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Abstract

Pervious concrete can allow the water to filter through the pavement and into the underlying soils.
The water in the soil can evaporate into the outside air through the porous structure of pervious
concrete which can decrease the temperature of the surface and increase the humidity of the sur-
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face, which can effectively minimize “hot island effect” in the city. The effects of pervious concrete
on the temperature, humidity were studied at temperature of 19°C, the results show that pervious
concrete can decrease the temperature of the surface by 1°C - 2°C, and increase the humidity of the
surface by 3% - 9% compared with ordinary concrete. The evaporation of water in porous per-
vious concrete depends not only on the water in concrete, but also on the meteorological factors
such as temperature and wind speed. It shows that pervious concrete has certain function of re-
gulating temperature and humidity compared with ordinary concrete.
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1. 5|8

g, BN LA KR EE LA P2 A R R BB 7, I A R RIS T, S B A
7, KRB RS AR T, KRG R EKEMaE AR, MAEEMZEST K, M
2009 FEFFIGHIREH G T — R IEAKTREE - FIRERIbRAE . 5 /KIR ST 18 o 3 g e BT iR i 2 4t
REMS AR LA I T KR 5, R ZK BERIE AR P 45 1), 2 i e 4k i B B RR S . IAR Th fy3h
REWANTREE LSRR AT B o, SRR I L, R G 368 YRR - 5L P Rl B T B = 1 b
R RE ST, SIWITEFILEER, SEMRm “HE8R” o #ail, WiE PR X &
0.5C~3°C, fEEZE, Wil R X MR ILRBX & 6°C [1][2] [3]. HTE/KIRE -2 L5, BKIE
BRI BB 2IE KRB L TR, TR AR AT LA BYVE 28 R 2iE /K IREE - 3Rm, M
T35 1) 5O Vvl 3 T IR FEE AT E R Th BB 4] [S]e AR ST R 17 3 /K T ol o R 1 iR PS8 ARG 82 P R RO 7

2. EMRSIRESE

FKIREE L R RN JKYE S KRG, G, il 1 FR, SR SR O R E e,
R P4 B R . ARG TP A TR 5~10 mm, GEIEVE, WK 2 B, ST EIEHIE 0.5%0
Wi SRR 32.5 B AERREKVE, BERHEREER. MK, 2 liG, %% 1 S ok
T 47 B A L8 N SR &b (5] 636 mm % 425 mm x 254 mm) A, #8558 120 mm & /K ket
RN b )2 3 R v AR, TRONTELRE N 20°C £ 2°C, AHXHRIE N 95% LA ERIZRI = 39, W& 3 Ars.
AR FEC A EE AL 100 mm % 100 mm x 100 mm X3, WHASLIRE . FEKEMRE GRS E . FKER
R T A6 BEi /R A B8V 45 BR 2 7 25 7 () NELD-PC370 VR Ek-15B K 25005 SGHAT RS, W& 4 Fios.
MR H LR BAKR ., BEAIER 1.

Table 1. The mixture ratio of concrete

=1 ORBELHERALL

¥l Kielg Tb/g BEklg Kig LER/%  FEAKE/m/s  5BE/MPa
LS MY 22,854.7 84154 9346.3 114.9 3240.3 1.23 0 26.2
EKIREEL 20,777.5 5194.4 / 103.8 1252.4 10.35 8.5 20.6
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Figure 1. Stones sieving

1. ATHHES

Figure 2. Stone cleaning

E 2. BFHYES

Figure 3. Curing of pervious concrete block

3. BACRELIHRE TP

Figure 4. Measuring the water permeability by
NEELD-PC370

4. NEELD-PC370 i E SUMIRE AR B+
FERER
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Figure 5. Ordinary concrete

5. BERERL

Figure 6. Pervious concrete

6. BENCREL

ORI RSN 636 mm x 425 mm x 254 mm)JE 258 100 mm HAR L, SKEN 12.7%,
TR KRG HEIREE L YORAE L2 B, JFRER. EERENRE, WE S~6 FiR.
TOVE AT AR BE R P PR X A AL SR X B PR R SN 2 IRk, I T VR e - SR TR, W
FETHINEIR R LR TR A, W 7 FR.

Figure 7. Experimental simulation process of heating and adjusting wind speed

7. PURFNFRGEAYR IR 2
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3. REERS DR
3.. BB E/KEXERTIEER. BRI
3.1 RETHRERTFRET

i B R RTHIRES TR BB, B TERKIE O T KRR RRTERE . KGEDN 0.60 m/s, =
PIRLE 19°C o 30 HE AN [ B 8] B VR ok - T L B AN E AR AR 0L, e 2 A 3.

