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Cement Concrete Properties under Low Atmospheric Pressures-A Short Review

LIU Xu', CHEN Xin', TIAN Bo'?, LI Lihui*, GE Yong'
(1. School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin 150090, China;
2. Research Institute of Highway, Ministry of Transport, Beijing 100088, China)

Abstract: The properties of cement concrete at low atmospheric pressures (LAP) were reviewed, including the foaming performance
of air-entraining agent solution, air content and pore structure of concrete, concrete strength and concrete shrinkage. The effective
power of the concrete mixer at LAP was reduced, so that the mixing quality of fresh concrete was adversely affected. The effect of
LAP on the air content and pore structure of concrete was dependent on the type of the air-entraining agent. LAP has little effect on
the air content and pore structure of concrete in the presence of a good air-entraining agent and the maintaining of mixing quality
control. Moreover, LAP can detrimentally affect the mechanical and shrinkage properties of concrete. However, the mechanical
properties of the well-cured concrete cannot be deteriorated at LAP. In addition, the problems mentioned in the literatures and the
corresponding solutions were also discussed.
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Table 1 Researches on surface tension of surfactant solution in different atmospheric pressures
Atmospheric Temperature
Author  Test apparatus/method Surfactant Results
pressure/kPa /C
Shil™ Platinum ring 101, 66, 57 AEAAand AEAB Atmospheric pressure: 101—57 kPa,
surface tension surface tension increase: 5.2 mN/m
apparatus (AEA A) and 4.3 mN/m (AEA B).
Li? 101, 61 20+3 SJ (Triterpenoid), SD (Sodium Atmospheric pressure: 101—61 kPa,
Automatic interface dodecylbenzene sulfonate), surface tension increase: 1.0-1.6 mN/m.
tension meter DC (Gemini quaternary
JZ-200A ammonium salt
cationic surfactant)
Wang®?  Automatic interface 95,71, 61 5 AFFF As the atmospheric pressure reduced,
tension meter the surface tension of AFFF
A60 / Platinum plate increased 0.2—1.5 mN/m.
Jia®! 95,71, 61 20 AFFF As the atmospheric pressure reduced,

Automatic interface

tension meter A60

the surface tension of AFFF linearly

reduced (the reduction < 1 mN/m).
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Table 2 Researches on foam property of air-entraining agent solution in different atmospheric pressures

Author  Air entraining agents Atmospheric pressure/kPa Foam height or volume Foam duration Size and number of bubbles
Zhu! SJ-2 101 11 mL 27h Smaller size, more number
69 10 mL 15h Larger size, less number
Cen!!” Sodium lauryl sulfate 96 140 mm Much shorter in
65 95 mm lower air pressure
Rosin soap 96 40 mm
65 25 mm
Ke AEA 101 12 mL 28h Smaller size, more number
65 11 mL 14 h Larger size, less number
Shi*”! AEAA 101 Full =72h Smaller size
66 Full =48 h Larger size, less number
57 50 mL =48 h Sparse
AEAB 101 38 mL =36h Moderate size
66 32mL =24h Larger size, less number
57 29 mL =24h Sparse
Li¥" AES, 303R 101 o _
g1 Larger initial size and quicker
o4 growing in lower air pressure
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