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1. INTRODUCTION:

Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km
northwest of Genaveh city.

With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has
been defined by NIOC/NISOC and awarded to Petro Iran Development Company
(PEDCO). Also PEDCO (as General Contractor) has assigned the EPC-packages of the
Project to "Hirgan Energy - Design and Inspection" JV.

2. SCOPE:
This calculation book covers a structural design for air cooler AE2101/AE2102.
3-dimensional model analysed by means of SAP-2000 software VER. 24.2.0.

This report contains computerized model, load evaluation and design verification.

3. CODES AND STANDARDS:
American Institute of Steel Construction. (AISC 360-16)

Minimum Design Loads and Associated Criteria for Buildings and Other Structures (ASCE-7-16)
Iranian National Regulations of Buldings (INBC part 10, INBC6) i i

4. REFERENCE DRAWING & GENERAL DOCUMENT:
General Arrangement Drawings: (BK-GCS-AA-120-ME-DW-0001)

5. MATERIALS:
- Structural Steel: S235JR (ST-37)
With Fy=2400 kg/cm? & Fu =3700 kg/cm?
- Bolts: A325 (ASTM.) or equivalent HR 8.8 (DIN.)
With Fu = 8000 kg/cm?
- Anchor Bolts: ISIR/ISO 4.6 or equivalent A307 With Fu = 4000 kg/cm?
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6. DESCRIPTIONS OF SUPPORTED EQUIPMENT:

- Draft: Induced

- Weight:

WEIGTH (kg)-ITEM: 2101
BUNDLE + SIDE FRAME + LOUVER (DRY PER BAY): 2344 | FAN + FAN GUARD (PER BAY): 400
BUNDLE + SIDE FRAME + LOUVER (OPERATION PER BAY): | 2349 | MOTOR + MOTOR SUPPORT (PER BAY): 1000
BUNDLE + SIDE FRAME + LOUVER (HYDRO TEST PER BAY): | 2624 | REDUCTION SYSTEM (PER BAY): 600
PLENUME + FAN RING (PER BAY): 900 | STATIC PRESSURE DROP (Pa): 152.81
WEIGTH (kg) - 2102

BUNDLE + SIDE FRAME + LOUVER (DRY PER BAY): 3212 | FAN + FAN GUARD (PER BAY): 400
BUNDLE + SIDE FRAME + LOUVER (OPERATION PER BAY): | 3649 [ MOTOR + MOTOR SUPPORT (PER BAY): 1000
BUNDLE + SIDE FRAME + LOUVER (HYDRO TEST PER BAY): | 3657 | REDUCTION SYSTEM (PER BAY): 600
PLENUME + FAN 900 | STATIC PRESSURE DROP (Pa): 173.10

RING (PER BAY):
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7. EXTERNAL LOADS

Load Case Definition:

Dead Load (DLs): Contain weight of steel structure & 20 percent weight of steel structure
as structural connection and dead load of walk way.

Empty Dead Load (DL): The dead load of equipment (bundle dry, plenum, fan ring, fan, fan
guard, motor, motor support, reduction system).

Live Load (L): Live load of walkway and load due to static pressure drop of fan.

Operation Load (EO): The dead load of equipment (bundle dry, plenum, fan ring, fan, fan
guard, motor, motor support, reduction system) and fluid weight that flows in bundles in
operation.

Test Load (ET): The dead load of equipment (bundle dry, plenum, fan ring, fan, fan guard,

motor, motor support, reduction system) and Water weight that flows in bundles in hydro

test.

ELX: Effect of earth quake at x- direction.
ELY: Effect of earth quake at y- direction.
WLX: Effect of wind load at x- direction.

WLY: Effect of wind load at y- direction.
Snow Load (SL): Snow load shall be taken as 150 kg/m2 as per site information and shall be

uniformly distributed over the horizontal projection of the loaded areas.

TL: Thermal load.
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DEAD LOADS :
Bundle Reaction Dry :
There are one bundles per each bay : e p
Weight Of Each Bundle+Side Frame(Dry) : 2,344 kg A Ik |
Weight per Item(Dry) : 2,344 kg DL il); ,1-—-_.__!
Plenum Load : 900 kg !_*_
DEad LUad = 3,244‘ kg [ '.-’ 3
| DL= 406 kg |
Bundle Reaction Due to Fluid Weight : E0 ED
There are one bundles per each bay : S0 80
Weight Of Each Bundle(Operation: Only Fluid Weight) : kg B0 B0 i =
Weight per Item(Operation: Only Fluid Weight) : kg ! .
| EO= 1 ke |
Bundle Reaction Due to Water Weight : ET ET
There are one bundles per each bay : T 2T
Weight Of Each Bundle(Test: Only Weight of Water) : 280 kg ET | = L—!
Weight per Item(Test: Only Water Weight) : 280 kg P !
Motor Support Beam :
Dead Load :
(Motor + Reduction System + Fan)/Fan Quantity = 1,000 kg
Dead Load For Motor Support Beam = 500 kg I
Fan Live Load :
Fan Diameter : 5 Ft
SPD: 153 Pa
Live Load per Fan = 45.2 kg
Live Load For Motor Support Beam = 23 kg I i 7
25L 25L
g el —_.’
SNOW LOAD: 50 kg/m”
T,
A =Maximum Area of Bundle or one Bay 79 m
Is=1.1 Cn=1 Ch=1.2 Cs=1
Pl =[SC11(~II1CSPS
| SL= 65 kg
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DEAD LOADS :
Bundle Reaction Dry :
There are one bundles per each bay : 5 5
Weight Of Each Bundle+Side Frame(Dry): 3,212 kg L 2oL
Weight per Item(Dry) : 3212 kg DL i - ‘ !
Plenum Load : 900 kg pl = R
Dead Load = 4,112 kg | = e
| DL= 514 kg |
Bundle Reaction Due to Fluid Weight : E0 0
There are one bundles per each bay : 250 250
Weight Of Each Bundle(Operation: Only Fluid Weight) : 437 kg E0 ‘ EO r. = J
Weight per Item(Operation: Only Fluid Weight) : 437 kg j Sal !
| EO= 55 kg | L= -
Bundle Reaction Due to Water Weight : ET ET
There are one bundles per each bay : kT 2 .
Weight Of Each Bundle(Test: Only Weight of Water) : 445 kg e BT~ |—J
Weight per Item(Test: Only Water Weight) : 445 kg ‘ ! -—'1| -
| ET= 56 kg | | -
Motor Support Beam :
Dead Load :
(Motor + Reduction System + Fan)/Fan Quantity = 1,000 kg
Dead Load For Motor Support Beam = 500 kg
Fan Live Load :
Fan Diameter : 5 Ft.
SPD: 173 Pa
Live Load per Fan = 58.2 kg
Live Load For Motor Support Beam = 29 kg I s i
25L 251
. 5 2 . g N 1
SNOW LOAD: 50 kg/m SL “ =
. [ ;
A =Maximum Area of Bundle or one Bay 89 m” ‘—I
Is=1.1 Cn=1 Ch=1.2 Cs=1 | |
P, =IsC,CiCsPs
| SL= 73 kg |
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Header Walkway Loads: A
Weight of Grating= 45 kg/m?
Rail= 55 kg/m?2
Width of Walkway = 0.8 m
Dead Load for Walkway Beams: 40 kg/m
Live Load for Walkway = 500 kg/ m?
Live Load for Walkway Beams: 200 kg/m
Snow Load for Walkway = 50  kg/ m?
Snow Load for Walkway Beams= 26 kg/m
Motor Walkway Loads:
Weight of Grating= 45 kg/m?
Rail= 55 kg/m?2
Width of Walkway = 1.2 m
Dead Load for Walkway Beams= 60 kg/m
Live Load for Walkway = 500 kg/m?
Live Load for Walkway Beams= 300 kg/m
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EARTHQUAKE LOADS: A
V =Cs.W (ASCE 7-16)
Cs = [(Sps*1) / (R)] (12.8-2)
Cs max= [(Sp1*I) / (R*T)] or [(Sp,*I*Ty) / (R*T (12.8-3 & 12.8-4)
Cs min= 0.01 (12.8-5)
H(base) = 300 mm
H(str) = 5200 mm
H= 5500 mm (Higher Elevation)
S¢=1.125 S1=0.46
Site Class: D
SDI: 0.41
TL = 4 S
SDS= 0.75
Ctx = 0.0488 (TABLE 12.8-2) Ordinary Concentrically braced Frame
Cty = 0.0488 (TABLE 12.8-2) Ordinary Concentrically braced Frame
I= 1.25
Rx = 3.25
Ry = 3.25
Tx = 0.18 sec
Ty = 0.18 sec
(Cs )x= 0.288
(Cs)y = 0.288
Max (Cs )x= 0.88
Max (Cs)y=  0.88
Csx= 0.01
Cmin =
Csy= 0.01
Csx =0.288
—>
Csy =0.288
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WIND LOADS:
17208-2101:

F =q G CJ:A‘r
q=0.613K K K K. V*
SPAN (X-dir):
SPAN (Y-dir):
DRAFT:

HB.'rsc =

Hy=

Plenume Height =
Side wall Height =
Hrota =
Exposure:

Ke=

K.=

Wind Speed (V)=

q=
G=

Crix=
Cry=
Ag =
Ay =

Wind Load (W):

(ASCE 7-16, 29-4-1)

2200 mm

3,400 mm

Induced

300 mm

5200 mm

1100 mm

640 mm

7240 mm

&

0.95

|

0.98

1

34 m/s (120 Km/h)

659.7 N/m’

0.85

29 According to Wind Loads for Petrochemical and Other Industrial Facilities

29 According to Wind Loads for Petrochemical and Other Industrial Facilities

6.7 m’

44 m’
Fix= 1116.0 Wx (Kg)
Fry = 722.1 Wy (Kg)

force (X-dwection):

Top of outside frame:

Top of middle frame:

force (Y-direction):

Top of outside frame:

Top of middle frame:

- 558 Kg
= 1116 Kg
= 361 Kg
= ™ Kg
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17208-2102:

F=qGC(4
q=0.613K K K K. V*
SPAN (X-dir):
SPAN (Y-drr):
DRAFT:

Hpase =

Hg=

Plenume Height =
Side wall Height =
Hrota =
Exposure:

K=
K=
K=
Wind Speed (V)=

q=
G:

CFx:
Cl’-‘{:
A=
Al'}' =

Wind Load (W):

(ASCE 7-16, 29-4-1)

m/s (120 Km/h)

2400 mm
3.400 mm
Induced

300 mim
5200 mm
1100 mm
780 mm
7380 mm
C

0.95

1

098

I

34
659.7 N/m’
0.85

29

29

7.2 m’
5.1 m’

Fnx= 11949

Fyy = 843

5

Wx (Kg)
Wy (Kg)

According to Wind Loads for Petrochemical and Other Industrial Facilities

According to Wind Loads for Petrochemical and Other Industrial Facilities

force (X-dwection):

Top of outside frame:

Top of middle frame:

force (Y-direction):

Top of outside frame:

Top of middle frame:

- 597 Kg
= 1195 Kg
= 422 Kg
= 843 Kg




I [ |
[ (=]

_@"‘ @'.‘i:’;‘: =

S

%
w

AN

51 31 13: axio oyleds

me
>
LN
3 BB
,Mu 3|8
P~ .
(W“ MNM/ SWN
= EIEE
14 4358
a Zw
SR 4 S 8ls-
3y v e g
bu.: Y3 3
uvl.'. 'no. wno
33 &w mwm
ER N
25 Hho g
. ~ 1 ﬂul
RN uuD“ HE:
mmm MMJMlM\mo
b P
. v |Q
§ | P
Nl x
AMJB
3
3 o
=
Es KD
M 29
40z 2
Z |
™
0
o

WLXP:

WLXN:




[N =

%
| 4

_@‘ @'.‘i:’:‘: =
ANAC

iy o

51 51 14 axio oylois

S (D Ol Mgl gl 381 g CullngS
Pl cow dal g o Y mlaw

(BK-HD-GCS-CO-0015_02 3/3/,5)

K 7 LS Sy ol ol (2fgd S J o8 s W &

Steel Structure Calculation Books

A

V01

Ju

0001

CN

ST

120

oW yole 9 ugud Ay e £95

SO Ly

GCS

0395

BK

il
NISOC

1Ol ol

053-073-9184




S (SR Olwe Mgi BT g CubligS
Pl cow dal g o Y mlaw

S S 5L Lo gl ol l (1gn SS9 Tl W
(BK-HD-GCS-CO-0015_02 3/3/,5)

HIRGA

NG ——

1Ol ol

Steel Structure Calculation Books

S|

Load Patterns

Load Patt

Exposure and Pressure Coefficients

t:} Exposure from Extents of Rigid Diaphragms

Exposure from Frame and Arsa Objects
[ Include Area Objects
Include Frame Objects (Open Structure}

Wind Exposure Parameters
Wind Direction Angle i-ﬂgﬂ
Windward Coeff, Cp
Leeward Coeff, Cp

Case (ASCE 7-16 Fig. 27.3.8)

e1 Ratio (ASCE 7-16 Fig.. 27.3-8)

2 Ratio (ASCE 7-16 Fig. 27.3-8)

WModify/Show Exposure Widths...

