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INTRODUCTION
This article briefly explains how a solar panel support, complete
with foundations and connections, can be easily and quickly
desrgned using C\?E Metal 3D and C\?E Portal Frame
Generator.

Solar panel supports are relatively new tlpe of structures which
due to the increasing popularity of the use of solar panels are
becoming more common every day. Solar panels are often placed
in open areas or on building rooftops where extreme wind
velocities can be preseflt. The open, wing shaped geometry
additionally makes them very sensitive to uplift effects caused by
the wind actions.

Special attention therefore needs to be dedicated to the
evaluation of wind actions in the design phase.

For most structures, a structurai design analysis is required in
order to guarantee a safe, sustainable and cost-effective product.
Hence, structural design analysis reports are sought by most
assurance companies nowadays for anv type of structure that
needs to be insured against economical and or personal damage.
For structural analysis, the expertise of a structural engineer is
needed. Features such as the correct definition of loads,
knowledge of mechanics and materials, connecrion and
foundation design, etc. can be complex and therefore require the
attention of qualified proiessionals.

Rven though professional expertise is needed, engineers
nowadays spend relatively litde time on making manual design
calculations thanks to the development of structural design
orientated software.

C\?E provides secure software solutions equipped with
maximum user guidance during the entire structural design
process from the very start to the automatic
generation of sttuctural drawings and analysis
reports. The amount of time needed for research
and analysis this way is reduced to a minimum and a
quick and efficieflt structural design is guaranteed.

International design and analysis
Since different regulations apply for different
regions, load definitions, material properties and
validation methods are features which need to be
specified differendy for each country according to
the corresponding national standards. C\?E offers
complete compatibiliry for a wide range of national
standards and is completely adapted for use in the
Indian market. The software, as well as the output
of drawings and reports, is availabie in the English
language and all necessary standatds for structural
analysis afld automatic load genetation are
implemented in the software.

Currendy, the implemented Indian standards are:

' IS 875part3:1987 (windloads)

' IS 875part4:1987 (snowloads)

' IS1.893part1,:21l2(earthquakedesign)
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IS 800:2007 (steel)

' IS 456: 2000 (concrete) Amatnath SN

For the design of timber and atuminium .?ff:."i"1""*:ln:,
stfuctutes Eurocodes EN 1995 and EN serviceanddistribution

leeecanbeused. ;j,lT5;:1"?YJ#'
Portal Frame generatof : Softwate fot India' He is a structural

automatic generation of loads, struftural :ffi:;*i:::::i"
geometry and pudin design. Experience in the field

portal Frame Generator is a handy <lesign ff.:*tX?:;'tr"'.T"
tool which can be uSed for automatic inPrestressedpost

generation of multiple frames and loads. ffiffii:".T::i:""
Dead loads, live loads, wind ioads, snow exrended to engireerhg
loads and corresponding Ioadcase srudents by giving the

combinations can easily be generate<l $;T|$ii:L'J
accordingto the selected standards and the Bangalore offlce.

introduced geometrical and geographical
properties of the structure. nfind load

generation is supported for ptedominantly closed stfuctures and
for free-standing canopy roofs. Solar panels in general can be
modelled as free standing monopitch canopy roofs and
therefote Portal Frame Generator is an ideal solution for a quick
and accurate def,nition of wind loads.

The progtam provides all necessary information for the correct
generation of loads and warns and prevents the user from
defining invalid data; no research of the relevant codes is
required. Puilin design and analysis is also supported by Portal
Frame Generator.

Generated 3D geometry and 2D surface loads can be exported to
Metal 3D.
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Metal3D: Software for complete structural
design and analysis of 3D Frames
Metal 3D is an excellent program for the structural design
and analysis of simple and complex three-dimensional
frames and a high-qualiry tool for fast and efficient design
oF sc,lar panel supports.
Structural geometry can be defined by means of manual
introduction, import of dwg/dxf drawing file format, or
can be generated with Portal Frame Generator and
afterwards exported to Metal 3D. Loads can be defined
manualiy within Metal 3D ot c^n also be genetated qq
Portal Frame Generator.
Datz genetated by Portal Frame Generator can be revised
immediately after exportingthe model to Metal 3D.
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lmage 3: Original and modified geometry

Generation of loadcase combinations and cross-sectional
resistance checks are carried out according to the selected
material standards. Different standards can be selected for
materials (steel, aluminium, timber and concrete). Apatt from the
generated standard loadcase combinations it is also possible to
add user-defined loadcases and loadcase combinations.

