeological sites. The quarries 
between Beng Mealea and Phnom Kulen, for example, have been the subject of  inquiry since the 19th 
century, and are generally recognised as the main source of  sandstone for Angkor’s monuments. Canals have 
been traced linking the quarries to central Angkor, and one recent study by the Japanese team reported the 
‘discovery’ of  ‘more than 50’ discrete quarries in the area, with distinct groupings of  individual quarries with 
different sandstone characteristics. In reality, as the lidar data clearly show (Fig. 5), the area between Beng 
Mealea and Phnom Kulen is essentially one enormous quarry field of  ~500 ha with localised heterogeneity 

Fig. 2: Detail map of  northwest Cambodia in the Angkor region, showing the main coverage blocks for 
the 2012 and 2015 lidar acquisitions, and noting features mentioned in the text. Background elevation 

courtesy of  NASA SRTM.
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Fig. 3: ‘Mound fields’ across Cambodia. Top row: In the Phnom Kulen acquisition block (see Fig. 3) in an area covered by 
modern development and forest (left) the lidar reveals a mound field (right). Second row: Immediately to the north of  the 
main temple complex at Sambor Prei Kuk, vegetation (left) obscures a mound field and an ancient dam (right). Third 
row: Immediately to the west of  Banteay Srei temple at Angkor, cultivated areas and vegetation (left) obscure – and 

have partially erased – a mound field of  ~8 ‘rows’ and ~12 ‘columns’. Bottom row: Near the exit of  the East Baray 
reservoir at Angkor, new archaeological mapping (left) from the 2012 lidar has added further detail to a ~10 x 10 grid 
of  mounds (right) and revealed a second mound field to the south of  the exit. Lidar imagery is composite elevation and 

hillshade models from the 2012 and 2015 datasets.
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Fig. 5: Extent of  the vast 
quarry field between Beng 
Mealea and Phnom Kulen 
as revealed by the 2015 
lidar imagery, compared 
to the previous view of  
discrete quarries as identified 
by Uchida and Shimoda 
(2013). Lidar imagery 
is composite elevation and 
hillshade models.

Fig. 4: Unexplained, 
geometric linear patterns 
associated with major temples 
across northwest Cambodia. 
Lidar imagery is composite 
elevation and hillshade 
models from the 2012 and 
2015 datasets.
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in sandstone characteristics, which—although it is mostly infilled—has occasional surface expressions. The 
lidar signature of  infilled pit quarries was first recognised in the 2012 data and was used to identify and 
ground-verify the largest quarry at Koh Ker, and the same signature is clearly visible here. The 2015 data 
show evidence of  opportunistic quarrying in other areas around the foothills of  the Kulen massif, but these 
areas are very modest in size (~5 ha at most) and it remains clear that the main source of  sandstone for the 
temples of  Angkor was a giant quarry field between Beng Mealea and Phnom Kulen.

Banteay Chhmar & Preah Khan of  Kompong Svay
 Moving forward in time, the CALI program also acquired lidar data for the two most important 
provincial centres of  the Khmer Empire: ~220 km2 over Banteay Chhmar, a military centre of  the 12th 
to 13th centuries, located in an arid zone that shows evidence of  an extensive water management system; 
and ~150 km2 over the military-industrial complex of  Preah Khan of  Kompong Svay, both of  which 
have recently been the focus of  studies using conventional remote sensing and ground survey techniques. 
Preliminary results at the two locations are strikingly different.
 At Banteay Chhmar, the new lidar data essentially confirms previous mapping work, and does not 
significantly change the overall interpretation of  the archaeological topography (Fig. 6). Among all the 11th 
to 13th century CE temples of  the Khmer, Banteay Chhmar is the only one so far mapped with lidar that 
shows almost no evidence of  a formal urban grid extending throughout any of  its successive enclosures, 
and represents a (so far) unique exception to the model of  urban development proposed by many scholars 
on the Greater Angkor Project, in which ‘open cities’ gradually evolve into urban complexes with formally-
planned urban cores by the 12th to 13th centuries CE. The reasons for this are unclear: was Banteay Chhmar 
a ‘city’, or was it a ‘garrison-temple’ on the fringes of  empire that was inhabited ephemerally or periodically? 
Preah Khan of  Kompong Svay, on the other hand, presents a different kind of  problem: many years of  
study using conventional sensors and ground survey had led to the conclusion that the enclosures were 
sparsely inhabited, and yet the new lidar data clearly show an urban layout (Fig. 6) within the central moat 
of  the site that is analogous to the early-12th century grids of  Angkor Wat and Beng Mealea—complete 
with the enigmatic ‘coiled’ embankments (Fig. 4)—surrounded by an extended, less-organised urban grid 
that resembles the late-Angkorian urban centres of  Jayavarman VII. Excavations recently completed at 
Preah Khan in 2016 led by Mitch Hendrickson confirm the accuracy of  interpretations of  archaeological 
topography visible within the lidar data.  
 The lidar data also underscores and confirms a point that was raised in relation to the water 
management system of  Banteay Chhmar in a report from 2011 published by the Global Heritage Fund: that 
all three of  the major canals attached to the site are designed to lead water away from the temple complex, 
not towards it (Fig. 6). Two of  those three canals do not terminate in water storage areas, which suggests 
that evacuating water for flood mitigation was as important at the site as storing water for the dry season, in 
spite of  the 19th century cliché that Banteay Chhmar is anomalously located in an arid and desolate zone. 
Almost certainly, in fact, the extremes of  the wet and dry seasons presented equal challenges to whatever 
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populations existed in the region, and the likely existence of  a spring within the moat of  Banteay Chhmar 
would have been a crucial factor in the sustainability of  the site during the dry season.
 The results at these two sites speak directly to evolving debates about the decline of  the classical 
Angkorian Empire, in which it has been argued that increasing complexity and urbanisation in the 11th to 
13th centuries generated large populations of  non-rice-producing inhabitants who would have been heavily 
reliant on elaborate state-sponsored water management systems for the production consistent yields of  rice.

Fig. 6 Comparison of  major ‘temple cities’ at the height of  the Khmer Empire in the 12th to 13th centuries CE, all at 
the same scale. Left column are developments associated with king Survayarman II (first half  of  the 12th century), with 
areas within the moat divided neatly into ~100 x 100m ‘city blocks’; right column are developments associated with king 
Jayavarman VII (late 12th century to early 13th century), showing much greater variability in spatial patterning. Top left: 
Angkor Wat. Center left: Beng Mealea. Bottom left: Preah Khan of  Kompong Svay. Top right: Preah Khan of  Angkor. 

Center right: Ta Prohm. Bottom right: Banteay Chhmar. Lidar imagery is composite elevation and hillshade models from the 
2012 and 2015 datasets.
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 Conclusion
 The acquisition of  landscape-scale ALS data allows us to generate incredibly detailed and informative 
archaeological maps which, even in the preliminary stages of  analysis and interpretation, can have important 
implications for the understanding of  socio-ecological dynamics over large scales of  time and space. At its 
height in the 12th to 13th centuries AD, the Khmer Empire stretched across much of  mainland Southeast 
Asia, with a network of  highways connecting far-flung settlements to the Angkorian heartland in (what is 
now) Cambodia. It becomes clear from the billions of  topographic measurements in the new lidar data 
that early Khmer societies profoundly, and repeatedly, transformed the landscapes in which they lived and 
inherited from their predecessors, and that this was a process that took place over millennia at a regional 
scale. 
 Beyond the borders of  present-day Cambodia, the surface archaeological landscapes surrounding 
those temple complexes have, by and large, been systematically destroyed through agricultural and urban 
developments over the last hundred years, although the contours of  most are known at least in general terms, 
and these datasets will be included in future analyses. Fortunately, however, the majority of  the significant 
Khmer urban centres lie within the borders of  present-day Cambodia; here, decades of  conflict and relative 
under-development have conspired to preserve the archaeological topography. Future projects will be 
dedicated to expanding the existing lidar coverage, so that this unique archive of  history and archaeology 
can be recorded preserved. 
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អ៊ូ គង្គា

 អាជ្្ញាធរជតិអបេសរា

 ក្នុងបេព័ន្ធជំនឿខ្មេរមនជំនឿធំៗ២គឺ ជំនឿមកពីឥណា្ឌ និងជំនឿជីវចលនិយមដេលជជំនឿរបស់ 

អ្នកសេកុដើមទីនេះមុនការមកដល់នេសាសនាពីឥណា្ឌ។ ជំនឿទំាង២នេះបានចាក់សេះចូលគា្នាយា៉ាងមំុ ហើយ 

មនឥទ្ធិពលខា្លាំងក្នុងវបេបធម៌ តេបិតអាចបណា្តាលមកពីជំនឿមកពីឥណា្ឌ និងជំនឿរបស់អ្នកសេុកដើមទីនេះ

មនមូលដា្ឋានសេដៀងគា្នា (Mus 2004)។ អ្នកសេវជេវយកអ្នកតា និងចម្លាក់លិង្គពេះឥសូរមកបេៀបធៀប

គា្នាទៀតផង។ តេបិតអត្ថន័យនេរូបលិង្គពេះឥសូរ និងអ្នកតាស្ថិតក្នុងបរិបទនេការដុះដាលឲេយកើតភោគផល 

ដូចគា្នា (Ang 2006: 77-78)។ 

ដោយសារកម្ពុជស្ថិតនៅតំបន់តេូពិចដេលមនរដូវវសេសាក្នុងរយៈពេលខ្លី បញ្ហាទឹកកា្លាយជកង្វល់ដ៏  

ធរំបសម់នសុេសក្នងុការដាដំុះសេចម្ការ។ ការដេលអាសេយ័ខា្លាងំលើមេឃនោះពុអំាចធានាថា ភ្លៀងនងឹធា្លាកម់ក 

 គេបគ់េនស់មេបស់េចម្ការបានទេ ជនួកាលអាចលើស ជនួកាលអាចខ្វះ។ េម្ល ៉ាះហើយ គេតេវូរកវិធយីា៉ាងណា 

ដើមេបីទាក់ទាញទឹកភ្លៀងមកឲេយបានបេើ។ វិធីមួយនោះគឺ គេតេូវពឹងលើដី។ ដីមិនមនរូបរាងចេបោស់លាស់ទេ  

ដូច្នេះនៅក្នងុគំនិតឲេយឃើញគា្នាបាន គេធ្វើអ្វមួីយសមេប់ជតំណាងឲេយដីនោះ។ វត្ថជុតំណាងនោះតេវូគេសា្គាល់ 

ថាជ «អ្នកតា ១ 1

 »។ អ្នកតាមនរូបរាងជ ដុំឈើ ឬដុំថ្ម ជួនកាលមនរូបរាងដូចមនុសេស ឬស្ទើរជមនុសេសក្នុងគំនិត

រួមមួយដូចគា្នា គឺថា«ធ្វើឲេយអ្នកតាមនរូបរាង» និងមនទីកន្លេងអាសេ័យជខ្ទមនៅតាមទីទួល កេមដើមឈើ

ធំ តេពាំង វត្តអារា៉ាម ឬបេសាទ ហើយដេលអាចឲេយមនុសេសក្នុងសហគមន៍ទាំងពួងអាចបេសេ័យគា្នាជមួយ

អ្នកតាក្នុងការដោះសេយមន្ទិលផេសេងៗ។ 

បេការនះហើយ ទើបយើងឃើញកចិ្ចពធិដីេលទាកទ់ងនងឹដដីេលផ្តលភ់ោគផលនានាតេងតេធ្វើនងឹ 

១  អ្នកសេវជេវកំណត់និយមន័យថា អ្នកតា គឺអមនុសេសតាមភូមិដេលមនមុខងរទាក់ទងនឹងកសិកម្ម និងកិច្ចការជបេយោជន៍ផេសេងៗ 

ហើយជជំនឿដើមដេលចាក់សេះជេបេៀបដូចការគោរពពេលឹងដូនតាដេរ (Pou et Ang 1987-90: 74)។
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អ្នកតា តេបិតអ្នកតាតំណាងឲេយ «ដីសហគមន៍2 

២»នោះទាំងមូល ហើយមនអ្នកភូមិទាំងនោះជចំណុះឲេយអ្នកតា

វិញ។ មេយា៉ាងវិញទៀត អ្នកតាអាចកើតមកពីបុព្វបុរសណាម្នាក់ដេលបានវាតទីដីពេយកមកធ្វើជដីសេុកមុន

គេ ដោយកេបេដីនោះឲេយមនវបេបធម៌កើតឡើង (អាំង ជូលាន ២០០០)។ 

លើសពីនេះទៅទៀត អ្នកតាអាចមនតួនាទីលើសពីវិស័យកសិកម្ម ពេះថាមនុសេសទៅពឹងអ្នកតា 

រាល់ពេលដេលខ្លនួមនមន្ទលិ ឬជម្ងដឺង្កាត់ផេសេងៗដេរ។ នៅក្នងុទីកេងុ ឬទីបេជំុជននេអ្នកផេសារ យើងកមេឃើញ 

ពិធីទាក់ទងនឹងអ្នកតាណាស់។ យា៉ាងណាមិញ នៅទីកេុងភ្នំពេញក៏មនអ្នកតាមិនតិចដេរ ពេះពីដើមមិញ 

ភ្នំពេញក៏មនអ្នកធ្វើសេចម្ការដេរ (Ty 1973)។ ក្នុងបរិបទអ្នកផេសារ អ្នកតាពុំមនន័យអ្វីជកសិកម្មទៀតឡើយ 

តេបិតអ្នកផេសារទាំងនោះលេងធ្វើសេ។

យើងគួរយកបេពេណីឡើងអ្នកតាមកធ្វើការបេៀបធៀបនឹង«វដ្ត»នេការដាំដុះសេូវទើបងយយល់

គឺថា ភ្លៀងចាប់ផ្តើមធា្លាក់តំបូងនៅខេពិសាខ។ ក្នុងខេនេះ កសិករភាគចេើនចាប់ផ្តើមរៀបចំភ្ជួររាស់ដីសេ។  

នៅខេជេស្ឋ-សេពណ៍ សេវូចាប់ផ្តើមដុះដាលគេន់បើហើយ។ លុះមកដល់ខេមិគសិរ-បុសេស សេវូតាមសេនីមួយៗ 

ស្ទើរតេចេូតកាត់បោកបេនរួចរាល់ហើយទាំងសេុង។ ចប់ពីខេចេតេដល់ខេពិសាខក៏ចាប់ផ្តើមវដ្ដសេូវមួយថ្មី 

កើតម្តងទៀតសារចុះឡើង។ រីឯពិធីទាក់ទងអ្នកតា ឬដេលយើងហៅ«ឡើងអ្នកតា3 

៣»គឺសេបវដ្ដនេកសិកម្មនេះ។ 

ក្នងុខេពិសាខ ភូមិខ្លះធ្វើពិធីឡើងអ្នកតា ឬសំុទឹកភ្លៀង។ នៅក្នងុតំបន់អង្គរ គេចេើនហៅថា ឆន់បេសាទ 

ពេះគេនាំគា្នាធ្វើបុណេយនៅទីបេសាទផា្ទាល់ ហើយតេងមននិមន្តពេះសងេឃចូលរួម (សាម ច័ន្ទវីរៈ ២០០៩- 

១០)។ នៅភូមិខ្លះកំណត់ពេលវេលាចេបោស់លាស់ដូចជ ភូមិបេដាក និងភូមិមួយចំនួនដេលចំណុះឲេយវត្តអធា្វា។ 

ជទម្លាប់ ភូមិចំណុះជើងវត្តអធា្វាតេងឡើងនៅថ្ងេ៣កើតខេពិសាខ ដេលខ្ញុនឹំងបង្ហាញនៅចំណុចខាងកេម។ 

