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ǡ ƿ ǌǾ   ICT( )ȅ Ǌǒ BIM/CIMȅ Ǌ 

╗ ǡ ¤ ȠȢȯɉǡ ƿ ǈǿǙƷǾ¡BIM/CIMǛǢ 

Building / Construct ion Information Modeling/Managementǡ ǚƵǽ ╗ Ǟ

¤ ¤ ƾǼ ǡ   ǡ ǞƽƷǙǵȰºȨ ¤

ǈǎǾǛǛǵǞ  ǞȂǒǾ ǡ ȅ ⌐ǞǌǾǵǡǚƵǾ¡  

 זּ∙) )ǚǢ BIM/CIMǡ ¤   ǡוֹ №Ƿɔºɔ ǽǞ

ǄǙ 2012 ǻǽ ȅ Ǵ  2023 ǱǚǞ ǝǵǡȅ ǂ Ǚǡ Ǟ

BIM/CIMȅ Ǌǒ¡BIM/CIMǡ ǛǊǙǢ  ǡ ¤    

ǚƵǽ  ǫǡ   ǫǡ   ¤ ¤ ǡ  

ǡ ǽ Ʒ   ǡ ƻǾּט  ǡּס טּ ǡ ƿƵǽ ╗

ǡ ¤ ȠȢȯɉǡ ǦǞ ƿ ǈǿǙƷǾ¡

Ǣ 3 ɋȰɔǡ ȅ ǛǊǙƷǒƿ  5 ǡ ǞƽƷǙǢ  ǚ

⅛ƹ ȅȰȡȨɔּטǊ ╗ ǡ ¤ ȠȢȯɉǡ ȅטּ ǾǆǛǛ ǈǿǙƷǾǛ

ǆȀǚƵǾ 

 

 זּ∙) )ǞƽƷǙǢ  ǡ ƿ Ǽǿ  ǡ

┐ Ƿ ǡ ƿ ǱǖǙƷǾ ȅ Ǳƻ  ƾǼ┐ ¤

Ǟ Ǿ╗ ǡ ( ¤ ¤ ¤ ¤ ¤ )ǡ Ǜ טּ

ȅ ǾǒǴ  ǡ Ǟ ǊǒBIM/CIMȅ Ǌ  2020 ǞÔ Ǟ

ƽǄǾCIM ȕȍȲɒȍɜ  זּ∙) ȕȍȲɒȍɜ )Õȅ Ǌǒ¡ 2020 ǡ

Ǧ 2021 ǡ╗ Ǟǻǽ  ǞƽǄǾBIM/CIM ǡ Ǣ לּ ȅ

ǂǌǬǙǡ ¤ ǛǝǖǙƷǾ¡ ƾǼ 2 Ǌǒ 2022 ǞǢ  ǡ

3 ɋȰɔǚ ǌǾ ƿ ǚƵǾǛƷǖǒ Ƿ  3 ɋȰɔǡ

Ǜ Ǟוֹ ǌǾ ƿ ǝǂ Ǟ ǲ ǿǙƷǝƷǛƷƹ ȅ Ǳƻ  ǡ

Ǜ ȅ Ǌǒ  זּ    ǡ ÈLodÉȅ ǌǾǛǛǵǞ 

ǡ Ǜ ȅוֹ ǽǱǛǴǙǀǒǛǆȀǚƵǾ¡  

ǚǢ  ǡǈǼǝǾBIM/CIM ǡ ȅ ǾǬǂ ǆǿǱǚ ǈǿǙƷǝƾǖǒȱ

ɜȶɔÈȠºɔȲȱɜȶɔ  ȱɜȶɔÉ  ǡ3 ɋȰɔǡ Ǧȱɜȶɔǡ3

ɋȰɔ ǡɕɂɔ ȅ ǊȕȍȲɒȍɜǫ ☿Ǌǒ¡ 

Ǟǻǽ  ǞƽǄǾBIM/CIMǡ Ǧ ƿ ǈǿ 

BIM/CIMƿ Ǟ ¤◖ ǈǿǾǆǛȅ ǊǙƷǾ¡  
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1.  

 

1.1.  

 

●▬♪ꜝ▬fi│⁸ ─ ה ה ⌐ BIM/CIM╩ ∆╢ ─

⁸ ⁸BIM/CIM⸗♦ꜟ─ ה ⁸ ≤ ─ ⌐ ∆╢ ⌂ ⅎ╩

⇔√╙─≢№╢⁹ 

 

 ( )  

 BIM/CIM≤│⁸Building/Construction Information Modeling/Management ─ ≢№╡⁸ ה

ה ⅛╠ 3 ⸗♦ꜟ╩ ⇔⁸ ─ ⁸ ⁸ ─ ⌐⅔™≡╙ 3

⸗♦ꜟ╩ ה ↕∑╢≤≤╙⌐⁸ ⌐╦√╢ ─ ╩ ⌐⇔⁸ ─

╩ ╢╙─≢№╢⁹ ⌐│⁸ ≤∆╢ ─ ⌂ ╩ 3 ≢ ⇔√₈3 ⸗♦ꜟ₉

≤ ─ ╛ ╩ ∆₈ ₉ ╩ ∑√╙─⅜ BIM/CIM⸗♦ꜟ≤ ↕╣≡™╢⁹  

≢│⁸ ─ ⌐╟╢ ╩ ╕ⅎ⁸ ╩ ⌐ 2018 ⅛╠

┘ ╩ ⌐ BIM/CIM ─ ╩ ⇔⁸ ה ה ─ ⅛╠

╩ ⇔⁸ ⌐⅔↑╢ BIM/CIM ─ ⁸ ∆╢ ⁸BIM/CIM⸗♦ꜟ─ ה

⁸ ≤ ─ ⌐≈™≡ ╩ ™⁸ ⌐⅔↑╢ ⌂ ⅎ╩ ●▬♪ꜝ▬

fi⌐ ⇔√⁹ ●▬♪ꜝ▬fi≢│⁸3 ─ BIM/CIM⸗♦ꜟ 3 ⸗♦ꜟ⁸2 ⸗♦ꜟ⁸3

⸗♦ꜟ ╩ ⇔⁸ ╛ ⁸ ⌐ ∂≡⸗♦ꜟ╩ ∆╢↓≤≤⇔√⁹↓╣╠⌐≈™

≡│ ≢ ╩ ═╢⁹ 

●▬♪ꜝ▬fi╩ ⌐⁸ ∆╢ ─ ╛ ⌐ ∂≡ ≤ ≢ ─ ⁸BIM/CIM

─ ╩ ℮╙─≢№╢⁹⌂⅔⁸ ─ ╛ BIM/CIM ⌐╟╢ ╩ ⇔⁸ ●▬

♪ꜝ▬fi│ ⇔≡™ↄ⁹ 

ה ה ─ ⌐≈™≡─ │₈ ⌐⅔↑╢ BIM/CIM

●▬♪ꜝ▬fi ₉╩ ↕╣√™⁹ 
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1.2. BIM/CIM  

 

(1)  BIM/CIM─ │ ⅛╠ ⌐ ╢ ─ ⁸ ⁸ ⁸ ⁸ ⁸

⌐⅔↑╢ ◦☻♥ⱶ─ ┘ ╩ ╢↓≤╩ ≤∆╢⁹ 

(2)  ≢│⁸i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ≤ ⇔√ BIM/CIM╩ ∆╢⁹ 

 

 

(1) ≢│⁸BIM/CIM Building/Construction Information Modeling/Management ─  

╩ ─╟℮⌐ ↑≡™╢⁹ 

₈ ה ⁸ ⁸ ⁸ ה ─ ⌐⅔™≡⁸ ╩ ↕∑⌂⅜╠ BIM/CIM

⸗♦ꜟ╩ ה ↕∑⁸ ∑≡ ⌐╦√╢ ─ ╩ ⌐∆╢↓≤≢⁸

─ ה ◦☻♥ⱶ ─ ה ╩ ╢↓≤╩ ≤∆╢⁹ 

⌐ 3 ⸗♦ꜟ╩ ∆╢∞↑≢⌂ↄ⁸ ─ ICT Information and Communication 

Technology ≤ ╩ ╡⌂⅜╠⁸ ≢ ─ ™ ה ◦☻♥ⱶ─ ╩ ∆⁹₉

BIM/CIM ●▬♪ꜝ▬fi( ) 1   R4.3╟╡  

╙ ⌐⁸ ─ ICT≤ ╩ ╡⁸ ⅛╠ ⌐ ╢ ─ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⌐ ⌐ ⅝╩ ™≡⁸ ◦☻♥ⱶ─

┘ ╩ ╢↓≤╩ ≤∆╢⁹ 

 

(2) ⌐⅔↑╢ BIM/CIM│⁸2017 ⅛╠ ⱪכꜟ◓ ≢ ╩ ⇔≡™╢☻ⱴכ♩▬fi

ⱨꜝⱴⱠ☺ⱷfi♩◦☻♥ⱶ₈i - DREAMs₉─ GISⱪꜝ♇♩ⱨ◊כⱶ≤ ⇔≡ ∆╢╙─≢№╢⁹ 

≢│⁸ ⅜ 327km─ ─ ⁸♃כ♦ ה ─ ↕⁸♃כ♦

╠⌐│⁸ ─ 3 ⅜♃כ♦ i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ⌐♦כ♃ⱬכ☻≤⇔≡

↕╣≡™╢⁹i - DREAMs│⁸ ⌂ ╩ ⌐ ∆╢◦☻♥ⱶ≤⌂∫≡⅔╡⁸↓─

◦☻♥ⱶ╩ ∆╢↓≤⅜ ≤ ⅎ⁸ i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ╩ ≤⇔√

BIM/CIM╩ ∆╢↓≤≤⇔√⁹ ⌐ i - DREAMs ≤ ⇔√ BIM/CIM ▬ⱷכ☺╩ ∆⁹ 

⌐│⁸GISⱪꜝ♇♩ⱨ◊כⱶ─ ⌐⁸ ─ BIM/CIM⸗♦ꜟ╩ ↑⁸∕─⸗♦

ꜟ ⌐ ╛ ⁸ ─ BIM/CIM⸗♦ꜟ╩ ∆╢ ╩ ⇔ ─

╩ ℮⁹↓╣⌐╟╡⁸ ─ ╩ ─ ┼ ⅛≈ ⌐ ←↓≤⅜ ≤

⌂╡⁸ ⌐⅔↑╢ ─ ⁸ ─ ╩ ┼ⱨ▫כ♪Ᵽ♇◒

⁸ ≢─ ┘ ⅜ ╠╣╢⁹BIM/CIM⸗♦ꜟ─ ┘ BIM/CIM ─

│ ⌐ ∆⁹ 

⌐│⁸i - DREAMs╩ ≤ ⇔⁸ ⌐╦√╢ ה ⅜

╩ ⁸ ∆╢↓≤⅜≢⅝╢ ⱪꜝ♇♩ⱨ◊כⱶ≤∆╢↓≤≢ ⌂ ╩

∆╢↓≤╩ ⇔≡™╢⁹↓╣⌐╟╡⁸ ≢ ⌂ ┘⁸ ⌂ ⅜↕

╣⁸╟╡ ─ ╩ ∆⁹ 
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1 i - DREAMs≤ ⇔√ BIM/CIM ▬ⱷכ☺ 

  

i-DREAMs
(GIS ṇ )

ḱ CIM

GIS ṇ וֹ

ḭ

ễ CAD ṇ ḱ ḭ

ḱ BIM/CIM        
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1.3. BIM/ CIM  

 

BIM/CIM─ │⁸ ≤⇔≡⁸ ה ┘ ⌐⅔↑╢

┘ ⌐ ╦╢ ה ⁸ ≤∆╢⁹ 

 

 

BIM/CIM─ │⁸ ⌐╟╢ BIM/CIM ─ ⁸ ≤⇔≡⁸ ה

┘ ⌐⅔↑╢ ┘ ⌐ ╦╢ ה ⁸ ≤∆╢⁹BIM/CIM

╩ ∆╢ │ ●▬♪ꜝ▬fi╩ ∆╢⁹⌂⅔⁸ ┘ ⌐ ╦╠⌂™ ה

│ BIM/CIM─ ≤∆╢⁹BIM/CIM ≤⌂╢ ┘ ה

╩ 1⌐ ∆⁹ 

BIM/CIM─ ⌐≈™≡ ⅜ ∂√ │⁸ DX DX ⌐ ↕╣√™⁹ 

 

[ ┘ ]  

· ⁸  

· ♩fiⱠꜟ fiⱠꜟ⁸♩♪ꜟכ◦ ♩fiⱠꜟ  

·  

ה · ⁸  

· ⁸ ⁸ ⁸ ⁸ ⁸ ה  

 

1.   BIM/CIM ≤⌂╢ ┘ ה  

  

 BIM/ CIM  ┘ ⌐ ╦╢ β1 

 

 

 

ה  

 

BIM/ CIM  

⌐ ∆╢  

⌐ ∆╢  

⌐ ∆╢  

⌐ ∆╢  

⌐ ∆╢  

∕─ β2 

BIM/ CIM  
⌐ ∆╢  

∕─ (BIM/ CIM ─ ) 

   β1 ─ ⌐≈™≡│ ≢№╢√╘ ≤∆╢⁹    

β2  i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐ ⇔≡ ╩ ↑╢↓≤≢⁸ ─  

⌐⅔™≡ ⌂ ≤⇔≡ ⅜ ≢⅝╢  
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1.4.  

●▬♪ꜝ▬fi⌐≡ ∆╢ ⌂ ─ │ 2─≤⅔╡⁹ 

 

2 ─  

No   

1 BIM/CIM 

( Building/ Constructio

n Information 

Modeling, Management) 

⁸ ┘ ╩ ⌐⁸ ה

ה ⁸ ⁸ ⁸ ─ ⌐⅔™≡3 ⸗♦ꜟ

╩ ה ↕∑╢≤≤╙⌐⁸ ⌐╦√╢ ─

╩ ⌐⇔⁸ ─ ╩ ╢╙─≢№╢⁹ 

2 GIS 

( ◦☻♥ⱶ)  

GIS│⁸Geographic Information System(s) ─ ≢⁸ ╛

┘╟⅔♃כ♦ ה ⌂≥─ ≤⁸ ─

⌐ ∆╢ ₁⌂ ╩ ┘ ↑≡ ⌐ ℮↓≤⅜≢⅝╢

◦☻♥ⱶ─↓≤≢№╢⁹ 

3 i - Construction  i - Construction ≤│⁸ ⁸∆⌂╦∟ ה ⁸ ⁸

⁸ ⁸ ה ╕≢─№╠╝╢ ⱪ꜡☿☻⌐⅔™

≡⁸ ⌐ ╩ ↕∑╢ ≢№╡⁸ ◦☻♥ⱶ

─ ─ ≢№╢⁹ 

₈i - Construction ─ 28 4 ₉ 

i - Construction  

4 ICT ICT│⁸Information and Communication Technology ─ ≢⁸

╩ ∆╢╙─≢⁸◖fiⱧꜙכ♃ ⌐╟╢ ∞

↑≢⌂ↄ⁸▬fi♃כⱠ♇♩⌂≥─ ╙ ⇔⁸ ╩ ה

∆╢√╘─ ─≤⌂☻ⱦכ◘╛ ≢№╢⁹ 

5 i - DREAMs ◓ꜟכⱪ⅜2017 ⅛╠ ⇔√⁸☻ⱴכ♩▬fiⱨꜝⱴ

Ⱡ☺ⱷfi♩◦☻♥ⱶ≢▬fiⱨꜝ─ ⌂ ⌐ꜟ♃כ♩╩

ה ∆╢◦☻♥ⱶ⁹ 

 

6 IFC IFC│⁸Industry Foundation Classes ─ ≢⁸building SMART 

International ⅜ ⇔√3 ─♃כ♦ꜟ♦⸗ ╩ ∆⁹ 

BIM/CIM⌐⅔↑╢ ≢─ ╩ ∆╢√╘⁸ ⌂╢

♁ⱨ♩►▼▪ ≢╙ ⅜ ⌂ ♃כ♦─ ≤⇔≡⁸

ISO 16739 2013 ≤⇔≡ ↕╣≡™╢IFC ╩ ∆

╢⁹ 

7 MR  Mixed Reality ─ ≢⁸CG ≢ ⅜♃כ♦√╣↕ ⌐

∆╢↓≤⅜≢⅝╢ ─↓≤≢№╢⁹ 

 

8 VR  Virtual Reality ─ ≢⁸CG ≢ ↕╣√ ⌐ ╡

₁⌂ ⅜≢⅝╢ ─↓≤≢№╢⁹ 
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9 3 CAD♦כ♃ ─ ╩3 ≢ ⌐ ⇔√ ╩ ∆⁹ 