Exposure Height
(® Program Calculated

() User Specified

Wind Coefficients
Wind Speed (mph)
Exposure Type

Topographical Factor, Kzt

Gust Factor |o8s

Directionality Factor, Kd

[03

Solid / Gross Area Ratio

Cancel

. . . .
053-073-9184 0595 S Ay oS yole Vg &by & £9 Jbyw P W] 51 51 15: axio oslods
BK GCS AA 120 ST CN 0001 V01
EJ ASCE 7-16 Wind Load Pattern
Exposure and Pressure Coefficients Wind Coefficients
l:) Exposure from Extents of Rigid Diaphragms Wind Speed (mph}) I?-a_
LS_) Exposure from Frame and Area Objectz Exposure Type c =
[] incluge Area Objects :
Include Frame Objects (Open Structure) Topographical Factor, Kzt i
Wind Exposure Parameters Gust Factor
Load Patterns : %
Wind Direction Angle 0. | Directionality Factor, Kd
Load Pattern Windward Coeff, Cp Solid / Gross Area Ratio
— Leeward Coeff, Cp
Case (ASCE 7-16 Fig. 27.3-8)
el Ratio (ASCE 7-16 Fig. 27 3-8)
&2 Ratio (ASCE 7-16 Fig. 27.3-8)
WodifyiShow Exposure Widths. .
Exposure Height
@l Program Calculated
':) User Specified
Cancel
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WLYP:

Load Patterns

Load Patt
= el
| VLXH

[oLs
oL
E0
ET
w
s

|wixe

(=T
WLYP
WLYN
ELX

Exposure and Pressure Cosfficients Wind Coefficients

r:) Exposure from Extents of Rigid Diaphragms. Wind Speed (mph)
\'5_) Exposure from Frame and Area Objects
[ include Area Objects
Include Frame Objects (Open Structure)

Exposure Type

Topographical Factor, Kzt

Wind Exposure Parameters. Gust Factor

Wind Direction Angle Directionality Factor, Kd

Windward Coeff, Cp Solid / Gross Area Ratio
Leeward Coeff, Cp

Case (ASCE 7-18 Fig. 27.3-8)

el Ratio {ASCE 7-16 Fig. 27.3-8)

©2 Ratio (ASCE 7-16 Fig. 27.3-8)

Wodify/Show Exposure Widths...

Exposure Height
® Program Calculated

(O User Specified

Cancel

WLYN:

H o=

Load Patterns

Load Pat

B ASCE 7-16 Wind Load Pattern

Exposure and Pressure Coefficients Wind Coefficients

() Exposure from Extents of Rigid Diaphragms Wind Speed (mph}
@) Exposure from Frame and Area Objects

[ Include Area Objects

Include Frame Objects (Open Structure)

Exposure Type

Topographical Factor, Kzt
Wind Exposure Parameters Gust Factor

Wind Direction Anale Directionality Factor, Kd

findward Coeff, Cp Solid / Gross Area Ratio
Leeward Coeff, Cp

Case (ASCE 7-16 Fig. 27.3-8)

&1 Ratio (ASCE 7-18 Fig. 27.3-8)

&2 Ratio (ASCE 7-16 Fig. 27.3-8)

Modify/Show Exposure Widths...

Exposure Height
@J Program Calculated
C) User Specified

Cancel
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Ambient Temperature * 35°C
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- DL (Dead load):

17208-AE-210182102-REV1.sdb

/\

12/31/2024

SAP200024.2.0

Frame Span Loads (DL) (GLOBAL CSys)

Kgf.m, C
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LL (Dead load): A

17208-AE-2101&2102-REV1.sdb

121312024

[ ™)

SAP2000 24.2.0

Frame Span Loads (LL) (GLOBAL CSys)

Kgf,m, C
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EO (Opration load): i i

17208-AE-210182102-REV1.sdb

1213112024

SAP2000 24.2.0

Frame Span Loads (EOQ) (GLOBAL CSys)

Kgf, m, C
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ET (Test load):

17208-AE-2101&2102-REV1.sdb

/\

1213112024

SAP2000 2420

Frame Span Loads (ET) (GLOBAL CSys)

Kgf. m, C
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SL (Snow load):

17208-AE-210182102-REV1.sdb

/\

12/31/2024

B

SAP2000 24.2.0

Frame Span Loads (SL) (GLOBAL CSys)

Kgf. m, C
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17208-AE-210182102-REV1.sdb

12/31/2024

SAP2000 24.2.0

Joint Leads (HYD) (As Defined)
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17208-AE-2101&2102-REV1.sdb 12/31/2024

SAP2000 24.2.0 Joint Loads (OCC+Y) (As Defined) N.m,C
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OCC-Y:

17208-AE-210182102-REV1.sdb

/\

1213112024
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i N
S RS By

SAP2000 2420

Joint Loads (OCC-Y) (As Defined)

N, m, C
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OPE-1:

17208-AE-2101&2102-REV 1.5db

/\

1213142024

SAP2000 24.2.0

Joint Loads (OPE-1) (As Defined)

N.m,C
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OPE-2:

17208-AE-210182102-REV1.sdb

/\

123172024

SAP2000 24.2.0

Joint Loads (OPE-2) (As Defined)

N.m,C
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SUS :

17208-AE-210182102-REV1.5db

/\

12/31/2024

SAP2000 24.2.0

Joint Loads (SUS) (As Defined)

N, m, C
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FIRE PROOFING FOR COLUMN & MAIN BRACES :

Fireproofing Type
) Sprayed On Fireproofing with Auto Perimeter
(_) Sprayed On Fireproofing with User Perimeter

® Encased in Concrete Box

Parameters
Fireproofing Weight per Unit Volume
Fireproofing Cover Thickness 1005

[ Fireproofing on Top Flange

Load Cptions
[ Include in Self Weight
[] Include in Frame Object Gravity Loads
¥ Include in this Load Pattern DL

