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# Load Case Type Name in Model
1 Dead Load DEAD
2 Live Load =0.0 LIVE =0.0
3 Earthquake Load (X) EX
4 Earthquake Load (Y) EY
5 Earthquake Load (2) EZ
&I,k Ly - ¥ Jgu

# Load Combination

1 1.4 DEAD

2 1.2 DEAD + EX + EZ

3 1.2 DEAD + EX - EZ

4 1.2 DEAD - EX + EZ

5 1.2 DEAD - EX -EZ

6 1.2 DEAD + EY + EZ

7 1.2 DEAD + EY -EZ

8 1.2 DEAD - EY +EZ

9 1.2 DEAD - EY -EZ

10 0.9 DEAD + EX + EZ

11 0.9 DEAD + EX -EZ

12 0.9 DEAD - EX + EZ

13 0.9 DEAD - EX - EZ

14 0.9 DEAD + EY + EZ

15 0.9 DEAD + EY -EZ

16 0.9 DEAD - EY +EZ

17 0.9 DEAD - EY -EZ

18 1.2 DEAD + 0.3 EX + EY+EZ

19 1.2 DEAD + 0.3 EX - EY+EZ

20 1.2 DEAD - 0.3 EX + EY+EZ

21 1.2 DEAD - 0.3 EX - EY+EZ

22 1.2 DEAD + EX + 0.3 EY+EZ

23 1.2 DEAD + EX - 0.3 EY+EZ

24 1.2 DEAD - EX + 0.3 EY+EZ

25 1.2 DEAD - EX - 0.3 EY+EZ

26 1.2 DEAD + 0.3EX + EY-EZ
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27 1.2 DEAD + 0.3 EX - EY-EZ
28 1.2 DEAD - 0.3 EX + EY-EZ
29 1.2 DEAD - 0.3 EX - EY-EZ
30 1.2 DEAD + EX + 0.3 EY-EZ
31 1.2 DEAD + EX - 0.3 EY-EZ
32 1.2 DEAD - EX + 0.3 EY-EZ
33 1.2 DEAD - EX - 0.3 EY-EZ
34 0.9 DEAD + 0.3 EX + EY+EZ
35 0.9 DEAD + 0.3 EX - EY+EZ
36 0.9 DEAD - 0.3EX + EY+EZ
37 0.9 DEAD - 0.3 EX - EY+EZ
38 0.9 DEAD + EX + 0.3 EY+EZ
39 0.9 DEAD + EX - 0.3 EY+EZ
40 0.9 DEAD - EX + 0.3 EY+EZ
41 0.9 DEAD - EX -0.3 EY+EZ
42 0.9 DEAD + 0.3EX + EY-EZ
43 0.9 DEAD + 0.3 EX - EY-EZ
44 0.9 DEAD - 0.3EX + EY-EZ
45 0.9 DEAD - 0.3 EX -EY-EZ
46 0.9 DEAD + EX + 0.3 EY-EZ
47 0.9 DEAD + EX - 0.3 EY-EZ
48 0.9 DEAD - EX + 0.3 EY-EZ
49 0.9 DEAD - EX -0.3EY-EZ
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SUPPORT TYPE 18
Equipment 1 2 3 4 5 6 7
Type Support Pipe Pipe Pipe Pipe Pipe Tray Tray
SPECIFICATION Bottom Beam Mid Beam | Top Beam
Name Support 5” 4 2% 1V 3/4” CT-30+40 | CT-30+40
Number - 2 1 2 1 2 1 1
Diameter (mm) - 141.3 114.3 73 42.2 26.7 - -
Thickness (mm) - 6.55 6.02 5.16 3.56 2.87 15 15
Total Unit Weight
(KN/m) - 0.689 0.241 0.232 0.0432 | 0.0404 0.2 0.2
Support Spacing (m) - 25 25 25 25 25 25 25
Distributed Pipe Length
for each Support (m) 25 25 25 25 25 25 25
Pipe Weight (KN) - 1076 | 0.397 0.427 0084 | 0.083 - -
Water Weight (KN) - 0.645 0.205 0.154 0.024 0.017 - -
DEAD LOAD (KN) 0.1 1.7214 0.603 0.581 0.108 0.101 0.5 0.5
Total DEAD LOAD
(KN) 0.1 3.114 0.5 0.5
Wp 4214
Loading Width (L ,m) - 14 0.7 0.7
Distributed Dead Load
(KN/m), Oy - 2.224 0.714 0.714
Point Dead Load (KN) - 0.0 0.0 0.0
LIVE LOAD (KN) - 0.0 0.0 0.0
Point Live Load (KN) - 0.0 0.0 0.0
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SUPPORT TYPE 7

