From

The Director General,

New & Renewable Energy Department Haryana & HAREDA
Akshay Urja Bhawan, Sector-17, Panchkula

To
M/s Himalayan Solar Pvt. Ltd.
237, HSIIDC, Industrial Area, Alipur, Barwala,
Panchkula-134118, Haryana.
agmsales@himalayansolar.co.in, majeet.singh@himalayansolar.co.in

Memo no. DNRE/Pumps-15/2021/ |4 4 4 Dated: 21.09,2021

Subject:- Regarding acceptance of alternate MMS design.

In this regard, it is informed that the competent authority has considered
the comparison made by the Jamia Millia Islamia, New Delhi for the alternate MMS
design submitted by your firm vide your letter & email dated 17.09.2021 and has
decided to allow your firm to supply these MMSs with a condition that your firm
shall be solely responsible for these MMSs. It is also informed that the other

specifications related to material, galvanisation and other technical features of MMS
shall be followed as per MNRE specifications.

l/
|

(Pradeep Nautiyal)
Chief Scientific Engineer,
for Director General, New & Renewable Energy
Deptt & HAREDA, Haryana, Panchkula
Email:-pradeep.nautiyal-hry@hry.gov.in,

CC:- Programmer, NRE to upload the new MMS design of said firm on website.
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NO: 2021/3973

To,
Himalayan Solar Pvt. Lid.

Plot No.-237, HSHDC Industrial Estate, Alipur, Barwala

Faculty of Engineering & Technology
Dated: 03.03.2021

TO WHOMSOEVER IT MAY CONCERN

Panchkula, Haryana 134118

Subject: - Solar PV Module Mounting Structural Design Analysis and Certification

Document Reference specification: Structure design provided in MNRE's Technical Specification of Solar Water
_Pumping System- July 2019,

Dear SirfMadam,

Following designs of Sofar Module Mounting Structure submifted by M/s. Himalayan Solar Pvt. Ltd.

8. No.

Structure Table Size

Drawing No.

01

9 Modules Mounting Structure | SMP-SM-1218

0z

10 Modules Mounting Structure | SMP-SM-1218

03

06 Modules SMP-SM-1216

Mourting Structurs
have been checked & evaluated using STAAD Pro report for various parameters as per'IS 875 : 2015, IS 800 ; 2007
for a wind speed of 150 kmph and hence it is approved.

The above designs have been compared with “Indicative MNRE Design of July 2018 and had been found to be
improved altemative over “Indicative MNRE Design” as shown below: :

S.No. | Feature Improvement in ALTERNATE Design Advantage of

Improvement

o1 Wind Speed Design can withstand a wind speed of 150kmph.
withstanding
capacity

02 All parts par BIS | All the members used in ALTERNATE Design are as per IS 1181 100%: to BIS
standards where as several members of MNRE Design are not conforming IS | would result in better quality

— 1181.

03 Sultability of As per MNRE Annexure - A of the tender document, foundation is The proposed
Foundation for with base plate and direct piling design is used. foundation is more
different soil The "ALTERMATE Design” has piling foundation and such type of suitable for sandy soils
types. foundation is better suited for all types of soils including soils Pile cap of 200mm will

having low bearing capacity. ensure that there s no
damage to MMS due
to water logging.
Certified By:
w\____——-—_ﬁ
Prof. Khalid Moin =~ -
(Structural Engineer) :
De. IHALID MO For Himalayan Solar Pvt. Ltd.
oo ﬂcmf;m O~
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1. GENERAL:

SCOPE

This dozument covers the Analysis & Design of Ground Mount Type Solar
PV Module mounting structure at an angle of ti 20 degree.

UNITS OF MEASUREMENTS
Units of measurements usged in analysis shall be of S§ Units,

CODES AND REFERENCE

_ Following have been referred for analysis and deslgn of the MMS
Project Reference Drawings/Documments

L Geo-Technical Investigation
A Plot Plan
I s Module GA
lndian Standard Godes
‘. 4 | 1IS456-2000 mﬂﬂmmdﬂmemamded
s |Is8TS:Part122 gml’::dﬂ:“ for the design loads for

Code of practice for tha design loads for building
6 ISB7S:Part3- 2015 | and structures « Wind

Loads
7 |isa00:2007 (usp) | G of practice for general construction i
a8 IS 8D1: 1975 Code of practios for cold formed steel
9 |IS4923:2017 ?ﬁﬁﬁ;‘:j fl';;ﬂdlw Steek Sectiaps
10 | 152062:2011 g;:;néled medium and high tensile structurat
11 | 154759:1996 Hot Dip Zinc Coating on Structural Steel and

Allied Products -Specification

W
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MATERIAL PROPERTIES:
i Toroperty " Vvalee | Usks
Density 23 KN
:";‘5‘"“ " | chaecteristic Strength 25 N/may
Modutus of Elasticity 25000 N mm? N
High Density 78.5 KN/
ite! imlgﬂ' Characteristic Surength £00 N/mm*_
Steel Modulus of Elastisity 200000 N mm?/
Deusity 785 kN/m?
Structuesl | Characterstic Strength 108750 | Njmm®
Modulus of Blasticity 200000 N/
Ssction Propariiss
s Y T
i = 2N P
. — ml S % L
% T, P o0 | AT TEE N 1 TR
nei L=l R e
' mmm
Plant Location: Al Qver lodia
Wind Speecd: 41.678/s (150 kanpb}
SOFTWARE USED:

Selow listag software are

uadhrthemwmd“ o

5. No, | Software Name Develupad By A
o il Engineers Inc., Aniyiis And
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2. LOADS:
Load Calculation:
Dead Load

1998
Portrwit
Hewizontel
Tabel Configuration = -
3 L i
Modizie to Modute Gap = 2. men
Module Tt = 0 degree with harzonsal
Weight per module = ) s
Weight of & Modules = 144 ke
Length of Purln = 300 mm
Mos. of Pucling = 4
1 125 kgfm
wwpﬁuﬂtms
) o115 ki/m

souch with tha pudin upper face.

u&m#mmmm-muumnmnum

o K

gmi h"\_o-""_ - i
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Wind Load:

) %

L2 Nilﬂ:.ll-n.?l

Basic Wind Speed = 416 mis
Design Period = F 3 years
Typa of Module Mounting Structure = Ground

pMount
Tersin Category = 2
Minirnamn Moduls Geaance From NGL = 19 ™
Helght of Terrainfoutiding = - g m
Risk Coefficlent Factor (k1) = o30 Table-1, 15675, part-3-2015
Tertion Factor &2) = 100 Table-2, 5875, part-3- 015
T hy factor (K3} » 100 w.ilﬂlﬁzm.pﬂt}

Clause-6.3.4 of I5-875, pare-3-

mportance factor {ka) = 100 2015
WWMMM‘HW Irad s
Design Wind pressure, Pz =) VI 2= [ThE Mlsam

¥ wmmn:mWme wind prassure Fd cn be gbrsined 35 O P CHBABE

________——E——-—'__'——-u

; Py Clagze-7.2 10f 5875, part-3-
X = Wind disectionity factos o
Claurse-7.3,3.13 of 15 575 pact 3
Kc = Combinetion Factor -5 ) 2045
mmm-n-mmn- i1 M/fsqm
. Knb!
Prol:ss:
Daplt 0
FD “u T3 a2
New Dalin- 140025 .
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Calculating pressure coefficient for monw-slope roof:

st
|

SIGN CONVENTION
+ TOWARDS THE STRUCTURE {SUCTION), - AWAY FROM THE STRUCTURE {UPLIFT)

For calculating the force on the panels from the peessure caloulated above, we
need pressure coefficient The current stoucture falls ander mono-siope free
roofs. Pressure coefficient for mono-slope roof Is found out referring secton
7.3.3.2, Table 8, 15; 875, Pant3 - 2015. The pressure coefficents for a mano-shope
free roof of 2(F tilt angle and solidity ratio of 0.

Wind Foree, F = Cp*A"Pd
Pretsure Cosfiicant for Upward a3 (M3 peawr ISETS
wind ~Cp Far-3, Tabin-}
Prazsury coefficlent For Downward o3 {An pes BRTS
wind +{p Part-3, Teble-7)
Design wind preswe,Pd 8L Nsgm
Dlria‘nﬂnr‘ﬂ‘fcp'l’d BE5.57 W/sgem
Dusign wind pressure{Dowrmaard sas. 47 NG
Surface Ared of Soucturs] slement, s
A = (19587 1010°61/(10%6) 21
Upward Wind force,fu= Ca*a*Pd « | -10.72 kN
Cowmwrd Wind force, fd = Cp*A®Rd 559 N s, .
munmwwMMﬂmthemwm
Upward Wind force per unit purlin 284 kN/m
length FaFu/i432)
Downward Wine forca per unlt 052 WN/m
puirin length, F=FdA4*3.2) ’ .
w-a.‘,_ 7 aon
%T RN
o R S § |
o
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ELEMENT
5 tentghtmm) | | o tmens o
COUMN | a9 o) |9 0 .5
%0 w0 29
Fumu N L] 15 Z
nmms-mrwuhdnﬂd«tlmm
shalf be refersd
Vi
Wind Facng
- Lengthof | 1 Reductio
oo | e | o | wee | SR ) 5 e
Cmm) | BX K}
dimscilan} e
PO | g0 yoee | 20 11307 2000 sz | 10 70
)
Wind Facing
SECTION | ANGLEOF wieth (D) lenghof | (o | | Raducl
.8 WIND o in e [2- m" mi" ','I"If (i) F:C:H
dw ¥}
oL Odegree | 20 | 1387 2000 s2 | 40 | am
Qdugee | 20 |®0 3100 30 | 6 078
Or, GHAUD MO
WiND FORCE Peofesct A
UM | (pyrinhecr | UMTS | OIRECTION Ou ot § - seciniclogy
K} mmml
I areags [P ol N
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LOAD COMBINATION
LOAD TVPE ijc LOAD NAME
Primary 1 Dead Load + Module Weight {DL+MW)
Primary 2 WiNDUP
Primary 3 WIND DOWN
Prisary * WIRD X
Primury 3 WIND Z
Combination 6 15 (DL+MW)
Combination 7 1.5 {DL+MW+WIND DOWN)
Combination 3 15 (DL+MWsWIND X)
Combinaton 3 15 DLAMWaWIND Z)
Combination 10 12 (DL+MW+WIND GP)
Combination | 11 1.2 (DL*MW+WIND DOWN)
Combination 13 1.2 (DL+MW+WIND X) xl
Cotmbination 13 1.2 (PL*MW+WIND 2)
Combination i 39 DLW+ LSWIND Up
[Combinaticn 15 0.9(DL+MW)+1.5 WIND DOWN
Combination 16 09 (DL+MW)* 15 WIND X
Combination 17 | 09 (DL+MW)+L5 WIND 2
Combination 18 1.5 (DL+MW)+ WIND UP
gﬁ?ﬂu My
P Enye o \
New Date oo
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E\N}Np .
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3. STAAD MODEL:

3D RENDERED VIEW

o

NODE NUMBER

W

Dk

Pran,

:h;ﬂ' M——-
3 Eoygn vrokog

Jartiin thil laeal g
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4. DEFLECTION CHECK:
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it s k. AR W RETR

Maxityum deflection in Columa =4.453 nm

Permissible lizait for deflection (p Colump =2000/ 240 = 833 mm > 4,453, Hemce OK

Rafer deflection chadc

Wk OLE e Lo 16 . Desplas eeeers
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Maximom deflecton in Rafter = 10022 mm
Permissible limit for deflection in Rafter =31007 180 = 17.22m > 10.22, Hence OK
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Jaximum defiection in Purlin = 9.506 mm
Permissible limit for defiection In Purin = =3200/ 150 = 21.33mm > 9.505 , Hence OK

[ 5. RAECTION SUMMARY:
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CONCLUSION:

The structure is found to be safe and the maximum utllity ratio observed is 0.746.

The IS Code referred during analysis is 1S800-2007 & 1S 801 - Code of practice for
use of cold- formed light gauge steel structural members in general building
construction, IS 875- Part 3 : Wind Loads and 1S 875-Part 1: Dead Loads.

D Ki:

Peai: - WA
Dep-:

FO G iy
Jﬂ'ﬂlim Bt 4

Paw Dol 10023 -

Fortragiret o0 0 |-:-L&
oot
Auth. Sighatory

17

(%("’




TS . Himalayan Solar |

Powonr Sabline: Sor 4 Shiring Future

& MODULE MOUNTING STRUCTURE Page No.-18

7. STAAD INPUT DATA:

STAMD SPALCE

START M TNFQRMATLOM
EMGTNEER DATE B3-Nowv- 218
EMD 3R ANFORMATION
INPUT WIDTH 79

UNIT METER KN

JOTNT COORDINATES

1899 261,19 18 >0 4 1,35 1.74; 5 +1,309567 3.32302 8;

& 0. 470755 2,25032 @; T -B.A311T4 1.77643 @ & 1.34583 1.7HMG 6]

$ 3.3 2.75 8; A0 -0 012749 3.3 65 11 1. 1ATSE 2. 40874 Q; MM 0 0 &

S @ Z LM, 26 =135 1.3 1.34; 37 -1.30561 1.92WE2 1.3

WO, ATRTIS X A5H0F 1.34; 39 . 431174 L7763 1.34; M4 334582 2.7268% 1.34;
A1 1,35 2.75 3.34; A3 8 3 -1 3é; 83 -1.35 1.3 -1.34; 4d -3 DOSE1 1.32302 -1.34;
4% 047075 2.2582 1. 34; 46 -0 43IX)A 4.TFEAR -1.34;

A 1, MM5EZ 2.72645 =1.34; 48 1.39 2.75 -1.34] 45 -1.38551 1.32302 -1.6;

5 9, ATAYES 1.75632 -1.6; 5L -B.83L174 1.77643 -1.6; %1 1.34562 2. 71088 -1.6;
E3 -1.BCSL 132383 1.6; 54 G ATEYSS 1.35032 1.6; 55 ~0.AXM1T4 ). F7eA3 1.5;
S8 1.2 2. 72085 1.6;

MEMBER INCIDENEES _ :

131 2; 223 345;4386; 357,487 7ES; B 60 %5218 1B Z 13

A1 31 £: A2 16 2; 43 36 37 44 35 A8; A% 317 39; M6 3D A5 &7 AB AL 40 38 M0;
A9 A3 BA; 5@ &2 A57 51 &4 88 51°46 43 53 AT 48] 54 A5 d7; 55 44 495 56 45 S58;
5P 4% S1; S8 A7 S2:; 59 A4 5: 60 A5 €7 51 36 77 62 4T 2 4R 5 57; 64 & 3]
$S Y 39; w8 % AR 57 37 %3; 68 IS 40 6 I¥ 355 7O a4 84, Ti A2 3; T2 2 3IB;
GERINE MATERIAL START

