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Numerical Study on Microscopic Characteristics of Interfacial Transition
Zone between Cement Paste and Aggregate
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Abstract: A numerical model of I'TZ was developed based on the corpuscular nature, the continuous slicing method
and the cement hydration theory and was verified by third-party experimental data. The effects of the non-uniform
distribution of cement particles and local differences in water-to-cement ratios due to the wall effect were
comprehensively taken into account. Based on the proposed model, the water-to-cement ratios, cement particle size
distribution, and aggregate surface roughness were analyzed. The results show that, though the hydration degree
of the cement in I'TZ is high, its hydration product is significantly lower than that of the cement paste matrix. The
larger the water-to-cement ratio is, the higher the thickness and porosity of I'TZ are. Finer cement particles can fill
the gaps between the large particles, thus reducing the ITZ thickness and porosity. Rough aggregate surfaces, on
the other hand, can enhance the wall effect and increase the thickness and porosity of ITZ.
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Fig. 7 Effect of particle size parameters on porosity distribution curves

B P N IO e TR e | | W NS ML AR (R TR L
6.25 pmy, PRI 17T K U8 A0 1) HE BB i S, BT s/ T
ITZ )RR .
3.3 BRREAEENZm

BB 2R HDRDRE 1 s 1T 68 2 %2 1T Z 19 T il S FE
TOWRRAE o [8) B, B ek 29 TR A M A K e Uk R~
X TTZ A80OW AR AT 19 5% i) B A7 7E — 2 P RB A 26, R
BB M1 B A T 2 G 30N 4 0K 1T R UL B ) A7
FETm s E R R AL . AT e NS T W
R A RO, AE X AS ) B KRS -k 3R IhT L 6 48 T A
[] 4 R A% 43 Al 2 B LA™ R 2 TRDRDRS 74 X5 1T Z 1%
MLAEAE B 52 M . ] 8 WoR T 6 U A T FURLRS JE
0.5 B M fa FeTi R R A FLBR R 2 . M &8
I

(1) M1 8 3% 18 55 ' T 3% 18 179 L 238 pify 4% A o
AL HITZE R 22 S/ o 3302 2 B B ok
[T o3 Ak T LA 2 8 K R R (L 3 B A N AR TH i A5 K
Ve BORLAS 7 5 3 B LR T

(2) MR R LR LW 4R 1TZ 1R

JBERE N 2 37.05 pmo X E BT Rk 3R T 0 R BEL A
TR PEWORLAE TTZ N B 3 A, 75 B R 52 B 45 303k
T 1) 7K Y8 3R S 3T, e AR A 1T 72 JEE FE ¥ 18 m

H T 1M1 B 2 T 6 T Z SOUARRALE B4 52 e 5 /0, AL
AT FERETIERM, B 9JER TR R
Bt 32 55 e KU v X TTZ JEE B R LR R A5 . H &1 9
GV

100 rr=
. ——Smooth surface, 7ir,=22.32 um
Moo - Concave surface, Tir,=24.35 um
2 80 r .— - —Convex surface, Tjrz=37.05 um
5 \
£ \
ER \
B \
T 40} \ Maximum peak height=20 pm
2 -Maximum peak diameter=20 um
S - -
[ N e
0 15 30 45 60 75 90

Distance/um

8 7 B JIE A L B R A (A T

Fig.8 Numerical model of porosity considering roughness
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