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¡ÒÃ»ÃÐÁÒ³ÃÒ¤Òã¹àº×éÍ§µé¹¤×Í¡ÒÃ¤Ó¹Ç³µé¹·Ø¹·Õèãªéã¹¡ÒÃ¡èÍÊÃéÒ§â¤Ã§¡ÒÃ à¾×èÍ¹Óä»
ÇÔà¤ÃÒÐËì¡ÃÐáÊà§Ô¹Ê´ã¹¡ÒÃÈÖ¡ÉÒ¤ÇÒÁà»ç¹ä»ä´é¢Í§â¤Ã§¡ÒÃ µé¹·Ø¹¡ÒÃ¡èÍÊÃéÒ§´Ñ§¡ÅèÒÇÁÑ¡ä´é
ÁÒ¨Ò¡¡ÒÃÍÍ¡áºº·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁáÅÐÇÔÈÇ¡ÃÃÁàº×éÍ§µé¹ «Öè§à»ç¹¢ºÇ¹¡ÒÃ·ÕèµéÍ§ãªé·Ñé§¤ÇÒÁÃÙé
áÅÐ»ÃÐÊº¡ÒÃ³ìáÅÐÁÑ¡´Óà¹Ô¹¡ÒÃâ´Â¼ÙéàªÕèÂÇªÒ

â¤Ã§¡ÒÃÇÔ¨ÑÂ¹Õéä´éÁÕ¡ÒÃ¾Ñ²¹ÒÃÐºº«Í¿·ìáÇÃì¢Öé¹à¾×èÍãªéà»ç¹à¤Ã×Í§Á×ÍÊÓËÃÑºÊ¶Ò»¹Ô¡áÅÐ
ÇÔÈÇ¡Ãã¹¡ÒÃÍÍ¡áººáÅÐ»ÃÐàÁÔ¹ÃÒ¤Òàº× éÍ§µé¹ÊÓËÃÑºâ¤Ã§¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ·Õ è¾Ñ¡ÍÒÈÑÂ
¡Öè§ÊÓ¹Ñ¡§Ò¹ ÃÐºº«Í¿·ìáÇÃìª×èÍ �Mid-Rise� ãªéà·¤¹Ô¤ÃÐºº°Ò¹¤ÇÒÁÃÙéã¹¡ÒÃ¨ÓÅÍ§¢Ñé¹µÍ¹
¡ÒÃÍÍ¡áºº¢Í§¼ÙéàªÕèÂÇªÒ áÅÐÃÇºÃÇÁ¤ÇÒÁÃÙé´éÒ¹à·¤¹Ô¤ ¡®ÃÐàºÕÂº¢éÍºÑ§¤Ñº·Õèà¡ÕèÂÇ¢éÍ§
à¢éÒÁÒªèÇÂ§Ò¹ã¹¢Ñé¹µÍ¹¡ÒÃÍÍ¡áººáÅÐ»ÃÐÁÒ³ÃÒ¤Òã¹àº×éÍ§µé¹ ÃÐºº Mid-Rise ÊÒÁÒÃ¶ÊÃéÒ§
ÃÙ»áºº Floor-layout µèÒ§æ µÒÁ¢¹Ò´¢Í§¾×é¹·ÕèáÅÐ¢éÍ¡ÓË¹´¢Í§à¨éÒ¢Í§â¤Ã§¡ÒÃâ´ÂäÁè¢Ñ´
µèÍ¡®ÃÐàºÕÂº¢éÍºÑ§¤Ñº¢Í§·Ò§ÃÒª¡ÒÃáÅÐÁÕ¤ÇÒÁàËÁÒÐÊÁ¡ÑººÃÔàÇ³·Õè¨Ð¡èÍÊÃéÒ§ ¹Í¡¨Ò¡¹ÕéÃÐºº
Mid-Rise ÂÑ§ÊÒÁÒÃ¶ÇÔà¤ÃÒÐËì ÍÍ¡áººâ¤Ã§ÊÃéÒ§â´ÂÇÔ̧ Õ»ÃÐÁÒ³áÅÐ¤Ó¹Ç³µé¹·Ø¹ã¹¡ÒÃ¡èÍÊÃéÒ§ä é́
¨Ò¡¡ÒÃ·´ÊÍº¡ÒÃ·Ó§Ò¹¢Í§ÃÐºº¾ºÇèÒÊÒÁÒÃ¶ªèÇÂÅ´ÃÐÂÐàÇÅÒã¹¡ÒÃËÒ§º»ÃÐÁÒ³¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ
ÇÔ¸Õ¡ÒÃ´Ñ§¡ÅèÒÇÊÒÁÒÃ¶·Óä´éÅÐàÍÕÂ´áÅÐÃÇ´àÃçÇ µé¹·Ø¹¡ÒÃ¡èÍÊÃéÒ§·Õèä´é¨Ò¡ÃÐºº Mid-Rise
ÁÕ¤ÇÒÁã¡Åéà¤ÕÂ§¡Ñºµé¹·Ø¹·Õè¤Ó¹Ç³ä´é¨Ò¡¡ÒÃÍÍ¡áººâ¤Ã§ÊÃéÒ§â´Â¼ÙéÁÕ»ÃÐÊº¡ÒÃ³ì
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A Knowledge-Based System
for Preliminary Building Design and Cost Estimate

Pasit Lorterapong 1    and Pongphan Isarotaikul 2

King Mongkut�s University of Technology Thonburi, Bangmod, Toongkru, Bangkok 10140

Abstract

Conceptual cost estimate is a very important process in the project feasibility study. It
provides approximate construction costs that can be used in the project cash flow analysis. It
mainly involves preliminary design which is a complicated, time-consuming, and knowledge-
intensive in nature. This process is normally performed by experts. The accuracy of the conceptual
design is vital since it affects the decision to continue or terminate the project.

This study presents a software system that has been developed as a tool to assist architects
and engineers in performing design and cost estimates for mid-rise building projects in the conceptual
phase. The prototype system called �Mid-Rise� employs the knowledge-based approach to model
the conceptual design process and to capture knowledge pertaining to architectural and structural
design of residential-office buildings. The system can be used to generate a number of practical
floor-layout alternatives according to the size of the plot and user�s requirements. The height of
the building is then checked with the official regulations depending on the locality of the project.
Mid-Rise also performs approximate structural analysis and design as well as construction cost
estimate. The construction costs determined using the proposed system are found to be very close
to those performed by experiential engineers.

1 Lecturer, Department of Civil Engineering.
2 Former Graduate Student, Department of Civil Engineering.
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º·¹Ó
ÇÑ¯¨Ñ¡Ã¢Í§â¤Ã§¡ÒÃ·Ò§ÇÔÈÇ¡ÃÃÁÁÑ¡¨ÐàÃÔèÁµé¹´éÇÂ¡ÒÃºè§ªÕé¤ÇÒÁµéÍ§¡ÒÃ (Need) ËÃ×Í

¤ÇÒÁ¨Óà»ç¹·Õè¨ÐµéÍ§ÊÃéÒ§ÊÔè§»ÅÙ¡ÊÃéÒ§ã´æ à¾×èÍãËéä´éÁÒ«Öè§¢Íºà¢µ¢Í§â¤Ã§¡ÒÃâ´ÂÊÑ§à¢» ¨Ò¡¹Ñé¹
¨Ö§à»ç¹¢Ñé¹µÍ¹¡ÒÃÈÖ¡ÉÒ¤ÇÒÁà»ç¹ä»ä´é¢Í§â¤Ã§¡ÒÃ ¢Ñé¹µÍ¹¹Õéà»ç¹¢Ñé¹µÍ¹·ÕèÊÓ¤Ñà¾ÃÒÐ¨Ð·ÓãËé
·ÃÒºÇèÒâ¤Ã§¡ÒÃ¨ÐÁÕ¤ÇÒÁà»ç¹ä»ä´éã¹àªÔ§àÈÃÉ°ÈÒÊµÃìËÃ×ÍäÁè »Ñ¨¨ÑÂ·Õ èÊÓ¤Ñ»ÃÐ¡ÒÃË¹Öè§
·Õè¨Ð·ÓãËé¡ÒÃÈÖ¡ÉÒ¤ÇÒÁà»ç¹ä»ä´éÁÕ¤ÇÒÁ¶Ù¡µéÍ§ ¤×Í¡ÒÃ»ÃÐÁÒ³¡ÒÃµé¹·Ø¹¡èÍÊÃéÒ§à¾ÃÒÐÇèÒ
à»ç¹¤èÒãªé¨èÒÂ»ÃÐàÀ·Å§·Ø¹·Õè¤èÍ¹¢éÒ§ÊÙ§àÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº¤èÒãªé¨èÒÂ»ÃÐàÀ·Í×è¹¢Í§â¤Ã§¡ÒÃ
¡ÒÃ»ÃÐÁÒ³µé¹·Ø¹¡ÒÃ¡èÍÊÃéÒ§ãËéã¡Åéà¤ÕÂ§¡Ñº¤èÒ¡èÍÊÃéÒ§¨ÃÔ§à»ç¹àÃ×èÍ§·ÕèÁÕ¤ÇÒÁ«Ñº«éÍ¹áÅÐµéÍ§
ÍÒÈÑÂ¼ÙéàªÕèÂÇªÒËÅÒÂ´éÒ¹ÁÒªèÇÂ¡Ñ¹¾Ô¨ÒÃ³Ò ã¹·Ò§»¯ÔºÑµÔµé¹·Ø¹ã¹¡ÒÃ¡èÍÊÃéÒ§â¤Ã§¡ÒÃ¨Ðä´é
¨Ò¡¡ÒÃÍÍ¡áººàº×éÍ§µé¹ (conceptual design) ÊÓËÃÑº§Ò¹ÍÒ¤ÒÃ ¡ÒÃÍÍ¡áººàº×éÍ§µé¹¨ÐÁÕ·Ñé§
·Ò§ é́Ò¹Ê¶Ò»ÑµÂ¡ÃÃÁáÅÐ·Ò§ÇÔÈÇ¡ÃÃÁ ¡ÃÐºÇ¹¡ÒÃ·Ñé§ÊÍ§µéÍ§ÍÒÈÑÂ·Ñé§ËÅÑ¡ÇÔªÒ¡ÒÃ »ÃÐÊº¡ÒÃ³ì
áÅÐ¢éÍÁÙÅâ¤Ã§¡ÒÃã¹Í´Õµ·ÕèÁÕÅÑ¡É³Ð¤ÅéÒÂ¤ÅÖ§¡Ñ¹ ¹Í¡¨Ò¡¹Õé¡ÒÃÍÍ¡áººÍÒ¤ÒÃÂÑ§µéÍ§¤Ó¹Ö§¶Ö§
¡®ÃÐàºÕÂº·Õèà¡ÕèÂÇ¢éÍ§µèÒ§æ â´Âà©¾ÒÐÍÂèÒ§ÂÔè§ã¹»Ñ¨¨ØºÑ¹Ë¹èÇÂ§Ò¹¢Í§ÃÑ°ºÒÅä´éÍÍ¡¡®ËÁÒÂ
ºÑ§¤ÑºãªéÊÓËÃÑº¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃã¹à¢µ¡ÃØ§à·¾ÁËÒ¹¤Ãà¾×èÍãËéà¡Ô´¤ÇÒÁà»ç¹ÃÐàºÕÂºàÃÕÂºÃéÍÂ
¤ÇÒÁÊÇÂ§ÒÁ´éÒ¹·ÑÈ¹ÕÂÀÒ¾áÅÐà¾×èÍãËéà¡Ô´¤ÇÒÁ»ÅÍ´ÀÑÂã¹¡ÒÃãªé§Ò¹ÍÒ¤ÒÃ ºÒ§¤ÃÑé§Êè§¼Å
à¡Ô´¤ÇÒÁÊÑºÊ¹áÅÐÍÒ¨ÁÕ¼ÅµèÍ¡ÒÃÍÍ¡áºº