ISOTROPI STEEL

E I.95wetin

POTSSON 8.3

DENSITY F6.HA9S

ALPHA 1. 2w-005

DAME B.83

TYPE STEEL

BTREMGTH FY I3 Py anmoh &y 1.5 BT 1.2

END DECINE MATERLAL

ToMsTANTS

MATERLAL STEEL Akl

MEMBER PROPERTY INGIAN

19 42 71 72 TABLE 5V PIPAzZ4L

9 &1 TARLE 1T PRRIATL

1 3 TABLE SF PIPIZSTL

MLMBER PROPEATY COLOFORMED INMDIAN

55 ™D 78 TABLE ST PCSA8XD

MEWIER PAGPERTY IMRTAN

3 70 B 83 TO 54 TABLE 5T TURMGSSZ. 9

SUPPORTS

1 FIXED

LOAD 1 LOADTYSE Dead TITLE DL+

SELFWEIGHT ¥ -1

MEMRER LOAD

55 TG 79 UWT 8Y & 1125

\OAD Z LOADYYEE Live REOQUCIRLE TITLE WIMO UF

HEMBER LOAD .
kS TO 70 LUNI GY 8.¥% .
LOAD 3 LOADTYPE Live AEOUCTBLE TITLE WIND DOWM Or
" Ar Pt g, O |
For Himalayan Solar NI - RO P
*.}5/' BT MM 3z
‘\\\Q 1 New Detht 110025 -
Auth. Signacsy
1&
R
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MEMBER LOAD

5% TO A UMY GY -d.52

LAl 4 LOBMDTYPE Live MEDUCIBLE TITLE WIND 2
MEMAER LOAD

1 X UND 5T R85

3 TO B A3 TO 54 UNI GT @,1

LOAD 7 LOADTYPE Live REOUCIBLE TETLE wWinND X
HEMBER LOAD

3 2 UNI GX -5.Db6h

LOAD COMB 5 1.5(D1+Md)

11.%
LOAD COMB & 1.5{0L+M¥+ WIND DOWN)
1 1.3 1.5%
0D COME B 15{DL+Mu+ WIND 2)
131.541.5
LOMD COME 9 L. 5(DL+MHWIND X}
11.571.5

- LOAD COME 18 1. z(m.m UPR)
11.2 2> 3.2
LOAD COMB 11 1.2{DL+MMIND DOWNY
11.231.2
LOAD COMB 12 1.2(DL +MEWEND 2)
11.2 81.2
LOMD CONE 13 1.2(DLAMNNIND X)
13.327 1.2
LOAD CCM 14 9. 5({DL-+M)+1. 5 WTND Us
1.9 235
LOMG COMB 15 B.9(DLHW)+1.5 NIND DOWN
199 31.5
LOAD COME 16 @.9(DL+M)+1.5 WIND Z
189415
LOAD COME 17 0.9{DL+M})+1. 5 MIND X
19.973.5
LD TOME L8 1500 MW HWTND P
1182 3.8
PERFORM ANALYSIS
FARMMETER 1

f0DE 15880 15D

FYLD Z10D00 MENE 1 TH 18 41 TO 54 1A 1
CHEGK CODE MEMB 1 TD 10 41 TD 54 F1 71
PARAMETER 2

LODE IS8l

FYLD 250880 MEME 55 TG 7@

CHEfK CODE MEME 5% TO 19

FIMISH

. PP { ‘* N
@ oo pitnglayar o by P ; rV_

i"\s"ﬁ”‘.‘f"ﬁ"’ i,
Auth. Sighatory T DehkI1002

-
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8. STAAD OUTPUT:
STAAD.PRO CODE CHECKING-1S-800-2007-
LSD(VZ.0)
T —- 4
1 Hember Homber: 3 F
! Manmbwr Section: ST PFIFL9L (IHDIAN SETTIONS) 1
| ‘Status: PASE Fatio: 0.192 Critical Load Gase: § Locakions o8}
| Critical Comdition: %ac. 8,2.1.2 y
] ]
¥
| Member thasber: 2 I
i Megber Jection: 37 BPIPLASTE (IHDIAN SECTIOHS) I
1 Statoe: TRIS RMatio: 0.07% Critical Load Casé: B Locatian: g.00 i
| Critical Conditico: Sec. B.2.1.2 t
| ]
| Hember Wumbwer: 3 t
| Memher Seetion: 5% 4OH80402.9 {INDIAN SECTIONS) !
| Sctatus: PAEE Ratio: Q.000 Critical Ioaxd Cawa: B Locatism: 0.0% I
1 Critical Conditicn: Sec. B.4 : 1
1 I
1 Meesiney Wusisey: 4 1
1 HMamber Sectioun: 3T TURBO4D2. Y {INDIAE SECTIOMS) |
|} EBtatus:; PASS Ratio: 0_.202 Critira)l Load Cane: 14 Locarich: 0. 08 |
| s Critical Condivion: Sec, 5.3.2.2 I
! 1
K 1
| Member Musbex: 5 i
| Masbar Sectiom: BT TOReDA0Z. 9 {IRDTAN SECTIONI) |
| Status: PASS BRatio: 0.0% Criticel Load Tape: 14 location: .38 b
i i

Heswhar Shusbwer: &
mpwher 3action: 3T TORIHAlZ. 8 [INDIAN BECTTONE)

Atatus: PAIZ Ratis: .12 Cricical Load Camms: I4 Locatiom:
¢cricical Condition: Sec. $.3.2.7

-— v = m— T
—

i/

vambar Wuber : 1
Member Sectiom: ST  TUBIO40Z.9 {THDIAR SECTIGNS) m
Status: PART Ratio: 0.006 critical Load Casa: B Location:

eritical Condition: Sec., A.4

L

Manbor Number: B . . f
Membwex Section: 3T  TUBB0A0Z,S (TMbLAN SECTIONT Himalayan Solar Pyt Lid.
Scatus: FASA Detio: ¢ .16 Critical Load Caoe: it Locacion: N

0.00 41
critical Condition: Se¢, 9.3.3.2 \u\ L
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} Member Humber: 2 1
] MemBer Section: ST eIP1YTL fTHLTAR AECTIONE] i
] Stvarus: PASE Ratio: 0.104 Critlecal Load ffase: 7 LooBtion: 0.2l 1
| {

critical Condition: Son, §.3.2.2

STAAD.PROCODE CHECKING - IS—EI]D znm' LD (V2.0)

- - i

| Member Number: 1d !
i Member Sectiom: 3T  PIF4ZAL (INDIAN SECTIONS) |
| Status: PA3SS Ratio: &.263 critical Load Cawe: 7 Losation: 0.0t |
1 trivical Congitian: Sac. 9.3.2.2 i

Mamiyer thamher: L 31 I
Mamber Section: ST RIFIITL (INDIAN SECTIGNS) |
Dtatus: PASS PRatio: 0.153 Crivicsl Load Casé; 7 Locatian: 0.0t ]

- b I

Critical Comditicn: Swc. §.3.2.2

Member Fanbwr: LT |
Hesbar Section: ST FIMIL [TNOIAM SECTIORE l
Status: FASS Pakio: o.080 Crivical Losd Case: 7 Locatiom: .82 |

I

Critical Condition: Sec, 9.3.2.2

[']

| |

b Member Hamber: 13 i
| , Maaber Sectinn: ST ToRi0402. 5 1{IMDIAN SECTIONE) |
| i
| 1

" Status: PASS Ratio: G.000 Crivical fnad Case: A Locarion: 0,05
Critical Conditica: Sec. 8.4 '

STMD PRO CGDECHEEI{IHG 1S-800-2007-LSD (V2.0)

b e ey

| - —

| Mamber Humber: 1" L

| Membar Soctighn: ST  TUBBO4DZ.S {TUDIAN SECTIONS) i

{ Stacws: FAIS Bavio: 0.412 cricical Load Cass: T Locations a.90 I

i Critical Condition: Bac, $.3.2.2 L |

[ ~| ot

}  Hamber Nusmbar: 1% [+ 9 I e

| Mambar Sectionm: ST  TUBO40Z.9 LINDIAN BECTIONS} Yo - !

| sStatow: PASS Ratic: 0,164 Critical Laad Case: 14 Leocation: “and.96

I critiecal Conditlion: Sec. 9.3.2.2 H""‘Q:ﬁ'dh1
"%?;"* B Mgy,

| ] -

I bexmber Number: 6 l

| Member Seccion: T TOBS0402, & {IMDIAN BECTIOMS !

| Stacus: PASS Ratio:  0.42% Crivicsl foad Case: M I.ocat-tjl;n{l.- e r:?,tlmji

| Critical Condition: Sec. 9.3.2.2 RSP =y . R
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|---- hhhhhh e ol s oy - - - T e W e L -iﬂ"-"—----i
| member Burbes: 17 !
| Member Section: 871 TRENJ2. D {IRDIAK SECTIONS) |
| Scatus: PASS Ratio: f.000 critical Losd Ceze: # Looatien: o0 |
I Critica) Conditlen: Smc. 8.4 1
STAAD PRO CODE CHECKING - 15-800-2007-LSD (V2.0)
| |
I ey FPusbwi: L . . I
| Masioer Sectcion: 5T TUBMO402.D (INDIANM SEOTIORSH 1
1 Status: PASE Ratlo: 0.145 Criticml Load CUame: T Locatian: 0,00 I
| Critical Conpdition: See. 9.3.2.2 I
1 1
| |
| Hember Mumber: L 1] 1
| Member Section:; 5T TUMOLOZ.9 {INDTAN SESTIONE) 1
| Status: FASS PBatie: ¢.000 cricical Load Caze: 9 Lecation: a.0% I
| Critical Comdiricn: Sec. B.4 F
I 1
i 1
{ " Memher Eumber: 50 ‘
{ Membar Sserion: ST Toeeda0z. % (INDIAN BSECTIONS) ]
| *Status: PASS PRatlo: 0.412 cCrirvical Load Case: 7 Looation: }.04Q ]
I Critical Condition: Sec. 9.3.2.2 I
| L
| Mecber Nowber: 11 i
| Megber Section: BT TOREOA02.9 {IRDEAN FECTIONS) !
| Starus: PREE Ratie: 0.164 Critical Load Casa: 14 Location: B.od i
| Criticael Condition: Sex, 9.3.2.2 1
{ ]
P Memioer Sonber: 82 !
| Mewbwr Section: SY  TBA0MD2.9 (IWDIAN SECTIONS ) i
| Status: PAES Ratvist 0.425% Critical Lyad Casw: 11 Loostion: U.4% !
t fritical Condition: #ec. 9.3.3.2 ‘ i
O Kigs
1
! . Profes
I Hembar Humber: 53 P Iy |
§ Member Section: ST  TUBIOM02.9 [INOTAN SECTLONS) 0 Eay, | ""\9-\_‘
| STatus: FASS Ratcio: 0.0 Critical Laad Cams: & locatiom: %’m i
) Sritical fondition: Seo. 8.4 . Housh! ‘dlagy
Far Mimalayan Solar Pyl
[ i P‘,
1 ' maam arrrr - I ] \n
| HMasber Hambsr: s X U J’ -
|

Mamber Settion: 3T TOBAO402.9 {INDIAN SECTICHE)

Auth/ iénalor\;

r
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| Statusa: PASS Ratio: 0.14% fviblesl Load Mamne: 7 imocavion: 0,00 i
| Eritical Condition: See, 9.3.2.2 1
ia—----- . ———— P e I e AL L ————— I
{ Member Fumber: 71 1
| Member Section: 5T  PIM24L {INDIAN SECTIOUS) i
| Statusm: PRES Ratia: 0.178 Critical Load Casa: 7 Locacien: 1.61 1
t Critical Condition: 5mc. 9.3.2.2 !
! 4
| Member Wumber: T2 1
1 Hember Sectiod: BT PIPZAL [IMBIAR SECTIONS) !
i Statas: PASS Ratio: 0,178 Crirical Load Cased: 7 Locatlion: }.00 ]
I |

Pritical Cendition: Ges. 9.3.2.2

sy, PARAMETERZ

ss, CODEISB01

ss. FYLD 250000 MEMB 55 TG 70
s7r. CHECKCODE MEMB 55TO 70

STAAD.Pro CODE CHECKING - (1601)

| 1

| . |

| UNITS : MM, KN, KNM, MPA |

{ ]

| MEMBER#¥ 55 SECTION: 70C540X2 LEN: 260,00 GOV.LOC: 0.00 |

| STATUS: FASS RATIO= 0.043 GOV.MODE: Bend Z + Shear GOV LOAD: 14 |
1 1 l

i s - ;

| UNITS : MM, IN, KNM, MPA. |

] b
|MEMBER¥ 56 SECTION:70CS40KZ  LEN: 260.00 GOV.LOC: 0.00 |
| STATUS: PASS RATIO= 0.043 GOV.MODE:Bend Z +Shear GOVLOAD: 14}

[
-

UNITS : MM, KN, KNNM, MPA |

— e ————y

|
MEMBER# 57 SECTION: 70C540X2 LEN: 260.00 GOVLOC: €00 |
| STATUS: PASS RATIO= .043 GOV.MODE: EIendZd»ShanD’l'.lﬁﬁD:n_x:: i
] - re

| Fro,
’ FD'PM 5._' PP
lu_Eﬂa.,,
- -] M“ MH | )
UNITS : MM, KN, KNM, MPA | Dot o oy

{
MEMBERS S8 SECTION:70CS40X2  LEN: 26000 GOV.LOC: 0.00 |




SECTIOM: Cover
HSPL-EESL-6MMS- » sheet
N-HS PUPT-.003 Himalayan Solar
P Solilan for 2 Sissig Fulure
& MODULE MOUNTING STRUCTURE Page No. 24

| STATUS: PASS RATIO= 0.043 GOV.MODE: Bend Z + Shear GOV.LOAD: 14 |
s S ]

—— LIET LY

!
g UNITS : MM, KN, KNM, MPA |
| ]

IMEMBER® 59 SECTION:70CS40X2  LEN: 1340.00 GOV.LOC: 1340.00 |
| STATUS: PASS RATIO= 0.740 GOV.MODE:BendingZ  GOVLOAD: 14

i UNITS : MM, KN, KNM, MPA |

i ]

|[MEMBER# 60 SECTION:70CS40X2  LEN: 1340.00 GOV.LOC: 1340.00 |

| STATUS: PASS RATIO= 0.463 GOV.MODE:Bend+Compress  GOV.LOAD: 14 |

fr I

UNITS : MM, KN, KNM, MPA |

l .
jMEMBERS 61 SECTION: 70C540X2 LEN: 1340.00 GOV.LOC: 1240.00 |

| STATUS: PASS RATIO= 0390 GOVMODE: Bend + Compress GOVLOAD: 14 |}
; }

UNITS : MM, KN, KNM, MPA. |

e g m—

.

