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1) SHRAYEFKS), SH2EFH

2) FMABALEEAILAN, ZEDEL(2014)

3) SIESHMAAEH 2ot ZRZHAY|IE, HHEuESF(2003)
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5) MUAUHMMEA 7|F 0 2ot FE(7HE 2011.7.6)
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HASIE x &R ZtAFMHEH) = 2.5 N/mm

® ® ~— e
Sl
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2
M = @ - L = 1.03 kN-m
8
P.L
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5) &M AE
- SUATYIL EHE SHEw
HASHE x A 2+ EH) =
l
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- Ydo HHEHM S
EFS 7 2(E) 210000 MPa 280 mm?
CHOHX} DRHIE(T) 57560 mm?
CHHA(Z) 2696 mm?
5|2 22 3(Fb) 240 MPa
518 MBS (1,) 127 MPa
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-Hel dE
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6) =2 AE
- AXstE, P
P = (&7t x ZMZE2/2 x BHAUEXE x T) + (MTHE x YM7E2H/2 x =HSHE) =
3.76 kN/EA
- S 8YFHGF A, (ZTEHA7|FE 2003)
KL = 1900 mm
KL/r= 116 < 200 - 0K
C. = VQRmE/ Fy) = 1121
KL/r < Cc
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midas Gen
POST-PROCESSOR
DEFORMED SHAPE

Z-DIRECTION

X-DIR= 0.000E+000
NODE= 1

Y-DIR= 0.000E+000
NODE= 1

Z-DIR= -3.631E+000
NODE= 22

COMB.= 8.006E+000
NODE= 22

SCALE FACTOR=

2.651E+002

cBsall: env.

WAX * 7

MIN : 22

FILE: thx} 7

UNIT: mm

DATE: 05/10/2016
VIEW-DIRECTION

X:-0.823

Z: 0.259

THSIE(W), Simax = 7.2mm

midas Gen
POST-PROCESSOR
DEFORMED SHAPE

XY-DIRECTION

X-DIR=  7.134E+000

NODE= 25

Y-DIR=  2.196E+000

NODE= 109

Z-DIR=  0.000E+000

NODE= 1

COMB.=  8.006E+000

NODE= 22

SCALE FACTOR=
1.348E+002

cBsall: env.

WAX = 25

MIN @ 7

FILE: thx} 7

UNIT: mm
05/10/2016

(Ahgt=7tE & =] 2016
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midas Gen
POST-PROCESSOR

REACTION FORCE

FORCE-XYZ

MIN. REACTION
NODE= 9
FX: -2.2283E-001
FY: 1.4399E-002
FZ:  1.2764E+001
FXYZ: 1.2766E+001

MAX. REACTION
NODE= 9
FX: -2.2283E-001
FY: 1.4399E-002
FZ:  1.2764E+001
FXYZ: 1.2766E+001

cBsall: env.

MAX : 9
MIN : 9

FILE: aiz} A7 *

UNIT: kN

DATE: 05/10/2016
VIEW-DIRECTION

Z: 0.234

Load Case FX (kN FY (kN) FZ (kN)
INES 0 0 21.6
gt 0 0 134
EEREE 0 0 84
HIA & Y+Hsts -0.42 0
=i 0 0
ALy B elstE 0 0 L5

(Ahet=7rdd =l 2016
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- & =(Axial force)

midas Gen

POST-PROCESSOR

BEAM DIAGRAM
AXIAL
1.73471e+000
9.49638e-001
0.00000e+000
-6.20511e-001
-1.40559e+000
-2.19066e+000
-2.97573e+000
-3.76081e+000
-4.54588e+000
-5.33096e+000
-6.11603e+000
-6.90111e+000

cBsall:

VAX :
MIN =
FILE:
UNIT:
DATE:

v
452

29
EERCE]
kN
05/10/2016

" VIEW-DIRECTION _

Z: 0.259

- MGt (Shear force)

midas Gen
POST-PROCESSOR

BEAM DIAGRAM
SHEAR-y,z

.27643e+001
1.06218e+001
8.47930e+000
6.33678e+000
4.19426e+000
2
0

-

.05174e+000

.00000e+000
-2.23329e+000
-4.37581e+000
-6.51833e+000
-8.66085e+000
-1.08034e+001

