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CALCULATION OF TEMPORALY PROTECTION STRUCTURE
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Structural Steel

In general, JIS G3106 GRADE SM400A (SM41A) shall be used. However, the
following structural steel material may be used: Steel certified to JIS G3101 GRADE
SS400 or SS41 is also acceptable if the chemical Composition is within the
requirements of JIS 3106 Table 2.2.ASTM A36 Square and rectangular hollow sections
for structural use shall conform to JIS G3466 STKR 400.Structural steel pipe shall
conform to JIS G3444 STK 400. Built up section utilizing plate shall conform to ASTM
A36 or JIS G 3106 Grade SMA00A (SM41A). All structural steel shall have a minimum
tensile strength of 2,400 kg/cm2
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Anchor Bolt

Use bolt materials of the following steel grades to BS EN 10025 or equivalent
grade to ASTM A36 for temperature down to 0 C

Bolts Type A, B, C & F up to and including 42 mm dia. Grade S275J0
Bolts Type A, B, C & F greater than 42 mm dia. Grade S275J2G3
Bolts Type D for all diameters. Grade S275J2G3

Bolts subject to temperatures below 0 oC shall be considered a “Special Anchor

Bolt “. High Strength Bolt

All bolts for steelwork connection shall high strength bolts to ASTM A325 Type 1
JIS B1051 grade 8.8.

Bolts, nuts and washer shall be spun galvanized in accordance with ASTM A153,
minimum thickness of coating shall be 0.38 kg/m2 of surface area. Bolt diameter shall
be one size of 20 mm diameter, where possible. Two washers each assembly shall be
provided. Tapered washers shall be provided where outer face of the bolted part has a

slope 1:20 with respect to a plane normal to the bolt axis.

Mild Steel Bolts

Mild steel bolts of grade 4.6 conforming to JIS B1051 Grade 4.6 or ASTM A307
shall be restricted to minor connections e.g. removable handrail and ladder cage

assemblies.

Bolts, nuts and washer shall be spun galvanized in accordance with ASTM A153,
minimum thickness of coating shall be 0.38 kg/m2 of surface area. Bolt diameter shall

be one size of 12 mm diameter.
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Welding Electrode

Electrodes for manual welding shall comply with AWS Code A5.1 Covered Carbon
Steel Arc-Welding Electrodes, E70 series.

Safety Factors for Stability

Limit of Deflections:

The following criteria for deflection shall be adhered to for normal operation and

test load combinations.

Beams supporting floors : max. 1/360 th of the span
Beams supporting equipment: max. 1/500 th of the span
Cantilever beams : max. 1/180 th of the overhang

Maximum total horizontal displacement of portal frames shall not exceed

1/200 th of the height.
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d3UNanisaaniluy :

TEMPORARY PROTECTION STRUCTURE

[ AISC({14th)=ASD10 ] CODE CHECEING SUMMARY SHEET =--- SELECTED MEMBERS IN ANALYSIS MODEL.
MEME SECT Section Len Ly ¢Cb Ky Ely B2y Er Mry Mrz
HE  CoM  SHR Material Fy LCB Lb Lz Kz Elz BZz Fc Moy Mcz
14686 1 Pipe 34x2.3, F 34.0x2~ 0.19437 0.1%437 1.00 1.00 1.00 1.00 -0.0268 -17.078 0.00000
0K 0.59% 0.03 55400 2.4E+07 1 0.19437 0.19437 1.00 1.00 1.00 3244.75 33.2738 33.2738
2742 2 Pipe 40x3.2, P 48.6x3~ 0.25000 0.25000 1.00 0.67 1.00 1.00 -280.00 -0.9358 -35.507
OK 0.40 0.03 55400 2.4E+07 1 0.25000 0.25000 1.00 1.00 1.00 5482.84 94.9456 94.9456
2096 4 H200x200, H 200x200x8~ 4.BOOOOQ 4.80000 1.00 1.00 1.07 1.00 =-18357 -1567.% 7.20302
OK 0.42 0.08 55400 2.4E+07 1 0.20000 0O.20000 1.00 1.00 1.00 78561.0 7559.28B 3506.59
15805 5 D-Pipe 34x2.3, F 34.0~ 0.B7376 0.87376¢ 1.00 1.00 1.01 1.00 -26.767 B.99359% -0.6419

OK 0.28 0.02 52400 2.4E+07 1 0.87376 D.87376 1.00 1.01 1.00 2451.39 33.2738 33.2738
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Pipe 40 x 3.2 mm ( TRUSS )

