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º·¤Ñ ́ Âã Í

     »ò ̈ Ø̈ ºÑ ¹ »ÃÐà·Èä·Âä ǻ ÁÕ ¡ÒÃ¢ÂÒÂµÑ Ç¢Í§§Ò¹ Infrastructure ÍÒ·Ô àªã ¹ §Ò¹à¢×è Í¹´Ô ¹ §Ò¹¶Á Ố ¹º¹ªÑé ¹´Ô ¹àË¹Õ ÂÇÍã Í¹ à»ö ¹µå ¹ 
à¾Ôè Á¢Öé ¹à»ö ¹ÍÂã Ò§ÁÒ¡ â´Â·Õè ºã ÍÂ¤ÃÑé § ÁÑ ¡à¡Ô ́ ¡ÒÃ¾Ñ §·ÅÒÂ¢Í§ÅÒ´ Ố ¹ «Öè §ã¹¡ÒÃ¹Õé  ·í ÒãËå à¡Ô ́ ¤ÇÒÁàÊÕ ÂËÒÂ¤Ô ́ à»ö ¹ÁÙ Å¤ã ÒËÅÒÂÃå ÍÂ
Åå Ò¹ºÒ·¶Ö §ËÅÒÂ¾Ñ ¹Åå Ò¹ºÒ·µã Í»Ç â´Â»ÃÐÁÒ³  ¡ÒÃ»ÃÐàÁÔ ¹¤ã Ò¤ÇÒÁàÊÕ ÂËÒÂà»ö ¹µÑ ÇàÅ¢ÂÑ §äÁã ÊÒÁÒÃ¶¾ºä ǻ  à¹×è Í§¨Ò¡ÂÑ §¢Ò´
¢å ÍÁÙ Åà»ö ¹ÃÒÂÅÐàÍÕ Â´ÍÂã Ò§à»ö ¹ÃÐºº  ´Ñ §¹Ñé ¹ ¡ÒÃ¤Ô ́ ÊÃå Ò§ÃÐºº°Ò¹¢å ÍÁÙ Å áÅÐ°Ò¹¤ÇÒÁÃÙå Êí ÒËÃÑ º¡ÒÃÇÔ à¤ÃÒÐËè ÅÒ´ Ố ¹ã¹
»ÃÐà·Èä·Âà»ö ¹ÃÐººâ»Ãá¡ÃÁ¤ÍÁ¾Ô ÇàµÍÃè  Ö̈ §ÁÕ ¤ÇÒÁÊí Ò¤Ñ ­ÁÒ¡ ¤× ÍÊÒÁÒÃ¶¹í ÒÁÒà»ö ¹á¹Ç·Ò§ã¹¡ÒÃ í̈ Òá¹¡»ÃÐàÀ·¢Í§ 
Slope Failure  ¡ÒÃ»ÃÑ º»ÃØ §á¡å ä¢àÊ¶Õ ÂÃÀÒ¾¢Í§ÅÒ´ Ố ¹  ¢Ñé ¹µÍ¹ã¹¡ÒÃ í́ Òà¹Ô ¹¡ÒÃ àÃÔè Á¨Ò¡¡ÒÃÃÇºÃÇÁ¢å ÍÁÙ ÅáÅÐ¤ÇÒÁÃÙå ̈ Ò¡
àÍ¡ÊÒÃÇÔ ªÒ¡ÒÃ áººÊÍº¶ÒÁáÅÐº·ÊÑ ÁÀÒÉ³è ¼Ùå àªÕè ÂÇªÒ­ áÅå Ç Ö̈ § í́ Òà¹Ô ¹¡ÒÃ Ñ̈ ́ ¡ÅØã Á¢Í§¢å ÍÁÙ ÅáÅÐ¤ÇÒÁÃÙå   «Öè §»ÃÐ¡Íº ǻ ÇÂ 
¡ÅØã Á¢Í§¢å ÍÁÙ ÅáÊ´§ÊÀÒ¾ªÑé ¹ Ố ¹  ¡ÅØã Á¢Í§¡ÒÃÇÔ à¤ÃÒÐËè àÊ¶Õ ÂÃÀÒ¾¢Í§ÅÒ´ Ố ¹ áÅÐ¡ÅØã Á¢Í§¡ÒÃ»ÃÑ º»ÃØ §àÊ¶Õ ÂÃÀÒ¾¢Í§ÅÒ´ Ố ¹