ប៉ុន្តេភូមិខ្លះទៀតអាចយារដល់ខេជេស្ឋ ឬក៏ខេសេពណ៍ផងក៏មន តេបិតអាសេ័យលើការមូលមតិរបស់អ្នក 

ភមូទិាងំនោះ។ យា៉ាងណាកដ៏ោយ បណុេយសុទំកឹភ្លៀងធ្វើតេពេលចាបផ់្តើមធ្វើសេចម្ការ ឬកព៏េលសេវូដុះដាល 

បានបន្តិចបន្តួច។ នៅតំបន់សមេបូណ៌ពេគុកខេត្តកំពង់ធំកំលុងខេនេះមនពិធីមួយហៅថា ចេតពេះន័ង្គល។ 

គេពុំហៅចំថាឡើងអ្នកតាទេ តេកម្មវិធីបេពេឹត្តរមេងជប់នឹងអ្នកតាជនិច្ច។ គេយកពេលឹងសេូវមកតមេៀប 

គា្នាក្នុងខ្ទមអ្នកតា ពេលចប់ពិធីគេយកពេលឹងសេូវទៅផ្ទះ ហើយដកដើមសណ្តេកពេពីខ្ទមអ្នកតាទៅដោត 

តាមវាលសេ (សាន សុីថុន ២០០៧-០៨: ២៣; អាន រស្មី ២០១១: ១៩-២២)។ ឧទាហរណ៍មួយទៀតគឺ នៅ

កេបេរភ្នំវល្លិ៍ក្នុងខេត្តកំពត អ្នកសេុកទីនេះធ្វើពិធីបុណេយខួប ឬបន់សេន់សុំទឹកភ្លៀងនៅខេជេស្ឋរៀងរាល់ឆ្នាំ។ 

២  ទីនេះ យើងគួរបេងចេកគា្នាឲេយដាច់រវាងអ្នកតា និងពេះភូមិ។ ទាំងពីរនេះគឺដីដូចគា្នា ប៉ុន្តេអ្នកតាតំណាងឲេយដីសហគមន៍ទាំងមូល 

រីឯពេះភូមិតំណាងឲេយដីភូមិដា្ឋាន (សូមអាន ទិន ទីណា ២០១១-១២)។ តាមផ្ទះនីមួយៗមនពេះភូមិមួយដេលតំណាងឲេយតេឹមដីលំ

នៅដា្ឋានរបស់ផ្ទះនេះប៉ុណ្ណាះ។
៣  ពាកេយ«ឡើង»ទីនេះគឺ កិច្ចសម្តេងការគោរពអ្នកដេលមនឋានៈខ្ពស់ជង។ កាលណាមនរឿងក្តីកា្តាំ គូរភាគីទាំង២តេូវ«ឡើងតុលាកា

រ»ដើមេបីជួបអ្នកកាត់ក្តីដេលមនឋានៈខ្ពស់ជងយើងជកូនក្តី។ ចំណុះទូក គឺអ្នកដេលនៅអុំទូកកេមការគេប់គេងរបស់មេកើយណា

ម្នាក់។ ភូមិករទាំងមូលចំណុះ(ចុះ)ឲេយអ្នកតា ដូច្នេះយើងតេូវឡើងដើមេបីបានជួបអ្នកតា។ 
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នៅទីនោះ គេមនឡើងអ្នកតា ដោយបញ្ចូលរូបយា៉ាងអធិកអធមទៀតផង។ គេអញ្ជើញអ្នកតាមកឡើងពី 

តំបន់ផេសេងៗក្នុងនោះមនជំទាវម៉ាដេលគេសា្គាល់ជទូទៅនៅខេត្តជប់សមុទេ (អាន រស្មី ២០០៩-១០; ហ៊ួន 

សាវង ២០១២-១៣)។

រួចពីនេះ គេឡើងអ្នកតាម្តងទៀតនៅខេមឃ។ គេហៅពិធីនេះថា ឡើងមឃ ឬឡើងសេូវ។ ជទូទៅ 

តាមភូមិភាគចេើនក្នុងតំបន់អង្គរ គេចេើនរីសយកថ្ងេ៣កើត ខេមឃ ដើមេបីរៀបចំពិធីឡើងមឃ (អាំង 

ជូលាន ២០១២-១៣)។  តេដូចខ្ញុំជមេបពីខាងដើមមុននេះបន្តិចថា ជទូទៅ ពេលវេលាបុណេយពុំតេូវកំណត់

ថានឹងធ្វើថ្ងេ៣កើតឲេយបេកដទេ ពេះវាអាសេ័យលើការមូលមតិគា្នាក្នុងភូមិដេរ។ យា៉ាងហោចណាស់ គេគង់ 

តេធ្វើនៅខេមឃដេរ។ មកដល់ខេនេះ ការបេមូលផលសេូវចប់សព្វគេប់រួចរាល់សា្ថាពរ4

៤។ យើងអាចឃើញ

គេពនូភ្នសំេវូក្នងុពធិនីេះទៀតផងក្នងុនយ័សន្មតថ់ា សេវូនងឹបានផលពេញបរបិរូសមេបរ់ដវូថ្មទីៀត។  ករណ ី

ដោយឡេកនៅភូមិសេចង្ហូត គេធ្វើពិធីពូនភ្នំសេូវជពិធីធំមួយក្នុងខេមឃនេះដេរ (អាំង ជូលាន, គង់ វីរៈ, 

រស់ សុខុម ២០០៧)។  រីឯនៅភូមិបង្កាង គេមនកិច្ចរកតេីនៅ តេពាំងបឹងខាងជើងភូមិនាពេលពេឹកថ្ងេចូល

រោងដើមេបីទុកបេើការតាមផ្ទះខ្លះ និងសមេប់ធ្វើម្ហូបអាហារនៅថ្ងេឡើង (ខៀវ ច័ន្ទ ២០១៣-១៤)។ ចំណេក

នៅភូមិចុងឃ្នៀសខាងតេបូងសៀមរាបជប់នឹងទន្លេក៏ធ្វើក្នុងថ្ងេ៣កើតខេមឃដេរ ប៉ុន្តេពុំមនកិច្ចទាក់ទងនឹង 

សេូវទេ។ អ្នកទាំងនេះមនរបរផេសេងគឺនេសាទតេីពីបឹងទន្លេសាប ដូច្នេះគេខ្វល់តេធ្វើយា៉ាងណាឲេយអ្នកតាជួយ 

កុំឲេយមនខេយល់ខា្លាំង5 

៥។ រីឯនៅសមេបូណ៌ពេគុកនេះវិញ គេមនឡើងអ្នកតាចាស់សេុកនៅខេមឃដេរ ហើយ

មនកិច្ចបំពេញឃ្លាំងនៅពេលចប់ពិធី (អាន រស្មី ២០១១: ២៣-២៥)។ ចំណេកនៅខាងតេបូងកម្ពុជវិញ ក្នុង 

កំលុងខេមឃនេះ គេចេើនហៅបុណេយទាក់ទងនឹងសេូវក្នុងពេលនេះថា ដារលាន។ 

ពិធីបុណេយសំខាន់មួយទៀតទាក់ទងនឹងកសិកម្មគឺ ឆ្លងចេតេ។ កេយពីចូលឆ្នារួំចបានបុ៉នា្មានថ្ងេ ភូមិតាម 

តបំនអ់ង្គរធ្វើពធិឆី្លងចេតេ ឬឆ្លងកន្ទយុចេតេ។ ពេលនេះជពេលមនុចាបផ់្តើមដាដំុះបន្តចិ ពោលគបឺើករដវូធ្វើ  

សេថ្មីមួយទៀត តេបិតឆ្លងចេតេរួច ចូលដល់ពិសាខភ្លៀងធា្លាក់ល្មម។ តាមធម្មតា ក្នុងពិធីឆ្លងចេតេពុំដេលមន 

បញ្ចូលរូបអ្នកតាដូចពេលសុំទឹកភ្លៀង ឬពេលបេមូលផលសេូវបានរួចរាល់នោះទេ ប៉ុន្តេនៅតេធ្វើនៅកេបេរខ្ទម 

អ្នកតា ឬសាលាឆន់ជនិច្ចដេរ។ ករណីភូមិធ្លក គេយកសេូវពូជមកដាក់ក្នុងខ្ទមអ្នកតាក្នុងពេលធ្វើកិច្ចពិធី

ជដើម (អាំង ជូលាន ២០១០-១១)។

៤  ជនជតិភាគតិចផេសេងកេពីខ្មេរមនពិធីសេនសេូវមុនពេលបេមូលផលដេរ នោះគឺជនជតិព្នង។ គេយករណា្តាប់ទៅធ្វើកិច្ចពិធីនៅ

ទីសេតេម្តង (Vogel ?: 127-138)។ ចំណេកសាសន៍កួយ គេមនបុណេយ«សយវេរ»សមេប់អបអរផលសេូវដេលទទួលបាន និងដើមេបី 

ឲេយសេូវបានផលចេើននៅឆ្នាំបនា្ទាប់ (ពេប ចាន់ម៉ារា ២០០៥-០៦: ៣៨)។ ក្នុងកំលុងខេនេះសោត ពិធីបុណេយទាក់ទងនឹងសេូវដេល

បានបេមូលផលរួចក៏មនមិនតិចដេរ (សូមអាន ភិន សំណាង ២០១១: ៥៩-៨៥)។
៥ នៅបេសាទនាគព័ន្ធមនចម្លាក់៤ដេលគេឆ្លាក់តាមទនេសេះទាំង៤។ អ្នកសេុកទីនេះហៅរូបចម្លាក់នៅខាងកើតនេះថា «រាហូ»

ដេលជអ្នកអាចធ្វើឲេយកើតខេយល់ខា្លាំង។ ក្នុងកម្មវិធីបុណេយសុំទឹកភ្លៀង គេតេងបញ្ចូលរូបរាហូនេះ ហើយសុំរាហូនេះថា កុំបីឲេយកើតខេយល់  

ខា្លាំង។ ទីនេះ យើងគួរពិចារណាដល់ពាកេយ «កោសខេយល»់។ ពេលមនុសេសឈឺវិលមុខភា្លាមៗ គេថា «ខេយល់ចាប់»ដេលតមេូវឲេយកោសខេយល់

ចេញហាក់ដូចខេយល់ធ្វើឲេយមនុសេសឈឺ (សូមអាន Ang 1992: 109)។
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ក្នងុតំបន់អង្គរ ទីតំាងសមេប់ធ្វើពិធីទំាងនេះខុសគា្នាតាមភូមិនីមួយៗ។ ចំពោះពិធីឡើងមឃ និងឆ្លងចេតេ 

ភូមិខ្លះធ្វើនៅកេបេរខ្ទមអ្នកតាបេចាំភូមិ ឬតាមសាលាឆន់នៅក្នុងភូមិ (រូបទី១)។ ពេលខ្លះ ទោះគេមិនធ្វើផា្ទាល់ 

កេបេរខ្ទមអ្នកតាឲេយអធកិអធមដចូនៅសាលាឆនក់ដ៏ោយ តេគេមនិភ្លេចសេនម្ហបូម្ហាចណំចីណំកុនៅខ្ទមអ្នកតា 

បេចាំភូមិនោះឡើយ។ ករណីនៅភូមិបង្កាង ពីមុនសម័យខ្មេរកេហម អ្នកភូមិឡើងមឃនៅកេបេរតេពាំងបឹង 

តេបិតនៅលើទំនប់បឹងនេះមនអ្នកតាដល់ទៅ៣។ ចំណារកេយមក អ្នកភូមិមកឡើងអ្នកតានៅក្នុងភូមិវិញ 

(រូបទី២)។ នៅកេបេរខ្ទមអ្នកតានេះ គេធ្វើសាលាឆន់ធំល្មមដេលអ្នកភូមិមកជួបជុំគា្នាធ្វើបុណេយបេចាំភូមិបាន  

(រូបទី៣)។ ហេតុផលនេះអាចធ្វើឲេយយើងយល់ចេឡំថា ជបុណេយពុទ្ធសាសនាផង ពេះតាមសាលាឆន់តេង 

មន អាសនៈពេះពុទ្ធ  ពិសេសគឺគេតេងនិមន្តពេះសងេឃឆន់។ ចំពោះពិធីសុំទឹកភ្លៀង គេចេើនធ្វើតាមបេសាទ 

ដូចជ បេសាទវត្តអធា្វា បេសាទនាគព័ន្ធ បេសាទបេរូប បេសាទមេបុណេយ (ខាងកើត) បេសាទលាក់នាង 

(ខាងជើងភ្នំបូក)6 

៦ និងបេសាទបនា្ទាយសំរ៉េ។ យា៉ាងនេះក្តី ខ្ញុំសូមលើកឧទាហរណ៍មួយទៀត អ្នកភូមិតាតេ

ជអ្នកតេងរៀបចំពិធីសុំទឹកភ្លៀងនៅបេសាទបេរូប តេពេលឡើងមឃ គេនាំធ្វើពិធីនៅកេបេរតេពាំងបុរាណ 

មួយនៅខាងតេបូងភូមិ ដោយនិមន្តពេះសងេឃដាក់បាតេឆន់មួយពេឹកប៉ុណ្ណាះ។

  

៦ អំពីពិធីសុំទឹកភ្លៀងនៅបេសាទលាក់នាង សូមអានរបាយការណ៍របស់កេុមសិកេសាសង្គមនេអាជ្ញាធរអបេសរា (២០០២-០៤)។ ទីនេះ

ពុំមនបញ្ចូលរបូទេ ប៉ុន្តេគេមនសូនេយដីធ្វើរបូសត្វរស់នៅក្នុងទឹកនៅចំពីខាងកើតមុខបេសាទលាក់នាង។ គួរបញ្ជាក់ថា ក្នុងឆ្នាំ២០១៦ 

នេះ បេសាទបេរូប បេសាទបនា្ទាយសំរ៉េ និងបេសាទលាក់នាងខកខានពុំបានធ្វើបុណេយសុំទឹកភ្លៀងទេដោយសារហេតុផលចេើន

យា៉ាង។

រូបទី១
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 ដើមេបីបន្ថេមក្នុងសេចក្តីខាងលើ ខ្ញុំសូមលើកយកឧទាហរណ៍ពិធីឡើងអ្នកតាក្នុងថ្ងេ៣កើតខេពិសាខ 

នៅវត្តអធា្វាក្នុងឆ្នាំ២០១៦មកបង្ហាញ។ នៅទីនេះ គេធ្វើបុណេយទាក់ទងនឹងភ្លៀង៣ដងដូចបណា្តាភូមិដទេទៀត 

ដេរគឺ ក្នុងខេមឃ ខេចេតេ និងខេពិសាខ។ 

នៅរៀងរាល់ឆ្នាំក្នុងថ្ងេ៣កើតខេពិសាខ អ្នកសេុកចំណុះជើងវត្តអធា្វាតេងតេឡើងអ្នកតាចាស់សេុក 

ដើមេបសីុទំកឹភ្លៀង នងិក្តសីខុចមេងុចមេើនសមេបស់ហគមនទ៍ាងំមលូ (របូទ៤ី-៥)។ ពធិបីណុេយនេះធ្វើតេមយួ 

រសៀលដល់លា្ងាចប៉ុណ្ណា  ះ។ ចំណេកទីតាំងធ្វើកិច្ចពិធីមន៣កន្លេងគឺ នៅបេសាទវត្តអធា្វា ទួលតាមឿង និង 

ទួលដូនប៉ុក។ នៅទួលតាមឿង និងទួលដូនប៉ុកមនខ្ទមជទីអាសេ័យរបស់អ្នកតា7

៧ រីឯបេសាទវត្តអធា្វាមន

អ្នកតាដេរជរឿងមិនចម្លេកអ្វឡីើយ តេបិតបេតិមពីបុរាណទំាងនោះតេវូអ្នកសេកុហៅថា «អ្នកតា» យា៉ាងសាមញ្ញ