Options
(®) Replace Existing Loads

() Delete Existing Loads

1800

kgffm?®

| Reset Form to Default Values

|OK

FIRE PROOFING FOR BEAMS :
B g Framed

Fireproofing Type
() Sprayed On Fireproofing with Auto Perimeter
() Sprayed On Fireproofing with User Perimeter

®) Encased in Concrete Box

Parameters

Fireproofing Weight per Unit Volume |1800

Fireproofing Cover Thickness 1005

Fireproofing on Top Flange

Load Cptions
[ Include in Self Weight
[] Include in Frame Object Gravity Loads
Include in this Load Pattern| DL

Cptions
(®) Replace Existing Loads

() Delete Existing Loads

| | Close | Apply

kgf/m*

| Reset Form to Default Values

| ok

| | Close | Apply
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8. ANALYSIS:

3D Computerized Model: A

17208-AE-210182102-RE

V1.sdb

12/31/2024

SAP2000 24.2.0

Analysis input data:

3-D View

Mass Source According ASCE7:

TABLE: Masses 1 - Mass Source
Mass From | Load Pat | Multiplier

Text Text Unitless
Loads DLS 1
Loads DL 1
Loads EO 1
Loads LL 0.25
Loads SL 0.2
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Load Pattern Definitions:
TABLE: Load Pattern Definitions
LoadPat | DesignType | SelfWtMult | AutoLoad | NotBasePat | NotRatio | NotDir
Text Text Unitless Text Text Unitless Text
DLS Dead 1.2
DL Dead 0
EO Dead 0
ET Dead 0
LL Live 0
SL Snow 0
WLXP Wind 0 ASCE 7-16
WLXN Wind 0 ASCE 7-16
WLYP Wind 0 ASCE 7-16
WLYN Wind 0 ASCE 7-16
ELX Quake 0 USER COEFF
ELY Quake 0 USER COEFF
TL Temperature 0
NXDLS Notional 0 DLS 0.002 Global X
NYDLS Notional 0 DLS 0.002 Global Y
NXDL Notional 0 DL 0.002 Global X
NYDL Notional 0 DL 0.002 Global Y
NXEO Notional 0 EO 0.002 Global X
NYEO Notional 0 EO 0.002 Global Y
NXLL Notional 0 LL 0.002 Global X
NYLL Notional 0 LL 0.002 Global Y
HYD Other 0
OPE-1 Other 0
OPE-2 Other 0
SUS Other 0
OCC+Y Other 0
OcCc-Y Other 0