Equipment 1 2 3 4 5 6 7
Type Support Pipe Pipe | Pipe Pipe Pipe Pipe Channel
SPECIFICATION Bottom Beam Top Beam
Name Support 5” 47 2% 32 mm 20 mm 16 mm 527x20”
Number - 2 1 2 1 1 1 1
Diameter (mm) - 141.3 114.3 73 32 20 16 -
Thickness (mm) - 6.55 6.02 5.16 3.3 2.7 2.0 0.7
Total Unit Weight (KN/m) - 0.689 0241 | 0232 | 0.0282 0.013 0.008 0.202
Support Spacing (m) - 243 243 243 243 243 243 243
E;i;”gﬁ;%doii?;)'-ength B : 243 | 243 | 243 | 243 | 243 | 243 243
Pipe Weight (KN) - 1.046 0.387 | 0.415 0.056 0.028 0.016 -
Water Weight (KN), - 0.627 0.2 0.150 | 0.0123 0.004 0.003 -
DEAD LOAD (KN) 0.1 1674 0.586 | 0.564 | 0.0685 0.0316 0.02 0.49
Total DEAD LOAD (KN) 0.1 2.95 0.49

Wp 3.54

Loading Width (L , m) - 14 1.32
(Déﬁ;:lr)])u't%juDead Load : 211 0371
Point Dead Load (KN) - 0.0 0.0
LIVE LOAD (KN) - 0.0 0.0

Point Live Load (KN) - 0.0 0.0
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SUPPORT TYPE 8

Equipment 1 2 3 4 5 6 7 8 9
Type Support | Pipe | Pipe | Pipe | Pipe | Pipe Pipe Tray Tray Channel
SPECIFICATION Bottom Beam Mid Beam Top Beam
Name Support | 5 4 | 2w | 1w | 34 | 16 mm | CT-30+40 | CT-30+40 | 527x20”
Number - 2 1 2 1 1 1 1 1 1
Diameter (mm) - 1413 | 1143 73 42.2 26.7 16 - - -
Thickness (mm) - 6.55 6.02 5.16 3.56 2.87 2.0 15 15 0.7
(T}gltf}'ml;”'t Weight : 0689 | 0241 | 0232 | 0043 | 002 | 0008 0.205 0.205 0.202
Support Spacing (m) - 202 | 202 | 202 | 292 | 292 | 2@ 2.9 292 292
E)fg;i‘;iﬂ;;%it;?gm - 202 | 292 | 202 | 292 | 292 | 2@ 2.9 292 292
Pipe Weight (KN) - 1257 | 0.464 | 0498 | 0098 | 0049 | 0.019 - - -
Water Weight (KN) - 0.754 | 0.240 | 0180 | 0.028 | 0010 | 0003 - - -
DEAD LOAD (KN) 0.1 2011 | 0704 | 0679 | 0126 | 0059 | 0023 06 06 0.59
Total DEAD LOAD (KN) | 0.1 36 06 06 0.59

W, 5.49

Loading Width (L , m) - 14 0.7 0.7 1.32
(E:f,\ﬁ;irg)‘ft%ju[)ead Load . 257 0.86 086 0.445
Point Dead Load (KN) - 0.0 0.0 0.0 0.0
LIVE LOAD (KN) - 0.0 0.0 0.0 0.0
Point Live Load (KN) = 0.0 0.0 0.0 0.0




o)l oyleds &9‘50:‘)‘ ',i/

st Calculation Report Of Mechanical-Electrical Installations
At ) Support Design
\Ya4/-4/+ ¢ YA A o 01 : s oplink

