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Research on Application of Crack Control for Mass Concrete Full-scale Model
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Abstract: Based on a proton tumor treatment center, the full-scale model test of mass concrete was carried out by using a large amount
of fly ash which was used to reduce the hydration heat and the high performance expansion anti—crack agent to prepare C35 shrinkage
compensating concrete. The concrete construction process was strictly controlled, the temperature and strain were monitored and the
application effect of mass concrete crack control was good. The results show that when the ambient temperature was 21 ~25 °C and the
temperature of mixture placing to mold was about 30 °C, the maximum temperature inside the 4. 68 mx4. 68 mx4. 68 m full-scale model
was 65.1 °C and temperature difference of core and surface was more than 25 °C; when the temperature difference between the surface
temperature of the full-scale model and the ambient temperature was below 10 “C, the concrete was still in expansion state and the strain
of the surface layer was 65.9~219. 6pe.
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Fig.1 Full-scale model
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Table 1 Chemical composition of materials %
ZH B Loss Ca0O MgO  Fe,0; ALO;  SiO, S0,
7KV 3.18 61.31 1.96 3.66 5.84 16.18 2.18
MK 1,97 7.03  1.04 568 31.00 39.61 1.12
SY-G 9.40 54.63 5.05 0.61 2.41 5.57 25.24
SY-KS 3.48 50.40 1.08 2.63 3.81 36.23 2.22
*2 BELIEELL

Table 2 Mix proportion of concrete kg/m’?
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Fig. 2 Monitoring points layout

2 REEL T EE S

SRR 4 H N RGeS, R RFEHN,
REEEREZ 103 m®, —RFEFEM, ZHE 4 7
BRI, DR T A BUR B TR
OO TR B AR AT P FEA I, DR AIE B HUIR
B+ i,

DEFRT, M RE 3 m FRERK, —
YT BHEL EE 1 7E 300 ~ 400 mm; W& 710143 3
Z (Z1.5m, 1.5m, 1.68 m) [HJBRPEH, [H]EK
HEZS 2 h, 76T 2R EE - v m e st L2 R EE
+, BRORGE A L. BN ECR AL 2 H By 1k AR AR
PRI, 1A T )2 ¥ AR IEE IR EE 1 2 50 ~
100 mm; [AIASAG A AR B 25 8, 47 B s fiff
FHPRHG B AE MM B AR B4

DEFLMR 11, 16 H— b HE AL, JE RABHY
FRIR RIS 218 12, 225 W45 R B TR BE - AR
T FE SF A TR, AR ILR 3, BREE 1, 2, 8 Al
9 ALY L+ ABLRENE =T 30 CHMLAMIITE 29 «C
ki . IR SR 7d WBUESREE 27 MPa, ik
FNBTSRIE 77%

JERUBIRITOUE . PRSI H 13 57 247 (lREE
T LEENT) BT R, RS 5 R IR R
WEARERY ; SR =K 9. 27 AAPRBRE AT . T
MMM, 13. 00 Z24H TR E KT, KK
10 em HAKIR R IS5 1R B



31 X1

PRAE . RIBURBE L RORREESE il i IS

JE RO T . PSR =K 13, 00 ¥ Fvafi
JeMXF SR AF IR 220 1 PR (FABE) , SR PE 45
IR e X AR B E AT K B R, W K AR BE R
9. 00~17: 00, 2 /NBf—¥K (W9 d), BESA)GE
559 KRR E MBI B R 220 5] 20 CULTF,
MH 9. 40 PrBRACMITAIEIAR ,, PFRBRE A A It T2

B e, WATFILS, RME R, M
WA G S mm, BERUUER R L, S5 &
3O, LA 1R DA e SR M H
14 30XHFBR AR I 1Y 4 DU T A7 PR 08 5 4, B
PE Wi ke B WK SR, Wobkat Rl B 7. 00 ~
20: 00, 3~4 K/h,

x3 REIEIMEXSE

Table 3 Parameters related to concrete construction

33l HEGRE/C REELABGRE/C FRRE/ % BRI ] GREH IR PHEBE/mm PR/ mm
1 24 30.4 68 12; 22 13; 00 200 420
2 24 30.5 66 13: 00 13: 20 — —
3 25 30 65 13: 20 13 43 200 400
4 25 29.7 68 13: 43 14; 05 — —
5 25 29.5 66 14: 30 15: 00 210 530
6 24 29.3 64 15: 31 15: 50 — —
7 23 29.6 67 16: 42 17: 03 190 400
8 23 30. 1 68 18: 13 19: 15 — —
9 23 30.2 84 20: 37 21; 14 — —
10 22 29.8 81 23; 14 23; 39 — —
11 23 29.7 80 0: 36 1; 05 — —
12 22 29.5 84 2; 15 2; 48 — —
13 21 29.9 91 3: 00 3. 28 — —
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Fig. 5 Temperature curve of full-scale model
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Fig. 6 Curve of temperature difference of core and surface
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