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SUMMARY

Development of Space Truss System for Tunnel Temporary Works

I. Background and Objectives

As the number of tunnels are getting increased and the their age is getting old, the current
method maintaining the existing road tunnels using a truck loading scaffold has a disadvantage in
effectiveness of constructability because it cases problems in traffic flow of human and vehicles

by blocking lanes especially in day and night time.

To resolve these problems, this study developed new space frame system for temporary works
and tunnel maintenance method using this equipment without blocking traffic lanes by utilizing
unused space between the inner face of tunnel and the line of equipment limit. This system is
self-moveable and adjustable its width and height to fit on the tunnel sizes — number of lanes,
heights, shoulder width, etc. Consequently, it can maximize the constructability of tunnel

maintenance work and prevent those problems in advance.

II. Research Strategies and Scopes

1) Development of space truss system for temporary tunnel maintenance work
O Evaluating and selecting tunnel design code/size
O Estimating initial/alternate space truss system models
O Determining and fabricating final space truss system model including the parts -
superstructure, mobilizing system, height adjustment system, etc.

O Pilot testing and applying to the existing tunnel maintenance

2) Development of new temporary tunnel maintenance method using the new space truss system
O Investigating the existing truss joint/connection for developing new joints and members
O Developing new on-site delivery/assembling/dissembling and temporary tunnel maintenance
methods
O Evaluating the constructability and cost-effectiveness between new and existing tunnel
temporary works

O Developing construction specifications of space truss system for temporary works

3) Development of structural design method of space truss system for temporary works

O Developing unit module assembling and dissembling easily



Developing main structural member connection detail of system
Developing new pyramid-shaped module possible to adjust length and angle
Developing final connection detail of the space truss system and CAD drawings

Developing final space truss system model and CAD drawings

O O O OO0

Developing structural design guidelines of space truss system for temporary works

4) Development of structural analysis method of space truss system for temporary works
O Analyzing and evaluating structural performance of whole space truss system

O Analyzing and evaluating connection details of space truss system

III. Summary of Results

1) Development of space truss system for temporary tunnel maintenance work
O Developed final space truss system and its manual for temporary work
O Developed superstructure using steel round tubes including adjustable length per tunnel
width
O Developed mobile system of space frame possible to control fixed position, torque, speed,
etc.
O Developed height adjustment system using hydraulic pressure

O Applied the system to Kim-Hae tunnel to monitoring constructability

2) Development of new temporary tunnel maintenance method using the new space truss system
O Developed construction specifications of space truss system for temporary works for on-site
delivery/assembling/dissembling and temporary tunnel maintenance methods
O Evaluate the constructability and cost-effectiveness between new and existing tunnel
temporary works: It shows that new method could reduce the construction cost up to 25%
and might be able to reduce the construction period up to 30%
O It is more effective to use this method at the tunnel maintenance works requiring long

period

3) Development of structural design method of space truss system for temporary works
O Developed final connection detail of the space truss system and CAD drawings
O Developed structural design guidelines of space truss system for temporary works
O Developed structural member connection details of system using steel plates with

vertical/horizontal slots

4) Development of structural analysis method of space truss system for temporary works



O Analyzed and evaluated structural performance of whole space truss system and their
connections. The results shows that every result satisfied the allowable limits and the

system is safe enough

IV. Future plans with the results

1) Technology marketing to government, contractors, manufacturer to expand the demand of

tunnel temporary works

2) To achieve this, first it is necessary to ensure patents of this technology then promote it to

mid-size scaffold manufacturers to transfer the technology with royalty

3) Developing various sales methods such as rental or sold directly to both domestic and

international governments, contractors and manufacturers
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1) 1#-3]9]:
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A

- AR o)W E AP (A Eng), =24 &%, AAS, AAE, A2 (FAT2), 49 FrE (BAAA)
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CHW ol, F 7997 47
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2) 243 :
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1) Asd 7234

- AFZE (Steel®)

2) A=EA
SS 400
g A s 210000 MPA
9T F 76.98 kN/m®
137 = (Fu) 387 MPA
FEZ=(Fy) 260 MPA

1.2 7244 71 R FaAs

1 A& 7+

_ 7}./H§1/\]_ TF /\]Bol—/q - ZjM —yEH (2006)
- KBC 2009-Steel(LSD) (i &x1=3}+3] | 2009)

2) Z3 J|&E
- BEEAZ AATREY §14(1994, AU EFA
- EEAZ MR TRAA993, AEEEAN
- AFF AR ol Al e (1993, 71
- ERWE EFE A (1999, 74“JLET)

1.3 34 % A4 =239

1) MODS 2012 : (F)wleo]tpxotol¥] A

GEN Ver.800
SET Ver.334

2) ANSYS : ANSYS Inc. 7
ANSYS Ver. 14.0
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A A E HE m
1. 4A#HE
$55 5 B
gATCITHT ( ll'zgkl:://mm; )
AT ( ;)01911({;//222 )
TRHT ( 50 12\;;2 )

11 3t 4 24
) 8%
M W A ukel AAA WA G FlE W 0 A uwe) n4aET BeEol
gahzole 2RAS TRAT AERE AA, BT FS TR B ANNAE AURE
EEAPAT dstel F2o G8e e A% Aue IFUL

1.25kN/m?*S 4 &4t

*1¥ 83 =125 x 30 x 1.8 + 4 = 169%kg
29 A3 =125 x 24 x 1.8 + 2 = 270kg
+3¥ dA =125 x 07 x 18 = 158kg
49 43 =125 x 06 x 1.8 + 2 = 67.5kg
58 A =125 x 06 x 1.8 + 2 = 67.5kg
F3% = (3375 + 270 + 158 + 67.5 + 67.5) * 2 = 1804kg
2) 13T
FRA Gl AR H e nAsT S ARG AA), A=A A), AS>EACER), Al ~d ]
A(EZ 2)elH ol 5o nAsts AdAE vhaat 2o

<1 HA-

Al Z="IR A (F A A S-0475 x 170 =25 kg x 17 = 2.5kg
S-1900 x 174 =73 kg x 17§ = 7.3kg

A A (= A) L-1500 x 47) + 2 = 34kg x 47] + 2 = 6.8kg

A~ R A (%) P-2418 x 17 + 2 = 93kg x 170 + 2 = 4.65kg
P-4018 x 370 + 2 = 13.4kg x 370 + 2 = 20.1kg

Al z="H A (E2] ) T-3500 x 17} = 144 x 170 = 14.4kg

%3}% = 55.75kg
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Al =" A (A A)  S-0475 x 174 =25 kg x 170 = 2.5kg
S-1900 x 174 =73 kg x 17} = 7.3kg
A el A (=5 A) L-0900 x 47] + 2 = 2kg x 47} + 2 = 4.0kg

L-1500 x 47} + 2 = 34kg x 47} + 2 = 68kg
A "R A () P-4018 x 370 + 2 = 13.4kg x 37 + 2 = 20.1kg
P-2418 x 17} + 2 = 93kg x 17} + 2 = 4.65kg
P-4018 x 370 + 2 = 13.4kg x 27} + 2 = 13.4kg
Al 2=EH A (E# 2)  T-3500 x 174 = 144 x 174 = 14.4kg
%3l% = 73.15kg

