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TO WHOMSOEVER IT MAY CONCERN
To,
Sai Babuji Projects Pvt. Ltd.
Plot No.-16, IDA, Balanagar,
Hyderabad, Telengana-500037
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 Sir/Madam,

Following designs of Solar Module Mounting Structure submitted by M/S Sai Babuji Projects Pvt. Lid.

S. No. | Structure Table Size Drawing No.
01 9 Modules Mounting Structure | SMP-SM-1216
02 10 Modules Mounting Structure | SMP-SM-1216 |

have been checked & evaluated using STAAD Pro report for various parameters as per |5 875 : 2015, 1S 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 2019 and had been found to be
improved alternative 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 per BIS | All the members used in ALTERNATE Design are as per IS 1161 100% conformity to BIS
standards where as several members of MNRE Design are not conforming IS | would result in better quality

1161.

03 Suitability of As per MMNRE Annexure — A of the tender document, foundation is The proposed
Foundation for with base plate and direct pilling design is used. foundation is more
different soil The “ALTERNATE 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 is no
damage to MMS due
to water logging.
Certified By:

Prof. Khalid Moin
(Structural Engineer)
Professor

Dr. KHALID MOIN

Professor

Deptt. of Civil Engineering
FO Engineering & Technology
Jamia Millia Islamia

New Delhi-110025
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1. GENERAL:
SCOPE

This document covers the Analysis & Design of Fixed type Solar PV Module mounting structure
atanangleoftilt20 degree.

UNITS OF MEASUREMENTS

Units of measurements used in analysis shall be of 5 Units.

CODES AND REFERENCE

Following have been referred for analysis and design of the MMS

Project Reference Drawings/Documents

) B B ———e Geo-Technical Investigation
2 s Plot Plan
ol (- Module GA
Indian Standard Codes
Plainand Reinforced Concrete - Codeof
4 IS 456 - 2000 Practice
) Code of practice for the design loads for
5 IS875:Part1&2 building andstructures
Code of practice for the design loads for building and
6 1S875:Part3-2015 structures- Wind
Loads
. Codeof practicefor general constructionin steel of
7 | 1S800: 2007 (LSD) Retnalled
Apﬂ 8 |15801:1975 Code of practice for cold formed steel
IALID MOIN % 5
E:;;e:-:'l_: 9 IS 4923: 2017 gmﬁ?: for Hollow Steel Sections for
Deptt of Civil Engl ng ral Use
FIO Engineering & Togiowsy Hot rolled medium and high tensile structural steel-
Jamia Milla Islamia | 10 | [S2062:2011 : €
New Delhi-110025 Specification
\ Hot Dip Zinc Coating on Structural Steel and Alied
11 | 54759:1996 Products -Specification
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MATERIAL PROPERTIES:

Material Property Value Units

Density 23 kN/m3
Concrete - M20{ -y racteristic Strength 20 N/mm?
Modulus of Elasticity 25000 N/mm?

High Strength | Density 78.5 kN/m3
g‘;ﬂ"mm Characteristic Strength 500 N/mm?
Modulus of Elasticity 200000 N/mm?
Density 78.5 kN/m?
Structural Steel | -y - racteristic Strength 210 &250 N/mm?
Modulus of Elasticity 200000 N/mm?

Section Properties
[Prop Section Brea Tor T I Faterial
= fem’) (om'y gem*) fem™)

1 PIF1387TL 19.100 43T 000 AT 000 874 407 | STEEL

3 TOCS40X3 3.303 7.532 25 341 0000 | STEEL

A TUBGE482 8 B Ota 31 980 25 810 T3 890 E‘!‘EEL

5 PiF4Z4L 3 250 & 480 & 460 12.929 -ETEEI.

a8 PIP3ATL 2 540 3 060 3 090 8185 | STEEL

Approyey .. PLANT INFORMATION:
\/k_/. PlantLocation: Rajasthan/Haryana/Madhya Pradesh. India Wind
Speed: 41.6m/s(150kmph)

Dr H.'H 1ur~.
Oleg MOIN

Jamia Mllha Is
New Dejh;. 11,_-;35’;‘

Technology
Below listed software are used for the structural analysis and design;
5. No. | Software Name Developed By Usages

Research Structural

1 STAAD Pro Engineers Inc., Analysis And
Berkely, USA Design

In-house developed M5 -Excel ¢
2 p " Load Calculations
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2. LOADS:
Load Calculation:
Dead Load

Dead Load Calculations
Module = - 335 -

Length (mm) Width (mm) | Nos.
Module Dimensions =

1998 1010 8+1=0
Module Orientation = Portrait

Horizontal Row x Vertical Column
Tabel Configuration =

4 X 2
Module to Module Gap = 20 mm
Module Tilt = 30 degree with horizontal
Weight per module = 24 5
Weight of 10 Modules = 240 kg
Length of Purlin = 5300 mm
MNos. of Purlins = 4

11.32 kg/m
Member load per unit length =

0.1132 kMN/m
All dead load of module have been applied as member load by considering the modules are in constant
touch with the purlin upper face.

Apprﬂb‘gd a“
M__,.—-"_'__
D Kiag s
Profee, ™ MOy
290N of ¢\
0 Enginags ' Jineering
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Wind Load:
Wind Pressure Calculations
Basic Wind Speed = 150 kmph
Basic Wind Speed = 416 mis
Design Period = 25 years
Type of Module Mounting Structure = Gound
mount
Terrain Category = 2
Minimum Module Clearance From NGL = 1.0 m
Height of Terrain/Building = 10 m
Risk Coefficient Factor (k1) = 0.90 Table-1, IS-875, part-3-2015
Terrian Factor (k2) = 1.00 Table-2, IS-875, part-3-2015
Topography factor (k3) = 1.00 ;:;t?&a.a.aj of IS: 875, part 3-
Importance factor (k4) = 1.00 gausn-ﬁ.&l of IS-875, part-3-
Design Wind Speed, Vz=Vb'k1°k2°k3"kd= 3744 | mis
Design Wind pressure, Pz =0.6*(Vz)"2= 841.0 N/sgm

7.2, Pd=Kd. Ka. Kc .Pz

As perLatestcode IS : 875 (Part-3-2015), the design wind pressure Pd can be obtained as as per clause

Kd = Wind directionality 0.9 g;‘;se-?.z.ions-a?s. part-3-
Where, | Ka= Area averaging factor 1 Table-4 of IS: 875 part 3- 2015
Kis 5 Conbisialion ok 0.9 %}?&?.S.a,ﬂoﬁ&a?smﬂr
Hence, Design pressure = Pd = Kd.Ka.Kc.Pz= 681.21 Nisgm
Aﬂpropa,d =
Dr Kpya y
Profe, -.1 I 10
,f’" Dlesso N
Ja;_.,;, Min 2 "eering

ha jgi. ' "@Chp,
W Dﬂn’hr-; Sy ”IJ-’mg,.

10025
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Calculating pressure coefficient for mono-slope roof;

SIGN CONVENTION

+ TOWARDSTHESTRUCTURE(SUCTION),-AWAYFROMTHESTRUCTURE(UPLIFT)

For calculating the force on the panels from the pressure calculated above, we need pressure

coefficient. The current structure falls under mono-slope free roofs. Pressure coefficient for
mono-slope roof is found out referring section 7.3.3.2, Table 8, IS: 875, Part3 - 2015. The

pressure coefficients for amono-slope freeroof of 20" tilt angle and solidity ratio of 0.

WINDLOAD UPWARD/DOWNWARD (+#/-Y DIRECTION)
Upward/Downward Wind Force, F = Cp*A*Pd
Pressure Coefficient for Upward 13 {As per ISB7S5
wind,-Cp i Part-3, Table-7)
Pressure coefficient for Downward | , o (As per ISB75
wind,+Cp : Part-3, Table-7)
Design wind pressure, Pd 681.21 Nfsgm
Design wind pressure(Upward
Design wind pressure{Downward
Direction) = Cp*Pd 544 .97 Nisgm
Surface Area of Structural element, 1817 =
A =(1998*1010*9)/(10%6) ' =
Upward Windforce,Fu=Cp*A*Pd= | -16.09 kN
Eummmd Wind force Fd = Cp*A*Pd 9.9 kN
Here, we are considering aplied wind force of Solar panels shall be bear by Purlin
Upward Wind force per unit purlin

length,F=Fu/(4°5.3) e s
Downward Windforce perunit
puriin length,F=Fd/(4*5.3) i Khm
Note:- Negative sign shows Upward direction of Wind
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WINDLOAD SIDEWAYS (X & Z DIRECTION), X-being along the slope
MMS SECTION DETAILS
ELEMENT S ‘
Lentgh (mm) | MAth | 4o (mm) TR 9o
(mm)
COLUMN | 4397(01a) |0 0 45
RAFTER | 08 48 0 29
PURLIN | 29 40 15 2
As per table-29, 1S-875,part-3 vaiue of co-efficient & Reduction factor shaill
be refered
DVz
Wind Facing ; .
SECTIONS | ANGLE OF Widh@)in | Lergth of | (n | 5 | Reductio
WIND Cft member m2/s L n Factor
o (X- mm (1) o | . (K)
direction) P
COLUMN | godegree | 20 | 139.7 2000 52 | 140 0.70
Dz
Wind Facing
SECTON | ANGLEOF | oo Width (D) Longih cf nf;s ) “‘:’:""
s WIND in mm (Z- member (X-Dir)
direction) mm (1) )-X- Factor
dir (K)
AR Odegree | 20 |[1397 2000 52 | 140 | o070
RAFTER Odegree | 20 |96 3100 35 | 32 0.78
WIND FORCE
SECTION S 3 Approved -
Pd*width*CF* K) UNTS | DIRECTION :
( K) S
r SHALID MOIN
Tolessyr
JROLLIN 0.066 kN/m | X-Direction Deptt. of Civil Engineering
:'J"D Engineering & Technolo
amia Millia Islamig 9y
COLUMN 0.066 KN/ Z-Directi New Delhi-110025
RAFTER 0.10 KN/M | Z-Direction
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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 Z)
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

Approved :-

\A.a\_‘__.

