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SUMMARY

Development of Modular House Based on Modular Structure Equipped with
Connecting Device and Integrated Design Program.

II. Research Objectives

First, to secure working-level technologies for our company’s registered patent
"Horizontal unit equipped with connecting device and modular structure using thereof
(Patent No. 10-0764025).

Second, to identify problems and find solutions regarding design, manufacturing, and
construction by performing virtual project simulation. ,

Finally, to develop an integrated design program for automated design, structural
analysis, and documentation by standardizing elementary members and connecting
them to modular-exclusive structural analysis and design program.

III. Scope and Contents
® To develop complex modular system for concrete floor panel using connecting
device

* A simulation using a virtual project, which includes modular layout plan for
selected scale of target building; examination and complementation of design,
manufacturing, and construction process.

* To identify problems and find solutions regarding design, manufacturing, and
construction, which includes analysis and arranging of problems during simu-
lation, arriving at solutions by analyzing domestic and foreign examples, and
examining their applicability.

* To prepare method of standardizing elementary members. The details are:

- To produce, stack, and deliver horizontal units separately in the factory
in bulk

-~ To connect columns on the connecting device by welding at the site

- To select standardized elementary members and list up of existing sub
stitutes

- To examine the possibility of substituting the existing members

* To examine structural safety and serviceability of modular system using com-
mercial program. It includes examining the safety and deflection of unit floor



panels, and the safety and serviceability of unit modular frames.
® Development of integrated design program for automated design, structural analy-

sis, and documentation.

* To modify and complement the existing modular structural analysis and design
program. The items of complements are analyzed and arranged first.

* After modifying the algorithms, the program is verified for its consistency
by comparing with existing commercial program from Company 'M’, which
have a powerful domestic dominance.

IV. Expected Accomplishments
(1) Two (2) registered patents regarding construction method
(2) Two (2) application of construction method to actual projects ~ Chujung-ri house,
Australian housing project _
(3) Module types for floor panel, wall panel, bathroom
(4) Standard design guideline

V. Applicable Plan
(1) Construction and engineering service
- To conduct domestic pilot projects - houses
- To expand applicable types of buildings - barracks, séhools, hospitals
(2) Technology transfer and expansion of business area
~ To develop foreign markets including:
The former Soviet Union ~ schools, hospitals, barracks
Southeast Asia and China - houses, commercial buildings
Europe and the American continents - houses, commercial buildings
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1. Design Condition
Design Code
Unbraced Length

Modification Factor

Moment Magnifier

Material : SM490
Yield Stress

Young's Moduius

Section : LC-200x100x25%4.5

: KSSC-ASDO3

Ik =030 L, =0.30m
by =030m

Cp =101

ICox =0.85 Coy=0.85

IF, = 323.62MPa
(B = 206930.67 MPa

200

Axial Area CA = 1.944x10% mm?
Moment of inertia T =1256x107 f = 2.508x10° mme
Radius of Gyration T =8.038x10"  r =3.656x10' mm
Section Modutus 18, = 1.256x105 8y =3.902x10¢ mm?
Shear Area TAy =9.000x102 A, = 9.000x102 mm?2 {Unit - mm]
2. Shear Force and Moment
Element Number 168
Load Combination [gEes:)
M, =6.738 M, =-0.000 kN.m
Ve =-0.000 V, =-0.232 kN
3. Check Width-Thickness Ratio
Web cdit = 4444 = 1680//F; = 93.39 Compact
Flange bl =2022 > 2500fF; = 13.90 Slender
Lip Tbit = 5.56 = 2004/F, = 1112 Noncompact
4. Check Bending Stress -
- Major Axis
Allowable Le =minfle, L) = 0.96m ==> sk
Lo =200/ fF =1.11m
Lz = 138,000/ {{d/A) [Fy]=0.96 m
DFoe = min{Facet, Foey) = 167.939 MPa
Foy = 0.8 * Fy= 194,172 MPa
Focz =06+ Fy - Qs = 167.939 MPa (Q, = 0.865)
(P =06 Fy= 184172 MPa
Page 1
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Actual * fox
o
- Minor Axis

