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Abstract

The volume method was used to design pervious concrete with goal porosity of 15%, 20% and
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25%, to study the influence of silica fume on the compressive strength and permeability coeffi-
cient of pervious concrete with different goal porosities. The mechanism of silica fume’s effect on
the failure modes of pervious concrete under different goal porosities was also summarized and
analyzed. The results show that with the increase of silica fume content, the compressive strength
of pervious concrete under three kinds of goal porosity tends to increase first and then decrease,
and the compressive strength in the early stage increases more obviously than that in the later
stage. With the increase of goal porosity, the improvement effect of silica fume on the compressive
strength of pervious concrete gradually enhances, and the number of aggregate fracture of per-
vious concrete mixed with silica fume also increases gradually.
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1. 53|18
B SR R R ITAI bR, 1R 22 M0 [X T T I 2 7 B2 R PO B 10 R, W2l B A R e
R A R E AR R ] BARE - E S 2T, RS K. B, RN I

FIZr AR, AMUBEA R IR E H 2™ B “RFENL” , BT AR T “ 08 2] (3], A
AT RIEETE BB AR, R 2IE A SR Z 2 H )2 K.

TR & ) AEIR R DDA BURE R & i, I B SR I TR 7Y, 35 A8 Bk A B 295 edh
Biv fEENRERE4]. BRI A KRR R RE, I B 24k, HURAIR
e R AR, B A2 S TR e BB R 5], AU R o T HER S5 g, S S
T RIS R 5AESE . B RARE TS BRI TR g, B KR e LI H AR LR R 5 Sl L
B AT R I RAE 6], RREMEKIERERI GBI (7] [8]. LN, B KIREE AR 2 E K IERERT I
TR L HREE . BRI, EAKIRE L EE L, R ) R AR AR R R S R S
AL[9], TUREARBURLAR/I, LR, HARGREKOLAGENE, 185G B K] 5 R A R 107,
SRS EER R S S5 EOIRAS[11], $RTHEAR e 1 /22 PR e . AR B AW K s B /K IR it
PERE AR FURL A, (EK 2 BT FU OB B — g HARFLIR SR, S0 AN R AL (0 R GE VR 7
HARFUERC A LSBT A, H AR FLBR 2R KR B LB K MERE R B DGR, i T AR SO 7S T AN IR ek
HIBEX 15%. 20%- 25% AR LIRS KR E L FPERERZ M, DU E B AR SLIR R @ KRB
PEREE RIS % .

2. JEAR R 75 ik
2.1. EMHSESE

KV 2 INARIE LK VR R A BR A 7 AR 7= 1) P-O 42.5 oK, FLAERMRETEAR WZE 1.

WEAT: B RN B — kg% 5~10 mm FEAT, FEAIPERETEFR W& 2.

REAK: H =@ REMRL A IR A AR . AN K AR, BRERN 2.1~2.2 glem®, “FHIRIAR 0.1~0.2
mm, LR 18~25 m¥/g, S5 HT IR b 2o W3 3.
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Table 1. Cement performance index

= 1. KR REREIR

i b A HELE IR [F]/min BT 35 /MPa B 38 5 /MPa
(g/em’) fan’lkg) gk #ik 3d 28d 3d 28d
3.2 345 172 215 5.8 7.9 29.1 53.2
Table 2. Stone performance index
F 2. BAMEEER
HRRLA T B SRR B BlE B IRE & JEREE R R
/mm /(kg/m®) /(kg/m®) 1% 1% 1% 1%
5~10 2 870 1550 0.5 2.1 6.3 46
Table 3. Chemical composition of silica fume
3. ERFERS
ek i Si0, AlLO; Fe,03 CaO MgO it 1%
225 95.86 0.32 0.40 0.31 0.82 99.96

AURGLHG K 0.30 KELEL, JEBL 15%. 20%-. 25%=FAS[E] H AR FLIR R HE4T 15 K IR ik 1 id & EL ik
it il AR R K B B FIRIG T B KRR LG A B, KB EONK IR ER 0.9%. AR AL

3 4,

Table 4. Mix proportion of pervious concrete

4. BARRRLEEL

55 H ﬁf;iw}: KiBkgm®)  RERIE %) ﬁf‘é@fl 3% 5”0/622; If})%*jf %/Jzzﬁu
Al 522 0 0 1519 0.9
A2 511.56 2 10.44 1519 0.9
A3 15 501.12 4 20.88 1519 0.9
A4 490.68 6 31.32 1519 0.9
A5 480.24 8 41.76 1519 0.9
A6 469.8 10 52.20 1519 0.9
Bl 441 0 0 1519 0.9
B2 432.18 2 8.82 1519 0.9
B3 20 42336 4 17.64 1519 0.9
B4 41454 6 26.46 1519 0.9
B5 405.72 8 35.28 1519 0.9
B6 396.9 10 44.10 1519 0.9
Cl 359 0 0 1519 0.9
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Continued
C2 351.82 2 7.18 1519 0.9
C3 25 344.64 4 14.36 1519 0.9
C4 337.46 6 21.54 1519 0.9
C5 330.28 8 28.72 1519 0.9
C6 323.1 10 35.90 1519 0.9
2.2. WEEHIE

