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Million tonnes of cement

Million tonnes of cement

e WBCSD

Projected cement production in India
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This is the opportunity for you
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PRESENTING

world renowned
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concrete slab extruder machines

Apollo's giant leap in providing
solutions for Cost-effective
Precast Projects in collaboration
with its partner SPIROLL (UK)

During the éth Vibrant Gujarat Global
Investor's Summit held at Gandhinagar during
11-13 Jan'13, an MoU worth INR 5,000 Crore
was signed between Apollo/Spiroll and Govi.
of Gujarat for Affordable Mass Housing using
New Precast Technology including design,
manufacturing, erectioning and
commissioning of building construction.

Hon'ble CM of Gujarat Sri Narendarabhai
Modi, Mr. Mitul Patel, MD of Apollo Infratech
and Mr. Stephen Carr, MD, Spiroll Precast
Services (UK) are seen in the pictures taken
during the signing of MoU.

partnered in India by Apollo Infratech Private Limited
Rajpur 382740 (Gujarat) India
TEL.:+91 2764 232217,

FAX:+91 2764 233117,
2 ’ Z ’ M.:+91 90991 44644
sales@apolloinfratech.com

CONCRETE SoLUTIONS www.apolloinfratech.com

PRECAST FOR
AFFORDABLE
HOUSING
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DVANTAGES OF
CHNOLOGY

ke

e Material Cost Savir

less concrete

S steel

aving on total cost

e Long Span

e Lighter frame
‘e Saving on foundations
e Large open floor areas

¢ 5000 m?2 per month
e Immediate work deck
e All weather construction
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Thermally efficient,
tailored to

requirements...

The high density of precast concrete can act as a thermal
sink to provide year-round comfort and reductions in

energy use.

When insulation is combined into a precast concrete
sandwich panel, the best of both worlds is achieved. The
combination of high thermal mass and insulation results in
significant energy-saving benefits in all climates.

...and
thermally versatile

Precast concrete can easily be used to create heating and cooling
systems that use up to 50% less energy.

Ducting pipe systems can be cast into panels and slabs, or
alternatively, the hollow cores in precast floors can be excellent
conduits for circulating hot or cold air.

The concrete protects the heating or cooling system within and
slowly absorbs the heat or cool, then releases it into the building’s
interior, further improving the effectiveness of the system. And
the embedded ducting means that room spaces can be used more
effectively.




, Structurally eﬂ‘lc:lent
& Wwhich means it’s
easier to go high

Long clear spans

Precast’s inherent strength provides the ability to create long clear
' spans without any additional structural support. This provides the
Tall buildings can be built with precast because of its o designer maximum flexibility to create spacious interiors and column

l structural efficiency, which results in a lower storey height | free offices and car-parks.
- (reduced floor depth dimension for the same span as other

Quality in design and production means precast units are
extremely structurally efficient.

materials) and so it becomes economically possible to add
more floors.
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Wi-fi compatible

With homes and offices increasingly designed for information
technology, it is good news that precast concrete buildings do
not interfere with radio signals, local wi-fi or internet networks.
This makes precast a technology friendly material for homes
and places of work.




ABLE BUILDINGS

e Shopping Malls
e Hotels
e Hospital

e Housing
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Stages of Project |

Components

Building D
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General Awareness Training

~ Principal of Stressing

Prepared by Spiroll Precast Services
Ltd.

19



General Awareness Training

ids Applied during Stressing

Strain Energy

Tendon Stressed O to 75% of UTS
extended to 100% it will break

ypical UTS (Breaking Load) Standard Strand

5mm Wire 32 kN
9.3mm Strand 92kN
12.5mm Strand 164kN
15.2mm Strand 232kN

Prepared by Spiroll Precast Services
Ltd. 20
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General Stressing Awareness Training

History

‘Early Commercial Product - Railway
' Sleeper

Axle loads

ki n i
) <
\ . i\‘
" ne Variables:
/s ‘\ Vehicle ?pe
& Wehicle maintenance
8 ey -
e

tenance
Vehicle speed
rack structure
Track maintenance

ing
Ballast packing

Track maintenance
Sleeper plan shape Sleeper moments
Variables:

Sleeper shape
Track maintenance
Dynamic effects

Sleeper design
Variables:
Materials chosen
Manufacturing process used

Design process

Prepared by Spiroll Precast Services

PS1 Ltd. 22



eral Stressing Awareness Training

restressed Products

2es
nels
- Systems

Prepared by Spiroll Precast Services

PS1 Ltd. 23
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_t
End-to-end project management

 Feasibility studies at the initial conception

« Develop construction scheme

« Review build ability

* Prepare method statements

« Prepare Risk/COSHH Assessments

 Prepare site layout and induction of site teams
 Training of installation teams



Additional end-to-end support for your project

Training of Precast manufacture operatives
Site Management support part time of full time
Supply of site management/operatives
Develop and provide lift plans for craneage



act Costing

» 12 Store
« 220 mm Hollc

.‘

Description of element | Precast concrete frame method In-situ method
of construction 12 storey apartment, 12 storey apartment house,
Concrete Reinforcement Concrete Reinforcement
total, total, [kg/m? total, total, kg/m?2
m 3 m3/ m2 | tones m3 m3/ m2| tones
1 |Columns 214 0,0253 43 511 214 0,0253 43 5,11
2 |Beams 198 0,0234 26 3,11 325 0,0385 43 511
3 [Stiffening diaphragms 55 0,0099 7 0,001 55 0,0099 7 0,001
4  |Hollowcore slabs 745 0,0883 38 4,527 | 1121 0,1328 169 20,02
5 |Balcony slabs 86 0,0101 11 1,278 86 0,0101 11 1,278
6 [Joint grouting 198 0,0292 28 3346 | _______ | - | e | -
7 |Casting palce concrete 91 0,0273 30 3534 | ______ | | - | e
Total: 1587 | 01862 | 183 |17,372| 1941 | 0,2166 273 30,241




1

1
2
3
4
5
6
7
8
)
0

Description Measure Quantity Cost per unit, Total cost, including
including VAT, VAT, INR
INR
Beams 325 33472 INR 10,878,400.00
Columns 214 33472 INR 7,163,008.00
Hollowcore slabs 7004 4480 INR 31,377,920.00
Stiffening diaphragms 53 33472 INR 1,774,016.00

Balcony slabs 86 33472 INR 2,878,592.00

Reinforcement, frames, mesh 262 37184 INR 9,742,208.00
Staircases 24 29888 INR 717,312.00
Embedded items 5 89280 INR 446,400.00

Ventilation units: 234 166208 INR 38,892,672.00
Elevator hoistways:

Type 1 45056 INR 585,728.00
Type 2 36096 INR 36,096.00
Type 3 35904 INR 35,904.00
Type 4 30016 INR 390,208.00
Type 5 24064 INR 24,064.00
Type 6 23936 INR 23,936.00
Other expenditures (inert INR 5,581,376.00
materials, board, slab), etc.

Transport service 8% INR 6,050,240.00
Total price: INR 116,598,080.00



N2 Description

Beams

Columns

Hollowcore slabs

Stiffening diaphradm

Balcony slabs

Cast-in-place concrete:
Concrete M - 400 B 30 type
Fine-aggregate concrete B — 30 type
7 Reinforcement, frames, mesh
8 Staircases

