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1. SCOPE

1.1 This method outlines the procedure for using match-cure technology to cure release of
tension strength cylinders at plants that fabricate precast prestressed concrete products.

1.1.1 The match-cure technology involves curing cylinder specimens at the same temperature
profile the prestressed concrete member experiences over the same period. The objective
isto produce cylinder specimens for quality control testing that are more representative
of the actual concrete in the prestressed concrete member.

1.2 The values given in parentheses (if provided) are not standard and may not be exact
mathematical conversions. Use each system of units separately. Combining values from
the two systems may result in nonconformance with the standard.

2. DEFINITIONS

2.1 In-Situ Concrete—the actual concrete in the prestressed concrete member.

2.2 Match-Cure System—an electronic system capable of monitoring the in-situ concrete
temperature and heating corresponding match cure cylinders along the same temperature
profile curve.

2.3 Reference Temperature Profile—a graph generated by the match-cure system
representing Time versus Temperature (heat of hydration) of the in-situ concrete.

24 Match-Cure Cylinders—the release of tension strength cylinders heated by the match
cure molds along the reference temperature profile of the prestressed concrete member.

2.5 Control Temperature Profile—a graph generated by the match-cure system representing
Time versus Temperature of the control cylinder.

2.6 Control Cylinder—the match-cure cylinder used as a feedback mechanism by the match-

cure system to control the curing temperature of the corresponding match-cure cylinders.
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2.7 Monitored Temperature Profile—a graph generated by the match-cure system

representing Time versus Temperature of the monitored cylinder.

2.8 Monitored Cylinder—the match-cure cylinder, other than the control cylinder, that has
the temperature of the specimen monitored during the curing period.

3. APPARATUS

3.1 Match-cure apparatus, including all the controlling equipment and cylinder molds
necessary to monitor and accurately reproduce the reference temperature profile. The
apparatus should be capable of functioning with all methods of curing prestressed
concrete members, and should produce, at a minimum, output consisting of the reference
temperature profile, control temperature profile, and monitored temperature profile.
Graph these outputs for visual comparison.

3.2 Controller, that receives and sends temperature information from the in-situ concrete, the
persona computer (PC), and the match-cure molds; directly operates and energizes the
match-cure molds through powered output cords; and should be calibrated to hold the
temperature of the mold within x 1°C (2°F) of the reference temperature profile.

3.3 Thermocouple wire, shielded, 20 awg or larger. Wire splices are not allowed in the
conduit.

3.4 Thermocouple wire connector, Type T.

3.5 Match-cure molds, with the capacity to follow the reference temperature profile of the

prestressed concrete member; with a built-in permanent thermocoupl e that senses the
temperature of the concrete test specimen; with size and dimensional tolerances meeting
the requirements of Tex-447-A; and with a heating element that surrounds the bore of the
mold to provide uniform heat to the entire test specimen.

3.6 Conduit, non-metallic, used to run the thermocouple wire from the match-cure curing
facility to the casting bed. It is recommended that the conduit be watertight and be placed
0.3 m (1 ft.) below the ground surface to prevent disturbance.

4. WORK PLAN

4.1 Submit awork plan and receive the Engineer’ s approval before using the Match-Cure
Technology on Department projects. This plan should include:

m thermocouple wire layout with all thermocouple wires clearly labeled at every
connection point. Also, identify the location and quantity of wires for each casting
line.

[ | detail of each input/output control unit channel asto its function (e.g., input,
output, controllable, non-controllable).

[ | location and size of the match cure curing facility detailed in the plant layout sheet.
The size of the curing room must be adequate to maintain all cylinder molds. The
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facility must maintain an ambient temperature that allows adequate cooling of the
match cure cylinder molds.

clearly marked match-cure molds.

test of each pre-wired casting line, input/output channel, and match-cure mold
prior to their use.

Note 1—Perform the test for a minimum of 18 hours following a referenced temperature
profile that does not deviate more than + 3°C (£ 5°F) from the control temperature
profile. One of the match-cure cylinders should be a control cylinder, and the others
should be monitored cylinders. Generate the control temperature profile, reference
temperature profile, and monitored temperature profiles for the entire testing period.

[ | proposed referenced thermocouple location and the temperature data for each type
of prestressed concrete member to be used with the match cure system. The
location should be the critical temperature region (coolest point) of the member
section.

5.1

5.2

5.3

5.4

5.5

5.6

MATCH-CURE PROCEDURE

The match-cure cylinders should govern as the test specimens for release strength
determination when employing an approved match cure system.

Securely twist or mechanically crimp the bare thermocouple leads to form the
thermocouple. Use an insulated thermocoupl e to prevent direct contact with concrete or
steel reinforcement.

Securely tie the embedded thermocouple wire to steel reinforcement to prevent
movement at the approved location in the member A Department Inspector must verify
thermocouple placement prior to casting concrete.

Note 2—Misplacement of the thermocouple from the approved location will be cause
for disallowing the match-cure cylinders as the governing release strength cylinders. If
this occurs, use one of the options under Section 6 to determine the release strength.
Misplacement of the thermocouple can cause the match-cure molds to follow a higher
heat of hydration temperature, which might produce cylinders that misrepresent the
prestressed concrete members.

Sampl e the concrete for the match-cure cylinders from material placed within 1.5 m
(5 ft.) of the thermocouple wire location.

Make a minimum of 6 match-cure cylinders for each continuous concrete casting,
separate stressing line, and curing condition in accordance with Tex-704-1. One of these
cylinders should be a control cylinder, and another one should be a monitored cylinder. A
Department Inspector may select, at his discretion, the control cylinder or the monitored
cylinder.

Cure the match-cure cylinders using the match-cure system. Provide ample covering,
such as steel plates, on top of the cylinders to prevent heat and moisture loss.
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5.7 Have the match-cure cylinders placed and monitored in the match-cure curing facility.

The fabricator is responsible for installing the necessary equipment and setting up the
program to cure the match-cure cylinders. Department Inspectors will observe the initia
startup of the match-cure system for each casting line using the system, and may monitor
the match-cure system during the curing period. Provide hard copies of the reference,
control, and monitored temperature profiles during the curing period, when requested, to
assure compliance.

5.8 Test the match-cure cylinders in accordance with Tex-704-1. The control cylinder should
be the last specimen tested, if needed, from the entire set. Do not place concrete cylinders
removed from the match-cure molds back into the molds for re-heating. If a match-cure
cylinder is unplugged from a channel for 30 minutes or less and is not removed from the
mold, reprogram it to continue following the same reference temperature profile.

5.9 Once attaining the release strength, provide a hard copy of the reference temperature
profile, the control temperature profile, and the monitored temperature profile to the
Department Inspector prior to de-tensioning the casting line.

6. SYSTEM MALFUNCTION

6.1 Use one of the following options for release strength determination of a casting line when
amalfunction occurs with the match-cure system. A malfunction is a significant
temperature deviation (greater than 3°C [5°F]) between the reference temperature profile
and the control temperature profile, or atotal system failure.

6.1.1 Option 1—Make and test 3 additional cylindersfor the casting line in accordance with
Tex-704-1. Curing of the cylinders should be in amanner identical to, and along with, the
members they represent.

6.1.2 Option 2—Take aminimum of 2 cores per cast member from the casting line in question
and send to the CST/M&P Austin lab for compression testing at the following address:
TxDOT, Construction Division/Materials & Pavements Section, Cedar Park Campus
Bldg. 51, 9500 L ake Creek Parkway, Austin, TX 78717.
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