ity

KU

S (SR Ole dgi 81 g CuldlagS
Pl o 4l g oY mlaw

0w 36 HUS Co i ol (21gd S Jo5 =G W S

:}IIR(;.\
‘# NERC

NISOC N 2\ (
(BK-HD-GCS-C0-0015_02 3/3,/,5) eV \Y
1Ol ol Steel Structure Calculation Books
053—073_9184 0395 S A swis yale Mg Ay e £¢ Jb A 51 Bl 32: axio 0 jlow
BK GCS AA 120 ST CN 0001 | Vo1
Auto Seismic - User Coefficient:
TABLE: Auto Seismic - User Coefficient
LoadPat | Dir PercentEcc EccOverride UserZ C K WeightUsed BaseShear
Text Text Unitless Yes/No Yes/No | Unitless | Unitless Kgf Kgf
ELX X 0.05 No No 0.319 1 27569.07 7939.89
ELY Y 0.05 No No 0.319 1 27569.27 7939.89
9. DESIGN:
General Load Combination: (INBC6)
TABLE: Combination Definitions
ComboName | ComboType | AutoDesign | CaseType | CaseName | ScaleFactor | SteelDesign
Text Text Yes/No Text Text Unitless Text
EM1 Linear Add No Linear Static DL 1.4 Strength
EM1 Linear Static DLs 1.4
EM2 Linear Add No Linear Static DL 1.2 Strength
EM2 Linear Static DLs 1.2
EM3 Linear Add No Linear Static DL 1.2 Strength
EM3 Linear Static DLs 1.2
EM3 Linear Static WLXP 1.6
EM4 Linear Add No Linear Static DL 1.2 Strength
EM4 Linear Static DLs 1.2
EM4 Linear Static WLXN 1.6
EM5 Linear Add No Linear Static DL 1.2 Strength
EM5 Linear Static DLs 1.2
EM5 Linear Static WLYP 1.6
EM6 Linear Add No Linear Static DL 1.2 Strength
EM6 Linear Static DLs 1.2
EM6 Linear Static WLYN 1.6
EM7 Linear Add No Linear Static DL 1.35 Strength
EM7 Linear Static DLs 1.35
EM7 Linear Static ELX 1
EM7 Linear Static ELY 0.3
EM8 Linear Add No Linear Static DL 1.35 Strength
EM8 Linear Static DLs 1.35
EMS8 Linear Static ELX 1
EMS8 Linear Static ELY -0.3
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EM9 Linear Add No Linear Static DL 1.35 Strength
EM9 Linear Static DLs 1.35
EM9 Linear Static ELX -1
EM9 Linear Static ELY 0.3
EM10 Linear Add No Linear Static DL 1.35 Strength
EM10 Linear Static DLs 1.35
EM10 Linear Static ELX -1
EM10 Linear Static ELY -0.3
EM11 Linear Add No Linear Static DL 1.36 Strength
EM11 Linear Static DLs 1.35
EM11 Linear Static ELY 1
EM11 Linear Static ELX 0.3
EM12 Linear Add No Linear Static DL 1.35 Strength
EM12 Linear Static DLs 1.35
EM12 Linear Static ELY 1
EM12 Linear Static ELX -0.3
EM13 Linear Add No Linear Static DL 1.35 Strength
EM13 Linear Static DLs 1.35
EM13 Linear Static ELY -1
EM13 Linear Static ELX 0.3
EM14 Linear Add No Linear Static DL 1.35 Strength
EM14 Linear Static DLs 1.35
EM14 Linear Static ELY -1
EM14 Linear Static ELX -0.3
EM15 Linear Add No Linear Static DL 0.9 Strength
EM15 Linear Static DLs 0.9
EM15 Linear Static WLXP 1.6
EM16 Linear Add No Linear Static DL 0.9 Strength
EM16 Linear Static DLs 0.9
EM16 Linear Static WLXN 1.6
EM17 Linear Add No Linear Static DL 0.9 Strength
EM17 Linear Static DLs 0.9
EM17 Linear Static WLYP 1.6
EM18 Linear Add No Linear Static DL 0.9 Strength
EM18 Linear Static DLs 0.9
EM18 Linear Static WLYN 1.6
EM19 Linear Add No Linear Static DL 0.75 Strength
EM19 Linear Static DLs 0.75
EM19 Linear Static ELX 1
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EM19 Linear Static ELY 0.3
EM20 Linear Add No Linear Static DL 0.75 Strength
EM20 Linear Static DLs 0.75
EM20 Linear Static ELX 1
EM20 Linear Static ELY -0.3
EM21 Linear Add No Linear Static DL 0.75 Strength
EM21 Linear Static DLs 0.75
EM21 Linear Static ELX -1
EM21 Linear Static ELY 0.3
EM22 Linear Add No Linear Static DL 0.75 Strength
EM22 Linear Static DLs 0.75
EM22 Linear Static ELX -1
EM22 Linear Static ELY -0.3
EM23 Linear Add No Linear Static DL 0.75 Strength
EM23 Linear Static DLs 0.75
EM23 Linear Static ELY 1
EM23 Linear Static ELX 0.3
EM24 Linear Add No Linear Static DL 0.75 Strength
EM24 Linear Static DLs 0.75
EM24 Linear Static ELY 1
EM24 Linear Static ELX -0.3
EM25 Linear Add No Linear Static DL 0.75 Strength
EM25 Linear Static DLs 0.75
EM25 Linear Static ELY -1
EM25 Linear Static ELX 0.3
EM26 Linear Add No Linear Static DL 0.75 Strength
EM26 Linear Static DLs 0.75
EM26 Linear Static ELY -1
EM26 Linear Static ELX -0.3
EM27 Linear Add No Linear Static DL 1.2 Strength
EM27 Linear Static DLs 1.2
EM28 Linear Add No Linear Static DL 1.2 Strength
EM28 Linear Static DLs 1.2
EM28 Linear Static WLXN 0.8
EM29 Linear Add No Linear Static DL 1.2 Strength
EM29 Linear Static DLs 1.2
EM29 Linear Static WLXP 0.8
EM30 Linear Add No Linear Static DL 1.2 Strength
EM30 Linear Static DLs 1.2
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EM30 Linear Static WLYP 0.8
EM31 Linear Add No Linear Static DL 1.2 Strength
EM31 Linear Static DLs 1.2
EM31 Linear Static WLYN 0.8
TE1 Linear Add No Linear Static DL 1.4 Strength
TE1 Linear Static DLs 14
TE1 Linear Static ET 14
TE2 Linear Add No Linear Static DL 1.2 Strength
TE2 Linear Static DLs 1.2
TE2 Linear Static ET 1.2
TE2 Linear Static LL 1.6
TE2 Linear Static SL 0.5
TE3 Linear Add No Linear Static DL 1.2 Strength
TE3 Linear Static DLs 1.2
TE3 Linear Static WLXP 1.6
TE3 Linear Static ET 1.2
TE3 Linear Static LL 1
TE3 Linear Static SL 0.5
TE4 Linear Add No Linear Static DL 1.2 Strength
TE4 Linear Static DLs 1.2
TE4 Linear Static WLXN 1.6
TE4 Linear Static ET 1.2
TE4 Linear Static LL 1
TE4 Linear Static SL 0.5
TES Linear Add No Linear Static DL 1.2 Strength
TES Linear Static DLs 1.2
TES Linear Static WLYP 1.6
TES Linear Static ET 1.2
TES Linear Static LL 1
TES Linear Static SL 0.5
TE6 Linear Add No Linear Static DL 1.2 Strength
TE6 Linear Static DLs 1.2
TE6 Linear Static WLYN 1.6
TE6 Linear Static ET 1.2
TE6 Linear Static LL 1
TE6 Linear Static SL 0.5
TE7 Linear Add No Linear Static DL 1.35 Strength
TE7 Linear Static DLs 1.35
TE7 Linear Static ET 1.35
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TE7 Linear Static ELX 1
TE7 Linear Static ELY 0.3
TE7 Linear Static LL 1.35
TE7 Linear Static SL 0.2
TES8 Linear Add No Linear Static DL 1.35 Strength
TE8 Linear Static DLs 1.35
TE8 Linear Static ET 1.35
TE8 Linear Static ELX 1
TE8 Linear Static ELY -0.3
TE8 Linear Static LL 1.35
TE8 Linear Static SL 0.2
TE9 Linear Add No Linear Static DL 1.35 Strength
TE9 Linear Static DLs 1.35
TE9 Linear Static ET 1.35
TE9 Linear Static ELX -1
TE9 Linear Static ELY 0.3
TE9 Linear Static LL 1.35
TE9 Linear Static SL 0.2
TE10 Linear Add No Linear Static DL 1.35 Strength
TE10 Linear Static DLs 1.35
TE10 Linear Static ET 1.35
TE10 Linear Static ELX -1
TE10 Linear Static ELY -0.3
TE10 Linear Static LL 1.35
TE10 Linear Static SL 0.2
TE11 Linear Add No Linear Static DL 1.35 Strength
TE11 Linear Static DLs 1.35
TE11 Linear Static ET 1.35
TE11 Linear Static ELY 1
TE11 Linear Static ELX 0.3
TE11 Linear Static LL 1.35
TE11 Linear Static SL 0.2
TE12 Linear Add No Linear Static DL 1.35 Strength
TE12 Linear Static DLs 1.35
TE12 Linear Static ET 1.35
TE12 Linear Static ELY 1
TE12 Linear Static ELX -0.3
TE12 Linear Static LL 1.35
TE12 Linear Static SL 0.2




ity

S (SR Ole dgi 81 g CuldlagS
Pl o 4l g oY mlaw

:}IIR(;.\
‘# NERC

% O B LS gl ol (21ed S Y95 sl W &> § 4 (,\,
(BK-HD-GCS-C0-0015_02 3/3,/,5) eV \Y
1Ol ol Steel Structure Calculation Books
053_073_9184 0395 | o Gy | owiTile | ODugd | by | e gy | Jbe | 4k 51 51 37 : axio ojlods
BK GCS AA 120 ST CN 0001 | V01

