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Discussion on determination method for spacing factor of
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Abstract: The air entraining agent mixed with concrete to prepare the air-entrained concrete is one of the
important technical measures to improve and ensure the durability of concrete structure against freezing and
thawing. T. C. Powers proposed the concept of spacing factor, the spacing factor of air-void system in hardened
concrete is the most crucial. In our country, the determination of air-voids system parameter in hardened concrete
technology by linear traverse method has been incorporated into some industry standards. For carrying out relevant
test and inspection work reasonably and accurately, this paper selects the formula on the basis of the boundary value
of 4. 342 between the paste content in hardened concrete, and the volume percentage of air content when calculating
the spacing factor, and puts forward improvement suggestions for the determination method to further standardize the
determination technology of air-void system parameters in hardened concrete.
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Fig. 2 Estimation of chord length for broken
void during measuring by microscope
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Tab.1 Calculation results of parameters measurement of air-entraining concrete air-void system

B A EIe | AP 7@%?5‘4@%i%?@§%2‘ﬁ _

KR BRI ' ACLURBUE 2 i) I/mm a/mm”™ L/mm P/A?

- 0 1.2 1.53 0.463 8. 62 0. 900 15. 800

I 0.075 4.2 4.27 0. 186 21. 60 0.218 5.183

I 0.035 3.1 4.08 0.268 14.90 0.318 5.254

I} 0.035 4.4 3.22 0.248 16. 10 0.330 6.754
I\ 0.030 5.1 4.72 0.184 21.70 0.200 * 338%
4.340%

\% 0.030 4.8 3.97 0.210 19. 10 0.251 5.391
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Tab.2 Concrete air-void system parameters test data

i K
ARSI om FRA 17 RLAIL2Y RAILSY WAl 4®

SIEEEE A

0~0.010 50 3 6 8
0.015~0. 020 102 18 12 7
0.025~0. 030
0.035~0.040  260% 1459 118% 83%
0. 045~0. 050
0. 055~0. 060 ® &) ® ®
0. 065 -0, 080 133 94 85 51
0. 085~0. 100 169 161 124 131
0.105~0. 120 134 170 141 145
0.125~0. 140
0. 145~0. 160 5 5 5 5
0.165~0. 180 8 108 80 88
0. 185~0.200
0.205~0. 220
0.225~0.240 539 88% 48% 567
0.245~0. 260
0.265~0.280 ® ® ® ®
0.285~0. 300 49 3 4 48
0.305~0.350 ® ® ® ®
0.355~0. 400 30 >4 36 4
0.405~0.450 ® ® ® ®
0.455~0. 500 » 28 31 39
0.505~1. 000 30 29 2 24
1.005~ 1. 500 19 26 18 20
1. 505 ~2. 000
2.005~2. 500 . . .
@ ©) ® ®
2.505~3. 000 8 6 5 3
3.005~4. 000

E:

(DBS EN 480-11:2005 4 H A AL 5% K 4340 28 AHLE X [H]
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HIFZR AT 4.000 mm A3 ; @B IREEL,
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Tab.3 Parameter calculation results of concrete air-void system and test results of freeze-thaw resistance

1

Z/mm ;/mm a/mm”
T,/ T,/
E NA m'm . e L TR P s E R g
(#:(4) 118 0. 005 (F(5) ) 0. 005 ($(7)HHE) HE 1
1 1175 4800 159.365 0. 136 0.135 0. 102 0. 100 29. 4 29
2 973 4800 166.080 0.171 0.170 0.128 0.130 23.4 23
3 773 4800 130.080 0. 168 0.170 0. 126 0.125 23.8 24
4 744 4800 135.840 0.183 0. 185 0. 137 0.135 21.9 22
5@ _ _ _ _ _ _ _ _ —
(Bt (3) AR (2)  n, (38K (6) p? L/mm A VR A B A AR R B
n X > ) Sk \ 5 \ - ) 3
BA L ) T, UARL )/ (LMERL P/A ARENI:] ey (DRR BHREE 75% 1
HAaih) i Hortit) (#:0(8) I E) 0. 005 o) RAMIERR UK
1 0.245 3.32 7. 469 30.0  9.036 0. 206 0. 205 4.8 500
2 0.203 3.46 3.939 25.5  7.370 0.236 0.235 4.8 400
3 0. 161 2.71 3.234 24.2  8.930 0.253 0.255 4.7 300
4 0. 155 2.83 2.627 23.4  8.269 0. 266 0. 265 4.2 200
5 - - - - - - - 1.2 -®

e OAETIAREEL, FUA LS M/KKLEN 0.47; QEHECE TSR QORI AH X S SRR 75% 5 H) e 1R B L i v 45

R ARSE R Z — ;. @50 RIS AR SR B 2R 75% T,
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