9 Embedded items

10 Ventilation units

11 Elevator hoistways:

Type 1

Type 2

Type 3

Type 4

Type 5

Type 6

AAUTRA~AWN =

12 Other expenditures (inert materials, board, slab), etc.

13 Transport service 8%

Measure Quantity Cost per unit,
including VAT, INR

tones
m 3
tones
item

item
item
item
item
item
item

14 Contractor’s service (frame assembling) m?2

Total cost:
Cost per m2 of the frame

198
214
6774
55
86

91
198
58
24
5
234

37440
20864

2240
22400
26496

6720
6720

37184
29888
89280
17408

45056
36096
35904
30016
24064
23936

2240

Total cost including
VAT, INR

7,413,120.00
4,464,896.00
15,173,760.00
1,232,000.00
2,278,656.00

611,520.00
1,330,560.00
2,156,672.00
717,312.00
446,400.00
4,073,472.00

585,728.00
36,096.00
35,904.00

390,208.00
24,064.00
23,936.00

1,116,288.00
3,361,984.00
18,903,360.00

INR 64,375,936.00

INR 7.628



Insitu Cost
Precast Cos

Difference

Percent S¢




Review

considered

epetition
vs Frame Buildings



King Edwards Wharf in Birmingham UK 2008







Reference Drawings Drawings Drawings (RC) Volume No. Off Ratio
(GA) (Mould) m3/(m2) Drawings/No. Off

Layout

RC 8 4 163 20:1
Beams

External 65 11 5960 2829 43:1
Panels

Floors 80 35 9944 5723 71:1
Slabs (49720)

Internal 40 4 4590 2181 54:1
walls

Stairs 10 5 695 556 55:1

Steelwork 13 1030




TRENGTHS PRECAST
Mould Set-Up
No Units

um Ratio 5:1

_'50, 00 m2 Hollowcore
13 metre beam spans



N CRITERIA

Key Issues fro
layout can be prepé

5 are to be applied

lon characteristics are required?
ant iIs Noise Control?

dwich or solid panels?

1ere IS the nearest precast facility?

nat weight of product can be handled?




t Hollowcore Layouts

King Edwarc
Elevations




BUILDING DESIGN CRITERIA

2
strands .
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CONNECTION DETAILS

EFROmm LONG

2018 230

80 an
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1nection Details

Examples of Typical
Connection Details U
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WI120 wire loaps
[centres to be
BOO o refar
to mould Dwgp.

TOP TYPE 130 TT1
(Intermediate Floor Panel)

T8 CLOSERS

/

I
i
o WE1Z0 wire loops.
__[cantraa te ba

util BOO e rafer

ﬂ bo mguld Cwg).

TOF TYFE 150 TT2
(5T145 in Btm of Panel)

|—ST1454

l {centres to ba
uir 00 rmax nefer

M to mauld Dwa).

TOF TYPE 180 TT3

(Intermediate Flaor Panel)

L,_\_\EQD wire loops,
4

TOF TYPE 150 TT4

(Intermediate Floor Panel}

T8 CLOGERS

—

({oentres to be

BOD max rafar to
teauld Dwg).

TOP TYPE 150 TTE
{ST145 in Btm of Panel)

VEIOD wira loope.

TOP TYPE 150 TT7

(Intermediate Floar Ponel)

==

BOTTOM TYPE 150 BT
{Use with TT1 or TT3 or TT4)

BOTTOM TYPE 150 EBT2
(Use with T2 or TTB)

. 150 )

BOTTOM TYPE 20




TL.
PRECAST CONCRETE CORES USING THE
BSF CONNECTOR

Sliding BSF connector 4
for fast clean assembly

RVK 40 and RVK 100




Grout joint

\ ol .
) s~ Reinforcement to suit

Insitu concrete : :
Structural Engineer’s

infill : /
Wire Loop P .
connections —— |
Bison precast \ ~150 mm wide preformed
concrete hollow pocket along the edge
core slab unit of slab unit at 1200 mm

centres with 10 mm dia.

150 mm ‘U’ bar per pocket

Recessed end Socketed end

TYPICAL SECTION THROUGH

EXTERNAL WALL r—
(NON-LOAD BEARING)
- "L»
L

Structural action and typical reinforcement arrangement,
(Method A)

Structural action and typical reinforcement arrangement.
(Method B)

Reactions taken by compression on concrete or on

Steel insert ; Rk
reinforcement or a combination of the two




Imsitu concrete in
shear key jeints

Bridging of cores \_,_
may be cut away ~,
by others o

with shear -

connectors i

Minimum bearing for PC
units in accordance with
BS8110 : Part 1 : Clausa 5.

