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Application of Porous Concrete Brick in Vertical Greening
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510405 ;2. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou, Guangdong 510642 ;3. Guang-
zhou Green Wind Biotechnology Co. , Ltd. , Guangzhou,Guangdong 510410)

Abstract Based on the environmental characteristics of stereo greening, the utility model of porous concrete brick which suitable for the con-
struction of the three-dimensional greening wall surface and the roof greening construction was expected to be developed, while the plants with
strong resistance were screened. The results showed that the physical and chemical properties of cement can affect the growth of plants, and
when the water cement ratio is 0. 25, the ash collection ratio is 3: 1, and the crushed stone is used as coarse aggregate, the porous concrete
with effective porosity of more than 20% and high compressive strength and flexural strength can be obtained. It is found that the compressive
strength and flexural strength of porous concrete are inversely proportional to the aggregate size, and the compressive strength and flexural
strength of porous concrete decrease with the increase of aggregate size. The planting test found that sarmentosum and sedum lineare grew bet-
ter in vegetation brick, with high coverage and strong resistance. The porous concrete brick has been successfully applied in the three-dimen-

sional greening, which has the characteristics of fast and low cost, and is easy to be popularized.

Key words

ZALIREGE T JE R IR R BRI B 8, 4l #1
AL AR BERVBURL ) T, 11 o SRR 22 (8] (9 R 45 /= , T2 B
TR - SLIRAE ) ZFLIR S E AR A EKB R
PURGLT AL U8 I D e LT 7 i B9 5, T LA EF
HTHT 7K B, i AT LGE S B R SR B A I
DRI, o 22 FLIRBRE A D S AR 2o A AR 0 23 A EL AT AR oo ) 1
1

FUAT, AR R R 2 ALIREE L2 W1 T T B 2
Rt SR (BN S 1T B A THE S W S AT T
K R IR SR AR ] 2 AL R BB 1 B TS, 22 AR I
FHIK PR e i i 22 AL IRSE LA ) T OROK FIHEK , XA A2 I
ARERR . B O T A ZALIRE LT
Y 2R DX A B AR A T Y O 7 R R 2R R I T OK
R B KA N

PWFTESE G FEARER AL SE BRA 7 AR P 5K, AR S A
LA R A T 2 FLIRBE LA 0% i i s 5, 2kt
SN 22 LR GE % SR MR PR RE AN 22 VR BE (Y AH ¢ [ R it
17 TR, FFE SRR . B BRI —EREg N
TAr LA 2 FLIREE - ROR R 1 25 50k, BEAT /N
SEREGAL R B

HETH 7 A48TRARFAFT4T A (2013A011401004) ;7 K 4
A3t %) 7 B (2012A030600009) ,

FRR A (1986—), B, RiFEA, TR, M, AFE®
HAF R o * BRAEH, SR, W £, A F BAREH AT I

2016 —11 —=29

EEEN
WimBH

Porous concrete ; Vertical greening; Roof greening; Vegetation brick

1 #R5H%
L1 FEers oK 0e A ek ek R ER K e, 3 i 45
H32.5R,WHT MTTH= X,

FAESE T e RS BT 10 VG A e, R
TR AT 18.22% , 55743 1. 15% , pH 6. 80, EC {5 0. 46
mS/cm, H3EHC R TN T SRR AR MR AR A R R A
BIRR H TN H = XORFEE AT

LAY B R R R SR RAE DR T, it
AR A RS BRI T, SRR TR R 490

RYRALEF :300 kg FFHFFE, 130 L /N EL B TR EE H it
WL, T4r2—HF R, DYE — 2000 %% 52 = R /7 8 #L,
DKZ - 5000 74 i shp ik pl
1.2 @A *E
1.2.1 AFKIR I LIRS TG e, AT
FEANRIKOR X 2 FLIR BE - M e (2 i, il 8 i & 5 4~k
S KR EE 43R 0.15.0.20.0.25.0. 30.,0. 35, 2T I S ~
15 mm PIRRA, BEAARAE FH A R 32, 5R s ik R Eh K e ; 4
RIEH 31,