A== b A (A A S-0475 % 170 =25 kg x 178 = 25kg
S-1900 x 174 =73 kg x 171 = 7.3kg
S-0950 x 174 = 4.0 kg x 171 = 4.0kg
A =¥ A (3 A) L0900 x 47) + 2 = 2kg x 47] + 2 = 4.0kg
L-0600 x 37} = 1.7kg x 37N = 5.1kg
Al zE B A CEg) P-4018 x 271 + 2 = 134kg x 270 + 2 = 13.4kg
Al =" A(E- 2)  T-3500 x 174 = 144 x 174 = 14.4kg

%35 = 50.70kg

<4 A
A 'R A (FAA) S-0475 x 170 =25 kg x 171 = 2.5kg
S-0950 x 17} =40 kg x 171 = 4.0kg
Al =gl A

(=3 A4) L-0600 x 27§ + 2 = 1.7kg x 270 + 2 = 17kg

AlzEn A () P-4018 x 17 + 2 = 134kg x 17} + 2 = 6.7kg
(E2]2) T-3500 x 174 = 144 x 174 = 14.4kg
3% = 29.30kg

59 A

Alz=g A (F A A)  S-0950 x 17K =40 kg x 17} = 4.0kg
A" A A) L-0600 x 270 + 2 = 1.7kg x 27} + 2 = 1.7kg
Al =¥ A CEg) P-4018 x 17) + 2 = 134kg x 17 = 2 = 6.7kg
| I (

A 2" E A (Eg ~) T-3500 x 171 = 144 x 17} = 14.4kg
F31%F = 26.80kg

Z3% (55.75 + 73.15 + 50.70 + 29.30 + 26.80) x 2 = 471.4kg
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o] kel = ;MA(IbmE Hrol FHEFS AtF(kgl/m) o2 Abgt)
2700 kgf/15m = 180 kgf/m
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ET O ECTIN N MATER AL DEGITY  LENGTH PAINT RAEA VEIGHT
i KAE |NER l.'l.ITE'-!
| P 2163 2 3400 ?%M#M]EMIEMH”&M
P 11435 c 400 78064003 3.570e+001 1, 2554001 |, 30e+00 5,51 Be
7 i 330010715 2 3300 785064003 1.720e+D01 000024000 3052001 1.517e+003
AT 3.%0e001 4. 0324001 7, &30+ 000 3. MZe+ 013

stz 93k JHEAHHS /180, F AFEstsol 93 LA S /24002 /HA IS u], 43049 A5 2
29 AN FAE 400MPas)S A8 A @4 A= 2163x7.6t (BF5H]=08)22 AAFSICE olu 4
w &35, FALEAIEY AZ S 22} 65mm(<1/180=82mm, OK), 108.38mm (>1/240=62mm, NG)o] 1t}

- 135 -



} of alrE W oy FalFolAE XIS el Zgoen, AstFol 9% HHHF(U3mm)S B
4317] 93l 47Tmme] AW E Folof i
UL700 |8 AS 7 A3 v ZAEe oF Tl A AJeEZHA A3 FAE HU 40%71A EL 5 AU
o, olu] FolE "HoR Q3] HPHo] <o 1.8v] U o] A LolA AF3t Ealw, Fsksol st
EHPE By 2P oerng a34E ZFHe FH EF A g9Ut o5 F vl it &, 1A=
#L GHHAE o] & EYxy FREC AFEIH, dd FAR FAEH AFEAo] AHistE A9 Hee
AdaA e S & 7 UG E=g AgiHoR ASAdETE ZFETE AulEe 2 BAY A, AL B
FoZ Al Al FH R Aol &olstA ol A 85| KT
<% 15-1 AR A4 AH4>
224 32} 424
23 (m m) 8400 12000 14800
A (m 47 47 47
FRA g 71 $216.3x7.6t $216.3x7.6t $216.3x7.6t
(9 Hl) (0.215) (0.384) (0.792)
ol 27 ¢ =7 $114.3x5.5t $114.3x5.5t $114.3x5.5t
34 A3 (mm) 47 66 82
HNAZ (mm) 21.16 73.75 108.38
ANHFA-AY (mm) -25.84 26.75 61.38
4. &~ 4
7F 33A AfE JE HEE ZdS SR toolS T3 R AAE TS HE5te] Ala®l AA 9
TZAA F wyg dis HESA
U, AWML= 4/180 & AlgetE VIeeE HEIS W, L7 66mol diEte] omE 3] dHES
& AU
oh Alzd"l AAo] TAsE SET HUSH YARAE AHYS u, A&t &4 JESHEAAH <
gk 3 §71=A 210MPaol didte] 103MPaz F3] AF& FH3 = JJa, AAsGFE AL3 4 Al
= 38753 245MPacll thdle] 148MPa® 7|52 533 & 5+ AU
g AlzaE HAle] FRANS HES Ay BT FHEU|EA olUle 2AE NP FEE TS &
A AT}
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B16 ZHAA = R A

A Al gl e F o

1
o)
f
ol
o%
r (¢

~TA$_ ;J_;‘ﬂ OH S| 1:11 74_]3:__

L A" HFF A4 34 4 A=

L1 A29 HEF 44 249

=WS EdE 724 dde] ad JRFRES FEIY toold olE3dle] AAEA 3D Rdd 3 F pFx
S AAEAT A toolS MIDAS FEA ver. 21 ¥ ANSYS ver. 14 F7F47} AL &5 low, 2o
&l

12,000mm)& =& st}

<ad 16-1 &% FZE Modeling(MIDAS FEA)> <ad 16-2 &% TZE Modeling(ANSYS)>
12 A 2" H3F 4

B AutE M FRA B EN R e ngsFon 22 RAL AMEHE SR
FHow et FakFe AMWER JFATA EEAA(2006)9] ek 125ket/mE WA ol H] & s}l
48800} StE2 e 10D+L0L © AF§at53 1.2D+16L o A7 Asta, 2tzte] 852 Nodal Load
Yoz AF7} Aske 2ol JYAAh

(Kgf)
- “ 1.2D+1.6L 1.0+1.0

1=6 337 225

2=7 520 344
@=®
@=0 3=8 314 209
®=®
@=© 4=9 144 98
®=

5=10 141 95
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[Midas FEA]
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32

?_
o},

1.0D+1.0L

)

=0
Lo

). TOZO . [OupUCSys ] Global CSys.