Or KHALID MOIN

Profess

Depll. o Cwil Engineering

FrO Engineenng & Technology
Jarmia Millia Islamia
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3. STAAD MODEL:

3D RENDERED VIEW
28
“an
%W '
= 7o
e .J“e‘ | i -“
. \.\1 > : o L=
. ! 4 ‘3?
g e
S
®
35
NODE NUMBER
Approveq .
hL‘__
Deptt. uf -, 'Eng-neermg

Fio Engin el
Jamia dijlig 1:_:;::7:'1-'&'“0'093
New Deihig 10025
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4. DEFLECTION CHECK:
As per IS 800:2007, following table can be referred for deflection check.
Tmhir & Derfectins | it
b asgeTing o b——
Trpmal  Dellection  Desige Losd
i i W e (1] (L1
{ f o Live ol Wisel b Parkio st Gt | :"""" ""m"‘:
[y Simmpe aprm ::'d'h .
i preet
e =
i { AT e Bt [ S 18
i Comlowd Qe o, Crane S
:- < T:_;L::'.. G’y L KT
i L ‘_'ﬂm | iy i o | R
o wramen Cisdosmn "'-“_'“-_. Wsighre st
e d i | e
Cwr o wond Haamry ¢ harind i { _Ir_ i
i | e
= [ | s e eighnn
— | ﬁ-‘l.hw*m fr—
i I L L ———
L il W s Maned L) vmailiog =
i e
* P b e Pe—
i { Live bt eem—— ;"“‘ =
l el Speim
AR iy | Same  m
L ! e [ - h—prhd
Viq s
R ——
Dr. Kiga
Profeg. LJD Moy
Bl ar ~
Fio e v
Y Enginga. - Siheeri,
Jamia pgua"2 & Taghn
New D ;'*’:"3 Islamig d‘"ﬂ!ug_.,,

110025
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Column deflection check:

hl!: 4. 45T mm

E“. Ih:l 671 mm

2

Maximum deflection in Column =4.457 mm
Permissible limit for deflection in Column =2000 / 240=833 mm> 4457, Hence OK

Rafter deflection check:
A VA
~ Max: 7478 mm ~
L
“Max: 3.453 mm

Rl it

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

Approved :-
V\..-'\____

Dr. KHALID MOIN

Professar

Deptt. of le Engineering
F/O Engiroenng & Technology
Jamia Millia Islamia

New Delhi-110025
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Purlin deflection check:

Maximum deflection in Purlin = 7.007 mm
PermissiblelimitfordeflectioninPurlin=5300/150=35.33mm=>07.007, Hence OK

5. RAECTION SUMMARY:
e ——— e e
Horizontal| Vertical | Horizontal Moment
Node (V3 FX ¥ | FZ WX WY (A
(KN} {kN) (kM) (kNm) (kNm) (kNmj)

Max FX 1 8:1.5(DL+NW+ 0.198 4. 802 0.000 0.000 -0.000 -0 268
Min FX 1 6:1.5(DL+NV+ -0.000 17.445 0.000 0.000 -0.000 -0.490
Max FY 1 B:1.5(DL+MW+ -0.000 17.445 0.000 0.000 -0.000 -0.490
Min FY 1 14:0.9(DL+MW -0.000 AT7.344 -0.000 -0.000 0.000 0637
Max FZ 1 6:1.5({DL+NW+ -0.000 17 445 0.000 0.000 -{.000 -0.480
Min FZ 1 B 15(DL+MW+ -0.000 4.902 -1.593 -3.015 0.032 -0.070
Max MX 1 6:1.5(DL+MW+ -0.000 17 445 0.000 0.000 -0.000 -0.490
Miim MX 1 B:15(DL+MW+ -0.000 4 902 -1.583 -3.015 0.032 -0.070
Max MY 1 8:15(DL+MW+ -0.000 4,902 -1.583 -3.015 0.032 -0.070
Min MY 1 6 1.5(DL +NWW+ -0.000 17 445 0.000 0.000 -0.000 =0 480
Max MZ 1 14:0 9(DL+MW -0.000 -17 344 <0.000 -0.000 0.000 0.637
Min MZ 1 6:1.5(DL+MW+ -0.000 17.445 0.000 0.000 -0.000 -0.490

Approved :.

M —

Dr K

Profe

E:gg"‘“ L Engineering

Aginaenng & lechnology

Jamia Miilia Islamia
New Delhi-110025
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6. UTILITY RATIO:
Beam | Analysis | Design |Acta Raio | Clause |LC| Ax k ly b
Propedy | Propery | Rafio | Ratio (Act/Abow) fom) | fenh) [ m) | (omd)

t [Pl [P [01%2] 00| 01%2]Sec8212 | 8] 19100] 4sron0| 4roo0| eveom
2 [PPuaeTL |PPraaTL | 00s0f 1000 0080|Sec8212 | & 19.100] 4oc0| 437000 674000
3 [ TUBYS4829 | TUBGG4329| 0000 1.000| 0000 | Sec 84 B 80| osst0f 3980| 0w
¢ | TUB9S4R29 [ TUBSGAR2O| 0003 | 1000 0093[Sec8212 | 8] 806| ost0| 30| 0
5 | TUBOGAR2D [ TUBSGAB2S| 0046 | 1000 0046 [Sec 9322 | 14| 80M6| 5mt0[ 31980[ 00
6 | TuBos4829 | TuBoeg2 | 0091 | 1000] 009t [Sec.9322 [ 14| sot6] ssmio| 31se0| s0r00
7 | TuBos4s29 | TuBosse29] 0000 | 1000  0.000 | Sec 84 g soe| ose0| 31%0| 8010
B | TuBo64s2d | TuBogE2| 0049 1000| 0049 Sec 9322 | 14| soe| ose0| 1se0| 8000
9 |PPWIL |PPWTL 0064 1000| 0064 [Sec9322 | 7| 20| aos0| 30| 61%0
0 [PPed [PPoi Josss| 10| oms]se 9322 | 7| 30| o] ee0] 12em
1| TuB9G4829 | TuBoG4&29 | 0.000| 1000  0.000] Sec 84 8| so6| ose0| seo| s000
12 | TUB9S4829 [ TuBBAS29 | 0516 | 1000| 0516]Sec 9322 | 7| &m6| se0| 3tse0] 0100
13 | TUB964829| TuBoeds29| 0279 1000| 0278 [Sec 8322 | 14| so6| 9sst0| 3res0| 0100
1| TuB9%4829 | Tumseas29| 0581 | 1000| 0581 [Sec 9322 | 4| sow| 9ss0| 10| 80100
15 | TUBUG4829 | TUB9B4829 | 0.000| 1.000]  0.000 | Sec 84 8| a0 9ss10] arse0] s0s0
16 |TUBSG829 | TUBS4B29) 0233 | 1000 0233 [Sec9322 | 7| sme| ssm| anseo| s0d00
17 | TuB9s4829 | TuB9e4829| 0.000| 1000 0000 | Sec 84 8| so6] 95810| 31880 80400
18 | TUBSG4829 | TUB9G4B29| 056 | 1000| 05%6(Sec 9322 | 7| sme| 0| 31%0| 80100
19 |TUBSG4820 | TUBSG4B20| 0278 1000| 0279|Sec 9322 | | soe| oss0| 31980] 80100
2 |TuBoss29 | Tusseds2s | 05t | 1oo0| 0581 [Sec9322 | | sote| sst0| 3seo| s0q00
21 | TuBe64s29 | TUB%G4829 | 0000 1000| 0000 | Sec 84 g| 80| ose0| 31%0| s0i00
2 | TuBsee29 | Tusoeag29 [ 0233 1000 02%8]Sec9322 | 7| sote| 0| sise0| 01
B o|Tcsox (e 03| 1000] 035|Bendmgz | | 3%3] | s  oow
u [7ocsix [rocsane [0411] 10| 047 [BendeComp| M| 33| 23| s oou
5 [Tocsaa [mocsioxz [03t5| o] o3 [sendngz | 4| 33| 2| s  oow
% | 700400 |70cS4002 | 0450| 1000 0450 |Bend+Comp| 14| 3303 | 7m2| oou
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Beam | Analysis | Design |ActalAlowablq Raio | Chuse [UC| Ax ] ly Ix
Property | Property | Ratio | Ratio (Act/Allow) ) | fem) | @) | fem)
27 |70cs40X2 |7ocs40x | 0315| 1000 0315[Bendingz | 14| 3303 283| 7s:2| ood
% |7cs0xz |7ocs40 | 0471 | 1000] 047t [Bend+Comp| 14| 3303] 23| 782 oo
2% |70csame [7ocsdox2 |0315| 1000 0315 Bendmgz | 14| 3303 25341 752 o00u
3 [70054002 [70cs40x2 | 0450 1.000] 0450 (Bend+Comp| 14| 3303| 2534¢1| 7532 00M
3 [7ocs402 [7ocs4ox2 [0124| 1000] 0124 |Bendingz | 14| 3303| 25341 7532 004
12 |7ocsaoxe [7ocsama |o0124] 1000] 0124 |Bendigz | 14| 3303| 25341 | 752  o00u
1 [70cs40x2 [7ocs4ox2 [ 0033 1000] 0033 |BendmgZ | 14| 3303] 2831| 752  oom
36 | 70CS40X2 | TOCS40X2 | 0.124 | 1.000 0.124 | Bending Z 4] 3103 25341 7532 0.044
3 |70cs40x2 |7ocs4ox2 | 0033 | 1000] 0033 [Bendingz | 14| 3303 25341 752|004
%9 [PPadL [PPa24L | 0507] 1000 0507[Sec8322 | 7| 32| 6460| 6460 12920
0 |Pras  [PPagaL | o0s97| 1000] 0507[Sec 8322 | 7| 3250| 6460| 6460| 12920
# |PPRlL PP | 0091 1000] 0091 [Sec.8322 | 7| 2s0| 3o 3080 6180
42 | PIP424L PiP424L 0058 | 1.000 0.058 | Sec.9.322 7] 3250 6.460 6460 12920
@ |7ocsixz [7ocsaox [0.24] 1000 012 [Bendingz | 14| 3303] 23|  7s:2|  oou
4 |70cs402 |70cs40x2 | 0033] 1000 0.033 |BendngZ | 14| 3303 25341 1532 004
45 |7ocs40x2 [7ocs40x2 [0033| 1000 0033 [Bendngz | 14| 3303 25341] 7s:2|  ooM
I
CONCLUSION:

The structureis found tobe safe and the maximum utility ratio observed is 0.597. The IS Code
referred during analysis is 1S800-2007 & 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.

Apprﬂ Veg
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7. STAAD INPUT DATA:

STAAD SPACE

START 10B INFORMATION

ENGINEER DATE @3-Nov-2@

END JOB INFORMATION

INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES

l1eee 201.19; 320; 4-1.351.3 8; 5 -1.38561 1.32302 @;

6 B.478B755 2.25832 0; 7 -90.431174 1.77643 @; B 1.34562 2.72605 8;

91.39 2.75 8; 18 -9.812749 1.23883 0; 11 1.14758 2.48674 @;

12 -1.35 1.3 -1.62; 13 -1.308561 1.32382 -1.62; 14 © 2 -1.62;

15 ©.478755 2.25832 -1.62; 16 -9.431174 1.77643 -1.62;

17 1.34562 2.72685 -1.62; 18 1.39 2.75 -1.62; 19 -1.35 1.3 1.62;

28 -1.38561 1.32382 1.62; 21 @ 2 1.62; 22 B.47B755 2.25832 1.62;

23 -8.431174 1.77643 1.62; 24 1.34562 2.726085 1.62; 25 1.39 2.75 1.62;

26 -1.38561 1.32382 -2.65; 27 -0.431174 1.77643 -2.65;

28 1.34562 2.726@5 -2.15; 31 -8.431174 1.77643 2.65; 32 1.34562 2.72685 2.15;
34 2@ @; 35 -1.30561 1.32382 2.65; 36 ©.478755 2.25832 -2.15;

37 8.478755 2.25832 2.15;

MEMBER INCIDENCES

112,223 345;436;557;673;789; 868; 9518; 18 2 11;

11 12 13; 12 14 15; 13 13 16; 14 16 14; 15 17 18; 16 15 17; 17 19 20; 18 21 22;
19 20 23; 20 23 21; 21 24 25; 22 22 24; 23 5 13; 24 7 16; 25 8 17; 26 6 15;
27 5 28; 287 23; 29 B 24; 30 6 22; 31 13 26; 32 16 27; 33 17 28; 36 23 31;
37 24 32; 39 14 2; 48 2 21; 41 11 8; 42 10 2; 43 20 35; 44 15 36; 45 22 37;
DEFINE MATERIAL START

ISOTROPIC STEEL

E 2.85e+008

POISSON 0.3

DENSITY 76.8195

ALPHA 1.2e-005

DAMP 8.83
TYPE STEEL
STRENGTH FY 253200 FU 487800 RY 1.5 RT 1.2 Opro
END DEFINE MATERIAL Ved
CONSTANTS &
MATERIAL STEEL ALL r K
. A,

MEMBER PROPERTY INDIAN p”;’; Oin
1 2 TABLE ST PIP1397L s ;:ﬁ-“-

Ja , e,
10 39 4@ 42 TABLE ST PIP424L Ne 2 Millig jq.9 ﬂ Tammhg

9 41 TABLE ST PIP3I7L D""“-I'fngg5
3 T0 8 11 TO 22 TABLE ST TUB96482.9

MEMBER PROPERTY COLDFORMED INDIAN

23 TO 33 36 37 43 TO 45 TABLE ST 78CS48X2

SUPPORTS

1 FIXED

MEMBER RELEASE

23 TO 33 36 37 43 TO 45 START MX My MZ

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

LOAD 1 LOADTYPE Dead TITLE DL+MW
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SELFWEIGHT ¥ -1

MEMBER LOAD

23 TO 33 36 37 43 TO 45 UNI GY -8.1132
LOAD 2 LOADTYPE Live REDUCIBLE TITLE WIND UP
MEMBER LOAD

23 TO 33 36 37 43 TO 45 UNI GY .76
LOAD 3 LOADTYPE Live REDUCIBLE TITLE WIND DOWN
MEMBER LOAD

23 TO 33 36 37 43 TO 45 UNI GY -0.47
LOAD 4 LOADTYPE Live REDUCIBLE TITLE WIND Z
MEMBER LOAD

1 2 UNI GZ @.866

3T08 11 10 22 NI GZ 8.1

LOAD 7 LOADTYPE Live REDUCIBLE TITLE WIND X
MEMBER LOAD

1 2 UNI GX -8.866

LOAD COMB 5 1.5(DL+MW)

11.5

LOAD COMB 6 1.5(DL+Ma+ WIND DOWN}
115315

LOAD COMB B 15(DL+MW+ WIND Z)

11.54 1.5

LOAD COMB 9 1.5(DL+Mi+WIND X)
11.571.5

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

11.2 2 1.2

LOAD COMB 11 1.2(DL+MW+WIND DOWN)
11.231.2

LOAD COMB 12 1.2(DL+MW+WIND 2)
11.241.2

LOAD COMB 13 1.2(DL+MW+WIND X)
11.271.2

LOAD COMB 14 8.9(DL+MW)+1.5 WIND UP
10.921.5

LOAD COMB 15 @.9(DL+MW)+1.5 WIND DOWN
19.9 3 1.5

LOAD COMB 16 @.9(DL+MW)+1.5 WIND 7
10.941.5

LOAD COMB 17 8.9(DL+MW)+1.5 WIND X
18.971.5

LOAD COMB 1B 1.5(DL+MW)+WIND UP
11.521.8

PERFORM ANALYSIS

PARAMETER 1

CODE IS888 LSD

FYLD 218808 MEMB 1 TO 22 39 TO 42
CHECK CODE MEMB 1 TO 22 39 TD 42
PARAMETER 2

CODE ISBel

FYLD 250008 MEMB 23 TD 33 36 37 43 TD 45
CHECK CODE MEMB 23 TD 33 36 37 43 TO 45
FINISH

Apprﬂt vl s
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8. STAAD OUTPUT:

| MemberNumber: 1

| MemberSection:ST PIP1397L

| Status:PASSRatio:
| CriticalCondition:Sec.8.2.1.2

(INDIANSECTIONS)
0.161CriticalLoadCase:

I
| MemberNumber: 2

| MemberSection:5T PIP1397L

| Status:PASS Ratio:
| CriticalCondition:Sec.8.2.1.2

(INDIANSECTIONS)
0.068CriticalLoadCase:

]
| MemberNumber: 3
| MemberSection: ST TUB96482.9 (INDIANSECTIONS)

| Status:PASSRatio: 0.000CriticalLoadCase:

| CriticalCondition:Sec.8.4

I
| MemberNumber: 4

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)

| Status:PASS Ratio: 0.087 CriticalLoadCase: 14Location:

| CriticalCondition:Sec.9.3.2.2
STAAD.PROCODECHECKING-IS-800-2007-LSD(VZ.0)

]
| MemberNumber: 5

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
| Status:PASSRatio: 0.044 CriticalLoadCase: 14Location:

| CriticalCondition:Sec.9.3.2.2

I
| MemberNumber: 6

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
| Status:PASSRatio: 0.086 CriticalLoadCase: 14Location:

| CriticalCondition:Sec.9.3.2.2

|

I

| MemberNumber: 7

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)

| Status:PASSRatio: 0.000CriticalLoadCase:

| CriticalCondition:Sec.8.4

—_—

|

| MemberNumber: 8

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
| Status:PASS Ratio: 0.046 CriticalLoadCase: 14Location:

| CriticalCondition:5ec.9.3.2.2
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STAAD.PROCODECHECKING-1S-800-2007-LSD(VZ2.0)
| |
| MemberNumber: 9 I
| MemberSection:ST PIP337L (INDIANSECTIONS) |
| Status:PASSRatio: 0.058CriticalLoadCase: 7 Location: 042 |
| CriticalCondition:Sec.9.3.2.2 |
| I
| MemberNumber: 10 |
| MemberSection:ST PIP424L (INDIANSECTIONS) |
| Status:PASSRatio: 0.166CriticalLoadCase: 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
| MemberNumber: 12 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.467CriticalLoadCase: 7Location: 0.00 |
| CriticalCondition:Sec.9.3.2.2 |
STAAD.PROCODECHECKING-1S-800-2007-LSD(V2.0)
EEL T 2 Ll ek Rk R R kR
I I
| MemberNumber: 13 E
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
|Status:PASSRatio: 0.263 CriticalLoadCase: 14Location: 098 |
| CriticalCondition:Sec.9.3.2.2 | Approve ..
I I
| MemberNumber: 14 | £
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) | [
| Status:PASSRatio: 0.549 CriticalLoadCase: 14Location: 0.49 | Fi0 & Qineerin.
CriticalCondition:Sec.9.3.2. Jamia Milig 11 'eChnol
| CriticalCondition:Sec.9.3.2.2 | New Dep® TI?J‘S::-T:: ology
I I
| MemberNumber: 15 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.000CriticalLoadCase: 8Location: 0.00 |
| CriticalCondition:Sec.8.4 |
| |
| MemberNumber: 16 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.211Critical LoadCase: 7 Location: 0.00 |
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| CriticalCondition:Sec.9.3.2.2 |
STAAD.PROCODECHECKING-IS-800-2007-LSD(V2.0)
b ool o ol ik ikl ol
—— l
MemberNumber: 17 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.000CriticalLoadCase: 8Location: 0.05 |
| CriticalCondition:Sec.8.4 |
I I
| MemberNumber: 18 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.467 CriticalLoadCase: 7Location: 0.00 |
| CriticalCondition:Sec.9.3.2.2 |
| |
| MemberNumber: 19 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.263 CriticalLoadCase: 14Location: 0.98 |
| CriticalCondition:Sec.9.3.2.2 |
| I
| MemberNumber: 20 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.549 CriticalLoadCase: 14Location: 0.49 |
| CriticalCondition:Sec.9.3.2.2 |
STAAD.PROCODECHECKING-15-800-2007-LSD(V2.0)
EEFFEEEEEXEREXE RS ERBRE SRR R TR
I |
| MemberNumber: 21 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.000Critical LoadCase: 8Location: 0.00 |
| CriticalCondition:Sec.8.4 | Approve ..
I I
| MemberNumber: 22 | Or
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) | L"w
|Status:PASSRatio: 0.211CriticalLoadCase: 7Location:  0.00 | FIO £r ——
| CriticalCondition:Sec.9.3.2.2 | Mg Mg 1g o F'ng:ng
Ney, De:h, ”DD;';FE
| I
| MemberNumber: 39 |
| MemberSection:ST PIP424L (INDIANSECTIONS) |
| Status:PASSRatio: 0.590CriticalLoadCase: 7 Location: 1.85 |
| CriticalCondition:Sec.9.3.2.2 |

I
1
| MemberNumber: 40
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| MemberSection:ST PIP424L (INDIANSECTIONS) |

| Status:PASSRatio: 0.590CriticalLoadCase: 7Location: 0.00 |

| CriticalCondition:Sec.9.3.2.2 |

STAAD.PROCODECHECKING-IS-800-2007-LSD(V2.0)

rrers e T T e o

e R T e S L R E SR O s

|MemberNumber:41 |

| MemberSection:ST PIP337L (INDIANSECTIONS) |

| Status:PASSRatio: 0.083CriticalLoadCase: 7Location;

| CriticalCondition:Sec.9.3.2.2 |

| MemberNumber: 42 |

| MembarSection: ST PIP4AZAL (INDIANSECTIONS) |

| Status:PASS Ratio: 0.053 CriticalLoadCase: T Location: |

| CritiealCondition:Sec.9.3.2.2 |

STAAD.ProCODECHECKING-(1801)
EEFFRNENRR ST RER TR
J—
|UNITS:MM,KN,KNM,MPA
I
|MEMBER#23 SECTION:70C540X2 LEN:
1620.00 GOV.LOC:810.00|
|STATUS:PASSRATIO= 0.267 GOV.MODE:BendingZGOV.LOAD:14 |
e e e i
|UNITS:MM,KN,KNM,MPA
I
|MEMBER#24 SECTION:70CS40X2 LEN:
1620.00 GOV.LOC:810.00|
[STATUS: PASS RATIO= 0.398
GOV.MODE :Bend +Compress GOV.LOAD:14 |
|UNITS:MM, KN, KNM,MPA
i Appro, e
IMEMBER#25 SECTION:70CS40X2 LEN: o~
1620.00 GOV.LOC:810.00| D
|STATUS:PASSRATIO= 0.267 GOV.MODE:BendingZGOV.LOAD:14 | L”
[ e emmun Fio § e
Jamig Millia . * Techng
New Deh.1 10025 e
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| I
|MEMBER#26 SECTION:70C540X2 LEN:
1620.00 GOV.LOC:810.00|
|STATUS:PASSRATIO= 0.379

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

|UNITS:MM,KN,KNM,MPA |

I

|MEMBER#27 SECTION:70C540X2 LEN:

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

GOV.MODE:BendingZGOV.LOAD: 14 |

|UNITS:MM,KN.KNM,MPA |
I I
|MEMBER#28 SECTION:70CS40X2 LEN:

1620.00 GOV.LOC:810.00|

|STATUS:PAS RATIO=0.398
GOV.MODE:Bend+CompressGOV.LOAD:14 |

|UNITS:MM,KN,KNM,MPA |

IHEH BER#29 SECTION:70C540X2 LEN:
1620.00 GOV.LOC:810.00 |

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

|UNITS:MM,KN,KNM,MPA | Approves -
| | Ra
|MEMBER#30 SECTION:70CS40X2 LEN: 2

1620.00 GOV.LOC:810.00 |
|STATUS:PASSRATIO= 0.379 De

C-"fJ = reenn

: FIO E ! 9
GOV.MODE:Bend+CompressGOV.LOAD:14 | Jamia Mulia Js-‘an:la?h’.chngfqu
R New Delhi-110025

|UNITS:MM,KN,KNM.MPA |
I I
|MEMBER#31 SECTION:70CS40X2 LEN:

1030.00 GOV.LOC:515.00 |

|STATUS:PASSRATIO= 0.099

GOV.MODE:BendingZGOV.LOAD: 14 |
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|UNITS:MM.KN.KNM,MPA

I
[MEMBER#32 SECTION:70C540X2 LEN:

1030.00 GOV.LOC:515.00 |

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

|UNITS:MM,KN,KNM,MPA
I

|MEMBER#33 SECTION:70C540X2
LEN:530.00 GOV.LOC:265.00 |

|STATUS:PASS RATIO= 0.026

GOV.MODE:BendingZGOV.LOAD:14 |

|UNITS:MM,KN,KNM,MPA

t
|MEMBER#36 SECTION:70CS40X2 LEN:

1030.00GOV.LOC:

515.00]

|STATUS:PASS RATIO= 0.099
GOV.MODE:BendingZGOV.LOAD: 14 |

|UNITS:MM KN,KNM ,MPA

|MEMBER#37 SECTION:70C540X2 LEN:

530.00GOV.LOC:
|STATUS:PASSRATIO= 0.026

265.00|

GOV.MODE:BendingZGOV.LOAD:14 |

_._.._.._.-_...._..h...-I

|UNITS:MMKN,KNM,MPA
I

|MEMBER#43 SECTION:70CS40X2 LEN:

1030.00 GOV.LOC:515.00 |

|STATUS:PASS RATIO= 0.099
GOV.MODE:BendingZGOV.LOAD: 14 |

|UNITS:MM,KN.KNM,MPA
I

|MEMBER#44 SECTION:70C540X2 LEN:

Approve.s ..
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530.00 GOV.LOC:265.00 |
|STATUS:PASSRATIO= 0.026
GOV.MODE:BendingZGOV.LOAD:14 |
|
|UNITS:MM,KN,KNM,MPA

|[MEMBER#45 SECTION:70CS40X2  LEN: 530.00GOV.LOC: 265.00|
|STATUS:PASSRATIO= 0.026
GOV.MODE:BendingZGOV.LOAD: 14 |

Ap

D' N ]

Jam,

New Dein. 1
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8. FOUNDATION
Breadth of Pedestal B = 0.40 m
Length of the Pedestal L = 0.40 m
Unit weight of water Yw = 10.00 kN/m3
Unit weight of soil Ys = 20.00 kN/m3
Factor of Safety FOS = 15
Unit Weight of Pedestal Material Yp = 23.00 kN/m3
Grade of Concrete = 20.00 N/mm2
Grade of Steel Fy = 500 N/mm2
Soil Bearing Capacity = 80.00 kN/m2
. ' Ny =
Bearing Capacity factor, Ny = 0.60
Bearing Capacity factor, Nq " = 175 1S:6403:1981 Table:1
Beari i Ne =
ring Capacity factor, Nc 6.86 Factors
Downward force from Qv(+) = 17.34 kN
superstructure(P)
Uplift from superstructure Qv(-) = 17.45 kN
Lateral force from superstructure QH = 5.60 kN From ST Result
Moment from Superstructure M = 3.02 kN-m
Unsupported length of the Pedestal = 0.0 -
above ground e :
Appro, o -
W
Dr Kk
Dprc.l ']
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DESIGN
VERTICAL CAPACITY OF FOOTING

AREA OF FOOTING:

Assume self weight of footing w

Total Weight w
W

Area of Footing A

Size of Footing,

Therefore

Provide 0.5 m x 0.5 m Square Footing,
So

Total area Required

Length of Footing

Beadth of Footing

PRESSURE ACTS ON FOOTING:

Pressure

Pressure

FACTORED BENDING MOMENT per ‘m’:

Factored Bending Moment

Where

B= Length of Footing
D= Length of Pedestal
P= Pressure on Footing
L=B

= 01x17.34 KN w=0.1P
= 1734+17.34 kN WRO.1P+P
= 19.074 kN
= 19.074/80 kN A= WISBC
= V0238 m
=0.487 m
=0. 25 m2
=0. 25 m
=0. 25 m
P =PuA KN/m2

P = 1.5x19.074/0.25 KN/m2

P = 11442 KN/m2

Mu =PxLX((B-D)2)>2 KN-m

Mu =114.42x0.5X((0.5-0.4)/2)°12 KN-m
Mu =0.0715 KN-m

'q.l-'prou,fld "
Voo
r
By N
F 2ernn
Jamig 1 s n} rei-'hr'lu!;],_i.,
New Deaip;. 1 |b52::ﬂ
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EFFECTIVE DEPTH:

Orequired = VMu/0.133xfuxb  mm
drequired = V0.0715x10%/0.133x20x500 mm

Orequiea = 8.0 mm
we provide Orequrea = 150.0 mm
For considerations,increase depth 1.75 to 2 times more than the calculated value
Orequiea = 150.0x 2
Efective depth Qroqures = 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 = 0.87 Fy Astd(1-Ast Fy/bd Fck)  mm’

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

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

Ast =671 mm?
Where a
Mu= Factored Moment PProveg .
f«= Characteristic Compressive strength . TSRS
b= effective depth
d= Breadth of Footing .
Jalr'l"n‘; (Y 1
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AREA OF STEEL per m:
=Ast/span
=671/0.5
=1342 mm?
AREA OF ONE BAR:
ast =nu i:I2 14
= 3.14x12%4
= 200.96 mm?

