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Degree of Restraint(DOR) of Longitudinal Steel at Continuously Reinforced Concrete
Pavement(CRCP) Against Environmental Loadings
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ABSTRACT

PURPOSES: The purpose of this study is to evaluate the degree of restraint (DOR) of longitudinal stedl at continuously reinforced concrete
pavement (CRCP) againgt environmental loadings.

METHODS: To measure the longitudinal sted strain, 3-electrical resistance and self-temperature compensation gauges were installed to
CRCP test section (thickness = 250mm, sted ratio = 0.7%) and continuoudy measured 10 min. intervals during 259 days. In order to properly
anayze the sted gtrains firdt, temperature compensation process has been conducted. Secondly, measured stedl strains were divided into 12
phases with different events such as before paving, during concrete hardening, and after first cracking, etc.

RESULTS: Therma strain rate (TSR) concept is defined as the linear strain variations with temperature changes and restraints rate of
longitudina sted against environmental loadings(especialy therma loading) with different casesis defined as degree of restraint (DOR). New
concept of DOR could beindirect indicator of crack width behaviors of CRCP.

CONCLUSIONS: Before paving, DOR of longitudina sted is dmost same at the coefficient of thermal expansion of stedl (12.44m/m/c)
because of no restraint boundary condition. After concrete pouring, DOR is gradually changed into -1 due to concrete stiffness developing with
hydration. After first cracking at crack induced area, values of DOR are around -3~-5. The negative DOR stands for the crack width behavior
instead of sted strain behavior. During winter season, DOR reached to -5.77 as the highest, but spring this values gradually reduced as-1.7 as
the lowest. Based on this observation, we can presume crack width decreased over time within the time frame of this study. Thisfinding is not
consistent with the current theory on crack width variations over time, so further study is necessary to identify the causes of crack width
reducing. One of the reasons could be related to concrete stress re-distribution and stress relaxation.
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Table 1. Denotation of Steel Strain Gauges

No. Denotation Description

1 S-C1960 Ex) S—C1960-450
S : Steel
C : Crack
2 S-C6538 1960 : Distance from slab edge (mm)

(transverse direction)

450 : Distance from crack (mm)

3 | S-C1960-450 (Longitudinal direction)
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Table 2. Definition of Each Phase

Phase (Beginning Date Description

1 2013-09-12 Before paving

Before first cracking at crack

2 2013-09-23 induced area

Before second cracking at
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2013-09-27 until 14days
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! 2013-10-22 crack induced area

After crack widening at crack

8 2013-11-08 induced area

Before first crack widening again

9 2013-11-28 at crack induced area

After first crack widening again at

10 2014-02-26 crack induced area

11 2014-03-14 End of winter period

Spring period

12| 2014-04-18 (until 2014-06-09)
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