
       Paper No.          08-050             First author name              ªÙàÅÔÈ ¨Ôµà¨×Í¨Ø¹         Page   1     of    6  .

¡ÒÃ»ÃÐªØÁÇÔªÒ¡ÒÃÇÔÈÇ¡ÃÃÁâÂ¸ÒáËã§ªÒµÔ  ¤ÃÑé§·Õè ö ªÐÍí Ò  à¾ªÃºØÃÕ  ñð - ñò ¾ÄÉÀÒ¤Á òõôó

¡ÒÃÈÖ¡ÉÒà»ÃÕÂºà·ÕÂºâ»Ãá¡ÃÁÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´ Ố¹
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1 ¹ÔÊÔµ»ÃÔ­­Òâ·
¤³ÐÇÔÈÇ¡ÃÃÁÈÒÊµÃè ÁËÒÇÔ·ÂÒÅÑÂà¡ÉµÃÈÒÊµÃè ¡ÃØ§à·¾Ï

1 ÃÍ§ÈÒÊµÃÒ¨ÒÃÂè
¤³ÐÇÔÈÇ¡ÃÃÁÈÒÊµÃè ÁËÒÇÔ·ÂÒÅÑÂà¡ÉµÃÈÒÊµÃè ¡ÃØ§à·¾Ï

º·¤Ñ́ ÂãÍ: ã¹»ò¨¨ØºÑ¹ ¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹  à¢åÒÁÕº·ºÒ·Êí Ò¤Ñ­ã¹§Ò¹¡ãÍÊÃåÒ§·Ò§ÇÔÈÇ¡ÃÃÁâÂ¸Òà»ö¹ÍÂãÒ§ÁÒ¡
àªã¹ §Ò¹à¢×èÍ¹, ¶¹¹, ¤ÅÍ§Êã§¹íé Ò, ¡í Òá¾§¡Ñ¹´Ô¹ ÏÅÏ  «Öè§â´Â·ÑèÇä»áÅåÇÇÔ¸Õ¡ÒÃ·Õèãªåã¹¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¹Ñé¹ »ò¨¨ØºÑ¹ãªå
â»Ãá¡ÃÁ¤ÍÁ¾ÔÇàµÍÃèà»ö¹à¤Ã×èÍ§Á×Íã¹¡ÒÃ¤í Ò¹Ç³ à¾ÃÒÐ¶Ù¡µåÍ§ áÅÐÃÇ´àÃçÇ ¡ÇãÒ¡ÒÃ¤í Ò¹Ç³ ǻÇÂÁ×Í  º·¤ÇÒÁ¹Õéà»ö¹¡ÒÃÈÖ¡ÉÒ
à»ÃÕÂºà·ÕÂº ¢åÍ´ÕáÅÐ¢åÍàÊÕÂ¢Í§â»Ãá¡ÃÁÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾·Õè¹ÔÂÁãªå¡Ñ¹ã¹»ò¨¨ØºÑ¹¹Õé   â´Â¨Ðà»ÃÕÂºà·ÕÂº¶Ö§ ÃÙ»áºº¡ÒÃµÔ´µãÍ
¡Ñº¼Ùåãªå (User Interface), ¤ÇÒÁáÁã¹Âí Òã¹¡ÒÃ¤í Ò¹Ç³ (â´Âà»ÃÕÂºà·ÕÂº¡ÑºÇÔ̧ Õ¢Í§ Morgenstern and Price), ¤ÇÒÁàÃçÇã¹¡ÒÃ
¤í Ò¹Ç³, »ÃÐÊÔ·¸ÔÀÒ¾¢Í§¡ÒÃáÊ´§¼Å, ÃÒ¤Ò áÅÐ¤ÇÒÁÊÒÁÒÃ¶¾ÔàÈÉÍ×è¹æ  â´Ââ»Ãá¡ÃÁ·Õè¹í ÒÁÒãªåà»ö¹µÑÇÍÂãÒ§ã¹¡ÒÃà»ÃÕÂº
à·ÕÂº¹Õé  à»ö¹â»Ãá¡ÃÁ·Õè¹ÔÂÁãªå¡Ñ¹ÁÒ¡áÅÐà»ö¹·ÕèÃÙå¨Ñ¡¡Ñ¹´Õ àªã¹ Slope/W, Sb-slope, Xstabl, KUslope à»ö¹µå¹    ¨Ø´»ÃÐÊ§¤èËÅÑ¡
¢Í§¡ÒÃÈÖ¡ÉÒ¹Õé  à¾×èÍà»ö¹¢åÍÁÙÅÍåÒ§ÍÔ§Êí ÒËÃÑºÇÔÈÇ¡Ã ã¹¡ÒÃ¾Ô¨ÒÃ³Ò¶Ö§¤ÇÒÁÊÒÁÒÃ¶ ¢Íºà¢µ ¢åÍ¨í Ò¡Ñ´¢Í§áµãÅÐâ»Ãá¡ÃÁâ´Â
ÊÒÁÒÃ¶·Õè¨ÐàÅ×Í¡ãªåâ»Ãá¡ÃÁä´åÍÂãÒ§àËÁÒÐÊÁ¡Ñº¤ÇÒÁµåÍ§¡ÒÃ áÅÐÂÑ§¹í Òä»ãªå»ÃÐâÂª¹èã¹¡ÒÃ¾Ñ²¹ÒãËåà»ö¹ÊãÇ¹àª×èÍÁµãÍ¡Ñº
ÃÐºº¼ÙåàªÕèÂÇªÒ­ã¹¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹µãÍä»

ABSTRACT: Presently, slope stability analysis had played an important role in civil engineering

construction such as dam, highway, canal and retaining wall. In general, The personal computer can be
effectively used for the analysis comparing to manual calculation. This paper presents the comparison of
several stability analysis programs available. The user-friendly interface, computation accuracy (as
comparing to Morgenstern and Price method), speed, presentation, price and other features are
considered for comparison. Several local well-know programs such as Slope/W, Sb-slope, Xstabl,
KUslope are investigated. The main purposes of the study are aiming to be the reference for engineer to
make appropriate selection, and also for support the developing expert system for slope stability analysis.

