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Tab.1 Composition of the cement

3% SiO; CaO Al; Oy Fe, Oy MgO K:0O TiO; SO

TR/Y% 23.42 64. 26 5. 22 2.08 1.79 0. 54 0. 34 2.35

#2 WMPHER
Tab. 2 River sand grading table

UTE{WASE 20 30 60 70 80 90 110 120 130 140
TR/Y% 59. 2 0.3 0.7 0.1 0.9 2 6.5 1.2 11.9 13.7
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The schematic diagram of deformation

Fig. 1

field observation system

PUARBE A R AL R AR M. TS LN 2 R 58 5 DSCM WL 28 58 AH B 7, 52 56 TF 4R i 48 — I 1]

[7) 25 £ AT WL

2 KWERESH

2.1 KEWEREN . FE2ETWL
3 RIRIRE G AR5k 1 e WA I
Tab.3 Appearance characteristic of cement mortar samples after different temperature action
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Fig. 2 Mass loss rate curve of samples after

different temperature action
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Tab. 4 Test results of compressive strength of cement mortar specimens

" i g ot 4 B4 R 4R B / MPa e .
/C 1 2 3 4 5 /MPa
20 19. 22 18. 24 19. 40 18. 68 18.91 0.46 0. 024
200 18. 45 17.16 18.02 15. 42 17. 69 1.18 0. 068
7d 400 16.71 14. 98 15.10 15. 25 14. 66 0. 80 0.052
600 11. 79 10. 20 11. 10 10. 56 11.35 0.63 0. 057
800 9.12 7.98 8.45 8.53 8. 42 0.41 0.048
20 21. 41 23.02 21.94 22.19 21.74 0.61 0.028
200 21. 88 20. 12 20. 71 20. 41 21. 08 0.68 0.033
14d 400 18. 43 16. 31 17. 29 17. 88 16. 49 0.90 0.052
600 14. 14 12.53 13.00 13.38 13.95 0.66 0.049
800 11.20 10. 16 10. 63 10. 68 10. 53 0.37 0.035
20 25. 00 24. 14 25.5 24. 61 24. 85 0.50 0. 020
200 24. 02 22.37 22. 47 23.18 22.41 0.71 0.031
21d 400 20. 98 19. 86 19. 04 20. 04 19.53 0.71 0.036
600 13.02 12.22 11. 39 11.85 12. 42 0.61 0. 050
800 8.51 9.45 7.88 8. 49 8.77 0.57 0. 066
20 28. 02 29. 04 28. 37 28. 39 28.03 0.41 0.015
200 27.08 28.12 26. 33 26. 83 27.09 0. 65 0. 024
28d 400 21.18 21.76 20. 65 20. 76 21. 35 0.45 0.021
600 11. 14 9.59 11. 41 10. 64 10. 67 0. 69 0. 065
800 8.45 7.29 9.16 8.53 7.92 0.70 0. 085
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Tab.5 Relative peak stress of turning points on V, curve after different temperature

R EE/C Heffr i 1 e 2 A 3 A4
20 68. 2%, 97. 2% o, 100. 0% o, 97.8% .
200 37. 4% 0. 88.5%a. 100. 0% o. 96.7%o.
400 49.5%. 80.4%a. 99. 3%, 100% .
600 20.7% . 56.8%a. 12. 0%, 100 % a.
800 46. 8% o, 61. 1%, 99. 3%, 100%q,
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Experimental study of compressive behavior and deformation field
evolution of cement mortar sample subjected to elevated temperature

WANG Lai-gui' s, CHEN Qiang's YANG Jian-lin"*, LIU Xiang-feng', LIU Jian®, ZHAO Yue?
(1. College of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China;

2. College of Materials Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In order to study the compression behavior and deformation failure pattern of cement mortar
sample subjected to different high temperatures, uniaxial compression experiment was carried out. In
experiment, digital speckle correlation method (DSCM) was adopted to observe sample’ s local
deformation; the evolution of strain field was analyzed by standard deviation statistics. Experimental
results show that (1) At the temperatures of 200°C to 800°C, cement mortar samples with high curing
age are more prone to failure, the reduction of cement mortar sample uniaxial compressive strength is
mainly due to the decomposition of skeleton structure formed by hydration reaction after high
temperature action; (2) Cement mortar samples have obvious brittle feature when temperature is
20°C ,200°C and 400°C respectively, in contrast, plastic characteristics of cement mortar sample are
obvious when temperature is 600°C and 800°C respectively; (3) Evolution process of local strain field
can be divided into four stages: strain uniform distribution stage, strain nucleation stage, strain
localization stage and failure stage; (4) Standard deviation statistics is used to characterize the uneven
degree of sample deformation. Compared with sample’ s overall stress-strain curve, the standard
deviation of strain field increases sharply. when stress is approaching peak value, which indicates that
the sample is close to damage. Above results can provide a reference for predicting the deformation
and failure of cement-based materials after high temperature action.

Keywords: high temperature; cement mortar sample; digital speckle; deformation and failure;

standard deviation statistics