TE13 Linear Add No Linear Static DL 1.35 Strength
TE13 Linear Static DLs 1.35

TE13 Linear Static ET 1.35

TE13 Linear Static ELY -1

TE13 Linear Static ELX 0.3

TE13 Linear Static LL 1.35

TE13 Linear Static SL 0.2

TE14 Linear Add No Linear Static DL 1.35 Strength
TE14 Linear Static DLs 1.35

TE14 Linear Static ET 1.35

TE14 Linear Static ELY -1

TE14 Linear Static ELX -0.3

TE14 Linear Static SL 0.2

TE14 Linear Static LL 1.35

TE15 Linear Add No Linear Static DL 0.9 Strength
TE15 Linear Static DLs 0.9

TE15 Linear Static WLXP 1.6

TE15 Linear Static ET 0.9

TE16 Linear Add No Linear Static DL 0.9 Strength
TE16 Linear Static DLs 0.9

TE16 Linear Static WLXN 1.6

TE16 Linear Static ET 0.9

TE17 Linear Add No Linear Static DL 0.9 Strength
TE17 Linear Static DLs 0.9

TE17 Linear Static WLYP 1.6

TE17 Linear Static ET 0.9

TE18 Linear Add No Linear Static DL 0.9 Strength
TE18 Linear Static DLs 0.9

TE18 Linear Static WLYN 1.6

TE18 Linear Static ET 0.9

TE19 Linear Add No Linear Static DL 0.75 Strength
TE19 Linear Static DLs 0.75

TE19 Linear Static ET 0.75

TE19 Linear Static ELX 1

TE19 Linear Static ELY 0.3

TE20 Linear Add No Linear Static DL 0.75 Strength
TE20 Linear Static DLs 0.75

TE20 Linear Static ET 0.75

TE20 Linear Static ELX 1
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TE20 Linear Static ELY -0.3
TE21 Linear Add No Linear Static DL 0.75 Strength
TE21 Linear Static DLs 0.75
TE21 Linear Static ET 0.75
TE21 Linear Static ELX -1
TE21 Linear Static ELY 0.3
TE22 Linear Add No Linear Static DL 0.75 Strength
TE22 Linear Static DLs 0.75
TE22 Linear Static ET 0.75
TE22 Linear Static ELX -1
TE22 Linear Static ELY -0.3
TE23 Linear Add No Linear Static DL 0.75 Strength
TE23 Linear Static DLs 0.75
TE23 Linear Static ET 0.75
TE23 Linear Static ELY 1
TE23 Linear Static ELX 0.3
TE24 Linear Add No Linear Static DL 0.75 Strength
TE24 Linear Static DLs 0.75
TE24 Linear Static ET 0.75
TE24 Linear Static ELY 1
TE24 Linear Static ELX -0.3
TE25 Linear Add No Linear Static DL 0.75 Strength
TE25 Linear Static DLs 0.75
TE25 Linear Static ET 0.75
TE25 Linear Static ELY -1
TE25 Linear Static ELX 0.3
TE26 Linear Add No Linear Static DL 0.75 Strength
TE26 Linear Static DLs 0.75
TE26 Linear Static ET 0.75
TE26 Linear Static ELY -1
TE26 Linear Static ELX -0.3
TE27 Linear Add No Linear Static DL 1.2 Strength
TE27 Linear Static DLs 1.2
TE27 Linear Static ET 1.2
TE27 Linear Static SL 1.6
TE27 Linear Static LL 1
TE28 Linear Add No Linear Static DL 1.2 Strength
TE28 Linear Static DLs 1.2
TE28 Linear Static ET 1.2
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TE28 Linear Static WLXN 0.8
TE28 Linear Static SL 1.6
TE29 Linear Add No Linear Static DL 1.2 Strength
TE29 Linear Static DLs 1.2
TE29 Linear Static ET 1.2
TE29 Linear Static WLXP 0.8
TE29 Linear Static SL 1.6
TE30 Linear Add No Linear Static DL 1.2 Strength
TE30 Linear Static DLs 1.2
TE30 Linear Static ET 1.2
TE30 Linear Static WLYN 0.8
TE30 Linear Static SL 1.6
TE31 Linear Add No Linear Static DL 1.2 Strength
TE31 Linear Static DLs 1.2
TE31 Linear Static ET 1.2
TE31 Linear Static WLYP 0.8
TE31 Linear Static SL 1.6
OoP1 Linear Add No Linear Static DL 1.4 Strength
OP1 Linear Static DLs 14
OP1 Linear Static EO 14
OP1 Linear Static oP 14
oP2 Linear Add No Linear Static DL 1.2 Strength
OoP2 Linear Static DLs 1.2
OP2 Linear Static EO 1.2
OP2 Linear Static LL 1.6
OoP2 Linear Static SL 0.5
OoP2 Linear Static (0] 3 1.2
OoP3 Linear Add No Linear Static DL 1.2 Strength
OoP3 Linear Static DLs 1.2
OP3 Linear Static WLXP 1.6
OoP3 Linear Static EO 1.2
OP3 Linear Static LL 1
OoP3 Linear Static SL 0.5
OP3 Linear Static oP 1.2
OP4 Linear Add No Linear Static DL 1.2 Strength
OP4 Linear Static DLs 1.2
OP4 Linear Static WLXN 1.6
OP4 Linear Static EO 1.2
OP4 Linear Static LL 1
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OP4 Linear Static SL 0.5
OP4 Linear Static (0]3 1.2
OP5 Linear Add No Linear Static DL 1.2 Strength
OP5 Linear Static DLs 1.2
OP5 Linear Static WLYP 1.6
OP5 Linear Static EO 1.2
OP5 Linear Static LL 1
OP5 Linear Static SL 0.5
OP5 Linear Static (0] 1.2
OP6 Linear Add No Linear Static DL 1.2 Strength
OP6 Linear Static DLs 1.2
OP6 Linear Static WLYN 1.6
OP6 Linear Static EO 1.2
OP6 Linear Static LL 1
OP6 Linear Static SL 0.5
OP6 Linear Static (0]3 1.2
OP7 Linear Add No Linear Static DL 1.35 Strength
OP7 Linear Static DLs 1.35
OoP7 Linear Static EO 1.35
OP7 Linear Static ELX 1
OoP7 Linear Static ELY 0.3
OP7 Linear Static LL 1.35
OP7 Linear Static SL 0.2
OoP7 Linear Static oP 1.35
OP8 Linear Add No Linear Static DL 1.35 Strength
OP8 Linear Static DLs 1.35
OP8 Linear Static EO 1.35
OoP8 Linear Static ELX 1
OP8 Linear Static ELY -0.3
OoP8 Linear Static LL 1.35
OP8 Linear Static SL 0.2
oP8 Linear Static oP 1.35
OoP9 Linear Add No Linear Static DL 1.35 Strength
OP9 Linear Static DLs 1.35
OP9 Linear Static EO 1.35
OoP9 Linear Static ELX -1
OoP9 Linear Static ELY 0.3
OP9 Linear Static LL 1.35
OoP9 Linear Static SL 0.2
