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1. GENERAL

1.1 5COPE

Th]S document covers the Analysis & Design of Super Structure of Module mounting structure for Solar

Mountmg Structure. This analysis is also including existing structure shade with assumed dimension of

structure.

1.2 UNITS OF MEASUREMENTS

Units of measurements used in analysis shall be of SI Units.

1.3 CODES AND REFERENCES

The following codes and references have been referred: for the design of Module mounting

Project Referenée DraWi'hg/Docéhents
1 === Geo-technical Investigation
2 Plot Plan
lndian Standard Codes
IS 456 - 2000 Plain and Reinforced Concrete -Code of Practlce
4 IS 875: Part 1 &2 Code of practice for design loads
5 IS 875: Part 3 Code of pracFlce for the design loads for buildings and
structures Wind Loads
6 IS 800:2007 (LSD) Code of practice for General construction in steel of Hot
Rolled.
7 IS 801: 1975 Code of practice for cold formed steel
8 IS 811: 1987 Spec_lﬁcatwns for Cold Formed Light gauge structural steel
sections.
9 IS: 2062 Hot Rolled Medium and High Tensile Structural Steel
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1.4. MATERIAL PROPERTY
VMatérial Property ' Value UNIT
Lean Concrete Density 24 KN/m*
M25 Characteristic
Strength 25 N/sq. mm
Density 78.5 KN/m?
Structural Steel Characteristic 250 MPa
Strength
Modulus of
Elasticity e Gha.

2. METHODOLOGY

2.1 SOFTWARE REFERANCE

@ STAAD - Pro V8i, - For Load Input, analysis & Design of MMS.

@ In-house developed MS-Excel programs - Wherever Excel programming is required. The above
software packages are used for the structural analysis and the same are carried out in this
document.

@ Basic wind speed given below as per IS 875- part [11-2015
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Code & Commentory IS 875 (Part 3)
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Figure 1: Basic wind speed In m/s {based on 50 year return period)

2.2 ACCEPTANCE CRITERIA

The acceptance criteria are to ensure all the structural members are SAFE with in the allowable as

per IS codes

Page 5 of 25
REVISION NO. 001 PREPARED BY: NPT Prepared By
ISSUE NO. 001 CHECKED BY: PRH Im EHQE.':!LHQ" {!ﬂ {
RELEASE DATE: 26-FEB-22 APPROVED BY: PSU




PROJECT NO. - mm EMMVEE PHOTOVOLTAIC | 9 mopEuLS SOLAR
MEC-EMMVEE-001 | (LI POWER PVT. LTD PUMP MMS STRUCTURE

2.3 DESIGN PHILOSOPHY

@ The module mounting structure is designed using the structural analysis software package ‘
STAADPRO V8i.

@ The analysis is performed for self-weight of structural members, other Dead Load on the
members, Equipment Loads, Wind loads, Seismic load.

@ Various possible load combinations of the above loads are listed in section 3.3 and 3.4. In load
combinations involving wind or seismic loads.

@ The permissible stresses in steel structural members may be increased by 33 percent. For anchor
bolts and construction loads this increase shall be limited to 25 percent. Such an increase in
allowable stresses should not be considered if the wind or seismic load is the major load in the
load combination. (IS 800: 2007, CLAUSE NO. 11.1.4)

2.4  STRUCTURAL CONFIGURATION & MODELLING ASSUMPTIONS:

@ The purlin and columns are pinned connected to each other to accommodate the proper tilt of
structure.

@ Columns are fixed support for both directions.

@ Wind load is applied as per IS: 875-Part-lll by using pressure coefficient method. Wind load has
been basically applied as UDL over the purlin considering modules are in a continuous touch
purlin.

@ Deflection of members has been confined as a limit of L/150 for Rafter and Purlin & H/150 for
columns. (TABLE NO. 7- IS 800: 2007)

2.5 RECOMMENDATION:

@ Each and every Nut-Bolt must properly tighten and must use of washer.
@ For better life of steel use oil paint each year.
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3. DESIGN INPUTS
31 SITEINPUT
Following are the design inputs as per client.
1. As per Module spec sheet,
@ Module Length =1993 mm 5
® Module Width = 1006 mm ’
2. Maximum inclination of the solar panel, |
@ Tilt Module =20°
3. Weight of the solar panel,
@ Module Weight = 24 kg
4. Wind speed,
eV = 150 km/h
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3.2 PRIMARY LOAD CASES

|SR.NO. | PRIMARY LOAD CASES | LOAD TYPE

y s s B AL LI SRS s __DL ; pra i sy
2. Module wt. DL
3. Wind load Upward WL UP
4. Wind load Downward WL DN