3 ─ ≤⇔≡│⁸꞉▬ꜘכⱨ꜠כⱶ⁸◘כⱨ▼☻⁸

♁ꜞ♇♪⅜№╢⁹∕╣∙╣─ ╩ ⅛⇔≡ ⌐ ∂≡ ™

↑╢↓≤⅜≢⅝╢⅜⁸BIM/CIM⸗♦ꜟ≤⇔≡ ╩⸗♦ꜟ ∆

╢ ⌐│⁸ ⌐♁ꜞ♇♪⸗♦ꜟ≤∆╢↓≤⅜ ╕⇔™⁹ 

10 3 כ♫ꜗ◐☻כ◙כ꜠ ♃כ♦ ⌐╟╢3 ─ ≤⇔≡ ╠╣╢3

╩ ≈ ─ ╩ ∆⁹ 

≤⇔≡│⁸ 3D꜠ ╟⌐⁸UAVכ♫ꜗ◐☻כ◙כ

כ◙כ꜠╢ ⁸MMS Mobile Mapping System ⌂≥⅜№╢⁹ 

─ ╩ ≈↓≤╙≢⅝╢√╘ ╙≢╕╕─♃כ♦ ─

╩◖fiⱧꜙכ♃ ≢ ⌐ ≢⅝╢╒⅛⁸3 CAD♦כ♃─

╛3 CAD♦כ♃╩ ∆╢√╘─ ≡⇔≥♃כ♦ ∆╢↓

≤╙≢⅝⁸BIM/CIM⌐⅔↑╢ ╛ ⅜ ⅜∫≡™╢⁹ 

11 ○ꜞ☺♫ꜟⱨ□▬ꜟ ⅜ ⌐ ⇔√♁ⱨ♩►▼▪ CAD⁸꞉כⱪ꜡⁸

♁ⱨ♩⁸ ♁ⱨ♩⌂≥ ⅛╠ ↕╣╢ ♃כ♦ ╩

∆⁹○ꜞ☺♫ꜟⱨ□▬ꜟ─ ⅜⁸ ⅜ ≡⇔≥♃כ♦

∆╢ⱨ□▬ꜟ ≤ ⌂╢ │⁸ ⌐ⱨ□▬ꜟ ─ ⅜

≤⌂╢√╘⁸ ⌐ ↕╣≡™╢ⱨ□▬ꜟ ≢№╢↓≤

⅜ ╕⇔™⁹ 

╩ⱶכ꜠ⱨכꜘ▬ⱨ▼☻ ꞉כ◘ 12 ∆╢ ≢ ╕╣√ ∂√ ╩ ≤⇔

≡ ≡√╙─≢⁸ ─⌂™ ─ ≢ ╩ ∆╢ ≢

№╢⁹ ─ ╩ ≢⅝╢√╘⁸ ⌐╟╢ ╛⁸ ≢─

⌂≥╩ ℮↓≤⅜≢⅝╢⁹ 

ⱪ 1כ▬☻ 13 ╩ ⇔≡3 CAD♦כ♃╩ ∆╢ ─↓≤⁹ 

14  ⁸ ╕√│ ⌐ ↕╣√ ⁸

⁸ ⁸ ⁸ ╩ ∆⁹ 

15 ♁ꜞ♇♪ ─ ∞↑≢⌂ↄ ╙ ∆╢ ≢⁸ ─ ╙

≢⅝⁸ ─ ⌐ ™ ⅜≢⅝╢⁹ ─ ≢─ ⁸

─ ╛ ⌂≥─ ─ ⌂≥╩ ℮↓≤⅜≢⅝

╢⁹ 

16  ╩ ∆╢ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸♩fiⱠꜟ⌂≥⁹ 

17  ╩ ∆╢ ⁸ ⁸ ⁸ ⁸

⌂≥⁹ 

18  ⁸ ⁸ ⁸♩fiⱠꜟ ⁸

⁸ ⁸ ⁸Ɽכ◐fi◓◄ꜞ▪ ⌂≥⁹ 

19 ⸗♦ꜟ  

3 CAD♦כ♃  

3 ⸗♦ꜟ╩≥↓╕≢ ⌐ ∆╢⅛╩ ∆╙─≢⁸10⁸

20low⁸20high⁸30⁸40low⁸40high─6 ≢ ↕╣╢⁹ 
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20 ꞉▬ꜘכⱨ꜠כⱶ ─ ╩ ─╖≢ ∆╢ ♃כ♦⁹╢№≢ ⅜ ⌂ↄ

™⅜ ≢№╢⅜⁸ ╛ ≤⇔≡─ ™⅜≢⅝⌂™√╘⁸

⁸BIM/CIM⸗♦ꜟ≤⇔≡ ↕╣╢↓≤│ ⌂™⁹ ─

≢ ↕╣╢↓≤│№╢⁹ 
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1.5. BIM/CIM  

 

≢│⁸3 ─ BIM/CIM⸗♦ꜟ╩ ⇔⁸ ╛ ⁸ ⌐ ∂√ BIM/CIM⸗♦ꜟ╩

∆╢╙─≤∆╢⁹ 

(1) 3 ⸗♦ꜟ 

i - DREAMs─GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐ ⇔≡ ≤ 3 CAD♦כ♃╩ ↑√⸗♦ꜟ 

(2) 2 ⸗♦ꜟ 

i - DREAMs─GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐ ⇔≡ ╩ ↑√⸗♦ꜟ 

(3) 3 ⸗♦ꜟ 

i - DREAMs─GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐ ⇔≡ ≤ 3 ╩♃כ♦ ↑√⸗♦ꜟ 

 

 

─ BIM/CIM⸗♦ꜟ≤│⁸ ≤∆╢ ─ ⌂ ╩ 3 ≢ ⇔√₈3 CAD♦

≥₉♃כ ─ ╛ ╩ ∆₈ ₉ ╩ ∑√╙─╩ ⇔≡™╢⁹ ─ BIM/CIM

⸗♦ꜟ≢│⁸3 ⸗♦ꜟ⁸2 ⸗♦ꜟ⁸3 ⸗♦ꜟ─ 3 ╩ ∆╢⁹ 

≢│⁸ ה ─ ⅛╠ BIM/CIM╩ ∆╢ ╛ ─ ╩

≤∆╢ ⁸3 ─ ╩ ≤⇔⌂™ ╛ ─ ⌐⅔™≡⁸3 CAD♦כ

♃─ ⌐╟╢ ⅜ ≢⅝⌂™ ⅜№╢⁹╕√⁸ ≢│⁸ ⌐ ╠∏

─ ─ ╙ ≤⌂╢⅜⁸↓╣╠╩ ╘√ 3 CAD♦כ♃╩ ה ∆╢↓≤

│◖☻♩ ⌐╟╡ ⁸ ⇔™ ╙№╢⁹↕╠⌐⁸ │ 3 ╩♃כ♦

╖≢№╢↓≤⅛╠⁸↓─ ╩ ∆╢ ⅜ ≢№╢⁹↓╣╠─ ╩ ╕ⅎ≡ ≢│

3 ─ BIM/CIM⸗♦ꜟ╩ ╘⁸ ≢⅝╢↓≤≤⇔√⁹3 ─ BIM/CIM⸗♦ꜟ─ │ ⌐

⇔⁸BIM/CIM⸗♦ꜟ─▬ⱷכ☺╩ 2⌐ ∆⁹⌂⅔⁸ 2 ⌐≡⁸ ⸗♦ꜟ─ ╛ ה

⌐ ∂√ ╩ ═╢⁹ 

⌐≈™≡⁸ ≢│⁸3 CAD♦כ♃⌐ ∆╢ ─ ─ ⁸ ⁸

⁸ ┘ ⁸ ⁸∕─╒⅛ ⅜ ⌂ ╩ ⇔≡™╢⁹ 

⌐⅔↑╢ │⁸ ⁸ ╕√│ ⌐ ↕╣√ ⁸

⁸ ⁸ ⁸ ╩ ∆⁹ 

─ i - DREAMs─ ≤⇔≡⁸ ⌐ ↄ ┘ ─⇔╜╪ ╛ ╩

∆╢↓≤│ ≢№╢⅜⁸ ⌂Ɑכ☺ ⅛╠ ╩ ⇔ ∆ ⅜№╢√╘⁸

⌐ ╩ ∆╢⁹BIM/CIM≢│⁸ ⌐ ↕╣√ ⅜ כꜞ♠⁸╣↕ ⌐ ↕╣

╢√╘ ─ ⌐ ∆╢ ─ ⅜ ↕╣╢⁹ ─√╘⁸ ╩

∆═⅝ GISⱪꜝ♇♩ⱨ◊כⱶ⅜ ™ │⁸ DX DX ⌐ ↕╣√™⁹ 

 

 

(1) 3 ⸗♦ꜟ 

3 ⸗♦ꜟ≤│⁸i - DREAMs─GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐ ⇔≡ ≤ 3 CAD♦

╩♃כ ↑√⸗♦ꜟ≢№╢⁹ ⸗♦ꜟ─ │⁸ ⌐ ה ─ ⁸ ⁸ ⁸

⅛╠ BIM/CIM╩ ∆╢ ⁸ ─ 3 ⸗♦ꜟ─ ⌐╟∫≡⁸ ⅜

≢⅝╢ ⁸ ╩ ⇔≡™╢⁹⌂⅔⁸ │ ⇔╜╪ ╕√│
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⌐ ⅜ 3 ╩♃כ♦ ⇔⁸ ⌐ ↑╢⁹3 ╩♃כ♦ ∆╢↓≤≢⁸

3 CAD♦כ♃≢│ ⇔⌐ↄ™ ╛ ─ ╩ ↕∑╢↓≤⅜≢⅝╢√

╘⁸ ⁸ ≢─ ⅜ ↕╣╢⁹⸗♦ꜟ─ ⌐≈™≡│ ∆╢₈3.2. 3 ⸗♦ꜟ₉

╩ ↕╣√™⁹ 

 

(2) 2 ⸗♦ꜟ 

2 ⸗♦ꜟ≤│⁸i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ╛♩fiⱠꜟ ─ ─

⌐ ⇔≡ ╩ ↑√⸗♦ꜟ≢№╢⁹ ─ BIM/CIM⸗♦ꜟ≤⇔≡│ ∆╢

⅜№╢⸗♦ꜟ≢№╢⁹ ⸗♦ꜟ─ │⁸ ╛ ≤™∫√ ─ 3

─ ╩ ≤⇔⌂™ ╛⁸ ⅛╠─ BIM/CIM ≢ 3 CAD♦כ♃ ⌐╟

∫≡⁸ ⌂ ⅜ ≢⅝⌂™ ╩ ⇔≡™╢⁹⌂⅔⁸ │ ⇔╜╪

╕√│ ⌐ ⅜ 3 ╩♃כ♦ ⇔⁸ ⌐ ↑⁸ ≢ ∆╢⁹⸗

♦ꜟ─ ⌐≈™≡│ ∆╢₈3.3. 2 ⸗♦ꜟ₉╩ ↕╣√™⁹ 

 

(3) 3 ⸗♦ꜟ 

3 ⸗♦ꜟ≤│⁸i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ╛♩fiⱠꜟ ─ ─ 

╛♩fiⱠꜟ ─ ─ ⌂ ╩ ⇔ ╩ ∆╢ 3 ⌐♃כ♦ ⇔≡⁸

≤ ─ ( ⁸ )╩♃◓⌐╟╡ ↑√⸗♦ꜟ≢№╢⁹

≢│ ≢№╢⅜⁸ ⌐⅔™≡ ─ ╛ ─ ─ ⌐

╟╡ ⅜ ≢⅝╢╙─≢№╢⁹⸗♦ꜟ─ ⌐≈™≡│ ∆╢₈3.4.  3 ⸗♦

ꜟ₉╩ ↕╣√™⁹ 
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2 ⌐⅔↑╢ 3 ─ BIM/CIM⸗♦ꜟ▬ⱷכ☺ 
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1.6. BIM/CIM  

 

●▬♪ꜝ▬fi│⁸BIM/CIM─ ⌐ ∆╢ ╩ ╘√╙─≢№╡⁸ ≢

╘╠╣≡™╢ ⌐≈™≡│⁸∕╣╠⌐ ℮⁹ 

 

 

BIM/CIM │ 3 ─≤⅔╡≢⁸BIM/CIM⸗♦ꜟ ⌐│⁸↓╣╠╩ ╕ⅎ√ ≢ ∆

╢⁹⌂⅔⁸ ≢│ 6≈─ ≤⌂∫≡™╢⅜⁸ ≢ ↕╣≡™╢ BIM/CIM─

╩ ⌐⁸ ┘ ╩ ℮⁹ 

3 ⌐⅔↑╢ BIM/CIM  

     

⌐⅔↑╢ 

BIM/CIM ●▬♪ꜝ▬fi( )  

≢─ ⌐⅔↑╢ BIM/CIM ─ ╩

⇔√╙─ 
DX  

⌐⅔↑╢ 

BIM/CIM ⱴ♬ꜙ▪ꜟ 

   

BIM/CIM╩ ∆╢ ⁸ ה ↔≤─⁸

⌐⅔↑╢ ╩ ╘√╙─ 
 

⌐⅔↑╢ BIM/CIM 

ₒ2 ⸗♦ꜟₓ  

ⱴ♬ꜙ▪ꜟ 
BIM/CIM ─ ⌐⅔↑╢ ╩ ╘√╙─ 

 

 ⌐⅔↑╢ BIM/CIM 

ₒ3 ⸗♦ꜟₓ  

ⱴ♬ꜙ▪ꜟ 

⌐⅔↑╢ 

BIM/CIM ●▬♪ꜝ▬fi( )  

≢─ ⌐⅔↑╢ BIM/CIM ─ ╩

⇔√╙─ 
 

⌐⅔↑╢ 

BIM/CIM ⱴ♬ꜙ▪ꜟ 

   

BIM/CIM╩ ∆╢ ⁸ ה ↔≤─⁸

⌐⅔↑╢ ╩ ╘√╙─ 
 

ⱴ♬ꜙ▪ꜟ ⌐⅔↑╢ ─ ╩ ╘√╙─  

 

4. ⌐⅔↑╢ ⌂ BIM/CIM  

    

BIM/CIM ●▬♪ꜝ▬fi  
⌐ ╦╢ ⁸ ⅜ BIM/CIM╩ ⌐

∆╢√╘─  

3 ⸗♦ꜟ  3 ⸗♦ꜟ ─ ┘ ╩ ⇔√  
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1.7. BIM/CIM  

 

BIM/CIM ╩ ⇔ ╠╣√ ╛ ─ ⌐ ∂≡ ♁ⱨ♩►▼▪─ ╛ i - DREAMs

─ ⁸ ⌐⅔↑╢ BIM/CIM╩ ⌐ ⁸ ⇔≡™ↄ╙─≢№╢⁹ 

 

 

BIM/CIM ⌐№√╡⁸ ≤╟╡ ─ ╩ ∆√╘─ ─ ╩ 5⌐ ∆⁹ 

ᵑ BIM/CIM  

≢│⁸BIM/CIM─ ⌐⅔™≡⁸4 ─ ╩ ╘≡™╢⁹BIM/CIM─ ≢ ╠╣√

╛ ─ ⌐ ∂≡⁸ ⌐ ●▬♪ꜝ▬fi ─ ╩ ℮⁹₈BIM/CIM ⱴ♬ꜙ▪

ꜟ₉─ │ ⌐ ╦╢ ≢№╢↓≤⅛╠⁸ ⌐│₈ ⱴ♬ꜙ▪ꜟ₉

⌐ ∆╢↓≤╩ ∆⁹ 

ᵒ BIM/CIM  

ה ⅛╠ ⇔⁸ ⌐⅔↑╢ ┘ ⌐ ╦╢

⁸ ה ╩ BIM/CIM─ ≤⇔√⁹ ⌐│⁸ ┼─ ╩

∆⁹ 

ᵓ BIM/CIM⸗♦ꜟ 

≢│⁸ ┼─ ╛ ─ (i - DREAMS╛ ╩(♃כ♦ ∆╢↓≤╩

⌐ ⅝⁸ ⌐ ⇔√ ⌂ 3 ─ BIM/CIM⸗♦ꜟ╩ ⇔√⁹ ⌐│⁸ ─ ⌐╟

╡⁸3 ♃כ♦ ⅛╠ 3 CAD♦כ♃╩ ⌐ ⇔⁸ ╩ ∆╢ 3 ⸗♦ꜟ╩

BIM/CIM⸗♦ꜟ─ ≤∆╢↓≤╩ ∆⁹ 

ᵔ  

BIM/CIM ⌐⅔↑╢ BIM/CIM⸗♦ꜟ─ ┘ ─ ⁸3 ⌐♃כ♦

─ ╩ ∆╢≤⁸ ⌐⅔↑╢ ⅜ ↕╣╢↓≤⅜ ⇔√⁹ ⅎ

┌⁸ ⌐⅔↑╢ ─ ⁸ ─ ─ ⌐ ⅝⌂ ⅜

╠╣╢↓≤⅜ ↕╣√⁹↓╣╩ ╕ⅎ≡ ●▬♪ꜝ▬fi≢│ ─ 3 ⸗♦ꜟ╩

BIM/CIM⸗♦ꜟ─ 1≈≤ ╘√⁹↓─ 3 ⸗♦ꜟ─ ╩ ⌐ ∆╢√╘⌐│⁸

⌐⅔™≡⁸ ╖─ 3 ⌐♃כ♦ ╩ ⇔√ ╩ ∆╢↓≤⅜ ≢№╢⁹

⌐│ AR ─ ╩ ⇔√ ╩ ⇔⁸ ≤ ⌐ 3 ⌐♃כ♦ ╩

≤⇔≡ ↑╢⁹3 ⸗♦ꜟ│⁸ ⅛╠ ─ ה ⁸ ─ ⌐

⅞ ∆╢↓≤⌐╟╡ ⌂ ה ─ ╩ ∆⁹ 

ᵕ  

BIM/CIM│ ─ ⌐ ∆╢⁹ ⅎ┌ ⌐╟╢ ─ ⌐ BIM/CIM⸗♦ꜟ

╩ ∆╢↓≤⅜ ⅎ╠╣⁸ ╩ ∂≡ ∆╢ ≢№╢⁹ ⌐│ BIM/CIM⸗♦ꜟ

3 ⸗♦ꜟ⁸3 ⸗♦ꜟ ╩ ⇔√ ⌐╟∫≡ ─ ⁸ ╩ ∆⁹ 

ᵖ ─ BIM/CIM⸗♦ꜟ  

≢│⁸ ─ ה ╩♃כ♦─ 3 CAD♦כ♃ ⌐∆╢↓≤│

─ ⅛╠ ≢№╢⁹ ≢ │ 3 ╩♃כ♦ ⌐ ⇔≡™╢↓≤⅛╠⁸↓

╣╩ ∆╢↓≤⅜ ≢№╢≤ ⅎ╠╣╢⁹ ⌐│ ─ ⌐╟╡⁸3 ה♃כ♦

2 ⅛╠ 3 CAD♦כ♃╩ ⌐ ∆╢↓≤⅜ ≤⌂╣┌⁸ ⇔√ ╩ ∆╢
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3 CAD♦כ♃─ BIM/CIM⸗♦ꜟ⅜ ↕╣╢⁹∕─ │ ─ ⌐⅔↑╢ ─

