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?) 1
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CONNECTED User: Samarth Dakshini
Job Title Ref
& Date14-Aug-19 i
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Job Information

Engineer Checked Approved
Name:
Date: 14-Aug-19
Project ID

Project Name

|Structure Type | SPACE FRAME |

Number of Nodes 35 | Highest Node 103
Number of Elements 44 | Highest Beam 171
Number of Basic Load Cases 3
Number of Combination Load Cases 2

Included in this printout are data for:

[ An | The Whole Structure =
ncluded in this printout are results for load cases:
Type uc Name
Primary 1 DL
Primary 2 WL UP
Primary 3 WL DW
Combination 4 1.0(DL+WL UP)
Combination 5 1.0(DL+WL DW)
Nodes
Node X Y z
(m) (m) (m)
45 3.275 2.178 2.075
47 2.085 1.859 2.075
49 1.215 1.626 2.075
51 0.025 1.307 2.075
56 0 1.300 2.635
57 3.300 2.185 2.635
58 3.275 2178 2.635 {
60 2.085 1.859 2.635 Structural design proof checked
61 1.650 1.742 2.635 and found satisfactory
62 1.215 1.626 2,635
64 0.025 1.307 2,635 7%)/
68 1.650 0 3.624
69 0 1.300 3.624 3
70 3.300 2185 3.624 S ELDSWQ‘ ul Jayachandran
z4 3.278 2178 9.924 (< J Department of Civil Engineering
72 2.930 2088 3.624 N2 |ndian Institute Of Te chnology Madras
L1 2088 1158 9,624 Chennai - 600 036. India
74 1.650 1.742 3624| |
75 1.215 1.626 3.624

Print Time/Date: 21/12/2021 15:38 STAAD.Pro CONNECT Edition 22.06.00.138 Print Run 1 o 73




= Job No Sheet No Rev
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CONNECTED User Samarth Dakshini

Job Title Rl
By Dateq4-Aug-19 (e
= File 6P FOR Bls-41KMPH.s‘I°"°’r'"" 16-Dec-2021 14:58

Failed Members

There is no data of this type

Base Pressure Summary

Node Lic FX FY FZ
(psi) (psi) (psi) |
Max FX 68 | 1:DL 0 0 0
Min FX 68 | 1:0L [} 0 0
Max FY 68 1:DL 0 0 0
Min FY 68 | 1:DL 0 0 0
Max FZ 68 1:DL 0 0 0
Min FZ 68 1:DL 0 0 0
: Statics Check Results
’ LIC FX FY FZ MX MY MZ
| (kN) (kN) (kN) (kipin) (kip'in) (kip'in)
: 1:DL Loads 0.000 -2.546 0 81.672 0.000 -37.260
: 1:DL Reactions -0.000 2.546 0.000 -81.672 -0.000 37.260
f Difference 0.000 0.000 0.000 -0.000 0.000 -0.000
; 2:WL UP Loads 4.734 8.204 0 -263.128 -151.835 194.861
! 2:WL UP Reactions 4.734 -8.204 -0.000 263.128 151.835 -194.861
‘ Difference -0.000 0.000 -0.000 -0.000 -0.000 0.000
3:WL DW Loads 3.160 -5.465 0 175.286 101.356 -129.912
3:WL DW Reactions -3.160 5.465 0.000 -175.286 -101.356 129.912
Difference 0.000 -0.000 0.000 0.000 0.000 -0.000

Structural design proof checked
and found satisfactory

A

Dr. S. Arul Jayachandran

Professor '
] Depanmenl of Civil Engineering
Indian Institute Of Technology Madras

| l Chennai - 600 036. India

STAAD.Pro CONNECT Edition 22.06.00.138
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* *
> STAAD.Pro CONNECT Edition *
* Version 22.06.00.138 *
* Proprietary Program of b
X Bentley Systems, Inc. b
s Date= DEC 21, 2021 *
. Time= 15:35:47 X
* *
* *

Licensed to: Raydean Industries
R e e e

1. STAAD SPACE
INPUT FILE: \\designdeptt\E\RAYDEAN 2021-2022\WATER PUMPING & TANK 2021-2022\PUMPING\EXTRA\6 MMS - (15.. .STD
2. START JOB INFORMATION
3. ENGINEER DATE 14-AUG-19

4. END JOB INFORMATION
S. INPUT WIDTH 79
6. UNIT METER KN
7. JOINT COORDINATES
8. 45 3.275 2.1783 2.075; 47 2
9. 51 0.025 1.3067 2.075; 56 © 1.
10. 58 3.275 2.1783 2.635; 60 2
11. 62 1.215 1.62584 2.635; 64
.3 2.185 3.624; 71 3.275 2.