KEYWORDS:  Slope Stability, Computer Program, Comparison
For further details, contact  Chulert Jitjurjun, Faculty of Engineering Kasetsart University,Bangkok
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1.º·¹í Ò
¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾ã¹»ò¨¨ØºÑ¹ ä´åÁÕ¡ÒÃ¹í Ò¤ÍÁ¾ÔÇàµÍÃèà¢åÒÁÒ»ÃÐÂØ¡µèãªå§Ò¹ÍÂãÒ§¡ÇåÒ§¢ÇÒ§ «Öè§ã¹

»ÃÐà·Èä·Â ÁÕÍÂÙãËÅÒÂâ»Ãá¡ÃÁ·ÕèÁÕ¤ÇÒÁÊÒÁÒÃ¶à»ö¹·ÕèÂÍÁÃÑº áÅÐãªå¡Ñ¹ÍÂãÒ§á¾ÃãËÅÒÂ  â´ÂáµãÅÐâ»Ãá¡ÃÁµãÒ§
¡çÁÕ¢åÍ´Õ ¢åÍàÊÕÂ ¢Íºà¢µáÅÐ¤ÇÒÁÊÒÁÒÃ¶·Õèáµ¡µãÒ§¡Ñ¹ º·¤ÇÒÁ¹Õéä´å·í Ò¡ÒÃà»ÃÕÂºà·ÕÂº¶Ö§ÊÔè§àËÅãÒ¹Õé à¾×èÍãËåÇÔÈÇ¡Ã
ÊÒÁÒÃ¶ãªåà»ö¹á¹Ç·Ò§ ã¹¡ÒÃ¾Ô¨ÒÃ³ÒàÅ×Í¡ãªåâ»Ãá¡ÃÁä´åÍÂãÒ§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ áÅÐÂÑ§ãªåà»ö¹á¹Ç·Ò§ã¹¡ÒÃ
ÈÖ¡ÉÒÇÔ¨ÑÂáÅÐ¾Ñ²¹Òâ»Ãá¡ÃÁÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹·ÕèàËÁÒÐÊÁµãÍ¡ÒÃãªå§Ò¹ã¹»ÃÐà·Èä·ÂµãÍä»

2.·ÄÉ®Õ·Õèà¡ÕèÂÇ¢åÍ§
ËÅÑ¡¡ÒÃ·Õèãªåã¹¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹¹Ñé¹ â´Â»¡µÔãªåÇÔ¸Õ¡ÒÃ¾Ô¨ÒÃ³Ò îÊÁ´ØÅÂè¨í Ò¡Ñ´¢Í§

ÁÇÅ´Ô¹î (Limit Equilibrium) ÇÔ¸Õ¹ÕéÁÕÊÁÁµÔ°Ò¹ÇãÒ ì ³. ªãÇ§àÇÅÒ·Õèà¡Ô´¡ÒÃà¤Å×èÍ¹¾Ñ§¾Í´Õ ã¹¢³Ð¹Ñé¹ÁÇÅ´Ô¹ÍÂÙãã¹
ÊÀÒÇÐÊÁ´ØÅÂèî ¡ÒÃÇÔà¤ÃÒÐËèàÃÔèÁµå¹´åÇÂ¡ÒÃÊÁÁµÔ ÃÙ»áººÅÑ¡É³Ð ¢Í§¼ÔÇ¡ÒÃà¤Å×èÍ¹¾Ñ§ ÇãÒà»ö¹áººã´ àªã¹ àÊå¹
µÃ§ Ç§¡ÅÁ â¤å§¡å¹ËÍÂ ÃÙ»ËÅÒÂàËÅÕèÂÁ ÏÅÏ áÅåÇ·í Ò¡ÒÃ¤í Ò¹Ç³áÃ§µåÒ¹·Ò¹·Õèà¾ÕÂ§¾Í·í ÒãËåà¡Ô´¤ÇÒÁÊÁ´ØÅÂè¢Í§
ÁÇÅ´Ô¹·Õè¾ÔºÑµÔ ËÅÑ§¨Ò¡¹Ñé¹·í Ò¡ÒÃà»ÃÕÂºà·ÕÂºÍÑµÃÒÊãÇ¹ÃÐËÇãÒ§¡í ÒÅÑ§¢Í§´Ô¹µãÍË¹ãÇÂáÃ§µåÒ¹·Ò¹¢³ÐÊÁ´ØÅÂè «Öè§
àÃÕÂ¡ÇãÒîÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂî (Factor of Safety, F.S.) áÅåÇ·í Ò¡ÒÃ·´ÅÍ§ÊØãÁËÒ¤ãÒ¢Í§ÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ
â´Â¡ÒÃà»ÅÕèÂ¹ÅÑ¡É³ÐËÃ×Íµí ÒáË¹ã§¢Í§¼ÔÇ¡ÒÃà¤Å×èÍ¹¾Ñ§·Õè¹ãÒ¨ÐËÃ×ÍÁÕâÍ¡ÒÊà¡Ô´¢Öé¹ä»àÃ×èÍÂæ ¨¹¾º¤ãÒÍÑµÃÒÊãÇ¹
¤ÇÒÁ»ÅÍ´ÀÑÂ·Õè¹åÍÂ·ÕèÊØ´ [1] «Öè§ÇÔ¸Õ·Õèãªåã¹¡ÒÃ¤í Ò¹Ç³ ÍÒ¨ãªåÇÔ¸Õ¢Í§ Fellenius (1927) «Öè§·í Òä´åâ´Â¡ÒÃáºã§ÁÇÅ´Ô¹

ÃÙ»·Õè1 áÊ´§¡ÒÃà¤Å×èÍ¹¾Ñ§ áÅÐ¡ÒÃ
´Ñ´á»Å§ÁÇÅ´Ô¹

ÃÙ»·Õè2 áÊ´§ Free Body Diagram
¢Í§áÃ§·Õè¡ÃÐ·í ÒµãÍÁÇÅ´Ô¹

ã¹¼ÔÇ¡ÒÃà¤Å×èÍ¹¾Ñ§ÍÍ¡à»ö¹ªÔé¹æµÒÁá¹Ç´Ôè§ 
¨Ò¡¼ÔÇ´Ô¹¨¹¶Ö§¼ÔÇà¤Å×èÍ¹´åÒ¹ÅãÒ§ ¨Ò¡¹Ñé¹¨Ö§
¹í ÒàÍÒáÃ§·Õè·Õè¡ÃÐ·í ÒµãÍ´Ô¹ã¹áµãÅÐªÔé¹ «Öè§ÍÂÙã
ã¹ÊÀÒ¾ÊÁ´ØÅÂèµÒÁá¹Ç¢¹Ò¹áÅÐá¹ÇµÑé§
©Ò¡¡Ñº¼ÔÇà¤Å×èÍ¹ÁÒ¾Ô¨ÒÃ³Ò áµã¤ãÒ¢Í§ÍÑµÃÒ
ÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèä´å ÍÒ¨äÁã¶Ù¡µåÍ§áÁã¹
Âí ÒÁÒ¡¹Ñ¡ à¹×èÍ§¨Ò¡ ÇÔà¤ÃÒÐËèà©¾ÒÐÊÁ´ØÅÂè