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º·¤Ñ́ ÂãÍ:  ¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹à¡ÕèÂÇ¢åÍ§¡Ñº»ò¨¨ÑÂÀÒÂã¹áÅÐ»ò¨¨ÑÂÀÒÂ¹Í¡äÁã¹åÍÂ¡ÇãÒ 15 »ò¨¨ÑÂ «Öè§à»ö¹¤ÇÒÁÃÙå
à©¾ÒÐÊÒ¢ÒÇÔªÒÇÔÈÇ¡ÃÃÁ»°¾Õ ´Ñ§¹Ñé¹ ¡ÒÃ·Õè¨Ð·í ÒãËåÇÔÈÇ¡ÃâÂ¸Ò·ÑèÇä»ÊÒÁÒÃ¶ÇÔà¤ÃÒÐËèä´å´åÇÂ¤ÇÒÁÊÐ´Ç¡áÅÐ·í ÒãËå¼Å¢Í§¡ÒÃ
ÇÔà¤ÃÒÐËè¶Ù¡µåÍ§ ¨Ö§¤ÇÃÁÕµÑÇá·¹¢Í§¤ÇÒÁàªÕèÂÇªÒ­·Õè¢Ò´ä» ¹Ñè¹¤×Í ÃÐºº¼ÙåàªÕèÂÇªÒ­à¾×èÍ¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹ «Öè§
ã¹¡ÒÃ¹Õéà»ö¹ÃÐººà¾×èÍÇÔ¹Ô¨©ÑÂÃÙ»áºº¡ÒÃà¤Å×èÍ¹¾Ñ§ â´Â¾Ô¨ÒÃ³Ò¨Ò¡»ò¨¨ÑÂÀÒÂã¹ÅÒ´´Ô¹ ÃÇÁ¶Ö§ÃÐ´ÑºäÁãàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹
«Öè§¾Ô¨ÒÃ³Ò¨Ò¡¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹ÁÒ¡¡ÇãÒ 800 Ë¹åÒµÑ´ µÅÍ´¨¹ÂÑ§µÑ´ÊÔ¹ã¨ã¹¡ÒÃàÅ×Í¡ÊÀÒ¾¤ÇÒÁá¢ç§áÃ§¢Í§
´Ô¹µÒÁÃÐºº USCS ºÍ¡ÅÑ¡É³Ð´Ô¹àË¹ÕÂÇ¡ÃØ§à·¾ áÅÐ¤ÇÒÁà¢åÁ¢Í§á¼ã¹´Ô¹äËÇã¹»ÃÐà·Èä·Â  ÃÐºº¶Ù¡¾Ñ²¹Òº¹ Expert
shell ª×èÍ RAISON «Öè§áÊ´§¤ÇÒÁÃÙåã¹°Ò¹¤ÇÒÁÃÙåáºº¡® áÅÐµãÍä»¡ÒÃ·í Ò§Ò¹¢Í§ÃÐºº¨ÐÁÕ¤ÇÒÁÊÐ´Ç¡µãÍ¼ÙåãªåÁÒ¡¢Öé¹´åÇÂ¡ÒÃ
àª×èÍÁâÂ§à¢åÒ¡Ñº°Ò¹¢åÍÁÙÅ¡ÒÃà¤Å×èÍ¹¾Ñ§¢Í§ÅÒ´´Ô¹ã¹»ÃÐà·ÈáÅÐâ»Ãá¡ÃÁÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´ ¼Å¢Í§¡ÒÃà¡Ô´ÃÐºº¼Ùå
àªÕèÂÇªÒ­¨Ðà»ö¹¡ÒÃÂ¡ÃÐ´Ñº¡ÒÃÇÔà¤ÃÒÐËèÊÙ§¢Öé¹ áÅÐàÁ×èÍÁÕ¡ÒÃà¼Âá¾ÃãÍÍ¡ÊÙãÊÒ¸ÒÃ³ª¹¨Ð·í ÒãËåÁÒµÃ°Ò¹¡ÒÃÍÍ¡áºº§Ò¹´Ô¹
ÊÙ§¢Öé¹ áÅÐã¹·ÕèÊØ´¨ÐÅ´âÍ¡ÒÊ¡ÒÃ¾ÔºÑµÔ·Õèà¡ÕèÂÇ¢åÍ§ãËåÅ´Å§.