â¤Ã§§Ò¹ÇÔ¨ÑÂ¹ÕéÁÕÇÑµ¶Ø»ÃÐÊ§¤ìËÅÑ¡à¾×èÍÈÖ¡ÉÒ¤ÇÒÁà»ç¹ä»ä´éã¹¡ÒÃ»ÃÐÂØ¡µìãªéÃÐºº°Ò¹
¤ÇÒÁÃÙéÊÓËÃÑº¡ÒÃÍÍ¡áººáÅÐ»ÃÐÁÒ³µé¹·Ø¹¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃÊÓ¹Ñ¡§Ò¹à¾×èÍãªéÊÓËÃÑº¡ÒÃÈÖ¡ÉÒ
¤ÇÒÁà»ç¹ä»ä´é¢Í§â¤Ã§¡ÒÃ â´Âä´éÁÕ¡ÒÃÃÇºÃÇÁ¤ÇÒÁÃÙéà¡ÕèÂÇ¡Ñº¡ÒÃÍÍ¡áººÍÒ¤ÒÃÊÓ¹Ñ¡§Ò¹
·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁáÅÐ·Ò§ÇÔÈÇ¡ÃÃÁâ¤Ã§ÊÃéÒ§ µÅÍ´¨¹¡®ÃÐàºÕÂº¢éÍºÑ§¤Ñº¢Í§·Ò§ÃÒª¡ÒÃ
·Õèà¡ÕèÂÇ¢éÍ§ â´Âä´é¾Ñ²¹Òâ»Ãá¡ÃÁ¤ÍÁ¾ÔÇàµÍÃìÃÐºº°Ò¹¤ÇÒÁÃÙéÊÓËÃÑºÍÍ¡áºº ÍÍ¡áººÍÒ¤ÒÃ
ÊÓ¹Ñ¡§Ò¹¨Ò¡°Ò¹¤ÇÒÁÃÙé·Õèä´éÃÇºÃÇÁáÅÐËÒÃÒ¤Òâ´Â»ÃÐÁÒ³¢Í§ÍÒ¤ÒÃ·ÕèÍÍ¡áºº

§Ò¹ÇÔ¨ÑÂ·Õè¼èÒ¹ÁÒ
¡ÃÐºÇ¹¡ÒÃÍÍ¡áºº·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁÇèÒà»ç¹¡ÃÐºÇ¹¡ÒÃá¡é»ÑËÒ«Öè§¨ÐµéÍ§à¡ÕèÂÇ¢éÍ§

¡Ñº¡ÒÃµÑ´ÊÔ¹ã¨ÃÐËÇèÒ§·Ò§àÅ×Í¡µèÒ§æ ·ÕèÁÕÍÂÙè ¡ÃÐºÇ¹¡ÒÃ´Ñ§¡ÅèÒÇà»ç¹¡ÃÐºÇ¹¡ÒÃ·ÕèµéÍ§ãªé
¤ÇÒÁÃÙé¤Çº¤Ùè¡Ñº»ÃÐÊº¡ÒÃ³ìà¾×èÍãËéä´éáºº·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁ·ÕèàËÁÒÐÊÁ [1] ¨Ò¡ÅÑ¡É³Ð¢Í§
¡ÃÐºÇ¹¡ÒÃÍÍ¡áºº·Ò§´éÒ¹Ê¶Ò»ÑµÂ¡ÃÃÁ·Õè¡ÅèÒÇÁÒ Ulrich áÅÐ Robert [2] à»ç¹Ë¹Öè§ã¹ºÃÃ´Ò
¹Ñ¡ÇÔ¨ÑÂ·Õèä´éÃÔàÃÔèÁ¹ÓàÍÒà·¤¹Ô¤·Ò§¤ÍÁ¾ÔÇàµÍÃì·ÕèÃÙé¨Ñ¡¡Ñ¹ÍÂèÒ§á¾ÃèËÅÒÂã¹¹ÒÁÃÐºº°Ò¹¤ÇÒÁÃÙé
à¢éÒÁÒ»ÃÐÂØ¡µìãªé¡Ñº¡ÃÐºÇ¹¡ÒÃÍÍ¡áºº·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁáÅÐä é́Ê¹ÑºÊ¹Ø¹à·¤¹Ô¤ Ñ́§¡ÅèÒÇ é́ÇÂàËµØ¼Å
·ÕèÇèÒÃÐºº°Ò¹¤ÇÒÁÃÙéÊÒÁÒÃ¶ÊÃéÒ§ÃÙ»áºº·ÕèÃÑ´¡ØÁã¹¡ÒÃÍÍ¡áººä´éâ´Â¾Ô¨ÒÃ³Ò¨Ò¡à§× èÍ¹ä¢
ã¹¡ÒÃ·Ó§Ò¹·ÕèàËÁÒÐÊÁ ÃÐºº°Ò¹¤ÇÒÁÃÙéÊÒÁÒÃ¶¨ÓÅÍ§ÇÔ¸Õ¡ÒÃ·Õè¼ÙéàªÕèÂÇªÒãªéã¹¡ÒÃÍÍ¡áºº
ä´éÍÂèÒ§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ «Öè§¨Ò¡àËµØ¼Å·Õèä´é¡ÅèÒÇÁÒáÅéÇ¹Ñé¹¨Ö§ÁÕ§Ò¹ÇÔ¨ÑÂà¡ÕèÂÇ¡Ñº¡ÒÃ»ÃÐÂØ¡µìãªé
ÃÐºº°Ò¹¤ÇÒÁÃÙéã¹¡ÒÃÍÍ¡áººà¡Ô´¢Öé¹ÁÒ¡ÁÒÂ àªè¹ Gerhard [3] ä´é¾Ñ²¹ÒÃÐºº°Ò¹¤ÇÒÁÃÙéª×èÍ
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ARCHPLAN ¢Öé¹·Õè Canegie Mellon  à¾×èÍãªéÊÓËÃÑºÍÍ¡áººÍÒ¤ÒÃã¹ªèÇ§ Conceptual Design
ÊÓËÃÑºÍÒ¤ÒÃÊÙ§·Õèãªéà»ç¹ÊÓ¹Ñ¡§Ò¹ ¨Ò¡¹Ñé¹ ARCHPLAN ¨ÐÊÃéÒ§·Ò§àÅ×Í¡·Õèà»ç¹ÃÙ»áºº¢Í§
ÍÒ¤ÒÃÍÍ¡ÁÒËÅÒÂÃÙ»áººãËé¼Ù éãªéàÅ×Í¡ â´Â¾Ô¨ÒÃ³ÒÃÙ»áººãËéÁÕÃÒ¤Òà»ç¹ä»µÒÁ¢éÍÁÙÅÃÒ¤Ò
¤èÒ¡èÍÊÃ éÒ§ àÁ× èÍ¼ Ù éãª éàÅ ×Í¡ÃÙ»áºº·Õ èµ éÍ§¡ÒÃä´éáÅéÇÃÐºº¨Ð·Ó¡ÒÃÍÍ¡áººÃÒÂÅÐàÍÕÂ´
·Ò§´éÒ¹Ê¶Ò»ÑµÂ¡ÃÃÁÍ×è¹æ àªè¹¡ÒÃ¨Ñ´ÊÑ´ÊèÇ¹¢Í§¾×é¹·ÕèµÒÁË¹éÒ·ÕèãªéÊÍÂ ¾×é¹·Õè·Ò§à´Ô¹ã¹ÍÒ¤ÒÃ
à»ç¹µé¹ ¹Í¡¨Ò¡¹ÕéáÅéÇÃÐººÂÑ§¨ÐàÅ×Í¡ÃÐººâ¤Ã§ÊÃéÒ§·ÕèàËÁÒÐÊÁãËé́ éÇÂ ¹Í¡¨Ò¡ÃÐºº ARCHPLAN
áÅéÇ Bedard áÅÐ Ravi [4] ä´éÊÃéÒ§ÃÐºº°Ò¹¤ÇÒÁÃÙé·Õèãªéã¹¡ÒÃÊÃéÒ§·Ò§àÅ×Í¡¢Í§ Floor Layout
ã¹ÃÙ»áººµèÒ§æ ¾ÃéÍÁ¡Ñº¡ÒÃ¡ÓË¹´µÓáË¹è§¢Í§ªèÍ§ÅÔ¿µì·ÕèàËÁÒÐÊÁã¹ªèÇ§ Conceptual Design
â´ÂÃÐºº¨Ðãªé¢éÍÁÙÅà¡ÕèÂÇ¡Ñº¢¹Ò´·Õè´Ô¹áÅÐ¢éÍÁÙÅà¡ÕèÂÇ¡ÑºÍÒ¤ÒÃ·ÕèµéÍ§¡ÒÃ à¾×èÍãËéà»ç¹ä»µÒÁ
¤ÇÒÁµéÍ§¡ÒÃ¢Í§à¨éÒ¢Í§§Ò¹ áÅÐà»ç¹ä»µÒÁ¢éÍ¡ÓË¹´µèÒ§æ ¼ÅÅÑ¾¸ì·Õèä´é¨Ò¡ÃÐºº¨Ðà»ç¹¢éÍÁÙÅ
¨Ó¹Ç¹ªÑé¹ ¢¹Ò´¢Í§¼Ñ§¾×é¹ ¢¹Ò´áÅÐµÓáË¹è§¢Í§ªèÍ§ÅÔ¿µì ÍÍ¡ÁÒËÅÒÂÃÙ»áººàÃÕÂ§µÒÁÅÓ´Ñº
¤Ðá¹¹·Õè»ÃÐàÁÔ¹ä´é¨Ò¡ÃÐºº