9 Wind load in X+ direction WL x+

6. Wind load in X- direction WL x-

Fit Wind load in Z+ direction WL z+

8. Wind load in Z- direction WL z-

3.3 COMBINE LOAD CASES

Service load combinations

9. DL+WL UP + WLX+
10. DL+ WL UP +WLX-
1. DL+ WL UP +WL Z+
12. DL+ WL UP +WL Z-
13. DL+ WL DN +WL X+
14. DL+ WL DN +WL X
15. DL+ WL DN +WL Z+
16. DL+ WL DN +WL Z-
l;l_.lt.i.r:héte load combinatibns | : _
101. 1.5 (DL + WL X+)
102. 1.5 (DL + WL X-)
103. 1.5 (DL + WL Z+) ;_‘
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104. 1.5 (DL + WL Z-)

201. 0.9DL + 1.5WL X+

202. 0.9DL + 1.5WL X

203. 0.9DL + 1.5WL Z+

204. 0.9DL + 1.5WL Z
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4. LOAD CALCULATION
4.1. DEAD LOAD

Force exerted by one solar panel,

Fmodule = Module Weight

As the Dead Weight acts in vertically downward direction,

Unit force acting on each Module Base is,

FMmodule base = FModule L)
=0.15 KN/m
4,2. WIND LOAD
Basic wind speed Vb = 150 kmph Appendix A - 15875 Part-3 2015
Risk coefficient K1 = 0.9 Table -1
Height of the building for K2 = 10 m
Terrain, Height, Structure K2 = 0N Table -2
size factor
Topography factor e = Al Sec. 5.3.3.1
Importance factor for K4
Gyt = 1.0 Sec. 5.3.4
Wind speed,
Vz=Vb*K1*K2*K3*K4 Vz = 34.125 m/sec Sec. 5.3
Wind pressure
Pz=0.6x(Vz)"2 Pz = 0.699 kN/m? Sec. 5.4
Design wind pressure Pd - KixKaxKcxPz  Sec.5.4
wind directionality factor ~ Kd = 1.0 Sec. 5.4.1
Area average factor Ka = 09 Sec. 5.4.2
Combination factor Kc = 1:0 Sec. 6.2.2.13 (Table 19)
wind pressure actingPd  Pd = 0.629 kN/m?
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Wind load on the Roof Calculations:

Roof Angle considered
More than 20% openings considered

Solidity ratio

External pressure

Coefficients

Wind pressure acting on the members F

= 20°
g = 0
Cpup = 1.3 &
Cpdown = 0.8

Cp xPd x Area x 0.8

Table -8
Table -8

(20% opening
considered)

Total design wind pressure on the roof = 0.65 kN/m

upward

Total design wind pressure on the = 0.40 kN/m

downward
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4.3. PILE CALACITY CALCULATIONS

| Pile capacity calculation as per IS 2911

Type of Pile - Bored Cast n Situ Pile
Diaof Pile D 03 |m
Area of Pile Ap 0.07065 [m2
Surface area of Pile As 15072 [m2 it
Unconfined Compressive Strength qc 147 [kN/m? f
Angel of Shear(d) 0
Vertical Load on Pile (P) P 1.1 T |
Unit Weight of Water YW 1 |Consider Water table at pile cutoff level ;
Max. Overburdan Pressure, (150 X Density) 15 |T/m2 ;
Thickness of PileCap 03 |m :
Free Length of the Pile L1 16 |m E
Length of Pile fro Pile cutoff level to pile fip) Le 18 [m
Factor of Safety F 2
The ultimate load capacity (Qu) of piles, in kN, in granular soils is given by the following formula: |
Q,=Qy+ 0y

Oy = A *NMC b @GRy
Wherefirst term gives bearing pressure and second term glveds=s frictional resistance.