MEMBER¥ 62 SECTION: TDC540%2 LEN: 1340.00 GOV.LOC: 1340.00 |

| STATUS: PASS RATIO= 0.746 GOV.MODE: Bending Z GOV.LOAD; 6 |
: i

| :

UNITS : MM, KN, KNM, MPA |

| ;
MEMBER# 63 SECTION: 70CS40X2 LEN: 1340.00 GOVLOC: 0.00 |
STATUS: PASS RATIO= 0.740 GOVMODE: Beading X GOV.LOAD: 14 |
1

UNITS: MM, KN, KNM, MPA |

I
MEMBER¥ 64 SECTION: 70CS40X2 LEN: 1340.00 GOV.LOC: _0.00 | \‘,

STATUS: PASS RATIO= 0463 GOV.MODE: Bend + Compress WLOAD: 14 |
""" ' 2
Neow m‘*ﬁu - i
M’? it '%
1 UNITS : MM, KN, KNM, MPA | ‘

S — " — — —

rare
———

z* e JETPTENE EPI B .
Fe o ol
R

w . Al .Q-il:hf'IETD'N
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i | .
|MEMBERE 85 SECTION: 70C$40X2 LEN: 134000 GOV.LOC:  0.00 |
| STATUS: PASS RATIO = 0(.390 {.0V.MODE: Berd + Compress GOVILOAD: 14

1 UNITS © MM, KN, FNM., MPR

| HEMRERN &% EHECTTON: 7004002 LEM: 1MO. 00 cOv. LOC: 0.0

I STATUS: DPASA FATIO = 0,745 GOV.MODE: Sanding 2 LN, OB £

I ~ : |

{ UNITS: MM, KN, KNM, MPA |

| MEMBER# 67 SECTION: 70C540X2 LEN: 260.00 GOVLOC: 000 |
{STATUS: PASS RATIO= 0.043 GOV.MODE: Bend Z + Shear GOV.LOAD: 14 |

UNFTS : MM, KB, KNM, MPA

— ——

|
;
|MEMBER# 68 SECTION: 70CS40X2 LEN: 260.00 GOV.LOC: ﬂ.ﬂﬂ ;
|STATUS: PASS RATIO= 0.043 GOV.MODE: Bend Z + Shear GOV.LOAD: 14 |

UNTTS : MM, KN, KNM, MPA

;
_ |
|MEMBER# 69 SECTION: 70CS540X2 LEN: 260.00 GOV.LOC: 0.00 |
[STATUS: PASS RATIO= 0.043 GOV.MODE: mmnsmmwm 14 {

UNITS : MM, KN, KNM, MPA

i A —

|MEMEBER# 70 SECTION: 70CS40X2 LEN: 26000 GOV.LOL: 00 |
|STATUS: PASS RATIO= 0.043 GOV.MODE:BendZ + Shear GOVLOAD: 4]
[ . Lt I__:,__\L_-.w.]u- FE
94, FINISH T ek %M
e i - , "J
Auti ;%;atoﬁ' 'r&gu %

FERRRRREEYS END OF THE STAAD.Pro RUN sseetwessse

25
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9. FOUNDATION
Breadih of Pedestal 8 =035 m
Length of Pedestal L =035 m
Density of Watey Yw =10 Khém?
Denstty of Sol Ys =200  KNm®
Factor of Safely FOS =15
Unit weight of Pedestel material Yp =230  Knm®
Grade of Concrete . =250  Nwm®
Soil Bearing Capécity  '$BC =700  Knm?
Baiafing capiacity Fackr Ny Ny =06 IS 6403:1981 Table-1 Begring
Capacity factor
Bearing capacity Factor Nq Ng =175
Baaring capacity Factor Nc Nc =888
Dovwrward Pressure from Super structure(P) Qwl+) = 14.01 KN
Upiift from Super structure Qw-)=1372 KN ~ From STAAD Resuk
Lagteral force from Super struchira QH=1803 KN o,
Moment from Super stucture(P) M= 3015 m-m%-;“ WA
Unsuppored length of padastal o w01 m i ;‘gh
Above ground M»f‘@ -H%
DESIGN
VENTICAL CAPACITY OF FOOTING
AREA OF FOOTING:
Assume Selfweight of fooling w e 1.40% KN \F““'P
Total Weight W= 140141401 KN W=0.1P+P
=15.454 KN
Area of Footing ., Himatayan Sojar Put. Ltd A= 15411770 KN A=W/ SBC
ol A=0220 mZ
[ | o

26
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Size of footing L=B= v(.220 m
=0.489 11
Thersiors
Provide 0.6 m x 0.6 m Square Footing,
So
Totel ared Requirsd =036 m2
Length of Footing =0. 0 m
Breadth of Footing =0. 80 m
PRESBURE ACTS ON FOOTING:
Prassure | P =PwA KN/m2
P =15x154110.38 KNm2
Pressure P = 84212 KN/m2
FACTORED BENDING MOMENT por ‘my';
Factored Bending Momant Mu =PxiX(B-D¥212  KNm
Mu =8421200.6X({0.60.35\22  KN-m
My =0.300 ¥N-m
Oy e,
Pre, 1
B= Length of Footing Farnee e
D= Lenglh of Pedestal Now s 1.0 Mo
P= Pressure an Footing ' M""%- :
L=8 For vlimaayan S Pt Lid,
Vo
- ' S' | E
EFFE _ Auth. Bighaiory

_-"—--—-_—————_—-n--
27
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Gropiet = YMWO.133xfaxb  rom
draures = ¥0.0758x10%/0.133x25x800  mm

Groquint = 150.87

we provide

mm

L

d =150.0

For consideraiions increase depth 1.75 to 2 times more than the calculated value

d =1500x2

Efective dapth
Overall depth
Footing cover

4 =300
O =350
- &0

Mu= Factorad Moment -
b= Breadth of Footing

AREA OF TENSION REINFORCEMENT:

1

Momeni of Resistance My = 0.87 Fy Ast d(1-AstFyd Fok)  mm?

0.0758 X105 = D.87x500 Ast x J00(1-AsbSONS00x500x 20)  mm®

0.30 x10° = 0.87x500 Asbx 300(1-Askx500/500%500x 20)  mm®

Ast =1032 mm?

Where
Mu= Factored Moment St n—""
fu.= Characteristic Compressive strangth ST yan ok Pt L
b= effactve depth H\:”r“ )
d= Preadth of Fooling G L=
Auth. Siggatgry

_..._—_-—_-—'—_
28
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AREA OF STEEL per m:
=Asl/apan
=1032/0.6
=1720 mm?
AREA OF ONE BAR:
ast = d/4
Assume 16 mm dia bev, = 3.14x78%/4
' = 200.96 . mm?
SPACING OF REINFORCEMENT:
={Area of one bar/area /m)x1 008
= {asliAst) x 1000
= (200.96/1442)x1000  mm
i = 116.83 min
Provide 16 mm dia bars at 100 mm c/c spacing.
NUMBER OF BARS
%_fc.-
= (stiao) s
= (1720/200.96) nl“:*m% p—
m 9 nos G' b!l' %‘l;.‘"-wﬂ "'%
- oL miyH ".\:.P
CHECK FOR ONE WAY SHEAR: pog e sayan B f;: L3
. P 5 _73“#’
(&) SHEAR FORCE PER 'm": Auth, SigHatory

Vu = P X B X {L-Dy2-d

29
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= 1147 KN

{b) NOMINALSHEAR STRESS:
Tv =Vwbd

= 1147 x 10°/ 1000 x 350

=.0032  Nimm2
(¢} parcentage of stest:
w100 x Ast 7 bd
= 100 % 1032 / 600 x 350
= (.49
Mow, Rafer Table No.19 Pages No. 73 of K5456:2000
Te = 047 Nimm2 , m !

' ch:p{l_ .
v; . "Q"M_ .“rm"-m‘w
0.Q32 N/mm2 < (.47 NAmm2 (iam
- iR gk )
SR PIE ir.maﬁa;,fan soiar vt Lia
‘%\fa "y

Aut'ﬁ. ghatory
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1. GENERAL:
SCOPE
This document cavers the Analysis & Design of Fixed type Solar PV Module mounting structure
atanangleoftilt20degree.
UNITS OF MEASUREMENTS
Units of measurements used in analysis shall be of S Units.
CODES AND REFERENCE
_ Following have been referred for analysis and design of the MMS
1 ———— Geo-Technical Investigation
2 | ——— Plot Plan
K Module GA
] Indian Standard Codes
k Plainand Reinforced Concrete - Codeof
A Sl o SO | " B
: Codeofpractice for the design loads for
5 |ISB75:Part1&2 building and
Codeof practice for the design loads for building and
6 15875:Part3-2015 structures - Wind
Loads
o Code of practice for general construction in steel of
7 | 1S800:2007 (LSD) e
8 | 15801:1975 Cndenfmmmfuruﬂdhtudnnl\
. Specifications for Hollow Steel Sections for
9 154923: 2017 S Use
) Hot rolled medium and high tensile structural steel-
10 | 152062:2011 Specification
mwﬁmmmwwm
11 | 15 4759:1
" Products -Specilication i TR

FiO ; i
. e T
For Himalayan Solar PVt Ltd: ey beink1oase
o0
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MATERIAL PROPERTIES:
Material | Property T |vale | unis
Mﬁ S 23 kN/m?
"MZ0! Characteristic Strength 20 N/mm?
Modulus of Elasticity 250000 N/mm?
High Strength | Density 78.5 kN /m?
m ng Characteristic Strength 500 N/mm?
Modulus of Blasticity 200000 N/mm?
Density 78.5 kN/m?
Suructural Steel | oy oo ceeristic Strength 210 8250 N/mm?
Modulus of Elasticity 200000 N/mm
Section Properties
s S = - < . —
S 1) WA T A KAl T
e ==
——— 3 1 —
PLANT INFORMATION:
Satiaation Rajasthan/Haryana/Madhya Pradesh. India Wind
ot 41.6m/s(150kmph)
SOFTWARE USED:
Below listed software are used for the structural analysis and design;
5. No. | Software Name Develaped By U
Research Suut'ﬁm
1 | STAAD Pro i w0
Berkely, USA Design
In-house developed MS -Excel
z
T e, s
| g
& N \uulm,
4 New Delhi-110025
t. Ltd. .
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Z. LOADS:
Load Calculation:

Horizomal
Tabel Configuration = -

4 3 2
Module to Module Gap = 20 mm
Module Tilt = 30 mmm
Weight per module = 24 ]
Weight of 10 Modules = 240 kg
Length of Puriin = 5300 mm
'.Hnl..dmﬂ 4
1 11.32
Member load per unit length = -

0.1132 kN/m

umuummmw-ﬂuumm—hm

touch with the puriin upper face.
TR, KRALT
Professor
mhnm;m
Jamia Milia Isiamia
New Deinhi-110025
For H'imalayan Solar Pvt. Ltd.
N
Auth.{Bignatory
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Basic Wind Speed = 1.6 ms
Design Period = 25 years
Type of Module Mounting Structure = =
Temain Calegory = 2
Minimum Module Clearance From NGL = 1.0 m
Height of Termain/Buiiding = 10 m
Risk Coeffcient Factor (ki) = 080 Table-1, 1S-875, part-3-2015
Terian Factor (k2) = 1.00 Table-2, 1S-875, part-3-2015
Topography factor (k3) = 1.00 9”'::“'“‘""&“' puas:
importance factor (kd) = 1.00 wudmm&
Design Wind Speed, Vz=Vbk1"k2"k3"ké= 744 | mis
‘Design Wind pressure, Pz =0.6"(Vz)*2= 10 | Nsgm
As perLalesi code 15875 (Part-3-2015), the designwind pressure Pdcan be obtained a3 as per clause
72, Pd=Kd. Ka. Ke Pz - -

K = Wind directionaity factor T - i
Where, | Ka=Area averaging factor 1 Table-4 of IS: 875 part 3- 2015|

Ke = Combination factor 09 e
Hence, Design pressure = Pd = Kd.Ka Kc.Pr= . I mn

Praleszor
Depit. of Ci '

)
Fio i g & wecniclogy
mﬁtﬁ ¥

| o Ltd.
For Himatayan Solar P :

n ;
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Calculating pressure coefficient for mono-slope roof;
2w T
+Cp _I

SIGN CONVENTION
+  TOWARDSTHESTRUCTURE(SUCTION),-AWAYFROMTHESTRUCTURE(UPLIFT)
mmmmmmamwmm“ need pressure
coefficient The currentstructure falls under mono-siope free roofs. Pressure coefficient for
mono-slope roof is found out referring section 7332, Table B, 1S: 875, Part3 - 2015. The
pressare coefficients foramono-slope freeroof of 20" tilt angle and solidity ratio of 0.

