Hans Journal of Civil Engineering =R T#Z, 2018, 7(2), 168-176 Hans Xl
Published Online March 2018 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2018.72021

The Mixture’s Proportion Design Method
and Frost Resistance of Porous Concrete

Ailing Yao?!, Runshu Hao!, Weike He?, Xiaochen Zhang3

1Key Laboratory of Highway Engineering in Special Region of Ministry of Education, Chang’an University, Xi’an
Shannxi

*Hailaer Highway Maintenance Management of Hulunbuir City Highway Administration in Inner Mongolia
Autonomous Region, Hulunbuir Inner Mongolia

*China Railway Engineering Consulting Group Co., Ltd., Taiyuan Shanxi

Email: 550763402@qqg.com

Received: Feb. 20", 2018; accepted: Mar. 6", 2018; published: Mar. 14™, 2018

Abstract

As there is no unified method to design the mixture’s proportion of porous concrete currently,
this paper brings forward the volume calculation method, which is suitable for the design method
of mixture’s proportion of porous concrete based on the aggregate gradually filling. The relation-
ships between the measured porosity and the target porosity are verified by the tests. Combined
with the alpine regional characteristics in Hulunbuir, the tests of frost resistance of porous con-
crete are tested at the same time. The research results show that on the basis of determining the
mixing proportion of aggregate, the porosity of porous concrete can be designed accurately by the
volume method with the volume relationship among the target porosity, aggregates volume and
cement slurry volume. The differences between the measured porosity of the porous concrete and
the target porosity are only 0.8%~2.3%, and there exist a good correlation between both. Moreo-
ver, the frost resistance of porous concrete also has a positive correlation with the measured po-
rosity. The freeze-thaw cycles significantly decreases with the increase of the measured porosity.
Therefore, the frost resistance should be attention when using the porous concrete in clod area.
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2.1. B8

FrH R RV FE R KB K. RS 2 FLIREE La JE g5 BB MR, AR A S5
S EAE . Bk, RS CIEE . T BAEMA VIR LR E N E . SR, W5HTH
AR S Ve R & IRBOR & 2 DL B S50 2 (A % TREEERHALG AR ) (JTG E42-2005) [7]H)%E
Ko IR R A KIEA R AR K P.O.42.5 (17K, HAJEEFLEEERT (7] 73724 204 min. 261 min. HAh
FEVR I FF G HARIIE R . ACAETE K.
2.2. REFIT

Z FLIREE RN T /KR T e C R s WA R i VR e - IR — AR [8] . 45 & it FH 4 A LR A [
A, R RE B 2 LR EE T H bR FLBR RN 15%~30%. HRIGZHIAFT L, EBFbrEIRS) & x4
BEEATIRSNIE TS, DA IRIE 78 50 05 R RE IR SE 235 FEAE VR SR RHIRBY AR I F8 AR . IR R, &
AR R RO . AR RHE IS 70y A-19~26.5 mm. B-16~19 mm. C-13.2~16 mm. D-9.5~13.2 mm
VUFh, ZBRIATIRELEA RS REL N A:B:C:D = 58:14.5:14.5:13. B, XM KRR K
P p s N 1.746 glem?®.

2.3, FFETHEE A

IR (A B TRRAERHRIOHRE) (TG E42-2005) [9]F)EL RN & VR & ARk 2 B Fiabr, R4 (1) Tk
FALBR, HEARIE 1

P =1- 25 . 100% (1)
Paen
RGBS H: RAERHLER Py HALER P SRR E TR R %0(0.98) KIEHE pc(3.15
glem®)%, RARAAEE, hR(Q2)~R@) A2 LRE LR AL,
BB BRI BRI AR, T ARSI K T AR R A R

m, =0.98p )
&7 T K 2 FLIR B L P K8 7 IR FR K
Vc+w =P'-P (3)
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m./p,+m,/p, =P —P 4)

TEIREERHLIRE PHE IR T, AR 2 LIRS LK AT S HFRfLBREE P fidHK. 4
HFrLBR M€ J5, SRR 2 FLIREE L T KR R AR e 2 B e . Rk, @& KV 2% itk
IREE wic, BIRTARHE ()~ (4) 7 mlit B A AR 2 LR B AR RL . ZKUB 57K IR BT &