BIM/CIM⸗♦ꜟ 3 CAD♦כ♃ ╩ ∆⁹ 

 

⌐│⁸↓╣╠─ ╩ ⇔⁸ ⌐⅔↑╢♦☺♃ꜟ♠▬fiהⱪꜝ♇♩ⱨ◊כⱶ─ 

╩ ⇔⁸ ─ ( ה ה ה ה ה )⌐⅔™≡  

≤ ╩ ╢↓≤╩ ⇔≡™╢⁹  

 

5 BIM/CIM─ ≤  

     ( ⁸ )  

ᵑBIM/CIM  ü ⌐⅔↑╢ BIM/CIM ●▬♪ꜝ▬fi
 

ü BIM/CIM ⱴ♬ꜙ▪ꜟ 
ü BIM/CIM ⱴ♬ꜙ▪ꜟ 
ü ⱴ♬ꜙ▪ꜟ 

ü ⌐⅔↑╢BIM/CIM ●▬♪ꜝ▬
fi( ⁸ )  
ü ⱴ♬ꜙ▪ꜟ BIM/CIM
ⱴ♬ꜙ▪ꜟ╩  

  ü  

ᵒBIM/CIM  ü ה ┘ ⌐ ╦╢ 
─ ┘ ה ⅜  

ü ה ה ה ⌐ ╦╢
┼─  

  ü  

ᵓBIM/CIM⸗♦ꜟ ü 3 ⸗♦ꜟ 
ü 2 ⸗♦ꜟ 
ü 3 ⸗♦ꜟ 

ü 3 ≥♃כ♦ 3 ⸗♦ꜟ╩ ⇔√
BIM/CIM⸗♦ꜟ ╩ ∆╢  

ᵔ  ü ╩ 3 ⌐♃כ♦ ↕∑╢ ╩
 

ü ╩ BIM/CIM⸗♦ꜟ⌐ AR ╩
⇔√  
ü BIM/CIM⸗♦ꜟ─ⱴכ◐fi◓⅛╠ ה
╩  

ᵕ  ü BIM/CIM⸗♦ꜟ╩ ⇔√ ⌐╟╢  
─  

ü BIM/CIM⸗♦ꜟ╩ ⇔√ ⌐╟╢
─  

ᵖ ─ 
 BIM/CIM⸗♦ꜟ  

ü ─ BIM/CIM⸗♦ꜟ │ ─
⅛╠  

ü ─ ─BIM/CIM⸗♦ꜟ 3 CAD
♃כ♦  
β ╩ ∆╢ 3 CAD♦כ♃
≤─ ⌡ ╦∑  
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2. BIM/CIM  

 

2.1. BIM/CIM  

 

BIM/CIM ─ │ ≤∆╢⁹ 

(1)  ⁸ ⁸ ⁸ ⁸ ⁸ ─ ≢ BIM/CIM╩ ∆╢⌐№√╡⁸∕╣

∙╣─ ⌐ ∂√ ≤ ╩ ⌐⇔≡ BIM/CIM⸗♦ꜟ╩ ∆╢⁹ 

(2)  ─ ╛ ─ ⌐⅔™≡╙ ⌐ ∆╢↓≤≢⁸ ≢─

╩ ╢⁹ 

 

 

(1) ⁸ ⁸ ⁸ ⁸ ⁸ ─ ≢ BIM/CIM╩ ∆╢⌐№√∫≡│⁸

≤ ┘∕─ ─ ≤─ ≢─ ─ ╛ ─ ⌂≥⁸

⌐ ∂√ BIM/CIM ╛ ∆╢ ╩ ⌐∆╢≤≤╙⌐⁸ ╙ ⇔≡ BIM/CIM⸗

♦ꜟ╩ ∆╢⁹3 ⸗♦ꜟ╩ ™√ ─ ⌐≈™≡│ ─ 2.2 2.5 ─╒⅛⁸5.1

5. 6─ ╙ ∑≡ ↕╣√™⁹ 

≢ ∆╢ BIM/CIM⸗♦ꜟ│⁸₈1.4 BIM/CIM⸗♦ꜟ─ ₉≢ ═√ ╡ 3 ─⸗

♦ꜟ⅜№╡⁸ ∆╢⸗♦ꜟ─ ⅛╠ ה ⁸ ⁸ ⁸ ≤

⁸ ─ ≢ ™ ↑╢↓≤≤⇔√⁹⇔⅛⇔ ≢│⁸3 ⸗♦ꜟ─

│ ≢№╢⁹ ⌐ BIM/CIM⸗♦ꜟ ─ ⱨ꜡כ 3 ╩ ∆⁹BIM/CIM⸗

♦ꜟ─ ⌐⅔™≡⁸ ⅜ ⌂ │ DX DX ⌐ ↕╣√™⁹ 

⌂⅔⁸ ⌐⅔↑╢ │⁸ ⅜ 3 ⌐♃כ♦ ♃כ♦ ─ ╩

↑ 3 ⸗♦ꜟ╩ ∆╢↓≤╩ ⇔≡⅔╡⁸ 3─ BIM/CIM⸗♦ꜟ ─ ⱨ

│⌐כ꜡ ╘≡™⌂™⁹ ⌐⅔↑╢ 3 ⸗♦ꜟ─ ─ │⁸ ⅛╠

⇔ ⌐ ⅝ ™≢ ∆╢↓≤≢ ╠╣╢╙─≢№╡⁸ ה ╩ ↑ ∫√ │

⌐ ⇔√ 3 ⸗♦ꜟ╩ ⇔ ה ⌐╟╢ ⁸ ⁸ ─

╩ ⇔ ∆╢ ≠↑≤⇔≡™╢⁹ ⌐│⁸↓─ ─ ╣⅜ ↕╣╢↓≤≢

⌐⅔™≡ ⌂ ─ ╩ ⇔≡™╢⁹ 

(2) ≢ ה ⇔√ BIM/CIM⸗♦ꜟ│⁸ ─ ╛ ─ ⌐⅔™≡╙ ∆

╢↓≤≢⁸ ⌐ BIM/CIM ─ ╩ ≢⅝╢⁹ ┘ │⁸BIM/CIM ⌐╟╢

BIM/CIM⸗♦ꜟ⁸ ╩ ⌐ ⌐ ∆╢↓≤╩ ⌐ ™≡ ╩ ∆

╢⁹ │⁸ ⅛╠ ⇔√ ╩ i - DREAMs≤ ↕∑≡ ⌐ ⇔⁸ ─

─ ╩ ∆╢↓≤≢⁸ ⌐ ⇔⁸ ≢─ ╩ ╢⁹ 
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3 BIM/CIM⸗♦ꜟ ─ ⱨ꜡כ 
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2.2. BIM/CIM  

 

ה ≢│⁸ ╛ ⁸ ⌐⅔↑╢ ≢ BIM/CIM╩ ∆╢⁹ 

 

 

ה ≢─ ⌐ ∂≡ BIM/CIM─ ╛ ∆╢ ╩ ⌐⇔√ ≢⁸ ╩

∆╢⁹ ה ≢│ ⌐ ─╟℮⌂ ╩ ⇔≡™╢⁹ 

· ─  

· ⁸ ─  

· ─ ⌐╟╢ ─  

· ⌐╟╢ ─▬ⱷכ☺─ ╛ ─  

· ⌐╟╢ ⁸ ⌂≥─  

· ╛ ─ ⌐╟╢ ─  

· ☻♥♇ⱪ ⌐╟╢ ─  

· ⌐╟╢ ─ ╛ ─  

 

  

⌐╟╢ ─ ▬ⱷכ☺  ⌐╟╢ ▬ⱷכ☺  

 BIM/CIM ●▬♪ꜝ▬fi(   1    R2.3 

4 ה ≢─ ▬ⱷכ☺ 
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2.3. BIM/CIM  

 

≢│⁸ ⁸ ╛ ≤─ ╡ ™ ≢ BIM/CIM╩ ∆╢⁹ 

 

 

≢─ ⌐ ∂≡ BIM/CIM─ ╛ ∆╢ ╩ ⌐⇔√ ≢⁸ ╩ ∆╢⁹

≢│ ⌐ ─╟℮⌂ ╩ ⇔≡™╢⁹ 

· ≤ ⌐⅔↑╢ ─ ⁸ ─  

· ─  

· ─ ⌐╟╢ ─  

· ⌐╟╢ ─  

· ╛ ─ ⌐╟╢ ─ ╡ ™ ─  

ü ⌐ ─ ╩♃כ♦ ™≡ ─ ╩  

ü ╛ ≤ ─ ╩ ≢  

· ⌐╟╢ ─ ≤  

ü ה ≤ ⁸ ⅜ ↕╣╢ ─ 3 ⸗♦ꜟ╩ ⇔⁸ ♅▼♇◒

╩  

ü ─ ─ ╩ VR◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡  

· ─ ה ╩ ⇔√ ─ ה  

· ⌐╟╢ ─ ╛ ─  

ü 3 ⸗♦ꜟ─ ☻♥♇ⱪ⌐ ╩ √∑√ 4D ⸗♦ꜟ≢⁸ ─ ⌂╢ ╩  

· ⌐⅔↑╢ ⁸ ─  

 

 

 

 

 

 

  

⌐╟╢ ─ ▬ⱷכ☺  4D ⸗♦ꜟ⌐╟╢ ▬ⱷכ☺  

 ─ ╩ ≤⇔√ 4 ⸗♦ꜟ ─ ⅝  

5 ≢─ ▬ⱷכ☺ 
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2.4. BIM/CIM  

 

≢│⁸ ה ⌐⅔↑╢ ╛ ≢ BIM/CIM╩ ∆╢⁹ 

 

 

≢─ ⌐ ∂≡ BIM/CIM─ ╛ ∆╢ ╩ ⌐⇔√ ≢⁸ ╩ ∆╢⁹

≢│ ⌐ ─╟℮⌂ ⅜ ≢⅝╢⁹ 

· ≤ ⌐⅔↑╢ ─ ⁸ ─  

· ─  

· ─ ⌐╟╢ ─  

· ╛ ─ ⌐╟╢ ╛ ─  

· ╛ ─ ⌐╟╢ ─ ≤ ─  

· ─ ⌐╟╢ ⁸ ─  

· ≢─ ≤ BIM/CIM⸗♦ꜟ─ ⌐╟╢ ─ ה ─  

· ICT≤─ ⌐╟╢ ─  

ü MR ⌐╟╡ ⌐ ╩ ∆╢↓≤⌐╟╢  

ü MR ⌐╟╢ ╩ ™╢↓≤≢⁸ ה ─ ה ╩  

· ⌐╟╢ ─ ╛ ─  

· ⌐⅔™≡ ─ ╩ ⇔√ ה ─ ─ ⁸  

· ⌐⅔™≡ ─ ─ ⌐╟╡ ─ ⁸  

 

 

 

─ ⌐╟╢ ▬ⱷכ☺  MR ⌐╟╢ ▬ⱷכ☺  

6 ≢─ ▬ⱷכ☺ 
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2.5. BIM/CIM  

 

ה ─ ≢│⁸ ─ ╛ ─ ≢ BIM/CIM╩ ∆╢⁹ 

 

 

  ⁸ ה ⌐⅔↑╢ BIM/CIM⌐≈™≡│⁸ ≢№╢⅜⁸ ⌐ ∆╢⁹ 

ה ─ ≢─ ⌐ ∂≡ BIM/CIM─ ╛ ∆╢ ╩ ⌐⇔√ ≢⁸ ╩

∆╢⁹ ה ≢│ ⌐ ─╟℮⌂ ⅜ ≢⅝╢⁹ 

· ≤ ⌐⅔↑╢ ─ ⁸ ─  

· ─  

· ─ ⌐╟╢ ─  

ה · ─ ⌐╟╢ ─  

· ─ ⌐╟╢ ─ ⁸ ╛ ─  

· ⌐╟╢ ─ ╛ ─  

· ─ ─ ╩ ⇔√ ה ─ ─ ⁸  

· ─ ─ ⌐╟╡ ─ ⁸  

 

 

 

╛ ─  3 ⸗♦ꜟ─▬ⱷכ☺  

7 ה ─ ≢─ ▬ⱷכ☺ 
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3. BIM/CIM  

 

3.1. BIM/CIM  

 

BIM/CIM⸗♦ꜟ ─ ╣│ ─≤⅔╡≤∆╢⁹ 

(1)  BIM/CIM╩ ∆╢ ⁸ ה ⌐⅔↑╢ BIM/CIM ╛ ∆╢ ╩ ≤

≢ ╩ ™⁸ ⌂ BIM/CIM⸗♦ꜟ─ ╕√│ ╩ ℮⁹ 

(2)  ∆╢ BIM/CIM⸗♦ꜟ─ ⁸BIM/CIM⸗♦ꜟ╩ ∆╢ ╩ ⇔⁸ ⌐

BIM/CIM ≤⇔≡ ∆╢⁹ 

(3)  ⇔√ BIM/CIM ╩ i - DREAMs─ ≤ ↑╢⁹ 

 

 

8⌐ 2 ⸗♦ꜟ ┘ 3 ⸗♦ꜟ⌐ ∆╢ BIM/CIM⸗♦ꜟ ╕≢─ ⱨ꜡כ ┘ ─

╩ ∆⁹ 

(1) BIM/CIM╩ ∆╢ ⁸ ה ≢│⁸ ┘ │ ⌐╟╡⁸BIM/CIM ╛

∆╢ ╩ ⇔≡⁸ ∆╢ BIM/CIM⸗♦ꜟ─ ╕√│ ╩ ℮⁹BIM/CIM⸗♦ꜟ ─

│₈2.1.  BIM/CIM ─ ₉╩ ↕╣√™⁹ 

(2) BIM/CIM⸗♦ꜟ ⁸ │⁸ ⅛╠ ↕╣√ ─ ⇔╜╪ ⁸3

⁸♃כ♦ ─ BIM/CIM ╩ ⇔≡⁸BIM/CIM⸗♦ꜟ╩ ∆╢ ╩ ∆╢⁹

⌐│⁸ ⁸ ה ⌐⅔™≡ ⇔√ ה ⌐ ╦╢ ⅜♃כ♦─≡ ╕╣╢⁹

⅜ ─≥─ ─ ╛ ⌐ ↄ⅛ ∆ ⱨ□▬ꜟ ╩ ⇔⁸ ⇔╜╪ ⌐

⅜ ∆╢ (β1)⌐ ≤≤╙⌐ ∆╢⁹ 

(3) ⅜ ∆╢ (β1)│⁸ ↕╣√ BIM/CIM╩ ∆╢ ╩ i - DREAMs─ ⌐

↑╩ ℮⁹↓╣⌐╟∫≡ ⅜ ∆╢ BIM/CIM⸗♦ꜟ⅜ ∆╢⁹ 

 