ទៅហើយ8

 ៨។ មេយា៉ាងទៀត វត្តនៅក្នុងសេុកខ្មេរតេងតេមនខ្ទមអ្នកតា។ អ្នកតាក្នុងវត្តមននាទីសង្កេតមើលការ

បេតិបត្តិមិនតេឹមតេូវជដើម (Ang 1988: 36-37)។ ជួនកាល គេហៅអ្នកតាតាមវត្តថា លេបោក់សា (រកេសា)។

៧ ពីដើម ទីនេះមនតេខ្ទមដូនប៉ុកមួយប៉ុណ្ណាះ។ ប៉ុន្តេថ្មីៗនេះ គេធ្វើសាលាឆន់ថ្មីមួយនៅទីនោះដេរ។
៨ បេសាទសាងឡើងសមេប់ជទីសា្ថានរបស់ពេះក្នុងពុទ្ធសាសនា និងពេហ្មញ្ញសាសនា។ បេតិមពេះទាំងនោះបានកា្លាយជអ្នកតា

តាមតំបន់ហើយទទួលការគោរពហូរហេមក (Porée-Maspéro 1962: 8-9; Ang 1995: 225-226)។ ឧទាហរណ៍ គេតេងហៅជន

លួចសមេបត្តិវបេបធម៌ថា ចោរលួចកេបោលអ្នកតា។

រូបទី២

រូបទី៤

រូបទី៣

រូបទី៥
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  ភូមិដេលមកចូលរួមឡើងអ្នកតាមនដូចជ ភូមិសា្ពៅនជេវ ភូមិតេៀក ភូមិកកេញ និងភូមិកេសាំង   

រលើង។ រីឯអ្នកតាដេលគេអញ្ជើញមកឡើងនោះពុំនៅកន្លេងណាឆ្ងាយផេសេងពីសហគមន៍នេះប៉ុនា្មានឡើយ។ 

ដើមេបីបេសេ័យជមួយអ្នកតាទាំងនេះបាន  គេតេូវការរូបស្នងធ្វើជសា្ពៅនភា្ជាប់រវាងមនុសេស និងអមនុសេសទាំង 

នោះ (រូបទី៦-៧)។ រណា្តាប់សមេប់ស្នងរូបមនកេបោលជេូក មន់ សេ ទឹកកេូច នំនេក បាយសម្ល ទៀន ធូប 

ផា្កាភ្ញី បាយសី និងសម្លៀកបំពាក់ដេលរូបបញ្ចូលបេើ។ ដំបូង គេតេូវឡើងអ្នកតានៅបេសាទវត្តអធា្វាឲេយគេប ់

ចំនួន ទើបបន្តទៅឡើងដូនប៉ុកនៅទួលដូនប៉ុកស្ថិតនៅចុងខាងលិចភូមិជប់វាលសេ រួចមកបញ្ចប់នៅទីទួល 

តាមឿងដេលជផ្នេកមួយនេរចនាសម្ព័ន្ធបេសាទវត្តអធា្វាវិញ។

    

ទីនេះ អ្នកតាមនទីអាសេយ័នៅបេង្គកណា្តាលបេសាទវត្តអធា្វា បរិវេណវត្តអធា្វា និងទីទួលក្នងុភូមិដេល 

នៅជុំវិញនោះ ហើយដេលមនឈ្មាះដូចតទៅនេះថា កេតុមលា, កេសរមលា, បុបា្ផាភួង, ជ័យសូរេយវងេស, 

មហារាជ, មហាជម្ពូ, ពានសារិន, ពានសុវណ្ណ, យមរាជ, តាតំបងដេក, នាគខៀវ, នាគកេហម, ហនុមន, 

ចៅបេុក, ចៅបេុញ, តាមឿង និងដូនប៉ុក។ ក្នុងចំណមអ្នកតាទាំងនេះ មហារាជ យមរាជ និងមហាជម្ពូមន

តួនាទីខាងពេយាបាលជម្ងឺ តេបិតអ្នកចូលរួមពិធីទៅសុំទឹកមន្ត ហើយឲេយអ្នកតាទាំងនេះសោ្តាះផ្លុំផង (រូបទី៨-៩)។

អ្នកតាទាងំនេះមនរបូស្នងបញ្ចលូទៅតាមលដំាបល់ដំោយ។ យើងអាចដងឹថា អ្នកតាណាមយួកពំងុ 

ចូលរូបស្នងបានតាមរយៈកាយវិការ សម្លៀកបំពាក់នេរូបស្នង និងតាមរយៈការឆ្លើយឆ្លងជមួយអ្នកតា។ កម្មវិធីនេះ 

មនវង់ភ្លេងមេមត់ ដេលជួនកាលគេហៅភ្លេងអារកេសលេងថា្វាយផង (រូបទី១០)។ បទដេលគេលេងថា្វាយមន 

រូបទី៦ រូបទី៧
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ដចូជ បទអ៊ុទំកូ បង្គុគំេ ូភ្លេងខេសេមហោរ ីបេសាក ់បទដាល ់នងិបញ្ជនូសពំៅជដើម។ អ្វដីេលគរួកតស់ម្គាល ់នៅ 

ពេលរូបស្នងបញ្ចូលរូបមហាជម្ពូ អ្នកភ្លេងតេូវប្តូរលេងបទឆេយាុំ រួចក៏លេងបទដាល់។ ពេលនោះ រូបមហាជម្ព ូ

កធ៏្វើកាយវកិារដាលគ់ា្នាទៅវញិទៅមកជមយួអ្នកភ្លេងម្នាកទ់ៀតហាកដ់ចូចងប់ង្ហាញថា ខ្លនួមនអណំាច នងិ 

កម្លាំងខា្លាំងលើសគេ ទើបចូលចិត្តហៅគេសាកលេបងគុណ (រូបទី១១)។ ចប់ពីនេះ គេសន្មត់ថា អ្នកតាពិសារ 

អាហារសំណេនបានបរិបូរ ដោយអ្នកចូលរួមក្នងុកម្មវិធីយកបាយសម្ល ចំណីចំណុកទៅចាក់នៅខាងមុខកោ្លាង 

ទា្វារខាងលិចបេសាទ(រូបទី១២)។ រូបអ្នកតាពេចអង្ករ... (រូបទី១៣)។ បនា្ទាប់មក រូបចៅបេុក និងចៅបេុញ

ជអ្នកតេូវបញ្ចូលកេយគេបង្អស់ក្នុងទីបេសាទ មុននឹងបន្តទៅឡើងនៅទួលដូនប៉ុក (រូបទី១៤)។

 

រូបទី៨

រូបទី១០

រូបទី១២

រូបទី៩

រូបទី១១

រូបទី១៣
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រីឯកម្មវិធីនៅទួលដូនប៉ុកវិញ គេមនមេមត់ផេសេងមួយទៀតជអ្នកស្នងរូបដូនប៉ុក (រូបទី១៥)។ តេឹម 

តេកន្លះម៉ាង កម្មវិធីក៏បញ្ចប់ ហើយគេនំាគា្នាតេឡប់មកឡើងនៅទួលតាមឿងវិញ។ មេមត់ដេលស្នងនៅទីបេសាទ 

អមេបោញ់មិញនោះជអ្នកឡើងស្នងអ្នកតាមឿងម្តងទៀត។ រូបអ្នកតាដេលចូលនៅទួលតាមឿងមន២ គឺតាមឿង 

និងតាដំបងដេក (រូបទី១៦-១៧)។ គេឿងរណា្តាប់ឡើងអ្នកតាទាំង២នេះក៏មិនខុសពីរណា្តាប់ឡើងអ្នកតានៅ

ទីបេសាទដេរ។

  កេយពេលបញ្ចូលចប់សព្វគេប់ គេធ្វើកិច្ចបញ្ជូនអ្នកតាឲេយទៅភ្នំគូលេន។ គេធ្វើជរូបកូនឡានកេដាស់ 

ដើមេបីសន្មតថា នេះជយានជំនិះឲេយអ្នកតាទំាងនោះបានទៅដល់ភ្នគូំលេន។ គេចាក់បាយសម្លដេលសេនថា្វាយ 

អ្នកតាចូលទៅក្នុងរថកេដាស់នោះ រួចសេងសំដៅទៅទិសខាងជើងឆ្ងាយពីទីតាំងពិធី ហើយទម្លាក់ចោលនៅ 

ទីនោះក្នុងបំណងថា អ្នកតាពិតជទិសខាងជើងមេន (រូបទី១៨-១៩)។ ជលក្ខណៈភូមិសាស្តេ ភ្នំគូលេនស្ថិត 

នៅខាងជើងខេត្តសៀមរាប។ ប៉ុន្តេបើជថ្ងេ៣កើតខេមឃវិញ គេតេូវបញ្ជូនអ្នកតាទៅទន្លេតាមទិសខាងតេបូង 

ដូចដេលយើងដឹងថាទន្លេសាបនៅខាងតេបូងនេះ។ ហេតុនេះ គេធ្វើជំនិះជទូកវិញ។ បេការទំាងនេះធ្វើឲេយយើង 

គិតថា អ្នកតាផា្លាស់ទីចុះឡើងទៅតាមទឹកឡើងទឹកសេកដូច្នេះដេរ។ គួរបញ្ជាក់ថា អ្នកសេុកនៅខាងតេបូងនេះ

បន្តិចធ្វើសេតាមទឹកទន្លេឡើងចុះ។ មេយា៉ាងវិញទៀត ទោះបីអ្នកតាដេលគេបញ្ចូលស្ថិតនៅក្នុងជុំវិញបេសាទ 

នេះក្ត ីបុ៉ន្តេគេតេវូបញ្ជនូអ្នកតាទៅទីដេលឆ្ងាយនៅចុងបញ្ចប់ពិធី ដេលជួនកាលគេហៅថា អ្នកលើ និងអ្នកទន្លេ។

 

រូបទី១៤

រូបទី១៦

រូបទី១៥

រូបទី១៧
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ក្នុងភូមិដេលមនអ្នកសេុកសេចម្ការ យើងអាចឃើញពិធីទាក់ទងអ្នកតាក្នុងន័យកសិកម្មនៅសល់ 

ចេើន។ ចំពោះភូមិដេលបេបជអ្នកផេសារ អ្នកតាសឹងតេលេងឃើញជប់នឹងកសិកម្មទៀតឡើយ។ នេះបណា្តាល 

មកពីអ្នកតាភា្ជាប់គា្នាជមួយវដ្តសេូវតាំងពីចាប់ផ្តើមភ្ជួររាស់រហូតដល់បេមូលផលរួចរាល់ ហើយនិងពេលឆ្លង 

ចូលវដ្តថ្មមួីយទៀត។ ៣កើតខេពិសាខស្ថតិក្នងុកំលុងពេលដេលអ្នកសេចម្ការទូទៅចាប់ផ្តើមភ្ជរួរាស់រៀបចំ។ 

ដូច្នេះការដេលយើងឃើញគេឡើងអ្នកតាក្នងុខេនេះ យើងអាចយល់បានថា អ្នកតាជភូតសមេប់មនុសេសបេសេយ័ 

ក្នុងវិស័យកសិកម្ម។ នៅតាមភូមិខ្លះ នាំគា្នាមកធ្វើបុណេយយា៉ាងអធិកអធមតេនៅតាមសាលាឆន់ តេក៏មិនភ្លេច 

សេនថា្វាយបាយសម្លនៅខ្ទមអ្នកតា។ ក្នុងខេមឃ និងពិសាខ យើងមនបុណេយពុទ្ធសាសនា២ធំៗដេលឲេយ 

ងយចេឡំថាទាក់ទងគា្នា។ ប៉ុន្តេបើយើងពិនិតេយលើកិច្ចពិធី យើងនឹងឃើញថា ខ្ទមអ្នកតាជទីសំខាន់នេកម្ម 

វិធីទាំងមូល។

** អរគុណលោក គា រកេសា ដេលតេងផ្តល់ដំណឹងអំពីពេឹត្តិការណ៍វបេបធម៌ផេសេងៗនៅក្នុងតំបន់អង្គរ។  

រូបទី១៨ រូបទី១៩
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ឯកសារយៅង

កេុមសិកេសាសង្គម, ២០០២-០៤, «ពិធីបុណេយឆន់វសេសាសុំទឹកភ្លៀងនៅភូមិសេចង្ហូត» របាយការណ៍ស្រាវ

ជ្រាវពិធីបុណ្រាយផ្រាស្រាងៗ, នាយកដា្ឋានវបេបធម៌នេអាជ្ញាធរអបេសរា, ទំ.១-១២។

ខៀវ ច័ន្ទ, ២០១៣-១៤ «សមេបត្តិរួមនេសហគមន៍»កម្រាងអត្ថបទក្នុងបណ្តាញព័ត៌មានវប្រាបធម៌ខ្ម្រារ, 

លេខ៩, ទំ.៣៨-៤៣។
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DECONSTRUCTING A RECONSTRUCTION AT ANGKOR

 

Christophe Pottier  

Abstract 
 A first version of  this paper was published in French as ‘La quatrième dimension du puzzle’ in the 
first and only issue of  the short-lived ‘nouvelle série’ of  the Cambodian journal Seksa Khmer (Janvier 1999: 
101–111). Aedeen Cremin’s  recent  English translation of  that text provided an interesting opportunity to 
update and complete the complex monumental chronology of  the North Stairway of  the Terrace of  the 
Elephants. Incidentally, it also contributes to reassess what may have happened in the centre of  Angkor 
Thom after the reign of  Jayavarman VII.

Keywords: Angkor, Angkor Thom, archéologie, restauration, datation, iconoclasme, anastylose, réemploi

 We carried out restoration work on the Royal Terraces of  Angkor from 1996 to 1999 and 
were confronted with an intriguing puzzle at the North Stairway of  the Terrace of  the Elephants. 
We interpreted the history of  the structure according to the information available at the time, but 
new findings in the ensuing twenty years enable us to refine our understanding of  this place.

What came after Jayavarman VII?
 The interpretation of  Angkor’s huge architectural complex is rife with stereotypes, which 
inevitably oversimplify. For instance, the image of  Jayavarman VII (r. 1181–c.1218/1220) as the 
last great king, and the man who bankrupted the empire through massive expenditure on religious 
buildings. What came after him ... oblivion? Twenty years ago, there was indeed not much to go 
on: an ‘iconoclastic movement’, sometime in the 13th century, which saw thousands of  Buddhist 
images hacked off  reliefs, the ‘Monument 487’, the last epigraphically dated stone temple (renamed 
as Mangalartha in 1925, and Prasat Top East since the 1990s), and a visit by the Chinese traveller 
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Zhou Daguan at the end of  the 13th, the abandonment of  the city in the 15th, a brief  resettlement 
in the 16th, then nothing until 19th-century exploration. In other words, a 600-year long blank. 
Today, however, there is an ever-increasing amount of  information on the period (see partial list of  
publications and theses in References, below).

 The previous hundred years of  research had shown that several sites were modified after 
the reign of  Jayavarman VII, though they were not precisely dated. Hardly surprising, since dates 
were normally established through a combination of  epigraphy and stylistic analysis. In 1975, given 
the absence of  inscriptions other than the 16th-century ones at Angkor Wat (Lewitz, 1970 and 
1971) Madeleine Giteau had noted in her thesis on post-Angkorian iconography—then one of  the 
very few works on the period—that ‘a study of  post-Angkorian art allows us to establish only a 
relative chronology and we must honestly recognise that the dates are still very imprecise and often 
uncertain’. There were at Angkor hardly any features demonstrably later than Jayavarman VII and 
earlier than the 16th century. For the 16th century, Giteau mentioned only reliefs at Angkor Wat, 
Preah Pithu X, Monument 486 (nowadays Prasat Top West) and the North Stairway of  the Terrace 
of  the Elephants, the subject of  this paper. 