¢Í§áÃ§ã¹á¹Çá¡¹à·ãÒ¹Ñé¹ äÁãä´å¹í ÒÊÁ´ØÅÂè¢Í§ Moment à¢åÒÁÒ¤Ô´´åÇÂ ã¹¢³Ð·ÕèÇÔ¸Õ¢Í§Bishop (1955) ¾Ô¨ÒÃ³Ò
áÃ§áÅÐÊÁ´ØÅÂèÅÐàÍÕÂ´¢Öé¹¤×Í ÁÕ¡ÒÃ¤Ô´ÊÁ´ØÅÂè¢Í§ Momentã¹áµãÅÐá·ã§´Ô¹ áÅÐÂÑ§¹í ÒàÍÒáÃ§·Õè¡ÃÐ·í Ò´åÒ¹¢åÒ§¢Í§
á·ã§´Ô¹ÁÒ¾Ô¨ÒÃ³Ò´åÇÂ ÊãÇ¹ÇÔ¸Õ¢Í§ Morgenstern and Price (1965, M/P)¹Ñé¹ ã¹»ò¨¨ØºÑ¹¶×ÍÇãÒà»ö¹ÇÔ¸Õ·ÕèãËå¤ÇÒÁ¶Ù¡
µåÍ§ÁÒ¡·ÕèÊØ´ áµãà¹×èÍ§¨Ò¡ÁÕ¤ÇÒÁÂØã§ÂÒ¡ã¹¡ÒÃ¤í Ò¹Ç³ÁÒ¡ â´Â·ÑèÇä»¨Ö§¹ÔÂÁãªå ÇÔ¸Õ¢Í§ Bishopà»ö¹ËÅÑ¡ ã¹¡ÒÃ
¤í Ò¹Ç³ÊØãÁËÒµí ÒáË¹ã§¢Í§¼ÔÇ¡ÒÃà¤Å×èÍ¹¾Ñ§ËÅÒÂæ¤ÃÑé§ à¾×èÍ·Õè¨ÐãËåä´å ¤ãÒ¢Í§ÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèµíè Ò·ÕèÊØ´ ºÒ§
¤ÃÑé§ÍÒ¨µåÍ§·í ÒËÅÒÂÃåÍÂ ËÅÒÂ¾Ñ¹¤ÃÑé§ ¨Ö§¨Ðä´å¤ãÒ¢Í§ÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèµíè Ò·ÕèÊØ´ ´åÇÂàËµØ¹ÕéàÍ§ ¤ÍÁ¾ÔÇàµÍÃè
¨Ö§ä´åà¢åÒÁÒÁÕÊãÇ¹ªãÇÂÍÂãÒ§ÁÒ¡ »ò¨¨ØºÑ¹ÁÕâ»Ãá¡ÃÁ·ÕèªãÇÂã¹¡ÒÃ¤í Ò¹Ç³ ÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹ÍÂÙãÁÒ¡ÁÒÂ
ã¹·Õè¹Õé¨Ð¹í ÒºÒ§â»Ãá¡ÃÁ·Õè¹ÔÂÁãªåÁÒ·´ÊÍº »ÃÐ¡Íºä»´áÇÂ â»Ãá¡ÃÁ SLOPE/W 3.03 , SB-SLOPE 2.0 ,
XSTABL 5.0 ¾Ñ²¹ÒÁÒ¨Ò¡ PCSTABL 5M¢Í§ Purdue University áÅÐ KUslope 1.0 ¾Ñ²¹Ò·ÕèÁÒ¨Ò¡ RE5 â´Â¤³Ð
ÇÔÈÇ¡ÃÃÁÈÒÊµÃè ÁËÒÇÔ·ÂÒÅÑÂà¡ÉµÃÈÒÊµÃè
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3.ÇÔ̧ Õ¡ÒÃáÅÐÁÒµÃ°Ò¹·Õèãªåã¹¡ÒÃ·´ÊÍº
ã¹¡ÒÃ·´ÊÍºâ»Ãá¡ÃÁä´åÁÕ¡ÒÃ¾Ô¨ÒÃ³Ò¤Ø³ÊÁºÑµÔ·ÕèÊí Ò¤Ñ­´Ñ§µÒÃÒ§µãÍä»¹Õé

µÒÃÒ§·Õè1 ÇÔ¸Õ¡ÒÃ·Õèãªåã¹¡ÒÃ·´ÊÍº
ÇÔ¸Õ·Õèãªåã¹¡ÒÃ·´ÊÍº ÊÔè§·Õè¾Ô̈ ÒÃ³Òã¹¡ÒÃ·´ÊÍº

1. ÃÙ»áººÇÔ¸Õ·Õèãªåã¹¡ÒÃÊÃåÒ§ÃÙ»µÑ´¢Í§ÅÒ´´Ô¹
2. ¤ÇÒÁÂÒ¡§ãÒÂã¹¡ÒÃ»áÍ¹¢åÍÁÙÅ ÃÙ»µÑ´áÅÐ¤Ø³ÊÁºÑµÔµãÒ§æ

1.ÃÙ»áºº¡ÒÃµÔ´µãÍ¡Ñº¼Ùåãªå
   (User Interface)

3. ¤ÇÒÁÊÒÁÒÃ¶¡ÒÃá¡åä¢»ÃÑº»ÃØ§¢åÍÁÙÅ
 2.¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤í Ò¹Ç³ â´Âà»ÃÕÂºà·ÕÂºÃÐËÇãÒ§ ¼ÅµãÒ§à»ö¹à»ÍÃèà«ç¹µè ¢Í§¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ àÁ×èÍà·ÕÂº¡ÑºÇÔ¸Õ¢Í§

M/P µãÍ¨í Ò¹Ç¹¢Í§¡ÒÃáºã§ªÔé¹ÊãÇ¹ÁÇÅ´Ô¹ã¹¼ÔÇ¡ÒÃà¤Å×èÍ¹¾Ñ§
 3.¤ÇÒÁàÃçÇã¹¡ÒÃ¤í Ò¹Ç³ à»ÃÕÂºà·ÕÂº¤ÇÒÁàÃçÇã¹¡ÒÃ¤í Ò¹Ç³ ´åÇÂ10 ¡Ã³ÕÍåÒ§ÍÔ§ àªã¹¡Ã³Õ¢Í§ ÅÒ´¸ÃÃÁªÒµÔ ¤ÅÍ§Êã§¹íé Ò §Ò¹