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OP9 Linear Static oP 1.35
OP10 Linear Add No Linear Static DL 1.35 Strength
OP10 Linear Static DLs 1.35
OP10 Linear Static EO 1.35
OP10 Linear Static ELX -1
OP10 Linear Static ELY -0.3
OP10 Linear Static LL 1.35
OP10 Linear Static SL 0.2
OP10 Linear Static (0] 1.35
OP11 Linear Add No Linear Static DL 1.35 Strength
OP11 Linear Static DLs 1.35
OP11 Linear Static EO 1.35
OP11 Linear Static ELY 1
OP11 Linear Static ELX 0.3
OP11 Linear Static LL 1.35
OP11 Linear Static SL 0.2
OP11 Linear Static oP 1.35
OP12 Linear Add No Linear Static DL 1.35 Strength
OP12 Linear Static DLs 1.35
OP12 Linear Static EO 1.35
OP12 Linear Static ELY 1
OP12 Linear Static ELX -0.3
OP12 Linear Static LL 1.35
OP12 Linear Static SL 0.2
OP12 Linear Static oP 1.35
OP13 Linear Add No Linear Static DL 1.35 Strength
OP13 Linear Static DLs 1.35
OP13 Linear Static EO 1.35
OP13 Linear Static ELY -1
OP13 Linear Static ELX 0.3
OP13 Linear Static LL 1.35
OP13 Linear Static SL 0.2
OP13 Linear Static (0] 3 1.35
OP14 Linear Add No Linear Static DL 1.35 Strength
OP14 Linear Static DLs 1.35
OP14 Linear Static EO 1.35
OP14 Linear Static ELY -1
OP14 Linear Static ELX -0.3
OP14 Linear Static LL 1.35
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OP14 Linear Static SL 0.2
OP14 Linear Static (0]3 1.35
OP15 Linear Add No Linear Static DL 0.9 Strength
OP15 Linear Static DLs 0.9
OP15 Linear Static WLXP 1.6
OP15 Linear Static EO 0.9
OP15 Linear Static (0] 0.9
OP16 Linear Add No Linear Static DL 0.9 Strength
OP16 Linear Static DLs 0.9
OP16 Linear Static WLXN 1.6
OP16 Linear Static EO 0.9
OP16 Linear Static (0] 3 0.9
OoP17 Linear Add No Linear Static DL 0.9 Strength
OoP17 Linear Static DLs 0.9
OoP17 Linear Static WLYP 1.6
OoP17 Linear Static EO 0.9
OoP17 Linear Static oP 0.9
OP18 Linear Add No Linear Static DL 0.9 Strength
OP18 Linear Static DLs 0.9
OP18 Linear Static WLYN 1.6
OP18 Linear Static EO 0.9
OP18 Linear Static (0] 0.9
OP19 Linear Add No Linear Static DL 0.75 Strength
OP19 Linear Static DLs 0.75
OP19 Linear Static EO 0.75
OP19 Linear Static ELX 1
OP19 Linear Static ELY 0.3
OP19 Linear Static oP 0.75
OP20 Linear Add No Linear Static DL 0.75 Strength
OP20 Linear Static DLs 0.75
OP20 Linear Static EO 0.75
OP20 Linear Static ELX 1
OP20 Linear Static ELY -0.3
OP20 Linear Static oP 0.75
OoP21 Linear Add No Linear Static DL 0.75 Strength
OoP21 Linear Static DLs 0.75
OoP21 Linear Static EO 0.75
OoP21 Linear Static ELX -1
OoP21 Linear Static ELY 0.3
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OoP21 Linear Static oP 0.75
0oP22 Linear Add No Linear Static DL 0.75 Strength
0oP22 Linear Static DLs 0.75
OP22 Linear Static EO 0.75
0oP22 Linear Static ELX -1
0oP22 Linear Static ELY -0.3
0P22 Linear Static (0] 0.75
oP23 Linear Add No Linear Static DL 0.75 Strength
0oP23 Linear Static DLs 0.75
OP23 Linear Static EO 0.75
OP23 Linear Static ELY 1
0oP23 Linear Static ELX 0.3
0oP23 Linear Static (0] 0.75
0oP24 Linear Add No Linear Static DL 0.75 Strength
oP24 Linear Static DLs 0.75
OP24 Linear Static EO 0.75
oP24 Linear Static ELY 1
OoP24 Linear Static ELX -0.3
oP24 Linear Static oP 0.75
0oP25 Linear Add No Linear Static DL 0.75 Strength
OP25 Linear Static DLs 0.75
OP25 Linear Static EO 0.75
OP25 Linear Static ELY -1
OP25 Linear Static ELX 0.3
OP25 Linear Static oP 0.75
OoP26 Linear Add No Linear Static DL 0.75 Strength
OP26 Linear Static DLs 0.75
OP26 Linear Static EO 0.75
OP26 Linear Static ELY -1
OP26 Linear Static ELX -0.3
OP26 Linear Static (0] 0.75
oP27 Linear Add No Linear Static DL 1.2 Strength
oP27 Linear Static DLs 1.2
oP27 Linear Static EO 1.2
oP27 Linear Static SL 1.6
oP27 Linear Static LL 1
oP27 Linear Static (0] 1.2
oP28 Linear Add No Linear Static DL 1.2 Strength
oP28 Linear Static DLs 1.2
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0OP28 Linear Static EO 1.2
oP28 Linear Static WLXP 0.8
oP28 Linear Static SL 1.6
0OP28 Linear Static oP 1.2
0oP29 Linear Add No Linear Static DL 1.2 Strength
OoP29 Linear Static DLs 1.2
OP29 Linear Static EO 1.2
OP29 Linear Static WLXN 0.8
OP29 Linear Static SL 1.6
OP29 Linear Static oP 1.2
OP30 Linear Add No Linear Static DL 1.2 Strength
OP30 Linear Static DLs 1.2
OP30 Linear Static EO 1.2
OP30 Linear Static WLYP 0.8
OP30 Linear Static SL 1.6
OP30 Linear Static (0]3 1.2
OP31 Linear Add No Linear Static DL 1.2 Strength
OP31 Linear Static DLs 1.2
OP31 Linear Static EO 1.2
OP31 Linear Static WLYN 0.8
OP31 Linear Static SL 1.6
OP31 Linear Static (0] 1.2
TERMAL1 Linear Add No Linear Static DL 1.2 Strength
TERMAL1 Linear Static DLs 1.2
TERMAL1 Linear Static TL 1.2
TERMAL2 Linear Add No Linear Static DL 1.2 Strength
TERMAL2 Linear Static DLs 1.2
TERMAL2 Linear Static TL -1.2
TERMAL3 Linear Add No Linear Static DL 1.2 Strength
TERMAL3 Linear Static DLs 1.2
TERMAL3 Linear Static TL 1
TERMAL4 Linear Add No Linear Static DL 1.2 Strength
TERMAL4 Linear Static DLs 1.2
TERMAL4 Linear Static TL -1