Aliowable : Foey
Fci
Foc

: Fry

Actual oy
oy

= MJS, = 53.638 MPa
= MJ/Sq = 53.638 MPa

= min{Foc1, Focz) = 167.932 MPa

=0.60 - F, = 194.172 MPa

=0.6 - Fy - Qg = 167.939 MPa (Q, = 0.865)
=0.60 * Fy = 194.172 MPa

= MJS,; = 0.000 MPa

= MJS, = 0.000 MPa

5, Check Combined Stress

$
JPe L By o 6.31940.000= 03195 1.000 oK
Foex FbCY
f 1
S e - 0.276 +0.000 = 0.276 5 1.000 oK
Frax  Fuy
6. Check Shear Stress
- Major Axis
Allowable Py  =04-F,=120.448 MPa
Actual “ty = Vi/Ag=0.258 MPa

fulFy = 0.258/129.448 =

- Minor Axis
Allowable TFx
Actual i -

fufFy = 0.000/129.448 =

0.002 5 1.000 OK
204 - F, = 120.448 MPa
= ViJAs = 0.000 MPa

0.000 < 1.000 OK
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- es_Arraydll : 9gEe 9% AaFE

- es_Unit.dil I o iR s )

- es_Math3D.dll @ F38% A4t &<

- es_GrpTooldll : 2z
- es_GrpLip.dll : 3z
- es_GrpPost.dll : 339 4 2 333 g4
- es_Data3D.dll : FZHAL A3} AEL=F
- es_Model3D.dll : 734 AA=

- es_Solver3D.dll : FZ34 g

Bold A2 FAH HE+= Loco-HeimexeE

gt} FEx g P EFEHE

Zabal, FE2 a0



1.2 Al2" FAE

=S FE| o
Sgiai =24 es_MathiD.dll: 2315 SIAHe14
(Loco-Heim.exe)

b
VLS

es_GrpPost.dl | 3 AT S 3ol el

<IE 1> Alad" AR

FEZEOYL FEZZ PSS o] &5ta AAF, Fx34, T S99 75e
A, FZs5]

2]
A o

d 5oz FAHEY FAE 7152 ofee Zo

71 2L AR, FxAY, FHY 5L FHs7] Yatd Had sEAHA
REEMN, es_Baselib.dll, es_Array.dll, es_Unit.dll, es Math3D.dll 0.3 FAd}
- es_BaseLibdll : 9=%8§ Z2 WS 93 7 ETS A9
- es_Arraydll :HlEE 9 AmTR AY
- es_Unit.dll CEHA AERTE Y F goud g
- es_Math3D.dll : 84 A%t g4 Ao

o

5

TENY dPe 32 FEeL HME FYSE ZEZA, es Data3DdI,

ES
es_Model3D .dll, es_Solver3D.dll 5232 FAH}.

1
N
!



- es_Data3Ddll : 22 dHolgE Y3 AT A9
- es_Model3D.dll : 22 dol€E M 3 AAE d42 A
- es_Solver3D.dll : ¢ 2719 REZ AAS uo]HE o]fsle TRIHHL 3

Ry dF¥E 48, 4, 44 dolH & 239 == 339 aggez n
oFE BEEH, es_GrpTooldll, es_GrpLip.dll, es_GrpPost.dll 522 FA "t}

~ es_GrpTooldl : 2x9 &2 34 Q9
- es_GrpLipdll  : 3z 18" AET2 2 g F9

~ es_GrpPost.dll @ 3¢ 4 9 FA g5 H9

248 dolHys 7234 A8 F es_Data3D.dll #F es Model3D.dll ZEE o]
&ote sz, 7I1E A zdgg AL EF HolHE g

es Model3D.dll & 29 dole 442 918 OFe F52 AL
427 Folet es Solver3D.dl BEE ol gate] AA AT of HolHE W
9, B, BAY, FALY S0 TAHN Tdm A1 049 FAY 5o

= 2%E gadn.



