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Influence of pressure-braise system on the pressure-braise expansion ratio of concrete and cement mortar mixed with
MgO//1 Cheng-mu! LI Xiao-yong CHEN Xue-mao' 1. Guizhou-Zhongshui Construction Project Management Company
Ld.  Guiyang 550002 China 2. Sichuan Hydroelectric Investigation and Design Institute  Chengdu 610072  China
Abstract Pressure-braise tests were conducted on test samples of concrete and mortar mixed with different proportions of MgO with
different pressure-braise systems curing durations and temperatures using the dry/wet screening method. The results of the
pressure-braise tests vary with different pressure-braise systems. The higher the pressure and temperature are the higher the
pressure-braise expansion ratio will be. Pressure and temperature are the most important factors in whether MgO can be completely
hydrated and expanded followed by time. High-temperature curing can raise the strength of the substrate and enhance its
resistance to expansion and is good for pressure-braise tests. On the basis of results of tests conducted first under a low pressure
and then under normal pressure reasonable pressure-braise conditions are put forward 200°C 1.5 MPa and durations of four
hours. With this pressure-braise method the pressure-braise expansion ratio of grade 1 concrete may exceed 95% of the result of
the original normal-pressure test 98% for mortar . It can meet the requirement of hydration of most of the MgO and meanwhile
may significantly alleviate the ill impact of the original normal-pressure test.
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1 0.8 MPa 173 °C
8h P, 0.096% ~ 0.137%
a @ P, P, 66.7% ~70.7% 70%
@ 30% Py
Il ©) P, 4.3%
MgO 228 ~260'S @
3% @ 14 d MgO 5.5%
5 ~20 mm 7.5% 1.4 MPa
@ 309 kg/m3 40% 1.5 MPa 200 ~ 203 C 8h
0.146% ~ 0.188% P P,
b. ) 87.4% ~90.4% 90% 10%
30 mm x 30 mm x 280 mm 1 2 Py P, 3.1% 2
5.5% MgO 25 mm X 25 mm X 280 mm ©) 28d
1 55 mm x 55 mm x 280 mm @ MgO 5.5% 7.5%
20°C 40°C 50°C ©® 1.5MPa 6h
SD 105—1982 0.166% ~ 0.178% P P,
GB/T750—1992 90.8% ~ 98.8% 95%
2
2
0.8 MPa 8h MgO
32.5 4% 6% 8%
0.55 1:2.5 7 56 h
25% GCLI-3K1 65%
1.5% MgO 5.5% 7.5%
Il 1 MgO
@20 mm 2d MgO
50 °C 1d
3
1
1 @ 7d 1
MgO 5.5% 7.5%
1
MO /% P /% /MPa
/d /d /% /MPa /h P, P, 7; R, Rc
7 4 5.5 0.8 8 0.111 0.160 69.4 30.6 4.64 30.9
7 4 5.5 0.8 8 0.096 0.144 66.7 33.3 4.48 36.4
7 4 7.5 0.8 8 0.137 0.201 68.2 31.8 4.35 28.6
7 4 7.5 0.8 8 0.111 0.157 70.7 29.3 5.00 36.8
7 4 7.5 2.0 3 0.164 4.37 31.9
14 11 5.5 1.4 8 0.160 0.177 90.4 9.6 5.14 30.7
14 11 5.5 1.4 8 0.146 0.167 87.4 12.6 4.49 39.7
14 11 7.5 1.5 8 0.188 0.208 90.4 9.6 3.92 28.8
14 11 7.5 1.5 8 0.165 0.186 88.7 11.3 3.90 36.3
14 11 7.5 2.0 3 0.192 3.68 28.1
28 25 5.5 1.5 6 0.166 0.168 98.8 1.2 4.87 43.4
28 25 5.5 1.5 6 0.170 0.172 98.8 1.2 4.24 37.9
28 25 7.5 1.5 6 0.178 0.195 91.3 8.7 4.00 30.0
28 25 7.5 1.5 6 0.168 0.185 90.8 9.2 4.84 40.0
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99%

MgO
3 1
MgO MgO
5.5% MgO
32.5
0.5 1:3 MgO
GCLI-3k1 1.5% 20 mm MgO
1 7.5% MgO
MgO 5.5% 7.5% 2d
50 °C
2
2 1.5MPa 5h 2
6h 2 @ MO
5.5% P, 0.130% ~ 34
0.191% P, P, 97% ~ 98% 4
97.7% MgO 5.5%
P, 0.205% ~0.231% P, Py 94.0%
~96.4% 95.2% 42.5P [1 O
P, 95% ~98% G 30%
MgO 0.308 0.266 @
@ MgO 7.5% S 0.50 1:3
P, 1.454% ~2.949% P, P, 99.0% 30% @ 1