  ─ ╛ ─ ⌐≈™≡│⁸₈ ⱴ♬ꜙ▪ꜟ₉ ┘₈BIM/CIM

ⱴ♬ꜙ▪ꜟ₉╩ ⇔⁸ ⅜ ∂√ │ ┘ DX ⌐ ↕╣√™⁹ 

 β1 ⅜ ∆╢ ≤│⁸ ≢│₈ ☿fi♃₉כ╩ ∆⁹ 
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8.   BIM/CIM⸗♦ꜟ ⱨ꜡כ▬ⱷ2) ☺כ 3הꜟ♦⸗ ⸗♦ꜟ)  
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3.2. 3  

 

3  

(1)  3 ⸗♦ꜟ≢│⁸i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐⁸ ─ 3 CAD♦כ♃

┘ ╛ ≢ ⇔√ ╩ ↑√ BIM/CIM⸗♦ꜟ╩ ╕√│ ∆╢⁹ 

(2)  BIM/CIM⸗♦ꜟ│⁸i - DREAMs≢ ╛ ╩ ∆╢↓≤⌐╟╡ ∆╢↓≤⅜≢⅝╢⁹ 

(3)  3 CAD♦כ♃─ │⁸ ⌐⅔↑╢ ⌐ ∂≡⁸ ≤ ─ ⌐╟╡

∆╢⁹ 

 

 

(1) 3 ⸗♦ꜟ│ i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐⁸ ─ 3 CAD♦כ♃ 3

CAD╩ ꜟ♦⸗☻▼ⱨכ◘│√╕ꜟ♦⸗♪♇ꜞ♁√™ ┘⁸ ╕√│ ⌐ ↕╣√

⁸ ╩ ↑√⸗♦ꜟ≢№╢⁹3 CAD♦כ♃╩ ∆╢↓≤⌐╟╢

⅜ ≢⅝╢ ⌐ ∆╢⁹ 

  3 ⸗♦ꜟ≢─ ─ ≤│⁸ ⌐ ⇔ ⇔√ ╩ i - DREAMs─ GISⱪꜝ♇

♩ⱨ◊כⱶ ─ ⌐ ↑╢↓≤╩ ∆╢⁹ │⁸ ⁸ ─ ⁸

─ ⁸ ⌐ ↕╣√ ─ ≢ ↕╣≡™╢⁹ ≢ ∆╢↓

≤╩ ≤⇔≡™╢⅜⁸ ╛ ─ ≢ ⌐ ∆╢↓≤⅜ ⌂╙─≢№╣┌⁸

≢ ∆╢⁹ ⌐≈™≡│⁸₈BIM/CIM ⱴ♬ꜙ▪ꜟ₉╩ ↕╣√™⁹ 

(2) ⌐ ↑╠╣√ BIM/CIM⸗♦ꜟ│⁸i - DREAMs≢ ⇔√™ ─ ╩ ∆╢↓≤≢ ≢

⅝╢ 9 ⁹ 

 

 

9 3 ⸗♦ꜟ⅛╠─ ─ ▬ⱷכ☺ 

 

 

(3) 3 CAD⸗♦ꜟ─ │ 3 CAD♦כ♃─ ╡ ╖─ ⅛↕╩ ∆ Lod)╩ ≤⇔⁸

≢─ ⌐ ∂≡ ≤ ─ ⌐╟╡ ∆╢⁹ ●▬♪ꜝ▬fi≢ ⇔≡™⌂™

╩ 3 ⸗♦ꜟ─ ≤∆╢ │⁸ DX DX ⌐ ↕╣√™⁹ 

⌂⅔⁸ ⌂ ≤⇔≡⁸ ─╖⌂╠∏ ≤ ≤ ╖ ╦∑╢↓≤⌐╟╡⁸ ╩

≢⅝╢ ⌂⸗♦ꜟ─ ╩ ╘≡™╢ ⁹ ─ⱪ꜡☺▼◒♩ ⌐ ∂≡⁸
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⅛≈ ⌐ BIM/CIM⅜ ≢⅝╢╟℮⌐⁸ ⌐ ╩ ™√ ─ ╩ ⇔√⁹ 6⌐

─ ≤─ ╩ ∆⁹ 

 

6 Lod ≤ ─ ─  

 Ἱ ˢLodx χ ⇔ ˢ⁯ῖ Ấˣ 

 Ỹ  
Ῥ / ᴞ Ῥʾ  / ЕрКи  / 

 ☼ ʾ ☼  

Ῥ + ☼ ʾ ☼  / 

ᴞ Ῥ + ☼ ʾ ☼  / 

ЕрКи + ☼ ʾ ☼  

 йЦиỸ  10 / 20low / 20high / 30 / 40low / 40high 100 / 200 / 300 / 400 / 500 

 

 

 

 ☼ῬῇχἹ Ϭ 

ᾝβϥйЦи 

☼Ῥ τ⌠ ΰθ30 / 40low / 40high 

τ ΰο☼ῬⱲχ Ϭ ֳ 

ˢ̞☼ῬῇτйЦиϬ ΫσΨοϢΜˣ 

500 

 

 ─ ≈ │⁸ ╩  /   /  ♩fiⱠꜟ / ה ⌐ ≢⅝╢╙

─≤⇔√ ≢№╢⁹ ⁸ ┘♩fiⱠꜟ─ ⌐⅔™≡⁸ ה ╙ ╘√

─ ≤∆╢≤⁸ ≤ ה ╩ ℮ ╛ ⅜ ⌂╢ ⅜№╢↓

≤⅛╠⁸  /   /  ♩fiⱠꜟ / ה ⌐ ≤⇔⁸ Lod)─꜠

ⱬꜟ ╩ ⌐≢⅝╢╟℮⌐⇔√⁹⌂⅔⁸ ⅜ ⇔√

─ Lod ─꜠ⱬꜟ╩ ∆╢ │ 7╩ ≤⇔⁸ ≤

⌐ ∂≡ ↕╣√™⁹ 

─ ≈ │⁸꜠ⱬꜟ ─ ™≢№╢⁹ ─ ⌐⅔↑╢ │ 100 500─ 5 ≢№╢⅜⁸

10 / 20low / 20high / 30 / 40low / 40high ⌐ ⇔√⁹ ⇔ↄ ⇔√꜠ⱬꜟ─℮∟⁸20low≤ 40high│∕

╣∙╣ ─ 200≤ 400⌐ ∆╢꜠ⱬꜟ≢№╢⁹ √⌐ 20high╩ ⇔√ │⁸ ─ ⱨ

⌐כ꜡ ∆╢√╘≢№╢⁹ 200 Lod20low ≢│ ─⸗♦ꜟ⁸300 Lod30 ≢│

─⸗♦ꜟ≤⌂╡⁸ ─⸗♦ꜟ⌐ ∆╢꜠ⱬꜟ ⅜ ™ ≢№∫√√╘⁸ √⌐ 20high ╩
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⇔√⁹ √⌐ 40low╩ ⇔√ │⁸400 Lod40high ≢│ ⌐╦√∫≡ ╛ꜞⱩ ─ ⌂

╩ ∆╢ ⅜№╡⁸⸗♦ꜟ ⌐ ↄ─ ≤ ╩ ∆╢⅜∕─ │ ⁸ ⌂↓≤╙

ↄ⁸ ⌐ ∂≡ ⌂⸗♦ꜟ╩ ≢⅝╢╟℮⌐ ⇔√√╘≢№╢⁹╕√⁸ 3 ≢№∫√꜠ⱬꜟ╩ 2

⌐ ⇔√ │⁸ 5.12 ─ ⌐≈™≡ ⌐ ⇔≡™╢ LOD 3 ≢꜠ⱬꜟ

╩ ⇔√ ⌐⁸ ─ ╩ ↑╢√╘≢№╢⁹ ꜠ⱬꜟ⌐⅔↑╢ ─ ⌐≈™≡

│ 8 15╩ ≤↕╣√™⁹ 

─ ≈ ≤⇔≡⁸ ─ ╩ ∆╢꜠ⱬꜟ╩ ⇔√⁹ ─ ≢│ 500⌐⅔™≡₈

─ ╩ ∆╢₉≤⇔≡™√⅜⁸ ⅜ ≢№∫√√╘ 400⌐ ⇔≡ ─ ╩∆╢

─⅛⁸ 300⌐ ⇔≡ ─ ╩∆╢─⅛ ≢№∫√⁹↓╣│⁸₈ ₉≤™℮ ╩⁸⸗♦

ꜟ─ ╡ ╖─ ⅛↕╩ ∆ Lod)⌐ ╣ ╪≢™╢√╘⁸₈ ₉╩≥↓╕≢ ∆╢⅛ ≤⌂

∫≡™√⁹ ╩ ╕ⅎ⁸ ─ Lod ⌐≈™≡│⸗♦ꜟ─ ╡ ╖─ ⅛↕─╖─ ≤⇔√⁹⌂

⅔⁸ ─ ╩ ∆╢ │⁸ ─꜠ⱬꜟ≢ ─ ╩ ≢⅝╢ ─╖ ∆╢↓≤≤∆╢⁹

Lod30⌐⅔™≡ ⌐ ─ ┘ ╩ ⇔√ ⁸⸗♦ꜟ─ │ ∆╢⅜⁸⸗♦ꜟ⌐

╕╣≡™⌂™ ╩ √⌐ ∆╢↓≤│ ╦⌂™ ╕√⁸ ⇔√ 3 ⸗♦ꜟ╩ ⌐ ∫≡ ⌐

∆╢↓≤⅜ ↕╣╢ ⁸ ─ │ Lod30 ≤∆╢↓≤╩ ≤∆╢⁹Lod30 ≢№╣┌⁸

─ ⅜ ≢№╢√╘⁸ ⌐ ≢⅝╢≤ ⇔√⁹ ≢⁸ ⌐ ⌐

⌂ ╩ ⇔≡⅔╡⁸ ●▬♪ꜝ▬fi⌐ ⇔≡™ↄ ≢№╢⁹ 

 ⌂⅔⁸Lod╩ ∆╢ ≢⁸ ─ 2 ╩ ↕╣√™⁹ 

ה ⌐ 3 ⸗♦ꜟ╩ ⅝ ← ⌐⁸Lod30 ─꜠ⱬꜟ⌐ →╢ │ Lod30╩ ⌐ ≢⅝╢⅜⁸Lod20high

╩ ⌐ Lod30╩ ≢⅝⌂™ 

ה ה ה ⌐ ה ╩⸗♦ꜟ ∆╢ │⁸3 CAD♦כ♃ ─

↑╛ ⅝ ≢ ≢⌂™↓≤⅜ ⅛╢╟℮⌐∆╢↓≤ 
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╢↑⅔⌐ꜟfiⱠ♩ה 7 ה ─ Lod  

 

Ῥ ᴞ Ῥ
☼

☼
  ᴠ   Ἱ ―

ʾЅарϼЄдрʺжрФ› ʺ Ԍ ᴟ χ ╛σ ἹϱЮ˔ЅχẶ ̔ ̛ ̙ ̗ Lod20lowʿ 2ˢLod20lowʿ 1ˣ˕ (ᵰἹϬ ᾝʿ 3) (ᵰἹϬ ᾝʿ 3) ˕ Ἢor⁯ Ԛ

ʾẸṳʾ ᵓⱲχϱЮ˔ЅẶ ̔ ̛ ̙ ̗ Lod20lowʿ 2Lod20lowʿ 2 ˕ (ᵰἹϬ ᾝʿ 3) (ᵰἹϬ ᾝʿ 3) ˕ Ἢor⁯ Ԛ

ʾᵠ ʺ Ⱳχ Ἱи˔ЕӛˢӛAʺBʺCσςˣχ ᶓᾁ ̔ ̛ Lod20lowʿ 2ˢLod20lowʿ 1ˣ˕ (ᵰἹϬ ᾝʿ 3) (ᵰἹϬ ᾝʿ 3) ˕ Ἢor⁯ Ԛ

ʾᵠ ʺ Ⱳχ  Ἱ꜠ӛˢӛAʺBʺCσςˣχ ᶓᾁ ̔ ̛ Lod20lowʿ 2Lod20lowʿ 2 ˕ (ᵰἹϬ ᾝʿ 3) (ᵰἹϬ ᾝʿ 3) ˕ Ἢor⁯ Ԛ

ʾᵠ ʺ   ρṌ   ʺ ʺᴠ   ρχ ᶖᶎ ̔ ̛ ̙ ̗ Lod20lowʿ 2Lod20lowʿ 2 ˕ ᵰἹϬ ᾝʿ 3 ᵰἹϬ ᾝʿ 3 ᵰἹϬ ᾝʿ 3 Ἢor⁯ Ԛ

ʾ Ԍ ᴟʺὥ ᴟʺ › σς ╛σ ἹϬ βϥ  χᴅ ⌠ ̛ ̙ ̗ Lod20high Lod20lowʿ 2 ˕ (ᵰἹϬ ᾝʿ 3) (ᵰἹϬ ᾝʿ 3) ˕ Ἢor⁯ Ԛ

ʾ ╛σἕ⌡Ἱ Ϟ  Ἱ χ Ӄˢˁˣ ̛ ̙ ̗ ˢLod20lowʿ 4ˣˢLod20lowʿ 4ˣ˕ (ᵰἹϬ ᾝʿ 3) (ᵰἹϬ ᾝʿ 3) (ᵰἹϬ ᾝʿ 3) Ἢor⁯ Ԛ

ʾ ☼ ʾ ☼ ΥὂḢ τ ΠϥֲốϬᶎ ̛ ̙ Lod20low Lod20low Lod30 ᵰἹϬ ᾝʿ 3 ˕ ˕ Ἢor⁯ Ԛ

ʾᴞ ῬἹ χᾁ ˢ ︡Ϥʺ Ἱ σςˣ ̛ ̙ Lod20low Lod30 ˕ ᵰἹϬ ᾝʿ 3 ˕ ˕ Ἢor⁯ Ԛ

ʾὥἹ χᾁ ˢТϴϱЄϯжϱрχᶎ ˣ ̛ ̙ Lod20high Lod20low ˕ ᵰἹϬ ᾝʿ 3 ˕ ˕ Ἢor⁯ Ԛ

ʾ   ρχ χᶎ ̛ ̙ Lod20low Lod20low ˕ ᵰἹϬ ᾝʿ 3 ˕ ˕ Ἢor⁯ Ԛ

ʾ ⅔ᾁ ̛ ̙ ̗ Lod20low Lod20low ˕ ᵰἹϬ ᾝʿ 3 ˕ ˕ Ἢor⁯ Ԛ

ʾ⌠ ЯДиϬᾝ π ֲΰˢMRˣʺ ἹχϱЮ˔ЅẶ Ϟʺ   ρχ

︡Ϥ›ΜσςϬᶎ βϥ
̔ ̛ ̙ ̗ Lod20low Lod20low ˢLod10ʿ 5ˣ ˕ ˕ ˕ ˕ 5ʿὓᵊ τσϥᴷ ψ τᴂαοЯДиᴟ

ʾ3ⱳᾕ☼ῬІГАФʺ3ⱳᾕ☼Ῥ ⌠ ̔ ̛ ̙ ̗ Lod20low Lod20low ˕ ᵰἹϬ ᾝʿ 3 (ᵰἹϬ ᾝʿ 3) ᵰἹϬ ᾝʿ 3 Ἢor⁯ Ԛ

ʾ4D☼ῬῬ ⌠ ̛ ̙ ̗ Lod20low Lod20low ˕ ᵰἹϬ ᾝʿ 3 (ᵰἹϬ ᾝʿ 3) ᵰἹϬ ᾝʿ 3 Ἢor⁯ Ԛ

ʾỉ χ σ☼Ῥ ᶎ

ˢ ʿ ʺЩиЕ☼Ῥᴦ Τʺ Ừᴦ Τσςˣ
̙ ̗ Lod40low Lod40low ˢLod30ʿ 6ˣ ˕ ˕ ˕ ˕

ʾ   ●χ σḄ ЎϴАϼ ̙ ̗ Lod30ʿ 7 Lod30ʿ 7 ˕ ˕ ˕ ˕ ˕

ʾ   ρ ☼ ʾ ☼ ρχ σḄ ЎϴАϼ ̙ ̗ Lod30ʿ 7 Lod30ʿ 7 Lod30ʿ 7 ˕ ˕ ˕ ˕

ʾỉ Ϟ ỪχḄ ЎϴАϼ ̙ ̗ Lod40low Lod40low Lod40low ˕ ˕ ˕ ˕

ʾᾁ₰ χ Υ σΜΤ ὓⱲτᶎ βϥ ̙ ̗ Lod30 Lod30 Lod30 (ᵰἹϬ ᾝʿ 8) ˕ ˕ Ἢor⁯ Ԛ
8ʿὓᵊ τσϥᴷ ψ τᴂαοᵰἹ ϬЯДиᴟ

