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Mitigating Alkali-Silica Reaction and Freezing and Thawing in Concrete Pavement by Silane Treatment. 
Deschenes R A; Giannini E R; Drimalas Thano; Fournier B; Hale W M ACI Materials Journal. 2018/9. 
115(5) pp 685-694  
Alkali-silica reaction (ASR) and freezing and thawing (F/T) cause premature deterioration and reduce the 
service life of concrete structures, and both are difficult to mitigate in existing concrete pavements once 
deterioration occurs. The objective of this research program was to evaluate the efficacy of silane 
surface treatments used to reduce the moisture state of concrete pavements, thereby reducing further 
deterioration from ASR and F/T and increasing the remaining useful life of the pavement. The pavement 
test section evaluated contained a borderline-reactive fine aggregate and marginal air entrainment. The 
efficacy of silane was evaluated by instrumenting a pavement test section with devices for monitoring 
strain and internal RH. Core samples were extracted before and after treatment. The core samples were 
evaluated using the damage rating index (DRI). Results indicate silane may reduce the rate of 
deterioration in the concrete pavement compared to untreated control sections. 
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Results from Visual Inspection and Laboratory Testing for ASR in Existing Concrete Cores from Bridges 
and Pavements in California (. 
Li Hui; Harvey John T; Asselanis Jon; Zhou Junwen; Guada Irwin M; Kannekanti Venkata N; Wu Rongzong 
2017/3. 57p  
The overall goal of this project was to evaluate with available cores the presence of alkali-silica reaction 
(ASR) in California bridges and pavements, to develop procedures for evaluation of ASR by Caltrans staff, 
and, potentially, to investigate several locations suspected of having ASR damage. This report 
summarizes the creation of an inventory for cores taken from bridges and pavements in previous 
projects, the results of visual inspection and strength testing to identify the potential presence of ASR, 
and the development of a draft approach for Caltrans staff to evaluate the potential for ASR in bridges 
and pavements. A spreadsheet database was prepared for storing inventory data for 265 pavement 
cores with four inch (100 mm) diameter and 311 bridge cores with two inch (50 mm) diameter. Most of 
the bridge cores were from the San Francisco Bay Area, while the pavement cores were collected from 
across the state. Visual inspection was performed on 259 of the pavement cores (including multiple 
samples from some of the pavement cores) and 80 of the bridge cores (those with lengths greater than 
the three-inch minimum required for evaluation of ASR) using the Damage Rating Index (DRI) method. 
None of the cores showed the likelihood of an ASR issue, as defined by a DRI greater than 2,000, 
although a few cores showed a small number of ASR features. Comparison of the ages of the bridges 
and the ASR damage rating index for the cores showed almost no trend, and showed no apparent 
differences between cores from bridges built before and after 1995, approximately when Caltrans 
changed specifications to reduce the risk of ASR. Most of the pavement cores tested had unconfined 
compressive strength (UCS) less than 8,700 psi (60 MPa) and the median of the UCS of the pavement 
cores was approximately 6,100 psi (42 MPa). Most of the pavement cores tested had densities less than 
156 pcf (2,500 kg/m3 ) and the median of the UCS of the pavement cores was approximately 147 pcf 
(2,350 kg/m3 ). No significant correlation was found between the UCS and the density of the pavement 
cores tested, although the UCS strengths generally increased with increased density. The bridge cores 
were too small in diameter for strength and density testing. An integrated spreadsheet database was 
prepared for storing all relevant data for all cores, including test results from all tasks (DRI, UCS, and 
density). A draft guideline was developed for visual inspection of concrete cores to identify signs of 
potential ASR-related distresses and to support decisions regarding the need for a further detailed 
investigation for ASR. The guideline describes step-by-step inspection procedures and selection criteria 
for a further detailed examination, with relevant example pictures showing different severity levels of 
potential ASR distresses. 
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Suppressing Alkali-Silica Expansion. 
Sahmaran Mustafa; Li Victor C 
Concrete International. 2016/5. 38(5) pp 47-52  
Engineered cementitious composites (ECCs) have been developed with better tensile ductility than 
conventional concrete. ECCs are able to suppress alkali-silica reaction (ASR), in which deterioration 
occurs between the individual components of concrete, resulting in cracking in concrete structures. 
With ECCs, cracking is reduced, requiring less maintenance and resulting in longer service life for 
pavements. 
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Temperature Reduction of Concrete Pavement Using Glass Bead Materials. 
Pancar Erhan Burak; Akpinar Muhammet Vefa International Journal of Concrete Structures and 
Materials. 2016/3. 10(1) pp 39-46 In this study, different proportions of glass beads used for road 
marking were added into the concrete samples to reduce the temperature gradient through the 
concrete pavement thickness. It is well known that decreasing the temperature gradient reduces the risk 
of thermal cracking and increases the service life of concrete pavement. The extent of alkali-silica 
reaction (ASR) produced with partial replacement of fine aggregate by glass bead was investigated and 
compressive strength of concrete samples with different proportion of glass bead in their mix designs 
were measured in this study. Ideal results were obtained with less than 0.850 mm diameter size glass 
beads were used (19 % by total weight of aggregate) for C30/37 class concrete. Top and bottom surface 
temperatures of two different C30/37 strength class concrete slabs with and without glass beads were 
measured. It was identified that, using glass bead in concrete mix design, reduces the temperature 
differences between top and bottom surfaces of concrete pavement. The study presented herein 
provides important results on the necessity of regulating concrete road mix design specifications 
according to regions and climates to reduce the temperature gradient values which are very important 
in concrete road design. 
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Identifying damage, predicting expansion, and determining the effectiveness of sealers on concrete 
affected by alkali-silica reaction and freeze-thaw 
Premature cracking of the barrier wall and pavement on I-49 south of Fayetteville, Arkansas due to a 
combination of Alkali-Silica Reaction (ASR) and freeze-thaw has led to ASR and freeze-thaw research at 
the University of Arkansas. Potential for further expansion (PFET), Damage Rating Index (DRI), and 
mitigation of freeze-thaw and ASR with sealers testing and results are contained herein. PFET results 
indicated that the pavement will not continue to expand from ASR. With other interstate pavements 
deteriorating prematurely throughout Arkansas, DRI has shown that most are damaged not only by ASR 
but by freeze-thaw too. Recommendations for freeze-thaw's inclusion into DRI are included. Early 
results for a sealer that will limit ASR and freeze-thaw expansion are given and have shown that silanes 
with 40% silane work effectively to reduce ASR and freeze-thaw expansion. 
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