" VIEW-DIRECTION _

CBsall: env.
MAX : 11
MIN : 8

UNIT: kN
DATE: 05/10/2016

(Abeh=7haeie] 2016
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- B E(Moment)

midas Gen
POST-PROCESSOR
BEAM_DIAGRAM
MOMENT-y,z
6.04514e+000
5.42268e+000
4.80022e+000
4.17776e+000
3.55530e+000
2.93284e+000
2.31038e+000
1.68792e+000
1.06546€+000
4.42998e-001
0.00000e+000
-8.01923e-001

CBSall: env.

MAX : 3

MIN @ 454

FILE: thx} A

UNIT: kN-m

DATE: 05/10/2016
VIEW-DIRECTION

Z: 0.259

(Ahet=7rdd =l 2016
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35518515 X SHAUE

(1) 7| S™el 5{8dtE HE
J|EMO| AT BIE P,..= 6.9kN
X 7.0 kN / 69kN = 101 > 1.0

--- 0K

POST-PROCESSOR

FILE: ot A

VIEW-DIRECTION

BEAM_DIAGRAM
AXIAL

1.73471e+000

9.49638e-001

0.00000€+000
-6.20511e-001
-1.40559e+000
-2.19066e+000
-2.97573e+000
-3.76081e+000
-4.54588e+000
-5.33096€+000
-6.11603e+000
-6.90111e+000

cBsall: env.
VAX : 452
MIN : 29

UNIT: kN
DATE: 05/10/2016

Z: 0.259

(Ahet=7rdd =l 2016
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@ 57 SeHE
midas Gen Steel Checking Result
Cartified by : AFEH QISH=IHEE S|
Company Project Title
Author File Name F\.\CHXHEAHImgo
1. Design Information Z
Design Gk : KSSGLSO®
Uit System KNm
Manier N 4 y
Meterid : STKAD (NI 0
(Fy= 31500, Es=2H00000)
Satin e : P286R3Y) (1)
(Buit-up Section). 0.0486
Menter Legh 1 Q1000
2. Member Forces Outer Dia. 0.04860  Wall Thick 0.00220
v o - e o ms)  RE GEET o
Barring Monerts My = -0.2108, Mz = 0.00156 lyy 0.00000 lzz 0.00000
EdMmets Myi = -0.0373, Myj = -0.2108 (for L§f" g ety o AR
Myi = -0.0373, Myj = -0.2108 (for L¥) 0.01642  rz 0.01642
Mzi = 0.00076, Mzj = 0.00156 (for Lz)
e Faces Fyy = -0.0227 (LCB: 1, POS:I)
Fzz = 1.73471 (LCB: 3, POS:1)
3. Design Parameters
Unraced Legths Ly = 0.10000, Lz = 0.10000, Lb = 0.10000
Hfedive LaghFadtas Ky = 1.00, Kz 1.00
Movet Fedtar/ Bendrg Goeffidert
Cmy = 0.85, Cmz = 0.85, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/ T = 115.7 < 200.0 (Memb:500, LCB: 1) 0.K
Axial Strength
Pu/phiPn = 2.9813/90.6973 = 0.033 < 1.000 ... ...\t 0.K
Bending Strength
Muy/phiMny = 0.21082/1.34381 = 0.157 < 1.000 ... ..ttt 0.K
Muz/phiMnz = 0.00156/1.34381 = 0.001 < 1.000 ... ... ..ot 0.K
Combined Strength (Compression+Bending)
Pu/phiPn = 0.03 < 0.20
Rmax = Pu/(2*phiPn) + SQRT[(Muy/phiMny)”~2 + (Muz/phiMnz)”2] = 0.173 < 1.000 ....... 0.K
Shear Strength
Vuy/phiVny = 0,001 < 1.000 ...ttt e e e 0.K
Vuz/phiVnz = 0.064 < 1.000 ... 0.K
Modeling, Integrated Design & Analysis Software Print Date/Time : 05/10/2016 15:24

