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Study on the Influence of Dual — Source Expansion System on the Shrinkage Performance of Concrete
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Abstract: To analyze the expansion effect of expansive agents in different environments and their applicable working conditions,
the concrete limited expansion rate of calcium source expansion agent, magnesium source expansion agent and their composite
dual - source expansion system under different curing temperature and curing system conditions was studied. The temperature
history of three typical working conditions of concrete thickness of 300, 800 and 1300 mm was tested, and the concrete limited
expansion rate and cracking of the dual — source expansion system under the above working conditions were studied. The results
show that under different curing temperatures of 20, 40 and 60 “C, the 28 — d concrete limit expansion rate is the highest for
calcium — based expansive agents, dual - source expansive agents with a calcium to magnesium ratio of 35:65, and magnesium—
based expansive agents, respectively; under different curing humidities, the higher the humidity, the greater the restricted

expansion rate of concrete with expansive admixture. Under three typical working conditions of concrete thickness of 300, 800

fEE®EN: BRAE (1993—), %, mit, IT8IF, MRAE.: BELEREARAHR.
BIEEE: KEZE (1981—), B, ML, ZELASLAIEIN, HRXAE: ERAEEDEVHIARSRAREA.
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and 1300 mm, the peak temperatures are 55, 63 and 75 °C, respectively. The optimal expansion system for the former is a

dual - source expansive agent with a calcium to magnesium ratio of 35: 65, while for the latter two, it is a magnesium — based

expansive agent, indicating that the optimal expansion system varies under different conditions, which provides basic data and

technical support for the selection of appropriate expansive systems under different working conditions.
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Table 1 Physical properties of cement
HELE ]/ min UyTom 4/ MPa PR &/ MPa
wigE  %&EE 3d 7d 28 d 3d 7d  284d
201 275 4.1 6.3 8.9 17.1 33.2  49.5
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Table 2 Main chemical composition of raw materials /%

*j;{é;l, CaO MgO Fez 03 AIZ 03 Si02 503 Loss

K 63.45 1.01 2.34 529 20.36 1.68 0.55
BHER 2.87 0.32 275 30.12 51.11 0.38 0.85

W 42,33 8.02 0.72 15.45 32.05 0.06 0.96
K] 77.00 1.23  1.95 4.68 6.19 7.60 1.31
WIS 2.74  85.78 1.32  2.49 3.20 3.15 0.94
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Table 3 Test mix proportion of concrete / (kg/m®)

NI 17 BUIR K 4 2 . ,
21 7 3 N I i 7k
A KR 1 Bk e vl WK WK
SO0 285 85 60 1040 740 165 6.0
S01 285 50.6 60 34.40 1040 740 165 6.8

S02 285 50.6 60 22.36 12.04 1040 740 165 6.8
S03 285 50.6 60 12.04 22.36 1040 740 165 6.8
S04 285 50.6 60 34.40 1040 740 165 6.8
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Fig. 1 Particle size distribution of calcium — based and
magnesium — based expansion agents
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Table 4 Particle size distribution statistics table for
calcium - based and magnesium — based expansive agents
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Table 5 The impact of expansive agents on
the slump and spread of concrete

g1 PHE R/ mm PR E/mm

- Bk Lh W Lh
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S01 220 180 520 350
S02 215 185 510 340
S03 215 180 520 310
S04 210 170 500 310

WG BEE KR HIAE (210 £10) mm,
WK KRR 6.0, 6.8, 6.8, 6.8, 6.8 kg/m’,
BREIK 70 1 3 50 4 45 5 o A A sl K SRR S T
13% 7247, Ui IK R 1998 AT BOR BE + 75 K 2 31
K, gt 20K DRIE TAEME, X F 2l T
I 57K B2 g T AR TR e R A K, R T RIETR
sk, T EE 2RIk .

XFFYHEREPERE, S00 ~ S04 (14 4 % B 4 16
(210 £10) mm FEE AN, 1 h B R 20451 2 78 20 ~
40 mmZ 8], PHEELMBURZERAK; X T RE
PEfE, S00 M#I4s 4 J' B 4 530 mm, 1 h ZHf ik
140 mm, [fij SO1 ~ S04 FYHFIHED" R 4: S00 Jk/N, 1 h
R, AE 170 ~200 mm Z[A], 15 B B ik 71
XPREE 1 TAEMEA —E M, X EZHET
RERK AR AL A FE K 5 30 B oK BEAR, IFH )™
AL T P B R B B, AT AR R 46 0 3l
BE RN MK 790 0 8 R T R ) B T S e R R, X R
P T U K 790 A 0 R R ik DR AR BN, I KA T
KEFER, FEYRELHRER,

2.3 GRJEATRE L IRB KGR

ANTR 7K 35 T X6 VR 85 A I o B2 ok 3 174 s i €] 2
JliRe 7620 CARFFLAMT, IREE B Hl IRk %A ]
WK/ MK YRR SO0 > S02 > S03 > S04 > S00, I H.
SO1 F RN Z IR AE 14 d 3K TRE, S04 AR

4.0 r
—m—S00—®—S01—4A—S02—v—S03—*— S04
351
T 301
=
X 25F
%; 2.0+ —® X
B s D e
= L5 /./"A v/v/'/‘
€5 oA v~ *>
X 10rY & o
= Y e
v &
/:--’-""IT 1 I L I T

0 7 14 21 28 35 42 49 56
11/

(a) 20 °C

P N
ZEA R 39 &
40 ¢
—m—500——S01—A—S02—v—S03—— S04
35t
T 3.0F v—Y 3% b 4 b 4
= Av;x:: A A A
X 25 o /—o—o o ° ®
£ 20 g
B 15 /Z/
E
= 1.0
05
L Lot N
1 1 Il 1 1 1 1 Il
0 7 14 21 28 35 42 49 56
W1/
(b) 40 °C
40 [—=—S00——S01—a—S02-—y— 03—+ S04
L —e—&—— ¢V
35 , f:__:—v-vl"iv v
e —
X 25 - -
% 20
=
B 15
= 10
05 .
/. 1 1 Il 1 1 1 1 Il
0 7 14 21 28 35 42 49 56
1/
(c¢) 60 °C

B2 AREZKFRREFME TR B R Ak E
Fig. 2 The restrained expansion rate of concrete under
different water curing temperature conditions
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Fig.3 The restrained expansion rate of concrete
under different curing regimes
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Fig.4 Test diagram with embedded temperature sensors
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Fig. 7 Diagram of concrete crack inspection
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Table 6 Concrete crack statistics
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s02 0. 40 44 10.4 460
S03 0. 56 132 2.1 274
S04 0 0 0 0
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