1 00 515 0 5us 31 81 g s &g o0t Jloe | LS (6o )y olwlone Sy —F Jgo

SUPPORT TYPE 11

Equipment 1 2 3 4 5 6 7 8
Type Support Pipe Pipe Pipe Pipe Pipe Pipe Channel

SPECIFICATION Bottom Beam Top Beam
Name Support 5” 17 1” 3/4” 32 mm 20 mm 16 mm 527x20”
Number - 2 1 1 2 1 1 1 1
Diameter (mm) - 1413 | 483 334 | 26.7 32 20 16 -
Thickness (mm) - 6.55 3.68 3.38 2.87 3.3 2.7 2.0 0.7
Total Unit Weight (KN/m) - 0.689 | 0.053 [ 0.03 | 0.02 | 0.0282 0.013 0.008 0.202
Support Spacing (m) - 25 25 25 25 25 25 25 25

Distributed Pipe Length for

] ; o5 | 25 | 25 | 25 | 25 25 25 25
Pipe Weight (KN) - 1076 | 01 | 0062 O'§8 0058 | 0029 | 0017 -
Water Weight (KN) - 0.645 | 0033 | 0014 0'$1 0013 | 0005 | 0003 -
DEAD LOAD (KN) 01 | 1722 | 0133 | oore | *° | oo7 | 003 | o002 0.505
Total DEAD LOAD (KN) 0.1 2155 0.505
W, 276

Loading Width (L , m) - 14 1.32
Distributed Dead Load

) G - 154 0.38
Point Dead Load (KN) - 0.0 0.0
LIVE LOAD (KN) ] 0.0 0.0

Point Live Load (KN) - 0.0 0.0
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SUPPORT TYPE 12

Equipment 1 2 3 4 5
Type Support Pipe Pipe | Pipe Pipe Channel
SPECIFICATION Bottom Beam Top Beam
Name Support 4 215" 1” 32 mm 347x20”
Number - 1 2 1 1 1
Diameter (mm) - 114.3 73 334 32 -
Thickness (mm) - 6.02 5.16 3.38 3.3 0.7
Total Unit Weight (KN/m) - 0.241 0.232 0.03 0.0282 0.153
Support Spacing (m) - 3.2 3.2 3.2 3.2 3.2
E;i;”gﬂ;%doii?;)'-ength s . 3.2 32 | 32 | 32 3.2
Pipe Weight (KN) - 0.51 0.547 | 0.079 0.074 -
Water Weight (KN) - 0.263 0.198 | 0.018 0.016 -
DEAD LOAD (KN) 0.1 0.772 0.743 0.097 0.09 0.49
Total DEAD LOAD (KN) 0.1 17 0.49

Wy 2.29

Loading Width (L , m) - 1.04 0.86
(I?(ISI\'I[;:}[?I)UI(%?, Dead Load : 163 0.57
Point Dead Load (KN) - 0.0 0.0
LIVE LOAD (KN) - 0.0 0.0

Point Live Load (KN) - 0.0 0.0
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SUPPORT TYPE 13

Equipment 1 2 3 4
Type Support Pipe Pipe Pipe Channel
SPECIFICATION Bottom Beam Top Beam
Name Support 47 27 1% 327x20”
Number - 1 2 2 1
Diameter (mm) - 114.3 73 42.2 -
Thickness (mm) - 6.02 5.16 3.56 0.7
Total Unit Weight (KN/m) - 0.241 0.232 0.0865 0.145
Support Spacing (m) - 20 20 20 20
gz’:}né)ﬂ;%doil?ni;ength for ) 20 20 20 20
Pipe Weight (KN) - 0.32 0.342 0.134 -
Water Weight (KN) - 0.164 0.124 0.039 -
DEAD LOAD (KN) 0.1 0.483 0.466 0.173 0.29
Total DEAD LOAD (KN) 0.1 112 0.29

Wp 151

Loading Width (L , m) - 0.94 0.81
(I?(lsl,\};:g;t%juDead Load : 119 0.36
Point Dead Load (KN) - 0.0 0.0
LIVE LOAD (KN) - 0.0 0.0
Point Live Load (KN) - 0.0 0.0