à¢×èÍ¹ ÏÅÏ â´Â¡í ÒË¹´ãËå ¨í Ò¹Ç¹¢Í§¼ÔÇ¡ÒÃà¤Å×èÍ¹¾Ñ§ ·Õèãªåà·ãÒ¡Ñ¹
 4.»ÃÐÊÔ· Ô̧ÀÒ¾¢Í§¡ÒÃáÊ´§¼Å ¤ÇÒÁ¤Ãº¶åÇ¹ªÑ´à¨¹¢Í§¡ÒÃ¹í ÒàÊ¹Í ¤ÇÒÁÂ×´ËÂØã¹ ¡ÒÃÊ×èÍ¤ÇÒÁËÁÒÂ·Õè§ãÒÂµãÍ¡ÒÃ·í Ò¤ÇÒÁà¢åÒã¨

 5.¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤å¹ËÒ¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ ¤ÇÒÁÊÒÁÒÃ¶áÅÐ¢åÍ¨í Ò¡Ñ´µãÒ§æã¹¡ÒÃ¤å¹ËÒ ¤ÇÒÁÃÇ´àÃçÇáÅÐ¤ÇÒÁ¶Ù¡µåÍ§áÁã¹Âí Ò

4.áÊ´§¼ÅÊÃØ»¢Í§¡ÒÃÈÖ¡ÉÒà»ÃÕÂºà·ÕÂºâ»Ãá¡ÃÁ
¨Ò¡¡ÒÃ·´ÊÍºâ»Ãá¡ÃÁ ÊÒÁÒÃ¶ÊÃØ»¶Ö§¢åÍ´Õ ¢åÍàÊÕÂ ¢Í§áµãÅÐâ»Ãá¡ÃÁä´å´Ñ§¹Õé

µÒÃÒ§·Õè 2 ¼ÅÊÃØ»¢Í§¡ÒÃÈÖ¡ÉÒà»ÃÕÂºà·ÕÂºâ»Ãá¡ÃÁÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾
¢åÍà»ÃÕÂºà·ÕÂº SLOPE/W SB-SLOPE XSTABL KUslope

ÃÙ»áºº¡ÒÃµÔ´µãÍ¡Ñº¼Ùåãªå (User Interface)
- ¤ÇÒÁ§ãÒÂµãÍ¡ÒÃàÃÕÂ¹ÃÙå ¡ÒÃãªå§Ò¹ 3 5 4 4
- ¡ÒÃ»áÍ¹¢åÍÁÙÅ (Input) 4 3.5 3.5 4
- ¡ÒÃà¾ÔèÁàµÔÁ¢åÍÁÙÅ (Insert geometry) 4.5 2 4 4
- ÃÙ»áººã¹¡ÒÃÊÃåÒ§ Geometry 3.5 3 4 4

¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤í Ò¹Ç³
- ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃáºã§ªÔé¹ÊãÇ¹ ¢Í§ÁÇÅ´Ô¹ 4 2 NA 5
- ¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ SB-SLOPE > XSTABL > SLOPE/W > KUslope

¤ÇÒÁàÃçÇ (Speed)
- ¤ÇÒÁàÃçÇã¹¡ÒÃ¤í Ò¹Ç³ 3 2 2.5 5
- ¤ÇÒÁàÃçÇã¹¡ÒÃ Input ¢åÍÁÙÅ (ÊÃåÒ§ Geometry) 3.5 3 4 4

»ÃÐÊÔ·¸ÔÀÒ¾¢Í§¡ÒÃáÊ´§¼Å 5 3.5 3 3
¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤å¹ËÒ FS. ·Õèµíè Ò·ÕèÊØ´ 4 3 3.5 5
¤ÇÒÁÊÒÁÒÃ¶¾ÔàÈÉÍ×è¹æ (Other Features)

- ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃµÃÇ¨ÊÍº¢åÍ¼Ô´¾ÅÒ´
¨Ò¡¡ÒÃÊÃåÒ§ Geometry

√ √ × ×

- Tension Crack √ √ √ ×

- Phreatic Line √ √ √ √

- Anisotropic √ × √ ×

- Reinforcement √ × √ ×

- Grid of Pore Pressure √ × √ ×

- Point Load √ × × ×

ÃÒ¤Ò (Price)  [2] 3495 $ 625 $ 540 $ -

¡ÒÃãËå¤Ðá¹¹¤ÇÒÁÊÒÁÒÃ¶µãÒ§æ
áºã§ÍÍ¡à»ö¹ 5 Åí Ò´Ñº´Ñ§¹Õé
5 = ṌÁÒ¡
4 = Ṍ
3 = »Ò¹¡ÅÒ§
2 = ¾Íãªå
1 = ãªåäÁãä ǻ

• ÃÙ»áºº¡ÒÃµÔ´µãÍ¡Ñº¼Ùåãªå
(User Interface)