Base Resistance of Piles:

Unit weight of soil{y} = 2.5iT/m°
Adhesion factor (o} = 1
Avg.cohesion at pile tip{ G} = La|T/M?
N, = 5.14
Aswe know from I5 2911 :
Q, = Ap*Nc*Cp = 0.39946T/M"
Quare = Qb/FOS = 0.19973(T/M"
Note ; In calculating pile capacity by static formula,the maximum over burden at pile tip should correspond to
critical depth. ;
Frictional Resistance of piles :
Eff.overburden pressure Py 1.5
Angel of wall friction § 0 ,
Q= 2" CAy = 1.65792|T !
Qpate = QF/FOS = _0.82896|T |
Self Weight of Pile ;
Weight] = ICER |
Result :-
[vertical uplift load bearing capacity of pile | = | 1asfr {sAFE
{Self Weight + Friction Resistance}
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5. STAAD OUTPUT FILE

3.1

Geometry Property Loading Shear Bending Defiection  Design Property  Steel Design

Beam No =5

DEFLECTION CHECK FOR PURLIN

Note: Displacements between end poirts are calculated bazed on first order effects only.

Salection Type

@ Global Deflaction O X Dir

S Oltocal Deflection (O ZDx

1200+ WL DN - B

@Y0Or

As per IS 800: 2007 Permissible vertical Deflection Check for purlin = 2000/150 = 13.33 mm

Maximum vertical deflection of purlin in our structure = 19.77-8.55 = 11.22 mm (Beam 05, L/C - 12).

5.2

As per IS 800: 2007 Permissible lateral Deflection for Column = 1200/150 = 8mm.

Actual lateral deflection of column in our structure = 6.79 mm (Node 19, L/C - 8).

DEFLECTION CHECK FOR COLUMN:

Al (S
Horizontal | Vertical | Horizontal | Resultant Rotational A
Node X Z
- QDL*WLP 8.713 X .
10 DL+ WL U 6756 0.007 0.000 -0.000 -0.008
11 DL+ WL U 8,756 0.007 -0.000 0.000 ~0.008
12D+ WLD -4814 -0.016 0.600 4814 0.000 -0.000 0.008
13D+ WLD -4.900 -0.016 0.000 4.900 0.000 -0.000 0.006
14D+ WLD -4.857 ~0.016 0.043 4857 0.000 -0.000 0.008
1SDL+WLD| 4857 0,016 -0.043 4857 -G.660 6.600 0.006 v
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j iy 300 No shaetNo Rev
1 1 1 1
LIz

sl ﬁﬁ’ﬁ”&“ﬁﬁ?&”ﬁh Pat ;o8 REF ENGINEER NAME NPT
JebTHte Solar Pump Structure Ref

By Datiz3010021 ¢hd pee
Ciemt  Mechworks Engineering Consultancy Fif R4_Pump Structure STD | DIteTIMe 28 Feh-2002 17:15

Job Information

Engineer Checked Approved
Name: DGB KHR i
Date: Fr22/12021 FI22i2021 72212021 '
Project 1D
Project Name

| structure Type | SPACE FRAME |

Number of Nades 31 | Highest Node 31
Number of Elements 4D | Highest Beam 40
Number of Basic Load Cases. 7
Number of Combination Load Cases 18

Included in this touf are data for: i
All The Whole Structure i

Included in thiz prinfout are recults for load caszes:

Type uc Name
Primary 1 DL
Primary 2 WL UP %
Primary 3 WL DN i
Primary 4 WL X+
Primary 5 WL X- i
Primary [ WL Z+ i
Primary 7 WL Z-