WNDLDAD UPIARBICORMNARD (+ DIRECTONI =~

_,_1.;

. £ .-hun-
For Himalayan Solar Pvt. Ltd. ’

A%T@:é’ﬁ;tory

WWFMF=G|:‘A'H

Pressure Coefficient for Upward | , 4 {(As per ISB7TS

wind -Cp ‘ Part-3, Table-7)

mmhm 0.8 (As per |SBTS
wind, +Cp - Part-3, Table-7)

Dﬂmmw B81.21 | Nisgm

Design wind pressure(Upward

Direction) = Cp"Pd o Niagm

Design wind pressure{Downward

Direction) = Cp*Pd 544.97 N/sqm

A-{1M1;ﬁmuﬂq WAl sqm

UpwardWindforce Fu=Cp*A*Pd= | -16.09 KN

Downward Wind force Fd = Cp*A*Pd 0.8 -

Here, we are considering aplied wind force of Solar panels shall be bear by Puriin

Upward Wind force per unit

_!:"Hw@'aalw . kiN/m

DownwardWind !

purlin length, F=Fd/(4"5.3) 0.47 At

Note:- Negative sign shows Upward disection of Wind Prajessel | g
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’-rﬁ\#w e ‘r-n-l'_'(“ = “ T
.‘Im' " - e ey
MMS SECTION DETAILS
ELEMENT S _
Lentgh (mem) | YR | Lip (mem) T——
COLUMN | 13070 |0 0 48
FAFTER 1 08 @ |0 29
- Tw 0 15 2
As per table-29, (5-875_port-3 velse of co-effickent & Reduction foctor sholl
be refered
ove
Wind Facing —
SECTONS | ANGLE OF i Wan@in | o o | m E
_— s mn@ | )% | %O | g
COLUMN | g0cegree | 20 | 1397 2000 52 | 140 070
. V2
Wind Fading u '
SECTON | ANGLEOF | oo wan@) | e | B P
] WIND in mm (2- mm (1) JoXe *Di) .
directon) dr )
COLUMN | g gegee | 20 |[1307 2000 s2 | 140 | om0
Odegree | 20 |98 3100 a5 | 2 0.78
Dy, KHALID Be
P
Degit, of Lol ~ i
Mow Defhi-110025
= a td.
For Himalayan Solar Pvt.L

iy
Alith. pignatory
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LOAD COMBINATION
LOAD TYPE L/C LOAD NAME
Primary 1 Dead Load + Module Weight (DL+MW)
Primary 2 WIND UP
Primary 3 WIND DOWN
Primary 4 WIND X
Primary 5 WIND Z
Combination 6 1.5 (DL+MW)
Combination 7 1.5 (DL+MW+WIND DOWN)
Combination 8 1.5 (DL+MW-+WINDX)
Combination 9 1.5 (DL+MW+WINDZ)
Combination 10 1.2 (DL+MW+WIND UP)
Combination 11 1.2 (DL+MW+WIND DOWN)
Combination 12 1.2 (DL+MW+WIND X)
Combination 13 1.2 (DL+MW+WIND 7)
Combination 14 0.9 (DL+MW)+1.5WIND UP
Combination 15 0.9(DL+MW)+1.5 WINDDOWN
Combination 16 0.9 (DL+MW)+ 1.5 WIND X \
Combination 17 0.9 (DL+MW)+1.5 WIND Z
Combination 18 1.5 (DL+MW)+ WIND UP B oo o
STy
9 Mor Dtk

For Himalayan Solar Pvt. Ltd.

/"
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3. STAAD MODEL:

3D RENDERED VIEW

D, KHALID M
NOUE NUMBER Prafyssoc
-Beptt-of e 4

FQ e g & Hrqw
For Himglayan Solar Pyt. Ltd.
uﬂﬂ
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. A
N 4?\\
A RN p.s

BEAM NUMBER

4. DEFLECTION CHECK:
As per IS 800:2007, following table can be referred for -

T & DBt Ll
Trmal  Golmses  Sutigsiasd —
1 m i - —... _- ..
[ e mmoe | o S
A - feamp— e sliing Py
! ity faliy
H o e (22 2
l iy Gy e
1 ==-'n Gty G
l | -y - . “" "'"'-
[ Frem— L ! i ity
—
! ——— oy hamend l E: _—
Crass w— [rr—— Gy 1 Vi pmiden
t e N
K i E-—M. s n‘.mntir
" e u" Foless
i ' [ramr— . ————— le“_ i "
= MEE“'H A sy
el By lomm oy m I
! { Ermie . ey v B lm
= = = Semeny g

For Himalayan Solar Pvt. Ltd.
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Column deflection check: - - ]

Maximum deflection in Column =4.457 mm
Permissible limit for deflection in Column =2000/ 240=833 mm> 4.457, Hence OK

Dr. KHALID -
Prolos i

Maximum deflection in Rafter = 17.219 mm
Permissible i mit for deflection in Rafter=3100 / 180= 1722mm> 17.219, Hence OK

12

For Himalayan Solar Pvt. Ltd

e
uth. Signatory
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Purlin deflection check:
LE
-,
LR
| B B
FORET
AITT s
B e
BBt
AT —
Maximum deflection in Purlin = 7.007 mm
PermissiblelimitfordeflectioninPurlin=5300/150=35.33mm>07.007, Hence OK

5. RAECTION SUMMARY: b,
Wertical u-h-n'l idomant
T T E—
fichiy xN) k) {iaim) (i) {jxhm)
Max FX 1 | 15Dy (X7} 4.502 0,000 oooo| 0000 02885
Min FX. 1 e SoLeve]|  aee| 1745 0,000 0o00| -0.000 -0.490
Max FY 1 Je15@Leanne]| 0000] 17888 0.000 0000 -0000 -0,490
n FY 1 JraomoL+mw| -0o00| -ir3sd| -0000] -0oo0 0000 0.637
Max FZ 1 | E1SOLANe| 0000 17845 0.800 0000] -o00| -o4mo
Min FZ 1 |&ispLsvwe | onoo ap0z| -iam A8 0.032 0.070
Max MK 1 EiLsmuaae]  opo0] 17845 0,000 amo| -0o00| 40
Wim M 1 | 15Dl 0,000 4002 -135es 2.H8 0.032 0,070
Max MY 1 | BASOLMW y 4.802 1509 3018 [T =T 04970
Man MY 1 [E1S(DL-MW| ooba] 17.845 0.000 0000 o000 0.480
Max MZ 1 HosmLy | 0000 17344 -0.000 -0.000 817
MaMZ | 1 | 615D 0000 | 175 opoo| 0000 ﬂ'w
Sl
SR
New Ceihl-110025

For !-fimalayan Solar Pvt. Lid.
13 . o -
Auth. Qignatory
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6. UTILITY RATIO:
(Beam | Anals | Desgn | Achm R0 | Came |UC| M | @ ¥ N
Progety | Ppery |Rato | R (Actiddow) o) | @) | @) | )
{ [pPisn [eeiwm [ asz| too0] ol Secazi2 | af wioo| arme| 45700] o
2 |eevon |Peiwn |omeo| 1000 om0 |Sect212 | 8] wioe| o] ©7000| 400
3 | TuBosn9 | Tuesamg| oom| 1oo0| 000 [ Sec 84 o] ame| smo| o] w0
4 [rumeedme|Tusseso| oo | toe0| oomisecs212 | of ame| ®x0] | %010
5 | Tusssesas | vueesed| oo | 1oo0] 0oe|Secudzz | | sme| waw0] | &0
6 |Tusesms| vusesstzo| ooet| 10o0| oom[Secwazz | w| eme| msw| dew| MW
7 |mssms | mmee| aom| 1| emfsecsd | o] aom| wm| nw| ww
3 |Tueseims|Tumesize| ooee| 10| oowfsecosz: | w| sme] wm0| | a0
o |pPun [eeam (o] tom| oom(sectizz| 7] 250 1m| m| 6w
0 |rPoe |Peed [ow] 1om] om|secsszz [ 7] aze]| sm]| sm| nm
11 | TuBesAms | TuBssa20 | om0 | 1m00]  0.000|Sec 4 ] ame| wsw| M| @w
12 | TUBSGER2S | TUBSGAR20 | 0.596 | 1000 0516 |5ec 9322 | 7| 406 %60 80| MW
1 |Tueesis | Tumesin | 0z | 00| 0m]secs32z | w| soe| ess0| M| s
W |Tumeioe|Tume2s] o | 1o0] 0% |Sectd2 | w| Ems| wae]| dwe] Wi
. 15 | Tuessées | ueseazs| ooo| toon| 0000 {Secad ol ems| waio]- nwe] miw
% |Tusesee2s | TUmosma| 0230 | 1om0| ez |secws2z | 7| ame| wsw| dwe| mibe
1 | Tueeseezs | Tueesems| oooo | 1000| om0 {Sec s o| sme| 0| | mw
1 | TUBSMR2S | TuBeeMR2 0| 0516 | 1000 059 [Sec9322 | 7| amé| M0 | oW
% |meesis|mmesin| oz | 10| ozmfsecsszz | w]| ame| wso| | wio
» |Tusssis|Tueesins] 058 | 1om| 058 [secs322 | W] sew| wam| ww| wiw
N | Tuseeieas | Tuseizo] 0000 ] 1000] 0000 | Sec 84 8] sow| wao| | s
2 |Tueosidad|Tumsedszs| 0233] tooo| 0230 |Sec0322 | 7| emé| wmo| | s
n |ncse [mesme |os| 10| 03 |eengz | W] 3ma] Ami] TR oM
A |[mcswe [mesae [oam| wooo| 047 [BedeComp| W) 333] B3]  Tse|  oow
% |rocsoe [ncsm |ods| 10| osis|emmgl | M| 8| man| 7S] oom
% |mcswne |mosoe |odn| tom| 04w |send+comp| M| s3] Hwm| 7
Deptl of Civ: ing
| FIO Enging N

14
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Bean [ Dol | Design | Ackal Mowatl Rao | Cavse |UC| A 7 ] o
Popedy | Popeny | Rafo | Reio (ActiAlow) e | @ | o) | e
7 _|wcsox |ncso [03i5] 1wo] 0MS|BeedegZ | W] 3XS| 2%31]| 782] 00
A |[mcsie [mcsim | 04| 10| oam [BedeComp| 14| 33| BM1| N2 0M
2 [mesing [rocsio | oMs| 1000 os5[Besngz | 4] N3] 28341] 182 0ok
W |7CsC [T0CS0 | 0450 1000] 0450 |BendeComp| 4] AND| 21| 7S] 00M
N [mesioe frocsm [014] 1000 ofM[Beedeg? | 4] JN3] B3] 152 00k
2 |mcsin2 [rocswna | o] 1000] oM [Bedmgz | M| 1Ma| B3| 75R| 0oM
3 |[mesie [nesame | o] 100 BecigZ | M| am]| =] 7S] 00w
% [mesioe [mesima [oda| 1000] ofM|Bendegz | W] 3| Zam] TS| oM
3 [mesie |rcsenc |oos| 1m0]| 00 [Beadngz | W] 30| S30| TSR 00K
¥ |prol |PPoM 07| 10o0| o0S7[Sec8322 | 7| 12| 640]| G40 nin
o |red [reeu  [osr| too] oSr|seceaza | 7| 0| eam0| 64| 120
4 |peon [Pem  [ooei| tom] o0 |Seci22 | 7| 250] 3om| 3ow0| 6
£ [eoa [Peos Joosa| tom| ossafsecnaz: | 7] 3| see| s0| 2280
o |mesoa [mesoe |osa] tem] orfeesdngz | W] x| S| 7se] o
u |mese [meseme [oox| 1oo0] oos|eending2z | W] o] M| TSR] oM
6 (mosne [mocsme (o] tom| omo|mesdngz | W] 33| ZmMi| TSR]
]
CONCLUSION:

Thestructureisfound tobe safe and the maximum utility ratio observed is 0.597. The IS Code
referred during analysis is IS800-2007 & IS 801- Code of practice for use of cold- formed light

gauge steel structural members in general building construction,IS875- Part3:WindLoads
andIS875-Part1:DeadLoads.

15 For Himalayan S:i.'a

Dr. KHALI™
Professne
¥4 s fechnglogy
Jamin Milla izlamia
New Deibl-110025 .

r Pyt. Ltd.

|

Auth. Signatory



i S . —

SBPPL-EESL-9MMS-N- SECTION: Cover shest L

srrrran | (%6) Himalayan Solar 4

‘9 MODULE MOUNTING STRUCTURE

7. STAAD INPUT DATA:

STAAD SPACE

START 308 INFORMATION

ENGINEER DATE ©3-Nov-2@

END JOB INFORMATTON

INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES

18e8; 291.10; 30 20; 4 -1.351.38;, 5 -1.38561 1.31362 @;

& B.478755 2.25832 @; 7 -0.431174 1.77643 B; @ 1.34562 2.71605 B;

g 1.39 2.75 @; 10 -8.B12749 1.23883 B; 11 1.14758 2.48674 @;

12 -1.35 1.3 -1.62; 13 -1.38561 1.32382 -1.62; 14 8 2 -1.62;

15 8.478755 2.25832 -1.62; 16 -8.431174 1.77643 -1.62;

17 1.34562 2.72605 -1.62; 18 1.38 2.75 -1.62; 19 -1.35 1.3 1.82;

20 -1.39561 1.32302 1.62; 21 @ 2 1.62; 22 9478755 1.25832 1.62;

73 -9.431174 1.77643 1.62; 24 1.34562 2.72605 1.62; 25 1.39 2.75 1.82;

26 -1.30561 1.32382 -2.65; 27 -8.431174 1,77643 -2.65;

78 1.34562 2.72685 -2.15; 31 -8.431174 1.77643 1.65; 32 1,34562 2.72685 1.15;
34 0 @ 8; 35 -1.38561 1,323682 2.65; 36 0.478755 2.25832 -1.15;

37 B.478B755 2.258321 1.15;

MEMBER INCIDENCES

112;223 345;436;557;,673; 789 868;9518; 18211

11 12 13; 12 14 15; 13 13 16; 14 16 14; 15 17 18; 16 15 17; 17 19 19; 18 21 22;
19 28 23; 20 23 21, 11 24 255 22 22 14; 235 13; M 7 16; 25 8 17; 16 6 15;
275 28; 287 23; 29 8 24; 30 6 22; 31 13 26; 32 16 327; 33 17 28; 36 23 11,
37 24 32; 39 14 2; 48 2 71; 41 11 8; 42 10 2; 43 20 35; 44 15 36; 45 12 37;
DEFINE MATERLIAL START

LSOTROPIC STEEL

E 2.05:+088

POISSON €.3

DENSITY 76.81395

ALPHA 1.2e-085

DAMP 8.83

TYPE STEEL

STRENGTH FY 753288 FU 487888 RY 1.5 AT 1.2

END DEFINE MATERIAL

CONSTANTS

MATERIAL STEEL ALL

MEMBER FROPERTY INDLAN

1 2 TABLE 5T PIP1397L

18 39 49 42 TABLE 5T PIPazaL

9 41 TABLE 5T PIP337L

3 70 8 11 TO 22 TABLE ST TUB96481.9

MEMBER PROPERTY COLDFORMED INDIAN

23 TO 33 36 37 43 TD 45 TABLE ST 7@CS548x2

SUPPORTS

1 FIXED

MEMBER RELEASE

23 TO 33 36 37 43 TO 45 START MY MY MZ

23 TO 33 36 37 43 TO 45 END MX MYy MZ

[__LOAD 1 LOADTYPE Dead TITLE OL+Md

16
For Himalayan Solar Pvi. Lid.
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SECTION: Cover sheet % !

SELFWEIGHT ¥ -} N -
MEMBER 1OAD

13 TO 33 36 37 43 TO 45 UNL GY -9.1132

LOAD 2 LOADTYPE Live REDUCIBLE TITLE WIND UP
MEMBER LOAD

23 T0 33 36 37 43 TO 45 UNT GY 0.76

LOAD 3 LOADTYPE Live REDUCIBLE TITLE WIND DOWN
HMEMBER LOAD

23 TO 33 36 37 43 TD 45 UNI GY -9.47

LOAD 4 LOADTYPE Live REDUCIBLE TITLE WIND 7
MEMBER LOAD

12 UNT G2 9,066

170 811 T 22 WML 62 0.1

LOAD 7 LOADTYPE Live REDUCIBLE TITLE WINO X
MEMBER LOAD

12 UNI GX -9.966

LOAD COMB 5 1.5(DLeMd)