ABSTRACT:  Soil slope stability analysis requires understanding and the more than 15 internal and
external factors may effect the slope failure. There is a need to have the specialize in geotechnical
engineering, so the expert system for soil slope stability analysis is wanted to help the civil engineer in
analysis. In this paper, it is to build the expert system concerning the internal factors. The system is to
give the guideline for slope failure type, including the stability status of soil slope, the strength of soil as
classified in the USCS and the Bangkok Clay characteristic, including the seismic intensity of area in
Thailand. The stability status is determined from the analysis on the more than 800 sections of soil
slope. The system is operated by the way of the expert shell program named RAISON, which represents
the knowledge in the production rule based type. Later development on the system will be done to
improve the communication between the user and the system by linking the system to the two parts.
Those are database for landslide in Thailand and program for slope stability analysis. The system is
therefore to improve the slope stability analysis. And also, the standard design for earth slope will be
improved and the landslide case will be reduced after the publication is done.

KEYWORDS: Expert system, Soil slope stability analysis, Production rule based type
For further details, contact Assist. Prof. Plt. Off. Vannee Sooksatra, Geotechnical Research and
Development Center, Department of Civil Engineering, Kasetsart University, Bangkok, Thailand
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¡ÒÃ¹í ÒàÍÒÃÐºº¼ÙåàªÕèÂÇªÒ­ÁÒ»ÃÐÂØ¡µèãªåã¹¡ÒÃàÊ¹Íá¹Ðà¾×èÍá¡åä¢»ò­ËÒ§Ò¹´åÒ¹¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃ
ÀÒ¾¢Í§ÅÒ´ÁÕÁÒäÁã¹åÍÂ¡ÇãÒ 10 »ÇáÅåÇ â´Â·Õè¼Å§Ò¹ÇÔ¨ÑÂÍÂÙãã¹ÃÙ»áºº¢Í§ÃÐºº¼ÙåàªÕèÂÇªÒ­·Õè¨Ñ´ÊÃåÒ§¢Öé¹à»ö¹
â»Ãá¡ÃÁ¤ÍÁ¾ÔÇàµÍÃè ÍÒ·Ôàªã¹ â»Ãá¡ÃÁ XPENT ã¹»ÃÐà·È½ÃÑè§àÈÊ ¨Ñ´·í Òâ´Â Faure áÅÐ¤³Ð [1] à»ö¹ÃÐºº¼Ùå
àªÕèÂÇªÒ­º¹¤ÇÒÁÃÙå¾×é¹°Ò¹ à¾×èÍãËå¤ÇÒÁªãÇÂàËÅ×Íã¹§Ò¹ÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹ â´Âºã§ºÍ¡ÃÙ»áºº¢Í§
¡ÒÃ¾Ñ§·ÅÒÂ¢Í§ÅÒ´´Ô¹ áÅÐÂÑ§ºÍ¡¶Ö§¡ÒÃ»ÃÑº»ÃØ§àÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹, Knowledge-based approach to slope
stability analysis ã¹»ÃÐà·ÈÁÒàÅà«ÕÂ ¨Ñ´·í Òâ´Â ZíAba [2] à»ö¹ÃÐºº¼ÙåàªÕèÂÇªÒ­·Õèãªåã¹¡ÒÃ¾Ô¨ÒÃ³ÒÇÔ¸Õ»ÃÑº»ÃØ§
àÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´à»ö¹µå¹