.085 1.85916 2.0875; 49 1.215 1.62584 2.075
3 2.635; 57 3.3 2.185 2.635

.885 1.85916 2.635; 61 1.65 1.7425 2.635
.025 1.3067 2.635; 68 1.65 © 3.624; 69 © 1.3 3.624

5
1783 3.624; 72 2.93 2.08577 3.624

12. 70 3

13. 73 2.085 1.85916 3.624; 74 1.65 1.7425 3.624; 75 1.215 1.62584 3.624
14. 76 ©.37 1.39923 3.624; 77 ©.025 1.3067 3.624; 78 1.65 0.29 3.624

15. 79 2.52064 1.51147 3.624; 80 0©.818709 1.01038 3.624; 82 0 1.3 4.613
16. 83 3.3 2.185 4.613; 84 3.275 2.1783 4.613; 86 2.085 1.85916 4.613

17. 87 1.65 1.7425 4.613; 88 1.215 1.62584 4.613; 90 0.025 1.3067 4.613
18. 97 3.275 2.1783 5.173; 99 2.085 1.85916 5.173; 101 1.215 1.62584 5.173

19. 13 0.025 1.3067 5.173

20. MEMBER INCIDENCES

21. 77 45 58; 79 47 60; 81 49 62; 83 51 64; 87 56 64; 89 58 57; 103 58 71

22. 105 60 73; 107 62 75; 109 64 77; 113 69 77; 114 68 78; 115 71 70; 116 72 71

23, 117 73 72; 118 74 73; 119 75 74; 120 76 75; 121 77 76; 122 78 74; 123 76 80

24, 124 78 79; 125 79 72; 126 80 78; 129 71 84; 131 73 86; 133 75 88; 135 77 90

25. 139 82 99; 141 84 83; 155 84 97; 157 86 99; 159 88 101; 161 90 103; 162 61 78
. 26. 163 87 78; 164 64 62; 165 62 61; 166 61 60; 167 60 58; 168 90 88; 169 88 87

27. 170 87 86; 171 86 84

28. DEFINE MATERIAL START

29. ISOTROPIC STEEL

30. E 2.05E+08

31. POISSON 0.3

32. DENSITY 76.8195

33. ALPHA 1.2E-05 (

34. DAMP 0.03 ! Structural design proof checked
35. TYPE STEEL ; | and found satisfacto

36. STRENGTH FY 253200 FU 467800 RY 1.5 RT 1.2 ry

37. END DEFINE MATERIAL

38. MEMBER PROPERTY INDIAN /@_

Dr. S. Arul Jayachandran

Professor
Department of Civil Engineering

Indian Institute Of Technology M
[ Chennai - 600 036, India Rih
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Job Information

Engineer Checked Approved

Name:
Date: 09-Jun-20

[ Structure Type | SPACE FRANE |

Number of Nodes 37 | Highest Node 53
Number of Elements 48 | Highest Beam 69
Number of Basic Load Cases 3
Number of Combination Load Cases 5
Included in this printout are data for
| An | The Whole Structure il
Included in this printout are results for load cases: 3
Type uc Name
Primary W] DEAD LOAD
Primary 2 WIND UPWARD
Primary 3 WIND DOWNWARD
Combination 4 COMBINATION LOAD CASE 4
Combination 5 COMBINATION LOAD CASE 5
Combination 6 0.6DL+1.0 WL UP
Combination 7 0.6 DL+1.0 WLDN
Combination 100 SUPPORT REACTION

oo & siik

gftiral design proof checked
Sand found satisfactory

A

Dr. S. Arul Jayachandrar
=2\ Professor
J Depariment of Civil Engineering
7" Indian Institute Of Technology Madra:
i i

3D Rendered View (Input data was modified after picture taken) {

Print Time/ate: 111012022 14:52 STAAD.Pro V8i (SELECTseries 4) 20.07.09.31 Print Run 1 of 85
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? Job No Sheet No 3 Rev
Software licensed to
J Part

