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 Xi măng Pooc lăng ỗ ợ ầ ỹ ậ ộ
ọ ệ ệ

 Xi măng – Phương pháp xác định độ ị ộ ọ
ệ ệ

 Xi măng – Phương pháp xác đị ời gian đông kết và độ
ổn đị ể ộ ọ ệ ệ

 Xi măng – Phương pháp thử Xác định cường độ ộ
ọ ệ ệ

 
                                          

 

In 2012, a special issue of “Journal of Advanced Concrete Technology” 

concrete. In 2019, as the first time a conference of “Self
Materials Community” was held in an Asian country, “The 7th 

(ICSHM2019)” in 

may make confused. Return to the origin, “Japan Concrete Institute” 
defined (Figure 1) (X) “Autogenous healing” as “a natural 

works”; (Y) “Engineered Healing/Repairing” as artificial and intentional 
methods for filling and sealing cracks”; ( ∪ healing/Repairing” 
as “processes of filling and sealing cracks that automatically take place 
in situ without any practical works by workers”; (A) “Natural healing” as 
“natural phenomena of filling and sealing cracks that result from some 

blocking at crack faces”; (B) “Autonomic healing” as “involuntary 
healing of cracks that are provided by admixtures”; (C) “Activated 
repairing” as “automatic repairing using some artificial devices which 

ually consist of sensors and actuators”; and ( ∪ ) “Engineered 
healing/Repairing” as general repairing which needs practical works and 
treatments in situ by workers”. Furthermore, by “Reunion Internationale 
des Laboratoires et Experts des Materiaux” (RILEM
defined as “any process by the material itself involving the recovery and 

reduced the performance of the material”. RILEM also defined that 
“Autogenic” as “the self

healing (own generic materials)”; 
and “Autonomic” as the self

found in the material (engineered additions)”.For many cases, an array 
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origin, “Japan Concrete Institute” (JC
“Autogenous healing” as “a natural process of filling and sealing cracks 
without any external operations and works”; (Y) “Engineered 
Healing/Repairing” as artificial and intentional methods for filling and 
sealing cracks”; ( ∪ healing/Repairing” as “processes of filling 

rs”; (A) “Natural healing” as “natural 

crack faces”; (B) “Autonomic healing” as “involuntary healing of cracks 
are provided by admixtures”; (C) “Activated repairing” as 

“automatic repairing using some artificial devices which usually consist 
of sensors and actuators”; and ( ∪ ) “Engineered healing/Repairing” as 

workers”. Furthermore, by “Reunion Internationale des Laboratoires et 
Experts des Materiaux” (RILEM), self healing can be defined as “any 

the performance of the material”. RILEM also defined that “Autogenic” 
as “the self

healing (own generic materials)”; and 
“Autonomic” as the self

the material (engineered additions)”.

of “self healing concrete”. Source: “Google Sholar” database
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𝐻𝐻(%) = 𝐹𝐹𝑐𝑐(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) − 𝐹𝐹ℎ(ℎ𝑒𝑒𝑒𝑒𝑐𝑐𝑒𝑒𝑒𝑒)
𝐹𝐹𝑐𝑐(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) × 100

𝐻𝐻(%) = 𝐹𝐹𝑡𝑡 − 𝐹𝐹0
𝐹𝐹0

× 100

𝐻𝐻(%) = 1 −
𝐶𝐶𝑢𝑢28 − 𝐶𝐶𝑅𝑅

𝐶𝐶𝑢𝑢28
× 100

𝐻𝐻(%) = 𝐹𝐹1
𝐹𝐹0

× 100

𝐻𝐻 = 𝜎𝜎2
𝜎𝜎1

σ
σ

𝐿𝐿𝐿𝐿𝐿𝐿 = (𝑃𝑃𝑟𝑟 − 𝑃𝑃𝑢𝑢
𝑃𝑃𝑝𝑝 − 𝑃𝑃𝑢𝑢

) × 100

𝐿𝐿𝐿𝐿𝐿𝐿𝑛𝑛 = (𝑃𝑃𝑟𝑟 − 𝑃𝑃𝑢𝑢
𝑃𝑃𝑝𝑝 − 𝑃𝑃𝑢𝑢

) × 100

𝐻𝐻 = 1 − 𝐹𝐹𝐹𝐹𝑐𝑐𝑒𝑒𝑐𝑐 𝑓𝑓𝑐𝑐𝑐𝑐𝑓𝑓
𝐿𝐿𝑐𝑐𝐹𝐹𝑐𝑐𝐹𝐹𝑒𝑒𝑐𝑐 flow = 1 − 𝑞𝑞𝐹𝐹

𝑞𝑞0

𝐻𝐻 = 𝑉𝑉0 − 𝑉𝑉𝑡𝑡
𝑉𝑉0

× 100%



JOMC 24

Journal of Materials and Construction Vol.12 No.01 

 
                                          

 



JOMC 25

Journal of Materials and Construction Vol.12 No.01 

 
                                          

 

 
                                          

 



JOMC 26

Journal of Materials and Construction Vol.12 No.01 

 
                                          

 