11.5%

LOAD COMB & 1.5(DLeMd+ WIND DOWN)
115318

LOAD COMB 8 15(DL+Md+ WIND 2)
115418

LOAD COMB 9 1. 5(DL+MdsMIND X)
115718

LOAD COMB 18 1.2(DL+MdeIND UP)
1121212

LOAD COMB 11 1.2(DLeM=WIND DOWN)
‘112312

LOAD COMB 12 1.2(DLeMHIND 2)
11.241.2

LOAD COMB 13 1.2(DL+MMsWIND X)
13,2712

LOAD COMB 14 ©.9(DL+M)+1.5 WIND UP
1091215

LOAD COMB 15 0.9(DL+Md)+1.5 WIND DOWN
19.9 3 1.5

LOAD COMS 16 ©.9(OL+Md)+1.5 WIND 2
19.941.5

LOAD COMB 17 ©.9(DL+H)+1.5 WIND X
189715

LOAD COMD 18 1. 5(DLeMN)+WIND P
11.521.8

PERFORM ANALYSIS

PARAMETER 1

CODE 15869 (5D

FYLD 218060 MEMD 1 TO 22 39 TO 42
CHECK CODE MEM8 1 TO 22 39 TO 42
PARAMETER 2

CODE I5801

FYLD 250008 MENS 23 TD 33 36 37 43 O 45

CHECK CODE MEMS 23 TO 33 36 37 43 TO 45
FINISH

17
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8. STAAD OUTPUT:
i (]
| MemberNumber: 1 : l
| MemberSection:ST PIP1397L (INDIANSECTIONS) |
| Status:PASS Ratio: 0.161 CriticalLoadCase: Blocatiom: 0,00 |
| CriticalCondition:Sec.8.2.1.2 |
I
i MemberNumber: 2 I |
| MersberSection:ST PIP1397L (INDIANSECTIONS) |
| Status:PASSRatio: 0.068CriticalLoadCase: Blocation: 000 |
| CriticalCondition:Sec.8.2.1.2 I
: (|
| MemberNurber: 3 ' |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.000CriticalloadCase: Slocation: 005 |
| CriticalCondition:Sec.8.4 I
i 1
| MemberNumber: 4 ' |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.087 CriticalLoadCase: 14Location: 0.00 |
| CriticalCondition:Sec.9.3.2.2
STAAD.PROCODECHECKING-IS-800-2007-LSD(V2.0)
= |
| MgmberNumber: 5 l
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
|Stams:PASSRatio: 0.044 CriticalLoadCase: 14Location: 098 |
| CriticalCondition:Sec.9.3.2.2 |
| |
| MemberNumber: 6 I
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
|Status:PASS Ratio: 0.086 CriticalLoadCase: 14Location: 049 |
| CriticalCondition:Sec9.3.2.2 |
I |
| MemberNumber; 7 I Dr. K
| MemberSection: ST TUE96482.9 (INDIANSECTIONS) ¢ e "
|Setus:PASSRatio:  0.000CriticalLoadCase: Blocation: 000 | FIO Endyer ~—~~nology
o Jamia | gtamsa
| CriticalCondition:Sec.8.4 I New Dulhl-190025 -
: :
I
| MemberNumber: 8 I |
| MemberSection: ST TUB96482.9 [INDIANSECTIONS
|Status:PASSRatio: (0.046 CriticalLoadCase: 14Lm£in:-. 0.00 I
1

For Himalayan Solar Pvt. Ltd.
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STMD PROCODECHECKING- E'&ﬂﬂ-lﬂﬂ? LSD{VE.D]

LLL Lh i LLLJ

Lss

| ]

| MemberNumber: 9

| MemberSection:ST PIP337L (INDIANSECTIONS)
| Seatus:PASS Ratio: 0.058CriticalLoadCase: 7Location: 042
| CriticalCondition:Sec9.3.2,2

i

| MemberNumber: 10

| MemberSection:ST PIP424L (INDIANSECTIONS)
|Status-PASS Ratio: 0.166Criticall.oadCase: 7 Location: 0.00
| CriticalCondition:Sec.9.3.2.2

| MemberNumber: 11

| MemberSection: ST TUB96482 9 (INDIANSECTIONS)
|Status:PASSRatio: 0.000CriticalLoadCase: 8Location: 0.05
| CriticalCondition:Sec.8.4

I
I
| MemberNumber: 12

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
|wmm 0467 CriticalLoadCase: 7Location: 0.00
| CriticalCondition:Sec.9.3.2.2

STAAD rmmumus—mmmumm

I
| MemberNumber: 13

MemberSection: ST TUB9G482.9 SECTIONS)
SumsbASSHaty, | D26 CriscslloadCase. 14Location: 098
| CriticaiCondition:Sec9.3.2.2

i

L]

| MemberNumber: 14

| MemberSection: ST TUBS6482.9 (INDIANSECTIONS)
| Stastus:PASS Ratio: 0.549 CriticalLoadCase: 14Location: 049
| CriticalCondition:Sec 9.3.2.2

I

]

| MemberNumber: 15

| MemberSection: ST TUB96482 9 (INDIANSECTIONS)
|Status:PASSRatio: 0.000CriticalLoadCase: BLocation: 0.00
| CriticalCondition:Sec.8.4

[

| MemberNumber: 16 ;
| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
|SGusPASSRatio:  0211CritcalloadCase.  7locaion:  0.00

19
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| CriticalCondition:5ec.9.3.2.2 I
STAAD.PROCODECHECKING-1S-B00-2007-LSD{V2.0)
LT S R T P R T Y (LE L]
I.................‘_ AR A, ______._..,__________.-__-_.4-..L__“_._.........--....,...'
MemberNumber: 17 |
| MemberSection: ST TUB96482,9 (INDIANSECTIONS) |
[ Status:PASSRatio: 0.000Criticall.oadCase: Blocaion:  0.05 |
| CriticalCondition:Sec.8.4 |
L 1
i MemberNumber: 18 l |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
|Status:PASSRatio: 0.467CriticalLoadCase: 7location: 000 |
| CriticalCondition:Sec.9.3.2.2 I
1
I r i
| MemberNumber: 19 : |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
|Status:PASS Ratio: 0.263 CriticalLoadCase: 14Location: 098 |
| CriticalCondition:Sec.9.3.2.2 I
| (]
| MemberNumber: 20 l |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.549 CriticalLoadCase: 14Location: 049 |
| CriticalCondition:Sec.9.3.2.2 |
STAAD.PROCODECHECKING-iS-800-2007-LSD(V2.0)
# 1
| MemberNumber: 21 ' |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.000CriticalLoadCase: Slocation: 0,00 |
| CriticalCondition:Sec.8.4 |
I |
| MemberNumber: 22 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.211CriticalloadCase: Tlocation: 0.0 | Dr. X
| CriticalCondition:Sec.9.3.2.2 I Pro:.
i " I Fl‘ﬂ [
emberNumber; 39 g 39
| MemberSection:ST PIPe241, (INDIANSECTIONS) | e
|StatsPASSRatio: 0.590CriticalLoadCase: Tlocation: 185 |
| CriticalCondition:Sec.9.3,2,2 |
[
1
| MemberNumber: 40 |

For Himalayan Solar Pvt. Lid.
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| MemberSection: ST PiP4 24, {lNDleSEﬁTIDHS] |
| Status:PASS Ratio: 0.590Criticalt.oadCase: 7Lacation: .00 |
| CriticalCondition:Sec,9.3.2.2 |
MWDMIWHHE-HW-MT-HD[VZ.U}
B bhdoan heende AL LT T e
. R | ........-..h..--H.....h..-..._.-.-.-.h.-..--..-..|
|MemberNumber:41
| MemberSection:ST PIp2371, (INDIANSECTIONS)
| Satus: PASSRatio; 0.083Criticall.oadCase: 7 Location: 000 |
| CriticalCondition:Sec9.3.27 |
|=~==- w2 = - B i
| Mesbie b : " i
| MemberSecrion: sT FiPddaL 51 TosE !
| Beavus: PASE Matio 0055 Crition]Londluny T tocatisn: a.R
| CritleaiCondition:fec.9.1.3.3 '
STAAD.ProCODECHECKING-(1801)
|+ o -
;uum:ummmn |
| |
|Muzammmm LEN
1620.00 GOV.LOC:810.00)
ISTA“E:FHSSMTI& 0.267 WMWMH |
|——':‘-'I“I-I—-'-.ﬁ--‘-r---lull---——-"—-—-'---IH-—"---‘HH---—
[UNITS:MM,KN,KNM,MPA |
| |
1Hmmmm LEN:
1620.00 GOV.LOC:810.00|
ISTATUS: PASS RATIO= 0.398
GOV.MODE :Bend +Compress GOV LOAD:14 |
I -
[UNITS: MM KN,KNM.MPA b
I |
|MEMBER#2S SECTION:70CS40)2 LEN: Or KHALY
1620.00 GOV.LOC:810.00| g Pe
STATUS:PASSRATIO= 0.267 GOV, MODE BendingZGOV.LOAD 14 . —
---—-------l----n---u---a.----------------H----------- ﬂ. “w
|UNITS:MM,KNKNM MPA |
For f""l| I3 ';!}'ar't Solar Pyt Ltd
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O

| |
IMEMBER® 26 SECTION: 70CS40X2 LEN:

162000 GOV.LOC:810.00

ISTATUS:PASSRATIO= 0,379

GOV.MODE M+Cﬂl‘ll!l'lﬂﬁ°"n‘ LOAD:14 |

R =

JUNITS:MM,KN.KNM,M PA |
] |
|MEMBER#27 SECTION: T0CS40X2 LEN:

1620.006OV.LOC: 810.00)

|STATUS:PASSRATIO= 0.267

GOV.MODE:BendingZGOV.LOAD: 14 |

|

imnmm |
|

[MEMBER#Z8 SECTION: T0CS40X2 LEN:

1620.00 GOV.LOC:810.00]

ISTATUS:PAS RATIO=0.398

GOV.MODE:Bend+CompressGOV.LOAD:14 |

—
lﬂmnmm |
IMEMBER#29 SECTION:70CS40X2 LEN:

1620.00 GOV.LOC:810.00 |
|STATUS:PASSRATIO=0.267

GOV.MODE:BendingZGOY.LOAD: 14
I

|UNTTS:MM, KN JKNM,MPA |
| |
|MEMBER#30 SECTION:70CS40K2 LEN:

1620.00 GOV.LOC:610.00 |

[STATUS:PASSRATIO= 0.379
GOV.MODE:Bend+CompressGOV.LOAD:14 |

1
!

§
§

- wring
HH&M

f..
i

 —
lm:ﬂm.uuna |

%gl:mn SECTION:70CS40X2 LEN:

00 GOV.LOC:515,00 | £

|STATUS:PASSRATIO= 0,099 For Himalayap Sol
GOV.MODE:BendingZGOV.LOAD: 14 | ar Pvt. [ tg.
‘FI b sanres uﬂ e
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cremmrmesramannns|

|UNITS:MMKNKNMMPA l

IMEMBER#32 SECTION: 7DCS40X2

LEN:

1030.00 GOV.LOC:515.00 |
ISTATUS:PASS RATIO= 0.099
GOV.MODE:BendingZGOV.LOAD: 14 |

JUNITS:MM,KN KNM,MPA |

IMEMBER#33 SECTION:70CS40X2
LEN:530.00 GOV.LOC:265.00 |
[STATUS:PASS RATIO= 0.026

GOV.MODE:BendingZGOV.LOAD: 14 |
1

1
JUNITS:MMKNKNM.MPA |

|
|MEMBER#36 SECTION: 70CS40X2

1030.00GOV LOC:

LEN:
515.00|

|STATUS:PASS RATIO= 0.099

IMEMBER#37 SECTION:70CS40X2
$30.00GOV.LOC:

LEN:
265.00

|STATUS:PASSRATIO= 0.026
GOV, MODE: BendingZGOV.LOAD: 14 |
i

|
|MEMBER#43 SECTION:-70C540X2

LEN:

1030.00 GOV.LOC:515.00 |
|STATUS:PASS RATIO=0.099

GOV.MODE:BendingZGOY. LOAD: 14 |

[UNITS:MM,KNKNM MPA

|MEMBER#N 44 SECTION:70CS40X2

23

RYoftisy,

New Dule i 0kogy
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530.00 GOV.LOC: 265.00 |
ISTATUS:PASSRATIO= 0.026
GOY.MODE:BendingZ GOV.LOAD:14 |
|....._._.....-......-“-......._-_,_.“_..L._.“u_.."_-- i
|UNTTS: MM.KNKNM MPA |
| |
IMEMBER#4S SECTION:70CS40X2  LEN: 530.00GOV.LOC: 265.00|
|STATUS:PASSRATIO= 0,026
GOV.MODE:BendingZGOV.LOAD: 14 |
i 1
| . 0 i
Dr. IGHALIT
Mmﬁmhm“

For I-iimalayan Solar Pvt. Ltd.
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8. FOUNDATION
Braadth of Pedestal B = 0.40 m
Length of the Padestal L = 0,40 m
Unit weight of water Yw = 10.00 KNIm3
Unit weight of soil Ys = 2000 kNim3
Factor of Safety FOS = 15
Unit Weight of Pedestal Material Yp = 2300 kN/m3
Grade of Concrete = 20.00 N/mm2
Grade of Steel Fy = 500 N/mm2
Soil Bearing Capacity = 80.00 KN/m2
Bearing Capacity factor, Ny N = 0860
Bearing Capacity factor, Nq o = 175 1S:6403:1981 Table:1
! Nc .
Bearing Capacity factor, Nc = 688 Factors -
Downward force from Qv(t) = 1T.34 kN
superstructure(P)
Uplift from superstruciure Q) = 1748 kN
Lateral force from superstructure QH = 580 kN From STAAD
Moment from Supersiructure M = 3.02 kN-m Eﬁj
o . uting
UMWMdMPM = 0.40 m ﬂm:-
above ground . mmﬁ

Eor Himalayan Solar Pyt Ltd.
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DESIGN
VERTICAL CAPACITY OF FOOTING
AREA OF FOOTING:
Assume self weight of fooling = 0.1x17.34 KN w=0.1P
AP+P
F Total Weight = 1734+17.34 kN V.S
' = 19.074 kM
Area of Footing = 19.074/80 kN A= WISBC
Size of Footing, = 0238 m
=0.487 m
Therefore
Provide 0.5 m x 0.5 m Square Footing,
So
Total area Required =), 25 m2
Length of Footing =0. 25 m
Beadth of Footing =0. 25 m
, ;
| PRESSURE ACTS ON FOOTING:
Pressure P =PuhA KN/m2
P = 1.5x15.074/0.25 KN/m2
Pressure P = 11442 KN/m2

FACTORED BENDING MOMENT per 'm”:

Factored Bending Moment

Mu =PxLX((B-D}2)%2  KN-m
Mu -114.@.53{1:1.5-0.4#2)[‘:2 " KNem

Mu =0.0715 KN-m
L
RO« nndlogy
Jamia Muba
New Dedhi-11 :
25

For i-iimatayan Solar Pvt. Ltd.
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EFFECTIVE DEPTH:
Oreowes = VMu/0.133xfaxb  mm
s = ¥0.0715x10%0.133x20x500  mm
Craques = 8.0 mm
we provide Orapirna = 150.0 mm
For considerations increase depth 1.75 to 2 times more than the caiculated value
Ougures = 1500x2
Efective depth Groouins = 300 g
Owerall depth D =350 mm
Fooling cover = 50 p—-
Where
Mu= Factored Moment
fa= Characteristic Compressive strength
b= Breadth of Footing

AREA OF TENSION REINFORCEMENT:

Moment of Resistance

Mu = 0.87 Fy Ast d(1-Ast Fy/bd Fck) mm?