Job Title
Ref
—= 8y Dategg.Jun-20 Chd
File 9 MMS RST5_140 15D 2 [D=‘=’"m= 11-Jan-2022 14:50

Failed Members

There is no data of this type

Statics Check Results

(WS
:: 5y FZ MX MY (72
T.DEAD LOAD | Loads ( 0) = (“"3) (kN) (kNm) (kNm) (kNm)
1:DEAD LOAD ; — S 280 0.000 0.00 g
gj:cuons 0.000 3.235 0.000 0 oog gggo e
e = X . 1000 4.768
D e - 0.000 0.000 0.000 )
2:WIND UPWARI R(::':::' — o L .00 ‘0.223 33‘000
- ions 4.535 16.983 -0.000 ~0.000 0. -
s X [ 1000 34.145
3:WIND DOWNW | Loads — o 2 S0 0.000 -0.000
S 2.258 ~8.501 0.000 ~0.000 0.000 2
L ions 2.258 8.501 0.000 0.000 0.000 =L
ifference -0.000 -0.000 0.000 0.000 -0:000 1;22(7)
L)
‘ Structural design proof checked
and found satisfactory

&

Dr. S. Arul Jayachandran

Professor
Department of Civil Engineering
Indian Institute Of Technology Madras

\ Chennai - 600 038. India

STAAD.Pro V8i (SELECTseries 4) 20.07.09.31 Print Run 85 of 85




Tuesday, January 11, 2022, 02:50 PM
PAGE NO. 1 %
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STAAD.Pro VBi SELECTseriesd
Version 20.07.09.31
Proprietary Program of
Bentley Sy;tnma , Inc.

Date= JAN 11, 2022
Time= 14:50: 8

LA N I I

USER ID:

*
*
*
*
*
*
*
*
*
.'Q'Qi‘ﬁﬁi'ﬁ..'.‘&"QQiQQQQ"ﬁ""'.t'.'..'.t.'ﬁ.iiﬁt

1. STAAD SPACE

INPUT FILE: 9 MMS RST5_140 15D 2 1L corrected.STD

2. START JOB INFORMATION
3. ENGINEER DATE 09-JUN-20
4. END JOB INFORMATION
5. INPUT WIDTH 79
6. UNIT METER KN
7. JOINT COORDINATES
8. 301.560; 4 3.13 2.4 0; 51.565 1.98 0; 6 0.368945 1.65901 0
9. 7 2.53082 2.2392 0; 8 1.565 0.834 0; 9 1.565 0.864 0; 10 0 1.56 1.8
10. 11'3.13 2.4 1.8; 12 1.565 1.98 1.8; 15 0 1.56 -1.8; 16 3.13 2.4 -1.8
11. 17 1.565 1.98 -1.8; 20 1.13581 1.86482 0; 21 1.13581 1.86482 1.8
12. 22 1.13581 1.86482 -1.8; 23 2.05371 2.11115 0; 24 2.05371 2.11115 1.8
13. 25 2.05371 2.11115 -1.8; 26 0 1.56 -2.55; 31 1.13581 1.86482 -2.55
14. 33 0 1.56 2.55; 38 1.13581 1.86482 2.55; 40 0 1.56 0.9 :
15. 41 1.13581 1.86482 -0.9; 42 3.13 2.4 -0.9; 43 2.05371 2.11115 -0.9
16. 44 0 1.56 -0.9; 45 1.13581 1.86482 0.9; 46 3.13 2.4 0.9
17. 47 2.05371 2.11115 0.9; 48 0.966972 1.26151 0; 49 2.04791 1.5516 O
18. S0 3.13 2.4 -2.04; 51 2.05371 2.11115 -2.04; 52 3.13 2.4 2.04
19. 53 2.05371 2.11115 2.04
20. MEMBER INCIDENCES
21. 436; 5523; 6620; 77 4; 85 9; 998; 10 6 48; 11 7 49; 12 10 21
22. 13 12 24; 15 11 24; 16 15 22; 17 17 25; 19 16 25; 20 10 40; 21 20 S; 22 21 12
23. 23 22 17; 24 23 7; 27 22 41; 28 16 42; 29 25 43; 30 15 26; 31 16 50; 35 22 31
24. 36 25 51; 43 10 33; 44 11 52; 48 21 38; 49 24 53; 50 3 44; 51 20 45; 52 4 46
25. 53 23 47; 54 40 3; 55 41 20; 56 42 4; 57 43 23; 58 44 15; 59 45 2%: ‘60 46 11
26. 61 47 24; 62 44 41; 65 40 45; 66 17 9; 67 9 12; 68 48 9; 69 49 9
27. DEFINE MATERIAL START
'28. ISOTROPIC STEEL
29. E 2.05E+008 ;
30. POISSON 0.3
31. DENSITY 76.8195
32. ALPHA 1.2E-005
33. DAMP 0.03 . i
34. TYPE STEEL
35. STRENGTH FY 253200 FU 407800 RY 1.5 RT 1.2
36. END DEFINE MATERIAL o e
37. MEMBER PROPERTY INDIAN