~99.5% 99.3% MgO 5 ~20 mm I
7.5% P, 0.464% ~ 0.818% 0.49 1:2.76 7ZB-1A
P, P,  94.0% ~ 96.5% 0.6% 30% MgO
95.2% P, 95% ~ 4% 6% 8% 10% 12%
2
MO /% P /% /MPa
/d /d /% /MPa /h P, P, 7; R, R
3 5.5 1.5 6 0.130 0.134 97.0 3.0 6.99 70.3
3 5.5 1.5 6 0.205 0.218 94.0 6.0 4.76 58.5
6 3 5.5 1.5 6 0.132 0.135 97.8 2.2 7.90 78.4
6 3 5.5 1.5 6 0.231 0.241 95.8 4.2 4.62 55.7
10 7 5.5 1.5 6 0.151 0.154 98.0 2.0 9.44 71.5
10 7 5.5 1.5 6 0.217 0.225 96.4 3.6 4.52 52.2
17 14 5.5 1.5 5 0.191 0.195 97.9 2.1 8.45 64.0
17 14 5.5 1.5 5 0.222 0.235 94.5 5.5 5.03 55.2
43 40 5.5 2.0 3 0.236 5.24 34.9
3 7.5 1.5 6 1.454 1.468 99.0 1.0 5.65 44.0
3 7.5 1.5 6 0.585 0.623 94.0 6.0 4.51 46.0
6 3 7.5 1.5 6 2.459 2.476 99.3 0.7 4.21 34.0
3 7.5 1.5 6 0.818 0.851 96.1 3.9 4.08 41.6
10 7 7.5 1.5 6 2.432 2.438 99.4 0.6 3.94 33.3
10 7 7.5 1.5 6 0.632 0.655 96.5 3.5 3.25 43.9
17 14 7.5 1.5 5 2.949 2.965 99.5 0.5 3.52 30.1
17 14 7.5 1.5 5 0.464 0.492 94.3 5.7 4.44 47.8
43 40 7.5 2.0 3 2.148 3.47 25.6
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20°C 40°C 330 ~ 400d 330d
3 448 x 10°% 268 x 10°°
3 ® MgO 346d
6% 40 °C 395d 960x 107 432 x 107°
3500 x 107~ 3550 x 10~ 1.5MPa 6h  330d
3520 x 10 P, P, 93.3%  99.4%
1.5MPa 5h P, P, 99.99% 346d P, P,
~100% MgO @  MgO 99.5%
6%
20 °C 345d
528 x 107° 1.5MPa @  MgO
6h P, P, 98.6% 10% 340 d 20 °C
1.4% 20°C 354d  409d 40 C 1.09
232x107° 344 x10°° 4.32
48.3% 20 °C 40 °C 3.93
1.5MPa 8h 6h 5h 40 °C
1.086% 1.068% 0.728% 77% 20 C
47.94% 40 °C P, P,
8h 6h 99.6% ~ 100% 20 °C P, P,
96.3% ® MgO
P, P, 98.9% 97.8% 12% 340d
1.1% 22% © MgO 8% 40 °C 20 °C 2.42
20 °C 20 °C 40 C 6.27
3
/% /% /MPa
YFM-N /°C /d /107° /MPa /h P, P, % R. Rc
GO4-1 20 340 2220 1.5 6 9.144
GF6-2 40 395 3510 1.5 5 3.128 3.128 100.0 0.0 2.34 19.2
GF6-3 40 395 3550 1.5 5 3.086 3.086 100.0 0.0 2.25 20.5
GF6-4 40 395 3500 1.5 5 3.078 3.082 99.9 0.1 2.37 22.1
S06-1 20 343 520 1.5 8 2.848 1.91 26.1
S06-2 20 345 528 1.5 6 2.732 2.772 98.6 1.4 2.42 20.3
C0O6-3 20 354 232 1.5 8 1.086 3.65 45.5
CO6-4 20 354 232 1.5 6 1.068 1.080 98.9 1.1 3.10 42.0
CO6-5 20 409 344 1.5 5 0.728 0.744 97.8 2.2 3.20 41.6
S08-1 20 346 960 1.5 6 5.580 5.608 99.5 0.5 1.08 9.1
SF8-2 20 330 448 1.5 6 3.342 3.582 93.3 6.7 2.20 25.6
SF8-3 20 387 476 1.5 5 3.682 1.62 25.6
CO8-4 20 346 432 1.5 6 4.554 4.575 99.5 0.5 0.90 10.3
CF8-5 20 330 268 1.5 6 3.198 3.218 99.4 0.6 1.10 22.6
CF8-6 20 399 318 1.5 5 3.111 1.31 24.6
SF10-1 20 340 564 1.5 6 6.884 7.150 96.3 3.7 1.10 13.5
SF10-2 40 340 1176 2.0 3 1.344 5.67 40.1
SF10-3 40 393 1482 1.5 5 1.136 1.136 100.0 0.0 6.75 52.1
SF10-4 40 393 1493 1.5 5 0.966 0.970 99.6 0.4 7.33 55.2
CF10-5 20 340 348 2.0 3 5.666
CF12-1 20 340 388 2.0 3 7.696 0.45 3.0
CF12-2 40 340 1328 2.0 3 1.058 3.25 36.2
CF12-3 40 400 1485 1.5 5 0.542 0.552 98.2 1.8 4.46 42.6
CF12-4 40 400 1426 1.5 5 0.528 0.532 99.2 0.8 4.96 44.2
CF12-5 40 402 1485 1.5 5 0.596 0.602 99.0 1.0 5.00 45.2
YFM-N Y GSC oM MgO % N
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40 °C 400d P, P, 98.2%

~99.2% MgO 3
40 °C
20 °C
200 °C
1.5 MPa 4h
MgO
95% 98%
MgO
Mehta 3 “ CSH
100 °C MgO
MgO
200 °C 12 ~
24 h K
200 C 1
1.4~1.5MPa 24 h . MgO
R .
2005.
VigO 2 . J
2001 7 30-33.
95% 3 ’
1.5 MPa J. 2009 3 38-41.
1.4MPa 200 °C 4 Mo
4h  Sh R . 2003.
MgO 5 MEHTA P K* " MgO
G .
5 1991 1-14.
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