Assume 16 mm dia bar,

SPACING OF REINFORCEMENT:

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

= (ast/Ast) x 1000

= (200.96/1342)x1000 mm

= 149.746
mm
Provide 16 mm dia bars at 150 mm c/c spacing.
NUMBER OF BARS:
‘qppf’ﬂ;.-n,’ "
= (Ast/ast) 3
= (1342/200.96) g -
- g LT
= 7 nos ofbar NewBupyaaia o
CHECK FOR ONE WAY SHEAR:
Vu =P X B X ((L-D)y2d

(a) SHEAR FORCE PER ‘m":
= 114.42x1x(((0.5-0.4)/2-0.5)
KN

=51.49
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(b) NOMINALSHEAR STRESS:
Tv =Vu/bd
= 51.49x10°/1000x300
=.0.172 N/mm2
(c) percentage of steel:
=100xAst/bd
= 100x671/500x300
= 0.447

Now, Refer Table No.19 Page No. 73 of 1S456:2000
Tc = 046 N/mm2

Therefore,
Tv< Te

0.172 N/mm2 < 0.46 N/mm2
HENCE, Design is inst one sh

Apprn
ll " m_'n.
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Wind Load:
Wind Pressure Calculations
Basic Wind Speed = 150 kmph
Basic Wind Speed = 416 m/s
Design Period = 25 years
Type of Module Mounting Structure = RoofTop
Terrain Category = 2
Minimum Module Clearance From NGL = 1.0 m
Height of Terrain/Building = 10 m
Risk Coefficient Factor (k1) = 0.90 Table-1, IS-875, part-3-2015
Terian Factor (k2) = 1.00 Table-2, 1S-875, part-3-2015
Topography factor (k3) = 100 me-&iﬁj of IS: 875, part 3-
Nismaos Saoke V)= 1.00 %11;5“-&3.4 of 1S-875, part-3-
Design Wind Speed, Vz=Vb*k1*k2*k3"k4= 37.44 m/s
Design Wind pressure, Pz =0.6*(Vz)*2= 841.0 N/sgm

AsperLatestcode IS : 875 (Part-3-2015), the design wind pressure Pd can be obtained as as per clause

7.2, Pd=Kd. Ka. Kc .Pz

Where,

Kd = Wind directionality factor 0.9
Ka = Area averaging factor 1
Kc = Combination factor 0.9

Clause-7.2.10of IS-875, part-3-
2015

Table-4 of I1S: 875 part 3- 2015

Clause-7.3.3.130f1S: 875 part 3-
2015

Hence, Design pressure = Pd = Kd.Ka.Kc.Pz=

681.21

N/sgm

Approved :-
“'L——'-"'_

Dr. KHALID MOIN

Professor

Deptt. of Civil Engineenng

FIO Enginaenng & Technology
Jarmia Millia islamia

New Delhi-110025
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Calculating pressure coefficient for mono-slope roof;
- Cp ol 1
+Cp 'l"

SIGN CONVENTION
+ TOWARDSTHESTRUCTURE(SUCTION),-AWAYFROMTHESTRUCTURE(UPLIFT)

For calculating the force on the panels from the pressure calculated above, we need pressure
coefficient. The current structure falls under mono-slope free roofs. Pressure coefficient for
mono-slope roof is found out referring section 7.3.3.2, Table 8, IS: 875, Part3 - 2015. The
pressurecoefficientsforamono-slope free roof of 20” tilt angle and solidity ratio of 0.

WINDLOAD UPWARD/DOWNWARD (+/-Y DIRECTION)
Upward/Downward Wind Force, F = Cp*A*Pd
Pressure Coefficient for Upward 1.3 (As per 15875
wind,-Cp ; Part-3, Table-7)
Pressure coefficient for Downward 0.8 (As per 15875
wind,+Cp g Part-3, Table-7)
Design wind pressure,Pd 681.21 N/sgm
Design wind pressure(Upward
Direction) = Cp*Pd -885.57 N/sqm
Design wind pressure(Downward
Direction) = Cp*Pd il "
Surface Area of Structural element,
A =(1998*1010*10)/(10°6) 20.18 g
Upward Windforce Fu=Cp*A*Pd= | -17.87 kN
I:uwnwalﬂ Wind force, Fd = Cp*A*Pd 10.99 KN
Here, we are considering aplied wind force of Solar panels shall be bear by Purlin
Upward Wind force per unit purlin
length,F=Fu/(4°5.3) 054 gl
Downward Wind force per unit d :-
purlin length, F=Fd/(4°5.3) i 6 sl
Note:- Negative sign shows Upward direction of Wind n.HIN
Professor
Deptl. of Cwvil Eﬂg"‘:ﬂ&“ﬁg

1[e]

Jarma Millia Islamia
New Dealhi-110025
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WINDLOAD SIDEWAYS (X & Z DIRECTION), X-being along the slope
MMS SECTION DETAILS
ELEMENT :
s Lentgh (mm) | M9 | Lip (mm) T
COLUMN | 1397018) | o0 0 45
PAFTER  Fo 8 o 29
PURLIN oo 40 15 2
As per table-29, I5-875,part-3 value of co-efficient & Reduction factor
shall be refered
: Dz
Wind Facing i ;
SECTION | ANGLEOF | .o Width (D) L""“‘*“:’ nf;‘fs VD :;"““
S WIND in mm (X- - ﬂ'b“} T | i {mm
direction) dir
COLUMN |15 oadames | 20 |1387 2000 52 | 140 0.70
; D"Vz
Wind Facing 4
SECTION | ANGLEOF | . Width (D) Length of rf;:,s yp | Reduct
s WIND in mm (2- s ﬂ"“) e | %00 | ot
direction) dir ®
COLUMN | ogegree | 20 [1397 2000 52 | 140 | o070
RAFTER Odegree | 20 |9 3100 35 | 32 0.78
WIND FORCE
SECEDH (Pd*width*Cf* | UNITS | DIRECTION
K)
LA 0066 | kNim | X-Direction
COLUMN e o I
RAFTER 010  |KN/M | Z-Direction
Approved :-
Woe—
Dr, KHALID MOIN |

Professol
Deptt. of Civil Engingering
F/O Engineering & Technology

mia Millia Islamia
—#;mu——
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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+WINDDOWN)
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+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)+1.5WIND Z
Combination 18 1.5 (DL+MW)+ WIND UP P——
W
Dr. KHALID MOIN
Profess
Deptt. o! Cwvil Enginasernng
| gla™ - "|': g O TEST |Ul\rr
Jamia Milika Islamia

New Deini-1100.25
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3. STAAD MODEL:
1
3D RENDERED VIEW
. ]
g
h .
L.}
-
% : g _-':‘
. b 4 =
-
8 " X, "
o : "
- o i y, o, w
L~ - 17 ™
" n
" = | “‘
)’ B
| -]
Lo
-!‘l
NODEMEERHMBER
Approved :-
N______
Dr. KHALID MOIN
Professar
Deptt. of Civil Engineerin
no ngy

Jamia Millia Isiamia
New Delhi- 110025
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s
*us
ks " " 28
] e 8 ]
il '
2 b S o
n " e e 1w ‘22 S,
'ﬂ -":"._‘ ] ; . -
n é A L . Tag
B .
o T - =
.h |
Q L]
BEAM NUMBER

4. DEFLECTION CHECK:

As per IS 800:2007, following table can be referred for deflection check.