http://www.MidasUser.com
midas Gen V 800
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midas Gen Steel Checking Result
Catified by: AFEHH QIBIEDIARIS)
Company Project Title
Author File Name F\.\CHX}&HImgo
1. Design Information Z
Design Qe - KSSGLS
Lht System KNm
Marter No 2 y
Miteid : STKEO(\:Y .
(Fy= 315000, Es = ZB0000)
SationNarre P27RIH (1D
(Buit-up Sectian). 0.0427
Marter Legh - 09140
2. Member Forces Outer Dia. 0.04270  Wall Thick 0.00220
A Face Fxx = -0.1303 (LCB: 2, P0S:1/2) g;ga 9-00028  fee 9.000n
Berdrg Morerts My = 0.22464, Mz = -0.0001 lyy 0.00000 Izz 0.00000
EdMrets Myi = -0.0501, Myj = -0.0594 (for LEE" 9.9c158  Zoar 9.0ais
Myi = -0.0501, Myj = -0.0594 (for LW 0.01434  rz 0.01434
Mzi = 0.00024, Mzj = -0.0004 (for Lz)
Sheer Faroes Fyy = -0.0014 (LCB: 3, P0S:J)
Fzz = 1.23208 (LCB: 2, P0S:J)
3. Design Parameters
Urtreced Lerths Ly = 0.91400, Lz = 0.91400, Lb = 0.91400
HfedivelenghFactas Ky = 1.00, Kz = 1.00
Morat Fedar/ Badrg Qoeffidernt
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/t = 127.5 < 200.0 (Memb:121, LCB: 1) ... ouuee 0.K
Axial Strength
Pu/phiPn = 0.1303/60.8992 = 0.002 < 1.000 ...\ttt 0.K
Bending Strength
Muy/phiMny = 0.22464/1.02403 = 0.219 < 1.000 ... ..ot 0.K
Muz/phiMnz = 0.00008/1.02403 = 0.000 < 1.000 .. ...\ttt 0.K

Combined Strength (Compression+Bending)
Pu/phiPn = 0.00 < 0.20

Rmax = Pu/(2*phiPn) + SQRT[(Muy/phiMny)~2 + (Muz/phiMnz)~2] = 0.220 < 1.000 ....... 0.K
Shear Strength