Insitu
- Concrete

floor slabs

&
= Transversa

=3

i

235+ 65 235+
nsitu concreta

reinforcameant

e Steel saction
with shear
connectors

T LONGITUDINAL REINFORCEMENT
".I CAST IN SLAB VOIDS

SHEAR FRICTION — | 1" CLEAR MINIMUM
REINFORCEMENT %,

“— 3" x %" NEOPRENE BEARING STRI

3" BEARING MINIMUM

UNTOPPED DETAIL




Site Finishing Detz:
Hollowcore

Typical Site Connection Detal

R
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Scope of plant |

Volumes
Degree Autom
Existing Facili
Other Produc
Distribution




K GONCRETE DISTRIBUTION
" ;;’:- B8 TRESSING SYSTEM
S TYPE SAW
EIFTING AND HANDLING




SPIrOII CASTING EFFICIEN}\. i
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S OF DENSE WELL —---
TED CONCRETE ARE-
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Low cement 330kgto | “

350kg i 9 |
Low curing times LR |
Strong product ~ B r
Good bond = St |

Good control cambe






NTROL PROCEDURES

Check qu
profiles and
al




Production Prec

Wall Panels
Manufacture Pane




Production of C
Beams




n Cellular

Manufacture Stairs



d Site Fixing

Issues Assoclateo

Haulage

Access
Fixing Volu
Connecti
Safety



Design

Bending Moment
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ing -- Haulage,
d Handling

Touck

Trailer Type: 7000 * 2500 - 18 tonnes

Trailer Capacity: 18.00 1
Traller Welght: 6,43 t

Remaining (9
Lt Solect/Add a trailer

Current Squ
Number of
BunilbeDebs

Front View : g & Left Side View

‘4 start W Comtasia o - Ut | [ Akoca0 echectir.,. |7 Ayadable Tralers | &) LORL MW 2






xing Volumes

Crane Dictates

Typical 15 lifts per
day per crane

(i.e. 40 minutes
per lift)

— "" "Nii
e

————

* .



ily Fixing Volumes

Hollowcore
typically

250/400 m2 pr
day per crane



y Fixing Volumes

Crane Dictates
Typical 12 to 15 lifts per day per cran
(I.e. 40 minutes per lift)

Panels Max 10 tonne




Intensive
Activity
Variety
Trades
Restricted
Area

Well thought
out
Plan




lements

Construction, Design_ ar
Vital

*Training & certi
*Design stage Con

*General «
responsibi
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SEQUENCE

Product Range @& . &
Product Volumesin. BN APOLLO /SPIROLL
Land Available Y CONSULTING SUPPORT

Factory Layout A s - DESIGN SUPPORT
Equipment Required 0= PROJECT MANAGEMENT
Project Partner € TURNKEY OPERATION

Project Management

Fixing Management



Million tonnes of cement

Million tonnes of cement

e WBCSD

1 600
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1200
1000
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600
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6000

5000

4 000

3000

2000

1000

Projected cement production in India

This is the opportunity for concrete

Precast and readymix growth will be much greater than cement

Projected cement production globally

] B Otherdevelopingasia 1

. | | | | | | | | | High-Demand Case
2010 2015 2020 2025 2030 2035 2040 2045

2050

Low-Demand High-Demand
Case Case

]
I Africa and Middle East
' B Non-OECD Europe and Eurasia [l
. Latin America

China
India
| QECD




develop Its own tra
ion

ith the cement, ash and
IS a must

lon of associate members

*Now appears to be the right time to
~doit....... but how ?

Technology Roadmap

Low-Carbon Technology for the Indian Cement Industry




t Technology best solution for economic
of affordable housing

g Technology brings big benefits
Integral part of the technology

-actory must be c

igned for efficiency
Project must consider at an early stage
elect the right equipment

sure staff are fully trained

APOLLO SPIROLL ARE IN INDIA TO SUPPORT THE
PRECAST INDUSTRY ------ e
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United Kingda
Mob: +44 (0)752 5987511

Tel: +44 (0)1332 365 131
Fax: +44 (0)1332 291 736

Email: enquiries@spiroll.co.uk
Web: www.spiroll.co.uk