Tk & Defbrctbon | imits
Topaal  Deflertion  Design Lot e i e —
g il
L] E i i .
| ams clkiay S 101
Lovn bl Wiond bk Prarions. sl o
l’ by i cnding [
Gl B o e g e 1
Breie Ly N
Ler sl vt | i g
w ] N M
Pyl it Sicig iy
Live ol Wl bl Bt sapprny
j [ ke et 1
j L'_'-’M_ o [ - Fra—s
{ r'-'"";':::l | eeirs (== pre
] KT gy [ | D
- e L e S gt 1 40
el v B kg [
| Cras b | e
Cre o« wand Lomary (mwass ¢ Rlmrey dapleornen
I | e i g LT
- | I e
Ly ) i bl pram
Co —— 4 oo | el aperennd !
| Tansry (B cladding. o
| . Megran
f  Flemraes sl v et b
n SN
Lavw L Pty B e
[
'i v g » Nualli
F 4 Firrwrs o® s rpitle
e T
{ L Ling mall [ s iy ——
; -“-nl_-:.—"' L
B " i Fiswn chmblimg g Approved :-
i L = M ghua™y
= o e - ey Bt S ﬁ""-—-"’f

Or KHALID MOIN

Eeplt of %'-'ﬂ! Engineering

F/O Engineering & Technology
Jamia Millia |slamia
New Dalhi-110025
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Column deflection check:

ax: 4.454 mim

oo " 7

Maximum deflection in Column =4.454 mm

Permissible limit for deflection in Column =2000/ 240 = 8.33 mm > 4.454, Hence OK

Rafter deflection check:

W S300 onte M b

~"Max: 4.8286 mm

“I':m-m 'ﬁul.lll-

. 'ﬁt 2.9T1 mm

“Max: 4327 mm - AN—

“Max: 2.301 mm

bR

Maximum deflection in Rafter = 7.607 mm Approved :-

Permissible limitfor deflection in Rafter=3100 / 180=17.22mm > 7.607, Hence OK Vi
LA RS LT I'H“:”"
Professor

iEnginoe
F/O Engineering & Tuchr;:}lngr
Jamia Millia Islamia

New Delhi-110025
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Purlin deflection check:

-hul BT M
- .
"'h-_-_nl,ut v ™
- g : 15588 mm
. ™~ -
- ‘h: 5.081 mun
-
.hn: Z.938 mm
*

Maximum deflection in Purlin = 15.589 mm
PermissiblelimitfordeflectioninPurlin=5300/150=35.33mm>15.589, Hence OK

5. RAECTION SUMMARY:
E—
Horizontal| Vertical |Hornizontal Moment
Node c FX FY FZ Mx_ | MY | ™Mz
(kN}) (KN} (kN) (kNm) (kNm) (kNm)
Max FX T | 0.1 50L*MW+ 0.198 5.070 0.000 0 000 0o000| -0077
Min FX 1 621 .5(DL+NWW+ -0.000 18.393 0.000 0.000 0.000 0412
Max FY 1 6:1.5(DL+NMW+ -0.000 18.393 0.000 0.000 0.000 0412
Min FY 1 14:0.9{DL +MW =0.000 -18.504 -0.000 -0.000 -0.000 -0.399
Max FZ 1 8:1.5(DL+NWW+ 0.198 5.070 0.000 0.000 0.000 0077
Min FZ 1 B 15(DL+MW+ -0.000 5.070 -1.593 -3.015 0.032 0121
Max MX 1 6:1.5(DL+NW+ -0.000 18.383 0.000 0.000 0.000 0412
in MK 1 B: 15{DL+MW+ -0.000 5.070 -1.583 -3.018 0.032 0121
Max MY 1 B 15(DL+MW+ -0.000 5.070 -1.583 -3.015 0.032 0.121
Min MY 1 14:0.9(DL+MW -0.000 -18.504 -0.000 -0.000 -0.000 -0.399
Max MZ 1 6:1.5(DL+NMW+ -0.000 18.363 0.000 0.000 0.000 0.412
Min MZ 1 14.0.9{DL+MW -0.000 -18.504 -0.000 -0.000 <0.000 0.399

Approved :-

V"
Dr KH I MOIN
Profess

Deptt of ( gineer
SSPIL of Civil Eng ineering

Ty o 1
Jamia Miliia Isiamig
MNew Delhi-110025
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6. UTILITY RATIO:

Beam | Analysis | Design |Actual Raio | Cluse (LUC| Ax k ly Ik

Property | Propedy | Ratio | Raio (Act/Alow) ) | ) | fm) | fom)
1 PPl |PPuatL | o182] 1000] 01%2[Sec 8212 | 8[ 19100 437000| 457000| 674000
2 |PPIGIL |PPIOTL | 00| 1000| 0080 |Secb212 | 6] ta100] 4ooo| 4ozoco| om0
3 | Tusee4s29 | TUBS4829| 0,000 1.000]  0.000 | Sec 84 8| soe| wem| 0| 80100
4 |TuBoe4a2o|Tusonas2a| 0104 | 1000] 0104 |Sec 9322 | 14| 8016|9810 31880[ 80400
5 [Tueosdt2d | TuRosesad| 0.0s2| 1000 00%2[Sec9322 | | eot6| 95810| 3190| 80400
6 | Tussest2o| Tusceatoa] 0102 1000 0102{Sec9322 | 14| ame| 95810 31980 80400
7 | TuBs64829 | TUB9B4829 0.000| 1.000|  0.000 | Sec 84 8| 8016| 95810 3160 80100
8 | TuBos4s2o [ Tunosas2o | 00s5| 1o00| 0085 |Sec.8322 | 14| 8016| 95810( 31.980| 80100
o |pPum |pPuiL |ooed| 10| 0069 [Sec9322 | 7] 20| 30| 30| 6180
10 |PpaeL  |PPaga. [o017] 1000] o017 [Sec9322 | 7| 3250 60| 6480 1292
f [ TuBo64829 | TuUBoG4&29 | 0.000| 1000| 0.0 | Sec 84 8| so6| oss0| %0 80
12 |TuBosam 9| TuBosaa20| 0654 | 1000 0654[Sec9322 | 7| 8016| 95810| 31960 80400
13 |Tuosea20|Tusosa20] 033 | 10| 0323 |Sec.9322 | 14| s016| 9580| 31%0| 80100
1 |TuBseéa29 [ Tuosamas | 0673| 1000 0673 |Sec.9322 | | em6| 95810| 3190] 80400
15 [ TuBS64a29 | TuB9s4B29| 0000| 1.000|  0.000 | Sec.84 8| ootg| sa0| 3ee0| a0t
16 | TuBoe4e2d|Tuseses2e| 0205| 1000 0205]Sec 9322 | 7| eot6| 95810| 31980 80100
17 [ TuBo64829 | TUB9G4829| 0.000 | 1000  0.000 | Sec. B4 8| eo6| ss0| 3nse0| 80100
18 | TuBoeda20| Tumoeds2o | 0654 | 1000 0654|Sec9322 | 7| 8016| 95810| 31%80| 8040
19 | TUR%4R20 | TUBeR29| 0323 | 1000] 0373 |Sec 9322 | 14| am6| 5810|1980 801N
20 | TuBsoe29 | TuBse29| 0673 | 10w | 067 |sec.0322 | 1] soe| ssmof 3| 0100
21| Tueoskizs | Tusseds29| oo 1000 oomfsecss | 8] o] wsso| ste| e
7 | Tunsedszg | Tusoeds29 | 02| 1000 0:5[Sec9322 | 7| 8me| @sB0| 3180] 80100
7| csio (Tcsion | 03] 10| 03 |Bendingz | 1| 3%a| 2sam|  7se|  oow
% |70CSi02 |Tcsa0 | 054 | 1000 054 [BendeComp| | 33| 1| 7s| oou
% |7csioe |csior | 03] 1om] 033 [Beningz | 1] s:s| 2] s oom
% | 0CS0Q |02 | 05¢] 1000] 05 |Bend+Comp| 1] 33| 3] 7se| oou
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Beam | Analysis | Design |Actual Ratio | Clause |LC| Ax k ly Ix

Propety | Property | Ratio | Rafio (Act/Alow) o) | (') [ () | (m)
71 |70cs40x2 |70cs40x2 | 0353 1000 0353 |BendngZ [ 14| 3303] 2531| 7S o0od
2 |70cs402 [7ocsux2 054 1000 0544 [Bend+Comp| 14| 3303[ 2531| 752 004
2 |7ocsan2 |7ocsaox2 | 03s3] 1000] 0353 [gendingz | 4] 333 s3] 75|  oou
W0 [70cs40x2 |7ocs4x2 [os24]| 1000 0524 |Bend+Comp| 14| 3303] 25m1| 752 oou
31 |70cS40%2 |70cS402 | 0130 1000 0139 |BendingZ | 14| 333| 2831|752 oom
2 |7ocsa |7ocsa |0139] 1000 0139]BendingZ | 14| 3303| 25341] 7s2|  oom
1 [7ocsaox2 [rocs4ox2 |o0130] 1000 0139 |BendingZ | 14| 3303| 28341| 75| o00M
M |Tocsane |rocsaox2 [0t 1000 0130 |Bendingz | 14| 3303] 283m| 75| oou
% |7ocsaoe |7csax2 |0139] 1000 0139]Bendingz | 4] 3303| 253¢1] 75|  oom
% |7ocs4ox2 [7ocseox2 [0139] 1000 0130 (Bendmgz | 14| 3303 25341| 75| 00M
3 [mcsaxa [rocsox2 |0138] 1000 0139 |BendngZ | 14| 3303| 25341| 752 o00M
3% |70cs402 [7ocsae [o0430| 1000] o019 [Bendingz | 14| 3303] 2531|752  oou
%9 |PPaaL  |PPaaL | 0815] 1000] 0615|Sec 9322 | 7| 3260| 6460| G4e0| 12920
W0 |[PPea. |PPi2  [o615| 1000] 0615[Sec9322 | 7| 32| 640 640 12920
4 |penrl PP o008 | 1000 0008 | Sec 62 | 2s0| 3m0| 30| 6180
© |ppia.  |PPeat  [oo0s6| 1000| 00%|Sec9322 | 7| 320| 6460| 640| 12920

i |

CONCLUSION:

The structure is found to be safe and the maximum utility ratio observed is 0.673. 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, IS 875-Part 3: Wind Loads
and1S875-Part1:DeadLoads.
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7. STAAD INPUT DATA:

STAAD SPACE

START JOB INFORMATION

ENGINEER DATE 83-Nov-2@

END JOB INFORMATION

INPUT WIDTH 79

UNIT METER EN

JOINT COORDINATES

18980; 286290; 301.19; 4 -1.351.38; 51.39 2.75 8;

6 -1.30561 1.32382 @; 7 -9.431174 1.77643 9; B 1.34562 2.72605 @;

9 8.478755 2.25832 9; 120 @ 2 -1.62; 11 -1.35 1.3 -1.62; 12 1.39 2.75 -1.62;
13 -1.39561 1.32382 -1.62; 14 -8.431174 1.77643 -1.62;

15 1.34562 2.72605 -1.62; 16 @.47B755 2.25832 -1.62; 17 @ 2 1.62;

18 -1.35 1.3 1.62; 19 1.39 2.75 1.62; 28 -1.308561 1.32382 1.62;

21 -9.431174 1.77643 1.62; 22 1.34562 2.72605 1.62; 23 @.47B755 2,25832 1.62;
24 -1.38561 1.32382 -2.65; 25 -0.431174 1.77643 -2.65;

26 1.34562 2.72605 -2.65; 27 0.478755 2.25832 -2.65; 28 -1.38561 1.32382 2.65;
29 -8.431174 1.77643 2.65; 3@ 1.34562 2.72685 2.65; 31 @.478755 2.25832 2.65;
32 1.14758 2.48674 @; 33 -8.812749 1.23883 @;

MEMBER IMNCIDENCES

113; 232; 346;429;567;672;785;898; 96 33; 10 3 32;
11 11 13; 12 10 16; 13 13 14; 14 14 1€; 15 15 12; 16 16 15; 17 18 20: 18 17 23;
19 2@ 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; 390 9 23; 31 13 24; 32 14 25; 33 15 26; 34 16 27;
35 28 28; 36 21 29; 37 22 38; 3B 23 31; 39 10 3; 40 3 17; 41 32 8; 42 33 3;
DEFINE MATERIAL START

ISOTROPIC STEEL

E 2.85e+0088

POISSON 8.3

DENSITY 76.8195

ALPHA 1.2e-285

OAMP 8.83

TYPE STEEL

STRENGTH FY 253200 FU 487888 RY 1.5 RT 1.2

END DEFINE MATERIAL

MEMBER PROPERTY INDIAN

1 2 TABLE 5T PIP1397L

MEMBER PROPERTY COLODFORMED INDIAN

23 TO 3B TABLE 57 7ecs4ax2

MEMBER PROPERTY INDLAN

3 708 11 TO 22 TABLE 5T TUB96482.9

10 39 40 42 TABLE 5T PIP424L

9 41 TABLE 5T PIP337L

CONSTANTS

MATERIAL STEEL ALL

SUPPORTS

1 FIXED

MEMBER RELEASE

LOAD 1 LOADTYPE Dead TITLE DL+MW

23 TO 38 START MX My MZ Approved -.
23 TO 38 END MX My MZ J

_  DOr KHaup
a OIN

i
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SELFWEIGHT ¥ -1 LIST 1 TO 4©
MEMBER LOAD
23 TO 38 UNI GY -©8.1132
LoAD 2 LOADTYPE Live REDUCIBLE TITLE WIND UupP
MEMBER LOAD
23 TO 3B UNI GY ©.841
LOAD 3 LOADTYPE Live REDUCIBLE TITLE WIND DOWN
MEMBER LOAD
23 TO 3B UNI GY -8.52
LOAD 4 LOADTYPE Live REDUCIBLE TITLE WIND Z
MEMBER LOAD
1 2 UNI GZ ©.8966
3 TO 8 11 TO 22 UNI GZ &.1
LOAD 7 LOADTYPE Live REDUCIBLE TITLE WIND X
MEMBER LOAD
1 2 UNI GX -©.e66
LOAD COMB S 1.5(DL+MW)
i 1.5
LOAD COMB 6 1.5(DL+MW+ WIND DOWN)
1 1.5 3 1.5
LOAD COMB B 15(DL+MW+ WIND Z)
1 1.5 4 1.5
LOAD COMB 9 1.5(DL+MW+WIND X)
i1.5 7 1.5
LOAD COMB 1© 1.2(DL+MW+WIND UP)
i1i1.2 2 1.2
LOAD COMB 11 1.Z(DL+MW+WIND DOWN)
i 1.2 3 1.2
LOAD COMB 12 1.Z2{(DL+MW+WIND Z)
i11.2 4 1.2
LOAD COMB 13 1.2Z2(0DL+MW+WIND X)
ia 1.2 7F 1.2
LOAD COMB 14 8.9(DL+MW)+1.5 WIND UupP
1.2 2 1.5
LOAD COMB 1S 8.9(DL+MW)+1.5 WIND DOWN
1 8.9 3 1.5
LOAD COMB 16 @.9(DL+MW)+1.5 WIND Z
1 8.9 4 1.5
LOAD COMB 17 8.9(DL+MW)+1.5 WIND X
i1 &.9 7 1.5
LOAD COMB 18 1.5(DL+MW)+WIND ULP
i 1.5 2 1.0
PERFORM ANALYSIS
PARAMETER 1
CODE Issee LsSD
FYLD 210800 MEMB 1 TO 22 39 TO 42
CHECK CODE MEMB 1 TO 22 39 TO 42
PARAMETER 2
CODE IS8el
FYLD 258080 MEMB 23 TO 38
CHECK CODE MEMB 23 TO 3B
FINISH
Approved :.
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8. STAAD OUTPUT:
STAAD.PROCODECHECKING-IS-800-2007- LSD(V2.0)

FEEEEEEREFAREARENTAREN AR F SR F bbb SRR eRb R Rb b

1 e et arenig s —

|MemberNumber: 1

| MemberSection: STPIP1397 L{INDIANSECTIONS)

Status:PASS Ratio:0.161 CriticalLoadCase:8 Location:0.00
CriticalCondition:Sec.8.2.1.2

| MemberNumber:2 |

| MemberSection: STPIP1397L{INDIANSECTIONS)

| Status:PASSRatio:0.068CriticalLoadCase:8Location:0.00
| CriticalCondition:Sec.8.2.1.2

|- e e

| MemberNumber:3 |

| MemberSection: STTUB96482.9(INDIANSECTIONS)
|Status:PASSRatio:0.000CriticalLoadCase:8Location:0.05
|CriticalCondition:Sec.8.4

| MemberNumber:4 |
| MemberSection: STTUB96482.9(INDIANSECTIONS)
| Status:PASSRatio:0.087 CriticalLoadCase:14Location:0.00

| CriticalCondition:5ec.9.3.2.2

I
| MemberNumber: 5
| MemberSection:ST TUB96482.9 (INDIANSECTIONS)

| Status:PASSRatio: 0.044 CriticalLoadCase: 14 Location:

| CriticalCondition:Sec.9.3.2.2

I ........................................................ s
| MemberNumber: 6

| MemberSection: ST TUB96482.9 (INDIANSECTIONS)

| Status:PASSRatio: 0.086 CriticalLoadCase: 14 Location:

| CriticalCondition:Sec.9.3.2.2

oo !
|MemberNumber: 7

|MemberSection: ST TUB96482.9 (INDIANSECTIONS)

| Status:PASS Ratio: 0.000CriticalLoadCase: 8Location:

| CriticalCondition:Sec.8.4

e :
| MemberNumber: 8

Approved :-
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| MemberSection:ST TUB96482.9 (INDIANSECTIONS)

I
| Status:PASS Ratio: 0.046 CriticalLoadCase: 14 Location: 0.00 |
| CriticalCondition:Sec9.3.2.2