- A AY ¢ o 30mm

[ANSYS]
1.2D+1.6L

] 3504008

1.75e+003

- Hd AR - o 30mm

5.25e+003

7e+003 (mim)

- TOZQ) . [OuputCSys 1 Global CSys

- FHd AR ok 22mm

1.0D+1.0L

o 25e+003

1.756+003

- FHAd AA < 22mm

- 140 -

5.25€+003

764003 (mim)




(MPa)

[Midas FEA]

° = N T B
A o g T
5 o % T G i)
= T g TS g
3 % = ~ T o C. o
i o i 19} ! e
= = i+ o % W N
% S S &
! [a\ = 9 o
e ~ m 3 M
ﬁ oy T °
3 T X
= g -
— © — o e ) —_—
A S A S nmu = do I owo
L & N 5 LY ™
iy E B
5 8 . %
i — _ T
o K ol 1.47
T T A ) i 2 o i
oo ™ o [ N T No o
RE do o ﬂ” 7!
»oF o H=E oy
T - T [l
o E do "4
do el g ~u o
iy = B B Ko
ot ! — % oy ~a
i} ot ~ wn wr
! N i AR
o ﬂ M W o o
£ N
: i N o
3 of ~ oo NF i
m T _ EE ~ ”.,m.h
. i <ok i N
] I off T & T g
g o™ B mm a _ = oF =
R PTE O
| - S w4
g mH o & X
s iy T Q v oF
. % B = . =0 m o o7 o
: LEOST W& wa
m N 5 st M = ~ “.__Aulu
7 WT W Foa T
& O L0 B o)
: % Oﬁ ;Ir‘Vl oF oF — ﬂﬁ AT °
i 2 7 ow A g 3
Oz mo oM T BEL
- 4 Ty Ty T=2ZoT
o Nw 8w T aE WA

- 141 -



Hd7td 3AHE

HAEHE FFTEEA 7T

1A= HFESR

QA2 TP A A

W e T A

Activit

Q9 A (STK500) 2
Y (A17)

A 7HULT00) A8 7HEA =" F3
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A 2R 1A E

A

Tz

x84 = A7

B 7HA Y 2R E

TEEA N

1. 54 7HdA2d 12 AE F2A4 A

1.1 94 7MdA 2" +284 2 Fo3A4 Z7|4A
- 223 EREYS Ao o] A& 10.7mx4.8mH Eld WHAlole] Fito] YA EB A FERA LS
A 40 R
- AAEH2E X o], 2AJAte o]FFHE 1P sle] ©e Efx Zo] Aoz RE(0.8m™1.0m)S T3S
- FZF70 HHEA FEE BT FHdE £ Efs dARAN FE Zo)AY I EE AAFHAS
- H4Y FW Z2EAF, SOS Maputs So S aEste], olE YT F dE 74 Efs FA AA=
2HA S
-7 FREE 4HE AR FW BAY FA stgREe] AR, o] BES U Efs BAER BHASE
= A HAJow, ALT-109] A5 o] HFE2 ZAdxte] Witez &9 4 g FA Alelzs 4, 79
EfA BEARc AdgzHor HAA AA} HAS
- ZdA7E o] TS EE AFEAY AlTAS e Efa B @9 e dolg dAFAd(zZE 3
Ax2)E WA SE ZoeR F3 18T F US
- ALT-10, 20 thate] 7]&9 Ak xg A<l STK500%, UL700S 2% Z&dto] +2EFHS nusde
X 17-1. AEEA(FTE)
ASS STK 500(7] &) UL 700
e Al 5= 210000 MPA 210000 MPA
@49 T 76.98 kN/m® 57.735 kN/m®
A7 %= (Fu) 520 MPA 700 MPA
&5 7% (Fy) 325 MPA 550 MPA
- 3, 434 =289 A=AV 247 12.8mx4.8m, 16.6mx4.8mE, 2234 E=2EE Y HE3A 9 v wEd S
o, Aol ude] Apo] =7t zpojupr] wiell, & 3, 4 uE T A5 F ARk ALT-10, 209 d4S wa
H Aol HER £ Eda FA o Ao|=(AA, FANY FA NFE ZAHIE Fo] o Ao AR
H. ole} HEY £37 Efx B BYE u da IS
X 17-2. AAES(FE)
ASS STK 500 (71&) UL 700
0.980 kN/m?
A Z3tE Y = #E
I ( 100kgf/m? )¥ ©
1A 5 A 245 5

) deo& 20% 7}=
A A KBC20099]

) KBC2009 ﬁ‘“*:rL

2 ASAE AAAY FEIER0kel/mH)S FL3tY, 2 FY B S 1
sk A AAstse HA A Al 2HEHE AMgeR B JteXeeE Fas FREE A
80kgf/m’E wWETHA, B B Augruct oF 20%9 EZAS melsfor 3t
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2. ALT 10 293 A4S STKE00AEZ AH43S W dudA 25

midas Gen Steel Checking Result midas Gen Steel Checking Result

Corted by ()BT ZOEN Gty (RETEAEN

Project Tite
Fil Name

Project it
Fie Name

7. Design Information
ksscisoio

4. Checking Results 4. Checking Resuts

(a) 224 (b) 354 (c) & o] FA

% 17-5 ALT 10 =49 @A 7 43 (STK500)

ALT 10-STK500 A& & T4

BILL OF MATERIAL
¥
BEAM & TRUSS BOM TYPET SECT |D,SECT MAME, MATERIAL Unit System @ kN , m
SECT SECTION NAME MATER AL DENSITY LENGTH PAINT AREA WEIGHT
1D ID NAME I MNER OUTER
1 P 27.2%2.8 1 STKSQ0 7.698e+001 1.656e+002 1.176e+001 1 .415e+00f 2.233e+000
2 P 76.3x4 1 STKS00 7.688e+001 3.030e+001 6.501e+000 7 263e+00p 2.1192+000
5P 89. 1x4 1 STK500 7.698e+001 5,953e+001 1.517e+001 1 666e+00f 4,.899e+000
6 H 100x100<6/8 1 8TK500 7.698e+001 4.000e+000 0. 000e+000 2.352e+00Q 6.743=-001
SUMMATION 2.594e+002 3 343e+001 4‘0439+OOI 9.986e+000
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2.2 ALT 10 2234 S

UL700A4 &2 AH&3S W dddA 23

Steel Checking Result

midas Gen Steel Checking Result

Steel Checking Result

Corted by ()BT 0N

Project Tt
File Name

Gty (RETEAEN
Project Tite
File Name

ViiDAS | Soor

Gty (RETEAEN

MiDAS| oo

L Fit Name

Project Tite

1. Design Infor

1. Design Information

(a) 234 (b) =H A (c) 1 9 FA
1% 17-6 ALT 10 29 ©d A A5 (UL700)
ALT 10-UL700 A& & FA
BILL OF MATERIAL
¢
BEAM & TRUSS BOM TYPE1 SECT |ID,SECT NAME, MATERIAL Unit Svstem @ kN , m
SECT SECT ION NAME MATER AL DEMSITY LENGTH PAINT AREA WEIGHT
1D (B NAME | NNER QUTER
1P 21.7x2 2 UL=700 5.774e+001 1.656e+002 9, 2089e+000 1.129e+00W 1. 184e+000
2 P BO.5xd 2 UL-700 5. 774e+001 3.030e+001 4.9972+000 5.753e+000 1.242e+000
5 P 76 .3x4 2 UL=700 5. 774e+001 5.953e+001 1.277e+001 1.427e+00W 3. 123e+000
6 H 100x100x6/8 2 UL=700 5. 174e+001 4.000e+000 O, 000e+000 2, 352e+000 5. 058e-001
SUMMAT ION 2.594e+002 2 B98e+001 3.367e+00W 6. 055e+000
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2.3 ALT 20 2234 S