:ui})‘}f o)l.o..i}

(5 ¥ 3

Calculation Report Of Mechanical-Electrical Installations

et &, Support Design
AR YO ) amio 01 : sl oplink

A3 )l amwlxe =Y

s sl YA s bl )l Jad b gillas - Seilsie loli 005 aeSs slocygulos al 315 sl b delons

8l a3 (95 sy

0.4a A(1+S)I
C. i =03A(1+S)1, <C_ . =—F (1+S)1, (HZEJSCS o =LBA(L+S) 1
_ — H -
pu

C,, =0.2A(1+9)I, w5 a3 e

1Y 0ui j1og S 0yl 31 Glimd (A8 i a4 ool Jloe! (s 5L Wlawlxo il — J9oo

SEISMIC LOADS
% 1.0
A 0.35
Ip 1.4
ap 2.5
S 15
Rpu 4.5
Cs_min 0.3675
Cs 0.8167
Cs_max 1.96
Cs=Csxx = Cygy 0.8167
Cw 0.245
Sopport Type 7 | Type 8 | Type 18 | Type 11 | Type 12 | Type 13
W, (KN) 354 5.49 4.214 2.76 2.29 151
Fs x=Fs y=CsWp (KN) | 2.891 4.484 3.442 2.254 1.87 1.233
Fs =CsWp (KN) 0.867 1.345 1.032 0.676 0.561 0.37
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Load and Resistance Factor Design (LRFD) : >,k o9,
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15 3 lamslro ;5 08kl 3 90 (5 b WIShe (g8 y20 — V¢ Jar

L PONTY &slais! cadle ool Mol
Required Strength Ry 5L 9550 Canglite
Resistance Factor [ Caagline LhalS oo
Nominal Strength Rn oo Canglie

Design Strength PR >y Caagli
Demand Compression Force Pu 3L 050 5 Lad (59,0
Nominal Axial Compression Strength Pn ool (55970 (5, Lid Ciaglie
Demand Tension Force Ty FUCRYYVRIREL P INE
Nominal Axial Tensile Strength Th ool (6970 (S Canglin
Demand Shear Force Vu 5L 8,50 (0 (590
Nominal Shear Strength Vi ol o Canglie
Demand Torsion Moments Tou JIERSYOR PR <1
Nominal Torsional Strength Tan o] sz Canglin
Demand Flexural Moments My 5LS 0,50 e 5
Nominal Flexural Strength Mn ool tad Caaglie
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Method Design: LRFD
Support 8
Header Description Unit odis (s5lwpglio ol (g5lwpglio
Member ID -
Section Name - PRO 41*21*2 2*PRO 41*41*2
Width mm 41 41
S Height mm 21 2x41
§ Thickness mm 2 2
E Hole Diameter Web 1 mm 125 125
3 Hole Diameter Web 2 mm 39.0 39.0
5 Iz m™4 4.683x10°8 1.417x10-7
8 Ix m4 1.130x10°8 1.840x10-7
@ Fy KN/m? 235000 235000
Fu KN/m? 375000 375000
E KN/m? 2.0x108 2.0x108
c5 Ag m 1.86x10 4.760x10"
%” g Pu - 0.9 0.9
S 8 Tn1=AgFy KN 4371 111.86
5 PuTo KN 39.34 100.67
2| - c £ An m? 1.61x10 4.26x10"
G| 28 Pro - 0.75 0.75
Flgos Tn2=AnFu KN 60.37 150.75
e|lx2g BioTro KN 45.28 11981
_ DT = min(@t1Tn1, Pr2Tna) KN 39.34 100.67
g Ty KN 0.0 0.0
DCR* T = Tu/&tTh <=1
Sez m? 2.284x106 6.913x106
= Zpz m3 2.743x10° 7.765x10°
é Dy - 0.9 0.9
R Mnz KN.m 0.485 1.825
3 BuMnz KN.m 0.437 1.643
2| 2 Muz KN.m 0.0 6.863x10°5
o Sex m 8.794x107 4.487x10°
s 2 Zpx m? 1.278x10° 6.827x10°°
- i By - 0.9 0.9
X Mnx KN.m 0.2067 1.1585
E DoMax KN.m 0.186 1043
< Mux KN.m 0.788 0.795
DCR_Mx = Mux/®@bMnx <=1