Combination B DL+ WL UP +WL X+
Combination [ DL+ WL UP +WL X~
Cambination 10 DL+ WL UP +WL Z+
Combination 1 DL+ WL UP +WL Z-
Combinaticn 12 DL+ WL DN +WL X+
Combination 13 DL+ WL DN +WL X-
Combinafion 14 DL+ WL DN +WL Z+
Caombination 15 DL+ WL DN +WL Z-
Combination 1M 1.5 (DL + WL X+) !
Combination 102 1.5(DL+WLX)
Cambination 102 15 (DL + WL Z#) |
Combination 104 1.5 (DL + WL Z-}
Combination M 0.9DL + 1.5WL X+ j
Combination 202 0.90L + 1.5WL X-
Cambination 203 0.90L + 1.5WL Z+ i
Cambination 204 0.90L + 1.5WL Z-
i
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’?‘ il Job No Sheet No Rev
;ﬂ 1 2 1
_* mmm:—I Pat 0B REF ENGINEER NAME NPT
Jeb e Solar Pump Structure Ret i
By Dalt7/2272021 o nep
Clett  EMMVEE Photovoltaia Power Put Lid FIE R4_Pump Struchure.STD | B9I8TIT® 36 Feb-2022 17:15
Nodes "
Node X Y Z
{m) {m} {m)
1 -1.412 2427 -2.000
2 1412 2.427 0
3 412 2427 2.000
4 -1.370 2.400 -2.500
5 1,370 2.400 -2.000 i
o 1370 2.400 ]
7 -1.370 2.400 2.000 i
8 1370 2.400 2.500
g 1,286 2.345 0 i
10 D843 1.623 0
" 367 1741 2,500 i
12 -0.367 1.741 -2.000
13 0367 1741 0
14 0.367 1.741 2.000 |
15 -0.367 1,741 2,500 |
16 ] 0.202 0 i
17 0 0.700 0 i
18 0 1.500 -2.000
10 D 1.500 0 i
20 0 1,500 2.000 i
21 0.367 1.250 -2.000 I
22 0.367 1.258 0 i
23 0.387 1.250 2.000
24 0.643 0.678 0
25 1.286 0.865 0
26 1.370 0.600 —2.000
27 1.370 0.600 [}
28 1.370 0.600 2.000
28 1412 0573 2.000
30 1412 0.573 [
31 1412 0.573 2.000
Beams
Beam |Node A[NodeB| Length [Property] §
[m) {degrees)
1 1 5 0050 6 [
2 2 8 o050 5 [
3 3 7 oos0| 6 [
4 4 5 0500 | 7 340 ;
5 5 8 2000 7 340
] 8 7 2000 7 340
7 7 8 os0| 7 340
g 8 [ oia| s []
8 10 g 1044 | 1 [
10 5 12 1200| 8 [
1 7 14 1200| 8 1]
12 ) 13 1100| & [
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I"f"‘ i JobNo sneetho Rev
r’ 1 3 ]
- ) %‘3&:%‘&? m:q Falt jop REF ENGINEER NAME NPT
JobTte Selar Pump Structure Ret
By Dalezr22/2021 cnd pGy
Clent  EpIMVEE Photovoltaic Power Put Lid fie R4 Pump suucmresw]m“ 26-Feb-2022 17:15
Beams Cont...
Beam |Node A|Node B | Length |Properfy] B
{m} {degrees)
12 1 12 [ E 340
14 12 13 20| 7 340
15 13 14 2000| 7 341
16 14 15 0sp0| 7 240
17 17 10 1044 | 4 [}
18 12 18 0.438 8 []
19 13 19 0438 5 [] |
20 14 20 0438 8 o %}
21 16 17 0.408 3 o
22 18 17 2154 2 [}
23 17 18 osnd| 3 (]
24 20 17 2164| 2 [
25 18 21 0430| 6 [}
26 10 22 0430 & [
27 20 23 40| o [
28 17 24 06| 4 0 i
29 21 2 zom| 7 340 i
30 22 23 2000 7 340 ft
31 22 25 1100 & i it
32 21 26 1200 6 a
33 23 28 1200 8 [i]
34 24 25 0.644 1 i
35 25 7 0| s a
36 26 7 2000 7 240 i
37 27 28 2000 7 340 i
38 26 29 60s0| 6 [
) 27 30 0.0s0] 5 [
40 28 EX 00s5a] @ [
Section Properties
Prop Section Area by I ] Material
(i) (i) (in'y )
1 | PiP26al 0.276 0.023 0.033 0.085 | STEEL.
2 | PIP337L 0.394 0.074 0.074 0.149 | STEEL
3 | PIP1142M 2.403 5.620 5628 | 11.250 | STEEL i
4 | PIP3ATL 0.324 0.074 0.074 D.140 | STEEL i
5 | SDX4DX2MMBOX 0.710 0.315 0.936 0.728 | STEEL
6 | SDX4DX2MMBOX 0.710 0315 0.838 0.728 | STEEL i
7 | SDXS0XI5X2MMCS 0.628 0.348 1.032 0.002 | STEEL
H
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i) Job No ShaetNo Rav
| 1 4 1
[ i |
Sozware licensed to STAAD |
it __cmuemmusezmgg—zfn Part jop REF ENGINEER NAME NPT i
JobTitle Splar Pump Structure Ref
By Datz2212021 M pGB
Clet  EMMVEE Photovoltaic Power Put Lid flle R4_Pump Structure STD |DEIB"""! 26-Feb-2022 17:15
1 DL : Beam Loads
Beam Type Direction Fa Da Fb Db Ecc.
{m) {m)
4 UNI KN/m GY -0.150 2 2 5
5 UNI  kN/m GY -D.150 = = = =
[ UNI KN/m GY -0.150 = = =, =
7 UNI KN/m GY -D.A50 £ & - 3
13 |uni kN/m GY -0.150 = z R c
14 | uNi kN/m GY -0.150 Z z = =
15 | UNI kN/m GY -D.150 - = = E
16 | uN KNIm GY -0.150 - - - - i
20 |umi KN/m [ -D.150 - 5 Z 7
30 |UNI kN/m GY -D.150 - - - - i
38 | UNI kN/m GY -D.150 - - = = I
37 |[um kNm GY -0.150 3 - z = i
1 DL : Selfweight
irection| Factor Assigned Geometry
‘i
Y 1000 | ALL i
2 WL UP : Beam Loads
Heam Type Direction | Fa Da Fb b Ece.
{m) {m)
4 UNI kNfm Y 0.850 E = = I
5 UNI kN/m Y D.850 = = z = i
8 |umi kNIm Y 0.650 3 = = 7
7 |um kN/m Y 0.850 = z = 7
13 |UNI kNm Y D.650 5 5 -
32 |uNl kNm| Y 0.65D > 3 - z
15 | UNI KN/m Y D.650 = = =
16 | UNI kNIm ¥ D.650 - B T B I
23 |umiI kN/m Y 0.850 2 = Z = i
30 | UNI kN/m Y 0.650 2 = & 5
38 | UNI KN/m Y 0.650 3 i = 5
37 | UNI KNm Y 0.850 2 = = |
L
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Node Displacement Summary