ZALIREE H IVE T VR A R 64T, R AE bhR 1
FERTHLZ K YR AR , SR 5 P45 B 45 i Y, A AT il VA [
SN F 2 4LIREE T 100 mm x 100 mm x 100 mm 447 F i e
%9 5% 160 mm x40 mm x40 mm [FHPTAIE 9 74, sl
JE A TRRESEY, I E A SFLBR & 7 d #1128 d BB BT
Primpes

1.2.2 RESBHRGT 5700 ZALIR BE T g PERE Y 5



45 £ 11 41

FRRARSF 5 ILRRE LAY ARG R 143

W, R T AN EE R RS SRR % AL IREE 1 M RE 2,
RIEE 3 DK, HHS ~15 mm. 15 ~25 mm 1 25 ~ 35
mm 3 FPR/ KA (4 A A R B2k, A0 4 1 i 32. 5R
WB EERRER AU s AR HE S5 B K e B 1. 2. 17 356 25 SR ik
EES Ty AR

RS 5 ~ 15 mm BRRA BB R A 3 A2l
SRR T, A1 P A R 32. SR Wi RER £ Ak Ui 5 7K
IR A B 1. 2. 17 3G 25 R vk B fe e dl . #e B
“1.2. 173K vE A TR
1.2.3 R Rm A A a0 K R ag AN o 4% 4 Bz TR
A A TR, P 60 d J5 BRI A KRS

SLARGEAL S TE S AR M T ARl A FE MR85 B¢
B E AR E s R T, 78 )2 1L PEE R, S B AT
Gyl SR Tk Ak, 35k 18 2t T (i FH 2 il J 4 AT P A 1 22
Tz b
1.3 mMBNE
L.3.1 ARGLBRAIEA T 2 MEAET, B ekl Bl A
FL AR KT, 80 “CER AL T i E . A Amza ik
YL e af, i 7 m AR PR BCHAE 2 S i B my o FPRE
P2 AoK it 24 b BGR S WK, B2 3G 7K 1ok,
SRIGIRBUEE 2= S R my o SR, TR EIR A K Bk
BOHAR K B I my . Z2FLIRBE + 19 A AL B 4% T =X
TR

P=[1-(m, —-my) +v] x100% (1)
X, P A AR 50 R RE A SNIAT (em®) |

1.3.2 HURFGTToR BRIy s Ho s B 5 vk
F DYE —2000 #4507 2 7R3 MLk AT I3, 1 ] 20 4k
B3 XA T, I s B . PR U

F, =F/A (2)
K F, AR EE L5707 R BT 58 B2, B2 2 Mpa (R e 2
0.1 Mpa) ; F Sy i BB 17 2 (N) 5 A Sy i B 9 7K 5 T AR
(mm®)

PR EE IR v < i F DKZ - 5000 % 3l B ik 46
PLEA TR, SR AR 3 ARt EA I, I e S8

PR R, LA Mpa 2, & T 2UHHH

R =1.5F L/b’ (3)
A, By R e E i TR AR T IR R (N) 5 L Ay SR
FEZ IR RS (mm) 56 b FEARTE D7 IR A2 K (mm)
1.4 BUEHH  RH] Excel 2007 1 SPSS 19. 0 #4754 73
Br, 3R H] Duncan [GHT &M 2275 (SSR 14%) #E47 BEMEAGS .
2 BRE5SMH
2.1 FEKKLESFLRERE L EHEERAZm K]
AIRLS AR L ST, 2 FLIRBE 1 9 A LR B (7R
11.67% ~26.17% , SAKIKIEH 0.35 i, A RALB LT
20% , HoAx 4 FoKOR AT, Z2FLIRBE L A LB R 1y
1E20% L) I,