1. Design Information f
Design Code . AISC(14th)-ASD10
Unit System tonf, m
Member No 12743 y
Material . $5400 (No:1) .
(Fy = 24000.0, Es = 21000000)
Section Name : Pipe 40x3.2 (No:2)
(Rolled : P 48.6x3.2). 0.0486
Member Length : 0.80000 4 +
2. Member Forces Outer Dia.  0.04860 wall Thick 0.00320
Axial Force Fxx =-0.1923 (LCB: 1, POS:I) Area 0.00046 Asz 0.00023
Bending Moments My = 0.00000, Mz = 0.00000 Qb 0.00052 Qzb 0.00052
Iyy 0.00000 Izz 0.00000
End Moments Myi = 0.00000, Myj= 0.00000 (for Lb) Ybar 0.02430 Zbar 0.02430
) ) Syy 0.00000 Szz 0.00000
Myi = 0.00000, Myj= 0.00000 (for Ly) ry 001610 vz 0.01610

Mzi = 0.00000, Mzj= 0.00000 (for Lz)
Shear Forces Fyy = 0.00000 (LCB: 1, POS:)
Fzz = 0.00000 (LCB: 1, POS:)

3. Design Parameters
Unbraced Lengths Ly =0.60000, Lz =0.60000, Lb =0.60000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy= 1.00, Cmz= 1.00, Cb = 1.00
4. Checking Results

Slenderness Ratio

KL/r = 52.7<200.0 (Memb:155, LCB: 1) O.K
Axial Strength
PriPc =0.18226/6.13207 = 0.031 < 1.000 ......cooiiiiiiiiii e, O.K

Bending Strength

Mry/Mcy = 0.00000/0.06979 = 0.000 < 1.000 ......coocoeiiiiiiiieeeiee, OK

Mrz/Mcz = 0.00000/0.06979 = 0.000 < 1.000 ......ccocooevviiiiineeii, OK
Combined Strength (Compression+Bending)

Pr/Pc = 0.03 < 0.20

Rmax = Pri(2*Pc) + SQRT[(Mry/Mcyy*2 + (Mrz/Mcz)y*2] = 0.016 < 1.000 ............... O.K
Shear Strength

VryNcoy =0.000 < 1000 . O.K

VrzfVecz =0.000 < 1.000 ..o O.K
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Diagonal bracing - Pipe 34 x 2.3 mm

1. Design Information f
Design Code : AISC(14th)-ASD10
Unit System s tonf, m
Member No 115521 y
Material 1 55400 (No:1) .
(Fy = 24000.0, Es = 21000000)
Section Name : Fipe 34x2.3 (No:6)
(Rolled : P 34.0x2.3). 005
Member Length : 2.00000 + +
2. Member Forces Outer Dia.  0.03400 Wall Thick 0.00230
Axial Force Fxx = 0.00000 (LCB: 1, POS:1/2) Area 0.00093 Asz 0.00011
Bending Moments My = 0.00126, Mz = 0.00000 Qyb 0.00025 Qzb 0.00025
Iyy 0.00000 Izz 0.00000
End Moments Myi = 0.00000, Myj = 0.00000 (for Lb) “bar 0.01700 Zbar 0.01700
) ) Syy 0.00000 Szz 0.00000
Myi = 0.00000, Myj = 0.00000 (for Ly) ry 0.01120 . 0.01120

Mzi = 0.00000, Mzj = 0.00000 (for Lz)
Shear Forces Fyy = 0.00000 (LCB: 1, POS:)
Fzz = 0.00252 (LCB: 1, POS:J)

3. Design Parameters
Unbraced Lengths Ly = 2.00000, Lz = 2.00000, Lb = 2.00000
Effective Length Factors Ky = 1.00, Kz = 1.00

Moment Factor / Bending Coefficient

Cmy= 1.00, Cmz= 1.00, Cb = 1.00

4. Checking Results

Slenderness Ratio

L/r =178.6 < 300.0 (Memb:15521, LCB: 1).ccccccooiiiiiiii. O.K
Axial Strength

Pr/iPc = 0.00000/3.29246 = 0.000 < 1.000 .....ccoooiiiiiiiiiiiiieeeeeen, O.K
Bending Strength

Mry/Mcy =0.00126/0.03327 =0.038<1.000 ...t O.K

Mrz/Mcz = 0.00000/0.03327 = 0.000 < 1.000 .......coooviiiiiiiiiiiiieeans OK

Combined Strength
Combined Stress

Pr/Pc = 0.00 < 0.20

Rmax = Pr/(2*Pc) + SQRT[(Mry/Mcy)*2 + (Mrz/Mczy*2] = 0.038 < 1.000 ................ O.K
Shear Strength
VryNey = 0.000 < 1.000 ... O.K