Structural design proof checked
and found satisfactory

38. 4 TO 7 12 13 15 TO 17 19 21 TO 24 TABLE ST TUB70302.9

Dr. S. Arul Jayachandran
Professor

Department of Civil Engineering
Indian Institute Of Technology Madras
Chennai - 600 036. India

’
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*kkkkrirad* END OF THE STAAD.Pro RUN **#swwwdhisw |
3

%%+ DATE= JAN 11,2022 TIMEs 14:80:17 wkew H

DR T S e e

* For questions on STAAD.Pro, please contact 1
= Bentley Systems or Partner offices -‘
.

by Telephone Web / Email

* Usa +1  (714) 974-2500

WUR +44 (0) 808 101 9246

* SINGAPORE +65 6225-6158 y
FRANCE +33 (0) 1 55238400

»
$W S S R SRR o

* GERMANY  +49 0931 40468

* INDIA +91 (033) 4006-20?1

*  JAPAN +81 (03)5952-6500" http://www.ctc-g.co.jp

*  CHINA +86 21 6288 4040

* THAILAND +66 (0)2645-1018/19 partha.p@reisoftwareth.com*
- *
* Worldwide http://selectservices.bentley.com/en-US/ X
* *
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‘Structural design proof checked
and found satisfactory

&

Jayachandran

: Dr. S. Arul
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Job Tite Ref
By Date0g- Jun-20 oo
Chem File 10 MMS RST5_140 15D |0n/Time 11jan-2022 1454

Job Information

Engineer Checked Approved
Name:
Date: 09-Jun-20
| structure Type | SPACE FRAME |
Number of Nodes 37 | Highest Node 49
Number of Elements 50 | Highest Beam 69
Number of Basic Load Cases 3
Number of Combination Load Cases 5
Included in this printout are data for:
[An [ The Whole Structure |
Included in this printout are results for load cases:
Type uc Name
Primary 1 DEAD LOAD -
Primary 2 WIND UPWARD
Primary 3 WIND DOWNWARD
Combination 4 COMBINATION LOAD CASE 4
Combination 5 COMBINATION LOAD CASE 5
Combination 6 0.6DL+1.0 WL UP
Combination il 0.6 DL+1.0 WLDN
Combination 100 SUPPORT REACTION

o & grd

Mtural design proof checked
and found satisfactory

B

Dr. S. Arul Jayachandran
Professor
) Dopartment of Civil Engingering

3D Rendered View (Input data was modified after picture taken)