2. 229 715 9 QdEsolA A

FEZ O] FF3= 7]
9 71%E& sl g8 g2g
QEFH oA AnE}

ofr

2 AAFY, Pz, $AL Sz FAAY 747

St FEZzodst AR vl 2 =zl

e

2.1 A=A g

4 (compose) , '-~;“EﬂI°' 9.1_ (Frame)
DEDN, AL, OIS : CRslAl, o)A

515 (Load)

ke
¢
o .
e

KA
B3
2o

o

HE (Modify)

| olEE, olSxE, WSS ©TJAL AL LD, o

: ;_,_(Select& Edit),

ﬁlﬁ'

HE ?l-‘.s—f:ﬂk"*- =% Igmou oiftHS, 48 i, zowa:m
HE Jls : B3, oS, AbW|, HEt, 37|

<" 2> AAY 7T FAHE

AAZe RE HolHE o

z, A9, 74, 35, €3, A

MWL es_Array.dll, es_Unitdll, es_Math3Ddll ZEEE o]&3it}
es_Array.dil2 22¥ tlolE wide #YstE o 2o|n, es UnitdllL d o]

AR&E T es_Math3D.dll& 289 Az

-
BN
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rlo
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w)
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g
2
)
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8

Z
o
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ﬂqn
o

o]-&3tt}. es_Data3D.dll



= TEHNE AT 229 dolHe ARTRE AT Rel, es Model3D.dll&
2dg dojeE AANI] AF AAE qFE Aodd REot) V% FAEY A
8], 74, 3%, €3, A" 59 7|5 S BE es Data3D.dlF es Model3D.dll B &

a9 QAL es_GrpLipdll, es_GrpPost.dll 2E-& ¢} 838t} es_GrpLipdl< 3
4 e 28] A 718 EElH, es_GrpPostdlle 48 249 HF3
FAE THSE EEolth o] REEL AW HolHE NZFHow Q1T 5 9

o] 3zt FZholA QAE ALY F

it
i
ok
=
)
e
2
™
Lo
o]

2
-
=
o
L2
op

MY (Linear Analysis)

» EAGHA (Static Analysis)

& =2 @4 giojg

D USRS, SR, SRS

off
-4
o
k1

<a¥ 3> FxA 7]

FZ3 4L es_Solver3Ddll ZES o] &3t9 $88t} o] Tz add Algd
es_Solver3D.dlle] 32 FxaAM HAE AA&H 2 AFeHolvt. Zzade
Ae B TS o]ty dd £ ZTHY 249 4 A dolEE AT}
TZHAE T es_Solver3Ddll RE Q] T o]EF 75L& ot} o)
A_SetReportFunc @ T84 wAlA] &%

M

t

~ A_SetSolverFile A A9 dolHE AR 9d XA
- A_SetSolverData : 593 dlo]g o YA XA

- A_AnalysisRun D 3tEzA e Lz S5

= A_AnalysisLCombi : 3523 o] U3 x4 53



2.3 447
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<a¥ 4> FAHY 7w A=

g 2HE BHoE 75S ol g3t
T#E AL es GrpLipdll, es_GrpPost.dll, es_GrpToodll EE& of&3sc}
es_GrpLip.dil& 339 #4348 ®E3sH] 98 7|18 2ZEola, es_GrpPostdlle 9=

@ axd UL IY L A4BR HolHE THE P P



24 Qg FHo]x FA4

# Modular House Analysis System { rmHouw

8
a
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8
&
&
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i
¥
5