0.0715 = 0.87x500 Astx 300(1-Astx500/500x500x500x 20)

0.0715 = 0.87x500 Astx 300(1-AstxS00/500xS500x500x 20)

Ast =871 mm°

Dr. K=
Profes
Depu, .

o |Um
Dathi-110028 .

For Piima]ayan Solar Pvt. Ltd.
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AREA OF STEEL per m:

=Asl/span
=871/0.5

=1342 mm

AREA OF ONE BAR:

ast =n d°/4
Assume 16 mm dia bar, = 3.14x12%04
= 200.96 mm?

SPACING OF REINFORCEMENT:

=(Area of one bar/area/m)x1000

= (ast/Ast) x 1000

= (200.96/1342)x1000 mm
=149.748

Provide 16 mm dia bars at 150 mm clc spacing.

NUMBER OF BARS:

= (Astast)
= (1342/200.96)
=7 nos of bar

" CHECK FOR ONE WAY SHEAR:

(2) SHEAR FORCE PER 'm":

Vu =P XB X ((L-Dyz-d
= 114.42x1x{({D.5-0.4)/2-0.5)
= §1.48 o KN
Profgss~
Deptt o1 . g
.+ wonnology
27 Hﬂbllul-'rm'
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{b) NOMINALSHEAR STRESS:
Tv =Vulbd
= 51.49x10°/11000x300
= 0172 Nimm2
(c) percentage of steel:
=100Astbd
= 100x671/500x300
= 0.447

Now, Refer Table Na.18 Page No. 73 of 15456:2000
Tc = 046 Nmm2

Therefore,
Tv< Te

0.172 Nf/mm2 < 0.46 N/mm2

HENCE, Design is safe against one way shear.

Dr. KM/
Profus
Depil. -

wm ‘mw

N Dudhi-110025
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GENERAL.:

SCOPE

HisSGooUument

structureatana oftilt20

LOVET S

UNITS OF MEASUREMENTS

Units of measurements used in analysis shall be of S1 Unlis.

CODES AND REFERENCE

Following have been referred for analysis and design of the MMS
Project Reference Drawings/Documents

1 e Geo-Technical Investigation

4 IS 456 - 2000

Codeofpracticeforthedesignloadsfor
5 |IS875:Part1&2

[ ISB75:Part3-2015 structures - Wind

7 | IS800: 2007 (LSD) gnr practice for general construction in steel of

8 IS 801: 1975 Code of practice for cold formed steel

Y

9 IS 4923:2017

Specifications for Hollow Steel Sections Q;,.,",‘;'f‘f;‘“ e

ir’.ﬁ‘_"——-

ls1an

Structural Use Deptl -,
F -
| _ Hntmﬂudmediumandhi;hmlemltMM‘ ) 3
10 | I1S2062:2011 Specification New Delhi- 11

ivchnology

11 | 154759:199¢ Hot Dip Zinc Coating on Structural Steel and Alied

d.

Products -Specification * _...,an Solarl Pvt. L

cr H“ [RL=aLo
: N
AU,
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MATERIAL PROPERTIES:
Material | Property Value Units
Density 23 KN/m?
Concrete-M25} Characteristic Strength 20 N/mam?
Modulus of Elasticity 25000 N/mm?
High Strength | Density 785 kN/m?
Steel & Characteristic Strength 500 N/mm?
Modulus of Elasticity 205000 N mm?/
- Density 785 | N/me
Seenctural Steel Chncurltﬁc Stm:m:h 210 &250 N/mam?
Modulus of Elasticity '205000 N/mm?
mm
Prop | _—""m YT = 3 | Tistmeiad |
I I B T R
T ToCea ﬁ“ﬁf‘%ﬁw o —
L %_ A
1 (o Z545]  Soeo] _sowc] ejes|sves.
 PLANT INFORMATION:
PlantLocation: Rajasthan/Haryana/Madhya Pradesh. india
WindSpeed: 41.6m/s(150kmph)
SOFTWARE USED:
Bﬂmwm“mmmmmmm:
S.No. | Software Name Developed By Usages
Research Structural
1 | STAADPro Engineers Inc., Analysis And
Berkely, USA Design
Eor Himalayan Solar Pyt Ltd. .} P captest
Vot
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Horizontal

s

20 ;.

20
Weight of 10 Modules = 240 kg
Length of Puriin = 5300 mm
Nos. of Puriins = 4

: _ 11.32 kg/m

T S e 0.1132 kKN/m
All dead load of module have been applied as member load by consldering the modules are in constant
touch with the purlin upper faca, "

For H.imaiayan Solar Pvt. Ltd.
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“Table-2, IS-875, part-3-2015

7| Clause-6.3.3.10f1S: 875, part3-
.| 2015

Minimum Module Clearance From NGL = 10
Height of Terrain/Building = 10

| | Risk Goefficient Factor (k1) = 0.90
Terian Factor (k2) = 1.00
Topography factor (k3) = 1.00
Importance factor (k4) = | 100
Design Wind Speed, Vz=Vb*k1*k2*k3"kd= 37.44
Mnmm Pz=ﬂﬂ"n!:)“"2' 841.0

Table-1, 15-875, part-3-2015

Clause-6.3.4 of IS-875, part-3-
2015
mis

Nisgm -

)pparumtmm nmpm-mm.ﬂnwmmmmwmwm
712, Pd = Kd. Ka. Kc .Pz

Kd = Wind directionality factor 0.9 . g';;'-?-?-‘ﬂ IS-875, part-3-
Whete, | Ka= Area averaging factor 1 . | Table4 of IS: 875 part 3- 2015
Kc = Combination factor 0.8 _-g:-—r.umm:mma.
Hence, Design pressure = Pd = Kd.Ka.K¢.Pz= 681.21 | Nrsgm
-u‘g (Y
For Himalayan Solar Pvt. Ltd. ﬂ'p"g;mw o
10 \siama
W = sareia M, 40025
. Signatory
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Caiculnﬂngpmimcmnthrmamdnpemﬁ
T

SIGN CONVENTION
+ TOWARDSTHESTRUCTURE(SUCTION)-AWA

PLIFT)

For calculating the force on the panels from the pressure calculated above, we need pressure
thmmmmmmmmmh
mono-siope roof is ﬁmammmrmma IS: 875, Part3 - mam

mmmwmﬂ'ﬂ&mmmda

W Wind Force, F Gp‘!s'l’d ;
15875
m Coefficient for Upward 43 | \ men
: 1S875
m coefficient for Downward | o L (As PHT“D_
Design wind pressure,Pd 681.21 N/sqm
- Design wind pressure{Upward -885.57 Nisqm
Direction) = Cp*Pd . ,
Design wind pressure(Downward 544.97 _ N/sgm
Direction) = Cp*Pd : |
Surface Areaof Structural element, 2018 : sqm
A =(1998*1010*10)(10"6)
UpwardWindforce,Fu=Cp"A*Pd= | -17.87 kN
Downward Wind force,Fd = Cp"A"Pd| 41 g0 N e
Here, we are considering aplied wind force of Solar panels shall be bear by PurliBeptt of Civi - . -
Upward Wind force per unit puriin Islamia
length,F=Fu/(4"5.3) i N | 110025
puriin jength,F =F d/(4*5.3) : i Ear _
alayan Solar Pvi. Ltd.
Note:- Negutive sign shows Upward direction of Wind Y ¢

TR .- Y (TN
“Di\' LT
L fatar:
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MMS SECTION DETAILS
ELEMENT Width Thickness
s Lentgh (mm) (o) Lip (mm) (mm)
N 139.7(DIA) | 0O 0 45
RAFTER | o6 48 - o 29
PURLN |7 o 16 2
) s por’ table-29, I5-875,port-3 value of co-gfficient & Reduction fuctor :
Wind Facing -
SECTION | ANGLEOF Width @) | Lengthef | (n |, | Redudio
ctt ; member m2fs n Factor
s WIND o mm-(X- mend) yXe (%-Dir) ®
1 direction) 3 dir
COLUMN 90 degree | 20 | 1397 2000 152 | 140 0.70
: Dz
! Wind Facing
SECTION | ANGLEOF Width (D) Longlal | .0 | gp | PeAe
Cfn member mfs an
5 WIND in mm {z" mm m }_ X- u‘ﬁ} Factor
. direction)
dir (K
COLUMN | gdegree | 20 |[1307 2000 52 | 140 | o7
; 3100 1 35 | 32 0.78
or. KHALD o
FU.";'QN# El “u\uﬂ‘m
mﬂ- W
,pn'lll
Far H.in'.ai:ayan Solar Pvt. Ltd.
Bonp! -
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LOAD COMBINATION

LOAD TYPE L/C | LOAD NAME
Primary 1 Dead Load + Module Weight (DL+MW)
Primary 2 WIND UP
- Primary 3 WIND DOWN
Primary 4 WIND X .
Primary 5 |WINDZ
Combination 6 7 15 I_'DL-I-IIIW]I'
Combination 7 | 15 (DL+MW+WINDDOWN)
Combination 8 15 {bL-rHWi-WIHDK]
Combination g 1.5 (DL+MW+WINDZ)

i Combination 10 |12 (DLsMW+WIND UP)

Combination 11 | 1.2 (DL+MW+WINDDOWN)
Combination 12 1.2 (DL+MW+WINDX)
Combination 13 1.2 (DL+MW+WINDZ)
Combination 14 0.9 (DL+MW)+1.5WIND UP
Combination 15 0.9(DL+MW)+1.5 WINDDOWN
Combination 16 0.9 (DL+MW)+ 1.5 WIND X %
Combination 17 0.9 (DL+MW)+1.5 WIND Z v

wh
‘ ..mm"f‘?;ﬂ‘
Combination 18 | L5(DL+MWHWINDUP o & o
- put Lid. PO dCuitgs
Eor Himalayan Solar e ﬁ”fgnﬂ_

4
' uth \Bignatory
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3. STAAD MODEL:

)

(1)
i ¥ %Pw
NODEMEBEEMBER For Himalayan Solar Pvt. Ltd.

AL
Auth. Signatory
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4. DEFLECTION CHECK:
As per IS 800:2007, following table can be referred for deflection check. “

Tukés § Dellection Limiss
’ Tpa - Dt Last Mismer Sy e
= 5 & . - . m
v b Cmtilrar apes. ek chsddiag :
] o ol Windibed  Raer rapioring I:_ m
OnbtDlind o o ' i
I e & =
| | =em o~ o
Ha zrvn e { ﬁ—- T2 e
[EN— e x- M
I R ﬂ.;g -y
Gy (Wi bl g e, "
Poum—— fetrea parma) Fo A
t \ Cruses wind nﬂ“lﬁ e ;ﬁ’
5 Gl s pmcopile = oy
Lirvs et Vioue st Rasd :ﬂb prmrs .
eching :
] l { | S g For Himalayan Solar Pyt, Ltd
'~ = =2 e
![ Wiadt o wamey anit = s, canm - rgnator}
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Maximum deflection in Column =4.454 mm _ z
Permissible limit for deflection in Column =2000/ 240= 8.33 mm > 4.454, Hence 0K

nn:!lt-rd-ﬂeuﬂn&ech

:

For Himalayan Solar Py} 'y

Voo™

Maximum deflection in Rafter = 7.607 mm Auth, Signatory
Permissible limit for deflection n Rafter 3100/ 180+ 17.22mm> 7607, Hemce OK
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Purlin deflection check:

Maximum deflection in Purlin = 15.589 mm
PermissiblelimitfordeflectioninPurlin=5 m;15a=3533m>15.539muqx

W]
() (ikhdm)

Max FX 1 1 5(0L -MW- 0.188 5.070 0.000 0.000
Min FX 1 |ei5oLemw+| 0000 18393 0.000 0.000 0.412
Max FY 1 8:1.5 DL+ 0000 18393 0000 |  0.000 0.000 D412
Min FY 1 14:0.8(DL +MW 0000|] -48504| -0000] -0.000 -0.000 -0.398
Max FZ 1 | 9:1.5(DL+MW 0.198 5.070 0.000 0.000 0.000 -0.0T7
Min FZ 1 | S150LMW+ -0.000 sow| -Asp3] -3mS 0,082 0.121
Max MX 1 | &1.5(DL+MW 0000 18.383 0.000 0.000 0,600 0.412
Min MX 1 | B15OL+MN+ -0.000 5010] -1.563 3.5 ooI2{ o
Max MY 1 | B1SOL+MW -0.000 5070| -1.583 -3.015 0.012 0.421
Min MY 1 | 14:0,9(DL+MW 0000] -18504| -0.000 0000 0000 -0.309
Max MZ 1 | B15(DL+MW+| -0000] 18.383 0.000 0.000 0.000 0412
Min M2 1 14:0.9(DL+MW -g000] -18.504] -0.000 -£0.000 0,000 | . -0.398

