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Model, Produce and Erect All Precast Structures — Faster and with Better Quality

Tekla Software for Precast Concrete Industry




Trimble Ltd

REVENUE 2015

S2.3B

(25% EUROPE, S 1 B FROM SOFTWARE)

>2,000

DEVELOPERS WORLDWIDE

CUSTOMERS IN

>150

COUNTRIES

8000+ 1978

ENGINEERING & CONSTRUCTION

55%+ >1,000

OF TOTAL REVENUE UNIQUE PATENTS

PUBLICLY TRADED ON THE OFFICES IN

NASDAQ 35

SINCE 1990 COUNTRIES
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Industries

Construction & Operations

Building Construction
Civil Construction




I Local customer support available

Trimble global network for structures |7« ¢ svomowe

® Office ® Reseller or partner

Australia
Brazil

China
Denmark
Finland
France
Germany
India
Indonesia
Italy

Japan
Malaysia
Mexico
Russia
Saudi Arabia
Singapore
South Africa
South Korea
Sweden
Thailand
UAE

UK

USA

P

Offices in over

20

countries

Customers in over

100

countries
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Trimble Solutions- design-build-operate (DBO) lifecycle

Cost — 5D el

Planning Control

. Sched_ule - — Production :

. Planning Control :

Design to 2D/ : . Build to : :
Build :—. Design : :

| BizDev )  Preconstruction )  Construction !

Cost 2D/3D Visual Change Constructability Quantity Cost Project Bid 8D BIM  Production 3D laser GCost Mobility
Modeling Design Prez Mamt Analysis Takeoff Estimating Scheduling Mgmt Layout Control Seanning Control  Apps
L]
L
.A' A
- T E K I.A v% ggSOFT\NARE
Intograting Gonstructian

[ ‘ Trimble Connect
[ I | |

Trimble Robotic
Total Station

3D Laser Scanner
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BIM Software for free flow of information,
constructible models and collaboration




& Trimble.



Model based process enhances collaboration
and enables efficient creation and transfer of
information

@ Trimble



openBIM
openBIM means that BIM operations and BIM data is not tied to any
specific tool, software or vendor.
d 2

~ 1/

o

Freedom to choose the tools best suited for the purpose 1

Freedom to transfer data between tools

+—r
Freedom to develop very purpose specific tools independent
e "
of any platform i N §
Open standard data formats 5

IFC, Industry Foundation Classes is
most commonly used standard for communication

buildingSMART,

International Alliance for Interoperability

OPENL:IL}

Sl Efficient and
Integrated ;
+ 7 md occurate project

workflow 4
delivery
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Trimble’s software solutions for structures

Architectural
__integration
Conceptual

Integration
with A&D

Frection
scheduling

General Arrangements

o s o - Tekla Structural
Tekla Structures Trimble Connect Designer & Tedds
Creation and management of 3D Construction platform, Analyze and design buildings
structural models coordination & collaboration

Analyze and design buildings

Accurate, constructible models with high Combine and review models Optimized concrete and steel design

level of detail and information Check for conflicts Modeling, load analysis, design,

Not restricted by material / structural Communicate and share documentation

complexity Information available anywhere at TelddsI ttc_J automate repetitive structural
From conceptual design to detailing, anytime calcutations

fabrication, erection and construction

management



The Trimble Difference

8 Plates, Bolts &

;. Welds ] Embeds
5 Reinforcement

i

/} Formwork

Constructible TBOHS

i
W

=

Conceptual

> Lay-Out Points




Model-based manufacturing process helps to
streamline and optimize whole value chain

: 5
‘J“L""m; ) ]lﬁ
Lo

Integrate production

Data for storage

Conceptual Design, Design & detailing, (CAD-CAM), management Erection planning,
Estimation QTYs, Documents and data for Data for production Deﬁver ! management and
Sales & Bidding production and site management (ERP), v project coordination

planning & coordination ST

MODEL / ‘ FABRICATE / ERECT




Amount of information A

Accumulation
of information




Amount of information A
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Accumulation
of information




Minimize costly surprises and rework, enhance
information transfer and coordination

Intelligent detailed connections, Quantity, geometry, material, weight,

reinforcements, embeds location, attributes, process
information, ...

GA and fabrication drawings,
reports and bending schedules,
3D visualization

Project progress follow-up,
coordination & communication

Erection planning and sequencing
Delivery sets and scheduling

@ Trimble



Model-based working supports users through the
fabrication process

Integrate production T o S e

Conceptual Design, Design & detailing, (CAD-CAM), management Erection planning,
Estimation QTYs, Documents and data for Data for production Deﬁver ! management and
Sales & Bidding production and site management (ERP), v project coordination

planning & coordination ST

MODEL / ‘ FABRICATE / ‘ ERECT

Estimator, : ) | Production Planner, Installation manager/
Detailer, Drafter .
Sales manager Purchaser - coordinator

Delivery coordinator

& Trimble



Towards BIM-based workflow

nD

5D

4D

3D

2D

/ Less errors, \

accurate, instant
data extraction,
better change

management

o

N

Sharing

\Yi[eYe[=]
Information

High-quality data transferred
effectively to other systems
and shared internally with
other parties e.g in
production.