ʹʹ  ᶖϬᶎ ΰθΜᴷ ϞἹ Ϭ ᶎτ ӃΰθΜᴷ ψ τ ᶎτЯДиᴟ

ʾЀрϼз˔ЕЩзв˔ЭσςϬ ϘΤτ▄ ΰθΜ ̙ ̗ Lod30 Lod30 ˕ ˕ ˕ ˕ ˕

ʾ Ϭ⇔ΤΨ ᶎτ▄ ΰθΜ ̙ ̗ Lod40high Lod40high ˢLod40lowʿ 9ˣ ˕ ˕ ˕ ˕

ʾקᶖ ᾁ₰ϬΰθΜ ̗ Lod40high Lod40high ˢLod40lowʿ 10ˣ ˕ ˕ ˕ ˕

ʾᾝ πVRϬᶨ ΰθΜ

ˢ ʿ ỪϬᾝ τֳΰ ỪβϥʺЎϴАϼβϥˣ
̗ Lod40high Lod40high ˢLod40lowʿ 10ˣ ˕ ˕ ˕ ˕

ʾVRϬ Μ σН˔Ўаи☼ῬЄЬвй˔ЄдрΰθΜ ̙ ̗ Lod40low Lod40low ˢLod40lowʿ 10ˣ ˕ ˕ ˕ ˕

ʾᾝ Ἢρ φ›ϩδθ ᶖʺὺ ᾢᵦᶎ ̙ ̗ Lod30 Lod30 ˕ ˕ ˕ ˕ Ἢ

ʾẸṳπᶎ ΰθΜⱧτ‮ ᴟΰθЯДи⌠

ˢ Ṝ1˙8χᶨ τᴂαθЯДи⌠ ˣ
̔ ̛ ̙ ̗

Ệ τΣΪϥ3ⱳᾕCADД˔ЌϬᶨ βϥρ ῟σᶨ ρʺᶨ τᴂαθἹ Lod ϙ›ϩδ

3ⱳᾕCADЯДиΥ ῟σᶨ

ⱧỘ ᵬ ―ΠϣϦϥ ϙ›ϩδ ʹ̞Ω ᾢ σLodϬꜘβʻˢʹˣ ψ τᴂαοЯДиᴟβϥʻ

̔ʿṁ ʹ̛ʿᵵ▄ʾᵵ

̙ʿם☼ʹ̗ʿ☼Ῥ

7ʿ ỪϞϯрϸ˔ЩиЕχḄ ЎϴАϼϬΰθΜᴷ ψLod40low

ʹʹˢ ☼ ʾ ☼ ψLod40ˣπЯДиᴟ

1. ʺᵠ ὓⱲχ Ἱи˔Еᾁ ʺ  ᾁ

1ʿ Ῥ ἹιΪχЯДиᴟιΪπϜ Μʻ

2ʿ ᶖϬᶎ ΰθΜράϧψ τLod30πЯДиᴟ

3ʿϜχχ ∕Υ Τϥ τᵰἹϬЯДиᴟβϥʻ ᶖϬ ᶎτᶎ ΰθΜσςχ

ʹʹ  πʺἹ Ϭ ᶎτ ӃΰθΜᴷ ψ τ ᶎτЯДиᴟ

4ʿᵰἹϬ ᶎτ ӃΰθΜᴷ ψLod30πЯДиᴟ

2. ὂḢᾁ

3ʿϜχχ ∕Υ Τϥ τᵰἹϬЯДиᴟβϥʻ ᶖϬ ᶎτᶎ ΰθΜσςχ

ʹʹ  πʺἹ Ϭ ᶎτ ӃΰθΜᴷ ψ τ ᶎτЯДиᴟ

3. ᾝ ₰πχᶨ

4. ☼Ῥὓᵊᾁ ˢ ὓⱲʺ☼ῬⱲˣ

3ʿϜχχ ∕Υ Τϥ τᵰἹϬЯДиᴟβϥʻ ᶖϬ ᶎτᶎ ΰθΜσςχ

ʹʹ  πʺἹ Ϭ ᶎτ ӃΰθΜᴷ ψ τ ᶎτЯДиᴟ

6ʿὓᵊ τσϥᴷ ψ τᴂαο ᶎτЯДиᴟ

5. ⇔   χḄ ЎϴАϼ

1¤9τ Ấ

9. ḩἰṐḩẸṳϞ κ›ϩδπχϱЮ˔ЅẶ τᶨ

6. ὓⱲχᾁ₰ χ ᶎ

7. 3ⱳᾕЯДиΤϣ ▄ ΰθΜ

9ʿ ☼ ʾ ☼ τνΜο ▄ ΰθΜ ›ψЯДиᴟ

8. ☼Ῥᾝ πχН˔Ўаиᶨ ˢ ⌠ʺ☼Ῥᾝ πχᶨ ˣ

10ʿ τᴂαοЯДиᴟ
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    ᴠ   ☼   ―

1. ʺᵠ ὓⱲχ Ἱи˔Еᾁ ʺ  ᾁ

ʾЅарϼЄдрʺжрФ› ʺ Ԍ ᴟ χ ╛σ ἹϱЮ˔Ѕχᶎ ̔ ̛ ̙ Lod20low 1 ˕ ˕ ˕ ˕ ˕ ˕

ʾ ἹρЕрКи ἹΥӰσϥ ›χὺ ᾢᵦχᶎ ̔ ̛ ̙ Lod20lowʿ 2Lod30ʿ 3 ˕ Lod30ʿ 3 ˕ ˕ ˕

ʾ› σςχ ╛σἹ χᾁ ̙ ̗ Lod30 ˕ ˕ ˕ ˕ ˕ ˕

2. ᾝ ₰πχᶨ

ʾ⌠ ЯДиϬᾝ π ֲΰˢMRˣʺ ἹχϱЮ˔ЅẶ Ϟʺ  

ρχ︡Ϥ›ΜσςϬᶎ βϥ
̔ ̛ ̙ ̗ Lod20lowʿ 4̞ ᵰἹϬ ᾝʿ 4 ˕ ᵰἹϬ ᾝʿ 4ᵰἹϬ ᾝʿ 4 ˕ 4ʿὓᵊ τσϥᴷ ψ τᴂαοЯДиᴟ

3. ☼Ῥὓᵊᾁ ˢ ὓⱲʺ☼ῬⱲˣ

ʾ3ⱳᾕ☼ῬІГАФˢ4D☼ῬῬ ˣʺ3ⱳᾕ☼Ῥ ⌠ ̛ ̙ ̗ Lod20low Lod20low ᵰἹϬ ᾝʿ 5 ˕ ᵰἹϬ ᾝʿ 5ᵰἹϬ ᾝʿ 5 ˕ 5ʿ ᶖʾḄ Ϭᶎ ΰθΜᴷ ψ τʺϢϤ ⇔τЯДиᴟ

4. ⇔   χḄ ЎϴАϼ

ʾ ʾᴠ   ρṌ   ʺ ρχ ᶖʾḄ ᶎ ̔ ̛ ̙ ̗ Lod20lowʿ 5̞ ᵰἹϬ ᾝʿ 5 ˕ ᵰἹϬ ᾝʿ 5ᵰἹϬ ᾝʿ 5s ЯДиʿ 6ˣ

ʾӰ   τΣΪϥ  ʾḄ χ ʾ♁   χᶎ ˢЄ˔иЖ

ρ ῦχ ᴷ ʺ › Ϟ ῦσςχ ᵫΦᴷ σςˣ
̙ ̗ Lod30 ˕ ᵰἹϬ ᾝ ˕ ˕ ˕ ˕

ʾỉ Ϟᵃ Ừᴷ χḄ ЎϴАϼ ̙ ̗ Lod40low Lod40low ᵰἹϬ ᾝʿ 7Lod40highʿ 7̞ ˕ ˕

5. ЕрКи ʺῖ ֫ ʾḊṓʾ ←τḩϩϥᶎ

ʾ   ρ χ σḄ ЎϴАϼ ̙ Lod30ʿ 5Lod30ʿ 5 ˕ Lod30ʿ 5 ˕ ˕ ˕

ʾ Ὂ χ χᶎ ̙ Lod30 Lod30 ˕ Lod30 ˕ ˕ ˕

ʾ ꜡ χ♪ χᶎ ̙ Lod30 Lod30 ˕ Lod30 ˕ ˕ ˕

ʾ ʾ ЄЬвй˔Єдрϒχᶨנ ̙ Lod30 Lod30 ˕ Lod30 ˕ ˕ ˕

6. Є˔иЖЕрКиἕ Ḛ ϒχᶨ

ʾ ἹḚ ʺ χ ựʺל   χᶎ ̗ Lod30ʿ 1 ˕ ᵰἹϬ ᾝʿ 8 ˕ ᵰἹϬ ᾝʿ 5ᵰἹϬ ᾝʿ 5s ЯДиʿ 6ˣ

ʾּמ“ ʺϼзϯжрІʺ ἕϤ σςχᴦ♪ᴟ ̗ Lod30ʿ 1 ˕ ᵰἹϬ ᾝʿ 8 ˕ ᵰἹϬ ᾝʿ 5ᵰἹϬ ᾝʿ 5s ЯДиʿ 6ˣ

ʾἕ ОжЮ˔Ќχ ϒχᶨ ̗ Lod30ʿ 1 ˕ ᵰἹϬ ᾝʿ 8 ˕ ᵰἹϬ ᾝʿ 5ᵰἹϬ ᾝʿ 5s ЯДиʿ 6ˣ

7. 3ⱳᾕЯДиΤϣ ▄ ΰθΜ

ʾЀрϼз˔ЕЩзв˔ЭσςϬ ϘΤτ▄ ΰθΜ ̛ ̙ ̗ Lod20low Lod20lowʿ 9̞ ˕ ˕ ˕ ˕

ʾ ỪϜḯϛθ Ϭ⇔ΤΨ ᶎτ▄ ΰθΜ ̙ ̗ Lod40high Lod40highʿ 9̞ ˕ ˕ ˕ ˕

8. ☼Ῥᾝ πχН˔Ўаиᶨ ˢ ⌠ʺ☼Ῥᾝ πχᶨ ˣ

ʾקᶖ ᾁ₰ϬΰθΜ ̗ Lod40high Lod40highʿ 9̞ Lod40highʿ 9̞ ˕ ˢ ЯДиʿ 9ˣ

ʾᾝ πVRϬᶨ ΰθΜ

ˢ ʿ ỪϬᾝ τֳΰ ỪβϥʺЎϴАϼβϥˣ
̗ Lod40low Lod40lowʿ 9̞ Lod40highʿ 9̞ ˕ ˢ ЯДиʿ 9ˣ

ʾVRϬ Μ σН˔Ўаи☼ῬЄЬвй˔ЄдрΰθΜ ̙ ̗ Lod30 Lod30ʿ 9 ˕ Lod30ʿ 9 ˕ ˕ ˢ ЯДиʿ 9ˣ

ʾᾝ Ἢρ φ›ϩδθ ᶖʺὺ ᾢᵦᶎ ̙ ̗ Lod30 Lod30ʿ 9 ˕ Lod30ʿ 9 ˕ ˕ ˕

9. ḩἰṐḩẸṳϞ κ›ϩδπχϱЮ˔ЅẶ τᶨ

ʾẸṳπᶎ ΰθΜⱧτ‮ ᴟΰθЯДи⌠ ̔ ̛ ̙ ̗

1ʿ ἹʾЕрКи ἹχЯДиᴟ

2ʿ ἹʾЕрКи Ἱʾὺ ᾢᵦχЯДиᴟ

3ʿ Ἱʾὺ ᾢᵦτֲốβϥᴦ ΥΚϥ ›τ τЯДиᴟ

ЕрКиτΣΪϥ3ⱳᾕCIMЯДиϬᶨ βϥρ ῟σᶨ ρʺᶨ τᴂαθἹ Lod ϙ›ϩδ

3ⱳᾕCADЯДиΥ ῟σᶨ

ⱧỘ ᵬ ―ΠϣϦϥ ϙ›ϩδ ʹ̞Ω ᾢ σLodϬꜘβʻˢʹˣ ψ τᴂαοЯДиᴟβϥʻ

̔ʿṁ ʹ̛ʿᵵ▄ʾᵵ

̙ʿם☼ʹ̗ʿ☼Ῥ

1˙8τ Ấ

5ʿ ᶖʾḄ Ϭᶎ ΰθΜᴷ ψ τʺϢϤ ⇔τЯДиᴟ

9ʿ τᴂαοЯДиᴟ

9ʿ τᴂαοЯДиᴟ

5ʿ ᶖʾḄ Ϭᶎ ΰθΜᴷ ψ τʺϢϤ ⇔τЯДиᴟ

6ʿự Ẹṳσςτ► βϥ ›ψֲố ӤϘπЯДиᴟ

7ʿ τֲốβϥᴦ ΥΚϥ ›τ τЯДиᴟ

5ʿ ᶖʾḄ Ϭᶎ ΰθΜᴷ ψ τʺϢϤ ⇔τЯДиᴟ

4ʿ ἹʾЕрКи ἹχЯДиᴟ

6ʿự Ẹṳσςτ► βϥ ›ψֲố ӤϘπЯДиᴟʺζϦӟᵰψ τ

ᴂαθ ӤϘπЯДиᴟ

8ʿ τᴂαοὊⱲ τЄ˔иЖЫЄрχЯДиᴟ
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8 RC /RC ה ─ Lod  

 

 

β │ 5. 13⌐  

 

йЦи Ặ Ṱ RC /RC ʾ ‰ ЯДиϱЮ˔Ѕ

10 ᾍ ֵ ˔

20low
ӓ

Ḩ ►

ЯДиᴟ ʿ / ʾ ‰ χᵰἹ

ʹἹ ʿ χ ᴟ

ʹ Ừʿ ᾝΰσΜ

20high
ʺ Ἥ᷀ ѝ ↓

►

ЯДиᴟ ʿ / ʾ ‰ χᵰἹ

ʹἹ ʿ Ԍ ᴟϬ ᾝ

ʹʹʹˢ ꜡ χ ψ ᾝΰσΜˣ

ʹ Ừʿ ᾝΰσΜ

30
ʺ ◐

ὕ ►

ЯДиᴟ ʿ / ʾ ‰ χᵰἹ

ʹἹ ʿ ᶎτ ᾝ

ʹ Ừʿ ᾝΰσΜ

40low
қ ₲ ꜠

◐
ὕ ►

ЯДиᴟ ʿLod30χ ᾝ ∙

ʹʹʹʹʹʹʹ + χ Ӫ Ừ

ʹἹ ʿ ᶎτ ᾝ

ʹ Ừʿ τᴂαο τ ᾝ

ʹʹʹˢ φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣

ʹʹʹʹ χὋ︣ ψ τᴂα ᾝˣ

40high
қ Ћ

◐
ὕ ►

ЯДиᴟ ʿ ∙

ʹἹ ʿ ᶎτ ᾝˢὋ︣ψ ᴦˣ

ʹ Ừʿ ỪϬ ᾝ

ʹʹʹˢ φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣

ʹʹʹʹ χὋ︣ ψ τᴂα ᾝˣ

̞ ρ ỪχḄ ЎϴАϼ

ᶎσᵰἹ

Ừ
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9 ─ Lod  

 

β │ 5. 13⌐  

йЦи Ặ Ṱ ‫ /‫ ὥ ὥ ЯДиϱЮ˔Ѕ

10 ᾍ ֵ

20low
ӓ

Ḩ ►

ЯДиᴟ ʿДАϺPLʺˢУжϾАЕˣ

ʹἹ ʿ χ ᴟ

ʹ ῡʿ ῡπ ᾝ

ʹʹʹʹϘθψ

ʹʹʹʹУжϾАЕḯϛθ χІϱ˔Ф

ʹ ʿ ᶎ ψ ϩγʺ χӡ τ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

ЯДиᴟ ʿ︠ὥ

ʹἹ ʿ χ ᴟ

ʹ ῡʿ χ ῡπḛӬτ ᾝ

ʹ ʿ ᶎ ψ ϩγʺ χӡ τ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

20high
ʺ Ἥ᷀ ѝ ↓

►

ЯДиᴟ ʿДАϺPLʺзУʺ ὥʺУжϾАЕ

ʹἹ ʿ ∙χᵵ Ἱ Υ ӃπΦϥ χ ᾝ

ʹ ῡʿ ỡ ῡϞ ῡπḛӬτ ᾝ

ʹ ʿ ∙χᵵ Υ ӃπΦϥ χ ᾝ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

ЯДиᴟ ʿ︠ὥʺ /ᴅὥʺᴅ ʺ ἱ 

ʹἹ ʿ ∙χᵵ Ἱ Υ ӃπΦϥ χ ᾝ

ʹ ῡʿ ỡ ῡϞ ῡπḛӬτ ᾝ

ʹ ʿ ∙χᵵ Υ ӃπΦϥ χ ᾝ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

30
ʺ ◐

ὕ ►

ЯДиᴟ ʿДАϺPLʺ︠ὥʺзУʺ ὥʺУжϾАЕ

ʹἹ ʿ ᶎτ ᾝ

ʹʹˢІϸжАФʺζχ ∙ψ ᾝΰσΜˣ

ʹ ῡʿДАϺPLʺ︠ὥχϙ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

ЯДиᴟ ʿ︠ὥʺ /ᴅὥʺᴅ ʺ ἱ 

ʹἹ ʿᵰἹἹ Ϭ ᶎτ ᾝˢ ″∙ʺ ὥ χзУϞЍϱб

ТжЭʺІϸжАФʺζχ χ ∙ψ ᾝΰσΜˣ

ʹ ῡʿ︠ὥχϙ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

40low
қ ₲ ꜠

◐
ὕ ►

40high
қ Ћ

◐
ὕ ►

˔

ЯДиᴟ ʿLod30χ ᾝ ∙+ ζχ χ Ӫ ∙ˢ ʾ ″∙ʺзУʺ

ʹʹʹʹʹʹʹЍϱбТжЭʺϹЈАЕPLʺ ỲἇʺЫрШ˔иʺІЌАЖ ˣ

ʹἹ ʿ ᶎτ ᾝˢІϸжАФψ ᾝΰσΜˣ

ʹ ῡʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ ʿ τᴂαο ᾝ

ʹ ʿ τᴂαο τ ᶎτ ᾝʻЩиЕʺῩԏΦʺТϰж˔PLψ ᴦ

ЯДиᴟ ʿ ∙

ʹἹ ʿІϸжАФḯϛ ᶎτ ᾝ

ʹ ῡʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ ʿ τᴂαο ᾝ

ʹ ʿТϰж˔PLḯϛ ᶎτ ᾝ

ʹʹʹʹ̞ЩиЕᵰἹψЊзАЖπЯДиᴟδγӡ ΥϩΤϥ χЄрЩиπ ᾝᴦ

ʹʹʹʹ̞ῩԏΦψ ᴦ

̞ ρ ″∙/ᾁ₰ χЎϴАϼ ̞ Ệ ♁ρ ὥ χ ″∙ЎϴАϼ
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10 PC/RC ─ Lod  