Mledbaunlicl

S

>,

e @l

==

%fﬁﬁued tengh ., 4 3
L dmplinde. T

L R eRe D @0 @Y @p D @i Input Area Load

onfm  viidegree vl

<ag 5> 34 A4

Loco-Heim® 34A FA4L

(2) WiwE
3 ==

ol Wy FEE &

it

A5

=23 3]
Zzz g9 w
g8k

oA, =



@) 488A=

- FEAR  EA
- dAoiFE%E

- AdFEE
= I

P49, F7, 4%, A4, $42 5 A
LA, ARA, B, $717 Wi
: ols, WY Wi

AR " oA 78l Wl
= PaN e T ] 1 Mo

98 2= AT 9

A AEANA k2t AAKL Q= R Y FERE BN
@ AEANA vh92ot AAHT Qe 29 AU AEFS EA

RS AEE 9, 29 £8 Yeda 1 e w3



3. AAg 7ls

{Ng

.28
&

e .. S‘gn;meby' 1
{to axis—x ri

B

3

"
g
%
%
@
-
=
0
.

s

o Ecs
435, 1:600, p: .40, @ni 0, @68, Bp: 0, @d:0

e
ot T hentm  vildearee vl

Select Heferdn

<29 6> dAe sd 74

T4 AXLGF 2E 2 =AY dolHE A A%
FoTh B 22a3e FuwolA Ad, Ao, 74, §shF, A,

ozjel side. 4z Feyel dd G 252 ofefsr 2o

e
e
o
N,
olf
i
o

]
oft
ojfl
o
=
r
AN
)

31 %4 (File)

$9 W Al
g1l 59 7%l 9nh “Make Bitmap File’ % 22 sojg 339 9

e a9 HdE A Aol

e

=98 x2ade yigoer 4y, 27, AAZs7], v

Loco-Heim.exe ¢ ZZAE 31U 347} rmholt}.



3.2 A9 (Define)

49 dRe AR, B9 BF 59 2E oHE 44dx, Fu
E A gt gol So) AuAa gelHs APtk

o [5510

'1SPSR440 T
Poisson ‘_Rauo-

| Yield Stress

Type [STEEL K

~ Property for Analysis
Weight Density 78500 tont/m3
E Modulus 7 100024007 tonk/m?2

| “Thermal Coeffciert [0

K

e ww—

2000000 tont/m?2

Delete. §

Modfy | Add |

[ o ]

Cancel

g

<a2d 7> A= 49 gan

» Name, Type : ©|&, A8 57

» Property for Analysis : A8 EAXE ¢
- Weight Density @9 7Eag
- E Modulus D RAF
- Poisson’s Ratio D EopE]
- Thermal Coefficient : &= 3A
- Yield Stress D AAEE S

» HIAWE

=24



- Delete : 9% EF4RNA Adgd A5E AU
-Add : 9EF EXNAE /e AEE FUMETH
2

- Modify : A9d A5 EAXE I

2) 49 =¥ (Modular Unit)

Hodular Unit

Section

;T

Moty )

]

Agd “Jj - " m3
Beéetg 2 H m
G e
Ly @O w
(RN T
s o
7 fhner Post Caricet f xi . Cancal, |
<9 8> @Y EE A
» Unit List : @9 EES A4 2 Axeg
- Modify Add dfnEge] o&FE ST
- Delete : EE2A4RA AEgd GEES AT
- Add A2 eBEES T/
» Dimension : @ G952 E 55 d=Heth
-Lx, Ly, Lz: @&, 3 € Zo
- Le 2 wrekel IR 715 9 A

» Section : & FARES FAsE FA O9¥ E AFE A9
9H WA BES T2
- Post : 7] FA
~ Short Beam (Floor, Ceiling) : @ #gF &
H

- Long Beam (Floor, Ceiling) : &# w3f



3.3 74 (Compose)

(1) &7} (Add)

Block Edit

Add by odula Off R@éﬁdﬁ'
» Compose -~ X[ -
L T 7 ra
——— "2l
ioNx ?5 - ; : | :
DNy T = i Pedraw | Clear {
i Reterence Paint i :
' " OignPont |
Symmety i