STK500A £ 2 A1€3& we dddA 23

‘midas Gen Steel Checking Result

Steel Checking Result

Curtedy

VDR | S

Author

Project Tt

Flehame | Ci AT 20550

Project Tite
File Name

Steel Checking Result

Cordty

MiDAS| oo

L Fit Name

7. Design Information
KssoLsDw

4. Checking Results

4. Checking Resuts

Project Tite

7. Design Information

4. Checking Resuts

(a) A7

=

o

ALT 20-STK500 A=

=
-

Al

(c) 1 & FA

ih)

} (STK500)

¥
BEAM & TRUSS BOM TYPEI

BILL OF MATERIAL

SECT |0, SECT NAME, MATERIAL Unit System @ kN , m
SECT SECT IO NAME MATER | AL DENSITY LENGTH PAINT AREA WE | GHT
1D 1D NAME INNER OUTER
1P 2l.fx2 1 5TK500 7.698e+001 8 840e+001 4.971e+000 6.095e+0004 8. 520e-001
2 P89, 1x4 1 STK500 7.698e+001 3,030e+001 7.720e+000 8, 481e+0004 2. 493e+000
5 P 101 .6x5 1 STKE0O 7.696e+001 5.953e+001 1.713e+001 1.900e+001§6 . 952e+000
G H 100x100x6/8 1 STK500 7.698e+001 4 000e+000 0.000e+000 2.352e+00046 . 743e-001
SUMMAT 10N 1.832e+002 2.982e+001 3.593e+0018 1 097e+001

- 148 -




24 ALT 20

2d3g4E UL700A 82 AH&PS we gHdA 23

Steel Checking Result

midas Gen Steel Checking Result

Project it
File Name

Gty (RETEAEN
y

ViiDAS | Soor” [

Project Tite
File Name

4. Checking Results

1. Design Information

SRE R

(a)

ALT 20-UL700 A& &

% 17-8 ALT 20 =9 @A 7A A3} (UL700)

sl

(c) 1 & FA

¥
BEAM & TRUSS BOM TYPET

BILL OF MATERIAL

SECT 1D, 5ECT NAME, MATERIAL Unit System @ kN , m
SECT SECTION NAME MATER AL DENSITY LENGTH PAINT AREA WEIGHT
1D ID NAME I MNER OUTER
1P 21.7x2 2 UL-700 5.774e+001 8.940e+001 4 .971e+000 6.035e+00Q 6.3912-001
2 P 76.3x3.2 2 UL-700 5. 774e+001 3.030e+001 6.654e+000 7, 263e+00Q 1.2862+000
5P 89. 1x4 2 UL-700 5.774e+001 5,953e+001 1.517e+001 1, 666e+000 3.674e+000
6 H 100x100<6/8 2 UL-700 5.774e+001 4,000e+000 0 000e+000 2 352e+00 5.058e—001
SUMMATION 1.832e+002 2 .679e+001 3.237e+008 6.1052+000
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3. it 7HdA 2" e FRAA A 8%

- ALT 10 7} A ~8le] FxAA4 A7 QoF

A& STK 500(7] &) UL 700 H] 31
T2 57 @89.1 x 4 @763 x 4
533 54 @76.3%4 @60.5%4
9] B @27.2x2.3 @21.7%2
?Li% 9.986 kN 6.055 kN 39% Azt
=57
« ALT20 7MdAl2=gle] 2474 Ay} a9
A& STK 500(7] &) UL 700 H] 31
AR 2101.6x5 289.1x4
3 57 @89.1x4 @76.3x3.2
9 B @21.7%2 @21.7%2
?i% 10.97 kN 6.105 kN 44% A7F
Z5A
a4E
7k ALT10 287 E STKE00A SRt UL700MEE AHE3tE 3ol 39%9 E3ds & & 9oy
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A 9] Eole 4x A 6.67Tm(=AlE A Eol48m +A A FACA F7] S 7tA] E0]1.87Tm, L

, 3R el M = 53Tm(=AI A F A = ol4.8m +A A A A FE7] std7bA] Eol 0.5Tm), 22 ol A =
Al 0]4.8m + Al gHA ol A G7EA] 2ol 0.24m)7F Hof Alxwe] A Al 7]
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AGe mestel B A8 HEA2Y] Y9G okd 1Y 2 T 4% go] ALT-10, ALT-20 ,

>
.
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w
S
o rlo
=
rO
m>~
=
_O|L
32
o

B UL 700
e A5 210000 MPA
o9 5= 57.735 kN/m®
9147 % (Fu) 700 MPA
24 = (Fy) 550 MPA
(2) 3=
A5 EX
125 kKN/m?’
BelF (335
FeClEEE ( 125kgt/m? )
] 0.32 kN/m?
A '
( 32%ket/m? )
s 0.18 kN/m
M B
rete ( 180 kgf/m )
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M W slmel AAA WA SASFAE WA R Auws ngRIH BaFol Uk FHFAE o
2R} 22AT AgeE AR, BT 52 TesE B AN AdIEY HFA B2AGA"E] o sl
F29) Gug s A b FTHe Baw st Aol delAE L25kN/m

WA

oL
(<0

A Z (ol 52 Rl AR H = aAgskeS A, &9, oprlutel o] E¢] umAsT A= ved 2k
- A3 kgf/m') + FAA2 kgf/m’) + oFAI¥H6.39 kgf/m') = 31.3%kg/m’ = 32kg/m’

Al 18T x 1209mm x 2400mm = 35 kgf /7l

s A 0 (36m x 13m)/(1.209 x 2.4) = 1674

g F5A ¢ 35 kef /70 x 1671 = 560kgf

GeiAE A G A 560 kegf/(3.6m x 13m) = 11.96 = 12kg/m’

17Z 34 @ 100 kef x 3 (374=) = 300 kgf
e\ A A 300 kef/(3.6m x 13m) = 6.39 kg/m'

AFYS melstel £A8F 15%F 4459k
AeFA e (1.2D+1.6L)°] 15000kgfE dA Fort k& 1838} eI18000kgf o= R IiLA FPotag oo gt
15% = RSkt

18000kgf x 0.15% = 2700kgf

of 5ol MUl (5mE Hrol FHHFL HokF(kgl/m) o2 AN

2700kgt/15m = 180kgf/m
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(a) 57 (b) A=A

(c) 7HA1 %A

(d) &xFo] FA

% 18-2 ALT 10 =9 wdAA A3 (UL700)
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= ALT 10 - 7FAAI 28 F5A(RF)

BILL OF MATERIAL

BEAM & TRUSS BOM TYPE1 SECT ID,SECT NAME, MATERIAL

3.015e+003

Unit System : kgf , m

SECT SECTION NAME MATERIAL DENSITY LENGTH PAINT AREA
WEIGHT
ID ID NAME INNER OUTER
1 P 165.2x7 1 UL-700 7.850e+003  5.573e+001  2.647e+001 § 2.893e+001
1.522e+ 003
2 P 60.5x4 1 UL-700 7.850e+003  3.734e+001  6.159e+000 J| 7.097e+000
2.081e+ 002
3 P 76.3x2.8 1 UL-700 7.850e+003  4.200e+001  9.328e+000 § 1.007e+001
2.131e+002
4 P 114.3x4.5 1 UL-700 7.850e+003  3.240e+ 001 1.072e+ 001 1.163e+ 001
3.947e+ 002
7 H 300x300x10/15 1 UL-700 7.850e+ 003 7.200e+000  0.000e+ 000 1.282e+ 001
6.771e+ 002
SUMMATION : 1.747e+ 002 5.268e+001 7.054e+001