3.  á¹Ç¤Ố ¢Í§¡ÒÃÊÃåÒ§°Ò¹¤ÇÒÁÃÙåã¹ÃÐºº¼ÙåàªÕèÂÇªÒ­à¾×èÍ¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´ Ố¹
°Ò¹¤ÇÒÁÃÙå à»ö¹ÊãÇ¹»ÃÐ¡Íº·ÕèÁÕ¤ÇÒÁÊí Ò¤Ñ­ÁÒ¡µãÍÃÐºº¼ÙåàªÕèÂÇªÒ­ à¹×èÍ§¨Ò¡ÃÐºº¨Ð·í Ò§Ò¹ä´åµåÍ§

ÍÒÈÑÂ¤ÇÒÁ¨ÃÔ§·Õè»ÃÐ¡Íº¡Ñ¹à»ö¹¤ÇÒÁÃÙå áÅÐ¶Ù¡ÃÇÁäÇåã¹°Ò¹¤ÇÒÁÃÙå «Öè§ã¹¡ÒÃ¹ÕéÁÕá¹Ç¤ÇÒÁ¤Ô´ã¹¡ÒÃÊÃåÒ§¤ÇÒÁÃÙå
ã¹°Ò¹¤ÇÒÁÃÙå¢Í§ÃÐºº¼ÙåàªÕèÂÇªÒ­à¾×èÍ¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹ ÁØã§à¹å¹à¾×èÍãËå¤í Òá¹Ð¹í Òá¡ã¼ÙåãªåãËå
ÊÒÁÒÃ¶ÇÔà¤ÃÒÐËèãËåÁÕ¤ÇÒÁ¶Ù¡µåÍ§ÁÒ¡¢Öé¹ «Öè§»ÃÐ¡Íº´åÇÂ 2 °Ò¹¤ÇÒÁÃÙå ¤×Í
1. à¾×èÍÇÔ¹Ô¨©ÑÂÃÙ»áºº¡ÒÃà¤Å×èÍ¹¾Ñ§·Õè¹ãÒ¨Ðà¡Ô´¢Öé¹

µÒÁÍ§¤è»ÃÐ¡ÍºÀÒÂã¹ÅÒ´ä´åá¡ã ¤Ø³ÊÁºÑµÔ
¢Í§´Ô¹ ¢¹Ò´Ë¹åÒµÑ´¢Í§ÅÒ´ áÅÐÃÐ´Ñº¹íé Òãµå
´Ô¹ «Öè§¨Ð¹í Òä»ãªåã¹¡ÒÃàÅ×Í¡ÇÔ¸ÕÇÔà¤ÃÒÐËè·Õè
àËÁÒÐÊÁ áÅÐÃÐ´ÑºäÁãàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹
â´ÂÁÕÃÙ»áºº¢Í§ÅÒ´´Ô¹·Õèãªåã¹
ÃÐºº´Ñ§áÊ´§ã¹ÃÙ»·Õè 2 àÁ×èÍÃÙ»áºº¡ÒÃà¤Å×èÍ¹¾Ñ§¶Ù¡¾Ô¨ÒÃ³Òã¹áµãÅÐÅÑ¡É³Ð¢Í§ªÑé¹´Ô¹ 3 ÅÑ¡É³Ð¤×Í
Homogeneous soil, Nonhomogeneous soil - strength varies with depth, áÅÐ Stratified soil  ´Ñ§áÊ´§ã¹ÃÙ»·Õè 3

