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� Introduction

� Load bearing precast

� Facia precast

� Long span precast
1. Slabs
2. “double-T “ slabs

� Miscellaneous



�Plant-fabrication,  Quality control.

�Span/ depth for beam/ HCS : 15/35

�Speed

�Unmatched surface finishes and shapes 

INTRODUCTION

Unmatched surface finishes and shapes 

�Maintenance free

�Fire resistance and durability

�Better stability under seismic, wind , 

thermal changes, acoustic , vibration as 

material is massive and heavy 





12 February 2008,  4 slabs 13 April 2008 , 11 slabs

INTRODUCTION

Construction speed
.



STATUS OF  IN SITU BUILDING  ON CORRESPONDING DATES 





-Control Tower for Drag race 

� 27th Dec. 2010        10th Jan. 2011
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�Greater span-to-depth ratios, 



FINISHES
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FINISHES



FINISHES



FINISHES
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Easy Maintenance



LOAD BEARING PRECAST

Column beam type

Interior shear wall system
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Or load bearing walls





Column Beam type





ERECTION DETAILS

CONNECTION FOR BEAM, SLAB AND WALL



ERECTION DETAILS

CONNECTION FOR WALL TO WALL AND SLAB



ERECTION DETAILS

CONNECTION BETWEEN WALL TO WALL



CALCULATION MODEL FOR STABILITY



TYPICAL SHEAR WALL





COMPLETED STRUCTURE



�Cantilever column for low-rise building

�

The method used to resist lateral forces;

�Shear wall

�Steel or concrete X-bracing

�Moment resisting frames 







1. Development of  shear wall system

�Provide at least three non-collinear walls to ensure torsional as well as 

direct lateral resistance. 

�Overturning will often be the governing criterion. Thus, the first choice is

to use shear walls that also function as bearing walls. 

�Arrange shear walls so that they minimize restraint due to volume changes. 

�Consider whether the shear walls could be individual full height walls 

(vertical joints only). 

�Consider the practicality of  shipping and erection when selecting the size 

of  wall panels.



2. Determination of  vertical and lateral loads. 

�Determines the vertical gravity loads that are applicable to each of  

the shear walls. 

�Use the applicable seismic design criteria to determine the �Use the applicable seismic design criteria to determine the 

magnitude of  lateral load at each floor, and compare with wind 

loading and lateral load induced by its own weight. Choose the 

critical conditions for design.



3. Diaphragm design 

�Design the diaphragms to respond elastically to applied lateral

loads in order to prevent formation of  plastic regions in any

diaphragm. 

�Design the diaphragms as beams, provide the necessary 

tensile reinforcement, for each chord, and choose shear 

connectors . The diaphragms are flexible when leteral 

deflection is more than twice storey drift.  
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Translation and rotation of  rigid diaphragms



Unsymmetrical shear walls



1.Stiffness Analysis

�For a structure with rectangular shear walls of  the same material, with a

wall height-to-length ratio of  less than about 0.3, the flexural 

stiffness can be neglected, and the distribution made in accordance

with the cross-sectional area of  the walls. If  the height-to-length with the cross-sectional area of  the walls. If  the height-to-length 

ratio is greater than about 3.0, the shear stiffness can be neglected, 

and the distribution made in accordance with the moments of  

inertia, based on the plan dimensions of  the wall. 

�When the height-to-length ratio is between 0.3 and 3.0, the effects of  

both shear and flexural deformations should be considered. In

terms of  stiffnesses: 



INERTIA CALCULATIONS



INERTIA CALCULATIONS



FORCES CALCULATION



Translation and rotation of  rigid diaphragms







EXAMPLE-2   35-STOREY

QUESTIONS
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35 Storey on completion





Loose Dowels for connection between top and bottom shear 

walls 
 

 

 

 

 

 

 

shear keys, both top and bottom of walls 













Beams and slabs for sloping car Ramp 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

joint r/f in slabs, hacked in factory joint r/f in slabs, hacked in factory 
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column dowels cast 

on pile caps 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Columns in erection on dowels cast in pile cap 
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Three Floor height columns 



open internal construction 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

external column beam construction 

to receive load bearing panels above 
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column r/f to receive 

top column 
 

 

 

 

 

 

 

 

 

joint r/f 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

opening in slab to 

receive services 
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PRECAST   FACTORIES
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Load Bearing wall
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LOAD BEARING PANELS 

PANEL TO PANEL CONNECTIONS
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MONUMENTS
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APPLICTIONS

CLADDING

Shopping mall



Medical College                                                              finish texture







Details / embossing



Office building
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CITIBANK  Bahrain
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PRECST PANELS



STRUCTURAL CALCULATIONS

�Basis : Euro code, ACI, PCI 

� Vertical load bearing corbel of  the panel:  This could either be placed at top 

or   bottomor   bottom

� Fixings to  support  horizontal force can either be at top or bottom

�The cladding to be designed for gravity, wind , Seismic  and movements 

forces such as ,thermal, shrinkage and movement of  supporting structure

�Allowances for tolerances for production, erection and supporting structure

�Design details to stop  for any air and water leakage and also stopping 

condensation



ERECTION DETAILS

PANEL TO PANEL AND SLAB CONNECTION





ERECTION DETAILS

PANEL TO GROUND BEAM CONNECTION



PANEL TO PANEL AND SLAB CONNECTION



CORNER CONNECTIONS



SANDWICH PANELS

Non-composite and composite panels
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LONG SPAN ELEMENTS

Less material usage.