. {lo axis-x =i

Cancel
<a™ 9> ‘&9 EEgd o 7 dEdA # B gt

BES FUelE 752 ® “Add by Copy”, “Add by Cut”, “Add by Modulr
Unit” 5o W72 #4849 99 715& ol&std M g dweles 443

5B gEEAE o8sel ddd 9A BES FHE 4 ok

- Add by Copy: A¥d 2ES EAlsled B2 A3t}
- Add by Cut : A€
- Add by Modular Unit : &9 2E9 MFE AAsIe B2S QA

(2) 2HA (Delete): A8 =E5& AtA gt
(3) #7b (Move) : M8 mEE 999 942 o 5ad

;}2__



(4) 243 dlo]g %E7] (Make Structural Model)
2E HolHE )43ty FxIE 2dd HoHE AT AU AF B4
ste 2d¥ dolH = obet Zrh
» A3 dlolH
-#ZxG
- A FAxA
» Z# ¢ dleld
-zt 249 G9RE 9% gd
-7t a4e] GYREY ¥ 1F
-d3 44 3R
-G A gr
-gR o4 Fr

5) FE 2= (Coordinate Mode) : &% &8 =

- Absolute xyz : Zdl ¥ 94
- Relative xyz : A4t &% 9=
- Point Snap : 2d AF 2y
- Line Snap A 5EFE AF 29

(6) 24 2= (Modeling Mode)
- Modular Mode : Z& dlo|y ¢

2
- Structural Mode @ 72348 248 doly g 2=



34 3% (Load)

=) == LI T = o) = =} ==
Ol‘T 11]]~n———1 e 3]])&__ <01,]zsl- —-ol._é_z ,
7 === sl === O, === 0. 1.8 =11

; J'. ,'L ——1.'127.1 '1| 1]'_]_ '1 o1 & « ™A 1’ A' Sy

DEAD [DEAD <0 mTTE
Add | Copyaadd |  Mediy | Delete |

[ oK i ~ Caricel j

<2¥ 10> stgxad B3R
stexds F71, AL 74 2 AT BAF 75 s o] 8std AdE dubst
dtE:zAd BaAlstA Hrh A AFel o3 nAHG s

e Fhehe

“Gravity Load”®} “Z-s. factor”& -12 243 ne5ld & gtk

- ‘;4‘



2) F3% 2 H8=F =4 (Wind Load Case and Snow Load Case)

FEel ¢ F3iF % 452 44 A5 498 4Tz g 3
A58 ARsdFos 999 3¢ 2 4G FEd A% Avse g
& HFAFE Fohol duaFoR waw

> ST
- Applied Code AL FE
- Basic Wind Velocity : 7| E% %
- Wind Exposure T EEE
- Importance Factor :@ 8% AT

» AdeE

N

- Applied Code : #& f

2
12

A

=

- Location
- Snow Deepest Depth : ) FA zlo]

- Snow Densitiy : 8%



3

(3) 57144 AR 3F (Seismic Load Case)

Load Case & Code for Seismic Loads

#pplied Code ¢ SN, - ‘.
| AeaFacorgy: o OET
,’lnﬁbort_an,ce:Fagmr o ;1.0000

| Soll Profile Factor ()1~ [T2000

X-Direction  Y-Direction

Period by Eigenvalue Analysis (Tx, Ty} |0 | {0 sec
Period by Code (Tax, Tay) : L JT0000 L0000 e

|
Hespijhsé Modification Factor (Rex, Rey) ¢ {5000 45000
[Tooo0 — [To000

Multiplier for Seismic Loads (SFx, SFy) !

< 9493 25 JH

- Applied Code AL 7T

- Area Factor(A) : A9 AF

- Importance Factor(l) : 8% AF
- Soil Profile Factor(S): A|Ht A«
- Period by Eigenvalue Analysis(Tx, Ty) @ I-fX 146 23 2 5F7](sec)
- Period by Code(Tax, Tay) : &9 93 2HFF7](sec)

- Response Modification Factor(Rex, Rey) : +%&
- Multiplier for Seismic Loads(SFx, SFy) : A%

_.16_‘



(4) 3%5%% (Load Combination)

DEAD EWIND‘ TBNOW GUAKE T
} jComb3 il o i ‘. I [ . 1 i
Qeiete,. % fmport.. | Esport.. 1
o | s |
<29 13> }EZE Yz
(!

