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1104 Vc - THE IMPACT RESISTANCE OF PRESTRESSED CONCRETE

COMPARATIVE BENDING MOMENT - DEFLECTION CURVES OF UNDER-REINFORCED

RECTANGULAR PRESTRESSED CONCRETE BEAMS [ALL STEEL MEMBERS TENSIONED]

0-851,,

3
5
J

3
J

- 0 55l.a

j

j 0 tOku.

5c

3 85 P
«K ^ä e/0 70

0>
SERVICE LOAD0 55

-/¦
fc

015

/

FACTOR 0F SAFETY (againsl failure) 18 1/55

fsu -- ULTIMATE STEEL STRESS (corresponding to
Mmar

M, : BENDING MOMENT Icorresponding lo Modulus
of Rupture|

e.g. M, =015MmJ, |lc 750psi corresponding to
nominal concrtli stress lci 500Öpsi ai Mma<)

OVERPRESTRESSED (EFFECTIVE PRESTRESS 0 85l,„]
(such a high prestress is not permitted in most countries.)

b LIMIT CASE FULLY PRESTRESSED [EFFECTIVE PRESTRESS 0 55ls„ lallet lossesl]

C LIMIT CASE PARTIALLY PRESTRESSED WITHOUT VISIBLE CRACKS [EFFECTIVE
PRESTRESS ¦ 0-f.OI» (alter losses)]

d LIMIT CASE PRESTRESS ZERO (becomes 6 after repeated loading)

DEFLECTION

The ductility of prestressed concrete is essential where impact has to be

absored. This has been demonstrated by impact tests on partially prestressed poles
which I had shown at the Lisbon Congress twelve years ago. Reference is made to
Figs. 5-7 in publication (1), the first shows the impact when a wagon of 45 kips
weight was propagated with a speed of 10 miles per hour into a pole and eut off
part of the flange. The pole was still capable of carrying the design load in
spite of some wires in the flange being eut off. This demonstrates the ductility
to impact.

(1) Impact Resistance of Prestressed Concrete Masts" by P. W. Abeles, 17th Volume
of Publications of IABSE (originally presented at Lisbon Congress at theme (b)
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