�Greater span-to-depth ratios, 





ERECTION DETAILS

SLAB AND WALL CONNECTION



ERECTION DETAILS

SLAB AND WALL CONNECTION





ERECTION DETAILS

SLAB AND BEAM CONNECTION



ERECTION DETAILS

SLAB AND BEAM CONNECTION
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SLAB AND BEAM CONNECTION











STRUCTURAL CALCULATIONS

�Basis , BS 8110:1997 & referred codes

� Designed as Class 2, service tensile stresses between 3.5 to 4.0 n/mm2      

allowing tensile stress in concrete but no visible cracksallowing tensile stress in concrete but no visible cracks

� Concrete cover for 1 hour fire rating

� Sections to meet requirements of  spalling and bursting

�On selecting the section , the element is checked as follows:



STRUCTURAL CALCULATIONS- continue

• Ultimate limit  state, where shear for un-cracked and cracked section is 

verified, and Bending resistance at centre is compared with applied moment

• Serviceability limit state, where service stresses at transfer and at service • Serviceability limit state, where service stresses at transfer and at service 

loading stage are calculated  together with deflection and compared with 

limit set up in codes



STRUCTURAL CALCULATIONS  - continue

• The stresses at service stage are calculated after due consideration of  losses 

(shrinkage strain of  0.0003, creep strain at imposed load of  1.4, elastic 

shortening and relaxation of  strands at 1.25%)both immediate and time shortening and relaxation of  strands at 1.25%)both immediate and time 

bound.

• The  design should normally be validated by the load test in shear and 

bending.

Since yield point for the strands is higher than rebar, the pre-stressed slabs  

will have higher factor of  safety than the cast-in-situ structure, as is evident  

from the test slide 



LOAD TEST



LOAD TEST



TYPICAL  MIX  DESIGN

Mix Design General Specification – Hollow Core Slabs

For details and specifications of mix design, please follow EDP link
(T:\General\Production\MIX DESIGNS\MIX DESIGN\ACTUAL MIX DESIGNS\HOLLOW CORE)

Min. cement content (Kg/m3)

Mix no

28 days co. 

strength 

(N/mm2)

Min. cement content (Kg/m3)

Min. micro 

silica  kg/m3

Concret

e

Slu (mm)

Fresh concrete 

density

(Kg/m3)

W / C  max Rems

Grey MSRC White

198-60 60 390 0 25 2468 0.38 Hollow core slabs

1931-60 60 390 0 25 2468 0.38 Hollow core slab

199-60 60 390 0 25 2468 0.38 Hollow core slab

195-75 75 450 60 25 2468 0.32 Hollow core slabs



THERMAL   AND   ACOUSTIC    PROPERTIES

Slab type R-value (m²k/W) U-Value (W/m²°K) noise reduction

HCS 150 0.12 8.33 50

HCS 200 0.15 6.67 53HCS 200 0.15 6.67 53

HCS 265 0.17 6.00 56

HCS 320 0.2 5.0 58

HCS 400 0.22 4.75 60

HCS 500 0.24 4.43 63

HCS 150+ 75 0.16 6.0 54

HCS 200+ 75 0.19 5.1 57

HCS 265+ 75 0.23 4.4 61

HCS 320+ 75 0.24 4.0 62

HCS 400+ 75 0.28 3.5 64

HCS 500+ 75 0.34 2.9 68

Solid slab t=225 0.13 6.2 56

Solid slab t=275 0.17 5.75 59

Solid slab t=315 0.2 4.92 60

Solid slab t=395 0.25 4.0 56

Solid slab t=475 0.3 3.25 66



ANCHOR DETAILS
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�Boundary Wall 

APPLICATIONS OF HCS

�Boundary Wall 



FACADES











Miscellaneous 
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Flight supported on main 

stairs 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

grout holes for shear walls 















NEW CONSTRUCTION TECHNOLOGIES
(Precast / Mivan / Filigree / 3-D)

� PRECAST:

� New in Indian perspective, though extensively 
used in west and middle east.

� MIVAN :� MIVAN :
� In use

� FILIGREE and 3-D :
� Never used as far as my knowledge goes



MIVAN
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3-D Sandwich
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