Approved :-
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| MemberNumber: 9 |
|MemberSection:STPIP337L (INDIANSECTIONS) |
| Status: PASS Ratio: 0.058CriticalLoadCase: 7Location: 0.17 |
| CriticalCondition:Sec9.3.2.2 |
o —— T |
|MemberNumber:10 |
|MemberSection:STPIP4241, (INDIANSECTIONS) |
| Status:PASS Ratio: 0.166CriticalLoadCase: 7Location: 0.00 |
| CriticalCondition:5ec9.3.2.2 |
—— oo |
|MemberNumber:11 |
|MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.000CriticalLoadCase: 8Location; 0.05 |
|CriticalCondition:Sec.8.4 |
I |
| MemberNumber:12 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASSRatio: 0.550CriticalLoadCase: 7 Location: 0.00 |
| CriticalCondition:Sec.9.3.2.2 |
I I
| MemberNumber:13 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.272CriticalLoadCase: 14Location: 098 |
| CriticalCondition:Sec.9.3.2.2 |
e e |
| MemberNumber:14 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.565 CriticalLoadCase: 14 Location: 0.49 |
| CriticalCondition:Sec.9.3.2.2 I
| cen]
|MemberNumber:15 |
| MemberSection:ST TUB96482.9 (INDIANSECTIONS) [
| Status:PASS Ratio: 0.000CriticalLoadCase: 8Location: 0.00 |
|CriticalCondition:Sec.B.4 |
T r— |
|MemberNumber:16 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) I
| Status:PASS Ratio: 0.248CriticalLoadCase: 7Location: 0.00 |
| CriticalCondition:Sec.9.3.2 Approved :-
STAAD.PROCODECHECKING-1S-800-2007-LSD(VZ2.0) o
- Dr. KHALID MOIN
Profes<or
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| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
| Status:PASS Ratio: 0.000CriticalLoadCase: BLocation: 0.05 |
|CriticalCondition:Sec.8.4
|- e -1
|MemberNumber:18
| MemberSection: ST TUB96482.9 (INDIANSECTIONS)
Approved :-
WVine
Dr. KHALID MOIN
Profe
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| Status:PASS Ratio: 0.550CriticalLoadCase: 7Location:; 0.00 |
| CriticalCondition:Sec.9.3.2.2 |
| s |
| MemberNumber:19 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.272CriticalLoadCase: 14Location: 098 |
| CriticalCondition:Sec.9.3.2.2 |
| |
| MemberNumber:20 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.565CriticalLoadCase: 14Location: 0.49 |
| CriticalCondition:Sec.9.3.2.2 |
STAAD.PROCODECHECKING-IS-800-2007-LSD(V2.0)
e — |
|MemberNumber:21 |
| MemberSection: ST TUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.000CriticalLoadCase: 8Location: 0.00 |
|CriticalCondition:Sec.8.4 |
g e |
|MemberNumber:22 |
| MemberSection:STTUB96482.9 (INDIANSECTIONS) |
| Status:PASS Ratio: 0.248CriticalLoadCase: 7 Location: 0.00 |
| CriticalCondition:Sec.9.3.2.2 |
|- e |
|MemberNumber:39 |
|MemberSection:STPIP424L (INDIANSECTIONS) |
| Status: PASS Ratio: 0.567 CriticalLoadCase: 7Location: 1.85 |
| CriticalCondition:Sec.9.3.2.2 I
R —— |
|MemberNumber:40 |
|MemberSection:STPIP424L (INDIANSECTIONS) |
| Status:PASS Ratio: 0.567 CriticalLoadCase: 7Location: 0.00 |
| CriticalCondition:Sec.9.3.2.2
STAAD.PROCODECHECKING-IS-800-2007-LSD(V2.0)
I L I r‘.ppr-'l‘.r‘{.‘i’ -
|MemberNumber:41 | v
|MemberSection:STPIP337L (INDIANSECTIONS) i e el
| Status:PASS Ratio: 0.083 CriticalLoadCase: 14 Location: 0.00 | Prof R
|CriticalCondition:Sec.6.2 | 2RE L eenng & Technology

Jarmi

;4 lia 15I¢;H‘lﬂ
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| HemberNusber: 42

| MemberSection: 5T FIP424L I TNDIANSECTIONS )

| Status:PASS Ratio: 0.048 Critical LoadCase: 7 Locatien: D.82
|

CriticalCondition:Sec.9.3.2.2
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STAAD.ProCODECHECKING-(1801)

[UNITS:MM,KN.KNM,MPA

|

IMEMBER#23 SECTION:70CS40X2 LEN:

1620.00 GOV.LOC:810.00 |

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

[UNITS:MM,KN.KNM,MPA

I

|MEMBER#24 SECTION:70C540X2 LEN:
1620.00G0OV.LOC:810.00]

|STATUS:PASSRATIO= 0.411

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

S -.-l

|UNITS:MM,KN,KNM MPA

I

|MEMBER#25 SECTION:70CS40X2 LEN:

1620.00 GOV.LOC:810.00 |

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

[UNITS:MM,KN,KNM,MPA

|

|MEMBER#26 SECTION:70CS40X2LEN:

1620.00 GOV.LOC:810.00 |

|STATUS:PASSRATIO= 0.395
GOV.MODE:Bend+CompressGOV.LOAD: 14|
I

I

I
|UNITS:MM,KN,KNM,MPA
I

Approved :-
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|MEMBER#27 SECTION:70CS40X2 LEN:

1620.00GOV.LOCB10.00|

|STATUS:PASSRATIO= 0.267 GOV.MODE:BendingZGOV.LOAD: 14 |
Approved :-
ﬂ-»..._-"".r
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|UNITS:MM,KN,KNM,MPA |

| I

|MEMBER#28 SECTION:70CS40X2 LEN:

1620.00 GOV.LOC:810.00 |

|STATUS:PASSRATIO= 0.411

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

I s

|UNITS:MM.KN.KNM.MPA |
I I
|MEMBER#29 SECTION:70C540%2 LEN:

1620.00 GOV.LOC:810.00 |

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

|UNITS:MM,KN,KNM,MPA |
| |
|MEMBER#30 SECTION:70CS40X2LEN:

1620.00 GOV.LOC:810.00 |

|STATUS:PASSRATIO= 0.395

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

|UNITS:MM,KN,KNM,MPA i
I I
IMEMBER#31 SECTION:70CS40X2 LEN:

1030.00 GOV.LOC:515.00 |

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

|UNITS:MM.KN KNM,MPA I

| I

|MEMBER#32 SECTION:70CS40X2 LEN: Approved :-
1030.00 GOV.LOC:515.00 | Vi e

!STJ&'I'US:PASSRATI?:‘: E.E?E_?E?-HEIIEE-II?LMZG{JMM V.LOAD:14 | B SRALID MO

| Professor
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[UNITS:MMKN,KNM,MPA I
I
|MEMBER#33 SECTION:70CS40X LEN: 1030.00
GOV.LOC:515.00 |
Approved :-
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Dr. KHALID MOIN
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|STATUS:PASSRATIO= 0.099

GOV.MODE:BendingZGOV.LOAD:14 |

e e e i s

|UNITS:MM,KN,KNM,MPA

|

|MEMBER#34 SECTION:70CS40X2 LEN:

1030.00GOV.LOC:515.00 |

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

frsors e e R L A R

|UNITS:MM, KN, KNM,MPA

|

|MEMBER#35 SECTION:70CS40X2 LEN:

1030.00GOV.LOC:515.00 |

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

e ===

|

|UNITS:MM,KN ,KNM,MPA

I

|MEMBER#36 SECTION:70C540X2 LEN:

1030.00GOV.LOC:515.00 |

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

'.......---- S e

- S T ——

JUNITS:MM,KN,KNM,MPA

|

|MEMBER#37 SECTION:70CS40X2 LEN: 1030.00

GOV.LOC:515.00 |

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

|--- ks i sk

|UNITS:MM,KN,KNM,MPA

|

|MEMBER#38 SECTION:70C540%2 LEN:

1030.00 GOV.LOC:515.00 |

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

- i Approveq .
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Breadth of Pedestal
Length of Pedestal

Density of Waterl

Density of Soil

Factor of safetyl

Unit of Pedestal material
Grade of Concrete |
Grade of Steel

Soil Bearing Capacity
Bearing capacity Factor Ny
Bearing capacity Factor,Ng
Bearing capacity Factor,Nc

9. FOUNDATION

B =04 m
L =0 m
Yw =10 KN/m®

Ys =200 KN/m®

FOS =15
Yp =230 Kn/m®
=230 N/mm?

Fy =500 N/mm?

SBC =800  Knm?
Ny =06
Ng =175
Nc =6.86

Downward Pressure from Super structure(P) Qv(+) = 18.39 KN

Uplift from Super structure Qv(-) = 18.50 KN
Lateral force from Super structure QH = 1.593 KN
Moment from Super structure(P) M = 3.015 KN-m
Unsupported length of pedestal e=01 m
Above ground

IS 6403:1981 Table-1" Bearing Capacity factor

From STAAD Result
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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?
Size of footing L=B= v0.253 m
=0.5029 m
Therefore
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 =PuA KN/m2

P =15x20.229/025 KN/m2

Pressure P = 12137 KN/m2

FACTORED BENDING MOMENT per ‘m'":

Factored Bending Moment Mu =PxLX((B-Dy2)%2  KN-m
Mu =121.37x0.5X((0.504)2)%2 ,  KN-m

Mu =0.0758 = Eﬂ-__m"

Dr. KHALID MOIN
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B= Length of Footing
D= Length of Pedestal
P= Pressure on Footing
L=B

EFFECTIVE DEPTH:

we provide

Efective depth
Overall depth
Footing cover

Where

Mu= Factored Moment

fa= Characteristic Compressive strength
b= Breadth of Footing

AREA OF TENSION REINFORCEMENT:

Moment of Resistance

3

Orequired = VMw/0.133xfaxb  mm
Qrequres = v0.0758x10%/0.133x20x500

For considerations, increase depth 1. ?Etozhmes more than the calculated value

Orequrea = 56.99
d =150.0

d =1500x2
d =300
D =350
=50

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

721
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Where

mm

mm

mm

mm

mm

mmz

0.0758 x10° = 0.87x500 Ast x 300(1-Astx500/500x500x 20)

0.0758 x10° = 0.87x500 Astx 300(1-Astx500/500x500x 20)
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Where
Mu= Factored Moment
fa= Characteristic Compressive strength
b= effective depth
d= Breadth of Footing
AREA OF STEEL per m:
=Ast/span
=721/0.5
=1442 mm?
AREA OF ONE BAR:
ast =n d2f4
Assume 16 mm dia bar, = 3.14x12%/4
= 200.96 mm?

SPACING OF REINFORCEMENT:

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

Provide 16 mm dia bars at 150 mm c/c spacing.

= (ast/Ast) x 1000
= (200.96/1442)x1000 mm
=139.36 mm
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CHECK FOR ONE WAY SHEAR:

(a) SHEAR FORCE PER ‘m":

Vu =P X B X ((L-D)i2-d
= 121.37x1x((0.5-0.4)/2-0.5)
= 54.62 KN

(b) NOMINALSHEAR STRESS:

Tv =Vu/bd
= 54.62x10°/1000x300
=.0182  N/mm2

(c) percentage of steel:

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

Now, Refer Table No.19 Page No. 73 of 1S456:2000
Te = 047 N/mm2

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