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Deterioration Mechanism of Recycled Composite Powder
Concrete under Dry-Wet Cycles of Sulfate

LIU Chao'*", YAO Yizhou', LIU Huawei', HU Tianfeng'

(1. School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. School of Science, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: Recycled composite powder concrete was prepared by mixing recycled brick powder and recycled concrete
powder to replace part of the cement. Sulfate attack tests and microstructure characterization under dry-wet cycles
were carried out to analyze the pore structure parameters and the evolution process of interfacial transition zone. Based
on its microstruture evolution process, SO  attack model was established, which revealed the deterioration
mechanism of recycled composite powder conclete under sulfate attack. The results show that compressive strength
loss rate of the recycled composite powder concrete decreases and then increases with the increase of the number of
dry-wet cycles, and the change is greater with the increase of the replacement rate of recycled composite powder.
The recycled composite powder with low replacement rate has played a better role in filling effect and nucleation to
promote cement hydration, but the initial defect of high porosity provides a large number of attack channels, which
1s the main reason for the accelerated deterioration of the durability performance of recycled composite powder
concrete.
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Table 1 Chemical compositions and physical properties of recycled brick powder, recycled concrete powder and cement

Chemical composition (by mass)/ %

Specific surface Water demand Density/

Material 2 ey : <)/ 0 -3
Sio, ALO,  Fe,0, Ca0 K,0 S0, MgO area/(m’-kg ') ratio (by mass)/%  (kgem °)
BP 63.47 17.51 8.26 1.84 2.85 0.13 1.19 424 104 2620
CP 30. 20 7.81 3.05 42.66 1.43 0.45 2.14 457 103 2 560
C 20.42 4.16 2.83 60. 74 0.46 2.75 1.60 343 35 3150
1.2 BEEALt 1.3 KB HE

A A OB T A i R R R AR TR BE R
it e mep 8:2.6:4, 333k T 10, LA
Al % 19 RPC 40 51iE 8 RPC-1 \RPC-1 5 A &E
A O B9 BUAR 3w Ry 096 (X 18 21 4 K e TR 5 +
NAC) . 15% .30%. P-4 & & Wow 1R Bk 1121 R
3100 mm X 100 mm X 100 mm , H: g4 H WL 3% 2.

ot 2 R 1 VT 11 2
R4 GB/T 50082 — 2009¢ 3% i 1R #E + K 0] Pk fE
TR A PE BB LS A v ) L 1 AE 77 47 %2 28 d ik 1)
AURT 2 d AR IESR 3 % IO, 38 TR MK 43, 4t T8
H R E IR A SR R E P XU R A R A LT
MRAE PR B < B T A T 3 40k 520 Na,SO,

1.3.1

F2 BEEEHMMEBERLIMNESLE
Table 2 Mix proportions of RPC
o Mix proportion/(kg+m ) Slump/
Specimen

C BP cp FA CA w HPWR AE mm
NAC 370. 000 0 0 610. 000 1 140. 000 178. 000 1.443 0.148 95
RPC-15%- 1 314. 500 44.400 11.100 610. 000 1 140. 000 178. 000 1.998 0.148 99
RPC-15%-11 314. 500 33. 300 22.200 610. 000 1 140. 000 178. 000 1.702 0.148 92
RPC-30%- 1 259. 000 88. 800 22.200 610. 000 1 140. 000 178. 000 2. 146 0.148 92
RPC-30%-11 259. 000 66. 600 44.400 610. 000 1 140. 000 178. 000 2.497 0.148 95
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