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Abstract The artificial silicate aggregate has a gradational structure with a compositional gradient. This paper discusses the shell
structure reinforced composite based silicate aggregate core. The interface between the shell and the core nakes them to form a whole
by the hydration product overlap. The performances of the SAAC aggregate and the FAAC aggregate are compared, and it is shown
that the shell structure could improve the cylinder compressive strength (CCS) of the artificial silicate aggregate. The CCS of the
SAAC aggregate is enhanced by 49.72%-80.50%, and the CCS of the FAAC aggregate is enhanced by 15.309%-25.74% with the shell
structure. The best weight ratio of the shell and the core is 1:25, with shell thickness of 68.09 wm. The CCS of the artificial silicate
aggregate with the shell structure is enhanced by about 25% as compared with that without the shell structure. Compared the silicate
aggregate concrete with the ordinary concrete in the same level mortar and volume of the aggregate, it is shown that the compressive
strength of the silicate aggregate concrete is 6.38% lower than the ordinary concretes, and the apparent density of the silicate
aggregate concrete is 20.74% lower than the ordinary concrete.
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N e R R FH N T A 5 o 45 T i, 2 )i
R PR FE AR BE - PR RS B . S28
FY I ACTRBE B R e — I AR BE A PR e <
TR EE+ (cement-lime—sand autoclaved aerated concrete , SAAC)
5BV — I AR BE b Al 04 0 3 M R I TR B 1
(cement—lime—fly ash autoclaved aerated concrete J,FAAC)., &
FEIMA TR BE T I LR, ZEBRIE AL P by
ARGET o BET 50T B IS 2405 1) SAAC A3 R FTFAAC
B A I L F MRS 50 R 17.84 .17.99 mg, 25 P il HI (1 24
SN BE B A A TRy A BR S W), 5K 3R 45.5% 5 %3
SRR I H R BB T S R A A K ek A VLR - /N
KA RRAF . JEAT R o LR 1,

®1 EMBHEERS

Table 1 Chemical composition of raw materials %
Jr Ak Si0, ALO: Fe:0; CaO MgO A%4S

WhnRE L 5734 516 1.90
WY RS 4058 18.30 4.68 27.01 099  —
E7NE2NPNP STy 8.07 2.60 098 59.56 2.03 54.70
R 53.47 3048 473 294 095 «—
K 2030 5.61 3.25 64.00
RS A AN

26.61 — —

1.17 —

1.2 NSRS &

P A EHZ IRBC G LURR IR A 35), BRI IR G R
FREREL T, — MK — ek, il BBk Rk B AT R
ilo ERHR R SE R B 7R IR E 24 h, B — IR R
JAAZE RS 28 EF= 47 (180°C, 1.0 MPa)10 h™,

1.3 ZELHNEE

T 28 FH 04 JEORE Hh R R RN K JTRAS T A, Sk B 8
85% IR e 15% /K8 o 5¢ )2 FHEEAR G A 1 fek R 5k Bkt
B BLAR RN B I A o AN SCH A RERR SR 15 BRI AR Ry 5~16
mm, 5 1800 g (E B, FEZM B R 72 ¢, 502 5 WA
HLR 1:25, TEERHRERTE ST , RS e R BN TR 3,
PRI 05 )2 RE R ST N i Rk R I, e i 4
B¢ )2 W N3 Rk R ER R U B 24 h TR ZE R 42
(180°C, 1.0 MPa) F17£ £ #4710 h,
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HIENGE o RSN AR EE L B @ B,
IKALT= PR RE BT R E SR ZL A BRI ME IR KAk P i)
BRSO I ST0.#RER H K | Z 88 Rk BT RHEAT B i Y 3
PEF IR SV RE FT o B8 BHE D ZOR A TR KR R T
A AR VE ] ZE IR T T4 AR T I )

AR 22 AN A5 1 FAAC R 51 FISAAC R A1 1A
F¢ TCoe BRI R TR R BEXT LG, 8 — A5 BE S F AR SAAC
5 FAAC ; NDS 7 SR HIBRIE 7 20k BN IR BE - 5 Bl hir fr1 %k
FAEMAREE LB, B W5 5%~65% ; Q 3R
FEJR . F2MFE LM T SAAC BRI FI FAAC BRI AT fik
PRELHRHOPERE .

F2 SAAC RIIMEERE B RIERE
Table 2 Performance of SAAC silicate aggregate

11 4358 [ S R S iy
pes P FM [yi T e B H:BE%E
/(kg-m™) /MPa /10
SNDS15 1616 10.72 6.63
SNDS25 1470 12.01 8.17
Tort 2
SNDS35 1520 12.51 8.23
SNDS45 1490 11.44 7.68
SNDS15-Q 1585 16.87 10.64
W SNDS25-Q 1583 19.56 12.36
f5e)z
SNDS35-Q 1546 18.73 12.12
SNDS45-Q 1581 20.65 13.06

&3 FAAC R7InREReEL B HHiERE
Table 3 Performance of FAAC silicate aggregate

e - %%XDE%?TE T RO S8 ttﬁ%?
/(kgem™) /MPa /107
FNDS5 1342 10.17 7.58
FNDS15 1352 10.53 7.79
FNDS25 1373 11.13 8.11

Ttz
FNDS35 1376 11.42 8.30
FNDS45 1382 13.21 9.56
FNDS55 1396 10.74 7.69
FNDS65 1389 10.59 7.62
FNDS5-Q 1336 12.42 9.30
FNDS15-Q 1353 12.64 9.34
FNDS25-0Q 1388 13.74 9.90
f5¢)2  FNDS35-Q 1393 14.36 10.31
FNDS45-Q 1415 15.52 10.97
FNDS55-Q 1443 12.70 8.80
FNDS65-Q 1387 12.21 8.80
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Fig.1 Effect of shell structure on the CCS of silicate aggregate
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Fig. 2 Micrograph of silicate aggregate with different shell thicknesses (50x)
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Fig. 3 CCS of silicate aggregate with different
shell thicknesses
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Fig. 4 Motion trail of silicate aggregate in forming process
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Fig. 5 Structure diagram of silicate aggregate
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Fig. 6 SEM images of hydration products
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Fig. 7 Force diagram of single silicate aggregate
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Fig. 8 Model and force analysis of aggregate
in closest packing
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Table 4 Compressive strength and apparent density of
mortar and concrete

- o PUIERRE/ i%xﬂl%ﬁ/
MPa (kg'm™)
KRS — 62.26 1947
LWC-5 FNDS5-Q 53.98 1869
LWC-15 FNDS15-Q 51.34 1834
LWC-25 FNDS25-Q 53.48 1826
LWC-35 FNDS35-(Q 54.57 1887
LWC-45 FNDS45-Q 59.11 1873
LWC-55 FNDS55-Q 52.76 1864
LWC-65 FNDS65-Q 52.66 1885
e TR T ar 63.14 2363
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