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A Study of the MC design application of modular construction
Mainly on the MC design applying of discontinuous module grids
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Abstract

This study attempted to explore the MC design methods of modular construction using discontinuous double module
grids and further, the design methods of walls. Modular construction is generally characterized with multiple units called
modules with a module dimension of 3M(300mm) appearing in the form of double grids. The discontinuous double grids
including correction values and gap values occurs inevitably in the modular construction where units are joined
horizontally. Therefore, it is desirable to carry out the MC design taking into account these discontinuous double grids.
In this study, the MC design was applied to the plane of wooden houses in modular construction, going through a
process of setting the size of pillars and inside dimensions, of determining the dimension of discontinuous double grids
that occur during the assembly of units, and of setting the dimension of outer walls in conjunction with the derived
dimensions. The dimension of outer walls was applied differently depending on the range of regional use by analyzing
the energy performance with the materials used. Consequently, the materials and components of factory-produced
buildings can be used directly without processing, and the suitability of the outer wall design can be pre-determined by
previewing the calculation of the cross-sectional configuration and heat transmission coefficients of outer walls in
modular construction, allowing to be used as a decision-making tool of design.
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MC Design of the Modular Architecture Using discontinuous double grids
Exterior wall design using the MC design

A major Structural materials and memver design standard
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Fig. 1. Process of This Study
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Table 1. Design Standard(Boundary planning Standard, measure/mm)

- Basic module Assistance module
Division . .
—Increment size -Increment size
Horizontality 300 100
Verticality 300 50
Middle strip level 100 50
Window height 300 100
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Table 2. Country-specific modules, system(Lee and other, 2002)
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L Germany Japan Korea
Division ISO UK(BS
B o | ey (KS)
Basic IM=100 IM=100 IM=100 900
module mm mm mm (300) IM=10
Increase 3M, 6M, 12M, 30M, 3M, 6M, 6M,12M,
module 6oM 12M 150mm 24M
(special point: 15M)
M/2=50 M/2=50
Assistance mm mm
module M/4=25 25mm M/4=25 150
Increment mm 50mm mm mm -
size M/5=20 3M/4=T75
mm mm
Horizontality House 3M, 6M, House
plan module M 600 12M M M
KS=2M
A 100 the Ministry
l\gzn;agtyl M 300 - IM of
P odute 600 Construction
=IM
Finish/ Finish/ Finish/ Finish
Base line Center Center Center line -
line line line (structure)
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Fig 7. Modular temporary housing — Fig. 8 Modular Remodeling mock-up

TE g4e) mEEo] wEHH
AL AT R HA PPE Bo
24 2 AEstan olede

R2shE A% MC A 8Tl
Hgshod Fohas 5

= C
t)ste] AAstA Tt wzlols 4L MC AA
&4+ 2 AAN FzE
AREE 5o AAYY, AA D AFE A
2 7Iwre g MC A4 719 XA
TEFEe YA 93 B
A ZEFded AEEE 2EY
(Rl - A ) I I T 5
TR PAA, 7AAAde A AdeaE Fo
S AAIY. 2AE APATE gRE dukd
9 #F8e e s g 7|Ee AEHARE &

e fuorlr —[EI o o of
re o

Journal of the KIEAE Vol13 No.6 2013.12.



LEe] Fe] MC ] A8 Bk At/ oA - NS

HAAE ol §F MC HA WHE B AT/ FHE
o] %1 gtk

B AT YuFEoe] ofd BEY A%E Hyow
s Bk BARE AAE 0|48 MC A PHEe
AgkslE A7 712 AFE RS 2

31 Fo =M o BX 24 7IE

-

4 BOXZ TEAZ TAHI et
5

A, WA, B35 Fol =YL 4L Astw 9
% 9 oRE A4

X
st AL Afom A

5 2,100 5 1,350 5
51405450 | 1,500 51 450 ‘\ 900 51445
T O
o © = I 1 —
3l ¥ =1 —] 1 3]
- S 8 i
=1
e
8l 8 8
&| & Room-2 |
e
3
—%
ol i % | A
e
=
Eli==ywmi

Fig. 9. The modular design
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Table 3. Standardization of building materials

Division Dimension

Plaster board 3M Increment size-900x2400mm

Tile IM Increment size-300x300mm

Prefabricated floor heating plate 3M Increment size-900x900mm

Prefabricated Bathroom Nominal size per module

System Kitchen 3M Increment size

Window

Basic dimension-3M,
Assistance dimension-1M
Increment size

Window frame installation

Door
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Fig. 10. design plan using Discontinuous Double Grids
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STEP-1 Set up the Inside dimension

STEP-2 Set up the Column dimension

STEP-3 Set up the discontinuous double grids dimension

STEP-4 set up the Unit module center-line and dimension exterior

l

STEP-5 Set up the exterior wall and calculate the resistance of heat transmission

Fig. 11. Modular Coordination Design Process
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Table 4. Thermal resistivity using the Discontinuous Double Grid by MC design

I o

Unit
- External Wall Thickness Thermal Column | Unit Outer
Division | A X . s . .
(Column Dimensions+A) resistivity Central dimension
line
300 25 120+25=145 0.29899W/nik | 2845 2990
400 45 150+45=195 0.2076W/ ik 2940 3090
500 95 150+95=245 0.15909W/nik | 3040 3190

= Table 49} o] AAE He dAFEKS 7
T ded EHFE A2 o3 A4tdE #H(400mm) e
FHFE K = 0.2076W/uk7t Eot. o] =&¥ d#F&
e NlFEoR AdW v A4 2L WAl AsE 4
Al kst AAlE A AHE daRES 712
AgeA Agd = dom dad mat BAd AEH
= Az wA g Beo] 7t
Table 5. Regional wall Thermal resistivity(korea)

Area c;}:fal The Cheju
Building Part region South Island
Directly to the 0.237 0.340 0.440

External wall of outside air Below Below Below

the living room | 11 irect outside 0.370 0480 0.640

air Below Below Below

7GR o3 AF dFe] Aol ALY AEE FANT of A
Aok A AdElel A Abelo] nAES T F 7RR] fA Alo]ol
S HAT FAANTY o] FEHF Qe T FAY 2EAH-t2)] H]
g5ty Q=K(tl-t2kcal/mthE EAISCL o] wf vlHASF Wink ==
Klkca/nihClE €#7& = g5F4&olgta o 437 ALt
2=K=1/[Ri +Rl1+R2+ ... + Ro]

S Al YA 195mm LA G A

= SR g
A & FAEIM) (Kmk) (afkiw)
EEE 0.01 0.63 0.015873
=R e 0.02 0.034 0.588235
0SB ¢ 0.009 0.13 0.069231
e 0.13 0.034 3.823529
AIRE 0.012 0.18 0.066667
0SB &% 0.009 0.13 0.069231
A A 0.005 0.17 0.029412
A FAL AL - 0.043 0.043
A EAL LA G - 0.11 0.11
% 0.195 1.461 4815178
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