¹Í¡àË¹×Í¨Ò¡¡ÒÃÍÍ¡áºº·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁáÅéÇ ã¹ÊèÇ¹¢Í§¡ÒÃÍÍ¡áºº·Ò§ÇÔÈÇ¡ÃÃÁ
¹Ñé¹ Ghosh áÅÐ Kalyanaraman [5] ¾Ñ²¹ÒÃÐºº°Ò¹¤ÇÒÁÃÙéÊÓËÃÑºÍÍ¡áººâ¤Ã§ÊÃéÒ§àËÅç¡ª×èÍ EXSEL
â´ÂãËéàËµØ¼Å¢Í§¡ÒÃãªéÃÐºº°Ò¹¤ÇÒÁÃÙéÇèÒ à¹×èÍ§¨Ò¡ÁÒµÃ°Ò¹·Õèãªéã¹¡ÒÃÍÍ¡áººâ¤Ã§ÊÃéÒ§
äÁèÁÕ¤ÇÒÁªÑ´à¨¹à¾ÕÂ§¾Í ÂÒ¡µèÍ¡ÒÃ·Ó¤ÇÒÁà¢éÒã¨áÅÐÂÑ§äÁèÁÕá¹Ç·Ò§ÊÓËÃÑº¡ÒÃÍÍ¡áºº
·Õè¨Ð·ÓãËéä´éË¹éÒµÑ´·ÕèÁÕ¤ÇÒÁàËÁÒÐÊÁâ´ÂäÁèµéÍ§·Ó¡ÒÃÅÍ§¼Ô´ÅÍ§¶Ù¡ ¢éÍÁÙÅáÅÐÍ§¤ì¤ÇÒÁÃÙé
àËÅèÒ¹Õé¨Ðä´é¨Ò¡ÇÔÈÇ¡Ã·ÕèÁÕ»ÃÐÊº¡ÒÃ³ìã¹¡ÒÃÍÍ¡áºº ÃÐºº°Ò¹¤ÇÒÁÃÙé·Õ èä´éÁÕ¤ÇÒÁ«Ñº«éÍ¹
äÁèÁÕâ¤Ã§ÊÃéÒ§·Õèá¹è¹Í¹ áÅÐäÁèàËÁÒÐ·Õè̈ Ðâ»Ãá¡ÃÁâ´Âãªé ÇÔ̧ Õ¡ÒÃâ»Ãá¡ÃÁâ´Â·ÑèÇä» (Conventional
Programming)

¹Í¡àË¹×Í¨Ò¡¡ÒÃ»ÃÐÂØ¡µìãªéÃÐºº°Ò¹¤ÇÒÁÃÙ éÊÓËÃÑº¡ÒÃÍÍ¡áººáÅéÇ ã¹ÊèÇ¹¢Í§
¡ÒÃ¹ÓÁÒãªéã¹¡ÒÃ»ÃÐÁÒ³ÃÒ¤Ò¹Ñé¹ »Ñ¨¨ØºÑ¹¹ÕéÂÑ§ÁÕ§Ò¹ÇÔ¨ÑÂÍÂÙèäÁèÁÒ¡¹Ñ¡ àªè¹ã¹§Ò¹ÇÔ¨ÑÂ¢Í§ Kitti [6]
«Öè§ä´é¾Ñ²¹ÒÃÐºº°Ò¹¤ÇÒÁÃÙéª×èÍ KSDE «Öè§à»ç¹ÃÐºº°Ò¹¤ÇÒÁÃÙéÊÓËÃÑº»ÃÐÁÒ³ÃÒ¤ÒÍÒ¤ÒÃÊÙ§
ã¹àº×éÍ§µé¹ ÃÐºº KSDE ÊÒÁÒÃ¶ËÒÃÒ¤Òã¹àº×éÍ§µé¹¢Í§ÍÒ¤ÒÃÊÙ§ä´éÍÂèÒ§ÃÇ´àÃçÇ â´ÂÃÐºº KSDE
¹Õé¨Ðãªé°Ò¹¤ÇÒÁÃÙé·ÕèÃÇºÃÇÁ¨Ò¡§Ò¹ÇÔ¨ÑÂ¢Í§ Radomdej [7] «Öè§à»ç¹áºº¨ÓÅÍ§ÊÓËÃÑºËÒÃÒ¤Ò
ÍÒ¤ÒÃÊÙ§â´Âãªé¡ÒÃÍÍ¡áººäÇé¡èÍ¹ (pre-design)

¨Ò¡·Õè¡ÅèÒÇÁÒáÅéÇ¢éÒ§µé¹¨ÐàËç¹ä´éÇèÒ¡ÃÐºÇ¹¡ÒÃÍÍ¡áºº·Ñé§Ê¶Ò»ÑµÂ¡ÃÃÁ ¡ÒÃÍÍ¡áºº
·Ò§ÇÔÈÇ¡ÃÃÁáÅÐ§Ò¹µèÒ§æ ·Ò§´éÒ¹ÇÔÈÇ¡ÃÃÁâÂ¸Ò ÅéÇ¹áÅéÇáµèµéÍ§ÍÒÈÑÂ¤ÇÒÁÃÙé ¤ÇÒÁªÓ¹Ò
»ÃÐ¡Íº¡Ñº»ÃÐÊº¡ÒÃ³ì·ÕèÁÕÍÂÙèã¹¡ÒÃ·Ó§Ò¹à¾×èÍãËéä´é¼Å§Ò¹·ÕèàËÁÒÐÊÁµÒÁËÅÑ¡ÇÔªÒ¡ÒÃ äÁè¢Ñ´µèÍ
¡®ÃÐàºÕÂºáÅÐÁÕ»ÑËÒã¹¡ÒÃ¡èÍÊÃéÒ§¹éÍÂ ¡ÒÃ»ÃÐÂØ¡µìãªéÃÐºº°Ò¹¤ÇÒÁÃÙéã¹§Ò¹´éÒ¹µèÒ§æ ¹Ñé¹
¨ÐÁÕ¡ÒÃà¡çºÃÇºÃÇÁ¤ÇÒÁÃÙé ¤ÇÒÁªÓ¹ÒáÅÐ»ÃÐÊº¡ÒÃ³ì·Õèä´é¨Ò¡¡ÒÃ·Ó§Ò¹¢Í§¼ÙéàªÕèÂÇªÒ
áÅÐá»Å§ãËéÍÂÙèã¹ÃÙ»áºº·ÕèÊÒÁÒÃ¶ÃÑºÃÙéáÅÐãªé§Ò¹ä´éâ´Â¤ÍÁ¾ÔÇàµÍÃì «Öè§ÃÐºº·Õèä´é¾Ñ²¹Ò¢Öé¹
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¨ÐªèÇÂãËéá¹Ç·Ò§ËÃ×Í¤Óá¹Ð¹Óã¹¡ÒÃ·Ó§Ò¹¡Ñº¼Ùé·ÕèÂÑ§äÁèÁÕ»ÃÐÊº¡ÒÃ³ì áÅÐã¹ºÒ§¤ÃÑé§ÃÐºº
·Õè¾Ñ²¹Ò¢Öé¹ÁÒ¹Õé¨ÐÂÑ§ÊÒÁÒÃ¶ãªéªèÇÂ¼ÙéÁÕ»ÃÐÊº¡ÒÃ³ìä´éÍÕ¡´éÇÂ à¹×èÍ§¨Ò¡¤ÍÁ¾ÔÇàµÍÃìÊÒÁÒÃ¶
·Ó§Ò¹ä´éÃÇ´àÃçÇáÅÐáÁè¹ÂÓ¡ÇèÒ

ÃÐºº°Ò¹¤ÇÒÁÃÙé (Knowledge-Based System)
ÃÐºº°Ò¹¤ÇÒÁÃÙé ¤×Íâ»Ãá¡ÃÁ¤ÍÁ¾ÔÇàµÍÃì·Õè¶Ù¡ÍÍ¡áºº¢Öé¹ÁÒà¾×èÍ¨ÓÅÍ§¤ÇÒÁÊÒÁÒÃ¶