= ALT 10 7FEA =8 EAdA soF

A8 ALT 10 o] 21
Al 2165.2x7
LEE 2114.3x45
7 276.3x2.8
Extol 260.5%4
FA 3,015 kg
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ayd
(b) Al =57

0

19 18-3. ALT-20

1% 18-4 ALT 2

(a) 57

Bimel Chrvinimg Brssid

W ALT 20



* ALT 20 7FEAI =" S5 A(}F)

BILL OF MATERIAL

BEAM & TRUSS BOM TYPE1 SECT ID,SECT NAME, MATERIAL Unit System : kgf , m
SECT SECTION NAME MATERIAL DENSITY LENGTH PAINT AREA
WEIGHT
ID ID NAME INNER OUTER
1 P 165.2x7 1 UL-700 7.850e+ 003  5.653e+001 2.685e+ 001 2.934e+001
1.544e+ 003
3 P 76.3x2.8 1 UL-700 7.850e+003 3.351e+ 001 7.443e+000 8.033e+ 000
1.701e+ 002
4 P 114.3x4.5 1 UL-700 7.850e+ 003 3.600e+ 001 1.191e+ 001 1.293e+001
4.386e+ 002
7 H 300x300x10/15 1 UL-700 7.850e+003 7.200e+ 000 0.000e+ 000 1.282e+ 001
6.771e+ 002
SUMMATION : 1.332e+002  4.621e+001  6.312e+ 001
2.830e+ 003

= ALT 20 7}AA 28 BaAA gk

B 3 ALT 20 H| 31
F 57 @165.2x7
M Z5A) #114.3x4.5
7}A 376.3%2.8
A 2830 kgf
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(a) &9 FFA (b) =2 FH-A
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o == s = =

(d) A=A

9 18-6 ALT 20 =9 oA 23 (UL700)

(e) 7HA 57
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(c) #BF%A 7h




BILL OF MATERIAL

BEAM & TRUSS BOM TYPE1 SECT ID,SECT NAME, MATERIAL

Unit System : kgf , mm

SECT SECTION NAME MATERIAL DENSITY LENGTH PAINT AREA
WEIGHT
ID ID NAME INNER OUTER
1 P 139.8x6 1 UL-700 7.850e-006  6.997e+004  2.809e+007 || 3.073e+ 007
1.385e+ 003
2 P 165.2x7 1 UL-700 7.850e-006  1.720e+004  8.170e+006 [ 8.927e+ 006
4.697e+ 002
3 P 114.3x4.5 1 UL-700 7.850e-006  3.600e+004  1.191e+007 §| 1.293e+ 007
4.386e+ 002
4 P 76.3x2.8 1 UL-700 7.850e-006  2.413e+004  5.359e+006 [ 5.784e+006
1.225e+ 002
5 P 48.6x2.3 1 UL-700 7.850e-006  2.530e+004  3.497e+006 | 3.863e+006
6.643e+ 001
7 H 300x300x10/15 1 UL-700 7.850e-006  7.200e+003  0.000e+ 000 1.282e+ 007
6.771e+ 002
SUMMATION : 1.798e+005 5.703e+007  7.505e+007
3.160e+ 003
= ALT 30 7FEA 28] R2AAA 29
A 8 ALT 30 vl 1
Z=H 2139.8%6
A 254 #114.3x4.5
7HA 276.3%2.8
A FEA &165.2x7
B R J48.6%2.3
A 3160 kg
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Al8 =9 % AT gold AL wenE T
- ALT-10 2282 | ALT-20 2234 | ALT-30 22324
A R ewdA | RAEY R aiAdA | R 3 duds
W oich 7P AR FEAA A AA Lok
3 ALT 10 ALT 20 ALT 30 H] 3
F5A 2165.2x7 2165.2x7 2139.8%6
A =57 2114.3x4.5 2114.3x4.5 2114.3x45
7HA 276.3x2.8 276.3%2.8 276.3%2.8
Extol 260.5%4
FHFHA 2165.2x7
E: - b | B48.6x2.3
FRAGRE) 3015 kg 2830 kg 3160 kg
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53 | HUETAE dAEHS BRTEEA ST =P
1AEE HZER | JAET 2 7PEAA 28 @4 FRAA A
A= Ay
Activity | A" S FASE 15 Fo3A4 HJdE A i (A19) o
n
N# | fdTx
23 Bl Az HER A A
g4 & AEE
I2E° TAZE <KBC 2009 X%
0710.3.1> : YHHEE SS400A} &
I EES] FAHJNIGAE Fnt = 300
D
MPa( = 0.75Fu = 0.75 x 400 ) Fo
TAAGYE - = AT
AW A7 B33 4924 = Fot = 160 MPa( L it Al 14
0.4F, = 0.4 x 400 ) S W\
B2 43 SS400 AH: ;
B2E 27 022 ( Ay = 380mm® ) W\
BAZ(ge)Ael  Hoddsd 1313 =
kgf
I2E 345 <3 07103.1> : ke
E SS400 A} i
IdHEE FAHJAZAE Fmt =300
Mpa, 3THAGHEE Fmv =
- 160Mpa
THA Ay AA 14
T WA SSU00 AHE, ol Tmm = °
h A7 02
=54 A8 0 dAdgy 3,535 —‘
kgf(=34569 N), FEWE 6549
kg-m(Mz)
PA AR QP EAs R 45 g i Y7
o ohv] 3 o
.1'\:_'
#4d 5% A4S | JA7F A 24
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@A FA A diebHa
1. 4% 4AA
- BE9 FAZE <KBC 2009 3% 0710.3.1> @ d¥HEE SS4004+-&
- YW ES FAJNGAE Fnt = 300 MPa( = 0.75Fu = 0.75 x 400 )
FTAAXAE Fnt = 160 MPa( = 04F, = 0.4 x 400 )
AZA T SS400 AF-&
B2E A% 922 ( Ay = 380mm® )
AZ G A HHHee 1,313 kef
a9 19-1 -1 Sds
114.3
57.1,57.1
0 4
BOLT:4EA-M22 —\ .":
A / . 2863 |
40 126.3 40
. Tad | ko], RT=6mm
Sla L [44] |/ soiraea-mz2
| oot mE o —
@ & ol oty = | 2l Lj] §4 = —8rg
S al o TE[e (el [[#H ——T—=8~
5o ret e TS '
g / \ ° - 111 @139 8X6 (= FRA)
/ " g139.8X6(I@ESE ; -
BOLT:4EA-M22 — ‘ ‘ \ : h ILLLL™,
| R T=6m
9_%03_[ T ‘ @114,3X4 5(MZ 2T
140 408010
= 140
29 19-2. FEE-1 e e a9 19-3 A1 ¥H =
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2. 928 AYAE (FFF 1 2 94 Fx)
<3 0710.1.1>°] FE7Y AAAHE
H=22+2=2mm — = 24/2 = 12mm
QAR A
Le =40 (9¥+Ae]) ¥ %] 3d = 3 x 20= 60mm (X5 A Hwlx] 60mm)
Le = S1&u]x] 45mm
t = 6mm
s ATEA
Lc = Le - = 40- 12 = 28mm
Rn = 1.2 Lc tF,
=12 x 28 x t400 = 2,626 kg (aw= 13139 2wy = 25,793 N

t > 192 mm, 9243 54 t = 6mm= I (FEA Tmm, Bl 45mm iLd)
AA Adk AAHF=
Rn =12 x 28 x 6 x 400 = 80,640 N > 25753 N
CAAR FHAA(A =