 

 

β │ 5. 13⌐  

  

йЦи Ặ Ṱ PC/RCὥ ЯДиϱЮ˔Ѕ

10 ᾍ ֵ ˔

20low
ӓ

Ḩ ►

ЯДиᴟ ʿ︠ὥ

ʹἹ ʿ χ ᴟ

ʹ ʿ ᶎ ψ ϩγʺ χӡ τ

ʹ Ừʿ ᾝΰσΜ

20high
ʺ Ἥ᷀ ѝ ↓

►

ЯДиᴟ ʿ︠ὥ

ʹἹ ʿ Ԍ ᴟϬ ᾝ

ʹʹʹˢ ꜡ χ ψ ᾝΰσΜˣ

ʹ ʿ ἹϬΚϥ ֳ

ʹ Ừʿ ᾝΰσΜ

30
ʺ ◐

ὕ ►

ЯДиᴟ ʿ︠ὥʺ ʺḧṼϛʺᴅὥʺᶖ

ʹἹ ʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ Ừʿ ᾝΰσΜ

40low
қ ₲ ꜠

◐
ὕ ►

ЯДиᴟ ʿLod30χ ᾝ ∙

ʹʹʹʹʹʹʹ+ ӪχPCϾ˔Уиρ Ừ

ʹἹ ʿ ᶎτ ᾝˢὋ︣ψ ᴦˣ

ʹ ʿ ᶎτ ᾝ

ʹ Ừʿ τᴂα ỪϞPCϾ˔УиϬ τ ᾝ

ʹʹʹʹˢ φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣

ʹʹʹʹʹ χὋ︣ χ ᾝψ ˣ

40high
қ Ћ

◐
ὕ ►

ЯДиᴟ ʿ ∙

ʹἹ ʿ ᶎτ ᾝˢὋ︣ψ ᴦˣ

ʹ ʿ ᶎτ ᾝ

ʹ Ừʿ ỪϞPCϾ˔УиϬ ᾝ

ʹʹʹˢ φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣

ʹʹʹʹ χὋ︣ ψ τᴂα ᾝˣ

̞PCϾ˔Уиρ ỪχḄ ЎϴАϼ

ᶎσᵰἹ

Ừˢ PCϾ˔Уиˣ
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11 RC ה ─ Lod  

 

β │ 5.1 3 ⌐  

  

йЦи Ặ Ṱ RCỆẂʾỆ ЯДиϱЮ˔Ѕ

10 ᾍ ֵ ˔

20low
ӓ

Ḩ ►

ЯДиᴟ ʿỆ /ỆẂ/ṁ χᵰἹ

ʹἹ ʿἹ Ϟ  ‰ήσςʺᵵ Ἱ Υ ӃπΦϥ

χ ᾝˢ ῠ ψ ᾝΰσΜˣ

ʹ ʿᵵ χỆẂ Ϟ‰ήΥ Τϥ χ ᾝ

ʹ Ừʿ ᾝΰσΜ

30
ʺ ◐

ὕ ►

ЯДиᴟ ʿỆ /ỆẂ/ṁ χᵰἹ

ʹἹ ʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ Ừʿ ᾝΰσΜ

40low
қ ₲ ꜠

◐
ὕ ►

ЯДиᴟ ʿLod30χ ᾝ ∙ + Ӫχ Ừ

ʹἹ ʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ Ừʿ τᴂαο τ ᾝ

ʹʹʹˢ φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣ χὋ︣ ψ

ʹʹʹʹ τᴂα ᾝˣ

40high
қ Ћ

◐
ὕ ►

ЯДиᴟ ʿ ∙

ʹἹ ʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ Ừʿ οχ ỪϬ ᾝ

ʹʹʹˢ φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣ χὋ︣ ψ

ʹʹʹʹ τᴂα ᾝˣ

̞ᵃ Ừ ʺ◦ ϯрϸ˔χЎϴАϼ

ᶎσᵰἹ Ừ
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12 ─ Lod  

 

β │ 5. 13⌐  

йЦи Ặ Ṱ ‫ ỆẂ ЯДиϱЮ˔Ѕ

10 ᾍ ֵ ˔

20low
ӓ

Ḩ ►

ЯДиᴟ ʿỆẂ ʺ χᵰἹ/ṁ χᵰἹ

ʹἹ ʿἹ Ϟ  ‰ήσςʺᵵ Ἱ Υ ӃπΦϥ

χ ᾝˢ ῠ ψ ᾝΰσΜˣ

ʹ ῡʿ ᾝΰσΜ

ʹ ʿᵵ χỆẂ Ϟ‰ήΥ Τϥ χ ᾝ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

30
ʺ ◐

ὕ ►

ЯДиᴟ ʿỆẂ ʾ χϳϴУʾТжрЅ/ṁ χ

ᵰἹ

ʹἹ ʿ ᶎτ ᾝˢТϰйАЕϞ₢᷊ЀрḯϚʻθι

ΰ ʾ   ψ ᾝΰσΜʻˣ

ʹ ῡʿ ʺ χϳϴУʾТжрЅχ ῡϬ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ ʿ ᾝΰσΜ

ʹ ʿ ᾝΰσΜ

40low
қ ₲ ꜠

◐
ὕ ►

ЯДиᴟ ʿLod30χ ᾝ ∙ + ζχ χ Ӫ ∙

ˢ ʾ ″∙ʺзУʺЍϱбТжЭʺ ỲἇʺЫ

рШ˔иʺϯрϸ˔Тй˔Эʹ ˣ

ʹἹ ʿ ᶎτ ᾝˢІϸжАФψ ᾝΰσΜˣ

ʹ ῡʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ ʿ τᴂαο ᾝ

ʹ ʿ τᴂαο τ ᶎτ ᾝʻЩиЕʺῩ

ԏΦʺТϰж˔PLψ ᴦ

40high
қ Ћ

◐
ὕ ►

ЯДиᴟ ʿ ∙

ʹἹ ʿІϸжАФḯϛ ᶎτ ᾝ

ʹ ῡʿ ᶎτ ᾝ

ʹ ʿ ᶎτ ᾝ

ʹ ʿ τᴂαο ᾝ

ʹ ʿТϰж˔PLḯϛ ᶎτ ᾝ

̞ЩиЕᵰἹψЊзАЖπЯДиᴟδγӡ ΥϩΤϥ

χЄрЩиπ ᾝᴦ

̞ῩԏΦψ ᴦ

̞ṁ ʺᵃ χЎϴАϼ

ᶎσᵰἹ зУ
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13 ─ꜟfiⱠ♩♪ꜟכ◦ Lod   

 

 

 

 

 

 

 

 

 

 

 

  

йЦи Ặ Ṱ

Lod
10

ᾍ ֵ Л ˔ ˔

30
ʺ ◐

ὕ ►

ЯДиᴟ ʿЈϽЮрЕᵰἹ

Ἱ ʿЈϽЮрЕχᵰἹϬ ᶎτЯДиᴟʻ

Ừʿ ᾝΰσΜ

ЯДиᴟ ʿ ʺ ʺ ᴲОКи

Ἱ ʿ ᶎτ ᾝ

Ừʿ ᾝΰσΜ

40high
қ Ћ

◐
ὕ ►

ЯДиᴟ ʿ ∙ˢЈϽЮрЕᵰἹʺὋ

︣ʺ ⱱỲ ʺЄ˔и∙ʺϱрЂ˔Еσςˣ

Ἱ ʿ ᶎτЯДиᴟ

Ừʿ ỪϬ ᾝ

(Ṑᵣ꜠Ὃ︣ χὋ︣ ψ τᴂα ᾝˣ

ЯДиᴟ ʿ ∙

Ἱ ʿ ᶎτ ᾝˢὋ︣ψ ᴦˣ

Ừʿ ỪϬ ᾝ

( φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣ χὋ︣

ψ τᴂα ᾝˣ

◐ Ḹ

Є˔иЖЕрКиχἹ Lod Ṱ

    ЂрФи

20low
ӓ

Ḩ ►

ЯДиᴟ ʿЕрКиἃ

Ἱ ʿ χ ᴟ

ЈϽЮрЕέρτЯДиᴟβϥ ψσΜΥ

ЈϽЮрЕ ˢ‫ ʺRC ˣέρτЯДи

ᴟϬ“Ξʻ

Ừʿ ᾝΰσΜ

ЯДиᴟ ʿ ʺ

Ἱ ʿ χ ᴟ

Ừʿ ᾝΰσΜ

ᶎσᵰἹ+ Ừ
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14 ♩fiⱠꜟ─ Lod   

йЦи Ặ Ṱ

Lod
10

ᾍ ֵ ˔ ˔

20low
ӓ

Ḩ ►

ЯДиᴟ ʿЕрКиἃ

Ἱ ʿ χ ᴟˢ Ἃχ ᴟʺ

∙ῡχ ᴟϬ― ΰσΜˣ

Ừʿ ᾝΰσΜ

◐ Ḹ

ᵫ⌡ЕрКиχἹ Lod Ṱ

  ЂрФи 

ЯДиᴟ ʿ ʺ ʾ ‰ χᵰ

Ἱ

Ἱ ʿ χ ᴟ

Ừʿ ᾝΰσΜ

ЯДиᴟ ʿЕрКиἃ

Ἱ ʿ Ἃχ ᴟʺ ∙ῡχ ᴟσςᶆ

УкАϼχᵰἹϬ ᶎτЯДиᴟʻ

Ừʿ ᾝΰσΜ

40low
қ ₲ ꜠

◐
ὕ ►

30
ʺ ◐

ὕ ►

ЯДиᴟ ʿ ʺ ʾ ‰ χᵰ

Ἱ

Ἱ ʿ ᶎτ ᾝ

Ừʿ ᾝΰσΜ

ЯДиᴟ ʿ ∙

Ἱ ʿ ᶎτ ᾝˢὋ︣ψ ᴦˣ

Ừʿ τᴂαο τ ᾝ

( φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣

χὋ︣ ψ ˣ

40high
қ Ћ

◐
ὕ ►

ЯДиᴟ ʿ ∙

Ἱ ʿ ᶎτЯДиᴟ

Ừʿ ỪϬ ᾝ

( φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣ χ

Ὃ︣ ψ τᴂα ᾝˣ

ЯДиᴟ ʿЕрКиἃ + ӪχУ

кАϼḧχὋ︣  ʺ χ

Φʺ ḧ τϢϥᵫῢᴷ σςχ⇔  

Ἱ ʿ ᶎτЯДиᴟˢὋ︣ψ ᴦˣ

Ừʿ τᴂαο τ ᾝ

ЯДиᴟ ʿ ∙

Ἱ ʿ ᶎτ ᾝˢὋ︣ψ ᴦˣ

Ừʿ ỪϬ ᾝ

( φὋ︣χ ỪγϣΰϞṐᵣ꜠Ὃ︣

χὋ︣ ψ τᴂα ᾝˣ

β Ӫχ⇔   ЎϴАϼ

ᶎσᵰἹ

Ừ
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15 ה ─ Lod  

 

┘ ⌐≈™≡│⁸₈ ⌐⅔↑╢ BIM/CIM●▬♪ꜝ▬fi ₉╩ ↕╣√™⁹  

 β │ 5. 13⌐  
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3.3. 2  

 

2 ⸗♦ꜟ─ ┘ │⁸ ─≤⅔╡≤∆╢⁹ 

(1)  2 ⸗♦ꜟ≢│⁸i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐⁸ ╛ ≢

⇔√ ╩ ↑√ BIM/CIM⸗♦ꜟ╩ ╕√│ ∆╢⁹ 

(2)  BIM/CIM⸗♦ꜟ│⁸i - DREAMs≢ ╛ ╩ ∆╢↓≤⌐╟╡ ∆╢↓≤

⅜≢⅝╢⁹ 

 

 

(1) 2 ⸗♦ꜟ│⁸i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐ ╕√│ ≢

╛♩fiⱠꜟ⌂≥─ ─ ╩ ↑√⸗♦ꜟ≢№╢⁹ 

2 ⸗♦ꜟ≢─ ─ ≤│⁸ ⌐ ⇔ ⇔√ ╩ i - DREAMs─GIS

ⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐ ↑╢↓≤╩ ∆╢⁹ │⁸ ─ ⁸

─ ⁸ ⌐ ↕╣√ ─ ≢ ↕╣≡™╢⁹ ≢

∆╢↓≤╩ ≤⇔≡™╢⅜⁸ ─ ≢ ∆╢↓≤⅜ ⌂╙─≢№╣┌⁸

≢ ∆╢⁹ ⌐≈™≡│⁸₈BIM/CIM ⱴ♬ꜙ▪ꜟ₉╩ ↕╣√™⁹ 

⌂⅔⁸2 ⸗♦ꜟ≢ ∆╢ │⁸3 ⸗♦ꜟ╛ 3 ⸗♦ꜟ⌐╙ ↕╣╢↓

≤⅛╠⁸ ─ BIM/CIM⸗♦ꜟ≤⇔≡ ∆╢ ⅜№╢⸗♦ꜟ≢№╢⁹ 

 

(2)  ⌐ ↑╠╣√ BIM/CIM⸗♦ꜟ│⁸i - DREAMs≢ ⇔√™ ─ ╩ ∆╢↓≤

≢ ≢⅝╢ 10 ⁹ 

 

 

10 2 ⸗♦ꜟ⅛╠─ ─ ▬ⱷכ☺ 
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3.4. 3  

 

3  

(1)  3 ⸗♦ꜟ≢│⁸i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐⁸ ╩ ∆╢ 3

♃כ♦ ┘ ╛ ≢ ⇔√ ╩ ↑⁸↕╠⌐ 3

│⌐♃כ♦ ─ ╩ ↑√ BIM/CIM⸗♦ꜟ╩ ╕√│ ∆╢⁹ 

(2)  BIM/CIM⸗♦ꜟ│⁸i - DREAMs≢ ╛ ╩ ∆╢↓≤⌐╟╡ ∆╢↓≤

⅜≢⅝╢⁹╕√⁸3 ⌐♃כ♦ ↑√ ╩ ∆╢↓≤⌐╟╡⁸

─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

 

 

(1) 3 ⸗♦ꜟ│ i - DREAMs─ GISⱪꜝ♇♩ⱨ◊כⱶ ─ ⌐⁸ ─ 3 ♦

♃כ ┘⁸ ╕√│ ⌐ ↕╣√ ⁸ ⁸ ⁸

⁸ ⁸ ╩ ↑⁸↕╠⌐⁸3 │⌐♃כ♦ ─

( ╛ ⁸ )╩ ↑√⸗♦ꜟ≢№╢⁹ ≢─

╛ ⌐⅔™≡⁸ ∆╢⸗♦ꜟ≢№╢⁹ 

⌂⅔⁸3 ⸗♦ꜟ│⁸ ≢│ ≢№╢⅜ ⌐│ ⌐ 3 ♃כ♦

⌐ ╩♃◓ ⌐╟∫≡ ⇔⁸ ( )╩ ╩♃כ♦─╠╣↓⁹╢∆ ה

⌐⅔™≡ ⅞⁸ ה ∆╢↓≤≢ ╩ ∆╢↓≤╩ ⇔≡™╢⁹ ≢

│ ∞⅜⁸ ⌐⅔™≡ ⌂ ─ ⅜ ≢⅝╢╙─≢№╢⁹ 

 

(2) ⌐ ↑╠╣√ BIM/CIM⸗♦ꜟ│⁸i - DREAMs≢ ⇔√™ ─ ╩ ∆╢↓

≤≢ ≢⅝╢⁹╕√⁸3 ⸗♦ꜟ ─ ╩ ∆Ⱨfi╩ ∆╢↓≤≢⁸ ─

( ╛ )╩ ≢⅝╢( 11)⁹ 

 

 

11 3 ⸗♦ꜟ⅛╠─ ─ ▬ⱷכ☺ 
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3.5.  