ã¹¡ÒÃá¡éä¢»ÑËÒ¢Í§¼ÙéàªÕèÂÇªÒ·Õèà»ç¹Á¹ØÉÂì [6] â´Â·ÑèÇä»áÅéÇÃÐºº°Ò¹¤ÇÒÁÃÙéà»ç¹â»Ãá¡ÃÁ
·ÕèÊÃéÒ§¢Öé¹ÁÒà¾×èÍàÅÕÂ¹áºº¡ÒÃá¡é»ÑËÒ¢Í§¼ÙéàªÕèÂÇªÒà©¾ÒÐÊÒ¢Ò (domain expert) ÊèÇ¹»ÃÐ¡Íº
·ÕèÊÓ¤Ñ¢Í§ÃÐºº°Ò¹¤ÇÒÁÃÙé»ÃÐ¡Íº´éÇÂ 1) °Ò¹¤ÇÒÁÃÙé (knowledge base) áÅÐ 2) ¡Åä¡
ã¹¡ÒÃËÒàËµØ¼Å¨Ò¡°Ò¹¤ÇÒÁÃÙé (inference engine) «Öè§ÊÍ§ÊèÇ¹¹Õé¨ÐáÂ¡¨Ò¡¡Ñ¹ÍÂèÒ§à´ç´¢Ò´
´Ñ§áÊ´§ã¹ÃÙ»·Õè 1

ÃÙ»·Õè 1 Í§¤ì»ÃÐ¡Íº·ÕèÊÓ¤Ñ¢Í§ÃÐºº°Ò¹¤ÇÒÁÃÙé

¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁâ´ÂãªéÃÐºº¼Ù éàªÕ èÂÇªÒ¨Ðáµ¡µèÒ§¨Ò¡¡ÒÃâ»Ãá¡ÃÁã¹áººà´ÔÁ
(conventional programming) ¡ÅèÒÇ¤×Í¡ÒÃâ»Ãá¡ÃÁã¹áºº´Ñé§à´ÔÁ¹Ñé¹¨Ðà¹é¹ä»·Õè¢éÍÁÙÅ (data)
áÅÐÇÔ¸Õ¡ÒÃá¡é»ÑËÒ (algorithm) à¾× èÍãËéä´é¼ÅÅÑ¾¸ì·Õ èµéÍ§¡ÒÃ ÊèÇ¹¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁÃÐºº
¼ÙéàªÕèÂÇªÒ¨Ðà¹é¹ã¹àÃ×èÍ§¢Í§¤ÇÒÁÃÙé (knowledge) ¡ÅèÒÇ¤×Í¨Ðà¹é¹¡ÒÃâÁà´Å¤ÇÒÁÃÙé·Õèãªéã¹¡ÒÃ
á¡é»ÑËÒà©¾ÒÐ·Ò§ «Öè§ÊÒÁÒÃ¶ÃÇºÃÇÁ¨Ò¡áËÅè§µèÒ§æ ÃÇÁ¶Ö§»ÃÐÊº¡ÒÃ³ì·Õèä´é¨Ò¡¼ÙéàªÕèÂÇªÒ
ãªéã¹¡ÒÃá¡é»ÑËÒ áÅÐ·Ó¡ÒÃá»Å§¤ÇÒÁÃÙ éàËÅèÒ¹Ñ é¹ãËéÍÂÙ èã¹ÃÙ»áºº·ÕèÊÒÁÒÃ¶»ÃÐÁÇÅ¼Åä´é
â´Â¤ÍÁ¾ÔÇàµÍÃì ¡ÒÃ·Õè°Ò¹¤ÇÒÁÃÙéáÂ¡ÍÍ¡¨Ò¡ÊèÇ¹·Õèãªéã¹¡ÒÃ¤é¹ËÒ ·ÓãËé¡ÒÃá¡éä¢ËÃ×Íà¾ÔèÁàµÔÁ
¤ÇÒÁÃÙéÅ§ã¹â»Ãá¡ÃÁÃÐºº°Ò¹¤ÇÒÁÃÙéÊÒÁÒÃ¶·Óä´éâ´Â§èÒÂ «Öè§¨ÐàËÁÒÐÊÁ¡Ñº¡ÒÃá¡é»ÑËÒ
·ÕèµéÍ§ÍÒÈÑÂ»ÃÐÊº¡ÒÃ³ì¹Í¡àË¹×Íä»¨Ò¡ÇÔ¸Õ¡ÒÃá¡é»ÑËÒ·ÕèÁÕÃÙ»áººµÒÂµÑÇ

¡ÒÃ¾Ñ²¹ÒÃÐºº°Ò¹¤ÇÒÁÃÙéâ´Â·ÑèÇä»ÊÒÁÒÃ¶áºè§à»ç¹ 4 ¢Ñé¹µÍ¹ â´Âã¹áµèÅÐ¢Ñé¹µÍ¹
ÁÕÃÒÂÅÐàÍÕÂ´´Ñ§¹Õé

1. ÈÖ¡ÉÒ¶Ö§¤ÇÒÁàËÁÒÐÊÁ¢Í§ÇÔ¸Õ¡ÒÃã¹¡ÒÃá¡é»ÑËÒ áÅÐ¡ÓË¹´¢Íºà¢µ¢Í§»ÑËÒ

2. ¡ÒÃÃÇºÃÇÁ¤ÇÒÁÃÙé (knowledge acquisition) â´Âã¹¢Ñé¹µÍ¹¹Õé¨ÐàÃÔèÁµé¹¨Ò¡¡ÒÃÃÐºØ
áËÅè§¢Í§¤ÇÒÁÃÙé·ÕèµéÍ§¡ÒÃ àªè¹ ¼ÙéàªÕèÂÇªÒã¹´éÒ¹¹Ñé¹æ (domain expert) áÅÐàÍ¡ÊÒÃµèÒ§æ

Knowledge-Based

(KB)

Inference Engine

Knowledge-Based System
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3. ¡ÒÃÍÍ¡áººÃÐºº°Ò¹¤ÇÒÁÃÙé â´Âã¹¢Ñé¹µÍ¹¹Õé¨ÐÁÕ¡ÒÃ¨Ñ´¡ÒÃâ¤Ã§ÊÃéÒ§áÅÐËÒà·¤¹Ô¤
·ÕèàËÁÒÐÊÁã¹¡ÒÃâÁà´Å¤ÇÒÁÃÙé (knowledge representation) ¨Ò¡¹Ñé¹¨Ö§¨ÐàÃÔèÁÍÍ¡áººâ»Ãá¡ÃÁ
¤ÍÁ¾ÔÇàµÍÃì «Öè§ã¹¡ÒÃÍÍ¡áºº¨ÐàÃÔèÁ´éÇÂ¡ÒÃ·´ÅÍ§ÊÃéÒ§áºº¨ÓÅÍ§ (prototype) ¢Öé¹ÁÒà¾×èÍ
ãËéà¢éÒã¨»ÑËÒáÅÐ·Ó¡ÒÃ·´ÊÍº¼ÅÅÑ¾¸ì·Õèä´é¨Ò¡áºº¨ÓÅÍ§¡Ñº¼ÙéàªÕèÂÇªÒã¹´éÒ¹¹Ñé¹æ ÇèÒ¼ÅÅÑ¾¸ì
·Õèä´éÁÕ¤ÇÒÁ¶Ù¡µéÍ§à¾ÕÂ§¾ÍÊÓËÃÑº»ÑËÒ¹Ñé¹æ ËÃ×ÍäÁè ¡èÍ¹¨Ð¾Ñ²¹Òà»ç¹ÃÐºº°Ò¹¤ÇÒÁÃÙé·ÕèÊÁºÙÃ³ì

4. ¡ÒÃµÃÇ¨ÊÍº¤ÇÒÁ¶Ù¡µéÍ§¢Í§â»Ãá¡ÃÁ (system validation) à¾×èÍá¡éä¢¢éÍº¡¾ÃèÍ§
·ÕèÍÒ¨à¡Ô´¢Öé¹·Ñé§ã¹ÊèÇ¹¢Í§â»Ãá¡ÃÁáÅÐ°Ò¹¤ÇÒÁÃÙé

ÃÐºº°Ò¹¤ÇÒÁÃÙé Mid-Rise
Mid-Rise à»ç¹ÃÐºº°Ò¹¤ÇÒÁÃÙéµé¹áºº·Õè¶Ù¡¾Ñ²¹Ò¢Öé¹à¾×èÍãªéã¹¡ÒÃªèÇÂÇÒ§áººá»Å¹

(Layout) ¢Í§ÍÒ¤ÒÃ ¡ÒÃÇÔà¤ÃÒÐËìáÅÐÍÍ¡áººÊèÇ¹ÇÔÈÇ¡ÃÃÁâ¤Ã§ÊÃéÒ§àº×éÍ§µé¹ áÅÐ»ÃÐàÁÔ¹µé¹·Ø¹
¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ â´ÂÍÒ¤ÒÃ·Õè¾Ô̈ ÒÃ³Òà»ç¹ÍÒ¤ÒÃ»ÃÐàÀ·ÊÓ¹Ñ¡§Ò¹¡Öè§·Õè¾Ñ¡ÍÒÈÑÂ·ÕèÁÕ¤ÇÒÁÊÙ§äÁèà¡Ô¹
23.0 àÁµÃ «Öè§µÒÁ¢éÍºÑÑµÔ¡ÃØ§à·¾ÁËÒ¹¤ÃàÃ×èÍ§¡ÒÃ¤Çº¤ØÁ¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ ¾.È. 2522 ÍÒ¤ÒÃ
´Ñ§¡ÅèÒÇäÁè¨Ñ´ÇèÒà»ç¹ÍÒ¤ÒÃÊÙ§ [9] ÍÒ¤ÒÃ»ÃÐàÀ·ÊÓ¹Ñ¡§Ò¹¡Öè§·Õè¾Ñ¡ÍÒÈÑÂÊèÇ¹ãËè¨ÐÁÕ·Õè¨Í´
Ã¶Â¹µÃìÍÂÙèªÑ é¹ÅèÒ§ÊØ´ ªÑé¹ÊÍ§áÅÐªÑé¹ÊÒÁ¨Ðà»ç¹ÊÓ¹Ñ¡§Ò¹ ÊèÇ¹ªÑé¹·ÕèÍÂÙ èàË¹×Í¢Öé¹ä»à»ç¹ÊèÇ¹
·ÕèãªéÊÓËÃÑº¾Ñ¡ÍÒÈÑÂ