 - SLOPE/W ÁÕ¢åÍ´Õ¤×Í ¡ÒÃ¡í ÒË¹´
Boundary Line ÁÕ¡®à¡³±è·ÕèÃÑ́ ¡ØÁ
¨Ö§äÁã¤ãÍÂà¡Ố ¤ÇÒÁ¼Ô´¾ÅÒ´ ËÒ¡áµã
·Ø¡æ Boundary Line ¨ÐµåÍ§ÁÕ ¤ãÒX
·Õè¨Ø´àÃÔèÁµå¹ áÅÐ¨Ø´ÊØ´·åÒÂà·ãÒ¡Ñ¹[3]
«Öè§·í ÒãËåÂØã§ÂÒ¡áÅÐàÊÕÂàÇÅÒ à¾ÃÒÐÁÕ
àÊå¹«íé Ò«åÍ¹¡Ñ¹ÁÒ¡ ÊãÇ¹¡ÒÃÊÃåÒ§
ÃÙ»µÑ´ ÊÒÁÒÃ¶·í Òä´å 2 ÇÔ¸Õ ¤×Í 1.ãªå
mouse ã¹¡ÒÃÃÐºØ¾Ô¡Ñ´¢Í§áµãÅÐ¨Ø´
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º¹Boundary Line «Öè§àËÁÒÐÊí ÒËÃÑº¼Ùå·ÕèÂÑ§äÁãªí Ò¹Ò­ áÅÐ2.â´Â¡ÒÃ¡ÃÍ¡¢åÍÁÙÅã¹µÒÃÒ§
 - SB-SLOPE  ÁÕÃÙ»áººã¹¡ÒÃÊÃåÒ§Geometry â´Â¡ÒÃ¡í ÒË¹´à»ö¹ Line segment áÅÐµåÍ§¡í ÒË¹´¤Ø³ÊÁºÑµÔ¢Í§
´Ô¹ãËå¡Ñº·Ø¡æ Line segment «Öè§ÇÔ¸Õ¹Õé ÁÕ¢åÍ´Õ¤×Í à¢åÒã¨§ãÒÂáÅÐàÃÕÂ¹ÃÙåä´åÃÇ´àÃçÇ áµã¡çÁÕ¢åÍàÊÕÂÍÂÙã·Õè ã¹¡Ã³Õ·ÕèÃÙ»µÑ´ÁÕ
ÃÒÂÅÐàÍÕÂ´ÁÒ¡ ¨ÐµåÍ§·í ÒÍÂãÒ§ÃÐÁÑ´ÃÐÇÑ§ à¾ÃÒÐÍÒ¨¡ãÍãËåà¡Ô´¢åÍ¼Ô´¾ÅÒ´ä´å§ãÒÂ à¹×èÍ§¨Ò¡ÁÕ¨í Ò¹Ç¹¢Í§ Line
segment ÁÒ¡ áÅÐÂÑ§äÁãÊÒÁÒÃ¶ÊÃåÒ§ Line segment ·ÕèÍÂÙãã¹á¹Ç´Ôè§ä´å
 - XSTABL  ÁÕÃÙ»áººã¹¡ÒÃÊÃåÒ§Geometry â´Â¡ÒÃ¡í ÒË¹´à»ö¹ Surface Boundary áÅÐ Subsurface Boundary «Öè§
·í Òä´åÊÐ´Ç¡áÅÐäÁã¤ãÍÂà¡Ố ¤ÇÒÁ¼Ô´¾ÅÒ´
 - KUslope  ÁÕÃÙ»áººã¹¡ÒÃÊÃåÒ§Geometry â´Â¡ÒÃ¡í ÒË¹´à»ö¹ Bottom Line áÅÐ Boundary Line ·í ÒãËåäÁã¤ãÍÂ
à¡Ô´»ò­ËÒ ã¹¡ÒÃ¡í ÒË¹´¤Ø³ÊÁºÑµÔ¢Í§ªÑé¹´Ô¹¼Ô´¾ÅÒ´ áµãÅÑ¡É³Ð¡ÒÃ¡í ÒË¹´¤Ø³ÊÁºÑµÔ¢Í§ªÑé¹´Ô¹ ¨Ðáµ¡µãÒ§¡Ñº
â»Ãá¡ÃÁÍ×è¹æ ¤×Í ¤Ø³ÊÁºÑµÔ¢Í§´Ô¹¨ÐÍÂÙãàË¹×ÍàÊå¹ Boundary Line ¢Öé¹ä»[4]
• ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤í Ò¹Ç³

¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ¨Ò¡¡ÒÃ¤í Ò¹Ç³â´Âãªåâ»Ãá¡ÃÁ KUslope ÊÒÁÒÃ¶à¢åÒÊÙãÊ¶Ò¹Ð¤§·Õèä´åàÃçÇ·Õè
ÊǾ  Ñ́§ÃÙ»·Õè3 áÅÐ¨ÐãËå¤ãÒ·Õèµíè Ò¡ÇãÒÇÔ¸Õ¢Í§ M/P àÊÁÍ «Öè§ÁÕ¼Å´Õ ¤×Í ¨ÐãËå¤ãÒ·ÕèÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂÁÒ¡ áµãã¹ºÒ§¡Ã³Õ¡ç
ÍÒ¨·í ÒãËåÊÔé¹à»Å×Í§ä´åàªã¹¡Ñ¹ ã¹ÊãÇ¹¢Í§â»Ãá¡ÃÁ SB-SLOPEáÅÐ SLOPE/W¹Ñé¹ ã¹¡Ã³Õ·Õè¨í Ò¹Ç¹ªÔé¹ÊãÇ¹¢Í§
¡ÒÃµÑ´¹åÍÂæ ÍÒ¨ãËå¤ãÒ·ÕèÁÒ¡¡ÇãÒ¼Å·Õèä´å¨Ò¡¡ÒÃ¤í Ò¹Ç³â´ÂÇÔ¸Õ M/P «Öè§¨Ð·í ÒãËåäÁã»ÅÍ´ÀÑÂ  ÊãÇ¹ÊÒàËµØ·Õè ¤ãÒÍÑµÃÒ
ÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèä´å¨Ò¡ â»Ãá¡ÃÁ KUslope ÊÒÁÒÃ¶à¢åÒÊÙã¤ãÒ¤§·Õèä´åàÃçÇ·ÕèÊØ´¹Ñé¹ à¹×èÍ§ÁÒ¨Ò¡ Algorithm ·Õè́ Õ ·Õè
ãªåã¹¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁ ¤×Í â»Ãá¡ÃÁ¨Ð·í Ò¡ÒÃáºã§ Slice à¾ÔèÁâ´ÂÍÑµâ¹ÁÑµÔ ã¹¡Ã³Õ·Õè¨Ø´¹Ñé¹ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§
¤ÇÒÁªÑ¹ ËÃ×Íà»ÅÕèÂ¹á»Å§ªÑé¹´Ô¹

ÃÙ»·Õè3 áÊ´§¼Å¡ÒÃà»ÃÕÂºà·ÕÂº¤ãÒ Factor of Safety
¢Í§áµãÅÐâ»Ãá¡ÃÁ à·ÕÂº¡Ñº¤ãÒ·Õèä´å¨Ò¡ÇÔ¸Õ M/P

ÃÙ»·Õè4 áÊ´§¼Å¡ÒÃà»ÃÕÂºà·ÕÂº¤ÇÒÁàÃçÇ·Õèãªåã¹¡ÒÃ
¤í Ò¹Ç³¢Í§áµãÅÐâ»Ãá¡ÃÁ

• ¤ÇÒÁàÃçÇã¹¡ÒÃ¤í Ò¹Ç³
¼Å¨Ò¡¡ÒÃ·´ÊÍºã¹ÃÙ»·Õè4  áÊ´§ãËåàËç¹ÇãÒ â»Ãá¡ÃÁ KUslope ãªåàÇÅÒã¹¡ÒÃ¤í Ò¹Ç³¹åÍÂ·ÕèÊØ´ â´Âãªå