 

BIM/CIM≢ ꜟ▬□ⱨ─♃כ♦℮ │ ⌂╙─ ─●▬♪ꜝ▬fi ≢ ↕

╣≡™╢ │∕─ ≤⇔⁸ ≤ ≢ ⌐ ╡ ╘╢⁹ ⅜ ⌂╢ⱨ□▬

ꜟ ≢ ╩ ℮ │⁸ ⌐ⱨ□▬ꜟ ╩ ⇔⁸ ≥♃כ♦─ ╦∑≡

╩♃כ♦⁹╢∆ ה ∆╢ ⌐ ∆╢♁ⱨ♩►▼▪│⁸ ∆╢ ⅜№╢ │∕

╣⌐ ↕╣√╙─≤⇔⁸∕─ │ ⌐ ↕╣≡™╢╙─≤∆╢⁹ 

 

 

(1) ─ BIM/CIM≢ ꜟ▬□ⱨ─♃כ♦℮ │⁸ 16⌐ ∆ ⌂╙─ ─●

▬♪ꜝ▬fi ≢ ↕╣≡™╢ │∕─ ≤⇔⁸ ≤ ≢ ⌐ ╡ ╘╢⁹

⅜⸗♦ꜟ ─ ╩ ℮ ─ⱨ□▬ꜟ │ ≤⇔⁸ ╡ ╘≤ ⌂╢ ≢ ∆╢

│⁸ ⌐ ╡ ╘√ⱨ□▬ꜟ ╩ ⇔≡ ≤ ─ ╩♃כ♦─ ∆

╢⁹ 

─♃כ♦ ה ┘ ⌐ ∆╢♁ⱨ♩►▼▪│⁸ ∆╢ IFC ⁸OCF

⅜№╢ │∕─ ⌐ ↕╣√╙─≤⇔⁸∕╣ │ ⌐ ↕╣≡™╢╙─≤∆╢⁹ 

 

16 ꜟ▬□ⱨ─♃כ♦   

  ♃כ♦
ⱨ□▬ꜟ 

 

3 CAD  β1 ♃כ♦ꜟ♫☺ꜞ○ ♃כ♦

ⱨ◊כⱴ♇♩♦כ♃ IFC β2 

3D PDF ♃כ♦ 3D ⸗♦ꜟ⌂≥╩ PDF ⇔√╙─  PDF 

3  β1 ♃כ♦ꜟ♫☺ꜞ○ ♃כ♦

כ◙כ꜠ ╛ ≢ ⇔√  LAS ♃כ♦

♩☻◐♥╩♃כ♦ ⌐  CSV ♃כ♦√⇔

   

♪◐ꜙⱷfi♩ ○ꜞ☺♫ꜟ♦כ♃ β1 

PDF  PDF ♃כ♦

CAD  β1 ♃כ♦ꜟ♫☺ꜞ○ 

ⱨ◊כⱴ♇♩♦כ♃ CAD ♃כ♦  SFC β3 

⁸  ⌂♦☺♃ꜟ◌ⱷꜝ ☻ⱴכ♩ⱨ◊fi⌂≥─◌ⱷꜝ

╩ ╗ ≢ ⇔√ ⁸ ♁ⱨ♩►▼▪ ≢

⇔√  ≤⌂♃כ♦

JPG 

TIF  

β1 ♃כ♦ ╕√│ ╩ ∫√ ꜟ▬□⁸ⱨ≢♃כ♦ꜟ♫☺ꜞ○─ │ ≤∆╢ 

β2  IFCⱨ□▬ꜟ│ IFC ♁ⱨ♩►▼▪( ( )buildingSMART Japan)╩ ⇔ ∆╢⁹ 

β3 SFCⱨ□▬ꜟ│ OCF ♁ⱨ♩►▼▪( ( )OCF)╩ ⇔ ∆╢⁹ 
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4.  

 

4.1.  

 

─ ⌐№√╡⁸ ≤ ≢─ ⌐≡ BIM/CIM─ ⌐ ∆╢ ╩

⇔⁸ ─ ≢ ╩ ∆╢⁹ 

 

 

≤ ≢─ ⌐╟╡ ∆╢ │⁸ ≤∆╢⁹ 

 

· BIM/CIM─ ≤ ∆╢  

· ≤∆╢  

· ∆╢ BIM/CIM⸗♦ꜟ─ 3 ⸗♦ꜟ⁸2 ⸗♦ꜟ⁸3 ⸗♦ꜟ  

· 3 ⸗♦ꜟ╩ ∆╢ │⁸⸗♦ꜟ  

· ─ ≤ β1  

· ─ ⁸ ⁸ ⌂≥ β1  

♃כ♦─ · β2  

· ∕─  

β1 ─ │₈BIM/CIM ⱴ♬ꜙ▪ꜟ₉╩  

β2 ♃כ♦ ─ │₈3.5 ⱨ□▬ꜟ ≤ ∆╢♁ⱨ♩►▼▪₉╩  
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4.2.  

 

⇔√ BIM/CIM⸗♦ꜟ╩ ⁸ ⁸ ⁸ ⁸ ⁸ ─ ⌐ ∫≡

⇔⁸ ⇔≡™ↄ√╘⌐⁸BIM/CIM⸗♦ꜟ╩ ה ⇔√ ─ ╛ BIM/CIM⸗♦ꜟ

╩ ≤ ≤≢ ⇔⁸ ⌐ ⌐ ⅝ ←⁹ 

 

 

⁸ ⁸ ⁸ ⁸ ⁸ ─ ⌐⅔™≡⁸ │⁸ ה ⇔√ BIM/CIM⸗

♦ꜟ 3 ⸗♦ꜟ─╖ ─ ⌐⁸₈BIM/CIM⸗♦ꜟ ה  ₉♩כ◦ ⁸

ה ≤™℮ ⌐ ≢ ⇔√ ≤ ⇔√⸗♦ꜟ─ ╩ ⇔⁸BIM/CIM⸗♦

ꜟ≤≤╙⌐ ∆╢⁹ ⅛╠ ↕╣√ ה │ ⅜ ⇔⁸ ⌐ ⌐

⅝ ←⁹ ה │⁸ ⅜ ⇔√♥fiⱪ꜠כ♩╩ ⇔≡ ⇔⁸ ─ ╩

⇔⁸ ─ ≤⇔≡ ∆╢⁹ 

· BIM/CIM⸗♦ꜟ─ ה ─ ⁸ ⁸ ⁸ ⇔√  

· ♁ⱨ♩►▼▪⁸ⱨ□▬ꜟ  

· ┼─ ⁸ ─ ⁸  

 

12 ה ▬ⱷכ☺ 

CIMЯДи⌠ ʹⱧ ẸṳʾԏὋ Є˔Е

ộʾⱧ

ⱧỘ

Ⱨ ẸṳⱲ˗ Ⱳχ Ⱨ ẸṳⱲ Ⱳ ―

Ṝ ˢ Ὦ ˣ 2020 ˓Ὦ˓

Ộ ʾῬⱧ ˓˓ῬⱧ

Ῥṍ 2020 ˓Ὦ˓

ʹיּ ᴿ ˓˓ ὓᴿ

ʹיּ Ԍ ˓˓

זᵓּʹיּ ˓˓ᶴ꜠ᵓּז

ʹיּ Ṫ יּ ˓˓

℅ Ὁ ℅ Ὁ ֲ℅ Ὁ

˓‹˓˓

ῬỸ ˓˓ῬỸ

ỆẂ ‹ˢ◐Ẃ ‹- Ẃ ‹ˣ ˓-˓˓

  Ệ

CIMЯДиχ⌠ ʾ  χ ᾕ

⌠ Ӥ 1Ệ ͍Ἲḧ

⇔ L400 Ἱψᵵ

ЯДиτ ΰθ ỆẂ ‹

ẩ

Ю˔ϸ˔ ʹʹ

⌠ ЊТЕϳϵϯ ˓˓works

ТϮϱиЂϱЇ 256M

ⱳῬ ϒχԏὋⱧ‮ Ἱ   ΚϤ

χ IFCТϮϱиσΰ

Ӫ

ζχ

˓˓ộʾ˓˓Ⱨ

˓˓ῬⱧ
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5.  -    

 

5.1.  

 

3 CAD♦כ♃ ⌐≈™≡⁸ ≤ ⌐≈™≡ ∆╢⁹ 

 

1 3 CAD♦כ♃≤ ╩ ╖ ╦∑√  ...........  Lod30 

2  ................................ ..................  Lod20 30 

3 ┼─  ................................ ...  Lod40low 

4 3 CAD♦כ♃⌐╟╢ RC ─ ♅▼♇◒ .............  Lod40low 

5  ................................ ..................  Lod40high 
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5.2. 1  3 CAD  

 

 

ᾁ

ὓ ᵬʾ☼Ῥ ᵬ

Ệ ρ ὯρχḄ ЎϴАϼˢ ἪϬᶨ ΰθὺ ᾢᵦχᶎ ˣ

ЯДиƋVR

► ЊТЕϳϴϯʿSketchUpˢ3ⱳᾕCADД˔Ќ⌠ ЊТЕˣ

⇔ ʿLod30

χ ›

ʾ Ϟ ὫᴮΤϣ︣ὓ▄πὺ ᾢᵦ‰ήϬ▄ ʻ

ʾằ χ Ϭ ΰο βϥ ΥΚϥ ›ϜΚϥʻ

ʾּהᶑϞϸ˔Уʺ ʾᴅ ῠ σςʺỆ Ϟ χἹ Υ ╛σ ›ψʺ ᶎτ‰ήϬ▄

βϥχΥ ΰΜʻ

ʾῖ₯ χὺ ⱲṍτϢμοψ χϷ˔Н˔йϱΥ☼ήϦʺ ‰ήΥὺ Ⱳχ‰ή

ρӰσϥ ›ΥΚϥʻ

3ⱳᾕCADД˔Ќᶨ χ ›

ʾ3Dй˔Ѓ˔ІϺаЗϬ Μοῖ₯ χἹ χ ἪД˔ЌϬ︡ ΰʺỆ χ3ⱳᾕCAD

Д˔Ќρ φ›ϩδϥάρπʺН˔ЎаиἋḧ πὺ ᾢᵦϬᶎ ʻ
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ʾ σ ᴣ

ʾ χ πψʺ︣ὓ▄πχ⌠ỘΥ ΨʺЬІΥ₤ ΰϞβΜʻ Ῥχᴯ ῇτὺ ᾢ

ᵦϬ ΰοΜϥάρΥ ΰθ ›χ︣ ϤΥ τ ΦΜʻ

ʾ3Dй˔Ѓ˔ІϺаЗϬ ΰο Ἢ╖ֲϬ“Ξάρπʺ ᶎσ Ἱ χ ӃΥπΦʺ

χθϛχ ⱲḧϬ⌡ᾚπΦϥʻ

ʾ ʿᾝ ͐ Ῥ˴ ὫᴮϬ ὓ τ ֳ͎ Ῥ˴ὺ ᾢᵦχᶎ ͍ Ῥ

ʹʹʹʹ˹͓ Ῥ

ʹCIMʿᾝ ͏DІϺар͎ Ῥ˴ЯДи ͏ Ῥ˹͑ Ῥ

῟ᴮʾ₈ῇχᴿ
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5.3. 2   

 

 

 

ᾁ

ὓ ᵬ

ὂḢᾁ

ЯДи

► ЊТЕϳϴϯʿAutoCAD

⇔ ʿLod20˙30

χ › 3ⱳᾕCADД˔Ќᶨ χ ›

ʾ˲Т϶ЕЯрЌ˔Ѕв⌠ βϥ ›˳

Т϶ЕЯрЌ˔ЅвϬ⌠ βϥρΦψˢὥ

χ ⅔ᾁ Ϭם☼βϥρΦσςτᶨ ˣʺ

ΚϣΤαϛϯрϽиϬὨ ΰʺᾝ πТ϶

ЕЯрЌ˔Ѕв χּא Ϭ╖ֲΰʺζχּא

τỆ ЯДиϬ› ήδϥʻΚρΤϣϯ

рϽиϬ ᴥβϥ ›ʺ™ ζχϯрϽи

πᾝ אּ Ϭ╖ֲβϥ ΥΚϥʻ

ʾ˲ ἷϬ⌠ βϥ ›˳ ἷϬ⌠ βϥ

ρΦψˢỆẂἹ σςϬ ἷϬ⌠ ΰοᶎ

βϥσςτᶨ ˣʺ ІЎк˔иϬ

Μο ӛχ ἷϞ ἷ Ϭ⌠

βϥʻἹ τ  Υ αθ ›ʺ™ ζχ

Ἱ π ἷϬ⌠ ΰσΪϦωσϣσΜʻ

⌠

Ộ

ʾ ›ЯДиϬ⌠ ΰʺὥ σςϬЯДи

π  βϥʻ

ʾὥἹ ϞỆẂἹ Ϭ  ΰθΜ ›ψʺ

ὥϞỆẂЯДиἹ Ϭ  ΰʺ ›ЯДи

τ ϙ₅Ϛʻ

ʾ ὂϬ ϦθΜ ›ψʺ Ἢτο ὂϬ

╖ֲΰʺ ›ЯДиτ ϦϥΤʺ χ 

ϬЯДиᴟΰοʺ ›ЯДиτ ϙ₅

Ϛʻ

ʾЯДиψ360̃ᵕ βϥάρΥπΦϥχ

πʺᶎ ΰθΜϯрϽиϢϤᾋֵΠϬᶎ

βϥάρΥπΦϥʻ

ʾТ϶ЕЯрЌ˔Ѕв⌠ τΤΤϥⱲḧʺ

ˢ2ϯрϽи˷5 ʺ2ϯрϽи˷ὥἹ

3ОЌ˔рˣ

̙ Ⱳḧʿ1ΤὮ ˢϯрϽи

ʾẸṳ7 ʺᾝ πχ╖ֲ2 ʺ

Т϶ЕЯрЌ˔Ѕв⌠ 30 ˣ

̙ ʿ600 ד

Ⱳ

ḧ

ʾ

ʾ3ⱳᾕCADД˔Ќ⌠ ˢLod30 ˴

ὥʾỆẂἹ  ˴ ⅔  ˣ

ʹ

̙ Ⱳḧʿ140hˢ Ῥˣ+64hˢᴞ

Ῥˣ+16hˢἹ  σςˣ

̙ ʿ4 ˢṪ◖Bד ˣ˷27.5 Ῥ

ˢ2 ḧ ˣ˷2.5=275 ד

˻ЯДи ˼
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ʾ σ ᴣ

ʾἹ Ϭ⌠Ϥ β ›ψʺ ⱲḧΥΤΤ

ϥʻ

ʾТ϶ЕЯрЌ˔ЅвχϯрϽиϬ ᴥβ

ϥ ›Ϝʺᾝ ╖ֲΥ πΚϥχπʺ

ⱲḧΥΤΤϥʻ

ζ

χ

῟ᴮʾ₈ῇχᴿ

ʾТ϶ЕЯрЌ˔ЅвϞ ἷ⌠ πψ2˙3ΤὮˢТ϶ЕЯрЌ˔Ѕвʺ ἷ⌠ ˣ χ⌠

ỘṍḧϬ βϥΥʺ3ⱳᾕCADД˔ЌϬᶨ ΰθ ›ʺ⌠ỘṍḧΥ1ΤὮ ˢLod30 ˣ

τ⌡ᾚπΦϥ

ʾ ϜʺТ϶ЕЯрЌ˔ЅвϞ ἷ⌠ πψ1000 ד ˢТ϶ЕЯрЌ˔Ѕвʺ ἷ⌠

ˣΤΤϥχτ ΰʺ3ⱳᾕCADД˔Ќᶨ τϢϤ300 ד ˢLod30 ˣτ⌡ᾚπΦϥ

ʾТ϶ЕЯрЌ˔Ѕвχ ›ψʺ θτᶎ ΰθΜϯрϽиΥ ᴥήϦθ ›ʺᾝ πּא

╖ֲΥ πΚϤ ᴥⱲḧΥΤΤϥʻ3ⱳᾕCADД˔Ќψԁ ṁ ρσϥЯДиϬ⌠ βϦ

ωʺ π ᶓΦʺ360̃ᵕ βϥάρΥπΦϥχπ ˑσᶑ Τϣχᶎ ΥπΦϥ

3ⱳᾕCADД˔Ќᶨ χ ›

ʾ ἷ⌠ Ⱳḧʺ ˢ1ỆẂ˷3Ἱ ʺ

ІЎк˔иπ⌠ ʺ ψσΰˣ

̙ Ⱳḧʿ1ΤὮ

̙ ʿ150 ד

ʾ ἷ⌠ Ⱳḧʺ ˢ1/100ЯД

иʺỆ 160m ˣ

̙ Ⱳḧʿ2ΤὮ

̙ ʿ300 ד ˙ˢ⌠ йЦиτϢ

ϥˣ

Ⱳ

ḧ

ʾ

ʾ3ⱳᾕCADД˔Ќ⌠ ˢLod30 ˴

ὥʾỆẂἹ  ˴ ⅔  ˣ

ʹ

̙ Ⱳḧʿ140hˢ Ῥˣ+64hˢᴞ

Ῥˣ+16hˢἹ  σςˣ

̙ ʿ4 ˢṪ◖Bד ˣ˷27.5 Ῥ

ˢ2 ḧ ˣ˷2.5=275 ד

χ ›
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5.4. 3   

 