Table 2. The change of concrete surface temperature over time (°C)

2. CRETREEERNERENL(CC)

A 8] /min 0 10 20 30 40 50 60 70 80 90 100
R e 17.4 17.8 17.5 17.9 18.1 18.2 18.3 18.4 18.5 18.5 18.5
2KV 17.0 17.2 17.5 17.1 17.1 17.1 17.3 17.8 17.8 17.4 17.4

Table 3. The change of concrete surface humidity over time (%)

= 3. RBETREIEE R E R (%)

i) /min 0 10 20 30 40 50 60 70 80 90 100
R e 65 59 60 60 59 60 59 60 60 60 60
2 KIREE L 75 69 68 65 65 64 64 65 65 62 62

M2, 3 ATLEE]:

1) 7E 70 38 LAYy, Hrd it A L R i /K VR HE R T PO A M 1 80 434 LA M Jel Ve vt - UL
FasEfE 18.5°C, 1M i 7K VB ¥k - 2 THI U 0 RS 1 B A1

2) WmiRELEENT E G, RIAHANEETE 65%, 10 28 EAETE 60%; % KiREE L
PIVRSE, TE 100 738 YA 75%3Z 8 B AR Ao 8 TE 62%:;

3) ERERKITENL T, EWIEE 19°C, 30 /805 ke fEE KRG L5 s v e LR R 2=
1EVChEA, WEEL 2%FA .

T B KRS - B BT — R SRR N LR E A B 2 450, BE TR FEET
BHKE AR RFOCRRE T IZABIER, 2l R, DRI 75 R R T P, e
TR R SEA — & KT =E.

3.1.2. RRIBREFFSKEFRRRET

1) TEJREEHREBEIINIK 200 ml, BEGTTIRK 500 W, 3B KRG, 0 H A [ A 0] e yR vt - 3R TR

JERNR ARG DL, gk 4 Figk 5.

Table 4. The change of concrete surface temperature over time (°C)

F 4. RETREREREIERELCC)

i 8] /min 0 10 20 30 40 50 60 70 80
Wi VR 23.1 33 335 28.1 29.4 30.6 37.6 44.9 43.1
FKIR L 23.6 323 29.2 28.8 28.8 31.9 31.7 35 39.5

Table 5. The change of concrete surface humidity over time (%)

F+ 5. RELTREEEREITERIEL(%)

Fif (8] /min 0 10 20 30 40 50 60 70 80
HE R A 66 51 423 56.5 54.6 55.1 36.6 27.5 27.8
iBEIK IRt 75.2 64.1 52.8 54.4 55.1 50.1 51.1 43 34.5
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M 4 FI3E 5 AT LUE H -

FKIREE A IO A R IR T, /NI R, IRV R T R 20°C, TTiE K TR EE T
il 16°C,  PEHE KR HE - B IR I AR Th B s

WIE R LR SEA AL T R BRESS, 70 NS TE 28%, TIE/KIREE T 80 4G 34%; B/KIREE L
TSR LG5 Vi vt L iy 6%, 1t BHI% /K TR i - B 3 1) R D e o

2) TEVREETRIEIHAIINIK 400 ml, AT TRy 500 W, KUGELRHE 0.76 my/s, I HAS [F] S ] B VR 6
- FRTHIIR B FE E ARAE L, Wnde 6 I 7.

Table 6. The change of concrete surface temperature over time (°C)

= 6. RETREEENTNL(O

B 17 /min 10 20 30 40 50 60
SN 29.1 325 36.9 34.5 35.5 31.9
2KV 29.7 30.7 35.6 34.5 293 29

Table 7. The change of concrete surface humidity over time (%)

#=7.EBRIREEENTH®)

i ] /min 10 20 30 40 50 60
W3 YRt 37 36 27 23 25 24
ZE KR EEL 41 41 34 32 31 32

M 6 fige 7w ULEH: —/NE, SEEE LRSI RIT 3°C, Wik KIRE IR N,
VHTE KR+ A R RIRTh RS . @R G LR AT R, — /N BRI FPE 13%, i
IR EE 2N R IEARFREAE 32%, TRIEIUFBE 9%; /K IRE: R M E R L@ R E 5 8%, i
KR EE - B A B R I RE .

375 KRB A N AR R BT e, ERBIIEEE R, BANFLH K RS R, Rl kiE
KR L R TR B A PR, BB ORAT — 8 MR AL T il R L FLRR 2 AR /N, HEMI KA,
DAT b 37 368 VR gt 3 1T B o I AR R T v, R R I PRI

3) HE— DRI K R RGE, TR . ETREE RIS IN/K 600 ml, = AIRE 19°C. MUESLT
A 500 W, KUHE 0.92 m/se P HE A 7] B () B VRS 46 2 TR R AV P AR A1 O, IR SR e 8 ANk 9.