 Our restoration work on the North Stairway confirmed that there was some later remodelling 
and shed new light on the history of  the Royal Terraces (Pottier 1999; technical details in Pottier 
1997). The eastern face of  this structure had four successive stages, which we called M0 to M3, 
M0 being a laterite retaining wall covered by M1, M2 and M3, a series of  sandstone walls with 
spectacular carved reliefs (photos 1 to 3). M3 had to postdate the reign of  Jayavarman VII because 
it had been built with re-used stones which showed clear traces of  the ‘iconoclastic movement’. In 
1997, even though the evidence was largely hypothetical, the ‘iconoclastic movement’ was widely 
accepted as dating to the start of  the reign of  Jayavarman VIII, whose reign was thought to have 
lasted from 1243 to 1295. That period has now been considerably shortened, since new research 
has shown that his predecessor, Indravarman II (r. from c.1218/20), died only in 1270 (Jacques 
2007: 41).

Angkor’s first anastylosis
 There were two additional features on the North Stairway: a carved-relief  panel which we 
designated M4 and the base of  a rather unusual stupa (photo 4). Anastylosis of  M4 started in March 
1997. As with most anastyloses, one of  the more difficult tasks was to find the missing pieces from 
this three-dimensional jigsaw puzzle. While the structure was relatively small and the carvings made 
it easier to identify the stones, we had an unusually complex task for we had to address a fourth 
dimension—that of  time—since the stairway had undergone several modifications.

 The reliefs on panel M4—incomplete on its southern part—centre on the demon Rahu 
who is framed by the bases of  two triple-headed elephants within an overall composition of  dancers 
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Photo 1 : East facade of  the North Stairway of  the Terrace of  the Elephants in 1997 
during the restoration works. Note that M3 has been temporarily dismantled for complete 

anastylosis, revealing entirely the east side of  M2. (©EFEO)      

Photo 2 : Southern half  of  M2 before restoration, during anastylosis of  M3. (© J. Poncar)
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and warriors strangely similar to those of  M2 and M1, usually attributed to the reign of  Jayavarman 
VII. The northern corner is carved with devata where the panel would turn to the west. We were 
at that time unaware of  the existence of  a symmetrical devata on the south corner. That devata, had 
been removed by the Delaporte expedition in 1874 and remained in the store of  the Musée Guimet 
in Paris until its renovation in 2001 (see Baptiste and Zéphir 2008: 409–411, cat. 129a). Three other 
stones were also taken from the site, the corner block on top of  the northern devata (cat. 129b) and 
one apsara from M2, may be reused in the southern part of  M4 (see Baptiste and Zéphir 2008: 442, 
cat. 258).

 Giteau had noted that the Rahu and the corner-devata she knew of were of  late manufacture 
and suggested that ‘this panel was erected in the 16th century with re-used stones’ (1975: 116-
118). Our restoration confirmed her analysis: the wall was created re-using two lots of  earlier 
carved reliefs, with some new stones inserted to join them up and to mark the edges. Re-use was 
common at Angkor: earlier buildings were used as quarries and their stones treated as construction 
material, re-carved without any consideration of  their original purpose (apart for some door-jambs 
or columns re-used for similar functions). But in the Terrace’s North Stairway, entire panels were 
re-used, not just individual stones (figures 1 & 2). As far as we know this panel re-use is unique and 
also noteworthy, for it is in a sense the first use of  anastylosis at Angkor.

Photo 3 : Northern half  of  M2 before restoration, during anastylosis of  M3. (© J. Poncar)
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Date of  the panels
 We had originally dated M3 (the eastern edge of  the Stairway) to after the reign of  
Jayavarman VII because it had been built with re-used stones which showed clear traces of  the 
‘iconoclastic movement’, which, as noted above, was at the time attributed to Jayavarman VIII. 
During restoration, we found under M3 an exceptional series of  foundation deposits (Pottier 
1997: 383–385) and in 2011 were able to obtain AMS-dates for three organic samples from these 
deposits. The first (NZA 38315) produced an anomalous BC date; the second (NZA 37805) had 
a very wide range, 877 ± 50 years BP, calibrated to 1037 to 1251 AD (with a 95% confidence 
interval). However, the third sample (a sesame seed without in-built age, NZA 38002), 717 ± 20 
BP, gives a much tighter calibrated dating, 1272 to 1286 AD with a 68% confidence interval and 
1263 to 1294 AD with a 95% confidence interval (figure 5). It suggests that M3 was built during 
the reign of  Jayavarman VIII (1270–1295 AD) and also that the ‘iconoclastic movement’ must have 
happened before that king’s reign.

 We also obtained AMS-date for a large shell found close to the base of  M4 (NZA 37840) 
and interpreted as likely a foundation deposit (Pottier 1997: 390). The date had a wide range and 
fall within the Angkorian period, 1289 ± 15 years BP, i.e. 962 to 1259 AD (with a 95% confidence 
interval). Considering the expected 16th century date of  the reliefs on that wall, the result looks at 
first too old and inconclusive, suggesting that the object was either re-used or that the stratigraphy 
was incorrectly interpreted. But the in-built age of  shell and difficulties of  dating such probable 
marine material do not preclude a late-Angkorian date. Additionally, Giteau’s attempt to date 
the reliefs is solely based on comparison with a restricted iconographic corpus, mainly limited 

Photo 4 : Remains of  M4 before anastylosis in 1996. (©EFEO)
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to the bas-relief  sculpted in Angkor Vat dated from the mid 16th century. Considering the poor 
knowledge of  the sculpture of  the 14th and 15th centuries in Angkor, and the existence of  significant 
occupations in the area of  the royal terraces during that period (Polkinghorne et al. 2018; Leroy et 
al. 2015), we cannot reject that the construction of  M4 and its reliefs could have taken place before 
the abandonment of  Angkor in the mid 15th century. Hence the difficulty of  continuing to refer 
to this wall as a 16th-century construction. In what follows, we shall continue to use the term ‘16th 
century’ for that phase in the terrace chronology, but for convenience only and with italics in order 
to underline the uncertainty of  its date and association with the 16th-century royal resettlement in 
Angkor.

Figure 2 : M4 after restoration. Origin of  the stones: pale blue from M2; dark blue misplaced from M2; pale green from 
M1, dark green misplaced from M1, orange are re-used stones from unidentified location and sculpted during the 

construction of  M4; dark orange are stones from M1 central panel but re-sculpted during the construction of  M4; white 
are new stones. (©EFEO)

Figure 1 : Overview of  
the different features and 
modifications at the North 
Stairway of  the Terrace of  the 
Elephants. (©EFEO)
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Differing techniques
 The 16th-century stones and the re-used ones differ clearly both in their style and in the 
skill of  the carvers. But they also differ in approach and craftsmanship. Tool size is different: the 
16th-century carver preferred a 7-mm-wide chisel and did not polish after carving while the earlier 
craftsman used a pointed implement and polished away all traces of  the work (see Polkinghorne et 
al. 2013: 596–597 for more detailed discussion, and its revision Polkinghorne et al. 2018 : 120). We 
can therefore assert that several re-used reliefs were retouched in the 16th century, partly to match up 
old and new work, and partly to remove the desquamation which had probably already started to 
damage the carved surfaces (figure 2). 

 The placing of  the 16th-century stones also shows a different way of  building: the stones 
are of  distinctive form, often shallow and placed as a cladding, and so crudely cut that they left 
significant gaps, which were probably filled in with mortar when a coating was applied to the reliefs; 
during this period, metal staples were also inserted into both the new and the re-used stones. The 
latter were re-assembled in their original order, except for a few stones from the lowest level, which 
were placed at random, taking no account either of  their cutting or of  the logic of  the carvings.

Provenance of  the re-used reliefs
 On-site research during our anastylosis of  the M4 panel enabled us to precisely determine 
the original location of  the re-used reliefs: the southern half  of  M4 comes from the centre of  the 
eastern panel of  M2, while the northern half  of  M4 (between the Rahu and the corner devata) was 
originally the centre of  M1’s eastern panel (figures 2 to 4). Furthermore, a demolished relief  panel 
found in the early 1900s on top of  the Terrace of  the Leper King, and now re-erected to the north 
of  that Terrace, also comes from the eastern façade of  M1 and would exactly fit into the vacant 
space in its southern half  (photo 5 and figure 4).

 These findings enabled us to completely reconstruct the eastern façades of  M1 and M2 (and 
incidentally to show that there was never a direct stairway access): each consisted of  a projecting 

Figure 3 : Reconstruction of  M2. Pale blue : stones existing before restoration ; Plain blue : newly identified stones. (©EFEO)
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three-headed elephant flanked on either side by multi-headed horses (five-headed on M2, seven-
headed on M1), framed by warriors, dancers, musicians and singers on two registers.

 But how could those reliefs have been re-used in the 16th century when M1 was buried under 
M2, which was itself  covered by M3? It is implausible that M3 could have been created as late as 
the 16th century, because its reliefs are Angkorian-period in style. In fact, there are several indications 
that the 16th-century project consisted initially only of  revealing and clearing the surfaces of  the 

Photo 5 : Relief  panel reconstructed in 1996 on the north of  the Terrace of  the Leper King.  (©EFEO)

Figure 4 : Reconstruction of  M1. Pale green : stones existing before restoration ; Plain green : newly identified stones from M4; 
darker plain green: stones identified at the Terrace of  the Leper King; dark green: other newly identified stones. (©EFEO)
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Terrace platforms, which involved demolishing the remains of  earlier structures; at that time the 
upper portions of  panels and M1 and M2 could have been found by accident in the embankment. 
The profile of  the re-used sections and traces of  chiselling on some blocs indicate that it may then 
have been decided to dig up and re-use some relief-panels (the ones that were easiest to find in the 
embankment which were those from the centre) to ‘decorate’ the surface of  the Terrace of  the 
Elephants’ North Stairway and that of  the Terrace of  the Leper King (figure 1). 

After the 16th century
 The history of  the site did not end in the 16th century, for a stupa was built partly on top of  
the M4 panel re-using lotus-bud finials from local towers. The stupa’s lower portion and probably 
its upper portion were built of  laterite blocks covered with a lime coating, sitting on a carelessly 
assembled heap of  stones and earth. At that same time, or maybe later, there was some ‘restoration’ 
on the Royal Terraces, especially on the North Stairway where parts of  the facing had been 
breached; they were roughly patched up with whatever stones came to hand, without any concern 
for the integrity of  the reliefs. To top it all, the sequence was further confused by numerous works 
of  consolidation and partial reconstruction since 1908.

 Many stones have travelled a lot since they were first put in place at the end of  the 12th 
century. Take, for instance, a piece of  newly-cut sandstone, first used in M1, a wall which was 
already partly made up of  re-used sandstone blocks; some years later it is re-carved and re-used 
in the reliefs of  M2. Buried towards the end of  the 13th century under M3, it is unearthed some 
centuries later (14th – 16th century?) and placed in the southern half  of  M4, either with its former 
neighbours from M2, or recut to fit in with the ‘new’ stones of  M4. Later on, this stone is displaced 
by the partial collapse of  M4 and is re-used, later again, to fill the breach. In mid-20th century it is 
removed once more and placed within the reliefs of  M3; in 1989 it breaks when a large tree falls 
on it. Finally, in 1997, a restoration team picks up its pieces, re-assembles them and wonders where 
this travelling stone has come from. 

 The standard three-dimensional identification of  the various stones thus had to be 
augmented by research on their successive positions during the various stages of  the structure. 
After a great deal of  trial and error, significant groups of  reliefs were eventually reconstituted and 
placed in their correct order. We were able to reconstruct the M4 panel with both of  its three-
headed elephants to their full height, with each stone in its exact location. It was more difficult to 
determine the position of  the 16th-century stones: they were so poorly assembled that we had an 
incomplete two-dimensional jigsaw, with pieces that didn’t join and with no image to go on.

 The complex interlocking of  the various stages of  the monument forced us to make 
significant choices in restoration: since we had most of  the pieces from the 12th and 13th centuries 
(M1 and M2), should we reconstruct them in their original location, thus destroying the later 
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modifications? Faced with this old dilemma, common worldwide, EFEO has since 1960 observed 
the conservation principle of  preserving the integrity of  monuments while presenting all aspects 
of  their history. We therefore decided to retain the later work, so as to display the turbulent history 
of  the Terrace of  the Elephants’ North Stairway. There, as at the Terrace of  the Leper King and 
at the Baphuon, respect for history leads us to create contemporary and artificial spaces, ‘spatio-
temporal intersectices’, so as to present the visitor with a more sophisticated interpretation of  
Angkor’s complex past. 
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NUMERICAL SIMULATIONS OF STATIC BEHAVIOUR 
OF STONE TEMPLES IN ANGKOR
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Abstract

 The medieval stone temples at the Angkor archaeological site have been exposed for 
centuries to many external detrimental effects of  various intensity such as e.g. temperature changes 
causing specific failures of  the structures. Such failures are caused by partly irreversible and gradually 
increasing cyclical micro-movements of  individual stone blocks. The total sum of  all movements 
that have occurred after the erecting of  the temples have reached such as state sufficient to cause 
stone blocks falling out of  the structures. Processes of  cyclical shrinking and expansion of  stone 
structures represents significant contribution to their eventual disintegration. Here we present 
results of  theoretical numerical simulations focused on static behaviour (stress, deformations and 
failures) of  few selected temple structures in response to temperature variations. This work was 
performed within the framework of  the Czech National Project at Angkor (CNPA).
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 Sandstone monuments in Angkor; disintegration of  sandstone structures; temperature 
changes; theoretical model; nonlinear analysis; simulation of  static behaviour; structural integrity; 
contact interface.
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1. Introduction – descriptions of  structural solutions

 Most of  Angkor structures (pyramids, galleries, libraries, barrier walls, gates, bridges, moats etc.) 
are constructed from dry-assembled stone blocks. From static point of  view, the blocks interact 
through friction on the areas of  contact. According to the current knowledge of  theory of  
construction and materials, it is possible to detect numerous faults of  such stone constructions. 
Those construction faults decrease resistance to the influence of  forced and non-forced external 
influences. Among the most hazardous defects are incorrectly assembled walls with poor joint 
binding of  each sandstone block, unsuitable combination of  sandstone and laterite i.e. materials 
with different physical parameters, unstable constructions of  the galleries roofed with false vaults etc.
  The principal structural problem of  these structural deterioration is the combination of  
influences such as leaning of  the partial structures, delamination of  the laterite casing and sandstone 
cover of  the pyramidal structures and fragmentation of  the masonry to individual blocks (Pasek et 
al. 2012). As a result of  the movements of  the stone elements, the vertical joints gradually open; the 
blocks keep sliding out of  their original positions leading to further detachment of  construction 
segments from the whole massive wall and eventually to its collapse. These failures appear the 
most significantly at the end sections of  the large constructions and in the places with structural 
defects (Fig. 1). Research and analyses performed by CNPA focus mainly on effects of  temperature 
changes on the stone structures, with respect to the other important factors.

Fig. 1: Typical examples of  the structural failures of  the corner or end parts of  monuments.
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 2. Methods and measurements
 During the research performed by CNPA at the Angkor archaeological site we performed 
numerous in situ temperature measurements and subsequent laboratory tests to obtain data 
necessary for creating theoretical models of  few select structures. Then we performed numerical 
simulations and eventually verified the results thus obtained. The representative structures were the 
pyramid, the gallery, the tower, and the wall. The measurements in Angkor Vat, Bayon, and Ta Keo 
were focused on documenting layout and parameters of  the researched constructions and on the 
quantification of  the external influences affecting these constructions.
 The dimensions, geometry including deformed shape, material composition, and layout 
of  the incorporated stone blocks were measured and documented at the select constructions. The 
attention was mainly paid to the poor quality binding of  the stone blocks on the walls and pyramidal 
structures (Fig. 2). The builders of  the temples probably considered that the unbound masonry 
would be advantageous as it decreases the stiffness of  these large structures and thus reducing 
the negative static consequences of  their dilations. Contrary to these presumptions, it is known 
from contemporary level of  knowledge that such layout of  the masonry significantly decreases the 
stability and resistance of  the structures against external influences such as: temperature variations, 
anisotropic subsidence and rise of  foundation base, forced loads caused by gravity.