\;/ Indian Institute Of Technology Madras
Chennai - 600 036. India

Pant Time/Date: 11/01/2022 14:58

STAAD.Pro V8i (SELECTseries 4) 20.07.09.31

Print Run 1 of 86



; Bl Job No Sheet No Rev
|F)| 86
- Part
- Software licensed to
Job Tide Ref
By Dateng. Jun-20 Chd
Client File 10 MMS RST5_140 15D [0"°"""' 11-Jan-2022 14:54
Utilization Ratio Cont...
Beam Analysis Design Actual Allowablq Ratio Clause L/C Ax Iz‘ Iy‘ lx‘
Property Property Ratio | Ratio (Act./Allow.) (cm?) (cm’) (cm’) (cm”)
69 | TUB38382.6 | TUB38382.6 | 0.327 [ 1.000 |  0.327 | Slendemess 5 3.510 7.140 7.140 11.900
Failed Members
There is no data of this type
Statics Check Results
LC FX FY FZ MX MY MZ
(kN) (kN) (kN) (kNm) (kNm) (kNm)
1:DEAD LOAD Loads -0.000 -3.561 0.000 -0.000 -0.000 -5.611
1:DEAD LOAD | Reactions 0.000 3.561 0.000 0.000 0.000 5.611
Difference 0.000 -0.000 0.000 0.000 0.000 0.000
2:WIND UPWARI | Loads -5.039 18.870 0.000 -0.000 -0.000 40.212
2:WIND UPWARI | Reactions 5.039 -18.870 -0.000 0.000 0.000 -40.212
Difference 0.000 0.000 -0.000 0.000 -0.000 -0.000
3:WIND DOWNMW | Loads 2.509 -9.445 0.000 -0.000 0.000 -20.101
3:WIND DOWNW | Reactions -2.509 9.445 0.000 0.000 -0.000 20.101
Difference -0.000 -0.000 0.000 -0.000 0.000 0.000
.
f
| .
Structural design proof checked
and found satisfactory
Dr. S. Arul Jayachandran
Professor
Department of Civil Engineering
Indian Institute Of Technology Madras
Chennai - 600 036. India
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Date= JAN 11, 2022
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INPUT FILE: 10 MMS RSTS5_140 15D corrected.STD

s
3.
4.
5.
6.
¥
B.
8.
10.
11.
12.
13.
14.
1s.
16.
k=
1e.
19.
20.
21.
22.
23.
24.
25
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

START JOB INFORMATION

ENGINEER DATE 09-JUN-20

END JOB INFORMATION

INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES

301.56 0; 4 3.13 2.4 0; S 1.565 1.98 0; 6 0.368945 1.659%901 0

7 2.530B2 2.2392 0; B 1.565 0.834 0; 9 1.565 0.864 0; 10 0 1.56 1.8

11 3.13 2.4 1.8; 12 1.565 1.98 1.8; 15 0 1.56 -1.8; 16 3.13 2.4 -1.8

17 1.565 1.98 -1.8; 20 1.13581 1.86482 0; 21 1.13581 1.86482 1.8

22 1.13581 1.86482 -1.8; 23 2.05371 2.11115 0; 24 2.05371 2.11115 1.8

25 2.05371 2.11115 -1.8; 26 0 1.56 -2.55; 27 3.13 2.4 -2.55

31 1.13581 1.86482 -2.55; 32 2.05371 2.11115 -2.55; 33 0 1.56 2.55-

34 3.13 2.4 2.55; 38 1.13581 1.8648B2 2.55; 39 2.05371 2.11115 2.55

40 0 1.56 0.9; 41 1.13581 1.86482 -0.9; 42 3.13 2.4 -0.9 3

43 2.05371 2.11115 ~-0.9; 44 0 1.56 -0.9; 45 1.13581 1.86482 0.9

46 3.13 2.4 0.9; 47 2.05371 2.11115 0.9; 48 0.966972 1.26131 0

49 2.04791 1.5516 0

INCIDENCES

4 36; 5523; 6620; 77 4; 859; 998; 10 6 48; 11 7 49; 12 10 21

13 12 24; 15 11 24; 16 15 22; 17 17 25; 19 16 25; 20 10 40; 21 20 S; 22 21 12

23 22 17; 24 23 7; 27 22 41; 28 16 42; 29 25 43; 30 15 26; 31 16 27; 35 22 31

36 25 32; 43 10 33; 44 11 34; 48 21 38; 49 24 39; S0 3 44; 51 20 45; S2 4 46

53 23 47; 54 40 3; 55 41 20; 56 42 4; S7 43 23; S8 44 15; 59 45.21% 60746 11

61 47 24; 62 44 41; 63 43 42; €4 47 46; €5 40‘ 45; 66 17 9; 67 9 12; 68 48 9

69499

DEFINE MATERIAL START

1SOTROPIC STEEL

E 2.0SE+008 s

POISSON 0.3

DENSITY 76.8195

ALPHA 1.2E-005 .

DAMP 0,03

TYPE STEEL

STRENGTH FY 253200 FU 407800 RY 1.5 RT 1.2

END DEFINE MATERIAL i

MEMBER PROPERTY INDIAN Structural design proof checked
and found satisfactory
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Dr. S. Arul Jayachandran
Professor
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Dr. S. Arul Jayachandran
Professor

18-03-2022

Certificate of Structural adequacy of MMS

This is to certify that the MMS structure drawing 6mms/9mms/10mms submitted by RAYDEAN
INDUSTRIES, JAIPUR is evaluated by me and it is found that the MMS structure structurally superior
as specified in the Specification of Solar Water Pumping System notified by the Ministry of New and
Renewable Energy (MNRE) vide F.No EESL/06/2020-21/KUSUM/SWPS/1-10 HP/Off

Grid/202101032).