àÇÅÒ¹åÍÂ¡ÇãÒâ»Ãá¡ÃÁÍ×è¹æÁÒ¡ ·Ñé§¹Õéà¾ÃÒÐ ã¹ÊãÇ¹·ÕèãªåÊí ÒËÃÑº¡ÒÃ¤í Ò¹Ç³¢Í§â»Ãá¡ÃÁ KUslope ãªåÀÒÉÒC ã¹
¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁ áÅÐâ»Ãá¡ÃÁÂÑ§ÁÕ Algorithm ã¹¡ÒÃ¤í Ò¹Ç³·Õè´Õ ¤×Í ¨ÐÁÕ¡ÒÃ¤í Ò¹Ç³ÃÑÈÁÕ·ÕèÁÒ¡·ÕèÊØ´ áÅÐ¤ãÒÃÑÈÁÕ
·Õè¹åÍÂ·ÕèÊØ´ ·ÕèÇ§¡ÅÁ¡ÒÃà¤Å×èÍ¹¾Ñ§ÊÒÁÒÃ¶¨ÐµÑ´¼ãÒ¹ä´å ¡ãÍ¹ áÅåÇ¨Ö§·í Ò¡ÒÃ¤í Ò¹Ç³µãÍä» «Öè§¨Ð·í ÒãËåäÁãµåÍ§àÊÕÂ
àÇÅÒ ã¹¡ÒÃ¤í Ò¹Ç³ ¨í Ò¹Ç¹¢Í§¼ÔÇ¡ÒÃà¤Å×èÍ¹¾Ñ§·ÕèäÁã¨í Òà»ö¹ ÍÍ¡ä»ä´å
• »ÃÐÊÔ·¸ÔÀÒ¾¢Í§¡ÒÃáÊ´§¼Å

ÃÙ»áºº¢Í§¡ÒÃáÊ´§¼Å ã¹áµãÅÐâ»Ãá¡ÃÁ ¶×ÍÇãÒà¾ÕÂ§¾ÍµãÍ¤ÇÒÁµåÍ§¡ÒÃã¹¡ÒÃãªå§Ò¹ â´Â·Õèâ»Ãá¡ÃÁ
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ÃÙ»·Õè5 ¡ÒÃáÊ´§¼Å¢Í§â»Ãá¡ÃÁ SLOPE/W

SLOPE/W ¨ÐÁÕÃÙ»áºº¢Í§¡ÒÃáÊ´§¼Å·Õè´Õ·ÕèÊØ´´Ñ§ÃÙ»·Õè5 ¤×Í ÁÕ¡ÒÃ
áÊ´§ÊÕµÒÁáµãÅÐª¹Ô´¢Í§ªÑé¹´Ô¹ áÊ´§Contour¢Í§¤ãÒFS.áÅÐÂÑ§
ÊÒÁÒÃ¶ à¾ÔèÁÃÒÂÅÐàÍÕÂ´µãÒ§æà»ö¹¢åÍ¤ÇÒÁ ä´åµÒÁµåÍ§¡ÒÃ ÃÍ§Å§ÁÒ
¤×Í SB-SLOPE ·ÕèÊÒÁÒÃ¶áÊ´§Grid¢Í§¤ãÒF.S.ä´å  ÊãÇ¹KUslopeáÅÐ
XSTABL¹Ñé¹ã¡Ååà¤ÕÂ§¡Ñ¹ â´Â KUslope ¹Ñé¹ÊÒÁÒÃ¶áÊ´§ÊÕ µÒÁª¹Ô´
¢Í§ªÑé¹´Ô¹à»ö¹àÊå¹ä´å áÅÐ XSTABL ÊÒÁÒÃ¶áÊ´§¡ÒÃÊØãÁ¼ÔÇ¢Í§
¡ÒÃà¤Å×èÍ¹¾Ñ§ã¹¢³Ð¤í Ò¹Ç³ä´å

• ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤å¹ËÒ¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ
â´Â·ÑèÇä»áÅåÇ ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤å¹ËÒÁÕ´åÇÂ¡Ñ¹ËÅÑ¡æ 4 »ÃÐàÀ· ¤×Í

1.áºº¡í ÒË¹´¨Ø´á¹ã¹Í¹ (Specified Point) â´ÂÃÐºØ¨Ø´ÈÙ¹Âè¡ÅÒ§¢Í§Ç§¡ÅÁáÅÐÃÑÈÁÕ ÃÙ»áºº¹Õé ÁÕ»ÃÐâÂª¹èÁÒ¡àÁ×èÍ
¹í ÒÁÒãªåã¹¡Ã³Õ¢Í§¡ÒÃÇÔà¤ÃÒÐËèÂåÍ¹¡ÅÑº(Back Analysis) «Öè§¤ÇÒÁÊÒÁÒÃ¶¹ÕéÁÕÍÂÙãã¹·Ø¡â»Ãá¡ÃÁ
2.áºº¤å¹ËÒà»ö¹â¤Ã§¢ãÒÂ (Grid Search) â´Â¡ÒÃÊÃåÒ§Grid à»ö¹¨Ø´ÈÙ¹Âè¡ÅÒ§¢Í§Ç§¡ÅÁ¡ÒÃà¤Å×èÍ¹¾Ñ§ «Öè§¤ÇÒÁ
ÊÒÁÒÃ¶¹ÕéÁÕ ã¹â»Ãá¡ÃÁ SLOPE/W, SB-SLOPE áÅÐKUslope â´Â·Õè SLOPE/WáÅÐKUslope ¨ÐÁÕ»ÃÐÊÔ·¸ÔÀÒ¾·Õè
´Õà¹×èÍ§¨Ò¡ÊÒÁÒÃ¶à»ÅÕèÂ¹ÃÙ»ÃÜÒ§¢Í§Grid à»ö¹ÃÙ»ÊÕèàËÅÕèÂÁáººµãÒ§æä´åËÅÒÂÃÙ»áºº àËÁÒÐ¡Ñº¡ÒÃÇÔà¤ÃÒÐËèÅÒ´