Node uc X bl Fa Resultant X Y 1Z
(mm} (mm} {mm} (mm) (rad) (rad) [rad)

Max X 4 2:WL UP 30270 20.230 -0.732 42088 D.009 -0.008 -3.017
Min X 8 13:DL+ WLDN| -21197 -23.771 -0.627 31.865 0.008 -0.005 0.014
Max Y 4 2:WL UP 30.270 23.230 -0.732 42.086 0.000 -0.008 -0.017
MinY 8 14:DL+ WL DN -21.115 -23.821 -0.544 31.837 0.008 -0.005 0.014
Max Z 20 14:DL+ WL DN -7.734 -3.255 1107 8.464 0.002 -0.001 0.008
Min Z 18 15:DL+ WL DN -7.734 -3.255 -1.107 8.464 -0.002 o401 0.008
Max rX 4 22WLUP 30.270 28.230 0732 42.088 0009 -0.008 -8.017
Min rX 8 2:WLupP 30.270 20230 0.732 42.086 -0.003 0.008 0017
Max ry 8 2:WL UP 30.270 20.220 0.732 42.088 -1.008 0.005 -0.017
Min ry’ 4 2:WL UP 30.270 28.230 -0.732 42 088 0.009 -0.006 -0.017
Max rZ 1 13:DL+ WLDN| -19.130 -20458 D.610 28.015 -0.008 0.005 0014
Min rZ 1 2:WL UP 27.537 25427 -0.741 37488 0.000 -0.008 -0.017
Max Rst 4 2:WL UP 30.270 206230 -0.732 42086 0.000 -0.008 -0.017
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Beam Displacement Detail Summary
Displacements shown in italic indicafe the prezence of an offee!
Beam Lic d X ¥ Zz Resuftant
(m} {mm) {mm) {mm}) {mm)
Max X 4 ZWLUP [1] 31.644 20230 -0.007 43.078
Min X 4 13:0L+ WL DN a| -22282| -22771 0.0a5 32.582
Max Y 4 ZWLUP [i] 31.644 29.230 -0.007 43.078
MinY 7 14:DL+ WL DN o500 -2241%6| -23.821 | 0081778 32.560
MaxZ 20 | 14:DL+ WL DN 0439 7734 -3.2565 1.407 2484
Min Z 18 | 15:DL+ WLDN 0.439 7734 -3.255 -1.107 84684
Max Rst 4 2:WL UP [ 31.644 29.230 -0.007| 43.078

Beam End Force Summary

The signs of the forces at end B of each beam have been reversed. For example: this means that the Min Fx entry gives the largest
tension value for an beam.

