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Effect of Low Air Pressure Curing on Micropore Structure and
Impermeability of Cement Mortar

LILin', YE Tong', LIU Zhuangzhuang"*"

(1. School of Highway, Chang’an University, Xi’an 710054, China;
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Abstract: To investigate the mechanism of influence of low air pressure curing on the micropore structure and
impermeability of cement mortar, the low air pressure environment chamber was used in curing cement mortar, and
the mechanical properties, impermeability, pore structure, micromorphology and hydration products of mortar under
low air pressure (0.2 P,, 0.5 P,, 0.8 P,, 1.0 P,, where P, is the standard atmospheric pressure) were tested and
analyzed. The results show that low curing air pressure degrades the impermeability and mechanical properties, and
the mechanical properties decline most seriously in the range of (0.5—0.8) P,. Air content, pore spacing coefficient
and the proportion of large pores of cement mortar cured in low air pressure increases, and the pore structure
deteriorates significantly. Micropore structure of hardened cement mortar has a significant effect on its impermeability.
With the decrease of curing air pressure, the air content, pore spacing coefficient and average pore aperture increase,
resulting in the attenuation of impermeability. The cause of it includes the gel structure, water evaporation, hydration
products and the introduction of bubbles.
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Table 1 Physical and mechanical properties of cement

Flexural
strength/MPa

Setting Compressive

time/min strength/MPa

Item

Initial Final 3d 28d 3d 28d

Measured value 165 202 28.9 46.4 5.1 7.6

Standard value =45 <390 =17.0 =42.5 =4.0 =6.5
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Table 2 Main technical parameters of experimental chamber

Temperature range/°C Temperature deviation/C

Pressure range/kPa Pressure deviation/kPa

—70-150 +2.0

+2.00(p>>40 kPa)
+0. 05(p=4-40 kPa)
+0.10(p<<4 kPa)

0.5-101.0
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(a) Schematic of mortar to be cut
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(b) Schematic of cut mortar specimen
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(c) Surface treated specimen

Fig. 1 Preparation process of pore structure analysis sample(size: mm)
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Fig.2 Pore structure diagram of cement mortar
1.3.4  fOWE S5 3K
TIOWLIE 35 0 B R -4 World 5 X3 & 43 i 7 2 HRSW
BB (SEM), T A R4 10 nmPURZ AL H DL 2.0 S1ZE1EEE
A HEAT I ol v BT RE R A R I R 1 1 3 Ay Fp 40 SR X R TR Rb IR 1 AR e B

B At .
1.3.5 X HFAT o it

WA 5 B K B Bruker D8-Advaced B X 5} £k 17
SHX(XRD, Cu-Ka) , 548 f1 JE 5°~75°. it FHFE &R 7
SR RE IS Bk
1.3.6 #AFE T

fdi 25 [ TA SDT 650 5 [\] 4 25 4 #443 B A
(TGA)WFFEARTE S X K JERD 3 K Ak 7= g i
FHEFEFBEE N AR IR FE 30 °C, FHEE K 20 °C/min,
FHE 21050 “C.JIr AR 5 5 XRD 43 A ]

B3] UL K P03 3.7 d 5k B (T 4T 38 B AT R 5tk
JIE ) B o0 A R — B, YR AE 0.2 PogR I 41 R A1k,
FE 1.0 PSR 2500 T dieim , FLBE 5 0 9 T e 2t g
K 516 1.0 PRy 260 T M L iRFRFE 0.2 P 3R 5%
P /9 3 d e B o e o B 4 i AR T 14.00 %
M 7.50%, 7 d PP R EE U SR E 4> BB AC T
11.00% #19.85% 3 7£ (0.5 ~0.8) P, 35 Fl N /K Jé b3
18 5 3 AR Ak dme PR, 10 B E I SRR S R K R A Y
TS 245 ) 110 2 Je o 3% B SR I A AR A A AR R
JE AR 43 b X AR FE (0.5~0.8) P BN, I 1E



826 H#OWmoM OB W 268
7 2.0 50 6
& 3 d flexural strength 118 TN 4 3 d compressive strength
< 6 3 Change rate BN a [J Change rate 415~
=¥ * 41.6 ' E 42 + — [
=2 ) 1143 = 38t B
257 o . - ] . o ]4E
G 112 = g3 e e >
24t 1103 %30 133
= 108 E Z 26+ £
530 106 2 ot 128
5 N £ g
2, 104 2 o I
|_| {0.2 ©o4t
1 0 10 0
0.2 0.5 0.8 1.0 0.2 0.5 0.8 1.0
DIP, DIP,
(a) 3 d flexural strength (b) 3 d compressive strength

9 2.0 50 10

g & 7 d flexural strength 118 < 461 ¢ 7 d compressive str_ength 19
g [ Change rate * * l1s I:: E 0l [ Change rate . * 1 ‘i
s7r e a4 = gl . 17 &
= 14 5 S 38 * 7 4
=X 12S £ 14 6 S
% 112 8 E e
g 5F 11.0 3 2 30 15
724, 108 E 5 26+ 14 E
2 10.6 2 2 22+ 13 2
5 3+ s =) <
D) 104 5 £ 18| 12§

2r 102 O 4t {1

1 0 10 = 0

0.2 0.5 0.8 1.0 0.2 0.5 0.8 1.0
DIP, PIP,

(c) 7 d flexural strength

(d) 7 d compressive strength

B3 FRAp R X AR YRR 5 Ty 2 4 B 14 52 1)

Fig. 3 Influence of curing air pressure on mechanical properties of cement mortar
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Fig.4 Influence of curing air pressure on permeability
resistance of cement mortar
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Fig.5 Air content and bubble content in each aperture range of mortar under different curing air pressure
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Fig. 6 Pore characteristics of mortars under low
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Fig. 7 SEM of mortar under different curing air pressure
1—Ettringite(AFt) 7.0 1.60
2—Portlandite 6.3+ M C-S-H+AFm 1 1.44
3 4| 3 Alphaquartz . 56 ECH 11.28
02p, 1 2 | 2 49t 1112
” ©42f 1096 =
0.5P, L & 351 10.80 5
» 2.8+ 10.64 T
0.8P, L L ) 021t 10.48
Portland cement =14t 10.32
i 0.7 10.16
0 0
‘ ‘ ‘ ! ‘ ‘ ) 0.2 0.5 0.8

10 15 20 25 30 35 40
20/(°)

B8 AFFEP R T KA XRD E &
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