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The presented dissertation is divided into 8 main chapters (including the introduction and the 

conclusion), it contains a 28-page literary research and an experimental part on 74 pages. It 

includes 37 pictures, 12 tables and 106 references, mostly from professional journals. 

 

In the introduction, the author mentions the need to use RAC (recycled aggregate concrete) in 

the building industry to save natural stone and use concrete after demolition of old structures 

or damaged reinforced concrete structures. This issue is also current in the Czech Republic, 

mainly in connection with the achievement of durations or limit states of bridge structures. 

 

In the literature review (chapter 2), he reported the findings of professional journals (100 

links), from which he found that with the increasing ratio of RCA (recycle coarse aggregate) 

the values of compressive strength and elastic modulus of concrete were reduced. More 

specifically, he deals with inter-transit zones (ITZ) and microstructure defects, especially 

porosity, that reduces the strength properties of RACs. He also adequately describes the 

corrosion of steel reinforcement in concrete in the presence of chlorides (chapter 2.3), where 

it is necessary to distinguish the layer of original millscales, the rust area and the layer of 

concrete filled with rust (CP). He also deals with cracking of concrete due to the corrosion of 

steel reinforcement, with a lower resistance of RAC compared to NAC (natural AC) 

Within the framework of the strength properties, knowledge from the field of fracture 

mechanics of concrete should also be mentioned. Furthermore, the chemical composition of 

the concrete, mainly the mineralogical composition of cement, which conditioned the 

hydration and strength of the concrete, was neglected. There should also be presented 

knowledge about non-destructive methods of determining the corrosion of steel reinforcement 

in concrete.  
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Following the literature review and the possibilities of experimental work at VŠB-TU 

Ostrava, the aims of the dissertation are described and justified (in chapter 3, p. 31-32):  

- Determination of the widths of selected ITZ and local elastic modulus values of RAC based 

on the nanoindentation method. Statistical processing and comparison of results. 

- Research of corrosion of steel reinforcement in chloride-containing concrete (RAC) using 

anodic polarization and metallographic study. Modeling and comparison of concrete cracking 

parameters due to corrosion of reinforcement. 

- Predicting the values of the elastic modulus based on the parameters of the concrete 

structure (as 4-phase porous composite) and the application of the mesomechanical material 

relations. Comparison of calculated and measured values of the elastic moduli. 

 

In the experimental part (chapter 4), the author correctly describes the production of a 

concrete mixture with graded RCA content (0, 14, 28, 42 and 56% by weight) and samples 

with a hardening time of 28 and 56 days. He appropriately describes and documents the 

preparation of samples for nanoindentation test, the specimens for pressure test, the 

cylindrical samples of concrete reinforced by steel rebar for accelerated corrosion testing, and 

preparation of smaller samples for microscopic observation (SEM, LM). At the same time, he 

appropriately states the instruments and the experimental technique used. The results are 

clearly presented and discussed in chap. 5 and 6. There were found and/or confirmed the 

decreasing values of the compressive strength limit with increasing RCA content in concrete. 

Based on the nanoindentation method, the ITZ thicknesses (35-70 μm) and the probability of 

the elastic modulus values were determined in ITZ areas (ITZ1 - aggregate / mortar, ITZ2 – 

old agrr./old mortar, ITZ3 – new/old mortar; range En = 10-200 GPa) and for comparison of 

aggregates and cement binder. He adequately addresses the distribution and thickness of 

corrosion products at the steel / concrete interface in connection with concrete cracking. 

Assuming a uniform corrosion and a circular cross-section of reinforcement, the relationships 

between the corrosion losses of the steel rebar and the thicknesses of the resulting rust layers, 

which cause the tensile stress component and consequently the cracking of the concrete are 

reported (chap. 6.1). 

Using the knowledge of granular porous composite materials and mesomechanics, the 

prediction of elastic modulus model is derived and verified (chap. 6.2). Good compliance with 

measured values of the elastic modulus was found out. In conclusion, the main achieved 

results are summarized in 9 points. 

 

In the dissertation, the objectives were met using available experimental methods and models 

for determining dependence between the structure and the strength properties of the concrete. 

Appropriate experimental methods were used in the research and the results obtained are 

original. For practice, the contribution of student is the recommendation for RCA ratio (up to 

≈30% wt.) and a proper increase in water ratio during the preparation of RAC is helpful. The 

RAC cracking problem due to the steel rebar corrosion was solved under simplified 

assumptions and without using the knowledge of fracture mechanics of concrete. 
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The authors' publications could not be evaluated, the dissertation thesis and its summary does 

not contain a list of publications related to the dissertation topic. 

 

The work is written in comprehensible, mostly in simple English. There are several formal 

errors, minor inaccuracies and inappropriate words, e.g.: 

Capitalization of small letters and vice versa (e.g. units „Kg/m
3
“ see Table 1-5 (p. 34-38), or 

the first lowercase letters below the Figs. 17, 30, 32 (p. 54, 80, 86).    

Page 14 (9th line from below): Chlorine ions have a powerful "erosion" ability. Correctly is ... 

- corrosion ability, 

p. 17 (10th line from below), by means of "electrification" accelerated corrosion – corrosion 

accelerated by anodic (electropositive) polarization, word "energization" (9th line), 

p. 18 (5th line from bottom), word "energization" time - exposition time, 

p. 43 (7th line from bottom). Therefore, before the polishing and polishing, … (- grinding) 

p. 82 (7th lines from below), "weightlessness" methods - gravimetric method,  

p. 90, what is the parameter (η) in relation (10)? 

Chemical or electrochemical reaction should also be numbered (p. 15, 48 and 79). 

The list of abbreviations, symbols, units and quantities should be given in the dissertation. 

 

Questions in defense of the dissertation: 

 

1. Is there a relationship between the values of the modulus of elasticity and the compressive   

strength in the recycled aggregate concrete (RAC)? 

2. What measures do you recommend to improve the strength properties of RAC? 

3. Do you know the non-destructive method used for the diagnosis of corrosion attack of steel 

reinforcement in concrete? 

 

 

Conclusion 

 

The doctoral dissertation of Mr. Ing. Li Wei focuses on the strength properties of recycled 

aggregate concrete (RAC) and corrosion induced cracking in RAC. The author demonstrated 

the ability to work independently and creatively in the studied field. Dissertation work mainly 

contributed to the enrichment of knowledge about the values of the elastic moduli in the areas 

of ITZ in RCA and the influence of corrosion of steel reinforcement on concrete cracking 

depending on the RCA ratio. The doctoral dissertation meets the prescribed conditions and 

requirements, so I recommend the dissertation thesis for the defense. 

 

 

 

In Ostrava on 15.6.2018   

……………………………….. 

doc. Ing. Stanislav Lasek, Ph.D. 

 