Vuy/phiVny
Vuz/phiVnz

0.000 < 1.000
0.052 < 1.000

Modeling, Integrated Design & Analysis Software
http://www.MidasUser.com

midas Gen V 800

Print Date/Time : 05/10/2016 15:24
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@) 7t SEZEE
midas Gen Steel Checking Result
Catified by: AFEHH QIBI=D AR
Company Project Title
Author File Name F\.\CHXI&HImgo
1. Design Information i
Desn Qe : KSSCLSOD
Lht System (KNm
Marter No 4 y
Miteid : STKED(\Y 0
(Fy= 315000, Es = ZE00000)
SedinNae (PR27IVB (a3
(Buit-p Sectia). 0.0427
Marter Legh - 26378
2. Member Forces Outer Dia. 0.04270  Wall Thick 0.00220
A Face Fxx = -0.4979 (LCB: 2, POS:1) g;ga 9-o00c8 Az 9.ooota
BrdrgMoerts My = 0.00000, Mz = 0.00000 lyy 0.00000 lzz 0.00000
EiMirets Myi = 0.00000. Myj = 0.00000 (for LEE 9.0zise  Zoar g.0aise
Myi = 0.00000, Myj = 0.00000 (for LW¥) 0.01434  rz 0.01434
Mzi = 0.00000, Mzj = 0.00000 (for Lz)
Ser Faos Fyy = 0.00000 (LCB: 1, POS:I)
Fzz = 0.00000 (LCB: 1, POS: 1)
3. Design Parameters
Utraadl Lergihs Ly = 2.63728, Lz = 2.63728, Lb = 2.63728
HfedtiveLaghFactas Ky = 1.00, Kz = 1.00
Morat Fedtar/ Bedrg Qoeffidernt
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/t = 183.9 < 200.0 (Memb:241, LOB:  2) ... ... .. oo 0.K
Axial Strength
Pu/phiPn = 0.4979/13.2163 = 0.038 < 1.000 ... ...ttt e 0.K
Bending Strength
Muy/phiMny = 0.00000/0.76433 = 0.000 < 1.000 .........coommimemei . 0.K
Muz/phiMnz = 0.00000/0.76433 = 0.000 < 1.000 ... ...ttt 0.K
Combined Strength (Compression+Bending)
Pu/phiPn = 0.04 < 0.20
Rmax = Pu/(2*phiPn) + SQRT[(Muy/phiMny)”~2 + (Muz/phiMnz)”~2] = 0.019 < 1.000 ....... 0.K
Shear Strength
Vuy/phiVny = 0.000 < 1.000 ... ... 0.K
Vuz/phiVnz = 0.000 < 1.000 ... ... 0.K
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(5) St E
midas Gen Steel Checking Result
Catified by: AFEHH QIO AR
Company Project Title
Author File Name F\.\CHXFEAHIngo
1. Design Information N R
Desin Qe - KSSCLSOD r—————
Lht System KNm
Marter No 3 © I
Meterd : SO NaY E 0008
. (Fy= 235300, Es = TE09)
SdinmNare : HXDADER2 (o 0.100
(Rled: HX0ADE12). 0.2
Manter Lagh - Q300
2. Member Forces Depth 0.20000  Web Thick  0.00800
Top F Width 0.20000  Top F Thick 0.01200
Add Face Fxx = 0.28760 (LCB: 2, POS:1) Bot.F Width 0.20000  Bot.F Thick 0.01200
BatigMnets My =-0.0151, Mz = 6.04514 Area 0.00635  Asz 0.00160
EdMrets Myi = -0.0151, Myj = -0.0108 (for LR 9-goa0r b 900509
Myi = -0.0151, Myj = -0.0109 (for Lgty’};f 8:88829 ég;f gégg?g
Mzi = 6.04514, Mzj = 5.15936 (for Lm) 0.08620 rz 0.05020
Sher Faees Fyy = 3.02597 (LCB: 2, P0S:J)
Fzz = -0.0150 (LCB: 1, POS: 1)
3. Design Parameters
Utrecad Leghs Ly = 0.30000, Lz = 0.30000, Lb = 0.30000
HfedfveLaghFadas Ky = 1.00, Kz = 1.00
Morat Fedar/ Badrg Qoeffidernt
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
L/r = 36.4 < 300.0 (Memb:5, LCB: 1) 0.K
Axial Strength
Pu/phiPn = 0.29/1345.72 = 0.000 < 1.000 ...ttt 0.K
Bending Strength
Muy/phiMny = 0.015/111.419 = 0.000 < 1.000 ... ...\t 0.K
Muz/phiMnz = 6.0451/51.6850 = 0.117 < 1.000 ... .. 0ttt 0.K
Combined Strength (Tension+Bending)
Pu/phiPn = 0.00 < 0.20
Rmax = Pu/(2*phiPn) + [Muy/phiMny + Muz/phiMnz] = 0.117 < 1.000 ................... 0.K
Shear Strength
Vuy/phiVny = 0.005 < 1,000 .. 0.K
Vuz/phiVnz = 0.000 < 1,000 .. 0.K
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6) 47 cdg
midas Gen Steel Checking Result
Catified by: AFEHH QIO AR
Company Project Title
Author File Name F\.\CHXFEAHIngo
1. Design Information i
Do Qe - KSSCLSTD o ]
Ut Stem “kKNm 190
Marter No 7 e y
Meterid : STKED(N3) g
(Fy= 315000, Es = 208500000) -
SatiNae : CIIXBA125(\19 o
(Rded: C15X5@125). 0.075
Manter Lagh - QF
2. Member Forces Depth 0.15000  Web Thick  0.00900
Top F Width 0.07500  Top F Thick 0.01250
Add Face Fxx = 0.00000 (LCB: 3, P0S:J) Bot.F Width 0.07500  Bot.F Thick 0.01250
BatigMnets My = 0.00000, Mz = -0.8019 Area 0.00306  Asz 0.00135
o o 0.00911  Qzb 0.00124
EndMoerts Myi = 0.00000. Myj = 0.00000 (for L 0700001 lom 0700000
Myi = 0.00000, Myj = 0.00000 (for Lgty’);f 8:8(2)812 ég;f gggggg
Mzi = 0.00000, Mzj = -0.8019 (for Lm) 0.05860 rz 0.02190
Sear Foos Fyy = 2.33242 (LCB: 3, P0S:J)
Fzz = 0.00000 (LCB: 1, POS: 1)
3. Design Parameters
Unyeoed Legghs Ly = 0.35000, Lz = 0.35000, Lb = 0.35000
HfedivelaghFedas Ky = 1.00, Kz = 1.00
Morat Fedar/ Badrg Qoeffidernt
Cmy = 1.00, Cmz = 1.00, Cb = 1.00
4. Checking Results
Slenderness Ratio
KL/r = 41.7 < 200.0 (Memb:452, LCB: 1) 0.K
Axial Strength
Pu/phiPn = 0.000/867.226 = 0.000 < 1.000 .. ...ttt 0.K
Bending Strength
Muy/phiMny = 0.0000/39.6900 = 0.000 < 1.000 ... ...ttt 0.K
Muz/phiMnz = 0.8019/12.8369 = 0.062 < 1.000 .. ... ..\ttt 0.K
Combined Strength (Tension+Bending)
Pu/phiPn = 0.00 < 0.20
Rmax = Pu/(2*phiPn) + [Muy/phiMny + Muz/phiMnz] = 0.062 < 1.000 ................... 0.K
Shear Strength
Vuy/phiVny = 0.007 < 1,000 .. 0.K
Vuz/phiVnz = 0.000 < 1,000 .. 0.K
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D S RDSRWIRE CORP