Cross-sections can be selected from the implemented cross-
sectional libraries in the program or created by means of
numerical or graphical input.
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lmage 5: Definition of cross-sectional data
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lmage 2: Graphical output of generated wind loadcases

If desired, the structure can be modified (new members can be
introduced, presenr members can be deleted) within Metal 3D
without losing the loads generated by Portal Frame Generaror.
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lmage 4: Generated loadcase combinations
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After defining the mechanical properties of the

members (supports, hinges, type of cross-

sections and matetials, buckling lengths, etc')

the strucrure can be analysed' Metal 3D is

equipped with automatic member design

"tg"iith-., 
which can save the user valuable

time in the design Process.
Member checki and automatic design can be

carried out for steel, aluminium and timber

cross-sections for a wide range of national

standards.
Analysis results (reactions, member forces, ..t -- 

- - ;:ag-*---,---
deformations, resistance checks) can be ;sh;" -'r' '': - rr-- lmage 6: Graphical output of calculated member forces

represented gtaphically as well as numerically

in detailed analysis rePorts.
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lmaoe 7: Graphical output and detailed analysis report of
' 

member resistance checks

A spe cial module for automatlc

.o.tne.tion design is available in Metal

3D. The most common tYPe of bolted

and welded steei joints will be generated

and designed automaticallY bY the

program according to rhe design

prru-.t.tt sPecified bY the user'

betailed calculation rePorts and

graphical outPut can be generated for

each designed ioint'

The whole structutal design, joints included' can be exported to

TEKL,A@ Sttuctutes,TecnoMETAI@ or CIS/2 file fotmat'
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lmage 9: Foundation design
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lmage 10: 
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Generation of ;

structural drawings : i
I

l

\When the design process

has finished, drawings of
the comPlete model
(structure, foundation and

joints) can be generated for
plotting or exPorflng 10

AutoCAD@ Ftle formats
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A solution fot automatic foundation design also is ptovided widrin the

.r.onr^rn. Metal 3D calculates the most apptopdate dimensions for the

i"riarJ"t .r.*enrs, includrngtheir reinl'orcements' cenerated data can

"".tfy 
U. -"afied and vetifiei For each foundation element an analysis

teport can be genetated.
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lmage 8: Connection design
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Structures genetated and analysed with Metal 3D can be
exported-completely with loads to C\?ECAD for integration
with reinforced concrete buildings.

A detailed take off list can be generated for the strucrural
members (beams, coiumn.s, etc.), joints (plates, welds, bolts)
and foundation elements (concrete, reiniorcements).

E

lmage 1'1:Exportation to CypECAD
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lmage 12: Exportation to TEKLA@ SIRUCTURES

Summary

9\?E provides easy, understandable, intuitive software which
allows fot fast and efficient design and analysis of structures.
All programs. are adapted to the nationai standards for many
countries, including the Indian standatds.
C\?E softrvare increases productivity and offers efficient and
secure structural design solutions.
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lmage 13: Take off list

Continuedfrom Page 27

Thus, by 2022 thete will be huge demand of 47 million
workforce neede d in construction industry alone.
By the year 2022,India is aiming to build 700 miltion globally
employable workfor-ces, comprising 200 million rrrl*rriry
graduates and 500 million vocaiionally skiled people.
Population Vs Education Analvsis :

! Indian Popuia non @ 2022would be 1 ,300 million people2. Employable population (age 1g_5g years): 7g0 million
Populationwith access to ed:ucattot f iacitities _ 200 million
Population with limited access to education / faciJities - 500
million
No access for education _ g0 million

As stated above, we can understand to cater the need of 500
gillion people, we have to think of opening more Skill
Developmental Institutions in our country.
FinancialAssistance for Skill Development
'Io start any business, the investment i, th. basic criteria. The
foll.owing are the points can be consideted for financial
asslstance:

1) Submit a proposal to the National Skili Development
Corporation

2) Approaching Govt. for financiai aid

1) Invittng few of social organizations to join onpartnership
4) Approaching Private/public sector for partnership

lnvestment
5) AvailingBankLoan
. China has neady 500,000 senior higher secondary

vocational schools, whereas we have about 5100 ITI's and
6000 VET schoois in all over India.. Countriescurrent labourfotceintheagegroup of 20_24yrs,
undergone formai vocation aI ttaintng ie:"
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. (a) Indtz - 5 oh (b) Mexico _ 2g ok c) Most industrialized
nations - 60 to 80 % (d) Kotea_96ok.

. To boost Vocational Education and Skill Development,
Prime Minister in his Independence Day addtess, stated to
open:
(a) 1600 new ITI's and polytechnics (b) 50,000 new Skill
Development Centers in India

. It would enable 1 crore sfudenrs to get Vocational ttaining in
evefyyear.

Conclusion
From the above details, the following are the conclusion:
1) The present skill level cannor;ompete with the growing

trend.
2) The total need for skilled workforce for construction

industry alone is 47 Million b v 2022.
3) Intoducing new Skill Deveiopment Training Centers are

the only way to cre^te 
^ 

skilled workfotce for the nation's
development.

4) Skill Development Training brings reduction of matedai
wasrage in aU the indusries.

5) Skili Developmenr Training leads high quaiity
standatds/increased production al work places.

I Skili Development Training avoids rewoik in work places.
T) Skill Development 

_ 
Training assures safe working

environment at work places.
8) lTorkers' social and economicalposition improves.
9) Propet recognition to the worlet in all industries can be

ensuted.

Due to the atjove-measuiements, we will definitely feel a drastic
financial growth in the country.

"Training is expensive & without Training
expensivet'
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