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Abstract

Specific surface area of irregular particle is an important indicator for studying physical proper-
ties, performance of composite materials and interaction. This research took aggregate in civil
construction materials as an example, and used a method combining theoretical analysis with test
study to propose a geometric model, which can use coefficient S to characterize specific surface
area. The effects of density, geometric shape factor and their combined action on calculation re-
sults of specific surface area were studied. The calculation results of specific surface area obtained
through modified method is larger by 30% than Al method. The maximum specific surface area
coefficient difference among different aggregates can reach 2.5 times. The effect of surface texture
structure on calculation of specific surface area was analyzed, and correction factor Kw of texture
structure and relative correction method were proposed through characterizing surface structure
feature of aggregate. The surface analysis and calculation method of specific surface area based on
density, geometric shape and surface structure were proposed.
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Table 1. Al special surface areas coefficient of each sieve
#* 1. ZEHEHSSHILNLERERAY

c LR sH (mm) EL R TR 2 3L Fail(mPkg ™)
5.16 >4.75 0.41
5.13 4.75 0.41
5.13 2.36 0.82
456 1.18 1.64
4.88 0.6 2.87
4.89 0.3 6.14
6.51 0.15 12.29
5.16 0.075 32.77
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Table 2. The shape factor (S) in different shape model coefficient of mineral aggregates
=2 FNEERSRRE T RERIRARE S
B BRAAK Sepn TEJ7 P Seube KT Sano( L=kh, T b=mh, =~ h. ) B AOIR(BAL LB hebiL = 1:2:3)
S{H 6 6 2x(1+m+m/k) 7.3

Table 3. The shape factor (S) of cuboid model
F 3 KARERAK S A

poRs A B C D E F G H | J
A hib: L 1:1:1 1:1:2 1:1:3 1:2:2 1:2:3 1:3:3 1:2:4 1:2:5 1:3:5 1:4:5
S{H 6.0 5.0 4.7 8.0 7.3 10.0 7.0 6.8 9.2 116

Table 4. The specific surface areas coefficient/(m?-kg ™) and the specific area/(m?-kg™) considering density
F 4. BREFENLERERAL/ (M kg HFILLRER/(M kg ™)

- AQ‘lf;g&EE MG A Al N B IE [ENR7S
(L%, %) 2.75/(g-cm™)  2.55/(g-ecm™)  2.75/(g-em™®)  2.65/(g-cm®)  2.55/(g-cm )

26.5 100 0.41 0.41 0.40 0.43 0.15 0.16 0.16
19 99.4 0.41 0.41 0.40 0.43 0.19 0.20 0.21

16 94.3 0.39 0.41 0.40 0.43 0.25 0.26 0.27
13.2 86.6 0.36 0.41 0.40 0.43 0.30 0.31 0.32
9.5 77.6 0.32 0.41 0.40 0.43 0.38 0.40 0.41
4.75 36 0.15 0.41 0.40 0.43 0.61 0.64 0.66
2.36 24.7 0.20 0.82 0.79 0.85 1.23 1.27 1.32
1.18 185 0.30 1.64 1.58 1.70 2.47 2.56 2.66
0.6 13.9 0.40 2.87 2.77 2.98 4.90 5.09 5.29
0.3 111 0.68 6.14 5.92 6.38 9.70 10.06 10.46
0.15 8.8 1.08 12.29 11.84 12.77 19.39 20.13 20.92
0.075 6.4 2.10 32.77 31.58 34.06 38.79 40.25 41.83
LR mRY(m*kg ™) - 6.79 3.05 2.94 3.17 3.78 3.93 4.08

e AT 0.075 mmoRiARR R R IR SR RO SINAR, YONEIE A TR, SRAERRER R R 5. 4 5 BT IR .
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Table 5. The specific surface areas coefficient/(m*kg ™) and the specific surface areas/(m>kg™) considering the mutual
coupling effects between density and shape
# 5 EBREBEMARIBESEMA LRI RS/ (m* kg ) FELREFR/ (m>kg ™)

F LR <Hmm Aq-ls_é&@a %fﬁ#jﬁ(l:z:s)—f %ﬁ{##jﬁ(l:z:a)—f %ﬁ{##ﬂi(l:z:a)—f %ﬁ{##jﬁ(lz4:5)—f
(B %, %) B 2.75g-cm ™ WPE 2.65 g-em S ¥ 2,55 g-em ® WPF 255 g-em®

26.5 100 0.09 0.10 0.10 0.16
19 99.4 0.12 0.12 0.13 0.20

16 94.3 0.15 0.16 0.16 0.26
13.2 86.6 0.18 0.19 0.20 0.31
95 77.6 0.24 0.24 0.25 0.40
4.75 36 0.38 0.39 0.40 0.64
2.36 24.7 0.75 0.77 0.81 1.28
1.18 18.5 151 1.56 1.62 2.57
0.6 13.9 3.00 3.10 3.22 511
0.3 111 5.94 6.12 6.36 10.11
0.15 8.8 11.88 12.24 12.72 20.22
0.075 6.4 39.07 40.25 41.83 41.83
/t(ffliﬁﬁ - 3.29 3.39 352 4.02
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Figure 1. Specific surface areas considering density by various
calculation methods
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