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Steel decking Pre-cast concrete Omni-plank type GRC

—

Corrosion Heavy handling
Fire protection
Constant thickness Crack in tension zone Low strength
One way spanning during casting Short spans
Need additional finishes
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Good Durability of the cover
Corrosion protection to the steel reinforcement

Attractive finishes
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» Strength/Specific Gravity (10-15
times that of steel)

High Cost

Low Elastic Modulus

Corrosion Resistance

Stress Corrosion

Lack of Ductility

Fatigue Characteristics

Electromagnetic Neutrality | AT EreseTs

Require minimum cover

CFRP




%B& FRP Reinforced GRC Structures
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@® Optimal utilisation of the material
@ Achieving longer unsupported spans




JGB& Bond Characteristics
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1 Pullot force

FEF har
Mountingrig

LVDTs l

Debonded aaface

PTFE or

Steel frame

d MATERIALS

= Mechanical properties of GRC & rebars
-W/C=0.35,S/C=1.0 -f.=54and 66 MPa -f, =6 and 7MPa (by Brazilian Test )
- fi seet = 900 MPa, f, 5rrp = 900 MPa - Ecrrp = 45 GPa, E... = 205 GPa




F = applied pullout load

E = elastic modulus of the bar

A = cross-sectional area of the bar
where, F = applied pullout load

d = diameter

L = bond length of the bar
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<Bond Stress - Slip curves ; 8mm GFRP bars>



Optimisation

Centre for
Cement and Concrete
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where, At is the width of the top plate, 6 is the inclination of the sloping plate, W, is the weight of material per unit area,

Z’, is section modulus per unit weight, p is the density, y,, is distance from bottom fibre to neutral axis of section,

tis the thickness, m is the total number of segments, Au is the constant segment length,

and Alxn is the moment of inertia of a segment above the centroidal axis.
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Optimum angle & Cross section

Centre for

Cement and Concrete

> No. 6 R=B/IA K=C/A  P=D/A I(cm®  In(cm*m) 2%, Shape
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Thin GRC structural elements
Thickness does not have to be constant
Compressive strength much higher

GRC PF incorporating FRP reinforcement

Provide much of tensile capacity
Little Cover
Crack width limit relaxed up to 0.5mm




*Develop ; connection, support system & further
study ; load-carrying capacity of completed slab

e Case studies

* Design guidelines