Lc =Le - h=60 - 24 = 36mm
Rn =12 x 36 x 6 x 400 = 103,680 N
7hEE AA4% F AYAE Rn = ARG + XAt = 80,640 + 103,680 = 184320 N

A= @Rn = 0.75 x 184,320 = 138240 N > 25753 N(H x99 2u)) [OK
A2 A2 F A4 % Rm = A9 = x 27 = 80,640 x 2 = 161280 N
AARE @Rn = 0.75 x 161,280 = 120,960 N > 25753 N (Htjd2 21)) [OK

3. EE AGHE AE
@Rn = 0.75 x FueAp x 245 = 075 x 160 x 380 x 2 = 91,200 N > 25753 N [OK]
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A19 Alzgl BdS FAsE 13 FoRA HEE A e
@A Ad A FRA AN A L e e
FEA AEE A
BE FAAE <FE 07103.1> : AHFEE SS400 A&
AutEE F A A7 = Fmt =300 Mpa, &I A G4 % Fmv = 160Mpa
AZA T SS400 A&, FA Tmm , BEE A7 922
FEA FAE - AgE 3535 kgf(=34569 N), 8EHWE 6549 kg-m(Mz)
27 194 B2 FUE
365.2 a2
L 182.6 1826 11826 1826
: { |l F139.8X6(+=BFFI) |
| ,.rl | '§: = i =t '---r-zws.zx:f(#&ﬁﬂh)
o, B L B
<ty Py S :l i l N o (B /
=~ S n | L |
0 O 1 g
! ol IR =N
\ - o T w5 /0
BOLT:10EA-M22 - T=7mm B—— —— ¢ N
\ il =w—=g = -R T=7mm
- B165.2X7 (£ HESH)
@139.8X6(=BESTH) BOLT:10EA-M22
% 19-5. JgHE-2 ¥H = a9 19-6. -2 dHE
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2. 2E AVAE FEATY 2 2 99, B 19 32
BEE AdAE ALt
Rn = Fmv Ab
Ab = 380mm?

@Rn = 0.75 x 160 x 380 x 127} = 547200 N > 34569N [OK|

- BE ARPE AN

Rn = FnyA, = 300 x 380 = 114000 N
@Rn = 0.75 x 114,000 = 85500 N x 47§ = 342,000 N
HEAE 9% FHAH ALt
6549 / 0.27 = 24,255 kg = 237,868 N
s @Rn = 3420 KN > 237.868 KN  [OK|

3. Ado] F4d o BE TANARE AE
Fnt'= 1.3 Fmt - fv < Fnt
fv = 34,569/4A; = 34,569/(4 x 380) = 22.7 N/mm’

Fnt'= 1.3 x 300 - 300/(0.75 x 160) x 22.7 = 333.2 < Fnt o|o|¢} ==
Fnt'= 300 Mpa
(& Addo] z&ue] HE FAAALTE ol #ut vk

1 O v =
n= QoA AES AR Fd)

o

AT = =

] <]

ol

],

o

4. FHA 428 AYHE (SS400)

1Rn =12 Lc t F, = 1.2 x 28 x 6 x 400 = 80,640N
477 A dete R

@Rn =0.75 x 80,640 x 47} = 241,920 N = 34569N [OK]|
- 92 #] ¢}
ATAYRORE St B R FXA| LA AE3HA
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AA =
1. MIDAS 234
- mdy & FAEY
- 483 -7+ 7

B LT Y

+E A 7 (mm) 77 (mm) S
STK-500 10 1.8 NG
2.3 NG
2.8 NG
15 1.8 0.423 A78] NG
2.3 0.368 A74H NG
2.8 0.336 A7gH] NG
20 1.8 0.086 OK
2.3 0.074 OK
2.8 0.066 OK
30 1.8 0.027 OK
2.3 0.023 OK
2.8 0.02 OK
40 1.8 0.015 OK
2.3 0.013 OK
2.8 0.011 OK
48.6 1.8 0.011 OK
2.3 0.009 OK
2.8 0.008 OK
UL-700 10 1.8
2.3
2.8
15 1.8 0.417 A8 NG
2.3 0.362 A74H NG
2.8 0.33 AZHl NG
20 1.8 0.083 OK
2.3 0.071 OK
2.8 0.063 OK
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(2) 7 n Gaa
+E 2] 74 (mm) 7 (mm) RATIO et
10 2.3 0.93 A7gH NG
2.8 0.885 AAE NG
18 0.251 OK
15 2.3 0.219 OK
2.8 0.105 OK
1.8 0.052 OK
20 2.3 0.045 OK
2.8 0.041 OK
STR=500 18 0.018 OK
30 2.3 0.016 OK
2.8 0.014 OK
1.8 0.011 OK
40 2.3 0.01 OK
2.8 0.008 OK
18 0.009 OK
AR6 2.3 0.007 OK
2.8 0.006 OK
10 2.3 0911 M%H] NG
2.8 0.866 A7gH) NG
18 0.246 OK
UL-700 15 2.3 0.214 OK
2.8 0.1 OK
1.8 0.05 OK
20 2.3 0.043 OK
2.8 0.038 OK
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1. 894 44 773

B TpdA A" Zeg) F

gA 9 CD +x47

<

Fx A4 2 A A

() E2o] T2 A4 71F] 3 F4 A 52, A 102(FERERE A 135, 20139 AH)
(2) E2AAAY A6A HE(FENFE, 20119 7174)
2. 94 W32d AY
1) =2 g4 9w #4
F ——— = A Y
s ~
Cw_\..iiﬂ#“ \:
Y A % & e b
|mu=:~-‘;l | Alsded
| | | |
<a2g 22-1. EFA €4 @4 74>
(2) B9 WEed 44 A Fo oue 32
- B L R, RYRA, R
- 7A%%A : 48m ol T
- oo FR o el Tx  AMYEC B FH(FELEY 2013)
- AARER 4L neste] HY FF EE WS 4