Table 1. Porosity calculation results of porous concrete aggregates
=1 ZIERLTBRAENNILERITESER
T (g/em?) KT # P (glem?) BABEE (glem®) P I HEAE B (g/em?) FLER (%)
2.778 2.767 2.760 1.746 37.15
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2 7d. 28d, 7B EIE S LIRS, AL ALR RS BAR LR ISCR, b B ARLER
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K 1(@)RH] T ZALIREE L SCFLER R 5 HARFLERFARIEIL, P Z(HAE 0.8%~2.3% 2 [A], RYIATH
AT B AR BE 2 FLIRBE LRI FLBR A (4 1(b)RMIM# Z A 2GR, HAMGHEIRLF, AR
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AT DARIEX 45, 1 H RS AL B SR B S SRR R

3.2. AFRMRERE %

ZALIR G L PTAR TERE R AR IR B - AEMACIRES N2 2 RRRMEIA, DR B0 W] I A S A P i Y
JJo BT WPAG DR IX A2 FE I R S AT, AR IR R F RV 0 22 SL IR Bt M KU AR K L R
VR SEAFIZRAT T IPTARTERE -

Table 2. The results table of mixture’s design of porous concrete (per cubic meter)
2. ZILERIMALEITTEREILFN)

HFRILBRR (%) AR (kg) KB A (kg) UNTE () IR 7 PR BT R HRE (MPa)
15 99 380 83
20 76 294 5.8
1711 0.26
25 54 208 35
30 32 123 22
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Figure 1. The relation between the measured porosity of specimen and the target porosity
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Figure 2. Frost resistance test
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2 AL PR TERE 5 e IS AL SR RN B DI IR AR o IR 2 FL IR IR 1 S I AL B
SHRTERERIR R b, AT SEHUN HGT R v RE A T . ASF LIRS T B TR R A B LA 3.

R 3 HARRY], ALK L TR 2 I SO IR MBI RACS S FLER R B UIME G, W R0
R 2 v B 22 1l S KRR S SE LI R Sk R I, 0 3 s

HIP 3 AT 2 ALIREE L PR O UR BRI R S FLIR R 10 R 2 0 3 PR ia sy, A=
FASCHERLAT . AR PF A S FLBR 26 M 16.3%3 K 21 30.9%H, H AR KR G A K E N 65 X B $) 10 X,

F%1iEIS 85%.
RT3 TR EG I RE rh  FL R R AR S AR A, B S AR R B PA S R AR BT
* 4,

RG24 0 A nT e H AR FLERE N 15%~25% [k RIS H1 /S T SR A 26 6 R I o

Table 3. The results summary table of frost resistance test of porous concrete

F 3 ZIURBRETIURMRERIKERLER

HFRTLERZ (%) FPFLIRE (%) BORURRAE R U (IK)
15 16.3 65
20 223 40
25 258 35
30 309 10

Table 4. The summary table of mass change after the freeze-thaw cycles of porous concrete

F 4 ZIURBEFRERERETARLE

EARLERR (%) VRRLEE U (R) R (%)
10 05
20 1.08
30 2.04
15 40 3.82
50 45
60 4.82
65 5.63
10 1.06
20 1.9
20
30 3.16
40 5.84
10 1.04
20 2.33
25
30 4.75
35 5.34
30 10 5.12
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SRR R, ERAPBL ZALREELMBOR DR R RN T, AR REENKME, R
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Figure 3. The relation diagram between maximum freeze-thaw
cycles and the measured porosity of porous concrete
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Figure 4. The relation diagram between mass loss and freeze-thaw
cycles (15%)
4. ZILRB L REBIRAE - FREIFREXRE (15%)

DOI: 10.12677/hjce.2018.72021 174 T ARTHE


https://doi.org/10.12677/hjce.2018.72021

WEY %

10 20 30 40
T RE (YO
Figure 5. The relation diagram between mass loss and freeze-thaw
cycles (20%)
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Figure 6. The relation diagram between mass loss and freeze-thaw
cycles (25%)
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