- Add :EE2E 3
- Modify : 3523 4
- Delete : 352 2HA
- Import '@ StE2F FF oA glo] 7]

- Export @ @ Z2AES 52 FE-Z UHU

_.“i?_




(5) "AsF 2 dutstE (Area Load and General Load)

Frame Loa

Area Load

[DEAD
; Frarng Load

" Click here 5 defins laads

1 5&58‘31 wéy '; .’
Axis[Global—Z2 =] |

- Display et "“"""'_“"' g

| ¥ Vaiue: - .

' EedLengty .. |1

Amplitude {10000 =3 ’ ‘
; o i # Only Frame Load

Close: § i’\?‘galug. . -—-—-—~>j S —

] & W Eixed Length __ ... |

Amplitude {10001

Closs -

[ #dd_1: Replace |

Delete | Del Al |

<I¥ 14> "Asts 2 ddtsls dsdAt

~ Load SEau) w Wk Aew a2z = A4
-¥WH WME: 71 A8, Ag A, AR AR
- Display : 8t&3 ®7], 354 o] 24
» durels
- Load SE2, 988 A I}FF 5 A

- Display : 353t ¥7], st Zo] AHA

;18_



35 A9 (Select)

A8 dyrs 249 veleE R tE HelHE T38| Aste EE,
d 2 248 Adste Jlwelt. Adsr], ddsjAstr], ®olr], w7171 T4
& 7AW AAE w7 ok 2u

- Select All T EEF
- Select by Pointer/Window @ 3¢ o Ho} Jgoz2 M€sly]
- Select by Intersection Line : XA 02 X €357]
- Select by Plane B HYoR HAd9sy)
- &l Al 5}~
- Deselect by Pointer/Window @ $}tH 9] & Hojup ddoz2 Hes]#|s}7]

- Deselect by Intersection Line: WA 0.2 A€ a) A3} 7]

- Deselect All DR

r>~
)

- Deselect by Plane D ER gyog M)A sy
- Reverse Select/Deselect A g dbd
- Select Previous Selections : o]& A€ A &3}

Show All Hidden Objects : %71 tiA Bo]7]
Show Only Selected Objects : A&
Hide Selected Objects A

f

Reverse Show/Hide D Rolr] HhA

_19_



3.6 &3 (Assign)

A% e 2E HIHE 43 AF AN
Bl Beg dolHE ¥gd: slvez Tygy
(1) 43

- Boundary Conditions :

44 AAxd 4R

- Rigid Link @ ZAdZd 44

2) Z# 4
— End Releases :

- End Offsets

- Frame Sections: @4

- Frame Groups

3) +4

- Block by Copy :

- Block by Cut

— Delete Selected :
— Delete Not Use Nodes

- Merge Nodes

— Merge Frames : =

— Divide Frames @ X

(4) Hiol &
- Tables : A3
- Seek Nodes

- Seek Frames : X

=S PR
B o4 A%
A9

A

pls

e
L

P aE

ye,
ek
oft

Eajo] olgt B2 A4

LA SIe BE
Add A7 L =AY A4
AHEEA e A A

P EH gAY

A

— 20_

T3

Ale

=

[

X

49 Hol"HE



s
3
3
K
%
D
B
B
)

i : ; ; N ;
. mAR £ 524 p 0, i, @06 @F 0. @p: 0, @di 0 Belect

<ag 15> FAd gH T4

4.1 si4 (Analysis)

A4 viwe FERIANE FHFAY FRAA HEAFg S AAgT AAE A
7 7L obgiet Zth

- Main Analysis Option @ 7Z8}4] A eALg

- Analysis Run A A9

- Toggle Modeling Lock : sl 23} dolg #17]