- 186 -




B22 B P2 Ze Y HSeh &4 3 CD 724

Had e Ag Al A M A T2

ZEA 2w B AA
folabg 24 Ak R A A e s A

1. H§d 7HA & #2348 g

(1) Azd 2 A4 0 Ed ) 4R 2

3z
(2) Al=d o]l 24 L ASHIAA £l 4

O+
2
Jo
I
o
Ll
%)
ol
2
>,

<

—
m o4, AN RaAw #4%7] olate kolE welste e =
o s FHAAHE Azgle] RAse] BoE 4m " 5mAA 22E & 9
= 47

() 124 FaiA 27] A4

o0

<E 22-1. A&" FA A 29>

52 A Ae A S
| #216.3x7.6
Al 257 #216.3x7.6
 of] 52| 2114.3x55
Fe 3942 kgf
(38.66kN)
FHA #H A (mm) 7375

(4) H3H A A

(b) W73 F HEF A

<Y 22-2. AR FA>
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(5) & 7HEA

EZ{A SN | ghaok ~THTY

<39 22-3. AF AAAAMA) FE>

<X 22-2. & £ A9 F3>

T iR o] (mm) < @ kg)
i
Edx T-3600 3600 144 N l
[H]
PR S-1900 1900 73
o S-0425 425 2.3 H
Es P-4018 400x1800 134
L-1500 1500 34 | ‘
F3A) L-0900 900 2.0 b ﬂ
L-0600 600 17
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B22 B 7HaA 2" Q) HES &4 2 CD 724

4. AT e

(1) AAstE

<a¥ 22-4. 3D 24 4>

o B dadd A A9 Hd 7PAA =" 28
A TEPER CERLEL
1. A8 7= &2 54
(1) AsE Fx2324 : Steelx
2) AREA
<E 3. A EAREA>
T B SPPS 380
e A 210000 MPA
RO 76.98 KN/m®
Q147 5 (Fu) 397 MPA
32715 (Fy) 280 MPA
DA 2 AA 2oy
(1) MODS 2012 : (F)n}o]t}~o}olE
(2) BeST. Pro
E2E g3 9 BA Xg
(1) 3D =9 P4
-k
— il 1
i iae [ =17 #216.3%7.6
P ™ | REES ¥ 2163x76
| ‘ i g of) 5- #114.3%5.5
| L 3042 kgf
] | °r (38.66kN)
J FRA A (mm) 73.75

<E 22-4. AA}FT>

F55 5 =
] . 1.25 kN/m’
235 (A F5HF) ( 125kgf//mné )
] 0.1 kN/m’
A 5= p
a8 ( 10.9kgf/m? )
- 0.18 kN/m
2~ 5=
385 ( 180 kgf/m )




5. A2}

1) F=84 At

6. A @4 A

(1) 54 27

(h) =9

<39 22-5. 4 AFH>

Steel Checking Result

Project it
FilaName | G\ 21656772 851200031 mob

FHTRA 22163 x7.7

(c)

Steel Checking Result

Project e

420
380

I 1
| 4l

42 ‘ 88 ‘ 51 ‘
420

88

51

420
380

o
“E 130

/ o b

<Zg 22-7. W F A &A
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EE

1. AAINE
TAA 2. Alz=d 4
_ AAA 12
A 3 Fara 44 = &

_ = |
4. g A
5. -7 A (v A)
- Part 1 : @5 7hdA|Ag =y FEH &3
6. TxE A 2 A 9 cp REHA (B22)

Part I : 7HAAE FUY NFE 47
% CD X 2A (B21)

Part Il : 27t B YR 2E0 oF
2 CD FXEA (B23)

Part IV : 7HEAJAR MEZIT2 $5 O
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w7
H 53
1. AAMNSL

1.1 AHEA =4
1.2 3544
1.3 814 2 AA =21

31 ¢=EA

32 FH-A

33 dag s v A

34 2387 nEHYS e 2A)

4. A5 AA
41 Me
42 7F=AA

5. &F-7HAA (M A)
5.1 A7 A AA

6. 2= 34 = A
6.1 Fa5A 2 JIH

6.2 &7 A
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(KPI)

2AHE HIFE | JAE S PEAS

g S A e

Activity | 7FaA 2" Regxs B 9 ZATHY 8 CD 7247 (B25) Y
B
71 | (G20l A
27 PN ' BE A E L
oA W& dEE

TN 2

A5 54

FEAA % 2 FnAmn
A Zzod

SRR FIE

STK 490

205000 MPA

76.98 kN/m’

490 MPA

325 MPA

i
=] S|
w47 - rugge) gudE L
|
#d 2y A9E A= 1A
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B25 JHAA 2" REGEE

Ho

# 0 4AEY % CD FEAA

oA 2 CRe 3 ] Tz B FA A

1. A gA8 e 9 §4
(1) x84 : Steelx

(2) AEEA

<E 25-1. A EAE EA>

STK 490
e A 4 205000 MPA
oo =g 76.98 kN/m’

A7 = (Fu) 490 MPA
G575 (Fy) 325 MPA

2. FZAA 7NE
1) A& 71+
- 7P AN BF AIEA (A LS H 2006)
- KBC 2009-Steel(LSD) (th 37 3] 2009)
(2) Fa 715
— E_‘_P‘_
— E_‘_E‘
- A¥
2

- =

% FuAE

r
e
)

3.8 € 44 ==Yy
(1) MODS 2012 : (F)uFo]t}2olo] ]
(2) BeST. Pro

4. BF FHEA BE HAA

1) A5 7HEA 712 g4

S5

<29 25-1. BF 7HAEAAMA) & >
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A R T S p
<E 25-2. }H J1AA A Qo>
T oA Z o] (mm) =% (kg)
=) T-3600 3600 144 ~T T Vi
i
$-1900 1900 73
=L
S-0425 425 23 H
gt P-4018 400%1800 134 j =
L-1500 1500 34 | :
2 4 L-0900 900 20 L; .‘J
L-0600 600 17
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ZA7

B25 JHAA 2" mEGzE BR A
A REIFZE I 2 Fx 54 2F

1. AAsE 473

2. FZA4

<E 25-3. 3% FF % 27>
#3 TH =
1. 25 kN/m®
%; Z (A &35=)
(A T8E ( 125 kgf/m® )
2A AT
1A L= -
uAgEE (2t 20 kgf/m?)

<a¥ 25-2. 3D 2dyg # dAHNT H&I>

<% 25-4. 3D 2d¥ HY AH>

3D =¥ si4 A3

o
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AN
ud 3 g] =4 31}
el el audE 4
midas Gen Steel Result midas Gen Steel Checking Result
Cortifed by : ()7 &1 2 % 01 91K Cortited by : (7)7 &7 2 0101 W
i ‘Company Project Title i | Company Project Title !
DJE}—‘AM I—‘r o Namo. G 751 & T & 8 &-130830.mgb DAS —|m File Name G\ 8771 & T & W ©-130830 mgb.