¢éÍÁÙÅ·Õèä é̈́ Ò¡ Mid-Rise ̈ Ðà»ç¹ áºº Schematic Layout ¢Í§ÍÒ¤ÒÃ áÅÐµé¹·Ø¹ã¹¡ÒÃ¡èÍÊÃéÒ§
«Öè§ÊÒÁÒÃ¶¹Óä»ãªéã¹¡ÒÃÈÖ¡ÉÒ¤ÇÒÁà»ç¹ä»ä é́¢Í§â¤Ã§¡ÒÃ áÅÐ/ËÃ×Íà¾×èÍÍÍ¡áººÃÒÂÅÐàÍÕÂ´µèÍä»

1. â¤Ã§ÊÃéÒ§¢Í§ÃÐºº Mid-Rise
ÃÐºº Mid-Rise »ÃÐ¡Íº´éÇÂ 7 âÁ´ÙÅ«Öè§ÁÕË¹éÒ·Õèáµ¡µèÒ§¡Ñ¹´Ñ§¹Õé

· âÁ´ÙÅ User Interface ¨Ðà»ç¹âÁ´ÙÅ·ÕèãªéÊÓËÃÑºµÔ´µèÍ¡Ñº¼Ùéãªé·Ñé§ã¹ÊèÇ¹¢Í§¡ÒÃãËé
¢éÍÁÙÅ¡Ñº¼Ùéãªé ÃÑº¢éÍÁÙÅ áÊ´§¼Å·Ò§Ë¹éÒ¨Í áÅÐãËé¤ÇÒÁªèÇÂàËÅ×Íã¹¡ÒÃãªé§Ò¹
¡Ñº¼Ùéãªé´éÇÂ

· âÁ´ÙÅ Location à»ç¹âÁ´ÙÅ·ÕèãªéÊÓËÃÑºµÃÇ¨ÊÍºµÓáË¹è§·Õè¨Ð·Ó¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ
¡Ñº¡®ËÁÒÂ·ÕèÁÕ¼ÅºÑ§¤Ñºãªéã¹·éÍ§·Õè¹Ñé¹æ

· âÁ´ÙÅ Building Perimeter ¨ÐãªéÊÓËÃÑºµÃÇ¨ÊÍºÃÐÂÐÃè¹ (Set Back) ÃÍºÍÒ¤ÒÃ áÅÐ
¤ÇÒÁÊÙ§¢Í§ÍÒ¤ÒÃµÒÁ¡®ËÁÒÂ·Õèãªé¤Çº¤ØÁ¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ

· âÁ Ù́Å Pattern Generation ̈ Ðãªé¢éÍÁÙÅ·Õèä é̈́ Ò¡âÁ Ù́Å Location áÅÐ Building Perimeter
ã¹¡ÒÃÍÍ¡áºº·Ò§àÅ×Í¡¢Í§ÍÒ¤ÒÃÀÒÂã¹¢Íºà¢µ¢Í§·Õè´Ô¹·Õè¡ÓË¹´
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· âÁ´ÙÅ Structural System & Core Lift Type Evaluation ¨Ðãªé°Ò¹¤ÇÒÁÃÙé·ÕèÃÇºÃÇÁ
¨Ò¡Ê¶Ò»¹Ô¡áÅÐÇÔÈÇ¡Ã·ÕèÁÕ»ÃÐÊº¡ÒÃ³ìã¹¡ÒÃ»ÃÐàÁÔ¹ÃÙ»áºº¢Í§â¤Ã§ÊÃéÒ§ áÅÐ
ª¹Ô´¢Í§ªèÍ§ÅÔ¿µì

· âÁ´ÙÅ Preliminary Structural Design ¨Ð·Ó¡ÒÃËÒË¹èÇÂáÃ§·Õèà¡Ô´¢Öé¹ã¹â¤Ã§ÊÃéÒ§
µèÒ§æ ¢Í§ÍÒ¤ÒÃáÅÐ·Ó¡ÒÃÍÍ¡áººâ¤Ã§ÊÃéÒ§ÍÒ¤ÒÃàº×éÍ§µé¹

· âÁ´ÙÅ Cost Estimating ¨Ð·ÓË¹éÒ·Õè¤Ó¹Ç³µé¹·Ø¹¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ «Öè§ÊèÇ¹·Õèà»ç¹
â¤Ã§ÊÃéÒ§¨Ðãªé¢éÍÁÙÅ·Õèä´é¨Ò¡âÁ´ÙÅ Preliminary Structural Design ÊèÇ¹·Õèà»ç¹
§Ò¹Ê¶Ò»ÑµÂ¡ÃÃÁáÅÐ§Ò¹ÃÐººÍ×è¹æ ¨ÐÁÕ°Ò¹¢éÍÁÙÅ·Õè¾Ñ²¹Ò¢Öé¹â´Âãªé¢éÍÁÙÅ·Õèä´é
¨Ò¡§Ò¹ÇÔ¨ÑÂ¢Í§ÊÁÀ¾ [10] áÅÐºÑªÒ [11] ã¹¡ÒÃ¤Ó¹Ç³µé¹·Ø¹¤èÒ¡èÍÊÃéÒ§ÍÒ¤ÒÃ

âÁ´ÙÅ·Ñé§ËÁ´¨Ð·Ó§Ò¹µÒÁÅÓ´Ñº´Ñ§áÊ´§ã¹ÃÙ»·Õè2 â´Â·Õèã¹âÁ´ÙÅæ Ë¹Öè§¨ÐÁÕÊèÇ¹·Õèà»ç¹
°Ò¹¤ÇÒÁÃÙ é (knowledge base) ÊèÇ¹·Õ èà»ç¹°Ò¹¢éÍÁÙÅ (data base) áÅÐÊèÇ¹·Õ èà»ç¹ÇÔ¸Õ·Õ èãªé
ã¹¡ÒÃ»ÃÐÁÇÅ¼Å (method)

ÃÙ»·Õè 2 áÊ´§â¤Ã§ÊÃéÒ§¢Í§ÃÐºº Mid-Rise
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2. ¡ÒÃ·Ó§Ò¹¢Í§ÃÐºº Mid-Rise
¡ÒÃ·Ó§Ò¹¢Í§ÃÐºº Mid-Rise ¨ÐàÃÔèÁ¨Ò¡¼Ùéãªé (user) ãËé¢éÍÁÙÅà¡ÕèÂÇ¡Ñº·ÕèµÑé§áÅÐÃÒÂÅÐàÍÕÂ´

µèÒ§æ ¢Í§â¤Ã§¡ÒÃ àªè¹ ºÃÔàÇ³·Õè¨Ð·Ó¡ÒÃ¡èÍÊÃéÒ§ ¢¹Ò´¢Í§·Õè´Ô¹ ¾×é¹·ÕèãªéÊÍÂ·ÕèµéÍ§¡ÒÃà»ç¹µé¹
¨Ò¡¹Ñé¹ÃÐºº Mid-Rise ¨Ð·Ó¡ÒÃÊÃéÒ§ÃÙ»áººµèÒ§æ ·Õèà»ç¹ä»ä´é¢Í§ÍÒ¤ÒÃ¢Öé¹ÁÒâ´Âãªé¤ÇÒÁÃÙé
·ÕèÁÕÍÂÙèã¹âÁ´ÙÅµèÒ§æ ËÅÑ§¨Ò¡¹Ñé¹ÃÐºº¨Ð·Ó¡ÒÃ»ÃÐàÁÔ¹àÅ×Í¡ÃÙ»áºº·ÕèàËÁÒÐÊÁ áÅéÇ¨Ö§·Ó¡ÒÃ
ÍÍ¡áººâ¤Ã§ÊÃéÒ§ÍÒ¤ÒÃã¹àº×éÍ§µé¹¢Öé¹ áÅÐã¹¢Ñé¹µÍ¹ÊØ´·éÒÂ ÃÐºº Mid-Rise ¨Ð·Ó¡ÒÃ¶Í´áºº
áÅÐ¨Ð¤Ó¹Ç³¤èÒ¡èÍÊÃéÒ§â´Â»ÃÐÁÒ³¢Í§ÍÒ¤ÒÃÍÍ¡ÁÒä´é ¢Ñé¹µÍ¹¡ÒÃ·Ó§Ò¹µèÒ§æ áÊ´§ÍÂÙèã¹
ÃÙ»·Õè 3

ÃÙ»·Õè 3 áÊ´§¢Ñé¹µÍ¹¡ÒÃ·Ó§Ò¹¢Í§ÃÐºº Mid-Rise

3.  ¡ÒÃ¾Ñ²¹ÒÃÐºº Mid-Rise
¡ÒÃ¾Ñ²¹ÒÃÐºº Mid-Rise ãªéÇÔ̧ Õ¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁàªÔ§ÇÑµ¶Ø (Object-Oriented Programming;

OOP) ¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁáºº OOP ÁÕ¤Ø³ÊÁºÑµÔà´è¹ ¤×Í¡ÒÃÊ×º·Í´¤Ø³ÊÁºÑµÔ (inheritance) object
ËÅÑ¡·Õèä´é¶Ù¡¡ÓË¹´¢Öé¹¨ÐÊÒÁÒÃ¶¶èÒÂ·Í´¤Ø³ÊÁºÑµÔä»ÊÙè object ÂèÍÂÍ×è¹ä´é´éÇÂ ·ÓãËé¡ÒÃâ»Ãá¡ÃÁ
·Óä´é§èÒÂ¢Ö é¹à¹× èÍ§¨Ò¡ÃÐºº·Õ è¾Ñ²¹Ò¢Ö é¹¶Ù¡áºè§ÍÍ¡à»ç¹ËÅÒÂâÁ´ÙÅ áÅÐã¹áµèÅÐâÁ´ÙÅ¨ÐÁÕ
¡ÒÃ·Ó§Ò¹·Õèáµ¡µèÒ§¡Ñ¹ ´Ñ§¹Ñé¹¡ÒÃÍÍ¡áºº object µèÒ§æ ÀÒÂã¹ÃÐºº¨ÐµéÍ§ÍÍ¡áººãËéàËÁÒÐÊÁ
à¹×èÍ§¨Ò¡ã¹ºÒ§âÁ Ù́ÅÍÒ¨µéÍ§ãªéµÑÇá»Ã¢Í§ÃÐººÃèÇÁ¡Ñ¹ ¶éÒÁÕ¡ÒÃ¡ÒÃÍÍ¡áººÃÐººäÁè́ Õ¾Í ÍÒ¨·ÓãËé
à¡Ô´¤ÇÒÁÊÑºÊ¹¢Öé¹¡ÑºµÑÇá»ÃàËÅèÒ¹Õéä´é ã¹ÃÐºº Mid-Rise ̈ Ðáºè§ÍÍ¡à»ç¹ 7 âÁ´ÙÅÂèÍÂæ â´ÂÁÕâÁ´ÙÅ
user interface ·Ó¡ÒÃµÔ´µèÍ¡Ñº¼ÙéãªéáÅÐ¤Çº¤ØÁ¡ÒÃ·Ó§Ò¹¢Í§ÍÕ¡ 6 âÁ´ÙÅ·ÕèàËÅ×Í «Öè§ÃÒÂÅÐàÍÕÂ´¢Í§
object ÀÒÂã¹ÃÐºº¢Í§áµèÅÐâÁ´ÙÅÊÒÁÒÃ¶áÊ´§ä´é´Ñ§ÃÙ»·Õè 4

