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Influence of preparation parameter on properties of
slag-geopolymer pervious concrete

SONG Xue feng \ZWANG Kunming
(School of Materials& Mineral Resources, Xi'an Univ. of Arch. & Tech. ,Xi’an 710055, China )

Abstract; The pervious concrete was made by using blast furnace slag geopolymer instead of traditional Portland
cement. The effect of water-binder ratio, aggregate-binder ratio and molding pressure on compressive strength,
porosity and pemeability of pervious concrete by orthogonal experimental design were studied, and the effect of
three factors and different levels on combination property of pervious concretes was analysized by Range method.
On this basis, the influence of watet-binder ratio and aggregate size on intensity, porosity and pemeability
coefficient of the concrete by single factor variable test were further researched. The result showed that the bone-
binder ratio has more obvious influence, and the compressive strength and flexural strength decreases with the
bone-binder ratio increasing. The porosity and permeability coefficient increase at the bone-binder ratio of 4 :1 to 7
:1. The pervious concrete made of 5~10 mm particle size aggregate has better performance than that of 3~5 mm

particle size aggregate.
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Tab. 1 The chemical composition of granulated
blast-furnace slag /%

SiO, ALO; Fe,O; TiO, CaO MgO K,O Na,O

27.85 15.68 0.37 0.88 33.02 0.28 0.47 0.53

KBEHE. WEE R 40.7, #ER 2.8, SiO,
TR 24.9wil0, NaO &8 9. 3wt)s. A ELHK
Bl B0 N 43 A g ] S48 A0 B R A A o

HR: AR ARWEA, Hd T B kR AR
#35~10 mm, FMEEH 2700 kg/m®, HHEHEH
WEEM 1495 kg/m® s Il E-RHKIAR K 3~5 mm, £
WS 2 761 kg/m®, K HEBIE LA 1 535
kg/m’.

1.2 Kmigit

*2 EXRKEIEH
Tab. 2 The orthogonal design of experiment table

K WL A HREB  RAEES C
1 0. 35 3:1 Lo
2 0. 40 4:1 2.0
3 0. 45 5:1 3.0

®3 BEFTERR

Tab. 3 Single factor variable test

iR B 10 11 12 13 14 15 16 17
W e 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
AR

2 2 2 2 2 2 2 2
/MPa
=g 1 1 1 1 1l 1l n I

R H 4:15:16:17:14:15:16:17:1

VIBRCHE . B BE b . Y T T 4 Aok /K iR ek
T EER HESE EE = K E AR 5
B & S HOS i s B KR BE LSRR, 14 d BUE
9 BE 2 K R BOE W) R K DL IS B
A, R MR AR, 2 T E B L B
BERLAR X BT I #5 E K IR BE 14 d Bidfr. 14 d HriEsk
BE L ER R A BRI AR R A
FROKF Rt A 2 Pron . B R AR R
* 3 PR,
1.3 EAKEBERLTEZMHEENRK

FEOKFE Prafrom BE . P ol BE AR (3% K K
Ve TR EE L B T H AR MARVCIT/T 135-2009 #4705
BRI (D BEATIN R 5 E.
(W,—W)

0w Vol

K VARBREROD; W, HiRE(g; W, HiFH
(@) po AKIVESE glem’; Vol i RIIEF (em®).

2 HBREHW

21 HESHMNE KRR HEZ MO EZ
S
F4 BESHMBEERLEEMHEOBMN

Tab. 4 Influence of forming parameter on main properties

V:[L— }xuw% (D

of permeable concrete

G mmorr apewy DR MR

/mm ¢ s7! 5 B MPa
1 A1B1C1 13. 89 1.47 28. 32
2 A1B2C2 21. 39 5.91 15.01
3 A1B3C3 21.56 4.92 12.91
4 A2B1C2 16. 60 4.21 20. 96
5 A2B2C3 11.22 1.12 29. 68
6 A2B3C1 27.18 9. 34 11. 00
7 A3B1C3 1. 05 0. 00 54. 48
8 A3B2C1 10. 67 0. 68 33.70
9 A3B3C2 15. 75 3. 87 23.55

x5 RBEFRWESNT

Tab. 5§ The variance analysis of experiment results

M ZE B FEKFZ K mm - s 14 d YT E 58 E/ MPa
HEAE A B C A B C A B C
K, 56. 84 31. 54 51.74 12. 30 5. 68 11. 49 56. 24 103. 76 73.02
K, 55. 00 43.28 53. 74 14. 67 7.71 13.99 61. 64 78. 39 59.52
K, 27. 47 64. 49 33. 83 4.55 18.13 6. 04 111. 73 47. 46 97.07
ky 18. 95 10. 51 17. 25 4.10 1. 89 3.83 18. 75 34.59 24. 34
ks 18.33 14. 43 17.91 4. 89 2.57 4.66 20. 55 26.13 19. 84
ks 9.16 21.50 11. 28 1.52 6. 04 2.01 37. 24 15. 82 32. 36
Ag 9.79 10. 98 6. 64 3. 37 4.15 2.65 18. 50 18. 77 12.52

e Koy ki PBIFRRE iG=1, 2, 3)KF, BHREHRBELRBMEEHE, AR TRk
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Fig. 1 The chart of factors and indexes trend
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—&— partical size 5-10mm
—e— partical size 3-5mm

4:1 7:1

5:1 6:1
Ratio of aggregate binder

2 BRERESNENRTEENRIE
Fig. 2 Influence of ratio of bone-binder ratio and
partical size on compressive strength
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4:1 5:1 6:1 7:1
Ratio of aggregate to binder
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Fig. 3 Influence of rate of aggregate to cement and
partical size on flexural strength
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Fig. 4 Influence of rate of bone-binder ratio
and particle size on permeability coefficient

REFE. % BlE SO 5R A Y& KR EE LR RE B R0 287
3
28| —®partical size 5-10mm
—e— partical size 3-5mm
26
3 24
=
< 22
3
= 20
18
16|
1

4:1 5:1 6:1 7:1
Ratio of aggregate to binder

BS5 ARBMHENALEXRNZIE
Fig. 5 Influence of different particle size
of the aggergates on porosity
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Fig. 6 A schematic model of pervious concrete
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