ÃÙ»·Õè 8 µÑÇÍÂãÒ§¢Í§¡ÒÃÇÔà¤ÃÒÐËèÅÒ´¸ÃÃÁªÒµÔ

¸ÃÃÁªÒµÔ·ÕèÍÒ¨ÁÕ¨Ø´à¡Ô´¤ãÒF.S.µíè Òã¹ËÅÒÂºÃÔàÇ³ ´Ñ§ÃÙ»·Õè8 áÅÐã¹
¡Ã³Õ¢Í§â»Ãá¡ÃÁKUslope¹Ñé¹¨ÐÁÕ¤ÇÒÁÊÒÁÒÃ¶·Õèà»ö¹¾ÔàÈÉ ¤×Í
àÁ×èÍä´å¤ãÒF.S.¨Ò¡¡ÒÃ¤å¹ËÒâ´ÂÇÔ¸Õâ¤Ã§¢ãÒÂáÅåÇâ»Ãá¡ÃÁ¨Ð·í Ò
¡ÒÃ¤å¹ËÒáººÍÑµâ¹ÁÑµÔµãÍä»ÍÕ¡ ¤ãÒF.S.·Õèä´å¨Ö§à»ö¹¤ãÒF.S.·Õè¹åÍÂ
·ÕèÊØ´ «Öè§¨ÐµãÒ§¡Ñºâ»Ãá¡ÃÁÍ×è¹ ·Õè¤ãÒ¢Í§F.S.·Õèä´å ÍÒ¨¨ÐäÁããªã
¤ãÒ·Õèµíè Ò·ÕèÊØ´¨ÃÔ§æ à¹×èÍ§¨Ò¡¨í Ò¹Ç¹¢Í§¨Ø´ÈÙ¹Âè¡ÅÒ§¢Í§Ç§¡ÅÁ

·Õèãªåã¹¡ÒÃ¤å¹ËÒ ÁÕ¤ãÒµÒÂµÑÇ à¾ÃÒÐ¶Ù¡¡í ÒË¹´â´Â ¨í Ò¹Ç¹¨Ø´µÑ´ÃÐËÇãÒ§â¤Ã§¢ãÒÂ ã¹á¹Çá¡¹XáÅÐá¡¹Y
3.áººÍÑµâ¹ÁÑµÔ (Automatic) ÇÔ¸Õ¹Õé¡í ÒË¹´à¾ÕÂ§¨Ø´ÈÙ¹Âè¡ÅÒ§¢Í§¡ÒÃ¤å¹ËÒ áÅÐ ¤ÇÒÁÅÐàÍÕÂ´ã¹¡ÒÃ¤å¹ËÒ ¨Ò¡¹Ñé¹
â»Ãá¡ÃÁ¨Ð·í Ò¡ÒÃ¤å¹ËÒ ¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèµíè Ò·ÕèÊØ´ãËåâ´ÂÍÑµâ¹ÁÑµÔ «Öè§â»Ãá¡ÃÁ¨Ð·í Ò¡ÒÃ¤å¹ËÒ â´Â
¡ÒÃà»ÃÕÂºà·ÕÂº¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèä´å¨Ò¡¨Ø´áÃ¡ ¡Ñº¤ãÒ¢Í§¨Ø´·ÕèÍÂÙãã¹á¹ÇÃÒº·Ñé§«åÒÂáÅÐ¢ÇÒ áÅÐã¹
á¹Ç´Ôè§ ¨¹¡ÇãÒ¨Ðä´å¨Ø´·ÕèÁÕ¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèµíè Ò·ÕèÊØ´ã¹ºÃÔàÇ³¹Ñé¹ ¤ÇÒÁÊÒÁÒÃ¶¹Õé ÁÕã¹â»Ãá¡ÃÁ SB-
SLOPE áÅÐKUslope
4.áºº¡í ÒË¹´à»ö¹ªãÇ§¢Í§¡ÒÃµÑ´¼ãÒ¹  «Öè§ÇÔ¸Õ¹ÕéÁÕÍÂÙãà©¾ÒÐã¹â»Ãá¡ÃÁ XSTABLE ¤×Í à»ö¹¡ÒÃ¡í ÒË¹´ªãÇ§·Õè¼ÔÇÇ§
¡ÅÁ¡ÒÃà¤Å×èÍ¹¾Ñ§¨ÐàÃÔèÁµÑ´¼ãÒ¹áÅÐÊÔé¹ÊØ´·ÕèªãÇ§ÃÐÂÐã´æ·Õè¡í ÒË¹´[5] ÇÔ¸Õ¹ÕéÁÕ»ÃÐâÂª¹èÁÒ¡ ã¹¡Ã³Õ·ÕèµåÍ§¡ÒÃ
¡í ÒË¹´ ãËåÇ§¡ÅÁ¡ÒÃà¤Å×èÍ¹¾Ñ§µÑ´¼ãÒ¹à©¾ÒÐã¹ºÃÔàÇ³·ÕèµåÍ§¡ÒÃ áµã¡çÁÕ¢åÍàÊÕÂ¤×Í äÁãÊÒÁÒÃ¶ãªå§Ò¹ä´å´Õã¹¡Ã³Õ
¢Í§ ¡ÒÃÇÔà¤ÃÒÐËèÅÒ´´Ô¹¸ÃÃÁªÒµÔ à¾ÃÒÐµåÍ§ÁÕ¡ÒÃÃÐºØªãÇ§¢Í§¡ÒÃµÑ´¼ãÒ¹ËÅÒÂæ¤ÃÑé§ ¨Ö§¨Ðä´å¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ
»ÅÍ´ÀÑÂ·Õèµíè Ò·ÕèÊØ´