Plot
Boundary

Schemetic

Layout

nstruction Pricing
Quantity Takeoff Structural DesignCon
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ÃÙ»·Õè 4 áÊ´§ Object ¢Í§ÃÐºº Mid-Rise

4.  µÑÇÍÂèÒ§¢Í§°Ò¹¤ÇÒÁÃÙé·ÕèãªéÀÒÂã¹ÃÐºº Mid-Rise
°Ò¹¤ÇÒÁÃÙé·Õèä´é¾Ñ²¹Ò¢Öé¹ÀÒÂã¹ÃÐºº Mid-Rise ÁÕÍÂÙèËÅÒÂÊèÇ¹àªè¹ °Ò¹¤ÇÒÁÃÙéà¡ÕèÂÇ¡Ñº

¢éÍ¨Ó¡Ñ´¢Í§¡ÒÃ¡èÍÊÃéÒ§µÒÁ¾ÃÐÃÒªºÑÑµÔ¼Ñ§àÁ×Í§ÃÇÁ¡ÃØ§à·¾ÁËÒ¹¤Ã «Öè§ÁÕ·Ñé§áºº forward
áÅÐ backward chaining µÑÇÍÂèÒ§µèÍä»¹Õéà»ç¹°Ò¹¤ÇÒÁÃÙé·ÕèãªéÊÓËÃÑº¾Ô¨ÒÃ³Ò¾×é¹·Õè·Õè¡ÓÅÑ§¨Ð¡èÍÊÃéÒ§
ÇèÒÍÂÙèã¹à¢µ¾×é¹·Õè¤Çº¤ØÁµÒÁ¾ÃÐÃÒªºÑÑµÔ¤Çº¤ØÁ¡ÒÃ¡èÍÊÃéÒ§ËÃ×ÍäÁè áÅÐ¡®ÊÓËÃÑº»ÃÐÁÒ³
¢¹Ò´àËÅç¡àÊÃÔÁÂ×¹áÅÐàËÅç¡»ÅÍ¡ã¹àÊÒµÒÁ¢¹Ò´¢Í§àÊÒ «Öè§ä´éÁÒ¨Ò¡¡ÒÃÊÍº¶ÒÁ¼ÙéÍÍ¡áºº
·ÕèÁÕ»ÃÐÊº¡ÒÃ³ì

1
2

…
1

2

…

1
2

…

1
2

…

1
2

…

n Location
à¢µ
á¢Ç§
ºÃÔàÇ³·Õè

°Ò¹¤ÇÒÁÃÙé
1. ¾Ãº. ¡ÃØ§à·¾ÁËÒ¹¤Ã

àÃ×èÍ§¡ÒÃ¤Çº¤ØÁ¡ÒÃ
¡èÍÊÃéÒ§ÍÒ¤ÒÃ

2. ¾Ãº. ¼Ñ§àÁ×Í§ÃÇÁ
¡ÃØ§à·¾ÁËÒ¹¤Ã

n Building
- ¡ÇéÒ§ (w)
- ÂÒÇ (l)
- ÊÙ§
- Floor Aspect Area (FAS)
- ¾×é¹·Õè·ÕèµéÍ§¡ÒÃ
- ¾×é¹·Õè̈ Í´Ã¶·ÕèµéÍ§¡ÒÃ
- ¨Ó¹Ç¹ªÑé¹

n Schematic Layout
- ¡ÇéÒ§ (w)
- ÂÒÇ (l)
- ÊÙ§
- Floor Aspect Area (FAS)
- ¾×é¹·Õè·ÕèµéÍ§¡ÒÃ
- ¾×é¹·Õè̈ Í´Ã¶·ÕèµéÍ§¡ÒÃ
- ¨Ó¹Ç¹ªÑé¹

n Slab
- ¡ÇéÒ§
- ÂÒÇ
- Ë¹Ò
- %àËÅç¡àÊÃÔÁ
- »ÃÔÁÒ³äÁéáºº
...

n Baem
- ¡ÇéÒ§
- ÂÒÇ
- ÅÖ¡
- %àËÅç¡àÊÃÔÁ
- »ÃÔÁÒ³äÁéáºº
...

n Column
- ¡ÇéÒ§
- ÊÙ§
- %àËÅç¡àÊÃÔÁ
- »ÃÔÁÒ³äÁéáºº
...

n Footing
- ¡ÇéÒ§
- ÂÒÇ
- Ë¹Ò
- %àËÅç¡àÊÃÔÁ
- »ÃÔÁÒ³äÁéáºº
...

n ÃÒ¤Ò¤èÒ¡èÍÊÃéÒ§ÍÒ¤ÒÃ
¤èÒ¤Í¹¡ÃÕµ
¤èÒàËÅç¡àÊÃÔÁ
¤èÒäÁéáºº
¤èÒáÃ§
...

n Floor Layout Design
á¼è¹¾×é¹ (Slab)
¤Ò¹ (Beam)
àÊÒ (Column)
°Ò¹ÃÒ¡ (Footing)

°Ò¹¤ÇÒÁÃÙé
ã¹¡ÒÃÍÍ¡áºº
â¤Ã§ÊÃéÒ§ÍÒ¤ÒÃ

n ª¹Ố ¢Í§â¤Ã§ÊÃéÒ§
¤Ò¹ ¤ÊÅ. & ¾×é¹ ¤ÊÅ.
¤Ò¹ ¤ÊÅ. & ¾×é¹ËÅèÍÊÓàÃç̈
¾×é¹äÃé¤Ò¹
¾×é¹¤Í¹¡ÃÕµÍÑ´áÃ§

n ª¹Ố ¢Í§ªèÍ§ÅÔ¿µì
¡ÅÒ§ (Center)
ÁØÁ (Corner)
¢Íº (Edge)
Detache

°Ò¹¤ÇÒÁÃÙé
1. ã¹¡ÒÃàÅ×Í¡ª¹Ô´â¤Ã§ÊÃéÒ§ÍÒ¤ÒÃ
2. ã¹¡ÒÃàÅ×Í¡ª¹Ố ¢Í§ªèÍ§ÅÔ¿µì

Inherited by

Instance of



ÇÒÃÊÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò Á¨¸. »Õ·Õè 23 ©ºÑº·Õè 2 ¾ÄÉÀÒ¤Á-ÊÔ§ËÒ¤Á 254340

IF ¾×é¹·Õè¡èÍÊÃéÒ§ÍÂÙèã¹à¢µ´ØÊÔµ
AND ¾×é¹·Õè¡èÍÊÃéÒ§ÍÂÙèã¹á¢Ç§ÊÇ¹¨ÔµÃÅ´Ò
OR ¾×é¹·Õè¡èÍÊÃéÒ§ÍÂÙèã¹á¢Ç§¶¹¹¹¤ÃäªÂÈÃÕ
OR ¾×é¹·Õè¡èÍÊÃéÒ§ÍÂÙèã¹á¢Ç§´ØÊÔµ
OR ¾×é¹·Õè¡èÍÊÃéÒ§ÍÂÙèã¹á¢Ç§ÇªÔÃ¾ÂÒºÒÅ
OR ¾×é¹·Õè¡èÍÊÃéÒ§ÍÂÙèã¹á¢Ç§ÊÕèáÂ¡ÁËÒ¹Ò¤
THEN ¾×é¹·Õè¡èÍÊÃéÒ§ÍÂÙèã¹¾×é¹·Õè¤Çº¤ØÁµÒÁ¾ÃÐÃÒªºÑÑµÔ

µÑÇÍÂèÒ§°Ò¹¤ÇÒÁÃÙé·ÕèãªéÊÓËÃÑºËÒÃÐÂÐÃè¹´éÒ¹·ÕèÍÂÙèµÔ´¶¹¹¢Í§ÍÒ¤ÒÃ
IF ¤ÇÒÁ¡ÇéÒ§¢Í§¶¹¹ (Á.) >= 6
AND ¤ÇÒÁ¡ÇéÒ§¢Í§¶¹¹ (Á.) < 10
THEN ÃÐÂÐÃè¹´éÒ¹µÔ´¶¹¹ (Á.) = 6 - [¤ÇÒÁ¡ÇéÒ§¢Í§¶¹¹(Á.) / 2]

µÑÇÍÂèÒ§°Ò¹¤ÇÒÁÃÙé·ÕèãªéÊÓËÃÑºËÒª¹Ô´¢Í§àËÅç¡àÊÃÔÁã¹àÊÒ
IF  ¢¹Ò´¢Í§àÊÒ («Á.) <= 30
THEN  ¢¹Ò´àËÅç¡Â×¹ = DB12
AND  ¢¹Ò´àËÅç¡»ÅÍ¡ = RB6
AND ÃÐÂÐËèÒ§ÃÐËÇèÒ§àËÅç¡»ÅÍ¡ («Á.) = 15