M1 AL KR IGTEO. 15 ~0.35, ZFLIBEE T 7 d HiE
FRIETE 3.59 ~6.78 Mpa,28 d HiJE 8 HE 7E 4. 35 ~ 7. 63 Mpa,
28 d HUESRE L 7 d PO 5 BB, R W BE A I () R, Bt
JEsim BE g A

F1 FEKIKE S FLREE T EERE IR

Table 1 The influence of different water cement ratio on the performance of porous concrete brick of vegetation

HHRFLERER 7 d HrESREE

28 d HrHim Az 7 d Hrdfrim 28 d HrdrimE

@;ﬁ:{ix{; :r::;ll Effective porosity Compressive strength Compressive strength Bending strength Bending strength

% of 7 d //Mpa of 28 d//Mpa of 7 d //Mpa of 28 d//Mpa
0.15 26.17+1.76 a 3.59+0.32d 4.35+0.17d 1.03 £0.03 d 1.33+£0.04 d
0.20 26.33 1.6l a 4.19£0.18 ¢ 5.12+0.30 ¢ 1.14+0.04 ¢ 1.48 +0.04 d
0.25 26.50 +0.87 a 6.78 £0.11 a 7.63+£0.12 a 1.17 £0.03 ¢ 1.80£0.21 ¢
0.30 20.00+1.32 b 6.12+£0.29 a 6.83 £0.60 a 1.50 £0.07 b 2.26+0.12 b
0.35 11.67 +1.61 ¢ 5.80+0.06 b 6.38+0.14 b 1.92+0.01 a 2.48£0.04 a

TE BB I = Al , R TR A B 22 Sk 25 e P <0.05

Note : Data are average + standard deviation, different letters mean significant differences between treatments,P < 0.05
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Table 2 The influence of different aggregate size on the performance of porous concrete brick of vegetation

S AR 7 d HrHR 28 d i 7 d Hrdfrim 28 d HdromE
A te size // Effective porosity Compressive strength Compressive strength Bending strength Bending strength
geregate size//mm % of 7 d//Mpa of 28 d//Mpa of 7 d//Mpa of 28 d//Mpa
5~15 26.33+1.04 b 6.78 £0.11 a 7.63+0.12 a 1.17 +0.03 a 1.80+0.21 a
15~25 27.67+0.58 b 5.52+0.26 b 5.97+0.13 b 1.13 £0.01 ab 1.52£0.06 b
25 ~35 30.13 +£0.50 a 4.68 £0.35 ¢ 5.52+0.21 ¢ 1.09 £0.03 b 1.44£0.04 b
T BB I + brofes , R[] 5B R A B A] 2 5tk {357 P <0.05
Note ; Data are average + standard deviation, different letters mean significant differences between treatments, P <0. 05
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Table 3 Effects of different aggregate type on the performance of porous concrete brick of vegetation

S ARALER 7 d HrHRE 28 d HrHsm Az 7 d Hrdfrim 28 d Hrdfrim
A tj:t Effective porosity Compressive strength Compressive strength Bending strength Bending strength
sgregate lype % of 7 d//Mpa of 28 d//Mpa of 7 d//Mpa of 28 d//Mpa
4 Macadam 26.33+1.04 a 6.78 £0.11 a 7.63+0.12 a 1.17 £0.03 a 1.80+0.21 a
P i Ceramsite 21.50 +1.73 b 1.76 £0.03 b 1.81+£0.12 b 1.25+0.07 a 1.50 £0.07 b
HB%R A Coconut palm 25.83+1.76 a 0.30 £0.01 ¢ 0.30£0.01 ¢ 0.44 £0.09 b 0.51 £0.11 ¢

TE BB I = Anif2e , AR R 3oR BRI 22 Stk 35 7 P <0.05

Note ; Data are average + standard deviation, different letters mean significant differences between treatments,P < 0.05
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Fig.1 Plant growth test of porous concrete brick of vegetation
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Fig.2 Application of porous concrete brick of vegetation in vertical greening
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