1. Design Information H 1. Design Information H
Design Code KSSC-LSDO09 Design Code KSSC-LSD09 T
Unit System kgf, mm. / Unit System kgf, mm
Member No {f Member No 283 N -y
Material STKA490 (No:1) N Material STK490 (No:1) A

e (Fy = 33,1408, Es = 200042) |
‘Section Name P 48.6x2.3 (No:2) Section Name P 42.7x2.0 (No:1) N

(Rolled : P 48 6x2.3). .0 (Built-up Section). 2.7
Member Length  : 950.000 + d Member Length  : 800.000 T *

2. Member Forces Outer Dia. 48.6000 Wall Thick 2,30000 2. Member Forces a. 427000 Wall Thick 2.00000
Al Force (s 2, posiy) 15 B0 he T Axial Force Fxx = 20,161 (L0B: 2, POS:1) i RS ]
Bending Moments Mz = 0.00000 7 00 1z 2500 Bending Moments iy 7. Nz = 0.00000 i oy iz %707
End Moments Wyj = 0458 (for Lo) 1oy S0 G Sio0c00 End Moments wi Myj = 79348 (for Lb) 104 - p ]

Myj = 04458 (for Ly) 1V Toodne 15 o400 wi = W) = 79348 (for Ly) Wairo e
Mz] = 0,00000 (for Lz) nzi Mzj = 0.00000 (for Lz)
‘Shear Forces (LeB: 1. POS:1) Shear Forces. Fyy (Lc8: 1. POS:1)
Frz = 49.6759 (LGB 2. POSII) Faz (LoB: 2. posi1)

3. Design Parameters 3. Design Parameters
Unbraced Lengths Ly =950.000, Lz =950.000, b = 950.000 Unbraced Lengths Ly =90.00, Lz =90.00. b =90.00
Effeciv Langth Factors Ky o= 100, Kz = 1.00 Effocive Longth Factors Ky = 100 Kz = 1.00
Moment Factor / Bending Coeficient Moment Facor  Bending Coeficient

Gny = 0.5 Gnze 0.85. G = 1.00 = 100 Caz= 100, G = 1.00

4. Checking Results 4. Checking Results

Siondemoss Ratio Siondemess Ratio
L = S7.0<2000 (LB Deiiiiiiiine 0K K/ - 62.5<20.0 (LB 2) 0K

Axiat Strangtn Axial Swangth

Pu/phiPn = 314,07/7962,05 = 0.039 < 1.000 0k PulphiPn = 20.16/5867.23 = 0.003 < 1.000 0k
Bonding Strongth Bonding Strongih

Way/phikny = 34458/ 147181 = 0.234 < 1.000 0k Wy /ohiliny = 14966.6/98994.6 = 0.151 < 1.000 ox

Moz/phiinz = O/ 147181 = 0.000 < 1.000 0k Wiz/ohilinz = 0.0/98804.8 = 0.000 < 1.000 0k
Combined Strength (GompressionBending) Gombined Strangth (Comprossion-Bonding)

PulphiPn = 0.04 < 0.20 Pu/shiPn = 0.00 < 0.20

Rmax = + SORT( + ot ] = 0.254 < 1,000 0.K Rmax = + SORT(! oh + ] = 0.153 < 1.000 0K
Shoar strongth Shoar Swength

Vay/phivay = 0.000 < 1.000 I Vuy/phivny = 0.000 < 1.000 ok

Vz/phivnz = 0.017 < 1.000 0k Vuz/phivnz = 0.024 < 1.000 oK
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1. Design Information H 1. Design Information H
Design Code KSSC-LSDO09 Design Code KSSC-LSD09 T
Unit System kg, mm. V4 Unit System ko, m
Member No { Member No ' |y
Moteral STKA90 (No'1) A Materal STK490 (No:1) 'y

(Fy = 33.1408, Es = 20004.2) (Fy = 33140777, Es = 20904182366)
‘Section Name P 42.7x2.0 (No:1) Section Name P 48.6x2.3 (No:2)
@uitup Section) wr (Rolled : P 48.6:23) 0.0
Member Length 1500.00 + 1 Member Length  : 0.24000 T
2. Member Forces Outer Dia.  42.7000 2. Member Forces 0.04860 Thick  0.00230
Axial Force Fxx 2, POS:J) 3;;' = Axial Force (Les: 2 M= [
Bending Moments. My 0.00000 Iyy 53078.7 Bending Moments "z 0.00000 Iz 0.00000
End Moments wi 310 Ctor ) B 2.3 End Moments W) Smue e oo
Wi - e (for y) Wano ¥ e w) oS 0% 3%
i = 0.00000 (for L2) i
Shear Forces Fyy 1. posi1) Shear Forces (Los:
fzz 2, POSid) (Lo
3. Design Parameters. 3. Design Parameters
Unbraced Lengths Ly = 1500.00 1500.00. 1500.00 Unbraced Lengths Lz =0.20000. b =0.24000
Effective Length Factors Ky = 1.00, Kz = 1.00 Effective Length Factors. = 1.00
Moment Factor  Bending Cosficient Moment Facor  Bending Cosficent
Gy = 100, Gmz= 100, G = 1.00 = 1.00. Gmz= 1.00. @ = 1.00
4. Checking Results 4. Checking Results
Siondomoss Ratio Siondomess Ratio
Lir = 104.1 < 200.0 (LCB [ P 0.K L/t = 14.6 < 300.0 B nncaninnnnns imnsan s awndinn p s REm 0.K
Asiat Strangth Axial Strangth
PulphiPn = 49.68/3680.12 = 0.013 < 1.000 0k PulphiPn = 46.23/9977.03 = 0.005 < 1.000 0k
Bonding Strength
37704.1/06894.6 = 0.381 < 1.000 0K Way/ohiliny = 56.607/147.181 ox
0.0/98904.8 = 0.000 < 1.000 0 Woz/philinz = 0.017/147.181 oK
Gombined Strength (Compression+Bending) Gombined Strength (Tension+Bending)
Pu/phiPn = 0.01 < 0.20 Pulohipn = .
Rmax = + SORT( L ot =0.388 < 1.000 0.K Rmax = Pu/(2+phiPn) + SORT([(Muy/philiny)"2 + (Muz/phiMnz)~2] = 0.387 < 1.000 0K
Shoar Strongth Shoar Strongth
Vay/phivy = 0.000 < 1.000 ...t 0K VOy/phiVRy = 0.000 € 1.000 L...o.. ittt ox
Vz/phivnz = 0,088 < 1.000 .............. 0 VZ/OIVIZ = 0.079 < 1.000 L...o.euovesesieeesistessesiei s 0k
Nodeing regrted Doun & Anays Soware Pont ol 080013 47T 10ing.iogted Dovon & Anstyss Soware Pt OoTime 0807013 1550
N aaLAe o s st o
B 00 e Con 860
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<E L 2% 143 dad TIAN7HEA @54 20073 718>

o 43 B2 8} A=1AD)
- d¥  ugw A% NPE | PF HER | 9% uew
AAFAA (] 0.44 111 2.35 763 1.00 0.00 0.13 0.87
s . 10,228(11) _
AIZE7EA] (9) 18,626 6,091 3,036 16,571 - 18,626 3,729
18,626 (1.35%1)
A ZEZFR (/T /AT) 8,245 6,744 35,401 23,161 16,571 - 2,341 3,260
B A7 (A/A/A) 14,990 58,561 16,571 5,602

AR FaaEdatd, 12006d =7l EDBEHALY ASH A= A9 A4 VST AF A7 A5k, 2007, 4.
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() (D
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