Fig. 2: Examples of  composition types of  the stone 
masonry – column, random and with partial binding.
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 From the character of  structural defects, identified in the temples, we presumed that the 
influence of  the surrounding temperature was a significant cause of  formation and development of  
structural failures and disintegration. Potential stresses of  the stone constructions caused by diurnal 
temperature variation were monitored with infrared thermography (Fig. 3). These measurement 
were supplemented by contact measurements of  the surface temperatures of  the structures and 
inside of  representative stone blocks (Kranda et al. 2009). The aim was to determine the maximum 
and minimum temperatures to which the constructions are exposed during the year cycle, the 
range and dynamics of  the temperature cycles during one day, the range and dynamics of  the 
temperature shocks, and the temperature differences on the opposite surfaces of  the constructions. 
The reactions of  the structures (deformations, movements) were monitored with sensors attached 
to the stone.

 The performed laboratory tests of  physical material parameters of  Angkor sandstone were 
complemented findings presented in publications of  other authors (Uchida et al. 1999, Siedel et al. 
2010, Uchida, et al. 2007).

3. Simulations and analyses
 The most complex problem encountered during preparation of  the theoretical models for 
the simulations was the actual modelling of  the interface of  the contact area between the individual 
stone blocks. Its characteristics depend on mutual interaction of  the neighbouring blocks. In case 
of  a perfect interaction of  the adjacent blocks the interface transmits pressure stress through the 
contact and shear stress through friction on the contact area; the contact interface doesn’t have 
ability to transmit tensile stress. A movement of  one stone block towards another one or a change 
of  the structural stress state, fundamentally alters the characteristics of  the stress transmission 
through the interface of  adjacent blocks as well as the extent of  their interaction. The Dlubal RFEM 

Fig. 3: The daily cycle temperature field on the surface of  the monitored stone structures determined 
by thermographic monitoring.
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5 (Dlubal Software Ltd 2012) system was chosen as a suitable software for the static behaviour 
simulation for the constructions of  the stone temples in Angkor. More detailed description of  
modelling is presented at (Pasek & Gaya 2015).
 Stone walls can be used to demonstrate some principles of  the static behaviour that are 
also applicable to other structure types. A fundamental influence on the static behaviour of  the 
stone structures, influenced by temperature, is caused by their construction technique, in particular 
by using dry masonry with low quality binding of  the stone blocks. Although there is no bonding 
agent (e.g. mortar) between individual elements, the adjacent blocks were originally arranged with 
almost perfect contact thus transmitting the pressure and shear stress.
 With increasing temperature, the individual heated elements of  the masonry expand, and 
push on the neighbouring blocks. According to the intensity of  the vertical load and value of  the 
friction coefficient on the contact with the lower and upper block they partly press and partly push 
the adjacent blocks (Fig. 4 – left). After decreasing the outside temperature and subsequent cooling 
of  the construction the individual blocks shrink. The shifted blocks may, in many cases, have no 
longer the ability to return to their original position as the contact joints cannot transmit the tensile 
stress. Hence, this process is partly irreversible. As a consequence, the vertical joints between the 
blocks stay partly open (Fig. 4 – right).

 Widths of  the interblock gaps may keep increasing in time with the cyclicity of  the above 
mentioned phenomenon, also in combination with other factors. As in this phase of  the failure 
of  the masonry there is also the absence of  the pressure-stress transmission to the vertical areas. 
The speed of  the disintegration, in this particular case, depends on the degree of  transmission of  
shear in horizontal contacts between the blocks. If  the open vertical joints become at least partly 
filled with some ballast material (e.g. wind-blown dust or material brushed from the surface of  the 
blocks cyclically rubbing each other) during the cyclical temperature load the transmission of  the 
pressure stress between the blocks repeat itself  and it speeds the described process of  sliding out 
of  the blocks and disintegration of  the masonry.

Fig. 4: Character of  the deformation of  the stone wall generated by heating and cooling.
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 If  one half  of  the tower is directly exposed to solar radiation while the other side remains 
in the shade (Fig. 5), the expansion takes place mainly at the sunlit area leading to an increasing 
stress and movement of  the blocks near the corner edges of  the masonry. The highest values of  
stress and displacement are near the top of  the tower; however, the largest relative reshaping is 
recorded at the base of  the construction. The reason is that the pressure on the elements bellow 
is mainly caused by the self-weight of  the higher located elements and at the same time the lower 
blocks have very limited possibilities to expand or move due to this stress and the interaction with 
the subsoil.
 Modelling of  cooling of  tower structure shows there is a contraction within the whole 
construction as well as individual blocks of  the masonry; the effect is again concentrated in the top 
of  the tower. Due to zero transmission of  the tensile stress in vertical joints between the blocks the 
joints keep opening (Fig. 6). In the extreme cases, this can mean a loss of  stability of  a part of  the 
structure and its further collapse.
 The static behaviour of  the pyramidal like structures is significantly similar to the static 
behaviour of  the tower. Fig. 7 shows a typical damage of  a pyramid corner edges, i.e. a positions 
from which the stone blocks are being pushed as a result of  expanding masonry of  the adjacent 
walls.
 Static reliability of  the whole construction of  the galleries or the corridors is in large extend 
determined by the technical state and behaviour of  the roofing – false vaults. During simulation 
it was found that presence or absence of  a row of  top stone blocks has a significant influence on 
the stability of  the false vaults. Many vaults are up to hundreds of  meters long and that is without 

Fig. 5: One of  the Bayon temple towers on approximately square ground plan damaged by disintegration of  the sandstone 
masonry; simulation of  the deformation and damage of  the tower loaded by heating of  the masonry on two sides.
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Fig. 7:  Character of  typical damage of  a temple pyramid corner, an example of  stone blocks displacement of  simple 
model of  the pyramid loaded by heating.

Fig. 6: Character of  the deformation of  the tower on rectangular ground plan with stress caused by cooling of  the structure.

Fig. 8: Character of  progressive collapse of  vault structure, deformation of  uncompleted vault loaded by self-weight 
and uneven warming
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any interruption by expansion gaps. The overall stability of  the vaults is especially ensured by the 
stability of  the individual blocks and the friction in the contacts between them (Fig. 8).
 In case of  a complete yet undamaged vault, i.e. with top stones, the simulation indicated 
that it is very stable. However, as well as in other temple structures, the cyclical temperature changes 
cause cyclical dilatation movements and slippage of  the sandstone blocks and widening of  the 
spaces between them. This process further reduces or even eliminates the mutual contact between 
the neighbouring blocks. The influence of  gravity makes the top part of  a damaged structure to 
act as if  it was several independent cantilevers. The individual blocks of  the vault rotate and lean 
towards the ground. Once the top row of  the blocks disappears from the construction, the ensuing 
disintegration proceeds much faster.

 

When comparing two varieties of  modelled structure, the vaults with missing top row of  the 
blocks seem to be significantly less stable. During any displacement there are strong horizontal 
forces, which cause opening of  the supports and progressive collapse of  the vault. As soon as the 
construction loses the stability at one of  its parts and collapses usually the affected part of  the 
temple gallery collapses too. A significant hazard for the loss of  the stability of  the galleries is also 
the uneven decrease of  the vertical supports caused by unstable subsoil of  the temple.

Fig. 9: Character of  reshaping of  the false vault loaded with self-weight.

PreahNorkor_Vol_01_Final_Draft_20190617.indb   110 6/16/2020   3:03:46 PM



Numerical Simulations of  Static Behaviour of  Stone Temples in Angkor

111

4. Conclusions

 Results of  the performed theoretical simulations, provided so far, may be fundamental 
for understanding the principles of  a structural behaviour of  Angkor monuments. The study 
documented that the temperature changes represent significant factor negatively affecting the 
technical state of  temple structures. Based on these results it was possible to describe some causes 
and processes that may be responsible for the disintegration of  temple structures. Theoretical 
models can be used also in the future for studying reaction of  the monuments to other types of  
load effect and for forecasting possible development of  their future structural and static reliability. 
Moreover, with theoretical models, it will be possible to analyse in detail the consequences of  
historical construction interventions and to test the future interventions focused on elimination or 
more precisely remediation of  structural lacks and defects of  the monument structures or at least 
to preserve the present state.
 Given the results obtained so far in cooperation with the Apsara Authority it became 
possible to formulate some recommendations for performing future reconstructive interventions 
of  the relevant structures. In cooperation with Apsara Authority, it is hoped that CNPA will be able 
to further develop and test these models.
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ហង់ ពៅ 

អគ្គនាយក អាជ្ញាធរជតិអបេសរា

 

 

 ការគេប់គេងទឹកបានយា៉ាងបេសើររបស់វិស្វករខ្មេរនៅសម័យបុរាណតេូវបានឆ្លុះបញ្ចាំងតាមរយៈ 

រចនាសម្ព័ន្ធធារាសាសេ្តជចេើនស្អេកស្កះនៅអង្គរមនដូចជបារាយណ៍  កសិន្ធទឹុក ទំនប់ធ្វើពីថ្មបាយកេៀម 

សា្ពៅន អាងទឹក អូរ និងបេឡាយតូចធំជដើម។

 ដោយសារមូលហេតុនេកំណើនចំនួនភ្ញៀវទេសចររៀងរាល់ឆ្នាំ និងកំណើនចំនួនបេជជននៅក្នុង  

តំបន់សៀមរាបទំាងមូលតមេវូការផ្នេកទឹកក៏កាន់តេកើនឡើងខា្លាងំណាស់ដេរ ដេលធ្វើអោយការងរគេប់គេង 

ទឹកនៅក្នងុតំនប់សៀមរាបអង្គរកា្លាយជបញ្ហាដ៏ធំចំពោះការអភិរកេសបេង្គបេសាទ និងការអភិវឌេឍ ន៍បេកបដោយ 

ចីរភាព។ បញ្ហាបេឈមគឺតេូវធ្វើយា៉ាងណាឆ្លើយតបអោយបានទាន់ពេលចំពោះតមេូវការទឹកបេចាំថ្ងេ ហើយ 

ទន្ទឹមនឹងនោះក៏តេូវបេុងបេយ័ត្ន ធានាអោយបានស្ថេរភាពចំពោះបេង្គបេសាទអង្គរដេលសាងសង់នៅលើ

គេឹះខេសាច់ ហើយពាក់ព័ន្ធទៅនឹងសេទាប់ទឹកកេមដី។

 នាយកដា្ឋានគេប់គេងទឹករបស់អាជ្ញាធរអបេសរាបានធ្វើការងរតេៀមរៀបចំផ្នេកទេសឹ្ត ី និងអនុវត្តជក់ស្តេង 

ចាំបាច់នានាក្នុងការសា្តារបេព័ន្ធធារាសាសេ្តបុរាណក្នុងសម័យអង្គរ ដើមេបីធ្វើអោយតួនាទីដ៏សំខាន់នេបេព័ន្ធ 

ទឹកទំាងនោះដំណើរការឡើងវិញក្នងុការអភិរកេសបេង្គបេសាទ និងចូលរួមជផ្នេកមួយនេទេសភាពវបេបធម៌ និង 

បរិសា្ថានឧទេយានជទូទៅ។ កម្មវិធីនេះពិតជតេូវអនុវត្តដោយបេើពេលវេង និងលំបាក ហើយយើងអាចអនុវត្ត 

បាន ក៏ដោយសារមនបច្ចេកទេសនិងហរិញវត្ថុរបស់អាជ្ញាធរបេសរាដេរ។ គមេងនេះផ្តាតជពិសេសលើការ 

បេៀបធៀបរវាងការវិភាគ និងសេចក្តសីន្នដិា្ឋានដំបូង និងទិន្នន័យដ៏សំបូរបេបដេលមិនធា្លាប់មនពីមុនមក ដោយសារ 

ទឹកជំនន់នៅឆ្នាំ២០០៩ ឆ្នាំ២០១០ និងឆ្នាំ២០១១។
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ហង់ ពៅ
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កសិន្ធុទឹកខាងជើងជេុងខាងលិច និងផ្លូវចូលអង្គរវត្ត

បេសាទនាគព័ន្ធនៅចំកណា្តាលអាងទឹក
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បេព័ន្ធធរាសាសេ្តនេឧទ្យានអង្គរ

115

ការស្តារឡើងវិញនូវរចនាសម្ព័ន្ធធារាសស្រា្តបុរាណ

 កិច្ចការសំខាន់ដេលតេូវធ្វើដំបូង មុននឹងអាចចាប់ផ្តើមការងរសា្តារឡើងវិញនោះ គឺវិភាគធាទឹក តាំង 

ពីកន្លេងបេភពដើមដេលចេញពីអាងផ្ទុកទឹកនៅលើភ្នំគូលេន រហូតដល់កន្លេងដេលទឹកហូរទៅចាក់នៅក្នុង 

បឹងទន្លេសាប ដេលនៅតាមផ្លវូនោះ ទឹកហូរទៅក្នងុអាងផ្ទកុទឹកចំនួនបី គឺមនស្ទងឹពួកនៅខាងលិច ស្ទងឹសៀមរាប 

នៅកណា្តាល និងស្ទងឹរលួសនៅខាងកើត។ មើលទៅ ស្ទងឹពួក និងរលួសគឺដូចជស្ទងឹដេលកើតមនតាមធម្មជតិ  

ចំណេកឯស្ទឹងសៀមរាបគឺដូចជផ្លូវទឹកសិបេបនិមិត្ត មនន័យថាជផ្លូវទឹកដេលគេបង្កើតឡើង ដើមេបីតេងយក 

ទឹកភ្លៀងដេលហូរចេញមកពីភ្នំគូលេន ដោយឆ្លងកាត់អាងចំរោះបំពេញរាជ ដេលធ្វើអំពីថ្មបាយកេៀម មន 

ទទឹង៦០ម៉េតេ និងបណ្តាយ៣០០ម៉េតេ កសាងឡើងនៅចុងសវតេសទី៩។

 ដោយសារលទ្ធផលនេការសេវជេវជក់ស្តេងស្តីអំពីបេព័ន្ធធារាសាសេ្តបុរាណអស់រយៈពេលជង

៨ឆ្នាំកន្លងមក ធ្វើឡើងដោយនាយកដា្ឋានគេប់គេងទឹក រចនាសម្ព័ន្ធបុរាណមួយចំនួនដេលបានកសាងឡើង

ក្នុងសម័យអាណាចកេខ្មេរអង្គរ ដោយវិស្វករធារាសាសេ្ត តេូវបានជួសជុលឡើងវិញជសា្ថាបពរ។

ស្រាះស្រាង់

 សេះសេង់មនទឹកដោយសារទឹកភ្លៀង និងទឹកជេបពីកេមដី ចេញពីបារាយណ៍ខាងកើត និងទឹក

កេមដីដេលនៅជុំវិញសេះនោះ។ ប៉ុន្តេដោយសារបារាយណ៍ខាងកើតរីងស្ងួតហួតហេងអស់ទៅហើយ និង 

ដោយសារការកមេតិទឹកកេមដីបានសេកចុះ ទឹកក្នងុសេះសេង់ក៏បានចាប់ផ្តើមរីងស្ងតួដេរនៅរដូវបេងំរហូត 

ដល់គា្មានទឹកទាល់តេសោះនៅខេមេសា ឆ្នា២ំ០០៤។ នៅខេមីនាឆ្នា២ំ០០៥ នាយកដា្ឋានគេប់គេងទឹកបានរៀបចំ 

បង្កើតបេព័ន្ធបន្ថេមមួយដើមេបីបង្ហូរទឹកចូលក្នុងសេះសេង់ ដោយយកទឹកចេញពីម្តុំភ្នំបូក និងរលួស។