For H‘tmatayan Solar Pvt. Ltd.
0.
Auth natory
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6. UTILITY RATIO:

Beam [ Ao | Do |McnmlAlowa] Ralo | Gase |G| M| € | § | ©
Progerty | Propety | Rafi | Raio (Actiklow) [ ]| ) | @) | e |

| [PPIOTL |PPTL | 02| 1000  0102|Sec8212 | 8] faf0] 470M| L700{ 840
2 [PPIITL (PPITL |0080( 1000 008 |Sec8212 | 8 12100 &TOOD| ATON0| GTAQW
3 | TuBsees2y|Tumosie20) 000 | tom| oo0(Sechd | 8 om| ess0| tew| Wik
¢ | Tusoea20 | Tumsi2s ) 004 | 10| 0104[Sec0322 | W] sms| sBw| dew| w10
5 | Tuseitos| Tumosi20| 002 [ 10| 002[Sectd2z | 4] sus] wa| w0 w0
6 |Tusoesms|TuBses2s] o | 10| osm|Secnaz2 | w| ems| sss0| me] mw
7 | TuBsei2o| Tusseias | aooo| 1000 oo0{Secdd | 6] Gots| 9580 0| mndm
0 | Tusoseas | TuBees20] 0nss| 10| 0085800322 | W] doe| a0 0| W
g [pesn feean oo 10| omefsectdzz | 7] 25k 0| a0 6@
0 [PPQL [PPOAL o] 100] 0M{Sec0322 | 7| 32| eu0| G0| 120D
i | TuBsednze| TuBseues| ool 10| oow|Sechd | 8] ame| %m0| o] a0
12 |Tusosdezg|TuBosesas| 06se| 1000 0854[Sec 9322 | 7| BoB| 95810 18| B0
13 |TuBsed2g | TuBoese2s| 08| omo| 033[Sec0d22 | 4| aow| sst0]  dom0| 0w
{4 |Tusosétas | uBseumas| 067 | 1000 067 |Sec.8322 | W] 80| ®B6| M| 0
1§ [Tusoedezd|TuBossze| ooom) 1000 00 |Sechd | 8] BoS| o5m0| 3180| &I0
16 |TuBosdmes | TuBoed20| 05| 10] 025[Sech322 | 7| oms| sm0| sk|
17 | Tusese2s | Tumosas2s | oooo| 1000 omo[Secsd | 8| oms| ss0| dsw| e
1 | Tusosét20 | Tumcsde2s | 0654 ] 1000| 0854 [8ec 0322 | 7] sol| 50| | am
19 | TuBssdo | TuBesiazs | 038 100] 08810322 | M| am6| k0] Nsed| W4
A | Tupesitas|Tueeeee2e | agm| 10| oem|Ses0sz2 | | ame] esee| | W
2 | TuBoseszo|Tuneees2s| 00w | 1000 oo0fsectd | 8| omte] wep| 0| B
2 | Tusoeeezs| Tueesas] 0288 | 1000] o0a|se8322 | 7| so| osmo] e 0w
2 |mcsi0q [mesi [oss] two| oxs{besdngZ | M| 33| Ham| 7| o
u [ mesw [mosox [osu] 1000] 05w [BendeComp] 1] 3aa] e 71s2|, oo
2 |T00SHX |ToSDe | 03| to| 03 [BesdegZ | W[ 38| 3] 72| oo
+Comp| 4| am] sse| 7|  oou
B |70csi |mosia | 05| 1000{ 0.5 | Bend ¢ Conp 1M M&"
¢ (iimalayan Solar Pvt. Ltd, Qe vl
or | . %\\5‘\.\01 ) v:"e'?dig:::ﬁ ]
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Beam | Analysis | Design |Actal Cawse |UC| A T | b i
|| Popety | Poety |Raio | Raio (Aciklow) | | ) | ) | ) | )
W | WCSABC |70CSM0X2 | 0353] 1000| 0353 [BendmgZ | 14| 3303] 21| T3] 004
2 | 70CSHD2 | 70CSA0X2 | 0544 | 1000 054 |BendeComp| #4| 3303 23|’ TS| 0oM
» |ncsi [rocsie [osss| tom| osfeemimgz | ] 333 21| 18] LM
0 | fcsioe |70csi | 05| 10| 052¢[BewdeComp| 4] 333] XM1] 180 0.0
3 |7CSAKR |T0CSA02 | 0.4%9| 100| o049|BemiegZ | | 33| S| 15m| OM
- 2 | 70CSI0Q |T0CSADK | 0139 1000] 0430 |BeaingZ | 14| 33| 3341 T8
W |70 | 0o | 01| (o] 010 |BemigZ | W| oMs| sk | tsw| 00
3 |Tcsma [7mesame | 0139 1000| 0439 |BedngZ | 14| 38| 25341] 750 0.044
S | TSN | TCSKDE | 09| 1H0| 01 |GedegZ | %] S| 2| 1s2| 004
% |70CSAK |T0CSA0R | 0139 1000| 0139 [BendngZ | 14| 3303] BM1] 152 O
3 17coe | TCSIDe [ 01| 10| 010 |BendngZ | M| N3] 34| 152[ 00
W | 70csix |Tocsz | 0199] 1000| 0.4%9[BendngZ | 1] 3%3] 2534| 75| O00M
% [PPRUL |PPQRI | 0855 1000| 0915 [Sech3zl | 7] 3250] 64m|  6460| 12020
0 |PPGAL  |PPedL | 0615 1000 0615Sec 9322 | 7| 3250 6A0|  G460| 129X
W |PPuIL |PPBN  [oms| 10| O008[Sech2 | W] 250f 30| 30| 61
0 |PPOL | PPQIL | 008| 1om| 00|5ec0322 | 7] 425 4] 60| @
—* s ES¥ES. S5 ks = “
"""
w0
& wﬂ- ,JM
al ot S
For Himalayan Solar Pvt. Ltd. «%%rﬁ
N

Astr—Sighatery
CONCLUSION:
The structure is found to be safe and the maximum utility ratio observed is 0.673. The IS Code
referred during analysis is 15800-2007 & 1S 801- Code of practice for use of cold- formed light

gauge steel structural members in general building construction, 1S 875-Part3: Wind Loads
andIS875-Part1:DeadLoads.
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7. STAAD INPUT DATA:

STAAD SPACE

START J0B INFORMATION i

ENGINEER DATE B3-Nov-28

END JOB INFORMATION

INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES

1000; 2029; 301.10; 4-1.351.38; 51.392.759;

6 -1.38561 1,32362 9; 7 -8.431174 1.77643 8; 8 1.34562 2.72605 8;

9 9.478755 2.25832 0; 10 @ 2 -1.62; 11 -1.35 1.3 -1.62; 12 1.39 2.75 -1.62;
13 -1.30561 1.32302 -1.62; 14 -0.431174 1.77643 -1.62;

15 1.34562 2.72605 -1.62; 16 ©,478755 2.26832 -1.62; 17 @ 2 1.62;

18 -1.35 1.3 1.62; 19 1.39 2.75 1.62; 20 -1.30561 1.32302 1.62;

21 -0.431174 1.77643 1.62; 22 1,34562 2.72605 1.62; 23 0.478755 2.25832 1.62;
24 -1.30561 1.32302 -1.85; 25 -6.431174 1.77643 -2.65; :

26 1.34562 2.72605 -2,65; 27 0.478755 2.25832 -2,.65; 28 -1.30561 1.32302 2.65;
29 -9.431174 1.77643 2.65; 30 1.34562 2.726085 2.65; 31 0.478755 2.25832 2.65;
32 1.14758 2.48674 0; 33 -9.812749 1.23883 0; :

MEMBER INCIDENCES .
113;232;346;429;567;672; 785 898;9633; 101332

11 11 13; 12 1@ 16; 13 13 14; 14 14 19; 15 15 12; 16 16 15; 17 18 26; 18 17 23;
16 20 21; 20 21 17; 21 22 19; 22 23 22; 23 6 13; 24 7 14; 25 8 15; 26 9 16;
27 6 20; 28 7 21; 29 8 22; 30 9 23; 31 13 24; 32 14 25; 33 15 26; 34 16 27;
35 20 28; 36 21 29; 37 22 30; 38 23 31; 35 10 3; 48 3 17; 41 32 8; 42 33 3;
DEFINE MATERTAL START .
ISOTROPIC STEEL

E 2.05¢+008

POISSON ©.3

DENSITY 76.8195

ALPHA 1.2e-8@5

DANP 8,03

TYPE STEEL

STRENGTH FY 253200 FU 487860 RY 1.5 RT 1.2

END DEFINE MATERIAL yor S

MEMBER PROPERTY COLDFORMED INDIAN ot s
23 TO 38 TABLE ST 70C548X2 f&,ﬂg;ﬁ
MEMBER PROPERTY INDIAN ¥

3 TO 8 11 TO 22 TABLE ST TUB96482.9 X,

10 39 48 42 TABLE ST PIP424L

9 41 TABLE 5T PIP337L Fo H" |

» 41 TanL rHimalayan Solar Pyt. L t4.
MATERIAL STEEL ALL

e Moonul -
Smoor Auth, natary
MEMBER RELEASE

23 TO 38 START MX MY MZ

23 1O 38 END MX My M2
LOAD 1 LOADTYPE Dead TITLE DL+MW




10MMS-N-SB-PVPT

F-001

SBPPL-EESL- ' ~ SECTION: Cover sheet
ror Himalayan Solar

10 MODULE MOUNTING STRUCTURE Page No.-18

SELFWEIGHT ¥ -1 LIST 1 TO 4@

MEMBER LOAD

2423 TO 3B UMNI GY -8.1132 f
LOAD 2 LOADTYPE Live REDUCIBLE TITLE WIND UP
MEMBER LOAD )
23 TO 38 UNI GY ©.841

LOAD 3 LOADTYPE Live REDUCIBLE TITLE WIND DOWN
MEMBER LOAD

23 TO 38 UNI GY -8.52 !
LOAD 4 LOADTYPE Live REDUCIBLE TITLE WIND Z
MEMBER LOAD

1 2 UNI GZ ©.966 -

3 TO 8 11 TO 22 UNI GZ ©.1 " )
LOAD 7 LOADTYPE Live REDUCIBLE TITLE WIND X
MEMBER LOAD

1 2 UNI GX -©.066

LOAD COMB S 1.S{(DL+MW)

i1.5

LOAD COMB 6 1.S(DL+Mw+ WIND DOWN)

11.5 3 1.5

LOAD COMB 8 15(0_!,-#% WIND Z)

1A 1.5 4 1.5

LOAD COMB 9 1.S5(DL+MW+WIND X)

1 1.8 7 1.5

LOAD COMB 10 1.2(DL+MW+WIND UP)

2 2.2 2 2.2 ' :

LOAD COMB 11 1.Z(DL+MW+WIND DOWN)

11.2 3 1.2

LOAD COMB 12 1.2(DL+MW+WIND Z)

iA1.2 4 1.2 Y
LOAD COMB 13 1.2(DL+MW+WIND X) .
i 2.2 7 3.2 \
LOAD COMB 14 ©.9(DL+MW)+1.5 WIND UuUP

1.9 2 1.5

LOAD COMB 15 8.9(DL+MW)+1.5 WIND DOWN

1.9 3 1.5 .

LOAD COMB 16 ©.9(DL+MW)+1.5 WIND Z

1.9 4 1.5

LOAD COMEB 17 ©.9(DL+MW)+1.5 WIND X

1.9 7 1.5

LOAD COMB 18 1.5(DL+MW)+WIND UP

11.5 2 1.0

FPERFORM AMNALYSIS

PARAMETER 1 ‘a.._a:;;él’

CODE ISSee LSD I

FYLD 219008 MEMB 1 TO 22 3% TO a2 at :

CHECK CODE MEMB 1 TO 22 39 TO a2 o - @ﬂ’"’ s

PARAMETER 2 ﬁsgﬁéﬂ’q\@";

CODE IS801 ?v@‘oﬁ'

FYLD 250000 MEME 23 TO 38 wet

CHECK CODE MEMB 23 TO 38 ;

FINISH For Himalayan Sclar Pvt Ltd.
‘\E:» —
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8. STAAD OUTPUT:
STAAD.PROCODECHECKING-15-800-2007- le):[vau}

PRSP

Lasd

I
|MemberNumber:1 : |
| MemberSection: STPIP1397L{INDIANSECTIONS) ) |
Status:PASS Ratio:0.161 Criticall.oadCase:8 Locatiom:0.00 |
CriticalCondition:Sec.8.2.1.2 |

| MemberNumber:2 | . ' .
| MemberSection: STPIP1397L{INDIANSECTIONS) i - I
wmmmmummmu |

| CriticalCondition:Sec.8.2.1.2 |

| - - |

| MemberNumber:3 | : . .

| MemberSection: STTUB96482.9(INDIANSECTIONS) |
|Status:PASSRatio:0.000Critical LoadCase:BLocation:0.05 |
|CriticalCondition:Sec.8.4 |
ey I

| MemberNumber:4 |

| MemberSection:STTUB96482.9(INDIANSECTIONS) | |
|Status:PASSRatio:0.087 CriticalLoadCase:14Location:0.00 |

| CriticalCondition:Sec.9.3.2.2

|uuherumhu- 5 |
|MemberSection:ST TUB96482.9 unomsn:cnuﬂs} |
| Status:PASS Ratio: 0.044 CriticalloadCase: 14 Location: 0.98 |
| CriticalCondition:Sec.9.3.2.2 ]

| |
| MemberNumber: 6 | W\/‘
[ MemberSectio:STTUB96482.9 (INDIANSECTIONS) 1 @ﬂ“"

|Status:PASSRatio: 0.086 CriticalLoadCase: 14 Location: 0.49 lf, ‘
L9

| CriticalCondition:Sec:9.32.2

: 10
e " —| 3:;’&
|MemberNumber: 7 I
| Hm_ﬂmlﬂ (INDIANSECTIONS) |

1CW§I§W§WWM e ’ - lF@r Himalayan Solar Pvt. Ltd,

AutHl Signatory
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| MemberNumber: 8 |

|MemberSection:STTUB96482.9 (INDIANSECTIONS) |

|Status:PASSRatio:  0.046 CriticalloadCase: 14Location: 0.00 |

|

| CriticalCondition:Sec9.3.2.2

| : -
- l

-.«*“;..w-“’iﬁ
Hge

*ﬁ,*oﬁ'f

For i—fima?ayan Solar Pyt. Ltd.
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| MemberNumber: 9

|MemberSection:STPIP337L (INDIANSECTIONS)
|Status:PASSRatio: 0.058CriticalLoadCase: 7Location:
| CriticalCondition:Sec.9.3.2.2

|MemberNumber:10

[MemberSection:STPIP424L (INDIANSECTIONS)
|Status:PASSRatio:  0.166CriticalloadCase:  7Location:
| CriticalCondition:Sec.9.3.2.2

|

|MemberNumber:11

| MemberSection:STTUB96482.9 (INDIANSECTIONS)

| Status:PASS Ratio: 0.000Criticall.oadCase: -~  8Location:
|CriticalCondition:Sec 8.4 |

L]

| MemberNumber:12 -

| MemberSection: ST TUB96482.9 (IND!

| Status: PASS Ratio: 0.550CriticalLoadCase: 7 Location:
| CriticalCondition:Sec.9.3.2.2

| ' |

| MemberNumber:13 :

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)

| Status:PASS Ratio: 0.272CriticalLoadCase: 14Location:
| CriticaiCondition:Sec9.3.2.2

0.98

I
| MemberNumber:14

| MemberSection:ST TUB36482.9 (INDIANSECTIONS)
|Stams:PASSRatio:  0.565 CriticalLoadCase: 14Location:
| CriticalCondition:Sec.9.3.2.2 |

|MemberNumber:15 .
|MemberSection: ST TUB%6482.9 (INDIANSECTIONS)

| Status:PASS Ratio: 0.000CriticalLoadCase: BLocation:
|CriticalCondition:Sec84

|- -
|MemberNumber:16
| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
|Status:PASSRatio:  0.248CriticalLoadCase:  7Location:
| CriticalCondition:Sec.9.3.2

' i e

|MemberNumber:17

e e s —

For Himalayan Solar Pvt. Ltd.
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| MemberSectian: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.000CniticalLoadCase: 8Location: 0.05 |
|CriticalCondition:Sec.8.4 : |

- :
|MemberNumber:18 |
[MemberSection:STTUB96482.9 (INDIANSECTIONS) |

For Himalayan Solar Pvt. Ltd.