4.2 343 (Result)

A4A% dre ANAH dolHE 24 F2E2 Fss /5e FARY. 5

ol 23319 9Ae Es A= solsii

L R 2 B =4

- Node Reaction : Z#A wig

- Deformed Shape : ¥ %

- Member Force : ZA

- Member Stress : 429

- Node Output Detail @ @3 3|43 A4

- Frame Output Detail: ZH Y84 47 44

~ Textout Input Data : 22 dojg Ry
- Textout Output Data : 3j41Z3} dlolg WKy

,_224
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S

ZES Uil @ B0 & sl
R3S 10, 120 30
il Zyel 189 800
LR 242 w0
L 5 150, 3960,

* 3850 W 3000

iy W RS IR RS R AE SR D I N RS SR SR S8R

b ocan

<29 17> %44 Y xlswg A#

] & = 49 ik _ASF Ax AR F I
1 WEtd 0-1%e1 B 3.0000 6 vrew | 5400
B HE33E C-00rl0:5 5.4000 0 215.000 | st
2 WEdEd XD 5.3000 -3 129.600 | sm2
4 He33E 14100711 5.4000 ] L3007 | 0.3051
5 e ES] - 1007110 54000 o 330000 | 0.9
[ HE33% I=5 0.0012 118 9.13% 0.0068
v W3 I=5 0.00%% i 0.3855 ©.009
B Ek] B4 Tlaze 12005 55 1656007 | 105 6000
8 * 3 1§44 Tlace 0.5000 33 310000 | 34.000%
i XN £~ 2001008 35000 28 1350000 | L0787
u $323 -0 2.7 i 30,4000 | 05185
i a533E 1£-0RTLI0 £.7000 = 700000 | 0155
B weivd 1E-1000110 45000 1= SHOON | 0.0
u 33 200 21000 1 5.0000 | 0418
5 FEXEES 11507110 2,10 k4 257000 | 0.1
15 £33 - N0 35000 1 75000 | 1ua
13 WEadd 1C- 10070 3.50m o PLow | oam
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P85 BnAY 6.20% | 7.80% | 8.70% | 9.70% |11.90%114.50%| 4381%
ol 3 4 W 32
Q87 35, ’%’?f 52| 6.80% | 8.90% | 9.40% [10.60%12.90% 15.90%|  3911%
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Q88 7 ]i%"';.;, ‘;fi;i =16.80% | 890% |9.40% [10.60%|12.90%(|1590%| 39.11%
A g,
R90 71848 @ |6.80% | 890% | 9.40% [10.60%[12.90%|15.90%| 43.85%
ARG Mu2Yg
R91 39 a4 6.80% | 8.90% | 9.40% {10.60%[12.90%{1590%| 43.81%
R92 g4 6.80% | 8.90% | 9.40% [10.60%|12.90%[15.90%| 60.63%
R93 718} ulA¢] | 6.80% | 8.90% | 9.40% [10.60%112.90%{15.90%| 39.11%

._84_




9

1 o] RINE FEHFRIN NP8 ALTEREDADATY Ay AT
RN G, |

2.0l RIA WL BEAE dole WEA ZEHFRNN NP AULE
R&DAAAZZ AFde] AFATRAE whalok Pt

3. FATEAE ADHA Bad WEe YPoz UE E: TSN E
sfg Y.




	표지

	제출문

	요약문

	목차

	제1장 연구개발 수행 내용

	1. 연구개발 목표

	2. 연구수행 내용 및 성과


	제2장 연구 수행 진도 및 추진계획

	1. 연구목표의 달성도

	2. 연구성과의 활용방안 및 기대효과

	3. 연구개발 추진전략 및 방법

	4. 연구개발비 소요 명세서

	5. 
부록 
	가. 특허등록

	나. 청주주택 생산/공사일지

	다. 해외주택 제작일지

	라. 프로그램 사용자 매뉴얼

	마. 기술가치평가 결과보고서