/

N

BIM-based

workflow

Improved planning, coordination
and communication, less RFl’s,
more fluent information exchange
=> Improved quality & project
delivered on schedule

~
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Tekla Structure software provides solutions for

Precast Fabricators

Structural Engineers

J
i

Students
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&Trimble
& Tekla




@ Trimble

Projects in TeklaStrucures Software




Capital Gate
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TeklaStructures as BIM Tool
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Concrete var beam
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Wall Groove Seam
Detail

s

Single_row_Grout_tu
bes_inc_elbow

Mesh Bars by Area

Mesh Bars
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(82)

Lifting Anchor (80) ~Hia
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Electric Box In Wall (84)

2] [ savess | [Stangera

Electric box in wall

Picture  Parts Electric box Topconn Bottomconn  UDA (&4

-

~] [standara

Picture

Parts FElectric box Top conn  Bottorn conn  UDA

t b h Pos_| Material Hame Class Comment
Tubes to conarete eeb [ PRI J
Eledric parts to concrete:
Tupe s [ [ @[orsox | ]
Rotation Top v
Partname component Configuration file
[ Profites “] &= & | 1 point
Custom part in bend no Defauit
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Embedded Anchors (8)

/\

",

[ standard

[ standard

B sotts. | (| welds...|

Hangup bars Horizontal bar Special bar Advanced
Input Placement  Topplacement  Thickening  Picture  Toppart  Bottom part Parts Reinforcing bar
Input points sequence Up direction
- 4 | auto ~
' [ [0.00
000

Last dlick is middle mouse button

Configuration file

] (]| [l | Yes and
Detaiiname component [ |[LIEA[ [LIEd[net

Partname component

Embedded anchors

(008)

[stengara

standard

B ot | | welds.. |

Bottom part Parts

Reinforcing bar
Advanced

Input Placement  Topplacement  Thickening  Picture  Top part
Hangup bars Horizontal bar Special bar
Hangup bars

Grade =]

size [~

End conditions left Ed|Mohook v

End conditians right B Nohook -

Bend lengths left %

Bend lengths right %

Bend radius =]

Rotation 4 [ Front v =]

LTI




Wall Panel Reinforcement

[ Wall Panel Reinforcement

[standard

Wall Panel

L

|
lamrE

|
{0 )

Stirrup type.

Picture Reinforcement  Opening  Diagonals Column  Beam  Addtional  Attibutes.

Reinforcement

Create beams
Maximum beam height Hmax

Minimum beam length Lmin

Top
Size =]
Grade =]

—_ — . —

[ Wall Panel Reinforcement X
[stendard

Picturs  Reinforcement  Opening  Diagonals Column Beam  Addtional Attributes

Mesh
oo =
Size M
Grade |
Create bars ~ Bothsides v
Custom settings 1] “

Vettical reinforcing bars

[ ok |[ aeey || Medty || G

[ "/ | Grade

Bending radius

Splice length

U Reirforcement

Size

Grade . [Undefined 7 [Undsfined

Bending radius 2 [1600 4 [1600

Hook length 1 [400.00 1 [s0000

Spacing 2 [20000 ) [20000

ok [ my | weay [ e | R/T




Multiple Wire Size M
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[standart

Mesh parameters | Longiudinal wires. | Crossingwires  Attibutes

i Min overhang
Max
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(delimited by space) -
Min spacing
@ i
Max spacing

s @
Min vire length =
Min number of welding points 7]
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1 2 3 4.5
— +

4
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|
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Zone 1 7l (w000 | M0 | Flfm
Zone 2 1 000 [ O R =
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Zoned 1 000 = ) N R
Zone5 I (o0 M | “[m
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Parametric Modeling

Very Efficient Modeling tools

Automatic rules based detailing



Parametric Modeling
Very Efficient Modeling tools

—_— -
Applications & companents
| a
- * Precast
o, "\ P Foundation structures

P Frame structures
P Slab structures
P Special structures
W Wall structures

WallLayoutElementat

The wall layers and [§ S, N
corner details are | QESEENIESE b e CRTID EEG o

easily adjusted with |EESISSERISET RS S e
different settings | QR PR =Py o
g SR AN R+ oo

P Detailing

& Trimble
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Parametric Modeling