Table 8. The change of concrete surface temperature over time (°C)

8. RELREREREITERIELCC)

A 8] /min 0 10 20 30 40 50 60
R e 17.8 18.2 18.4 18.5 18.5 18.6 18.7
2 KIR B 172 17.4 17.8 17.8 17.8 17.8 17.9

Table 9. The change of concrete surface humidity over time (%)

F 9. RELTRETEREITERZEL(%)

A 8] /min 0 10 20 30 40 50 60
BBy 75 69 67 66 65 64 64
2 KIR B 82 72 68 67 67 67 67
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M8, F9HLIEF:

1) BEZEBER ISR, 7E 60 208k DLPY, 3 VR ik - A3 /K VR w22 T () T, BE #1528 i n, 20 4
b DL PN B B IR bRy 20 434l DL PN I I R R AR, 30 43 5 St VR T R K TR T R T B Ay A e
1E 64%. 67%;

2) FEAUAERERR OISR, AR EEAE 19°CI, B /KR EE 1 5 Ve e [ (iR TR A — e %
5,30 /b EE K IR S YR IR E EAE 0.6°C~0.8°C, VB E ZEAE 3%.
3.2. MURFHERLTER. BiEaERim

1) fEVREE R 507K 200 ml, BESET 2000 W AT I#, RGE Sy 0.68 m/s, I HH AN (7] B[] i 98
ik L R TR ANV AR LN R 10 A1 11,

Table 10. Effect of wind speed on surface temperature of concrete ("C)

= 10. RURSHRBR T REREFIECC)

i) /min 0 10 20 30 40 50 60
HE TR A 21.6 22.8 22.8 23.4 23.7 23.7 23.8
B KR EE L 20 21.2 20.5 21.4 21.5 21. 6 21.6

Table 11. Effect of wind speed on surface humidity of concrete (%)
F= 11, RURIHRE + R EIEE IR0 (%)

A 8] /min 0 10 20 30 40 50 60
BBy 51 44 45 42 41 40 39
AR L 52 51 52 50 50 49 48

M 10, £ 11 oJLAEH]: EBUSLT 2000 W 24T IN#,  XGE N 0.68 m/s B, ARALLLEPER TS 0L T,
30 s JE e IR A THR 2.2°C A A, THEAKIREE - THE 1.6°C A4 . iE/KIRE L b R it + &
B 2.2°C, TRIE R 9%.

2) {EIREE LRI EII/K 200 ml, 4T 2000 W, KGEIEINE] 1.06 m/s, WU H A [F] B ] B 4 1= 5%
TG AR B ARG L, e 12 Fe 13,

Table 12. Effect of wind speed on surface temperature of concrete (°C)

& 12. MEXRR T REEEBIFME(C)

i) /min 0 10 20 30 40 50 60
e YR A 21.8 223 22.7 229 23.2 23.1 23
2 KIR B 19.4 20.6 20.6 20.4 20.6 20.6 20.7

Table 13. Effect of wind speed on surface humidity of concrete (%)
= 13. NURIDRE T REIEEIS200(%)

A 8] /min 0 10 20 30 40 50 60
HE TR A 52 45 43 44 42 42 40
B KR EE L 53 52 51 50 50 49 48

MW 12, £ 13 A UER]: EOEBRRNENT, 30 28 5faeE @t IR 1.2°CELA, BE T
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B 12% /e 4. T KIS LR 1.3°CAadr, WRE TR 5% A t.

M 10~13 FTRALRAE R (ERE L E/KEMAMFEDEIRIEL T, 4XIEM 0.68 HINE] 1.06, Hi0iE
FEZ) 56%, KMZRITE, A BT FARERE TR, /KRS580 VR 5 0 2% T RS #R2 FRAIC
1°Cs AHRGEIEIN, [FI RN B ALK 28K, TR e XU B R i AN B 2

4. &5ig

BRI LB — R 5N AU N R SR 2 LA, 87 L S B
KBTI B AR ARG F T B2 NS 1 A AR - R IR BRI, IR ARG - R I R A — % &K
TARE, PR ARCRRE LR IEE, BIRE LR EERI IR, & — ARSI R R, X 2 A Tl 4
By RN BAT EE AR

ARSI KA TR A

1) FEBAUTERK R T, NI 19°C, 30 208 5B K iR Bkt b il TR BE - R IR K 1°C 24,
MRSE R 2%/ AT AERAIUL KRG SO0, /KR e LR i b il R At IR AR 1°C~2°C,
3%~9%. B IZ KRR AR T E R R B e IR AR I R D e .

2) AT 7 7K TR e 5 e R e PO T B A AT BRARA R, (DR R AN &

R RS, BT ER IR, IR IR, FITAS KT AU R FHAR S RS AN 20, F XU
FEAUL 5 SR DRI AR KE A2 ], A5 2R B A7 AL — R HIRZE

SEEk

[11 EBRDE, BETF, A, SER, 2R, i EKIRE L EFEWTT @%b N AR, LI EH,
2020(1): 17-19.

[2] T, Xm0 KRR e Ul T A B ARG S ATk AL )], TR #EL, 2010(8): 9-10.

[3] FKPBEHE, TR, B, B, Wk ASRE KRB S v sem gk R[], IR B 5K Ve,
2017(2): 17-24.

[4]  PIACHE, XUBGETE, T3, ASFEIEFZEA LTS 34 M IGENT]. K L ARFRIEHR, 2014, 34(1): 144-148.

[5] KM, BB, AR, MBEZE, 15F. BRI 5K R B IR R 7 [0]. DY) SR 5
2016(3): 75-79.
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