:u;'})‘}f o)l.o..i}

(% ¥ 3

Calculation Report Of Mechanical-Electrical Installations

e )l Support Design
WANA7 YO )5 axio 01 : s oplink
Avz m? 8.4x10° 3.28x104
o @y - 0.9 0.9
Z hit - 185
R Fu KN/m? 141000 141000
g Vnz=AvzFy KN 11.844 46.25
= DNz KN 10.6596 41625
o = Vuz KN 0.844 0.852
] DCR_Vz = Vyz/®Vz <=1
n Avx m? 8.2x10° 1.64x104
e » @y - 0.9 0.9
Z hit - 185 9.25
% Fv KN/m? 141000 141000
g Vix=AwxFv KN 11.562 23.124
= DNnx KN 10.4058 20.812
= Vux KN 0.0 2.791x10
g Agc m? 1.61x10 4.26x104
& D - 0.9 0.9
_ L m 1.4 1.4
< rz m 0.0171 0.0182
LEE 2 rx m 0.0084 0.0208
o & K - 1.0 1.0
E 2=KL/rmin - 167.11 76.7623
w Fe F=m2E/)2 KN/m? 7.0685x 10 3.35x10°
Ac = Age m? 1.61x104 4.26x10%
Le m 14 1.4
D
£ ro m 0.0252 0.0277
& El Cw m® 3.3351x10°12 6.997x10°11
7 = G KN/m? 7.69231x 107 7.69231x 107
';'EJ § Ki - 1.0 1.0
g S J m? 2.5120x10'10 6.145x10°10
O v (Poisson's ratio) - 0.3 0.3
® Fet KN/m? 3.9019x10° 3.6147x10°
== Fe Fr KN/m? 1.5201x10° 3.35x10°
223
Fe=min{Fe r,Fe 1, Fe F1} KN/m? 7.0685x10% 3.35x105
Fer KN/m? 6.1991x10% 1.7521x10°
= Pn=AgcFer KN 9.9805 74.6382
= ®cPy KN 8.98245 67.1744
Py KN 0.004 0.125
DCR_C = Puw/®cPn <=1
T+M DCR_t1+m = Paragraph 2-2-7-2-10 <=1
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C+ M | DCR_c+m = Paragraph 1-2-7-2-10 <=1
DCR_m+v:z _
Mx+Vz =((Mux/ @bMnx)2+(Muz/ Dy Vhz)?)° 0 <=1
DCR_m+vx= _
. ((Muz/®bMnz)?+(Vux/ Dy Vax)?)°S <=1

w|).|a; 3,90 QLA.” (Local) ‘51.7:.4 dL:b)jm 3 9 2.1 t.‘?L“’)ﬁ-"“B (GIObaI) 615 Slaise (_gl.tb)w “_g)'L.n JM 2 X ,Y s Z éb)jm M’J %1

DCR = Demand/Capacity Ratio «cus,bs 4 Lols s 1gumbgs %2

wYlail 2k -F
Design Connections:
Use: M10 FAZ Il Anchor

o anST (1 5 il y2xs 53 (SUPPOTt Type 1) 00 ylags o 3kw gl (FAZ 1l M10) SSlaol cdgy 4551 J 58 5 o>1sb —1-1Y Jgu

Anchor Design_Check Under Shear

Joint No 3y Number Vallowable
téa Load Combination Vx (KN) | Vv (kN) x TV1 Anchor (kN)

(Worst Case) (kN) (Fischer Catalog)
15 1.2DEAD-EY-0.3EX+EZ 0.237 0.231 0.331 2 114

Anchor Design _Check Under Tension
) Number Anchor Tallowable

Joint '\i%a Load Combination T (kN) (kN)

