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Development of the Optimum Structural Components Model for the Prefabricated
Rural House using the Light Gauge Cold-Formed Steel Frame
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Abstract

In this study. the optimum structural components for the rural house design using the

light gauge cold-formed steel frame is proposed. The proposed components were optimized

by the developed model composed with the analysis model and LGC database. The

analysis model adapts FEA (finite element analysis).

LGC database and calculation of

element force adapt the design criteria of KISC. The structure of house is divided into

header,

bearing wall and roof truss. The variables of the each structure of house are

defined component which designed by the case of load, size and space. The designed

welights were used for optimization procedure of the divided components.
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Design of allowable stress
Determunation of effective area

Examination of local buckling
Buckling test using allowable stress

Determination of allowable stress

Selection of the structural component

Planning of structural divide
Determination of external load

Determination of component load
Selection of section

‘

Reinforcement for horizontal load

Analysis of horizontal load
Deterrmnation of shear wall Load
Selection of gusset stiffener
Examination of slab diaphram

Y
Detfail design

Connector design
Detail design

Step specification design

End

Fig. 1. Flowchat for design of light eage cold-formed
steel house.
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Preprocessor
® Determination of effective area
@ Examination of local buckling
@ Buckling test using allowable stress
@ Deterrnination of allowable stress

y
Determinning the optimum components
@ Optimwzing shape

(@ Optimizing spacing

@ Optiruzing number of section

Fig. 2. Flowchart for optimum structural components.
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Table 1. The result of the design hy the Steel Engi-

Table 2. The result of the design by the optimum

structural design model

Total Umt Total
Area .
Section length welght weight
(et}
(m) (kgt/m) | (kef)
100JL.14 420 3.20 251 1054
150JL16 3.90 443 348 13.57
300JL14 3.00 6.00 471 14.13
090SL08 | 78.00 2.35 1.17 91.26
100SL08 | 305.00 1.89 148 450.88
Total 550.33
2 =g 9 n#
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Table 3. Maximum vertical deposited snow by the
b

neering Center reein
vertical it
Total Area Unit Total clagsif- ] deposited U?
Section length weight | weight ~cation Region weight i
() OV gt/ )
(m) (kgf/m) (kgt) (m) g
180JL12 | 6.00 3.72 2.92 17.52 Yeosu - Jinju * Chungmu -
) I Busan - Ulsan - Cheju * 0.3 1.0
180JL14 2.10 432 3.39 7.12 Suguipo
300JL14 3.00 6.00 471 14,13 Inchun * Seoul - Suwon -
140SL10 | 7800 | 235 184 | 14352 O 05 10
Cheonju - Kwang)u -
140SL08 | 53800 | 1.89 148 796.24 Pohiang
140SL12 | 2200 | 281 2.20 48.40 Kunsan + Mokpo -
I |Chuncheon - Cheongju - 0.7 12
Total 1024.93 Chpungleong - Taegu
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Table 4. Design velocity by the region”

Design
velocity
(m/s)

Grade Region’

Seoul, Suwon, Seosan, Taejon,
1| Iniand Chunchon, Chong‘ju, ‘ a5
Chupunglyong, Iri, Chonju,
Kwangiu, Chinju, Taegu
Inchon. Kunsan, Chungmu,
Pusan, Ulsan

Sokcho, Kangnung, Pohang,

Coast(2 45
I |Coast(2) Mokpo, Yosu, Cheju, Suguipo

I |Coast(1) 40

IV | Island |Ullung I 50
Tz delDE T ELE BRE gl

Table 5. Load combination

Case of load I il I v
combination |(kgf/m)|(kgf/m)|(kgf/m) | (kgf/m)
Deed load 120 | 129 | 129 129
+ Live load
Dead load
+ Live load 145 165 178 191
+Wind load
Dead load
+ Live load 159 179 234 429
+ Snow load
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Table 6. Weight by the section in header (kef)

Section Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
300JL.25 17891.61 17891 61 17891.61 17891.61 17891.61 17891.61 17891.61
300JL22 13218.66 13218.66 13218.66 13218.66 13218.66 13218.66 13218.66
300JL.20 9168.02 9168.02 9168.02 9168.02 9168.02 9168.02 9168.02
240JL.22 8975.25 8975.25 8975.25 897525 8975.25 8975.25 8975.25
300JL18 8827 49 8827.49 8827.49 8327 49 8827.49 8827.49 3827.49
240JL.20 5405.20 5405.20 5405.20 5405.20 5405.20 5405.20 5405.20
240JL18 5190.13 5190.13 5190.13 5190.13 5190.13 5190.13 519013
18071.20 464271 4642.71 4642.71 464271 4642.71 4642.71 464271
240JL16 344754 3447.54 344754 4971.36 4971.36 4971.36 497136
180JL.18 2305.42 2305.42 2305.42 230542 2305.42 230542 5071.92
140J1.14 1835.84 1835.84 2494.81 2494 81 249481 2494 81 2494 81
140J1.16 183553 183553 183553 1835.53 1835.53
150JL18 1646.40 1646.40 1646.40 1646.40 3292.81 576241 576241
1407118 1579.50 1579.50 1579.50 1579.50
180JL16 142435 2136.52 2136.52 213652 2136.52 213652 213652
240JL14 1283.04 1283.04 1283.04
100JL18 649.86 649.86
180JL14 532.50
Total 89859.07 90038.74 90047.84 90288.62 90355.53 90989.60 93756.10
Table 7. Weight by the section in bearing wall (kef)
Section Step 1 Step 2 Step 3 Step 4 Step 5
0905108 4581.25 4581.25 4581.25 458125 4581.25
140SL14 1385.01 1385.01 1385.01 1385.01 1385.01
090SL.14 1051.44 1051.44 1051.44 105144 2102.88
090SL10 1003.57 100357 1003.57 2007.15 2007.15
140SL12 986.70 986.70 986.70 986.70
090SL12 757.46 757.46 1514.93 1514.93 15614.93
1408110 648.23 648.23
1405108 390.96 781.91 781.81
100SL.08 322.04
Total 11126.66 11195.58 11304.81 11526.48 11591.22
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Fig. 6. Relationship between the number of section
and increase ratio of weight in bearine wall
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Table 8. Weight by the section in truss(kef)

Section Step 1 Step 2 Step 3 Step 4 Step 5
0905108 16302.47 1630247 16302.47 16302.47
1005108 3070.68 37551.04 37551.04 37551.04 63790
100J1L.08 32863.73
140JL08 448893 4488 93 23626.57 23626.57 23626.57
100JL10 17439.49 17439.49
140JL10 8197.57 8197 57 8197.57
100JL12 13649.49 13649.49 13649.49 24007.32 24007.32
140J1.12 13582.64 13582.64 13582.64 13582 64 13582.64
140J1L14 13676.51 1367651 13676.51 1367651 13676.51
weight 123271.53 124888.15 126586.29 12874655 138683.00
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