កសិន្ធុទឹកអង្គរធំ

 អាងដ៏ធំមួយនេះ អាចផ្ទកុទឹកបានជិត២លានម៉េតេគូប វាជកសិន្ធទឹុកដេលមនបេវេង១២គីឡូម៉េតេ 

ព័ទ្ធជំុវិញកំផេងកេងុអង្គរធំ។ កាលពីពេលថ្មីៗ នេះ មនតេកសិន្ធទឹុកផ្នេកខាងតេបូងឈៀងខាងលិចបេមណ 

៣០០០ម៉េតេបុ៉ណ្ណាះដេលមនទឹក ខណៈដេលផ្នេកខាងតេបូងឈៀងខាងកើតនេកសិន្ធ ុ គា្មានទឹកទៀតឡើយ 

នៅរដូវវសេសា។ បនា្ទាប់ពីយើងបានធ្វើការជួសជុលរួចមក ចាប់តាំងពីឆ្នាំ២០១០ កំណាត់នេកសិន្ធុខាងតេបូង 

ឈៀងខាងកើតបេវេង៣០០០ម៉េតេ មនទឹកជបេចាំពេញមួយឆ្នាំៗ ទាំងក្នុងរដូវបេំង និងរដូវវសេសា ហើយ 

ឆ្នាំ២០១២ កសិន្ធុទឹកទាំងមូលបេវេង១២គីឡូម៉េតេក៏មនទឹកជប់ជបេចាំឡើងវិញសារជថ្មី។
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ហង់ ពៅ

116

កសិន្ធុទឹកប្រាសទអង្គរវត្ត

 មុខឆ្នា២ំ០១០ បេព័ន្ធបង្ហរូទឹកបំពេញកសិន្ធទឹុកបេសាទអង្គរវត្តគឺមនបេឡាយមួយដេលគេកសាង 

ឡើងនៅចនោ្លាះកសិន្ធទឹុកអង្គរធំខាងតេបូងឈៀងខាងលិចរហូតដល់តេពំាងសេះ ឆ្លងកាត់ខាងកេយកន្លេង 

បង្ហាះបាឡុងក្នងុសម័យថ្មនីេះ។ បច្ចបុេបន្ន យើងបានសា្តារបេព័ន្ធបុរាណឡើងវិញ ដោយភា្ជាប់កសិន្ធទឹុកអង្គរធំ 

ផ្នេកខាងតេបូងឈៀងខាងកើតទៅកសិន្ធុទឹកអង្គរវត្តផ្នេកខាងជើងឈៀងខាងលិចផា្ទាល់ ដោយឆ្លងកាត់តាម 

កសិន្ធទឹុកភ្នបំាខេង និងអូរសំពៅលូន។ បេព័ន្ធនេះបានធ្វើអោយកមេតិទឹកក្នងុកសិន្ធអុង្គរវត្តកើនបាន 

កម្ពស់១ម៉េតេបើបេៀបធៀបទៅនឹងកមេិតទឹករបស់វានៅពេលមុន។

បារាយណ៍ខាងជើង (ជ័យតដាក)

 បារាយណ៍នេះមនបណ្តាយ៣៦០០ម៉េតេ និងទទឹង៩៣០ម៉េតេ និងមនសមត្ថភាពផ្ទកុទឹកពីដំបូង 

បានរហូតដល់៥លានម៉េតេគូប។ ទឹកនៅក្នុងបារាយណ៍នេះមិនតេូវបានគេបេើដើមេបីយកទៅសេចសេព 

ដំណំាដូចទឹកបារាយណ៍ផេសេងទៀតនៅក្នងុតំបន់នេះឡើយ បុ៉ន្តេគេរកេសាទឹកក្នងុបារាយណ៍នេះសមេប់បេើក្នងុ 

កេងុអង្គរធំ បេសាទពេះខ័ន និងមន្ទរីពេទេយនាគព័ន្ធ។ បារាយណ៍នេះបានរីងស្ងតួហួតហេងអស់ជង៥០០ឆ្នាមំក 

ហើយ មេយា៉ាងវិញទៀតអ្នកសេវជេវមួយចំនួនគិតថា ការធ្វើអោយបារាយណ៍ខាងជើងនេះមនទឹកសារជថ្មី 

ឡើងវិញ នឹងអាចទៅរួចនោះឡើយ។ បុ៉ន្តេនៅឆ្នា២ំ០០៧ អ្នកសេវជេវខ្មេរបានជួសជុលបេព័ន្ធបង្ហរូទឹកដេលគេ 

បានរកឃើញនៅឆ្នា២ំ០០៥ ហើយនៅឆ្នា២ំ០០៨ ទកឹកច៏ាបផ់្តើមហរូចលូក្នងុបារាយណន៍េះវិញ។ ការបង្ហរូទកឹ

ចូលបំពេញក្នុងបារាយណ៍ខាងជើងតេូវបានធ្វើឡើងដូចតទៅនេះ៖ ចំនួន៧០០ ០០០ម៉េតេគូបនៅឆ្នាំ២០០៨ 

ចំនួន៣ ០០០ ០០០ម៉េតេគូបនៅឆ្នាំ២០០៩ ចំនួន៣ ៦៧៨ ០០០ម៉េតេគូបនៅឆ្នាំ២០១០ និងចំនួន៥ ០០០ ០០០ 

ម៉េតេគូបនៅឆ្នាំ២០១១ និងឆ្នាំ២០១២។

នាគព័ន្ធ

 នាគព័ន្ធគឺជបេសាទនៅលើកូនកោះតូចមួយ ចំកណា្តាលបារាយណ៍ខាងជើងបេៀបដូចជបេសាទ 

មេបណុេយក្នងុបារាយណផ៍េសេងទៀតដេរ ប៉នុ្តេនៅសមយ័បរុាណនាគពន័្ធមនមខុងរផេសេងមយួទៀត គថឺាវាជ 

មន្ទរីពេទេយដេលបេើបេស់រុក្ខជតិជឱសថបុរាណ។ នៅជំុវិញបេសាទនេះមនអាងតូចៗចំនួន៥ ដេលនៅក្នងុ 

សម័យកេយមកបានរីងស្ងតួអស់ពេញមួយឆ្នាំៗ  លើកលេងតេអាងកណា្តាលដេលមនទឹករយៈពេលតេបុ៉នា្មាន 

ខេបុ៉ណ្ណាះក្នងុមួយឆ្នា ំនៅរដូវវសេសា។ បុ៉ន្តេចាប់តំាងពីបារាយណ៍ខាងជើងមនទឹកសារជថ្មឡីើងវិញមក អាង 

ទំាងបេនំេះក៏មនទឹកពេញឡើងវិញគេប់រដូវដេរ។ អាងទំាងនេះ ដេលភា្ជាប់ទៅនឹងបារាយណ៍ខាងជើង គឺជការ 

ឆ្លុះបញ្ចាំងយា៉ាងល្អជងគេ អំពីបេព័ន្ធធារាសាសេ្តនៅក្នុងឧទេយាអង្គរដេលតេូវបានចុះនៅក្នុងបញ្ជីបេតិកភណ្ឌ 

ពិភពលោក។
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ប្រាសទព្រាះខ័ន

 នៅក្នងុសម័យបុរាណ ដូចសេះសេង់ដេរ កសិន្ធទឹុកបេសាទពេះខ័នគា្មានបេព័ន្ធទឹកបង្ហរូចូលបំពេញ 

នោះទេ។ នៅសម័យបច្ចុបេបន្នកសិន្ធុនេះមនទឹកតេក្នុងមួយរយៈពេលណាប៉ុណ្ណាះក្នុងមួយឆ្នាំ ប៉ុន្តេតាំងពី 

បារាយណ៍ខាងជើងមនទឹកសារជថ្មីឡើងវិញមក កសិន្ធុបេសាទពេះខ័នក៏មនទឹកឡើងវិញពេញមួយឆ្នាំ

ដរ។ បាតុភូតនេះបង្ហាញថា បារាយណ៍ខាងជើង និងពេះខ័នមនទំនាក់ទំនងគា្នាតាមរយៈទឹកកេមដី ប៉ុន្តេ 

វាក៏បង្ហាញផងដេរថា កសិន្ធុបេសាទពេះខ័នដេលមនទឹកឡើងវិញនេះ គឺជលទ្ធផលនេការកើនឡើងនេ 

កមេិតទឹកកេមដី ដោយសារតេបារាយណ៍ខាងជើងមនទឹកឡើងវិញសារជថ្មី។

បារាយណ៍ខាងលិច

 នៅក្នុងទសវតេសឆ្នាំ៦០ ដើមេបីបំពេញទឹកក្នុងបារាយណ៍ខាងលិច ទឹកស្ទឹងសៀមរាបតេូវបានគេបង្វេរ 

ទៅនៅតេង់ជេុងខាងជើងឈៀងខាងកើតនេកេុងអង្គរធំ តាមរយៈអូរមួយដេលគេកសាងឡើងនៅខាងក្នុង

កសិន្ធុអង្គរធំតេម្តង (កសិន្ធុខាងជើង និងខាងជើងឈៀងខាងលិច) មនបណ្តាយបេវេង៤៥០០ម៉េតេ ភា្ជាប់ 

ទៅនឹងអូរមួយនៅតាមបណ្តាយផ្លូវចូល ដោយឆ្លងកាត់តាមកោ្លាងទា្វារតាកាវ ដេលជកោ្លាងទា្វារខាងលិច 

នេអង្គរធំ។ អូរទំាងនេះមនមុខងរបញ្ជៀសទឹកចេញពីផ្នេកនេះនេកសិន្ធ ុនិងផ្នេកខាងកើតនេបារាយណ៍ខាង 

លិចខណៈដេលកន្លងមក ជទូទៅគេគិតថា កង្វះទឹកគឺបណា្តាលមកពីមនដីកកនៅក្នុងបារាយណ៍។  នៅ 

ឆ្នា២ំ០១០ នាយកដា្ឋានគេប់គេងទឹកបានរកឃើញបេព័ន្ធបង្ហរូទឹកបំពេញនៅក្នងុបារាយណ៍ខាងលិចពីសម័យ 

ទសេសនីយភាពបេសាទពេះខ័ន
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ដើម ដេលនៅក្នុងនោះមនអាងចេះទឹកបុរាណមួយ និងអូរមួយលាតសន្ធឹងដល់ជេុងខាងជើងឈៀងខាង 

លិចនេកសិន្ធអុង្គរធំ។ នៅឆ្នា២ំ០១១ អាជ្ញាធរអបេសរាបានបើកអូរសម័យដើមបង្ហរូទឹកបំពេញបារាយណ៍ខាង 

លិច ដើមេបីសេបូយកភ្លៀង និងការពារអ្នកសេកុ។ នៅឆ្នា២ំ០១២ អាជ្ញាធរអបេសរាបានសា្តារបេព័ន្ធបង្ហរូទឹកបំពេញ 

បារាយណ៍ទាំងមូលឡើងវិញ ហើយសព្វថ្ងេ បារាយណ៍ខាងលិចអាចមនទឹកពេញផ្ទេរបស់វា បេបនេះ វាដើរ 

តួយា៉ាងពេញទំហឹងនៅក្នុងការគេប់គេងទឹកភ្លៀង។

ការការពារភាពរាំងស្ងួតនិងទឹកជំនន់

 គា្មានសិលាចារឹកនៅសម័យអាណាចកេខ្មេរណាមួយដេលនិយាយអំពីទឹកជំនន់ ឬភាពរំាងស្ងតួនៅក្នងុ 

តំបន់អង្គរឡើយ។បេជជនខ្មេរក៏មិនបានផ្ទេរពីជំនាន់មួយទៅជំនាន់មួយតាមរយៈរឿងពេងនិទាននូវការច

ង់ចាំអំពីគេះធម្មជតិណាមួយនោះដេរ។ ដូច្នេះ គេហាក់ដូចជមនអារម្មណ៍ថា បញ្ហាទាំងនេះមិនបានកើ

តមនឡើងនៅក្នុងអតីតកាលទេ បញ្ជាក់ថា បេព័ន្ធគេប់គេងទឹកនៅក្នុងសម័យបុរាណអាចមនលទ្ធភាពគេ

ប់គេងធនធានទឹកបានយា៉ាងបេសើរបំផុត។ ប៉ុន្តេ ដោយសារបេព័ន្ធទឺកបុរាណមិនដំណើរការអស់រយៈពេល

យូរពេកនោះ នៅឆ្នាំ២០០៤ យើងបានជួបបេទះភាពរាំងស្ងួតនៅក្នុងកសិន្ធុអង្គរវត្ត សេះសេង់ក៏រីងទឹកអស់ 

បនា្ទាប់មកមនទឹកជំនន់នៅឆ្នាំ២០០៩ ឆ្នាំ២០១០ និងឆ្នាំ២០១១។

 គេអាចយល់បានដោយចាប់ផ្តើមពីការពិនិតេយមើលធារទឹកនៅនឹងកន្លេងផា្ទាល់តេម្តង ដោយស្វេងរកអូរ 

ផេសេងៗ នងិបណា្តាញតភា្ជាបគ់ា្នារបសវ់ា នងិការរៀបចំជទទូៅនេបេពន័្ធធារាសា្រស្តក្នងុឧទេយានអង្គរ រមួមនស្ទងឹ 

បារាយណ៍ កសិន្ធុទឹក អូរ អាងទឹក និងបេឡាយតូចធំផេសេងៗ។ ការសិកេសាសេវជេវនៅនឹងទីកន្លេងផា្ទាល ់

បានបង្ហាញថាផ្នេកខាងជើងឈៀងខាងកើតនេបារាយណ៍ខាងជើងមនទំនប់មួយដេលគេសង់ក្នុងទិសពី 

កើតទៅលិច និងមនសា្ពៅនបុរាណមួយធ្វើពីថ្មបាយកេៀម នៅខាងកេមសា្ពៅន មនបេឡោះបង្ហូរទឹកជចេើន 

ឆ្ពៅះទៅស្ទឹងសៀមរាបដេលអាចបេើបេស់សមេប់គេប់គេងធារទឹក និងលំហូរទឹក។ ដោយសារបេព័ន្ធចេក 

ចាយ និងអូរបេទាក់កេឡាជចេើននេះហើយ ដេលយើងអាចបង្វេរទឹកសំដៅទៅទិសខាងលិច (មនបារាយណ៍ 

ខាងជើង បារាយណ៍ខាងលិច និងស្ទឹងពួក) សំដៅទៅទសិខាងកើត (មនស្ទឹងរលួស) និងសំដៅទៅទិសខាង 

តេបូង (មនកសិន្ធុទឹកអង្គរធំ អង្គរវត្ត និងស្ទឹងសៀមរាប)។ នៅឆ្នាំ២០១២ ផ្នេកសំខាន់នេបេព័ន្ធនេះតេូវ

សា្តារឡើងវិញ និងអនុញ្ញាតអោយឧទេយានអង្គរ និងស្ទឹងសៀមរាបអាចជៀសផុតពីទឹកជំនន់ក្នុងរដូវវសេសា។ 

បើគា្មានការងរនេះទេ កេុងសៀមរាបបេហេលជបានទទួលរងគេះដោយ ទឹកជំនន់យា៉ាងតិចចំនួនបួនរដូវ

ជប់ៗគា្នា។ លទ្ធផលនេះបញ្ជាក់ថា បេព័ន្ធធារាសាសេ្តបុរាណក្នុងសម័យអង្គរមិនតេឹមតេអាច គេប់គេងបាន