 

 rashi, M. Kunieda, and T. Nishiwaki, “Research activity of JCI 

materials,” in 

–

 W. Wang, T. Zhong, X. Wang, and Z. He, “Research Status of Self
Concrete,” in 

 V. Wiktor and H. M. Jonkers, “Quantification of crac
healing concrete,” 

–
 N. N. T. Huynh, K. Imamoto, and C. Kiyohara, “Eco

aling concrete,” 

–
 Phung, and K. S. Nguyen, “Long

mechanical performance of microbial modified concrete,” presented at 

“Sustainable concrete for now and the future,” Vietnam, Nov. 2016.
 N. N. T. Huynh, N. Q. Nhu, and N. K. Son, “Developing the solution of 

” in 

 N. N. T. Huynh, K. Imamoto, and C. Kiyohara, “A Study on 

vement,” 
–

 W. Yao and W. Zhong, “Mechanism for self healing of concrete damage,” 

 
“Application of bacteria as self
sustainable concrete,” –

 E. Schlangen, N. Ter Heide, and K. Van Breugel, “Crack healing of
age cracks in concrete,” in 

–
 

“Study of quantification methods in self
concrete: A route towards standardization,” 

–
 E. Cuenca, A. Tejedor, and L. Ferrara, “A methodology to assess crack

healing cycles,” 
–

 H. H. Nguyễn, J. Kim, and B. Y. Lee, “Effects of the type of 

based composites at an early age,” 
–

 M. Luo, C. Qian, and R. Li, “F
healing concrete,” 

–
 S. S. Lucas, C. Moxham, E. Tziviloglou, and H. Jonkers, “Study of self

clay,” –
 R. A. Khushnood, S. ud din, N. Shaheen, S. Ahmad, and F. Zarrar, “Bio

additives,” 
–

 R. Wang, J. Yu, S. Gu, P. He, X. Han, and Q. Liu, “Investigation of self

chelator,” 
 Tabbaa, “Impregnation and 

healing concrete,” 
–



JOMC 27

Journal of Materials and Construction Vol.12 No.01 

 
                                          

 

 

 rashi, M. Kunieda, and T. Nishiwaki, “Research activity of JCI 

materials,” in 

–

 W. Wang, T. Zhong, X. Wang, and Z. He, “Research Status of Self
Concrete,” in 

 V. Wiktor and H. M. Jonkers, “Quantification of crac
healing concrete,” 

–
 N. N. T. Huynh, K. Imamoto, and C. Kiyohara, “Eco

aling concrete,” 

–
 Phung, and K. S. Nguyen, “Long

mechanical performance of microbial modified concrete,” presented at 

“Sustainable concrete for now and the future,” Vietnam, Nov. 2016.
 N. N. T. Huynh, N. Q. Nhu, and N. K. Son, “Developing the solution of 

” in 

 N. N. T. Huynh, K. Imamoto, and C. Kiyohara, “A Study on 

vement,” 
–

 W. Yao and W. Zhong, “Mechanism for self healing of concrete damage,” 

 
“Application of bacteria as self
sustainable concrete,” –

 E. Schlangen, N. Ter Heide, and K. Van Breugel, “Crack healing of
age cracks in concrete,” in 

–
 

“Study of quantification methods in self
concrete: A route towards standardization,” 

–
 E. Cuenca, A. Tejedor, and L. Ferrara, “A methodology to assess crack

healing cycles,” 
–

 H. H. Nguyễn, J. Kim, and B. Y. Lee, “Effects of the type of 

based composites at an early age,” 
–

 M. Luo, C. Qian, and R. Li, “F
healing concrete,” 

–
 S. S. Lucas, C. Moxham, E. Tziviloglou, and H. Jonkers, “Study of self

clay,” –
 R. A. Khushnood, S. ud din, N. Shaheen, S. Ahmad, and F. Zarrar, “Bio

additives,” 
–

 R. Wang, J. Yu, S. Gu, P. He, X. Han, and Q. Liu, “Investigation of self

chelator,” 
 Tabbaa, “Impregnation and 

healing concrete,” 
–

 
                                          

 

 Tabbaa, “Gla
healing in cement based composites,” 

–
 M. Tulliani, “New self

based materials,” 
–

 P. Azarsa, R. Gupta, and A. Biparva, “Assessment of self

and Portland Limestone Cement,” 
–

 N. N. T. Huynh, N. M. Phuong, N. P. A. Toan, and N. K. Son, “Bacillus 

healing concrete,” –
 N. N. T. Huynh, K. Imamoto, and C. Kiyohara, “Compressive Strength 

atto,” 2020.
 , “Research on the Improvement of Concrete Autogenous 

(PSD),” 

 , “Healing and 
simultaneous ultrasonic monitoring of cracks in concrete,” 

–
 H. Tanaka, K. Imamoto, and C. Kiyohara, “Fundamental study of a 

performance and filling level of repair agent,” presented at the RILEM 

 Tabbaa, “Development and Application of 
Healing Oil Well Cement,” 

 H. Tanaka, “Improvement effect of concrete durability by crack self
healing system,” Master Thesis, Department of Architecture 

 X. Huang, J. Ge, S. Kaewunruen, and Q. Su, “The Self
Reinforced Concrete,” 