'
Auth natory
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| Status:PASSRatio: 0.550CriticalLoadCase: 7Location: 0.00 |
| CriticalCondition:Sec.9.3.2.2 ' |
:I
| MemberNumber:19 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status: PASSRatio: 0.272CriticalLoadCase: 14Location: 098 |
| CriticalCondition:Sec.9.3.2.2 I
I
| MemberNumber:20 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.565CriticalLoadCase: 14Location: 049 | -
| Critical Condition:Sec.9.32.2 I -'
mmemzm-w;
| i
| MemberNumber:Z1 |
|MemberSection:STTUB96482.9 (INDIANSECTIONS) <
| Status:PASS Ratio: 0.000CriticalLoadCase: BLocation: 0.00 |
|CriticalCondition:Sec.8.4 -
! I
[Hemhu'ﬁmbmzz I
jndnhumsrmmm (INDIANSECTIONS) |
| Status:PASS Ratio: 0.248CriticalLoadCase: 7Location: 0.00 |-
| CriticalCondition:Sec.9.3.2.2 - |
| I
| MemberNumber:39 |
[MemberSection:STPIP424L (INDIANSECTIONS) |
| Status:PASS Ratio: 0.567CriticalLoadCase: 7Location: 185 |
| CriticalCondition:Sec.9.3.2.2 |
| [
| MemberNumber:40 | ' ;a"'
|MemberSectionSTPIPAZAL (INDIANSECTIONS) I N
| Status:PASSRatio: 0.567CriticalLoadCase: 7Location: 0.00 | qﬁf" :
| CriticalCondition:Sec.9.3.2.2

STAAD.PROCODECHECKING-1S-800-2007-LSD(V2.0)

| MemberNumber:41

[MemberSection:STPIP337L (INDIANSECTIONS)

| Status:PASSRatio: 0.083 Criticall.oadCase: 14 Location:
|CriticalCondition:Sec.6.2

F91 Hrmaiayan Solar Pyt

0.00 |
|

B % & o “'f.c‘;’ :
‘%‘"ﬁf

Ltd.

“\wya,
Alith. Signatory
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| |

| HesbarMumber a2 . |

| HMembsrSectiom: ST PIRAZ4L [INDIKMNEECTIONE) ]

: Status:PASS Racieos 0.048 CriticalloadCeass: 7 Location: 0.82 I|

For Hlmalayan Solar P Ltd

fop-
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STAAD.ProCODECHECKING-(1801)

|UNTTS:MM,KNKNM,MPA ! [ E ry
| 1 o <
[MEMBER#23 SECTION:70CS40X2 LEN: : @.ﬁg i s

1620.00 GOV.LOC:810.00 | , = & g 0%
|STATUS:PASSRATIO= 0.267 GOV.MODE:BendingZGOV.LOAD:14 | *@{t@kf
I '
= O
| l
% FIJF H-imalayan Solar Pvt. Ltd.
|MEMBER#24 SECTION:70CS40X2 LEN: X‘\[’“ “5}1,
1620.00GOV.LOC:810.00| ;

|STATUS:PASSRATIO= 0.411 uth. Bignatory
GOV.MODE:Bend+CompressGOV.LOAD:14 |
1
I : \
I" \

‘ :
[UNTTS:MM,KN,KNM, MPA {
|
|MEMBER#25 SECTION:70CS40X2 LEN:
1620.00 GOV.LOC:810.00 |

|STATUS:PASSRATIO= 0.267 GOV.MODE:BendingZGOV.LOAD:14 |
| .

J—— ......_.._I

B et e |

[UNITS:MM,KN,KNM,MPA I

I |
|MEMBER#26 SECTION:70CS40X2LEN:

1620.00 GOV.LOC:810.00 | \ !

|STATUS:PASSRATIO= 0.395

UDE] MDre

sGOV.LOAD: ' 14|
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[MEMBER#27 SECTION:70CS40X2 LEN:
1620,00GOV.LOCB10.00|
|STATUS:PASSRATIO= 0.267 GOV.MODE:BendingZGOV.LOAD:14

s

L

Y
"’\..‘ v g
ofbﬁ' e

o

For Hima!ayan Solar Pvt. Lid.
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|UNFTS: MM,KN,KNM,MPA |
| |
|[MEMBER#28 SECTION:70CS40X2 LEN:

1620.00 GOV.LOC:810.00 | s

|STATUS:PASSRATIO= 0.411
GOV.MODE:Bend+CompressGOV.LOAD:14 |

1

I .
|UNITS:MM,KNKNM,MPA I
1 _ I
|MEMBER#29 SECTION:70CS40)2 LEN:

1620.00 GOV.LOC:810.00 |

|STATUS:PASSRATIO= 0.267 GOV.MODE:BendingZGOV.LOAD:14 |
1

|

_-_-—___.I ; )
|UINTTS: MM, KN, KNM,MPA 73
I

1620.00 GOV.LOC:810.00 |
[STATUS:PASSRATIO= 0.395
GOV.MODE:Bend+CompressGOV.LOAD: 14 |

|
]

sl

¢ e mmmmmencmine |
JUNITS: MM, KNM,MP _ |
| : |
|MEMBER#31 SECTION:70CS40X2 LEN: :
' 1030.00 GOV.LOC:515.00 |
|STATUS:PASSRATIO= 0.099 GOV.MODE:BendingZGOV.LOAD:14 |
[ .

|

|MEMBER#32 SECTION:70C540X2 LEN:

1030.00 GOV.LOC:515.00 |

|STATUS:PASSRATIO= 0.099 GOV.MODE:BendingZGOV.LOAD:14 |

f. .
} —— ON:7DCSAOXZLEN: For Himalayan Solar Pvt. Ltd.

v\b- )~
v Auth. natory
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[UNITS; MM.KN,KNM,MPA . I
| [
|MEMBER#33 SECTION:70CS40X LEN: 1030.00
GOV.LOC:515.00 | -

For Himaiayan Solar Pvt. Lid.

\Nmﬁr)x
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|STATUS:PASSRATIO= 0.099
GOV.MODE:BendingZGOV.LOAD: 14 |
|-_ e s S
|UNTTS:MM_KN KNM,MPA |
| ' i I
|MEMBER#34 SECTION:70CS40X2 LEN: - l’"‘/
1030.00GOV.LOC:515.00 | |
|STATUS:PASSRATIO= 0.099 GOV.MODE:BendingZGOV.LOAD:14 | o
I a
-'-’ ‘
’
1 . o . o
[UNITS:MM,KN KNM,MPA r s ol f
&f;ﬁ’df
| | e
IMEMBER#35 SECTION:70CS40X2 LEN:
1030.00GOV.LOC:515.00 |

|STATUS:PASSRATIO= 0.099 GOV.MODE:BendingZGOV.LOAD: 14 |
1

|

JUNITS:MM,KN,KNM,MPA |

1030.00GOV.LOC:515.00 | A

frome A g . Auth\Signatory

l .
! i

Y i
1
[UNITS:MM,KN,KNM,MPA |

b

 [MEMBER#37 SECTION:70CS40X2 LEN: 1030.00
GOV.LOC:515.00 |
|STATUS:PASSRATIO= 0.099 GOV.MODE:BendingZGOV.LOAD: 14
I o 4

[UNITS:MM,KN,KNMMPA |

|

|MEMBER#38 SECTION:70CS40X2 LEN:

1030.00 GOV.LOC:515.00 |

[STATUS:PASSRATIO= 0.099 GOV.MODE:BendingZGOV.LOAD: 14|

| |
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9. FOUNDATION V"‘/
&
Breadth of Pedestal B =04 m .
Length of Pedestal L =04 m L _ 5y
Density of Water Yw =10 KNm® q‘{@p‘é“’f}
Density of Soll Ys =200 KNm® .' ¢
Factor of safetyl . FOS =15
Unit of Pedestal material Yp =230  Knm®
Grade of Concrete | =230  Nmm?.
Grade of Steel Fy =500  N/mm®
Soil Bearing Capacity . SBC =800  Knm?
Bearing capacity Factor,Ny Ny =08 IS 6403:1981 Table-1’ Bearing Capacity factor
Bearing capacity Factor,Ng Ng =175
Bearing capatity Factor.Nc Nc =6.86
Downward Préssure from Super structure(P) Qv(+)=18.39 KN
Uplift from Super structure Qv-)=1850 KN  From STAAD Result
Lateral force from Super structure QH=1593 KN
Moment from Super structure(P) M = 3.015 KN-m
Unsupported length of pedestal e=0.1 m
Above ground

For I-iimalayan Solar Pvt. Ltd.

gl
th. Signatory
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DESIGN ,
VERTICAL CAPACITY OF FOOTING
AREA OF FOOTING:
Assume Selfweight of footing w=1.839 KN w=0.1P
Total Weight W = 1.839+18.39 KN W=0.1P+P
. =20.229 KN
Area of Footing A= 20.229/ 80 KN A=W/ SBC @
- A =0.253 m? N/
Size of footing L=B= V0,253 m : eﬁ‘ :
=0.5029 m qe:v SRR
; ,,{?df"
Therefore J
Provide 0.5 m x 0.5 m Square Footing,
So
Total area Required =0, 25 m2
Length of Footing =0. 50 m
Breadth of Footing =0. 50 m -
.
PRESSURE ACTS ON FOOTING:
Pressure P =PwA KNim2
P =15x20.229/025 KN/m2
Pressure P = 121.37 KN/m2
FACTORED BENDING MOMENT per ‘m’:
; .
Factored Bending Moment Mu =PxLX((B-D)2)%2  KN-m
Mu =121.37x0.5X((0.5-0.4¥2)*12 KN-m
For Himalayan Solar PVt Ltd. Mu =0.0758 KN-m
y -
Auih. signatory
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Where
' B= Length of Footing ,
D= Length of Pedestal (,\/d"d
' P= Pressure on Footing ' ' -
il | %o f;;‘; ' I
v\i ;ﬂ
5o
EFFECTIVE DEPTH: P
Oraquires = VMu/0.133%faxd  mm
Groquesa = V0.0758x10%/0.133:20x500  mm
Orequres = 56.89 _ mm
we provide . d =150.0 mm
For considerations,increase depth 1.75 to 2 times more than the caiculated vaiue
d =150.0x2
Efective depth d =300 mm
Overall depth | D =350 mm
Footing cover = 50 " mm
Where !
Mu= Factored Moment
f.= Characteristic Compressive strength
b= Breadth of Footing
AREA OF TENSION REINFORCEMENT:
Moment of Resistance Mu =087 Fy Astd(1-Ast Fybd Fck)  mm>
0.0758 x10° = 0.87x500 Ast x 300(1-Astx500/500x500x 20) mm?
0.0758 x10° = 0.87x500 Astx 300(1-Astx500/500x500x 20)  mm?
For H-imalayan Solar Pvt. Lid.
y N
Ast =721 mm" Auth. Signatory
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Mu fd
= Factored Moment s
fo= Characteristic Compressive strength ; i
b= effective depth &5 &% .f
d= Breadth of Footing *’fg df"
%
AREA OF STEEL per m: |
=Ast/span
=721/0.5 l
=1442 mm?
AREA OF ONE BAR:
ast =n d%/4
Assume 168 mm dia bar, -~ 3-14‘12!“
= 200.96 . mm?>
{
SPACING OF REINFORCEMENT:
=(Area of one bar/area/m)x1000
= (ast/Ast) x 1000
= (200.96/1442)x1000 mm
_ =139.38 mm
Provide 16 mm dia bars at 150 mm c/c spacing.
For H'irnalayan Solar Pvt. Ltd.
NUMBER OF BARS: . <
Auth, Sighatory
= (Ast/ast)
= (1442/200.96)
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pr
CHECK FOR ONE WAY SHEAR: < &
{a) SHEAR FORGE PER 'm": - %ze\gpﬁ"
. B

Vu =P X B X ((L-Dy2d
= 121.37x1x{(0.5-0.4)/2-0.5)
= 54 62 KN

(b) NOMINALSHEAR STRESS:
Tv =Vu/bd

‘= 54.62x10°11000x300
=018  Nmm2

(c) percentage of steel:

=100xAst/bd
: = 100x721/500x300
' = 0.48

Now, Refer Table No.19 Page No. 73 of 1S456:2000
Te = 047 Nmm2

Therefore,
Tv< Te
0.172 N/mm2 < 0.47 N/mm2

Eor Himalayan Solar Pvi. Lid.
LAY~
Auth. Signatory
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