យា៉ាងល្អនូវធនធានទឹកប៉ុណ្ណាះទេ ប៉ុន្តេថេមទាំងអាចគេប់គេងទឹកជំនន់បានទៀតផង។  

 យើងជឿជក់ថា នៅក្នុងសម័យអង្គរដ៏រុងរឿង រាជបុរីមួយនេះបេកដជមនបេព័ន្ធធារាសាសេ្តដ៏

មនបេសិទ្ធភាពសុីសង្វាក់គា្នា និង ស្វ័យបេវត្តិ។ 
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អាងទទួលទឹកទាំងបីពីភ្នំគូលេន៖ ស្ទឹងពួក ស្ទឹងសៀមរាប និងស្ទឹងរលួស(ពីឆ្វេងទៅសា្តាំ)

បេព័ន្ធធារាសាសេ្តសម័យបុរាណក្នុងឧទេយានអង្គរ
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ត្រាឡប់ទៅអនាគតកាល

 នៅពេលបច្ចុបេបន្ននេះ បារាយណ៍ខាងលិច (មនសមត្ថភាពផ្ទុកទឹក៥៦លានម៉េតេគូប) បារាយណ៍ 

ខាងតេបូង (មនសមត្ថភាពផ្ទុក ទឹក៥លានម៉េតេគូប) កសិន្ធុទឹកអង្គរធំ(មនសមត្ថភាពផ្ទុកទឹក២លានម៉េតេ 

គូប) កសិន្ធុអង្គរវត្ត(មនសមត្ថភាពផ្ទុកទឹកជង ១លានម៉េតេគូប) ទាំងអស់អាចផ្ទុកទឹកបានជង៦៥លាន 

ម៉េតេគូបទៅហើយ។ ក្នងុពេលទឹកជំនន់ឆ្នា២ំ០១២ អាងផ្ទកុទឹកទំាង នេះបានដើរតួនាទីយា៉ាងសំខាន់ក្នងុការសេបូ 

យកទឹកជបណ្តាះអាសន្ន ជួយសមេលួក្នងុការគេប់គេងទឹកជំនន់។ អាជ្ញាធរអបេសរា គេងនឹងសា្តារបារាយណ៍ 

ខាងកើតឡើងវិញ(មនសមត្ថភាពផ្ទកុទឹក៣៦លានម៉េតេគូប) និងបារាយណ៍លលេ(មនសមត្ថភាព ផ្ទកុទឹក 

១០លានម៉េតេគូប) ដេលនៅក្នុងពេលបច្ចុបេបន្ននេះបារាយណ៍ទាំងពីរបានរីងស្ងួតទាំងសេុង។ បើបារាយណ៍ 

ទំាងពីរនេះតេវូ បានជួសជុលឡើងវិញ នោះសមត្ថភាពផ្ទកុទឹកសរុបទំាងអស់នឹងកើនដល់បេមណ១១១លាន 

ម៉េតេគូប និងធានាបាននូវការ គេប់គេងទឹកជរួម និងការពារកុំអោយមនទឹកជំនន់នៅក្នុងតំបន់អង្គរ។

 ចាប់ពីពេលនេះតទៅ យើងពិតជយល់ចេបោស់អំពីបេព័ន្ធធារាសាសេ្តអង្គរ ហើយយើងបានរកឃើញ 

ផ្លវូ នងិអាងទកឹជចេើននៅតាមទកីន្លេងផា្ទាល។់ ការងរផេសេងៗទៀតកច៏ាបំាចត់េវូធ្វើដេរ ដើមេបជីសួជលុបេពន័្ធ 

ទាំងមូលនេះឡើងវិញ និងធានាបាននូវចីរភាព នេការថេទាំរបស់វា។

 កម្មវិធីនេះគឺជគំរូមួយនេការអភិរកេស និងការសា្តារឡើងវិញ។ ទំនើបកម្មនេបេព័ន្ធធារាសាសេ្តអង្គរហាក់ 

ដចូជវធិសីាសេ្តមយួដេលមនបេសទិ្ធភាព នងិទទលួផលចណំេញជងគេបផំតុក្នងុការចលូរមួបេកបដោយ 

និរន្តរភាពក្នុងការអភិវឌេឍតំបន់អង្គរសៀមរាប និង កាត់បន្ថយភាពកេីកេ។
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ហង់ ពៅ 

អគ្គនាយក អាជ្ញាធរជតិអបេសរា

 

 

 បេសាទពេះវិហារស្ថតិនៅលើកំពូលជួរភ្នដំងរ៉េកខាងជើងបេទេសកម្ពជុ។ ឧទ្ទសិដល់ពេះសិវៈ បេសាទ 

នេះតេវូបានកសាងឡើងពីសតវតេសទី៩ដល់សតវតេសទី១២ សំខាន់គឺនៅសម័យសោយរាជេយនេស្តេចខ្មេរពេះនាម 

សូរេយវរ្មន័ទី១ (ពីឆ្នា១ំ០០២ ដល់ឆ្នា ំ១០៥០) និងពេះបាទសូរេយវរ្មន័ទី២ (ពីឆ្នា ំ១១១៣ ដល់ឆ្នា១ំ១៥០)។  បេសាទ 

នេះតេវូបានចុះក្នងុបញ្ជបីេតិកភណ្ឌពិភពលោកនៅឆ្នា ំ២០០៨ និងស្ថតិកេមការគេប់គេងរបស់អាជ្ញាធរជតិ 

សមេប់ការពារបេសាទពេះវិហារដេលហៅកាត់ថា NAPV ។ ពេះវិហារតេវូបានកសាងឡើងផា្ទាល់នៅលើសេទាប់  

ផា្ទាងំថ្ម  ផ្ទយុពីបេសាទខ្មេរផេសេងទៀតនៅក្នងុតំបន់អង្គរឬនៅតាមតំបន់វាលទំនាបផេសេងដេលបេសាទផេសេងៗ 

ទាំងនោះតេូវបានកសាងឡើងនៅលើសេទាប់ខេសាច់ ធ្វើឲេយបេសាទមនទំនាក់ទំនងផា្ទាល់ទៅនឹងការផា្លាស់ប្តូរ 

កមេិតទឹកកេមដី ឬក៏កមេិតឆ្អេតនេដីខេសាច់។ប៉ុន្តេទឹកនៅតេជបញ្ហាបេឈមដ៏ធំបំផុតសមេប់ការគេប់គេង 

បេសាទពេះវិហារនេះ ក៏ដូចជនៅតាមទីកន្លេងផេសេងទៀតក្នងុពិភពលោកដេរ។ នៅក្នងុអត្ថបទនេះយើងនឹង  

និយាយផ្តាតទៅលើបេព័ន្ធគេប់គេងទឹក រួមទំាងការបេើបេស់ទឹកនិងការ បង្ហរូទឹកចេញ។ តើក្នងុសម័យបុរាណ 

បពុ្វបរុសខ្មេរចាតទ់កុទកឹដចូមេ្តចដេរបើបេៀបធៀបទៅនងឹបេតកិភណ  ្ឌ ហើយតើពកួគាត់ គេបគ់េង ទកឹយា៉ាង 

ដូចម៉េ្តចដេរ។ បេព័ន្ធធារាសាស្តេសំខាន់ៗទាំពីរ តេូវបានក៏សាងឡើងសមេប់បេសាទនេះកាលពីសម័យ 

បុរាណនៅខាងលើកំពូលភ្នំ (ជុំវិញបេសាទ) និងមួយទៀតនៅឯជើងភ្នំ  (នៅលើដីទំនាប )។

អាងផ្ទុកទឹកនិងប្រាព័ន្ធធារាសស្ត្រា

 បេសាទពេះវិហារមិនតេូវការទឹកដើមេបីរកេសាលំនឹងឬដើមេបីជការលម្អរបស់ខ្លូនឡើយ ប៉ុន្តេសមេប់

ការគេប់គេងបេសាទនិងសមេប់អ្នកមកទសេសនាបេសាទនេះ។ ដោយសារថា បេសាទនេះតេូវបានកសាង 
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កមេិតទឹកនៅខេវិច្ឆិកា ក្នុងអាងទី៥

សំណឹករិចរឹលនៅចនោ្លាះអាងទី១ និងគោបុរៈទី២
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ឡើងនៅលើកំពូលដេលខ្ពស់ជងគេនេជួរភ្ននំេះ ដូច្នេះ គា្មាន បេភពទឹកណាមួយដេលអាចហូរទៅដល់សមេប់ 

ការបេើបេស់បេចាំថ្ងេឡើយ។

 ដើមេបីដោះសេយបញ្ហានេះ អាងទឹកចំនួន៦តេូវបានគេក៏សាងឡើងដើមេបីតេងយកទឹកក្នុងរដូវសេសា 

ហើយអាងទាំង៦នោះតេូវបានឲេយ ឈ្មាះទៅតាមទិសដៅនេទឹកហូរពីខ្ពស់ (ខាងតេបូង) ទៅទាប (ខាងជើង )។ 

អាងទឹកទាំងអស់មនលក្ខណៈដូចៗគា្នា៖ បាតកេមជប់ នឹងសេទាប់ផា្ទាំងថ្ម រីឯជញ្ជាំងធ្វើពីដីដេលគេបង្ហាប់ 

យា៉ាងណេន ហើយអាងទំាងអស់មនកេលដោយថ្មភក់ ដើមេបីការពារកំុឲេយសឹកដី និងអនុញ្ញាតឲេយអ្នកបេើបេស់ 

ដឹងពីកមេិតទឹកដេលនៅសល់ក្នុងអាង ហើយអាចចុះទៅដងទឹកមកបេើបេស់បានពីកន្លេងណាក៏បាន។ គេ  

អាចគិតថាជមេបទឹកពីលើទៅកេម គឺគា្មានទាល់តេសោះពីពេះអាងទាំងនេះតេូវបានកសាងឡើងដោយ 

មនបាតជប់នឹងសេទាប់ ផា្ទាងំថ្មផា្ទាល់តេម្តង។ ដូច្នេះ ការបាត់បង់ទឹកនៅក្នងុអាង សំខាន់គឺបណា្តាលមកពីជមេប 

ទឹកនៅតាមទិសបណ្តាយពីពេះជញ្ជាងំអាង គា្មានការថេទំាអស់រយៈពេលជចេើនឆ្នាមំកហើយបណា្តាលមក 

ពីសងេ្កាមអស់ជចេើនសតវតេស និងដោយសារបេព័ន្ធបង្ហូរទឹកមិនធា្លាប់តេូវបានជួសជុលឬថេទាំឡើយ។

 កេពីមុខងរឆ្លើយតបទៅនឹងតមេវូការទឹកបេចំាថ្ងេ អាងទំាងនេះក៏មនបេយោជន៍សមេប់កាត់បន្ថយ 

លំហូរទឹកភ្លៀងនៅក្នុងបេសាទ ផងដេរ ដើមេបីកុំឲេយមនសំណឹកនិងជះឥទ្ធិពលទៅលើលំនឹងរបស់បេសាទ។ 

បុ៉ន្តេដោយសារមូលហេតុដេលថា បេព័ន្ធបង្ហរូទឹកនេះបានខូចខាតអស់ទៅហើយនោះ ទឹកភ្លៀងក៏ហូរពាសវាល 

ពាសកាលដោយគា្មានការគេប់គេងតេមឹតេវូ។ដូច្នេះ ផ្នេកខ្លះនេបេសាទក៏បានបាក់ បេក ខូចខាត ហើយផ្នេកខ្លះ 

ទៀតក៏ទេត ទេឌុទេម ហើយផ្នេកទំាងនោះនឹងដួលរលំដូចគា្នាបេសិនបើបញ្ហានេះមិនតេវូបានដោះសេយ ជ 

បនា្ទាន់នោះទេ។

 បេសាទពេះវិហារមនគោបុរៈចំនួន៥ ហើយគោបុរៈទំាងនោះតេវូបានឲេយឈ្មាះពីទីកន្លេងខ្ពស់ ( នៅ 

ខាងតេបូង ) ទៅកន្លេងទាប (នៅ ខាងជើង)  ដូចគា្នាដេរ។ 

 នៅក្នុងគោបុរៈទី១តួប៉មកណា្តាលបានបាក់បេកធា្លាក់ ហើយរោងទងខាងតេបូងឈៀងខាងកើតក៏ខូច 

ខាតទំាងសេងុដេរ ដោយសារបេព័ន្ធបង្ហរូទឹកបុរាណបានស្ទះហើយទឹកភ្លៀងអាចអស់ពីកន្លេងនេះបានតាមតេ 

ចមេះឬសម្ងួតតេប៉ុណ្ណាះ។ផ្នេកខ្លះនេអូរបង្ហូរទឹកចេញ គេអាចមើលឃើញនៅឡើយ ប៉ុន្តេភាគចេើននេអូរ 

ទាំងនោះគឺមនដីកកពេញអស់ទៅហើយ។ អាជ្ញាធរជតិពេះវិហារកំពុងខិតខំដោះសេយ បញ្ហានេះ។

 អាងទី១នៅខាងកើតគោបុរៈទី២ មនបេយោជន៍សមេប់ផ្ទុកទឹកភ្លៀងនិងទឹកដេលហូរពីតំបន់ខាង 

តេបូងមក និងមួយផ្នេកធំពីគោបុរៈទី ១។     អាងនេះមើលទៅដូចជតេវូបានកសាងឡើងកេយពីគេកសាងបេសាទ 

រួច។ វាក៏អាចដេរថា អាងនេះតេូវបានកសាងឡើង  ដោយសង់ជញ្ជាំងបន្ថេមឲេយខ្ពស់ដើមេបីពងេីកសមត្ថភាព 

ផ្ទុកទឹក ពេមទាំងឆ្លើយតបទៅនឹងតមេូវការទឹកសមេប់ការគេប់គេងបេសាទ។ កេយមក គេឃើញមន 

ការចាក់ដីបន្ថេម ដើមេបីបង្កើតជជមេលមួយរវាងអាងនិងបេសាទ។ ប៉ុន្តេ ដំណះសេយនេះ មិនគេប់គេន់ 

ឡើយសមេបប់ង្ហរូទកឹភ្លៀងចេញឲេយអស ់ហើយការដកទ់កឹនៅតាមគេឹះបានធ្វើឲេយដនីៅខាងកេមរកំលិអស ់

ជចេើនសង់ទីម៉េតេ និង បណា្តាលឲេយផ្នេកខាងលើនេបេសាទបាក់ធា្លាក់ចុះមក។
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 អាងទី២នៅខាងជើងនេអាងទី១មនបេយោជន៍សមេប់តេងទឹកភ្លៀង និងទឹកដេលនៅសល់ពីអាងទី១ ពេម 

ទំាងសមេប់កាត់បន្ថយ កម្លាងំធារទឹកដេលហូរសំដៅទៅបណា្ណាល័យនេគោបុរៈទី៣។ ដោយសារគា្មានការជួស 

ជុលឬថេទំាអស់រយៈពេលជចេើននោះ អាចម៍ដី ដេលហូរពីខាងលើមកក៏បណា្តាលឲេយមនទឹកចេើនតេវូដក់ 

នៅខាងមុខបណា្ណាល័យខាងលិច និងខាងកើត។ ទឹកដក់នេះក៏ជេបចូលទៅ ខាងកេមដីហើយបណា្តាលឲេយ 

បណា្ណាល័យតេូវទេត។

 អាងទី៣មនបេយោជន៍សមេប់តេងទឹកភ្លៀងនិងទឹកហូរមកពីខាងកើតនេគោបុរៈទី៣។ ទឹកដេល 

ហូរមកពីខាងលិចនេគោបុរៈទី៣ពីមុន ហូរតាមបណ្តាយសា្ពៅនហាលធំនិងតាមដីដេលមនដុះស្មា ប៉ុន្តេ 

ផ្លវូទឹកហូរនេះ តេវូបានស្ទះដោយសំណង់ចំណតឧត្ថម្ភាចកេ។ នៅពេលបច្ចបុេបន្ន ផ្លវូហូរទឹកនេះតេវូបានពង្វៀង 