5. ÊÃØ»¼Å
1.ÃÙ»áºº¡ÒÃµÔ´µãÍ¡Ñº¼Ùåãªå  â»Ãá¡ÃÁSB-SLOPE à»ö¹â»Ãá¡ÃÁ·ÕèÊÒÁÒÃ¶àÃÕÂ¹ÃÙå¡ÒÃãªå§Ò¹ä´å§ãÒÂ·ÕèÊØ´ ÃÍ§Å§ÁÒ
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¤×Í KUslope áÅÐXSTABLE ÊãÇ¹SLOPE/W¹Ñé¹ µåÍ§àÊÕÂàÇÅÒàÃÕÂ¹ÃÙå¡ÒÃãªå§Ò¹ã¹µÍ¹áÃ¡¤ãÍ¹¢åÒ§ÁÒ¡
2. ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤í Ò¹Ç³ â»Ãá¡ÃÁKUslope ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃà¢åÒÊÙã¤ãÒ¤§·Õèä´åàÃçÇ·ÕèÊØ´ áÅÐ¤ãÒF.S.·Õèä ǻÁÕ
¤ãÒµíè Ò·ÕèÊØ´ ÊãÇ¹â»Ãá¡ÃÁSB-SLOPE¹Ñé¹¨ÐµÃ§¢åÒÁ¡Ñ¹ â´Â·ÕèSLOPE/W ÁÕ¤ÇÒÁÊÒÁÒÃ¶ÍÂÙãÃÐËÇãÒ§¡ÅÒ§
3. ¤ÇÒÁàÃçÇã¹¡ÒÃ¤í Ò¹Ç³  â»Ãá¡ÃÁKUslope ÁÕ¤ÇÒÁàÃçÇã¹¡ÒÃ¤í Ò¹Ç³ÊÙ§·ÕèÊØ´ µÒÁÁÒ´åÇÂ SLOPE/W, XSTABL
áÅÐSB-SLOPE µÒÁÅí Ò´Ñº
4. »ÃÐÊÔ·¸ÔÀÒ¾¢Í§¡ÒÃáÊ´§¼Å â»Ãá¡ÃÁSLOPE/W ÁÕ¤ÇÒÁâ´´à´ã¹·ÕèÊØ´ ÊãÇ¹â»Ãá¡ÃÁ·ÕèàËÅ×ÍÁÕ¤ÇÒÁÊÒÁÒÃ¶
·Õèã¡Ååà¤ÕÂ§¡Ñ¹
5. ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¤å¹ËÒ¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ â»Ãá¡ÃÁ SB-SLOPEÁÕ·Ò§àÅ×Í¡¢Í§¡ÒÃ¤å¹ËÒÁÒ¡·ÕèÊØ´
áÅÐâ»Ãá¡ÃÁ KUslope ÊÒÁÒÃ¶¤å¹ËÒ ¤ãÒÍÑµÃÒÊãÇ¹¤ÇÒÁ»ÅÍ´ÀÑÂ·Õèµíè Ò·ÕèÊØ´ä´å´ÕáÅÐÃÇ´àÃçÇ·ÕèÊØ´
6. ¤ÇÒÁÊÒÁÒÃ¶¾ÔàÈÉÍ×è¹æ  ã¹ÊãÇ¹¹Õé â»Ãá¡ÃÁ SLOPE/W ÁÕ¤ÇÒÁâ´´à´ã¹·ÕèÊØ´ ¤×Í ÁÕ·ÄÉ®Õ¡ÒÃ¤í Ò¹Ç³ ÃÙ»áºº
ã¹¡ÒÃÇÔà¤ÃÒÐËè¼ÔÇà¤Å×èÍ¹¾Ñ§ áÅÐáÃ§¡ÃÐ·í ÒÀÒÂ¹Í¡ ·ÕèÊÒÁÒÃ¶»ÃÑºà»ÅÕèÂ¹ä´åËÅÒÂÃÙ»áºº áÅÐÂÑ§ÊÒÁÒÃ¶
»ÃÐÂØ¡µèãªå§Ò¹ÃãÇÁ¡Ñºâ»Ãá¡ÃÁÍ×è¹ã¹ªØ´à´ÕÂÇ¡Ñ¹ä´åà»ö¹ÍÂãÒ§´Õ ÃÍ§Å§ÁÒ¤×Í XSTABL ÊãÇ¹ SB-SLOPEáÅÐ
KUslope¹Ñé¹ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¡Ååà¤ÕÂ§¡Ñ¹

6. ÃÒ¤Ò ¤ÇÒÁ¤ØåÁ·Ø¹ áÅÐá¹Çâ¹åÁã¹Í¹Ò¤µ
¨ÐàËç¹ä´åÇãÒ â»Ãá¡ÃÁ·ÕèÁÕ¤ÇÒÁÊÒÁÒÃ¶ÊÙ§·ÕèÊØ´ã¹·Õè¹Õé¡ç¤×Í â»Ãá¡ÃÁSLOPE/W áµã´åÇÂÃÒ¤Ò·Õèá¾§ áÅÐ

¤ÇÒÁÊÒÁÒÃ¶ËÅÒÂÍÂãÒ§·ÕèÍÒ¨äÁãä´åãªå§Ò¹ ¨Ö§ÍÒ¨äÁã¤ØåÁ¤ãÒ·Õè¨ÐÅ§·Ø¹ ´Ñ§¹Ñé¹ã¹¡ÒÃàÅ×Í¡ãªå§Ò¹â»Ãá¡ÃÁ ¤ÇÃ
¾Ô¨ÒÃ³Ò¶Ö§¢Íºà¢µ¢Í§§Ò¹·Õè·í Òà»ö¹ËÅÑ¡ áÅÐ¾Ô¨ÒÃ³Ò¶Ö§¤ÇÒÁÊí Ò¤Ñ­¢åÍÍ×è¹æµÒÁÁÒ

»ò¨¨ØºÑ¹â»Ãá¡ÃÁÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾ á·º·Ñé§ËÁ´¶Ù¡¾Ñ²¹Òâ´ÂµãÒ§ªÒµÔ áÅÐÁÕ¨Ø´»ÃÐÊ§¤èã¹¡ÒÃ¾Ñ²¹Ò
à¾×èÍãªå¡Ñº§Ò¹ã¹»ÃÐà·ÈàËÅãÒ¹Ñé¹à»ö¹ËÅÑ¡ «Öè§¤ÇÒÁÊÒÁÒÃ¶ºÒ§ÍÂãÒ§ÍÒ¨äÁãàËÁÒÐÊÁËÃ×ÍäÁãÊÒÁÒÃ¶ãªå»ÃÐâÂª¹è
ä´å¡Ñº§Ò¹ã¹»ÃÐà·Èä·Â ´Ñ§¹Ñé¹·Ò§¤³ÐÇÔÈÇ¡ÃÃÁÈÒÊµÃè ÁËÒÇÔ·ÂÒÅÑÂà¡ÉµÃÈÒÊµÃè ¨Ö§ä´å·í Ò¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂáÅÐ
¾Ñ²¹Ò â»Ãá¡ÃÁà¾×èÍªãÇÂã¹¡ÒÃÇÔà¤ÃÒÐËèàÊ¶ÕÂÃÀÒ¾¢Í§ÅÒ´´Ô¹ â´Âã¹Í´Õµãªåª×èÍÇãÒ RE5 áÅÐä´å¾Ñ²¹ÒÍÂãÒ§µãÍ
à¹×èÍ§¨¹ÁÒà»ö¹â»Ãá¡ÃÁ KUslope ã¹»ò¨¨ØºÑ¹ «Öè§·í Ò§Ò¹º¹ÃÐºº»¯ÔºÑµÔ¡ÒÃ Window95/98/NT áÅÐÂÑ§ÊÒÁÒÃ¶
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