Axial Shear Torsion Bending
Beam | Node Lic Fx Fy Fz Mx My Mz
(kN} (kN} (KN} (kN'm) {kN'm) (kN'm)
Max Fx 21 16 12:DL+ WL DN 10.670 -2.372 0.000 a.o00a f.00d 4240
Min Fx 21 16 ZWLUP -10.934 4002 0.000 0.000 0.004 6.470
Max Fy 23 17 2:wWLug 0.158 6159 -0.000 0.000 0.000 4.7M4
Bin Fy 23 17 13:DL+ WL DN a.725 -4.236 -1.000 0.000 0.0 -3235
Max Fz 25 18 ZWLUP 0.489 -0.628 2444 0.093 .624 0.871
Min Fz 27 20 2WLUP 0.488 -1.628 -2.444 -0.053 0.624 -0.871
Max Mx i 5 2WLUP -0.252 0.262 0.284 0423 0.108 0.0048
Min Mx 11 2WLUP -0.252 0.262 -0.284 -0.123 0.100 0.008
Max My 7 20 ZWLUP 0.488 41.628 2444 -0.032 0.624 -0.871 it
Min My 25 18 2Z2WLUP 0488 -.629 2444 0.093 0.624 -0.871 ;
Max Mz 21 18 2ZWLUP -10.994 4.002 -0.000 0.000 0.000 8470 s’
Min Mz 21 16 13:DL+ WL DN 10.670 -2.653 0.00a 0.000 0.000 -~1.358 )
|
Reaction Summary |
Horizontal| Vertical |Horizontal Moment
Node uC =3 FY FZ MX MY | WZ
{kN) (kN) {kN) {kN'm} {iN'm) (kN'm} i
Max FX 18 13:DL+ WL DN 2.553 10.670 0.000 -0.000 0.000 -4.350 !
Min FX 16 8:0L+ WL UP 4 -4.092 -7.001 -0.00D -0.000 0.00D 8.202
Max FY 16 1Z2.DL+ WL DN 2372 10.670 0.000 -0.000 0.00D -4.240
Min FY 18 ZWL UP -4.002 -10.934 -0.000 -0.00D 0.000 8.470
Max FZ 18 104:1.5 (DL+V 0.000 5.856 0.136 0082 0,000 -n.424
Min FZ 16 103:1.5 (DL+\ 0.000 5.856 -0.136 -0.082 0.00D -0.484
Masx hX 16 204:00DL + 1.} 0.000 3.513 0138 0082 D.000 -0.26D0
Min MX 18 103:1.5 (DL +1 0.000 5.856 -0.1368 -0.082 D.00D -1.484
Max MY 16 104:1.5 (DL+1V 0.00D 5.856 0.138 0.052 0.000 -01.484
Min MY 18 3:WL DN 2482 6.766 0.000 0.000 -0.000 -3.981
Max MZ 16 2:WL UP -4.002 -10.994 -0.000 -0.00D0 0.000 6.470
Min MZ 168 13:DL+ WL DN 2.553 10.670 0.000 -0.00D 0.000 -4.35%
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Utilization Ratio
[ Beam Analysis Design Actual Allcwal:!é Ratio Clause Lic A = iy Ix
Praperty Propety | Ratio | Ratio (ActfAllow.) (in} {in}) {in"y (i)
1 BOX4DX2MN | BOX40X2MM | 0.000 | 1.000 0000 | Sec. 84 01| 0719 0.038 0,315 0.72¢8
2 | sox40x2Mw | soxaoxamm| o.oo0 | 1.000 0.000 | Sec. 8.4 101 o719 0.028 0.315 0.728
3 | B0X40X2ZMN | B0X40X2MM | 0.000 | 1.000 0.000 | Sec. 8.4 101 o719 0.936 0.315 0728
4 | soxsoxisxc | eoxsoxisxi| 0.026 | 1.000 0.038 [ Sec.0313 | 12| o082 1.032 0.348 D.002
5 | soxsox15x: | soxsox15xz | nes1 | 1.000 0.051 | Sec.9.3.1.3 2| o626 1.032 0.248 0.002
6 | B0X50X15X: | BOX50X15X5 | 0.651 | 1.000 0.051 | Sec.9.3.1.3 2| oa2 1,032 0.348 0.002
7 | soxs0x15x: | soxsoxisxz | ne3s| 1.000 0.036 | Sec.93.13 | 12| D826 1.032 0.348 0.002
8 | 80X40X2MN | 80X40X2mM | 0133 | 1.000 0.133 | Sec.82.12 z| o719 0.036 0315 D728