VrziNez =0.003<1.000 ... O.K
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H BEAM - 200 x 200 x 8 /12

1. Design Information ‘Z
Design Code T AISC(14th)-ASD10 %ZIZ —— —— 1
Unit System s tonf, m
Member No 1 2095 g y
Material 1 35400 (No:1) g
(Fy = 24000.0, Es = 21000000) E
Section Name  : H200x200 (No:4) Y
(Rolled : H 200x200x8/12). +—0_+2
: b
Member Length : 7.00000
2. Member Forces Depth 0.20000 Web Thick 0.00800

Axial Force Top F Width 0.20000

Bot.F Width 0.20000

Top F Thick 0.01200
Bot.F Thick 0.01200

Fxx=-18.208 (LCB: 1, POS:3/4)

Bending Moments My =-1.4869, Mz =-0.0032

Area 0.00635 Asz 0.00160
End Moments Myi = -1.2586, Myj =-1.4474 (for Lb) Qvb 0.03207 Qzb 0.00500
. ) Iyy 0.00005 Izz 0.00002
Myi = -0.0241, Myj=0.93003 (for Ly) Ybar 0.10000 Zbar 0.10000
Mzi = -0.0064, Mzj = 0.00643 (for Lz) Syy 0.00047 Szz 0.00016
ry 0.08620 rz 0.05020
Shear Forces Fyy =-0.1079 (LCB: 1, POS:1/2)
Fzz =-1.9890 (LCB: 1, POS:J)
3. Design Parameters
Unbraced Lengths Ly =6.40000, L=z = 0.20000, Lb = 0.20000

Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient
Cmy= 1.00, Cmz= 1.00, Cb = 1.00
4. Checking Results

Slenderness Ratio

KL/ = 74.2<200.0 (Memb:2095, LCB: 1).ciiiiiiiiiiiiiice OK
Axial Strength

PriPc = 18.2080/69.8946 = 0.261 < 1.000 ..........ooooeiiiiiiiiieeee O.K
Bending Strength

Mry/Mcy =1.48687/7.55928 =0197 <1.000 ... oK

Mrz/Mcz = 0.00321/3.50659 = 0.001 < 1.000 .......cooiiiiiiiiiiiiee, oK

Combined Strength (Compression+Bending)
Pr/iPc = 0.26 > 0.20

Rmax = Pr/Pc + 8/9*[Mry/Mcy + Mrz/Mcz] = 0.436<1.000 .....................coeel O.K
Shear Strength

VryfNcy = 0.003 = 1T.000 .o oK

VrziVoz =0129<1.000 ... oK
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CALCULATION OF TEMPORALY PROTECTION STRUCTURE

Steel Design

: Yeild Stress of Steel ASTM A-36 or TISI 1227 $5400 Fy 2400
: Allowable Shear Stress Fv =0.4 Fy 960
: Allowable Tensile Stress Ft =0.6 Fy 1440
: Allowable Bending Stress Fb =0.6 Fy 1440

ksc
ksc
ksc

ksc

COMPRESSION MEMBER

aanuuudUAIUSULSIER

Vertical column

MATERIAL PROPERTIES AND LOADING

STEEL PROPERTIES

COMPRESSIVE GEOMETRY

Fy 2,400 ksc Compression - max 1,514 kg

E 2.10E+06 ksc Length 220 cm
Effective length factor; K 1

ASSUME SECTION

ALLOWABLE COMPRESSIVE STRESS SECTION SELECTED

Fa = 0.4Fy 960.0 ksc PIPE 40 x 3.2 3.57 kg/m

Section Area require , A 1.58 cm? < A 4.54 cm?
T min 1.41 cm

RECHECK KL/r & ALLOWABLE COMPRESSIVE STRESS

KL/r 156.03 < Cc=sqri( 19.74 E /Fy) 131.42

KL/r 1.19
Cc
KL/r < Cc yield KL/r > Cc buckling
Fa = {1-1/2(KLr?*}Fy Fa = 5.149E / (KL/m)®
Cc =  708.58
5/3 + 3/8(KL/T) - 1/8(KL/r)° 1.903
Cc Cc
Fa= 372.41 Fa =

MAX COMPRESSIVE FORCE

FaxA 1,690.74 kg > 1,514 10% 4 PASS

w@anladidn ——> PIPE 40 x 3.2 3.57 kg/m

AARNUIN
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CALCULATION OF TEMPORALY PROTECTION STRUCTURE
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