(Worst Case) (Fischer Catalog)
15 1.2DEAD-EY-0.3EX+EZ 10.73 2 5.7

Use: M12 FAZ 1l Anchor

oFasS (p 45 Sy yo (Support Type 1)) owi)lagSSojlw gl (FAZ 1l M12) Sl cdgs (SOl JpsS g 2lib -Y-1Y Jgua

Anchor Design _Check Under Shear

] 2 Number Vallowable
Joint '\i%a Load Combination | Vi (kN) | Vy (kN) x tV{ Anchor (kN)
(Worst Case) (kN) (Fischer Catalog)

15 1.2DEAD-EY-0.3EX+EZ 0.237 0.231 0.331 2 13.9
Anchor Design _Check Under Tension
Joint No Number Anchor Tallowable
Load Combination T (kN) (kN)
(Worst Case) (Fischer Catalog)
15 1.2DEAD-EY-0.3EX+EZ 10.73 2 6.1
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Connection Point (Horizontal Profile to Vertical Profile) Loads (Worst Case)

TP-SL
Load Combination 1.4DEAD
Slipping Load (Ru_slip) 2.55 KN
Bolt Type M10 -
Bolt No. 2 -
Ds| 0.75 -
Nominal Slip Resistance (Rn) 9.08 KN
Recommended Slip Resistance = @s1xRn 6.81 KN
DCR_Rslip = Ru_slip/@sIRn_slip <=1 0.37 OK
TP-SL Bolt Design_Check
Bolt Type M10 (5.6) -
Bolt No. 2 -
Load Combination 1.2DEAD-EY-0.3EX+EZ
Shear in Connection Point 0.65 KN
Moment in Connection Point 0.223 KN-m
Nominal Cross-section (Anb) 7.85x10°° me
Fu 500000 KN/m?
fuv 4140.13 KN/m2
fut 56815.3 KN/m?
Fov< F 225000 KN/m?
F ot < Fot 375000 KN/m2
Ruv 0.325 KN
Rut 4.46 KN
Dy = Dt 0.75 -
Riv=Anb F nv 17.66 KN
Rnt= Anb F nt 29.45 KN
DCR_Ruv = Ruv /@y Rny <=1 0.025 <=1 | OK
DCR_Rut = Rut /@t Rnt <=1 0.202 <=1 [ OK

Connection Point (Base Profile) Loads (Worst Case) TP-SB 41*41*4

Load Combination

1.2DEAD-EY-0.3EX+EZ

Tension Load on Base Profile Connection (Ru_sp) 10.73 KN
Dap 0.75 -
Nominal Slip Resistance (Rn_gp) 19.45 KN
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Recommended Resistance = ®@gpXRn_Bp 14.59 KN
DCR_RBp = Ru_Bp /@BpRn_Bp <=1 0.735 OK

Connection Point (bevel Profile to Vertical Profile) Loads (Worst Case) MF2

Load Combination 1.2DEAD-EY-0.3EX+EZ

Axial Load onBrace Connection (Ru_gc) 3.814 KN
Dic 0.75 -

Nominal Slip Resistance (Rn_gc) 20.44 KN

Recommended Resistance = ®@g¢XRn_gc 15.33 KN

DCR_RBsc = Ru_gc/@BcRn_gc <=1 0.25 OK

Bolt Strength (Profile to Base Profile) Loads (Worst Case)

Load Combination 1.2DEAD-EY-0.3EX+EZ
Total Bolt Shear Load 10.73 KN

Bolt Type M10 (5.6) -

Bolt No. 1 -

Shear surface No. 2
Shear Load on Single Bolt (Ru_pgp) 5.365 KN
Dppp 0.75

Recommended Load = ®pepxRn_rap 13.25 KN
DCR_Rpsp = Ru_pep/PpepRn_pep <=1 0.4 OK

(oais (g3lwpglio) Ca Luly croiwly &8 3l wgi ouils A1)V 00 jlagSS W yglw (sl silwpglio Z,b &)1 -0
LRFD : > 55, ¥
AISC 360-10 s sl by gllae ¥/

SAP2000 V19.2.1. : >1b 5 53l o il ¥
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