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Optimization Design of Mass Concrete Mix Ratio Application of Mass Concrete Mix Ratio Optimization Design

in the Foundation of Large— scale Dynamic Load Equipment
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Abstract: In order to study the crack control of concrete foundation of large dynamic load equipment, fly ash and slag were
added to reduce the heat of hydration, and the optimal design of concrete mix was carried out. According to the mechanical
properties, adiabatic temperature rise test and the measured results of concrete temperature and stress, the crack resistance of
the optimal concrete mix was analyzed. The results show that the temperature difference between inside and outside of the
optimum concrete mix ratio is less than 25 “C, which meets the specification requirements and has good crack resistance. The
tensile stress is generated on the upper surface of the central area of the cast silo block, and the compressive stress is generated
in the remaining areas, and the stress is smaller than the strength of the corresponding age concrete, which meets the
requirements of crack control.
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Table 1 Cement main performance index
PRUEREE  BELKNI IE]/min " LTI/ MPa Hi He 5 £/ MPa
Jki/% wgE 4 0 3d 28d  3d 284
28.2 236 339 &1 6.1 8.8 29.6 53.8
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Table 2 Main performance index of fly ash
I/ (g/em®) 4N E/ %o i K L % B/ %

2.4 8.6 94 3.4
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Table 3 Main performance index of slag powder

W WREAR 7 d iR
/ (g/em®) /7 (m*/kg) /%

2.87 412.8 71 97 0.47
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Table 4 Main performance index of coarse and fine aggregate

MBIRE L % R/ %

e TOREE L TEGRTERR T ACIRIBURL
BRI / (/o) S BREE/ % o S % I TR
piik=g <k 2.63 40 9.3 6.4
4Bk 2.64 43 13.9 2.8
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Table 5 The main performance index of retarded high
efficiency water reducing agent

) IK VIR
W/ (g/emd) WK EE/ % Eﬁifﬁ'“ GRS/ T R %
)2
1.03 20.5 238 3.8 19.5
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Table 6 Main performance index of expander

HemA  BESSHTA]/ min FR Tl BEZ K 2R/ % PUER E/MPa
/ (m¥/g) Wi 4 k7 d SSP2ad 7d 28 d

28.2 160 265 0. 037 -0. 006 24.6 45.8
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Table 7 Optimum concrete ratio / (kg/m®)
ST KU R MER W WA K UK KR
SAP1 210 60 100 802 1030 170 8 12
SAP2 250 50 80 788 1020 170 7.7 10
SAP3 250 80 50 788 1020 170 7.1 8
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Table 8 Optimal mix ratio compressive strength test value

e B/ MPa
R3 R7 R28 R60
SAP1 18.55 26.51 29.37 39.05
SAP2 20. 58 27.09 38.49 40. 38
SAP3 21. 61 29. 88 39.17 39. 66
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Table 9 Tensile strength prediction value
of optimum mix ratio concrete
i . LALLM .
1.3 17 f28 1,60
SAP1 1.61 2.04 2.19 2.65
SAP2 1.73 2.07 2.62 2.71
SAP3 1.78 2.21 2.65 2.67
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Fig.1 Curve of measured adiabatic temperature rise
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Fig.2 Layout of temperature monitoring points
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Fig.3 Schematic diagram of of stress monitoring
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Fig.4 Curve of measured temperature and temperature difference

4.2 B oy
N7 3 W SR P N AR A% SRR A, T g A e B
BN T, SRR R R A R
10°

34.7
2.2 +
/.

b [ WPURSREE, MPa; E N3RS, MPa,

SR SAP2 L Ho Xk Rz i 391 14 B Hs 56 38 SR TR
TR, IR ARG L (8 540
Mg (10 5 05) , HR Bl fa] A2 Ak 54 an e S
Fime GRPOXE: R (A ) REELWIH™
AR CIEECRL, ECNIR) , 50 h Zefiik 3 iy
KAERL Y, Bl HEN ) 2 B AR I e R R g, 3k
B e KL N 7 1) I 1) K Bt Ik (1] e i 34 5[] — ) i

E = (1)

Ak B SR E R I () (8 5 AR —Ek, KA
71 1.63 MPa, /T SAP2 [t 4 Ly X B i 301 47 o 5
1.73 MPa (##J]3 d); = (C ) REELIHE™
BRI, FRHEN J) 6.8 MPa, JiE/IN T3k 1 i 10T
BEEPURSRE ., OB 10 5K, HS 4
O RKIAREAEART, B2 (A K Az (C )
B e JE R F1, B KRR J7 8.45 MPa, 3t/ T4 17
RREE L PO R A, o, BJR (A ) #db
ISR S5 7 A2 TR g, RN T 1,33 MPa,
ANT XS R ABTRISREE 2. 07 MPa (#8417 d)

SR NN Ty SN A AR, A R R N g 3
ANTIREE LIRS, ANox KR EE 1 1 M he 4 24,
HA B Pt



4 4 e

A5 RABURBE RS A B HE R S 8RB A SRl 1 B I FSE 35

4~ —m AR R
L —o— A M1 (Fgdbnn
2+ —A— C sl CRPG )

¥ cxi (FERD
o

A:'d
g )
2 -4
-6
-8 I L 1 L 1 L 1 1 1
0 40 80 120 160 200
I A/
(a) 8 5%
6~ —m- AT RV M)
3 —o— A (Fdbm)
4r ¢ RPN
oL v ¢ (L)

R F1/MPa

40 80 120 160 200
Bl /b
(b) 10 S5
BS RASrEKRH&E

Fig. 5 Curve of stress — time
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