Very Efficient Modeling tools

? L login = O X

- W°oC = 35 - View1-3d]
Steel  Concrete  Edit  View  Drawings&reports  Manage  Analysis&design  Custom Q
Column  ltem <> B Attach to part -8 %
N e = - e - R e j Fitpartena
& seam l >z |' = & mowanonpe D
, . vt - B coin - Group Wiine cut - ot -
T Aweld - cowmn  B™  pane sep  Fodting S R yngraup £ Part cut 2. Combine o
-
Grids & Floor Levels | Members
Column Splicing
®) At Floor Levels
) Custom Splice Levels (8000 15000
Name Profile (Footing Depth) Material Class Prefic  Start
Columns | COLUMN 4007400 D M30 13 3 1
Beams BEAM 2007400 [=] [ms0 6 8 1
Footings  FOCTING 200072000 D 500 | |M30 B 3 1
& Create
hAm|E s A KO R R e Ol W88 e [stangard v|@| ™ [@lojola x 4% ~| % 72| mK|[ae v|viewpiane -] ~
o [] Pan Curent phase: 1 1+ D object(s) selected

Grids and grid planes cannot be deleted if selection also includes other objects.
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w Connections

Column - beamn (14)

Concrete console

(111)

Seating with dowel

(75)

Two sided seating
with dowel (76)

Concrete console

(110)

Corbel connection

(14)

Seating with dowel to
flange (77)

Two sided seating
with dowel to flange

(78)

w* Embeds

Lifting Anchar (80)

* Misc

Create hele around

part 82)

¥ Reinforcement

Corbel reinforcement  Rectangular column
(&1) reinfarcement (83)

Round column
reinforcement (82)
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Automatic rules based detailing

& @ °C

Edit View
= Item
~ b Bolt

+ 23 Assembly

Drawings & reports

Column

Manage

Z P =

Beam

Tekla Structures - C:\TeklaStructuresModels\New model 35

Analysis & design

=

" Item (I}
e

::: Castunit ¥ papar

Panel Slab Footing

Steel Concrete
@ coumn
k -
£ Beam
o - <= Plate
" Weld
1 Vie
5
<

kimED /G

Select part or assembly or component

I sttach rebar to part Group reinforcing bars

? & login = B X

Q

i M eoygon cut
B Detach rebar from part Ungroup Efj Pour break = B D
M line cut -
& Rebar set - -
o part cut \Einitou
& Detailing manager — m] X
Load | [standard | [ Savels | [ Help
column | Beam % | Footing 3 | Hollowcore 3| + | B
+
Component Attribute Component input Filter
Rectangular column reinforcemert { standard ~ | |Pat ~ | | standard ~
PC-columns ¥
Use as application
Create on selected obiects Creste a5 Detaiing manager plugin o
QK Apply Medify Get ~ / f | Cancel
¥ e

Pan

Beam reinforcement Corbel reinforcement

Hellowcore Lifting Hollowcere
Loops reinforcement
strands (60)

Rectangular column
reinforcement (83)

b Cutting tools
P Detailing
P Layout tools
P Modeling
P More components
P Reinforcement
P Steel Detailing
P Builtup Custom Parts

v
P CIP Custom Components

>
_Tow [v]|Show hidden items m

Current phase: 1, Phase 1 1+ 0 object(s) selected
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Automatic rules based detailing

(00U

Create practical rules to o
define lifting anchor type

and size according to

element weight *
L= EELISER AXEE - CETSE OEEA Wy & 5 2 ~ @ |[W) (EIOTCTA) X X [F)| 2 71| @ (W) Ao v viewpiane ~




Electric Box In Wall (84)

2] [ savess | [Stangera

Electric box in wall
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t b h Pos_| Material Hame Class Comment
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Rotation Top v
Partname component Configuration file
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Custom part in bend no Defauit
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Embedded Anchors (8)
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[ standard

[ standard

B sotts. | (| welds...|

Hangup bars Horizontal bar Special bar Advanced
Input Placement  Topplacement  Thickening  Picture  Toppart  Bottom part Parts Reinforcing bar
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- 4 | auto ~
' [ [0.00
000

Last dlick is middle mouse button

Configuration file
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Partname component

Embedded anchors
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Advanced

Input Placement  Topplacement  Thickening  Picture  Top part
Hangup bars Horizontal bar Special bar
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Grade =]

size [~
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Requirements in Precast Projects

Numbering Similar Elements

Shop/Form drawings
Mould Allotment

Embeds and other utility services
Cutting Lists for Slabs
Stacking, Lifting & Transportation

Lifting Based on Element types
Lotting

Erection
Tracking Element Status

Dependency of elements /Erection sequencing
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Error-Free Documentation




ration,
esition rumbers of modified objects need to be updated.
To updats them, chick Perform nurnbering.

L
;\3 Perform numbenng numbers. drewing related objects with
samie numbenng series settings.