ã¹¡ÒÃ·Ó§Ò¹¢Í§ÃÐºº à¤Ã×èÍ§Í¹ØÁÒ¹¨Ð·ÓË¹éÒ·Õè¤é¹ËÒáÅÐàÅ×Í¡ãªé°Ò¹¤ÇÒÁÃÙé·ÕèàËÁÒÐÊÁ
¡Ñº¢Ñ é¹µÍ¹ã´æ àÁ× èÍ»ÃÐÁÇÅ¼ÅàÊÃç¨¨Ð¡ÓË¹´ãËé¼Å·Õ èä´éà»ç¹¢éÍà·ç¨¨ÃÔ§ãËÁè (facts) áÅÐ
à¤Ã× èÍ§Í¹ØÁÒ¹¨ÐàÅ×Í¡°Ò¹¤ÇÒÁÃÙ é·Õ èà¡Õ èÂÇ¢éÍ§ÁÒ»ÃÐÁÇÅÍÕ¡¨¹¡ÇèÒ¨Ðä´é¼ÅÊÃØ»¢Ñ é¹ÊØ´·éÒÂ
¡®·ÕèáÊ´§¢éÒ§µé¹ã¹ÊèÇ¹¢Í§¡ÒÃ»ÃÐÁÒ³¢¹Ò´àËÅç¡àÊÃÔÁ à»ç¹¡®·Õè chain µèÍà¹× èÍ§¡Ñ¹ÁÒ
«Öè§àËÁÒÐÊÁ¡ÑºªèÇ§ span ¢Í§ÍÒ¤ÒÃ·Õè»ÃÐàÁÔ¹ÍÂÙè¢³Ð¹Ñé¹ äÁèãªèà»ç¹¡®·ÕèãªéÊÓËÃÑº·Ø¡ÍÒ¤ÒÃ

¹Í¡àË¹×Í¨Ò¡°Ò¹¤ÇÒÁÃÙé·Õè¡ÅèÒÇáÅéÇ ÃÐºº Mid-Rise ÂÑ§ÁÕ°Ò¹¤ÇÒÁÃÙé·Õèà¡ÕèÂÇ¢éÍ§ÍÂèÒ§Í×è¹
ÍÕ¡àªè¹ °Ò¹¤ÇÒÁÃÙé·ÕèºÃÃ Ø̈¢éÍºÑÑµÔ¡ÃØ§à·¾ÁËÒ¹¤ÃàÃ×èÍ§¡ÒÃ¤Çº¤ØÁ¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ [9] °Ò¹¤ÇÒÁÃÙé
·ÕèºÃÃ¨Ø¤ÇÒÁÃÙéà¡ÕèÂÇ¡Ñº Schematic Design ·ÕèãªéÊÓËÃÑº¡ÒÃ¡ÓË¹´ÃÙ»áºº·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁ
°Ò¹¤ÇÒÁÃÙéà¡ÕèÂÇ¡ÑºÃÐººâ¤Ã§ÊÃéÒ§µèÒ§æ ¡Ñº»ÃÐâÂª¹ìãªéÊÍÂ [12] à»ç¹µé¹
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5. µÑÇÍÂèÒ§Ë¹éÒ¨ÍáÊ´§¡ÒÃ·Ó§Ò¹¢Í§ÃÐºº Mid-Rise
ÃÐºº Mid-Rise ä´é¶Ù¡ÍÍ¡áººãËéÁÕ¤ÇÒÁ§èÒÂµèÍ¼Ùéãªé§Ò¹ (user-friendly) ÃÙ»·Õè 5 ¶Ö§ ÃÙ»·Õè 8

áÊ´§µÑÇÍÂèÒ§¢Í§Ë¹éÒ¨ÍºÒ§ÊèÇ¹·ÕèÁÕÍÂÙèã¹ÃÐºº Mid-Rise ã¹Ë¹éÒ¨Í´Ñ§ÃÙ»·Õè 5 à»ç¹Ë¹éÒ¨Í
ÊÓËÃÑºãËé¼Ù éãªéàÅ×Í¡à¢µáÅÐá¢Ç§¢Í§Ê¶Ò¹·Õ èµ Ñ é§â¤Ã§¡ÒÃ «Ö è§¨Ò¡ÃÙ»¨Ðà»ç¹¡ÒÃàÅ×Í¡á¢Ç§
ÇªÔÃ¾ÂÒºÒÅ à¢µ´ØÊÔµ «Öè§¨ÐÍÂÙèã¹ºÃÔàÇ³·Õè 2 µÒÁ¾ÃÐÃÒªºÑÑµÔ¤Çº¤ØÁ¡ÒÃ¡èÍÊÃéÒ§ÍÒ¤ÒÃ
¡ÃØ§à·¾ÁËÒ¹¤Ã

ÃÙ»·Õè 5 Ë¹éÒ¨ÍÊÓËÃÑºãËé¼ÙéãªéàÅ×Í¡ºÃÔàÇ³¢Í§µÓáË¹è§·ÕèµÑé§â¤Ã§¡ÒÃã¹á¼¹·Õè

µÑÇÍÂèÒ§Ë¹éÒ¨Í´Ñ§áÊ´§ã¹ÃÙ»·Õè 6 ¹Õéà»ç¹Ë¹éÒ¨ÍÊÓËÃÑº»ÃÐàÁÔ¹à¾×èÍàÅ×Í¡ÃÐººâ¤Ã§ÊÃéÒ§
·Õè¨Ð¡èÍÊÃéÒ§¢Í§ÍÒ¤ÒÃ «Öè§¼Ùéãªé¨ÐµéÍ§ãËé¤ÇÒÁÊÓ¤Ñ¢Í§ÃÒÂ¡ÒÃáµèÅÐÃÒÂ¡ÒÃ´Ñ§áÊ´§ã¹ÃÙ» ¨Ò¡¹Ñé¹
Mid- Rise ̈ Ð·Ó¡ÒÃ»ÃÐàÁÔ¹¼Åâ´Âãªé°Ò¹¤ÇÒÁÃÙé·ÕèáÊ´§ã¹µÒÃÒ§·Õè 1 «Öè§»ÃÑº»ÃØ§ÁÒ¨Ò¡§Ò¹ÇÔ̈ ÑÂ¢Í§
Edward áÅÐ Joseph [13] áÅÐ»ÃÐàÁÔ¹¤ÇÒÁàËÁÒÐÊÁâ´ÂÊ¶Ò»¹Ô¡·ÕèÁÕ»ÃÐÊº¡ÒÃ³ìã¹»ÃÐà·È
µÑÇàÅ¢·ÕèáÊ´§ã¹µÒÃÒ§¨Ðºè§ªÕé¶Ö§¤ÇÒÁàËÁÒÐÊÁàªÔ§à»ÃÕÂºà·ÕÂº¢Í§ÃÐººâ¤Ã§ÊÃéÒ§µèÒ§æ ¡Ñºà§×èÍ¹ä¢
¹Ñé¹æ â´ÂËÁÒÂàÅ¢ 1 áÊ´§¤ÇÒÁàËÁÒÐÊÁÁÒ¡·ÕèÊØ´ áÅÐËÁÒÂàÅ¢ 4 áÊ´§¤ÇÒÁàËÁÒÐÊÁ¹éÍÂ·ÕèÊØ´
ÃÐºº Mid-Rise ¨Ð»ÃÐàÁÔ¹¼ÅáÅÐáÊ´§ÃÒÂ¡ÒÃ¢Í§ÃÐººâ¤Ã§ÊÃéÒ§àÃÕÂ§µÒÁÅÓ´Ñº¤Ðá¹¹·Õèä´é
¨Ò¡ÁÒ¡ä»¹éÍÂ ́ Ñ§áÊ´§ã¹ÃÙ» «Öè§¨Ò¡Ë¹éÒ¨Íã¹ÃÙ»·Õè 6 ¹Õé ÃÐºº·Õèä é́¤Ðá¹¹ÁÒ¡·ÕèÊǾ ¤×Í ÃÐººâ¤Ã§ÊÃéÒ§
·Õèãªé¤Ò¹à»ç¹¤Í¹¡ÃÕµËÅèÍã¹·ÕèáÅÐ¾×é¹à»ç¹¤Í¹¡ÃÕµËÅèÍÊÓàÃç¨ (Cast-in-place beam with pre-cast
slab) «Öè§ËÅÑ§¨Ò¡àÅ×Í¡ÃÐºº¢Í§â¤Ã§ÊÃéÒ§ä´éáÅéÇ ÃÐºº Mid-Rise ¨ÐÍÍ¡áººáÅÐÊÒÁÒÃ¶áÊ´§¼Å
¡ÒÃÍÍ¡áººã¹ÃÙ»áººÊÒÁÁÔµÔä´é´Ñ§áÊ´§ã¹ÃÙ»·Õè 7 áÅÐÂÑ§ÊÒÁÒÃ¶ËÒÃÒ¤Òµé¹·Ø¹·Õèãªé¡èÍÊÃéÒ§ÍÒ¤ÒÃ
â´Â»ÃÐÁÒ³ä´é´Ñ§áÊ´§ã¹ÃÙ»·Õè 8
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µÒÃÒ§·Õè 1 à¡³±ì·Õèãªéã¹¡ÒÃ»ÃÐàÁÔ¹àÅ×Í¡ÃÐººâ¤Ã§ÊÃéÒ§ª¹Ô´¢Í§ÃÐººâ¤Ã§ÊÃéÒ§