2. à¾×èÍµÑ´ÊÔ¹ã¨ã¹¡ÒÃàÅ×Í¡ªãÇ§¤ÇÒÁá¢ç§áÃ§¢Í§´Ô¹ «Öè§¶Ù¡¨í Òá¹¡µÒÁÃÐºº USCS áÅÐºÍ¡ÅÑ¡É³Ð¢Í§´Ô¹
àË¹ÕÂÇ¡ÃØ§à·¾ (Bangkok clay) «Öè§¨Ð¹í Òä»ãªåã¹¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹ºÃÔàÇ³·ÕèÃÒºÅØãÁÀÒ¤¡ÅÒ§
µÍ¹ÅãÒ§ â´Âáºã§¾×é¹·ÕèÍÍ¡à»ö¹ 2 ¡ÅØãÁ¤×Í ¡ÅØãÁ¾×é¹·Õèã¹·ÕèÃÒºÅØãÁÀÒ¤¡ÅÒ§µÍ¹ÅãÒ§ÁÕÅÑ¡É³ÐªÑé¹´Ô¹»ÃÐ¡Íº´åÇÂ
ªãÇ§º¹à»ö¹ªÑé¹´Ô¹àË¹ÕÂÇ¡ÃØ§à·¾ «Öè§ÁÕ¤ãÒ Undrained shear strength à»ö¹ä»µÒÁÊÁ¡ÒÃ¢Í§ SHANSEP ·ÕèÁÕ¤ãÒ
¤ÇÒÁá¢ç§áÃ§äÁã¤§·ÕèµÒÁ¤ÇÒÁÅÖ¡, áÅÐ¡ÅØãÁ¾×é¹·Õèã¹ÊãÇ¹Í×è¹ «Öè§á¹Ð¹í ÒªãÇ§¢Í§¤ãÒ¤ÇÒÁá¢ç§áÃ§¢Í§´Ô¹áµãÅÐ
»ÃÐàÀ·, áÅÐá¹Ð¹í ÒÊÀÒ¾¤ÇÒÁà¢åÁ¢Í§á¼ã¹´Ô¹äËÇà»ö¹¤ãÒ Coefficient of earthquake (A) àÁ×èÍ¾Ô¨ÒÃ³Ò¨Ò¡
µí ÒáË¹ã§¢Í§¾×é¹·Õèà»ö¹¨Ñ§ËÇÑ´áÅÐÍí ÒàÀÍ

áËÅã§¢Í§¤ÇÒÁÃÙåä´åÁÒ¨Ò¡àÍ¡ÊÒÃ¨Ò¡Ë¹ãÇÂ§Ò¹·Õèà¡ÕèÂÇ¢åÍ§ ÃÇÁ¶Ö§º·¤ÇÒÁ·Ò§ÇÔªÒ¡ÒÃ, »ÃÐÊº¡ÒÃ³è
¢Í§¼ÙåàªÕèÂÇªÒ­¨Ò¡¡ÒÃÊÑÁÀÒÉ³è, áÅÐ¢åÍÁÙÅÊÀÒ¾¡ÒÃà¤Å×èÍ¹¾Ñ§¨Ò¡¡ÒÃÊí ÒÃÇ¨ã¹Ê¹ÒÁ ¨í Ò¹Ç¹ÁÒ¡¡ÇãÒ 50 àÃ×èÍ§
ÃÇÁ¶Ö§¼Å¢Í§¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹¨í Ò¹Ç¹ÁÒ¡¡ÇãÒ 800 Ë¹åÒµÑ´ ·ÕèáµãÅÐË¹åÒµÑ´áµ¡µãÒ§¡Ñ¹ã¹¤ãÒ
¤ÇÒÁá¢ç§áÃ§¢Í§´Ô¹, ¢¹Ò´Ë¹åÒµÑ´ áÅÐÃÐ´Ñº¹íé Òãµå´Ô¹
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ÃÐ Ñ́º¹íé ÒÍÂÙ‹ÅÖ¡ÁÒ¡ (Hw=infinity) ÃÐ Ñ́º¹íé ÒÍÂÙ‹·Õè¼ÔÇ Ố¹ (Hw = 0)

ÃÙ»·Õè 2  ÃÙ»áºº¢Í§ÅÒ´´Ô¹·Õèãªåã¹ÃÐºº
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