Automatic numbering functionality
assigns each cast unit a number
and ensures that similar objects to
have the same number

=
o
L]
&
=Y
3
iy
i
T
B
&
E
ol
L3
&l
3]
=]
=
&
7%
=
=]
=
- |
E
&
=
o
(|
B
i




Automatic Extraction of Shop & Form Drawings
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Tekla Structures listings
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Precast Automation




Precast Workflow, production & formats

=
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Process Workflow, Precast
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Progress Monitoring and Tracking




Progress Tracking
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In fabrication
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Erection Sequence
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Site Planning




Steel Concrete Edit View Drawings & reports Manage

r " 1 Item @ ltem - & X
L
‘ > . Cast uni v
m g L parts i ‘ﬁ m < ﬂ y Homug . m D
l' ¥ Column Beam Plate Bolt Weld o Assembly 5  Column Beam Panel Slab Footing Rebar Pour break Window

Cranked beam (41)

Mabile Crawler
Crane MCCM

Tower_Crane

e 5

MamEn/@EEAXOER CRSC BB 12 [ ~Jon] [lmlalola x|z ~| x 7 |[I|[xo nenpure -[oumepunes -]
Part is not a column, cannot modify levels 0 0 Fan Current phase: 1 1 + 0 object(s) selected




Precast Workflow, phase & formats

Analysis & Design
JSAP 2000 s

S GHIVELD
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Process Workflow, Precast



Tekla Precast Users in India

PRECAST INDIA 5 H IR K B. G. Shirke L P N GULF
INFRASTRUCTURES Construction TECHNOLOGIES
PVT.LTD Technology Pvt.

Ltd... ’ |

- Rightserve

L&T Construction ﬁ'
Buildings & Factories PrRECISION
PRECAST GROUP W e el e e
n i
WBK £

engineering

Results you
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TeklaStructures For Pre-Engineered Buildings




. Pre-Engineered Buildings




Tekla Structures PEMB modelling Cladding

Suite of cladding tools and profiles, all customisable

A

E




Tekla Structures PEB component library
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Build your own Connections..without
programming 1111

ﬁ Compaonent Catalog

ﬁ Component Catalog
[Eer | ERE X e ECE Y| w
|

PEB Main Frame

PEB Connections

PEBWINDCOLU PEB_FRAME_T.

Eave_Rafter Equal sloped col Inclind_Rafter PEB FRAME PEB Frame (392) PEB Tapered Se

Tapered column ... Taperedframec.. Tapered_Column Twoside_Sloped.. B

WEB STIFFNER L Simple_Tapper_.. Taperedbeam (S.. Taperedbeam2.. Tapered column.. S
-

.3

m

PG_END RAFTER_SPLICE

i

Column_Rafter_ PEB Knee Joint (. PEB_BASEPLATE

Tapered beamto... Tapered beamto.. Taperedcolumn.. Taperedcolumnt..

I

» <

< | 1
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Tool Box for Cold rolled & Sheeting

— b 4

Applications & components

P Recent
» Ungrouped items
¥ Cold Rolled & Sheeting

Bridging Macro (580) Cold rolled overlap  Cold rolled overlap  Cold rolled sleeved  Cold Rolled Sleeved  Cold rolled sleeved  Generation of purlins

(19) (118) 4) (30)
Panel in database (8) PEB Anti Sag Apex PEB Anti Sag Roof Purlin 1 (61) Purlin connections Purlin connections Sag rods (554)
and Wall (11) 93)

AR

Tensioner (7) Traction bar (52)

Side Runner (1R) Stay (100 Steel Sections Cold

rolled sleeved (102)
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Tata BlueScope Building Solutions

i




Lucknow Metro Rail
India

|

Richa Industries Limited

DON'T JUST BUILD.. .CREATE




w Ambient Controls Pvt Ltd.

Reva Car Showroom —
Curved PEB Frame

1

. ‘7/. C \ ... " A‘ 1

\: .




Our PEB Customers...

I il J A
= e e Kirb
NIKITHA TATA BLUESCOPE ZAMIL STEEL
BUILDING SYSTEMS
AN IS0 9001:2000 CERTIFIED COMPANY STEEL
. . — = ; Metalscope India Pvt Ltd
= RICHA INDUSTRIES LIMITED
Cerlified 130 9001:2008 I P H E " Ix :
F | Creation Simplified An ISO 9001:2000 Certified Company
INTERARCH
IMMOVATE IKITIATE INTEGRATE

pebs § ey

MAMMUT  EVEREST

SHAPING YOUR MAGINATION
150 9001:2008 Certified

M/S Shashtri
Consultants

e
_PEB_STEEL /@Amb'ent Controls Pvt Ltd
LLOYD | |

Building for Life
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With Tekla you can

Reduce waste and total cost
Estimate accurately and manage risk when bidding

Avoid detailing and fabrication errors and minimize the need
for rework

Link with production machinery, transfer information
efficiently and avoid human errors

Enhance communication and coordination using the model
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