ª¹Ố ¢Í§ÃÐººâ¤Ã§ÊÃ�Ò§

¡ÒÃãª�»ÃÐâÂª¹�

Cast-in-
Place Beam
& Cast-in-
Place Slab

Cast in
Place

Beam &
Pre-Cast

Slab

Flat
Slab

Post-
tension

Slab

1 Å´¤ÇÒÁÊÙ§ÃÐËÇ�Ò§ªÑé¹ 4 3 2 1
2 Å´ÃÐÂÐàÇÅÒ¡ÒÃµỐ µÑé§ 4 1 3 2
3 Å´ÃÐÂÐàÇÅÒã¹¡ÒÃ¡�ÍÊÃ�Ò§ 4 2 2 1
4 ÁÕÍÑµÃÒ¡ÒÃ·¹ä¿ÁÒ¡·ÕèÊǾ àÁ×èÍà¡Ố à¾ÅÔ§äËÁ� 2 3 1 4
5 ÃÒ¤Ò¡�ÍÊÃ�Ò§¹�ÍÂ·ÕèÊǾ 1 2 3 4
6 ¡ÒÃà»ÅÕèÂ¹á»Å§â¤Ã§ÊÃ�Ò§ÍÒ¤ÒÃ·íÒä �́§�ÒÂ·ÕèÊǾ 2 1 3 4
7 ÊÒÁÒÃ¶¡�ÍÊÃ�Ò§ä �́ã¹ÊÀÒÇÐÍÒ¡ÒÈ·ÕèäÁ�́ Õ 4 3 4 4
8 ÊÒÁÒÃ¶ãª�â¤Ã§ÊÃ�Ò§¢Í§¾×é¹á·¹à¾´Ò¹ä �́ 4 4 3 2
9 ·íÒáººËÅ�Í¤Í¹¡ÃÕµä �́ÁÒ¡·ÕèÊǾ 4 1 3 2
10 ·íÒ§Ò¹àËÅç¡àÊÃÔÁ¤Í¹¡ÃÕµä �́§�ÒÂ·ÕèÊǾ 2 1 4 2

1 = àËÁÒÐÊÁ·ÕèÊØ´ / 4 = àËÁÒÐÊÁ¹éÍÂ·ÕèÊØ´

ÃÙ»·Õè 6 Ë¹éÒ¨ÍÊÓËÃÑº»ÃÐàÁÔ¹àÅ×Í¡ÃÐººâ¤Ã§ÊÃéÒ§
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ÃÙ»·Õè 7 Ë¹éÒ¨ÍáÊ´§¼Å¡ÒÃÍÍ¡áººâ¤Ã§ÊÃéÒ§¼èÒ¹·Ò§â»Ãá¡ÃÁ Graphics

ÃÙ»·Õè 8  Ë¹éÒ¨ÍáÊ´§¼Å¡ÒÃ»ÃÐÁÒ³ÃÒ¤Ò¢Í§ÃÐººâ¤Ã§ÊÃéÒ§¢Í§ÍÒ¤ÒÃ
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¡ÒÃµÃÇ¨ÊÍº¡ÒÃ·Ó§Ò¹¢Í§ÃÐºº Mid-Rise
¹Í¡àË¹×Í¨Ò¡¡ÒÃµÃÇ¨ÊÍºÃÐºº Mid-Rise ¡Ñº¡ÒÃÍÍ¡áººáÅÐ»ÃÐÁÒ³ÃÒ¤Ò¨ÃÔ§áÅéÇ ÂÑ§ä é́

·Ó¡ÒÃà»ÃÕÂºà·ÕÂº¡Ñº¡ÒÃ»ÃÐÁÒ³ÃÒ¤Òâ´ÂãªéÃÒ¤ÒµèÍ¾×é¹·ÕèãªéÊÍÂ ¨Ò¡¢éÍÁÙÅ¢Í§àÈÃÉ°¾§Èì [8]
¾ºÇèÒÃÒ¤Ò¢Í§§Ò¹â¤Ã§ÊÃéÒ§ÍÒ¤ÒÃ¤Í¹¡ÃÕµàÊÃÔÁàËÅç¡ 5-6 ªÑé¹ ³ »Õ 2539 ÁÕÃÒ¤Ò 2,039 ºÒ·
µèÍµÒÃÒ§àÁµÃ ´Ñ§¹Ñé¹¨Ò¡µÑÇÍÂèÒ§·´ÊÍºÁÕ¾×é¹·ÕèãªéÊÍÂÃÇÁ·Ñé§ÊÔé¹ 5,400 µÒÃÒ§àÁµÃ áÅÐàÁ×èÍ¤Ô´
à»ç¹ÃÒ¤ÒµèÍ¾×é¹·ÕèãªéÊÍÂ ÃÒ¤Ò¢Í§§Ò¹â¤Ã§ÊÃéÒ§ÍÒ¤ÒÃ·Õèä é̈́ Ò¡ÃÐºº Mid-Rise ̈ ÐÁÕÃÒ¤Ò 1,749 ºÒ·
µèÍµÒÃÒ§àÁµÃ «Öè§¾ºÇèÒ¨ÐÁÕ¤ÇÒÁáµ¡µèÒ§¡Ñ¹ÃéÍÂÅÐ -16.58 â´ÂÃÒ¤Ò·Õèáµ¡µèÒ§¡Ñ¹¹ÕéÍÒ¨à»ç¹¼Å
à¹×èÍ§ÁÒ¨Ò¡¤ÇÒÁËÅÒ¡ËÅÒÂ¢Í§ÅÑ¡É³Ð§Ò¹â¤Ã§ÊÃéÒ§ã¹´éÒ¹¹éÓË¹Ñ¡ºÃÃ·Ø¡ãªé§Ò¹ ÃÐÂÐªèÇ§àÊÒ
ÅÑ¡É³Ð¢Í§§Ò¹°Ò¹ÃÒ¡ áÅÐÅÑ¡É³Ð¡ÒÃãªéÊÍÂ¢Í§¾×é¹·ÕèÀÒÂã¹µÑÇÍÒ¤ÒÃÍÑ¹à»ç¹¼Å·ÓãËéÃÒ¤Ò
·Õè»ÃÐàÁÔ¹ä´éÁÕ¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹ä»ºéÒ§ áµèÂÑ§ÍÂÙèã¹à¡³±ì·ÕèÂÍÁÃÑºä´é

ÊÓËÃÑºµé¹·Ø¹¡èÍÊÃéÒ§ã¹ÊèÇ¹¢Í§§Ò¹ã¹ÃÐººÍ×è¹àªè¹ ÃÐººÊØ¢ÒÀÔºÒÅ ÃÐººä¿¿éÒ ÃÐºº
»ÃÑºÍÒ¡ÒÈ ÏÅÏ Mid-Rise ãªé¢éÍÁÙÅ¢Í§§Ò¹ÇÔ¨ÑÂ·ÕèÁÕÁÒ¡èÍ¹ÁÒ·Ó¡ÒÃ»ÃÐàÁÔ¹â´Â¤Ô´à»ç¹ÊÑ´ÊèÇ¹
à»ÃÕÂºà·ÕÂº¡Ñº§Ò¹â¤Ã§ÊÃéÒ§ ·Ñé§¹Õéà¹×èÍ§¨Ò¡¨Ò¡§Ò¹ÇÔ¨ÑÂ´Ñ§¡ÅèÒÇ¾ºÇèÒ §Ò¹â¤Ã§ÊÃéÒ§ÁÕÊÑ´ÊèÇ¹
ÊÙ§·ÕèÊØ´àÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº§Ò¹ÃÐººÍ×è¹ à¾×èÍãËéµé¹·Ø¹¡ÒÃ¡èÍÊÃéÒ§§Ò¹ÃÐººÁÕ¤èÒã¡Åéà¤ÕÂ§¡Ñº
¤ÇÒÁà»ç¹¨ÃÔ§ÁÒ¡ÂÔè§¢Öé¹ Ö̈§ä é́áºè§ÃÒ¤Ò§Ò¹ã¹áµèÅÐÃÐººÍÍ¡à»ç¹ ÃÒ¤ÒÊÙ§ ÃÒ¤Ò¡ÅÒ§áÅÐÃÒ¤ÒµèÓ «Öè§
¼ÙéãªéÊÒÁÒÃ¶àÅ×Í¡ä´éµÒÁ¤ÇÒÁàËÁÒÐÊÁ ÃÒÂÅÐàÍÕÂ´¢Í§¡ÒÃ»ÃÐÁÒ³ÃÒ¤Ò§Ò¹ÃÐººÊÒÁÒÃ¶Ê×º¤é¹
ä´é¨Ò¡§Ò¹ÇÔ¨ÑÂ [10], [11] µé¹·Ø¹¡èÍÊÃéÒ§·Ñé§ËÁ´¢Í§â¤Ã§¡ÒÃÊÒÁÒÃ¶ËÒä´é¨Ò¡¡ÒÃ¹ÓÊèÇ¹
·Õèà»ç¹§Ò¹â¤Ã§ÊÃéÒ§ÃÇÁ¡Ñº§Ò¹ÃÐººÍ×è¹æ ´Ñ§·Õè¡ÅèÒÇäÇé¢éÒ§µé¹

ÊÃØ»¼Å
¨Ò¡¡ÒÃ·Ó¡ÒÃÈÖ¡ÉÒÇÔ̈ ÑÂà¾×èÍ¾Ñ²¹ÒÃÐºº°Ò¹¤ÇÒÁÃÙéÊÓËÃÑº¡ÒÃÍÍ¡áºº áÅÐ»ÃÐÁÒ³ÃÒ¤Ò

ÍÒ¤ÒÃ¾Ñ¡ÍÒÈÑÂÊÓ¹Ñ¡§Ò¹ã¹àº×éÍ§µé¹¹Ñé¹ ÊÒÁÒÃ¶ÊÃØ»ä´éÇèÒ ÁÕ¤ÇÒÁà»ç¹ä»ä´é·Õè¨Ð¾Ñ²¹ÒÃÐºº
°Ò¹¤ÇÒÁÃÙ éà¢éÒÁÒªèÇÂã¹¡ÒÃÍÍ¡áºº·Ò§Ê¶Ò»ÑµÂ¡ÃÃÁâ´Âà©¾ÒÐã¹ÊèÇ¹·Õ èÁÕ¡ÒÃµÃÇ¨ÊÍº
¡Ñº¡®ËÁÒÂµèÒ§æ à¹×èÍ§¨Ò¡ÁÕ¢Ñé¹µÍ¹·Õè¤èÍ¹¢éÒ§«Ñº«éÍ¹·ÓãËé¡ÒÃà¢ÕÂ¹â»Ãá¡ÃÁã¹áººà ỐÁ·Óä é́ÂÒ¡
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