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UsE oF HYDRODEMOLITION FOR CONCRETE REMOVAL
IN UNBONDED POST-TENSIONED SYSTEMS
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Question
Should hydrodemolition be used to remove concrete when unbonded post-tensioned systems are exposed in
the removal process?

Answer

Hydrodemolition is not recommended for concrete removal if there is a possibility that unbonded post-
tensioned systems are within the concrete removal zone. Currently, the only viable method of concrete removal
in this situation is concrete chipping using lightweight jackhammers or needle scalers.

Discussion

Hydrodemolition is one of many methods available for concrete removal on horizontal, vertical, and over-
head surfaces. This technique uses very high-pressure water (20,000 to 40,000 psi [140 to 280 MPa]) to remove
concrete. Hydrodemolition has some advantages over other methods, including speed. Based on available
evidence,!? it does not cause significant microcracking or bruising of the concrete substrate, and it provides
a good surface with partially exposed aggregate for amplitude usually in excess of 1/4 in. (6 mm) to bond new
concrete on.

Although hydrodemolition will not physically damage steel tendons, it is not considered to be a viable concrete
removal technique if there is a possibility of the high-pressure water coming into contact with tendons, anchorages,
or both. Reasons that hydrodemolition is not considered to be a viable technique include:

° Hydrodemolition of post-tensioned concrete elements may cause a safety problem. It is potentially
dangerous because it may accidentally undercut embedded anchors and result in explosive release of
prestressing force;

° If any part of the tendon is exposed to high water pressure, water may penetrate into the tendon. The
water jets will likely destroy the sheathing on the tendons, whether it is wrapped in paper, plastic, tubing,
or extruded plastic. If the sheathing is damaged, the water has a direct path to the prestressing strand or
wire, and corrosion may result; and

° Concrete repair projects commonly include replacement of post-tensioning strand. The water pressure
used in hydrodemolition equipment can force slurry into the sheathing. When slurry and other debris
exist within the sheathing, installation of a new strand becomes very difficult. When the new strand is
pushed into the existing sheathing, debris within the sheathing builds up ahead of the advancing strand.
This buildup of debris can cause the sheathing to rip and “ball up” in front of the leading edge of the
strand. This scenario makes strand replacement very difficult and compromises the corrosion protection
or sheathing over the prestressing steel.

More information can be found in ACI 423.4R.?

Summary

During concrete removal around reinforcement, including unbonded post-tensioned systems, potential collateral
damage to the repaired structure must be considered relative to future performance. Consequently, selection
of the appropriate method of concrete removal is crucial. Hydrodemolition is not recommended for concrete
removal if there is a possibility that unbonded post-tensioned systems are within the concrete removal zone.
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