9 | PIP268L PIP269L p492| 1.00a 0.492 [ 5ec.0322 | 13| 0276 0.033 0.033 0.085
10 | soxdoxzmy | sox4ox2Mm | 0.157 | 1.000 0.157 [ Sec.0322 | 14| 0719 0.936 0.315 0.728
11 | S0X40X2MM | 8OX40X2MM | D.157 | 1.000 0.157 | Sec.9322 | 16| 0719 0.838 0315 D728
12 | aox4nxzmw | aoxdox2mm| 0220 1.000 0.220 | Sec.9.3.2.2 2| o719 0.028 0315 0728
13 | BOX50X15X: | BOX50X15X3| 0.036 | 1.000 0.038 | Sec.9313 | 12| 06208 1.032 0.348 0.002
14 | BOX50X15X: | A0X50X15Xz| D.564 | 1.000 0.584 | Sec.9.3.22 2| 0626 1.032 0348 0.2
15 | 80X50X15x: | soxsox15xz| ns5ad4 | 1.000 0.5684 | Sec.0.3.22 2| e 1.032 0348 0.002
16 | BOX50X15X: | BOX50X15X3 | 0.038 | 1.000 0038 | Sec.8313 | 12| 0626 1.032 0348 0.0302
17 | PIP337L PIP337L 0.271 | 1.0n0 0271 | Sec.0322 | 15| 0384 0.074 0.074 0.148
18 | s0x40X2MW | aoxsaxomm| 0358 | 1.000 0.308 | Sec.0322 | 15| 0719 0,938 0.315 0728
10 | 80X40X2MN | s0X40x2MM| D222 | 1.000 0.232 | Sec.0.3.2.2 2] o719 0.938 0.315 0.728
20 | s0x40Xx2MN | a0x40X2MM | 0.398 | 1.000 0408 [Sec.0322 | 14| 0710 0.938 0315 0728
2t | PIP1143M | PIP1143M | D684 | 1.000 0.604 | Sec. 8212 2| 2403 5.620 5.620 11.258
22 | PIP337L PIP337L 0469 | 1.000 0480 [Sec.0322 | 15| 0p3gd 0.074 0.074 [0.148
23 |PiP114sM | PIP1143M | 0505 | 1.000 0.505 | Sec. 8212 2| 2403 5.820 5.629 11.258
24 |PIP337L PIP337L 0.460 | 1.000 0480 [ Sec.0322 | 14| 0304 0.074 0.074 0.148
25 | 80X40X2MN | BOX40X2MM | 0428 | 1.000 0420 | Sec. 0322 2| o7e 0936 0315 D728
28 | BOX4DXZMN | B0X40X2MM | 0.251 [ 1.000 0.251 | Sec.9.322 2| o712 D.026 0.215 0728
27 | sox40x2MN | BOX40X2MM | D420 | 1.000 0420 | Sec.0.322 2| o719 0.026 0.215 D.728
28 |PIP337L PIP337L 0097 [ 1.000 0.007 | Sec.0322 | 13| 0304 0.074 0.074 D.148
29 | BOXBOX15X: | BOX50X15Xz| 0.561 | 1.000 0.581 | Sec.9.3.2.2 2| o626 1.032 0.348 0.002
30 | BOX50X15x: | soxs0x15xz| 0.561 | 1.000 05681 | Sec.9322 2| os2s 1.032 0.248 0.002
31 | B0X40X2MN | B0X40x2MM | 0.072| 1.000 0.072 | Sec,9.3.22 2| o719 0936 0.315 0.728
32 | soxsox2mw | saxsoxomm| 0157 | 1.000 0,157 | Sec.0.3.22 2| o719 0.936 0.315 D.728
33 | sox40x2mu | soxqoxenmm| 0.157 | 1.000 0.157 | Sec.9.3.22 2| ome 0.836 0.315 0.728
24 | PIP28OL PIP269L 0140 | 1.000 0140 | Sec.0322 | 13| 0278 0.033 0,033 0.065
35 | sox40xamw | soxaoxamm| D48 | 1.000 0.045 | Sec. 8.4 2| o719 0.828 0.215 D.728
36 | BOXSDX15 | BOXGAX15Xz| 0437 | 1.000 0437 | Sec.03.13 2| oa2e 1.032 0.348 0.002
37 | soxsox1sx: | aoxsoxi5xz| 0427 [ 1.000 0437 | Sec.9.3.13 2| oszs 1.032 0.248 0.002
38 | sDx40X2MN | 8oxd0xzmm | p.ooo | 1000 0.000 | Sec. 8.4 01| o719 0.936 0.315 0728
30 | BOX40X2MN | 80X40X2MM| 0.000 | 1.000 0.000 | Sec. 84 101 0719 0.936 0.215 0728