ity

S (SR Ole dgi 81 g CuldlagS
Pl o 4l g oY mlaw

_@‘ @ﬁ‘iﬁ;‘ 1=

m’ ECw I 3Lid v ady ol ! » > W S , -
NISOC 2 3B 5L Lo o ol (2198 & ﬁsfé&’ g \ AC
(BK-HD-GCS-C0-0015_02 3/3,/,5) eV \Y
1Ol ol Steel Structure Calculation Books
053—073_9184 0395 S A swis yale Mg Ay e £¢ Jb A 51 Bl 45: axio 0 jlow
BK GCS AA 120 ST CN 0001 V01

10.DESIGN OUTPUT:

Steel structure checking in general combinations

Axis “A”:

Axis “B”:




ity

S (SR Ole dgi 81 g CuldlagS
Pl o 4l g oY mlaw

_@‘ @'.‘E:}‘ 1=

dN;IESO;Ct, S 7 5L ol ol (21en S Jo5 T W W
(BK-HD-GCS-C0-0015_02 313 /,5) A JAN»
1Ol ol Steel Structure Calculation Books

053-073-9184

039

S A oW yole Mg Ay e £¢

Ju

BK

GCS AA 120 ST CN

0001

V01

51 31 46 : axio o)l

Axis “C”:

Axis “1”:
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Axis “2”:

PLAN AT EL.: +2400
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PLAN AT EL.: +4500

PLAN AT EL.: +5000
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11. ALLOWABLE DISPLACEMENT AND DEFLECTION:
Vertical deflections:
Design deflection of structural steel members, due to the sum of dead and live load, shall not exceed

the following values:

Load Combination:

Combo Name | Combo Type | Auto Design | Case Type | Case Name | Scale Factor | Steel Design
Def Linear Add No Linear Static DLs 1 None
Def Linear Static EE 1
Def Linear Static EO 1
Def Linear Static L 1

Floor beams supporting equipment: L/450

L=Span of the beam

Max U3=0.72 mm < 2400/450=5.33 mm

B Diagrams for Frame Ohject 134 (IPE240)

End Length Offzet Display Options

{Lecation o
Case Def v ' s O scrol for Values

FEnd: 0. mm
(0. mmj
Jt 87
0. mm
(2400. mmy)

ltems Major (V2 and M3} + |Single valued -~ @J Show Max

Equivalent Loads - Free Body Diagram (Concentrated Forces in Kgf, Concentrated Moments in Kgf-mm}
Dist Load (2-dir)

0.037 Kgfimm
at 2194. mm

Positive in -2 direction

HESUNAIL Sl

Shear V2

4 1762.94 Kof

r at 2400. mm

Resultant Moment

Moment M3

B667707.01 Kgf-mm

Deflections

Deflection (2-dir)
0.72388% mm

at 1200. mm

Positive in -2 direction
Q Absolute l'_—j Relative to Beam Minimum @} Relative to Beam Ends

Reset to Inttial Units Units  Kgf mm C
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Horizontal Deflections:
For Seismic condition (without contribution of other loads) (EQX, EQY)
According to: ASCE7-16 (TABLE 12.12-1): Risk Category: IV =Allowable Drift = 0.015H
H = Height of the frame

H=5200mm;

Max U1=39.79 mm <0.015*5200 =78 mm  Ok.

Max U2=4.17 mm <0.015*5200 =78 mm Ok.

TABLE: Joint Displacements
Joint OutputCase CaseType Ul u2
Text Text Text mm mm

1 ELX LinStatic 30.15 0.01
1 ELY LinStatic 0.00 1.39
3 ELX LinStatic 30.08 | 0.00
3 ELY LinStatic 0.00 2.24
5 ELX LinStatic 30.15 | -0.01
5 ELY LinStatic 0.00 1.56
12 ELX LinStatic 15.84 | 0.01
12 ELY LinStatic 0.00 1.39
14 ELX LinStatic 15.77 | 0.00
14 ELY LinStatic 0.00 2.24
16 ELX LinStatic 15.84 | -0.01
16 ELY LinStatic 0.00 1.56
23 ELX LinStatic 39.78 | 0.01
23 ELY LinStatic 0.00 1.38
86 ELX LinStatic 39.79 0.00
86 ELY LinStatic 0.00 2.21
97 ELX LinStatic 39.78 | -0.01
97 ELY LinStatic 0.00 1.54
158 ELX LinStatic 15.79 0.00
158 ELY LinStatic 0.00 3.37
159 ELX LinStatic 39.79 0.00
159 ELY LinStatic 0.00 3.37
160 ELX LinStatic 30.10 | 0.00
160 ELY LinStatic 0.00 3.37
161 ELX LinStatic 15.82 | -0.01
161 ELY LinStatic 0.00 3.89
162 ELX LinStatic 39.79 | -0.01
162 ELY LinStatic 0.00 3.89
163 ELX LinStatic 30.13 | -0.01

/ \\
/ o\
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163 ELY LinStatic 0.00 3.89
164 ELX LinStatic 15.82 0.01
164 ELY LinStatic 0.00 2.99
165 ELX LinStatic 39.79 0.01
165 ELY LinStatic 0.00 2.99
166 ELX LinStatic 30.13 0.01
166 ELY LinStatic 0.00 2.99
167 ELX LinStatic 15.79 0.00
167 ELY LinStatic 0.00 4.17
168 ELX LinStatic 39.79 0.00
168 ELY LinStatic 0.00 4.17
169 ELX LinStatic 30.10 0.00
169 ELY LinStatic 0.00 4.17