និងឆ្លងកាត់សា្ពៅនហាលធំនៅជិតគោបុរៈទី៤ ដើមេបីបង្ហរូទឹកបញ្ជលូទៅក្នងុអាងទី៥។ ដោយសារមូលហេតុនេះ 

អាងនេះមនទឹកចេើនជងអាងផេសេងទៀតនៅរដូវវសេសា ប៉ុន្តេមិនអាចរកេសាទឹកបានយូរទេដោយសាររំហួត។ 

ភាគចេើននេទកឹដេលហរូមកពទីសិខាងកើតបានទៅដលអ់ាងទ៣ី ហើយទកឹដេលនៅសលទ់ាងំប៉នុា្មានកហ៏រូ 

ទៅតាមបណ្តាយសា្ពៅនហាលធំរហូតដល់អាងទី៥។  មនតេទឹកមួយផ្នេកតូចដេលហូរមកពីអាងទី៣តេង់ជេងុ 

ខាងជើង និងទឹកភ្លៀងតេប៉ុណ្ណាះដេលអាចបំពេញអាងទី៤។

 អាងទី៦ នៅខាងជើងឈៀងខាងលិចគោបុរៈទី៥ គឺជអាងដេលធំជងគេនៅបេសាទពេះវិហារ។  

វាមនបេយោជន៍សមេប់ទទួលផ្ទកុទឹកដេលហូរមកពីប៉េកខាងលិច ចនោ្លាះគោបុរៈទី៤និងគោបុរៈទី៥។ ដើមេបីតេង 

យកទកឹភ្លៀងដេលហូរមកនេះ វិស្វករខ្មេរសមយ័ បរុាណបានកសាងកនូទនំបទ់កឹមយួធ្វើពថី្មភក ់ភា្ជាបទ់ៅនឹង 

កនូអូរតូចមួយដើមេបីប្តរូទិសនេទឹកហូរ បង្វេរទឹកដេលហូរកាត់តាមទំនប់នេះ ឲេយសំដៅទៅអាងទី៦វិញ។ អូរទឹក 

នៅតាមបណ្តាយទំនប់នេះ មនកន្លេងខ្លះតេវូបានដាក់សន្ទះទប់លេបឿននេធារទឹក និងតេងយក កំ ណកដីដេល 

ហូរពីខាងលើមក ពេមទំាងការពារអាងទី៦កំុឲេយមនកំណកដីហូរចូល និងអនុញ្ញាតឲេយទឹកហូរ ហើយផាត់កំណក 

ដីចេញ។ ទំនប់នេះតេវូបានគេហៅថាផ្លវូបុរាណដេរពីពេះគេបេើវាជផ្លវូឡើងទៅបេសាទពីទិសខាងលិច។ 

នៅក្នុងទសវតេសឆ្នាំ៨០ ដោយសារបរិមណទឹកជចេើនបានហូរមកដល់ចំណុចនេះ អ្នកសេុកដេលរស់នៅម្តុំ 

នោះបានកសាងទនំបប់េតងុមយួភា្ជាបទ់ៅនងឹអាងទ៦ី ពងេកីអាងនេះបនួបេមំ៉េតេទៅកេម  ដើមេបផី្ទកុទកឹឲេយ 

បានកាន់តេចេើន ជជងជួសជុលអាងទឹកបុរាណ។

 អាងផ្ទកុទឹកថ្មមួីយទៀតនៅជិតវត្តកេវសិខាគីរិស្វរៈ តេវូបានកសាងឡើងកាលពីថ្មីៗ នេះ ដោយអ្នកសេកុ 

ដើមេបីទទួលទឹកដេលហូរ មកពីជេងុខាងតេបូងឈៀងខាងលិចនេបេសាទ។ ទិសនេលំហូរទឹកចូលក្នងុអាងនេះ 

មនបង្ហាញជូននៅក្នុងរូបភាព (សូមមើលរូបភាព) ។ អាងផ្ទុកទឹកនេះ ដោយសារមនដើមឈើដុះពេញនៅ 

ខាងក្នុង អាចរកេសាទឹកបានយូរជងអាងផេសេងទៀតនៅក្នុងតំបន់នេះ។
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រូបភាពកាត់ទទឺងនេអាងបុរាណ

បេព័ន្ធបង្ហូរទឹកនៅក្នុងគោបុរៈទី១

ទិសដៅទឹកហូរអាងទឹកទ៣ អាងទី៤និងអាងទី៥

ទិសដៅទឹកហូរអាងទឹកទី១ អាងទី២និងកន្លេងនេសំណឹក

អាងទី៥និងទិសដៅទឹកហូរ
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ប្រាព័ន្ធបាយរាយណ៍

 កាលពីពេលថ្មីៗ នេះ បារាយណ៍ពីរតេវូបានគេរកឃើញនៅជិតរមណីដា្ឋានបេសាទពេះវិហារនៅជើង 

ភ្នំតេម្តង។ បារាយណ៍មួយនៅខាងលិច មួយទៀតនៅខាងកើតតាមបណ្តាយទិសបេសាទ ដេលគេហៅថា

បារាយណ៍ខាងលិចនិងបារាយណ៍ខាងកើត។បារាយណ៍ ទាំងពីរមនទឹកហូរបំពេញដោយកូនអូរដេលហូរ 

ធា្លាក់ពីលើភ្នមំក។របកគំហើញនេះអាចធ្វើឲេយយើងធ្វើការសន្នដិា្ឋានថា បេសាទពេះវិហារ បេហេលជតេវូទទួល 

មនុសេសជចេើនដេលធ្វើដំណើរមកពីទូទំាងបេទេស ជពិសេសអ្នកធ្វើធម្មយាតេមកបន់សេន់ឬក៏គោរពចំពោះ 

 បេសាទនេះ។ 

 បារាយណ៍ខាងលិចនៅជិតផ្លូវឡើងទៅលើកំពូលភ្នំ នៅខាងលិចគោបុរៈទី៥។ ទឹកដេលហូរមកដល់ 

ដំបូងគឺនៅជិតជេងុខាងជើងឈៀង ខាងកើត ដូចដេលមនចង្អរុបង្ហាញសេប់តាមរយៈវត្តមនថ្មបាយកេៀម 

មួយដំុ ដេលបុរាណវិទូរបស់អាជ្ញាធរជតិពេះវិហារបានរកឃើញ។ ដូចសព្វមួយដងដេរ នៅក្នងុសម័យបុរាណ 

 ចំនុចដេលទឹកហូរមកដល់គឺនៅតេងកន្លេងខ្ពស់ជងគេនេបារាយណ៍ដើមេបីបេមូល និងផ្ទុកទឹកឲេយបានចេើន

បំផុតដេលអាចធ្វើទៅបាន។

អាងទី៣និងទេសភាពជុំវិញ
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រូបអាងទី៥និងទ្រាសភាពជុំវិញ

 អាជ្ញាធរជតិពេះវិហារបានសា្តារបារាយណ៍ខាងលិចឡើងវិញនៅខេមិនាឆ្នា២ំ០១១ដោយបានសម្អាត 

កំណកដីនៅបាតអាង និងបានលើកទំនប់មួយដើមេបីបង្ហរូទឹកបញ្ជលូ។ ដើមេបីបង្ហរូទឹកបញ្ចលូបំពេញបារាយណ៍ 

ខាងលចិ គេគរួតេអាចបេើបេសទ់កឹដេលហូរយា៉ាងចេើន មកពផី្នេកខាងជើងឈៀងខាងកើតនេបារាយណ៍។ 

ដើមេបីកសាងបាននៅបេព័ន្ធធារាសាស្តេបេបនេះ គេតេវូសង្កេតអស់រយៈពេលជចេើនឆ្នា ំលើទឹកភ្លៀងនិងលំហូរ 

ទឹក  (កមេិតទឹកនិងទិសដៅទឹកហូរ) ដើមេបីធ្វើសមេង់ទិន្ន័យអំពីទឹក។ ការចុះទៅពិនិតេយនៅបេសាទផា្ទាល់ បាន 

អនុញ្ញាតឲេយយើងធ្វើសេចក្តីសន្និដា្ឋានថា កូនអូរតូចៗទាំងនេះហូរតេរដូវវសេសាប៉ុណ្ណាះ។ បច្ចុបេបន្ននេះ អាជ្ញាធរ 

ជតិពេះវិហារបេើកូន អូរតូចៗពីរដេលមនទឹកហូរឆ្លងកាត់កេមសា្ពៅននៅតាមផ្លវូចាក់បេតុងឡើងទៅបេសាទ។ 

 ដោយសារយើងមិនទាន់មនទិន្នយ័ទឹក និង ឧតុនិយមអំពីបេសាទនៅក្នងុដេ វាពិតជមនការលំបាកក្នងុការ 

ពិពណ៌នាអំពីបេតិកម្មរូបវ័ន្តនេអាងផ្ទុកទឹករបស់កូនអូរតូចៗទាំងពីរនេះ ដេលលំហូរទឹកបេបេួលទៅតាម 

កម្លាំងនេទឹកភ្លៀង។

 ការសិកេសាឋានលេខាបង្ហាញថា បារាយណ៍ខាងលិខមិនសូវជេដេលអាចផ្ទុកទឹកឲេយបានពេញមួយ 

ឆ្នានំោះទេ។ បនា្ទាប់ពីធ្វើការសិកេសា បុរាណវិទេយារួចមក វានៅលំបាកក្នងុការកំណត់ថា ពេលណាដេលបារាយណ៍ 

រីងស្ងួតទាំងសេុង តើបារាយណ៍នោះមនទឹកពេញដោយរបៀបណា។ ជមេរបស់វានៅពេលបច្ចុបេបន្ននេះ  

បេបេលួបេមណ២ម៉េតេពីជេងុខាងជើងឈៀងខាងកើតដេលខ្ពស់ជងគេ ទៅជេងុដេលទាបជងគេនៅខាង 

តេបូងឈៀងខាងលិច។ ដូច្នេះ យោងតាមសា្ថានភាពជក់ស្តេងនិងលក្ខខណ្ឌបរិសា្ថាន បរិមណទឹក  នៅសល់ 

ក្នុងអាងពិតជតិចជងបរិមណទឹកដេលបាត់បង់ដោយរំហួតនិងដោយជមេប។

អាងទឹកទី៤និងតំបន់ជុំវិញ
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128

 បារាយណ៍ខាងលិចតេវូបានកសាងឡើងដើមេបីផ្ទកុទឹកសមេប់បេើបេស់បេចំាឆ្នា។ំ         អាចនិយាយមេយា៉ាង 

ទៀតថា  វាតេូវមនទឹកហូរបំពេញជប់ជនិច្ច វាអាចជទឹកដេលជេបចេញពីទឹកកេមដីនៅជិតនោះ ឬមន 

បេភពទឹកមួយឬចេើន (ទឹកនៅតេហូរនៅរដូវបេងំ)។         កកា្តា ទំាងអស់នេះបេហេលជពឹងផ្អេកទៅលើពេឈើនៅ 

តំបន់ដេលបង្កឲេយមនសំណើម និងកាត់បន្ថយរំហួតទឹកនិងជមេបកាន់តេខា្លាំងទៅក្នុងដី បណា្តាលឲេយកមេិត 

ទឹកកេមដីខ្ពស់ និងជេបកាន់តេខា្លាងំទៅលើផ្ទេដីខាងលើវិញនិងកាត់បន្ថយការបាត់បង់ទឹកក្នងុបារាយណ៍។

បារាយណ៍ខាងកើតនៅជិតជណ្តើរខាងកើត ដេលគេបេើក្នងុសម័យបុរាណ បារាយណ៍នេះនៅជិតមជេឈមណ្ឌល 

បដិសណា្ឋារកិច្ចដេល អាជ្ញាធរជតិពេះវិហារទើបបានកសាងឡើងកាលពីពេលថ្មីៗនេះ ។ យើងបេហេលជ

អាចបង្ហូរទឹកចូលក្នុងបារាយណ៍ឲេយមនទឹកសារជថ្មីឡើងវិញ តាមកូនអូរជិតនោះ ដោយឆ្លងកាត់តាមទា្វារ

ទឹកបុរាណតេង់ជេុងខាងជើងឈៀងខាងលិច។

អនុសសន៍សម្រាប់ការងភិវឌ្រាឍន៍

 ដោយសារមូលហេតុនេកាផា្លាស់ប្តរូអាកាសធាតុនិងការរៀបចំដីធ្ល ីវាជកាចំាបាច់ដេលតេវូធ្វើការគេប់ 

គេងរមួនេធនធានទកឹសមេបរ់មណដីា្ឋានបេសាទពេះវហិារ ដោយគតិគរូដលអ់នសុាសនខ៍្លះៗដចូខាងកេម 

នេះ ៖

 -   តេូវសាងសង់សា្ថានីយ៍ឧតុនិយមមួយនៅនឹងរមណីដា្ឋាន

 -   តេូវធ្វើការសិកេសាសេវជេវអំពីទិសដៅទឹកហូរ និងបេភពទឹកដេលហូរមកចូលក្នុងអាងនិង 

                 បារាយណ៍ទាំងអស់នៅរដូវវសេសា

 -   ដើមេបីធានាថា បេភពទឹកទាំងអស់ហូរបំពេញបារាយណ៍ គេចាំបាច់តេូវការពារពេឈើ 

                 និងដាំដើមឈើឡើងវិញនៅក្នុងតំបន់ទាំងមូល។ ពេឈើអាចដើរតួនាទីមិនតេឹមតេបង្កើត 

                 ឡើងវិញនូវបេភពទឹកនៅក្នុងតំបន់ប៉ុណ្ណាះទេ ប៉ុន្តេថេមទាំងចូលរួមដល់ការអភិវឌេឍន៍បេកប  

                 ដោយចីរភាពនេអេកូទេសចរណ៍ទៀតផង។

 ការសិកេសាសេវជេវពីបេព័ន្ធធារាសាស្តេនៅបេសាទពេះវិហាបង្ហាញថា បុព្វបុរសខ្មេរពិតជបានយល់ 

យា៉ាងចេបោស់ពីសារៈសំខាន់នេទឹក ហើយថាតេវូគេប់គេងវាដោយរបៀបណា។    អាងទឹកនិងបារាយណ៍មិនមេនតេវូ 

បានគេកសាងឡើងដើមេបីជការរៀបចំទេសភាពលម្អបេសាទនោះឡើយ។ ទេវាក៏មិនតេូវបានគេសាងឡើង  

ក្នងុគោលបំណងរកេសាលំនឹងបេសាទដូចនៅអង្គរឬនៅតំបន់វាលទំនាបផេសេងទៀតនោះដេរ។ ផ្ទយុទៅវិញអាង 

ទឹកនិងបារាយណ៍ទាំងនោះតេូវបានគេកសាងឡើងដើមេបីឆ្លើយតបទៅនឹងតមេូវការបេចាំថ្ងេរបស់បេជជន 

ដេលរស់នៅក្នងុរមណីដា្ឋាននេះ (អ្នកសេកុនិងភ្ញៀវដេលមកពីកេ)។ យើងខ្ញុសំងេឃឹមថា អាងទឹកនិងបារាយណ៍ 

ទាំងអស់នឹងអាចតេូវបានជួសជុលឡើងវិញ ដើមេបីឲេយវាដើរតួនាទីសារជថ្មីនៅក្នុងរមណីដា្ឋាននេះដេលតេូវ 

បានចុះក្នងុបញ្ជបីេតិកភណ្ឌពិភពលោក ហើយដេលកំពុងចាប់ផ្តើមទាក់ទាញភ្ញៀវទេសចរកាន់តេចេើនឡើងៗ។

 

PreahNorkor_Vol_01_Final_Draft_20190617.indb   128 6/16/2020   3:04:10 PM



PreahNorkor_Vol_01_Final_Draft_20190617.indb   5 6/16/2020   3:02:26 PM



អាជ្ញាធរជតិអបេសរា 
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