The following are the main changes when compared to the MNRE’s MMS suggestive design: -

S.No. According to the MNRE MMS (which is
available only in anchor fastener design)

1 3HP- Combination of 4 MMS and 6 MMS for
3HP ( 2 Nos MMS and 2 Foundations)

“3HP- 8MMS OR 9 MMS or 10MMS Structure,

Accordiné to the vendor MMS, (which is
considering Piling design for greater stability
and reliability even in sandy/soft soils)

Single MMS and Single Foundation.

7.5HP ( 3 Nos MMS and 3Foundations)

2 SHP- Combination of 8 MMS and 8 MMS for | SHP- Combination of 9 MMS and 6 MMS for
SHP SHP or Combination of 10 MMS and 6 MMS for
SHP
3 7.5 HP - Combination of 3 Nos of 8 MMS for | 7.5 HP - Combination of 2 Nos of 10 MMS for

7.5HP (2 Nos MMS and 2 Foundations)

4 10 HP - Combination of 4 Nos of 8 MMS for
7.5HP ( 4 Nos MMS and 4 Foundations)

10 HP - Combination of 2 Nos of 9 MMS and 1
No of 10 MMS for 10 HP ( 3 Nos MMS and 3
Foundations) or 3 nos. of 10MMS

) FOUNDATION TYPE in 4/6/8MMS

Foundation type in 6/8/9/10MMS PiIIing_\ e

ent of C|VI| Engmeenng,
Tamil Nadu. INDIA



Dr. 8. Arul Jayachandran
Professor

In additional to these dimensional enhancements, following improvements have been observed in
the MMS design submitted by the vendor over the MNRE’s MMS suggestive design: -

1. Use of all parts as per BIS standards - MNRE design has several parts as per attached table
which are not as per IS 1161 whereas all the menbers used in the alternate design are as per
IS 1161.

2. Lower Shadow free area occupied by the structure — 3 HP/7.5 HP and 10HP - As per MINRE
design 2 structures are required in 3 HP covering an area of 34 sq m with 02 foundations and

in ALTERNATE design, a single structure is required resulting in 30% higher land use
efficiency for 3 HP pumps. Same is appliable to 7.5 HP pumps ( as per MNRE 3 MMS and 3
foundation, where as improved designe has 2 MMS and 2 Foundations. ) and 10 HP pump(
as per MNRE 4 MMS and 4 foundation, where as improved designe has 3 MMS and 3
Foundations. This would result in lower utilizaiton of precious farm land.

3. Greater Foundation suitability for sandy soils and guaranteed higher quality foundation
and structure stability on site — Compared to the anchor fastener/ J bolt design of the MNRE

structures, the proposed direct Piling design is more suitable for use in multiple locations
including soft and sandy soils having density lower than 1.73 g/cm3. This type of direct piling
design also provide high uplift resistance to Wind loads due to greater depth of the main
pole. The structure having piling foundation has better alignment than the structure having
4 nos J-BOLT foundation as the vertical alignment can be seen visually very easily at the time
of carrying out the installation. There is a lower chance of such a foundation sinking due to
the centre pole being embedded for almost 2 metres. In the MNRE suggested anchor
fastener or J- Bolt design the foundation structure depends entirely on the very accurate
mix of cement and other materials being used on site. Any deviation cannot be detected by
any visual check after the foundation is made or during verification of the installation. The
direct piling of the alternate design ensures that the factory made. Piling design prevents
the users from installing the structures illegally on their roof tops and other unsuitable sites.

Signature of the head

Dr. 8. ARUL JAYACHANDRAN
Profes.or s
Department of Civil Engineering
IndigDinsBuAe of Teymotuan drans
Chennai - 600 036. INDIA
Professor

Structural engineering department

Tel.: 044 - 2257 4292 | Fax:044 -22575286 | E-mail : aruls@iitm.ac.in, arulsteel@gmail.com
Room No. STR-403, Structural Engineering Laboratory, Department of Civil Engineering,
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