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Study on Effects of Interfacial Modification of Recycled Aggregate
on Performance of High-strength Concrete

YE Mian
( Shenzhen Construction Engineering Group Co., Lid., Shenzhen, Guangdong 518000, China)

Abstract: To improve the performance of recycled aggregates in high-strength concrete, this paper
investigates the effects of two modification methods ( cement paste treatment and geopolymer paste
treatment) on the properties of recycled aggregates, as well as the macroscopic performance and
microstructural changes of modified recycled aggregates in high-strength concrete. Through testing of
workability, mechanical properties, pore structure, and microstructure, the enhancement effect of different
modification methods on the performance of recycled aggregate-based high-strength concrete was explored.
The results show that both cement paste and geopolymer paste modifications significantly improve the
interface bonding between aggregates and cement matrix, with geopolymer paste treatment exhibiting a more
pronounced effect. The silica-aluminate gel formed by geopolymer modification creates a dense gel
structure, further enhancing the microstructural compactness and mechanical properties of concrete. When
100% of natural aggregates are replaced, the geopolymer-modified recycled aggregate concrete exhibits a
slump of 220mm, compressive strength of 95SMPa, and permeable porosity lower than 15%.
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Fig.1 Aggregate morphology
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Fig.2 Particle size distribution of aggregates
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Table 1 Chemical composition of cementitious

materials %
A ALO; CaO S0, Fe,03 MgO K,0 Na,0 SO,
K8 4.37 66.63 19.06 3.51 1.75 0.65 0.21 3.50
FEK  —  1.85 93.90 0.59 0.27 0.8 0.17 —
WK 27.65  6.54 52.34 8.43 1.23 1.15 0.67 1.99
HEA 13.21 41.86 34.56 1.12 7.37 0.63 0.42 0.87
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Table 2 Mix proportions of cement paste and geopolymer

paste modifier %
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Table 3 Mix designs of RA reinforced high-strength concrete kg + m™
; PRS B TRV H H RPN A - ¥

WEOKRCWR g mamn meepn F 0 W Ty I il
RAO 828 92 1 080 0 — 322 27.6 573.8 382.5 318.8
RA25-U 828 92 810 270 — 322 27.6 573.8 382.5 318. 8
RAS50-U 828 92 540 540 — — 322 27.6 573. 8 382.5 318.8
RA75-U 828 92 270 810 — — 322 27.6 573.8 382.5 318.8
RA100-U 828 92 0 1 080 — 322 27.6 573.8 382.5 318.8
RA25-C 828 92 810 — 270 — 322 27.6 573.8 382.5 318. 8
RA50-C 828 92 540 — 540 — 322 27.6 573.8 382.5 318.8
RA75-C 828 92 270 — 810 — 322 27.6 573.8 382.5 318.8
RA100-C 828 92 0 — 1 080 — 322 27.6 573.8 382.5 318.8
RA25-G 828 92 810 — — 270 322 27.6 573. 8 382.5 318.8
RA50-G 828 92 540 — — 540 322 27.6 573.8 382.5 318.8
RA75-G 828 92 270 — 810 322 27.6 573.8 382.5 318.8
RA100-G 828 92 — — 1 080 322 27.6 573.8 382.5 318.8

1.3 il&k

Fic FRL A LURR IS SRR, 5 152 14 L FIDR 48
BHINASERERL S P HE 2min 53] TR, RIS, 1
TR I A—2BK  AREEREFE 2min R IMA
P4 ARFE A, B HE Smin, BEFESERLE , 37 RP
HATHTPEIREE e D, K TR EE R AR 4 51
IR SE A 100mm x 100mm X 100mm Al 100mm x
100mmx400mm HYRLEH HiR 3 20 ~30s J5 F 2R
R Tt B b K 378 % . BEALTE 24h SIS JF
ftfr TARER =, H 275 20,

G GB/T 50080—2016( il 1%+ HA Ptk
REIRIS I YA bR e |, X Pl TR &8 1 0 I B R A7)
iR 4R GB/T 50081—2019 (TR Kk + 4 B J1 24 1 fE
RIS EARIE) , RHEEE 1 BP0 R 5m BE Bi s o B A
WK AT, BT A I A 3 MR 1A
YERBRAGE IR, IREE T IB 5 FLBR 3R A5 1
Ak i A7 00, K B R A% O AR 100mm , 5
& 50mm,

2 MMEBEEEREEE

SR I8 3% F1 b 51 55 ) I REXE - 2E B}
TTehE)E R RRAR B T I 2 GE , W5k 4
FR . ARACFRFAE B R IR K R 6. 5%, 135
TRIRE R, [F] B AE 0T 25 B 9% B2 TG, Fe i (B v
Ik 31 5% , FRWIHALBUR B = S B i, 1127
PERER 22 Zad K IR MRS, WK SRR, A
Xof 2 BE RN BE B e, R BB T B, SRR e 2% e %
3 3 TR A P A R R T )AL R RN B, A R R A
WK S T B v iR SE M R R RE T, AH
FeZ T, 0 R A 2R OR Ot I P RE iE — 0 4R
1o, LB 2R 5 0 1 e R R R H I I A e ) A A TR
AR BRI, foff LX) B Rk 2 11 AL B A 33 70 A AR

PRV I, b 25 48 s T P A B Rk Y 2% 55 B R
“FVERE

£4 BEBROBENZUR

Table 4 Characteristics of RA

e AHXF Wz 7K R/ FEWE
- w /% (g+em™) /%
s 2.46 6.5 14.2 31.5
IR Btk 2.53 4.0 15.5 28.5
R P kv 2. 60 2.5 16.0 27.5
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Fig.3 Slump of concrete at different RA dosages
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