SALES OFFICE : 7th floor, 145, Teheran-ro, Gangnam-gu, Seoul, Korea
TEL : 82-2-3420-3500, FAX : 82-2-3420-3600, E-mail : sales@dsrcorp.com, http://www.dsrcorp.com
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MILL TEST CERTIFICATE / CERTIFICATE OF INSPECTION

Certificate No : 1503-Do624-1

Date : 2015. 03. 03
Reel/CoilNo: 1-2 P.O No: -
Purchaser: - L/C No. : -
Invoice No: Do0624-080
1. TYPE /| GRADE
Construction  : 6X24+FC Coating : GALVANIZED
Diameter 18 MM Grade 11,470
Length 21,000 MTRS X 2 R/L Lay :RHRL
Specification : KS D 3514 Lubrication : A-2
2. ROPE TEST RESULTS
ltems Norminal or Specified Actual
Diameter 8 MM 8.15 MM
Breaking Strength 29.3 KN 30 KN
Lay Length - MM 50 MM
Preforming Good Good
3. WIRE TEST RESULTS
ltems Norminal or Specified Actual
Diameter 0.43 MM 0.44 MM
Tensile Strength 1,470 N/MM2 1,546 N/MM2
Break Force 213N 235N
Torsion 21 45
Weight of Coating 40 G/M2 47 G/M2
We hereby certify that the above results are true and correct in every detail.
CHEMICAL ANALYSIS OF WIRE ROD
Chemical Composition (%)
h N
Charge No C Si Mn P s
SA 09670 0.63 0.22 0.54 0.012 0.017
Approval or Inspection Possibility
WIRE HDPE - WIRE
Suncheon Factory : 15, Sandan 1-gil, Seo—-myson, heon ..Il: fanam tJ { Suncheon 2Factory : 38, Sandan 4-gil, Seo-myeon, Suncheon=si Jecnranam=do, Koea
Yuichon Factory : 80-21 "l r fsan 10, H gy = m=do, Korea
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