40 | soxsoxamn | Boxqoxzwm | o.000 | 1.000 0.000 | Sec. 8.4 10t o719 0.938 0.315 0.728
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6. BOM AND DESING DETAILS;
EMMVEE-MMS-001 - BILL OF MATERIAL
DRAWING NO. DESCRIPTION DESCRIPTION LENOTH QTy. S EIGET
j (MM) (k__G)
EMMVEE-MMS-001-01 |Column Post (0114.3 - 4.5mm) IS 2062 E-250 HDGI-Avg 80 Micron 2108 1 26.77
Top plate {G180x10 mm) IS 2062 E-250 HDGI-Avg 80 Micron 1
Spigot Rod (@16mm) 15 2062 E-250 HDGI-Ave 80 Micron 50 6 0.47
EMNVEE-MMS-001-02 |Center Pin 1S 2062 E-250 HDGI-Ave 80 Micron - 1 0.29
EMMVEE-MMS-001-03 |Bracing Joint IS 2062 E-250 HDGI-Avg 80 Micron - 2 1.51
JMACEE-MMS-001-04  |N-S Bracing Front Bottom (833.7 - 2.6mm ) IS 2062 E-250 HDGI-Avg 80 Micron 1000 1 2.56
Plate ©40x3 mm thk. 1
Plate 50x40x3 mm thk 1
EMMVEE-MMS-001-05 [H-S Bracing Rear Bottom (033.7 - 2.6mm ) IS 2062 E-250 HDGI-Avg 80 Micron 1000 1 2,56
Plate (40x3 mm thk. 1
Plate 50x40x3 mm thk 1
EMUVEE-MMS-001-06  |Middle Rafter (Box Pipe- 80x40x2 mm ) IS 1079 E-250 HDGI-Avg BO Micron 3400 1 12.38
ENMVEE-MMS-001-07 |N-S Bracing Cleat 1S 1079 E-250 HDGI-Avg 80 Micron - 2 0.33
EMMVEE-MNMS-001-08 |End Rafter (Box Pipe- 80x40x2 mm ) 1S 1079 E-250 HDGI-Avg 80 Micron 3400 2 24.75
EMUVEE-MANMS-001-09  |E-W Bracing Cleat IS 1079 E-250 HDGI-Avg 80 Micron - 2 0.42
EMIIEE-MS-001-10  |E-W Bracing {0033.7 - 2.6mm ) IS 1079 E-250 HDGI-Avg B0 Micron 1945 Z 8.40
Plate B40x3 mm thk. 1
Plate 50x40x3 mm thk 1
EMMVEEWNS-001-11 |Purlin Cleat (80x80x3mm with Rib) IS 1079 E-250 HDGI-Avg 80 Micron 16 4.00
EMMVEE-MNS-001-12 |Purlin 1 (Box Pipe- 50x50x2 mm ) 15 1079 E-250 HDGI-Avg 80 Micron 5177 2 31.17
EAM MIIS-001-13 [Purlin 2 (Box Pipe- 50x50x2 mm ) IS 1079 E-250 HDGI-Avg BO Micron 4361 2 26.25
ENMAIVEE-MMS-001-14  |N-S Bracing Rear Top (©26.9 - 2.3mm } 15 2062 E-250 HDGI-Ave BO Micron 1000 1 1.73
Plate 040x3 mm thk. 1
Plate 50x40x3 mm thk 1
EMAVEE-MM5-001-15 |H-S Bracing Front Top (026.9 - 2.3mm ) 1S 2062 E-250 HDGI-Ave 80 Micron 500 1 0.87
Plate ©40x3 mm thk. 1
Plate 50x40x3 mm thk 1
EMMVEE-MNS-001-16 {Top middle support 1
Top Support Mid Plate IS 2062 E-250 HDGI-Avg 80 Micron - 2 1.70
Base Disc (2180 - 10 mm} IS 2062 E-250 HDGI-Avg 80 Micron - 2 3.9
Top Support Rib (Plate- 100x40x50x5 mm) | 1S 2062 E-250 HDGI-Avg BO Micron - 4 0.57
EMMVEE-MNS-001-17 [Top mid plate flanoe(180x100x8mm}) 1S 2062 E-250 HDGI-Avg 80 Micron - 2 2.12
Total weight of Steel Structure (kg)
Total weight of Steel Structure with HDGI (ke)
Scrutinized & Vetted vide lstier No. -
AGT- 377 ICE-$993 ) isF |
Dated: 7/4
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