σ ᴣ

ᾁ

ʹ  ʾὺ ộψḚ ộτ ΰθ   χὓᵊẸṳᵕ τṁξΦʺḚ ộρ ⇔ ὓ

ẸṳϬ“μοΜϥʻ ⇔ ὓẸṳπψ2ⱳᾕχ τṁξΦʺ  ὓ▄ʺ  ⇔ ʺ► ∙

ʺ ☼ ʺӲⱱḚ σςϬ ΰοΜϥʻΰΤΰσΥϣʺ► βϥ   χ2

ⱳᾕχ ψʺ Υ Ψʺ  ӡτϢμοψ ╛πΚϥʻζχθϛʺ ⇔ ὓẸṳψʺ

  χ ᵔϬ ϥχτ τ ΨχⱲḧϬ βϥʻ

ʹԁ τ3ⱳᾕCADД˔Ќψʺ2ⱳᾕχ ϢϤ ḇ τ  Ϭ ᵔΰϞβΜʻζάπʺẸ

ṳⱲḧχ ΣϢό  χ ᵔ Ϭ‰ϛϥάρϬ ρΰʺ3ⱳᾕCADД˔ЌϬ Μθ ⇔

ὓẸṳχ ῟ Ϭᶎ βϥάρτΰθʻ

ʹσΣʺ ῟ Ϭᶎ πΦϦωʺ χẸṳτΣΜοϜ απΚϤʺζχ῟ᴮψ ΦΜʻ

῟ᴮʾ₈ῇχᴿ

ʾ2ⱳᾕ χϙπχ ˢ  ᵵ ʾלṮᴂ ˣτʺ1Ⱳḧ30 ΰθ

ʾ3ⱳᾕCADД˔ЌϬ ΜϥάρΥ῟ᴮ σ ᶨ Є˔рʺ

ʹ2ⱳᾕ Ϭ βϥάρΥ῟ᴮ σ ᶨ Є˔рϬᴞṜτꜘβ

ʹ˲3ⱳᾕCADД˔Ќχ► Υ῟ᴮ σϾ˔І˳

ʹ ◦ Ϥχ  ᶎ

ʹ Ệ ♁  Ϥχ  ᶎ

ʹ ‰ Φ χ Ừᶎ

ʹ ⇔ χДϰГϰ˔иᶎ

ʹ˲2ⱳᾕ Ϭ βϥάρΥ῟ᴮ σϾ˔І˳

ʹ ᶈ χ  ᶎ

ʹ χᶎ

ЯДи

► ЊТЕϳϴϯʿAutoCADʺNavisworksˢ3ⱳᾕCADД˔Ќ ›ЊТЕˣʺ

ʹʹʹʹʹʹʹʹʹKOLC+ˢ3ⱳᾕCADД˔ЌẶ ЄІГЭˣ

⇔ ʿLod40low

ὓ ᵬ

ẸṳⱲˢ  ʾὺ ộ̠Ḛ ộˣχ3ⱳᾕCADД˔Ќ ῟ ᶎ
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ʾ2ⱳᾕ

ʾ3ⱳᾕCADД˔Ќ

◦ Ϥ

3ⱳᾕCADД˔Ќχ► Υ῟ᴮ σϾ˔І

ᾝ ∙ρχ︡Ϥ›ΜΥ

ᾝ   χ ӃΥ₉

˓ ∙ρχ︡Ϥ›ΜΥϩΤϤϞβΜ

˓   χ ᵔ

Υ Ӭ
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ʾ2ⱳᾕ

ʾ3ⱳᾕCADД˔Ќ

Ệ ♁  Ϥ

3ⱳᾕCADД˔Ќχ► Υ῟ᴮ σϾ˔І

ᾝ   χ ӃΥ ΰΜ

ᾝ ∙ρχӡ ḩἰΥϩΤϤτΨΜ

˓ ∙ρχ ᶖᶎ Υ Ӭ ˓︠  ρχӡ ḩἰχ ӃΥ Ӭ

ὥ

ὥ

˓︡   χ ӃΥ ӬπΚϥ
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ʾ2ⱳᾕ ʾ3ⱳᾕCADД˔Ќ

3ⱳᾕCADД˔Ќχ► Υ῟ᴮ σϾ˔І

Φ χ Ừ

ДϰГϰ˔иᶎ

ʾІжУϯрϸ˔ρ Ừχ︡Ϥ›Μ ʾ ᾁ ρᴅ ʺ ἱ ρχ︡Ϥ›Μ

˓ Φ χ Ừᶎ Υ Ӭᾝ Φ χ Ừ  Υ

ʾ Φ ρ‰ Ừχ︡Ϥ›Μ
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ʹ ˣ ḧ◦ ᴅὥχ▫ῢ

2ⱳᾕ χ Υ῟ᴮ σϾ˔І

ᶈ

χᶎ

ᾝ ΥЯДиᴟήϦοΜσΜθϛ

χ Υ3ⱳᾕCADД˔Ќπψᶎ πΦσΜ

Ṩ Ϭ ΰο

ᶎ βϥάρΥ

πΚϥ

ʾ ᶈ χᴅὥ χ▫ῢ

□ ằ Ỹḧπψʺ χᶈ τ Πο▫ῢϬ ΪοΜϥ ›ΥΚϥʻ

3ⱳᾕЯДиχ ›ʺ τϢϥ Υ Μρ ∙χӪṰΥ ᶎσ ›ΥΚϥθϛʺ

∙ ΥṜ∏ήϦοΜϥ2ⱳᾕ χ Υ῟ᴮ πΚϥʻ

ψЯДиᴟήϦοΜσΜ ›Υ Μ

θϛʺᶆ ∙χ︡Ϥ›Μρ χᶎ

ψ2ⱳᾕ χ Υ῟ᴮ πΚϥʻ
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5.5. 4 3 CAD RC  

 

 

ʾ3ⱳᾕCADД˔Ќ⌠ ʺḄ ЎϴАϼ

☼ם ˢLod40low χRCỆẂ1ṁˣ

ʹ

̙ Ⱳḧ75h

̙ 80 ד

ᾁ

χ ›

ʾ︡Ϥ›ΜϬᶎ ΰθΜᴷ χ Ừ (

ΠωТ˔ЎрϽχ Ừρ  Ừ)χ2ⱳᾕ

ϬCAD π φο›ϩδʺḄ ΰοΜ

σΜΤᶎ ʻ

3ⱳᾕCADД˔Ќᶨ χ ›

⌠

Ộ

ʾͧ͘ỆẂχΞκʺ☼ῬⱲτḄ Υ ρ

σϤϞβΜ Ừ┬ ˢ   Ὣ› ʺ

ṁ ʺ ◦ ϘϩϤˣχЯДиᴟϬἹ

Lod40low πЯДиᴟΰʺ

Navisworksχclash detectiveχṐ Ϭ►

ΰοḄ ЎϴАϼϬם☼ʻ

ὓ ᵬ

RCỆẂτΣΪϥ ỪḄ ЎϴАϼ

ЯДи

► ЊТЕϳϴϯʿAutoCADʺNavisworksˢ3ⱳᾕCADД˔Ќ⌠ ЊТЕˣ

⇔ ʿLod40low

ʾḄ ЎϴАϼβϓΦᴷ χ2ⱳᾕCAD

Ϭ φ›ϩδʺ φ›ϩδ Τϣᴦ σḄ

ЎϴАϼם☼τΤΤϥⱲḧρ Ὧ

̙ Ⱳḧ16hˢ2 ḧ ˣ

̙ 4 ˢṪ◖Bד ˣ˷2 Ῥˢ2 ḧ

ˣ˷2.5=20 ד

ʾ2ⱳᾕЯДиτϢϥ φ›ϩδπψ ᾋ

πΦσΜḄ ΥᾋᵃέήϦϥ ›ʺ☼ῬⱲ

τ Φσ︣ Ϥρσϥ ›ΥΚϥʻ

ʾ2ⱳᾕ Ừ πψʺβϓοχ ỪϬ

ᾝβϥρ Υ ╛τσϥάρΤϣʺ

βϥ ỪχϙΥ ᴟήϦοΜϥʻζχθ

ϛʺ χ ỪϞζχ ρχḄ Ϭ

ᾋ ρβάρΥ Μʻ

Ⱳ

ḧ

ʾ

ζ

χ
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ʾ σ ᴣ

ᴿ

ʾNavisworksχclash detectiveχṐ πψḄ ЎϴАϼὫᴮρΰοʺ1mmπϜḄ ΥΚϥ

›ʺḄ ΰοΜϥρΰοὫᴮΥ ꜘήϦϥʻΰΤΰσΥϣʺḄ ΰοΜϥρΰοὫᴮΥ ꜘ

ήϦϥᴷ πΚμοϜʺᾝ π ỪϬ ῇ₮֒τ ΤβάρπḄ ᵕ ᴦ σᴷ ΥΚϥ

ˢ ʿ Ừˣʻᾝ ᴂᴦ πΚϥᴷ ρʺᾝ πχḄ ᵕ Υ ΰΜᴷ ˢexʿ ỪἺ

ΦΨСАЎϜ σςˣχṪ σ Υ ρσϥʻ

ʾ2ⱳᾕCAD χϙπḄ ЎϴАϼϬם☼ΰοΜθρΦϢϤϜʺ3ⱳᾕCADД˔ЌϬ⌠ ΰḄ

ЎϴАϼβϥ ΥʺⱲḧʿ+59hˢ7 ḧ ˣʺ ʿ+60 ΤΤϥʻ

ʾ₈ᵕ3ⱳᾕCADД˔ЌτοḄ ЎϴАϼΥ ΰθᴷ ψӟᴞχ ϤπΚϥʻ

άϦϣΥ ỪᴥῬʾᾝ ʾ ϙ ο τ ᶐΰʺῬⱧχ︣ Ϥρσμθ ›ʺ Ừχ∙

ʾ™ᴥῬ Υ τσϥʻϘθζχḧʺῬⱧΥ βϥχπʺῬṍϜ ›τϢμοψ Τ

Ὦ βϥᴦט ϜΚϥʻ

˲◦ ϘϩϤˢ◦ ʾ Ừˣ˳

◦ ϘϩϤχ χ ỪΥ◦ ΦρḄ

˲ ρТ˔ЎрϽ˳

︠ Ừˢ ϤỚΫˣρТ˔ЎрϽᴞ ỪχḄ

︠ Ừˢ ϤỚΫˣρТ˔ЎрϽδϭ ếỪχḄ

︠ ỪρТ˔ЎрϽ ỪχḄ

̞ ︠ Ừχ ϤỚΫ ΰϬ― ΰθḄ ₰ψ2ⱳᾕ χ › ₰Υ τ ΰΜ

˲  ρТ˔ЎрϽ˳

Т˔ЎрϽ Ừρ Ừ

Т˔ЎрϽᴞ Ừρ  ︠ Ừʾ Ừ

Т˔ЎрϽδϭ ếỪρ  ︠ Ừʾ Ừ

ʾḄ Υᾋ ήϦʺῬⱧχ︣ Ϥρσμθ

›χ ʺⱲḧψ πΚϥˢ ӡ

χ ᴥ ρὮ ӡχ ᴥῬⱧⱲḧˣʻζ

Ϧτ ΰʺⱧ τ+7 ḧ ʺ+60 ϕד

ςχ ᶓ ϩγΤσⱲḧρ Ϭ ṍ

ΰ3ⱳᾕCADД˔ЌϬ⌠ βϥάρπʺ☼

Ῥ ᵬπ βϥ Φσ︣ ϤϬ Ωάρ

ΥπΦϥχπʺḄ ЎϴАϼχθϛτ3ⱳ

ᾕЯДиϬ⌠ ΰᶨ βϥάρψ τ

῟πΚϥρ―Πϥʻ

῟ᴮʾ₈ῇχᴿ
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Ḅ ЎϴАϼ χЯДиπΚϥθϛʺ ỪϜḄ ЎϴАϼτ σԁ χϙЯДиᴟ

ζχ Ɫ

☼ῬⱲτḄ Υ ρσϤϞβΜ Ừ┬

ˢ   Ὣ› ʺ ṁ ʺ ◦ Ϙϩ

ϤˣχϙЯДиᴟʻ
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Т˔ЎрϽ
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Т˔ЎрϽʺ 
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Navisworksχclash detevtiveṐ Ϭ► ΰθḄ ЎϴАϼ χᵊ

︠ Ừχ ϤỚΫρТ˔ЎрϽ ỪχḄ ˢ2ⱳᾕ πψЎϴАϼΥ ΰΜˣ
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5.6. 5   

 

  

ᾁ

χ ›

ʾ‫Ệ ꜛ ▄ ЊТЕ Μο Ϭ▄ ʻ

ʾԁ ὓὓ▄Д˔Ќρ ΰοΜϥθϛʺ ὓὓ▄Д˔ЌΤϣζχϘϘ ▄ Υᴦ ʻ

ʾᴞ τꜘβϢΞτʺЊТЕ χ Ὧ χ τϢϤ Ϭꜛ ▄ ʻ

ὓ ᵬ

3ⱳᾕCADД˔ЌϬ Μθ ▄

ЯДи

► ЊТЕϳϴϯʿ˲ Ῥ˳CIM-girderˢ3ⱳᾕCADД˔Ќ⌠ ЊТЕˣ

⇔ ʿLod40high

ʹʹʹʹʹʹʹʹʹʹʹʹʹʹAutoCADˢ ʺ ʺ ʺЩиЕЯДиᴟˣ

ʹʹʹʹʹʹʹʹʿ˲ᴞ Ῥ˳Revitˢ3ⱳᾕCADД˔Ќ⌠ ЊТЕˣ

ʿˮAPOLLOy-Matter˯ ᴅᴱṪ

χꜛ ▄ ФкϽжЭτοᶆ ∙

χ Ϭ βϥάρπʺᴞ χϢ

Ξσ ὓ▄ Υꜛ π▄ πΦϥ
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3ⱳᾕCADД˔Ќᶨ χ ›

˲ᾁ Ͼ˔І ˳CIM-girderϬ Μο3ⱳᾕCADД˔ЌϬ⌠ ΰʺ Ῥ ▄

ʾͧ͘ ὥỆχ1︠ὥ1УкАϼϬ ΰʺ3ⱳᾕCADД˔ЌΤϣ Ϭ▄ ʻ

ʾ‫ ψAutoCADϢϤЯДиχ Ϭ ΰʺ ӡ ϬΤΪο▄ ʻ

ʾ ψʺЊзАЖχ ∙ЯДиτЂ˔ТϴϱІ π Ỹ έρχ Ϭ⌠ ΰʺά

χ ϬAutoCADΤϣ͍ОКиξνϼзАϼΰο ʻ

ʾ ψʺ︠ ∙ ●χ Ϭ╣ᶑἹπЯДиᴟΰʺט ϬAutoCADΤϣὓ ʻ

̙‫ ὓ▄Ὣᴮ
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̙ ὓ▄Ὣᴮ

̙ ט ὓ▄Ὣᴮ
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ʾrevitϬ ΜοʺЯДиᴟϬ“Ξρ ⱲτʺЯДи1ν1ντЊТЕ π ˢ ∙ ʺ∙

ʺל∙ʺ ʾῡήʾ ήʺ ἷor ἷσςˣϬ ΠϥʻЯДи1ν1ντ ▄ χ

Ϭ ΠϥθϛʺЯДиχϙ⌠ βϥϢϤϜⱲḧΥΤΤϥʻ

ʾЊТЕ πЯДи1ν1ντ Πθ ϬᾕτʺrevitЊТЕ πꜛ π ὓ Υ⌠ ή

Ϧϥʻ

˲ᾁ Ͼ˔І ˳RevitϬ Μο3ⱳᾕCADД˔ЌϬ⌠ ΰʺᴞ Ῥˢ‫ ỆẂˣ ▄

̙ЯДиᴟΰθ ∙ ̙revitπχ ᵊ












