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Table 1 Chemical compositions of geopolymer binder
% Si0, ALO, Fe,0,  TiO, MgO SO, PO, K,O Na,0O s
TR w/ % 30. 56 19. 56 2.22 0.85 34.40 3.23 1.23 0.05 2.09 4.88 0.93
F2 HWRESGWEREVRYENFMHERE
Table 2 Physical and mechanical properties of geopolymer binder
T B B K R TR wE YT B /MPa P58 FE /MPa
/(mL-g™ ") /(m*kg ') /(g-cm™) 3K 7K 28 K 3K (PN 28 K
0.224 375 2.91 4.5 6.5 7.8 30.6 35.2 50. 2
*3 BT EBENLFZHER
Table 3 Chemical compositions of GBFS
A SiO, ALO, Fe,0,  TiO, Ca0 MgO SO, P,0O. KO NaO B
T w/ % 35.07 12.15 0.32 0.74 37.08 11. 27 1.19 — 0.49 0.25 —0.61
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Table 4 Chemical compositions and characteristics of magnesite
TEw/ % /
; — R/ (kgem *)  SFHPRIAR/pm
SiO, MgO CaO K.O Na,O ALO, i
0.14 46. 94 0.70 0 0 0.10 51.72 3.16 11.96
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Table 5 Properties of MgO powders prepared by different calcination processes
MgO 75 P I PR BE/°C PRI /s FeZ A/ (mPg ) Ds/pm
e I PR 800 60 37.42 9.05
T 900 150 32.52 12.59
I3 1 1000 220 20. 92 13.41
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Table 6 Data of net slurry ratio of cemelling material
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Fig. 1 Effect of MgO on the autogenous shrinkage of geopolymer pastes
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Fig. 2 Effect of MgO on the compressive strength of geopolymer pastes
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Table 7 Physical properties of aggregate

BPACRBORE S B/ %0 TREEIREY/ 0 MRV /(kgem ) RWEE/(kgem 7)) ALBR/ X
7.5 9.1 1560 2750 43.3
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Table 8 Physical properties of sea sand

W 1 o
R em ) TS e st/ Y
/(kg'm *)
1520 2590 2.5 0.2
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Table 9 Mix ratios of geopolymer and Portland cement
concretes used in seawall construction

2 3h Ok B R B A

. o/ (kgem™?)
5 KK —————— — —
[l 2 N2 R Y SR ) i | R
C35 0. 40 440 760 1050  7.92 176
G35 0. 40 440 720 1000 0 176
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Fig. 3 Compressive strengths of core-drilling samples
of geopolymer and Portland cement concrete
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Fig. 4 Locations of temperature measurement in seawall

geopolymer concrete panel
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Table 10 Maximum  temperatures of sea  wall
geopolymer concrete during casting and

monitoring stages /C
W EE+
t;m T1 T2 T3 T4 T5
IS ==
G35  48.75  43.52  MEEIIR 45.95  48.35
C35 52.96  47.95 48.32 47.95  49.35
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Fabrication of Low-shrinkage Geological Polymer Concrete and
Its Application in Seawall Engineering

ZHANG Yunging', LIU Danping®, LEI Xianying”, LIU Bingyue’, TANG Yunchao®, YANG Yongmin®®
(1. College of Mechanical and Electrical Engineering, Zhongkai University of Agriculture and Engineering, Guang-
zhou 510225, China; 2. College of Urban and Rural Construction, Zhongkai University of Agriculture and Engineer-
ing, Guangzhou 510225, China; 3. Guangdong Lingnan Township Green Building Industrialization Engineering Tech-

nology Research Center, Guangzhou 510225, China)

Abstract: In order to reduce the damage of buildings in the marine environment, magnesite was calcined into
three types of MgO with different chemical activities, which were evenly mixed with geological polymer gel
materials to form low-shrinkage geological polymer concretes. Then, the shrinkage properties of different
geological polymer concretes were measured based on the standard testing method. The mechanical
properties of different geological polymer concretes were tested by the universal testing machine. The
influence of the compressive strength, internal temperature rise and strain of the low-shrinkage geological
polymer concretes on the construction effectiveness were studied in detail. The results showed that the self-
shrinkage of the geological polymer concrete was greatly reduced after the shrinkage compensation. Besides,
geological polymer concrete is more suitable for rapid construction of seawalls compared with the ordinary
cement concrete, which is due to the temperature rise and temperature difference of the geological polymer
concrete are smaller, and cracking risk is lower. Therefore, it is important to study the applications of low-
shrinkage geological polymer concretes in seawalls, which can replace ordinary concrete to achieve better
construction results.

Key words: geopolymer polymer concrete; shrinkage compensation; temperature monitoring; seawall

engineering application;tidal water level
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