)4 W AN ) RS PR AR i : SR A 100 mm x 100 mm % 100 mm R #EAT 7y A1 e 150 K
A 100 x 50 mm {HBATEKPERE WS JIAPEREXS N 7 dy 28 d & 3 MkBR, IEUKIERE 3 Dils. N
TORIEZ KRB BA RAFH TAEPERE, BRECRMEMMICA AL, flg TZMMRES, IR IH %
TEwE 1 R, #& SRR RS R, RN T 77 s . B s, P
AR, R0 £2) CHIZAFTIRY 24 h Ja i, TAFRHETRY = IR 47 M3 -

2950%FF AN PR AKX
FHAKBEN A

t B ’—>‘ BibE30s ’—>‘ TN ’ﬁ BE#E30s ’

e <—( B8 L min }<—‘ S ]

Figure 1. Preparation process flow chart of pervious concrete

B 1. EACRELHIE T ZRIEE

2.3. MR A%

1) HoHsR A

A1 R b 507 7K VR 5k e s 5 B2 PR 000 5 B4R R A S VR e ) 7 v, ARG 43R E GB/T50081-2019
CREE PR 72V REREG T VERRE) FUEBUT . TR g SE 51 ek, In#E % 0.5 MPa/s.

FKIREE @R LA L, CPRERZE, TERHAT YU SRR, FLNTH R R A S R R T
SRS B, NPT SR HER M, S E B AR R AR S, DK IR B A K IR v S R ST ik
LRI LA 2).

Figure 2. Cement paste to smooth the compressive test block

B 2. 7K RAR T B E IR
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2) #EKZER

B KR TR A R 5 P L AR IR T 2R 47 25 B (L ] 3), K 35 dt i AR RN 328 /K A 388 Hh R ) 2%
BRCROLE 4), ZEEEWG, BREEBRNGKRE, IRk NS 7 ReEK, R FE
KA B 2 AR R KA 2, it /KR HE K AL KRR e JE R ER TR A B A8 K 1 Ab Bk,
3% 5 min M FIKEQ), BEE 3 KECFHME, JEEBGEK ERKM2ZMH), RS 1.0 mm, FHEE
T R e A FP S KR R K PR (T, A5 E 0.5°C, WRBR 45 BRI = HOuR R R T B8, T8 K R B
W% 1.0 x 107 cm/s)

Figure 3. Vaseline seal permeable test block

Bl 3. FLEmEEEKI R

Figure 4. Permeability coefficient testing device

Bl 4. BARBMAKE

BEARABOH A

_ 9L
AHt

A K—KIEN T CRARFERTE K R cm/s;
QA t B K E, cm’;
L—RH &, om;
A—RFER B R, em’;

H—/KALZE, cm;
t—H?J-I‘EU’ So
3. REERDR
3.1. EHIRN A E HIRFLBRZETIEKERTIESRE AW
K5 N 15% 20% 25% B FrfLBRR T, AEEKS EIZEKRE 1 7d. 28 d PUERE . B o
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Kl 5(a) B 5(b)s Bl S T, =M EFLRBEABNEERAKG, H7d. 28 d PrEmEA 2 H e
KIGINE S SIEKIBEN 2%0, =P B ARFLBRZ 1 K R Sk L0 i FE IR B 5, 3R TH 28R
BE; WERBEN 6%, X =F HARFLER R PRSI #A 2] T o E, HAERT 2%B &, Wik
WG%: ARERKB EMBIE KN, PURMREITG 2 T EBY, WERKSEHE P KRE 10%5E, fTUE
H T = 5 AR FLBR 20 /K TR EE L hT SR FE A B BCR, (HESGERR RIS, SEMEAME. iR
RIG AR ALE N TR H . R EA R KOL KGN, B GEARNSKRA KRR, HE] 5K
Ve KA BT H B Ca(OH), PA K Hifth— S840 &Mk A — OKAL R, A2 B B AT o8 e o B OB I C-S-H ik
B, BEfK Ca(OH), & &, HURHEG WA E, $eFHE KIREE L 50 S 5 % S ) —J7 A2 i K
PSR, A 5 & KA = ER RSB e K R AL i AR P e A A AL, BN SER B R .
FEE IR 0 KL R S8 % AR R M A 3kt 1 3B K TR B Rk S S A X I AT A5 4, i T DU R
[12]; UFEKBEIER 6% ML E, BTFREK KA KRN FE KRR Ca(OH),, TMKIBKIL=)
Ca(OH), AZASA M, HAREAMK, Fik, MERKBREIIN, K5 0K R EEKIT 6
RAHER, NHEFBRA N, WRIAK, SERMAHEGKEZ, SEKRKEATT S, BRIt
375 7K VR e s B R ) MR KR 13 ]

FEAR AT KR EE T 7 d B SR E R T ROR ZAL T 28 dFEREIRB N 6%, HARFLER R 15%+20%-
25%M10 7 d FUERER KRN 12.1%. 27.4%. 40.7%, 28 d K FN 5.7%. 12.6%. 27.9%. JRHELET
KB MR TG T, SR 5K KA FE YD Ca(OH), KA oKL B, A B H SR C-S-H B,
IRATIAK VAR A IR 2, 32 i KRB TSR AL s 5 PRI K — OKAAE u) C-S-H R H &34 2,
WAL T BB 22 R K, DR T B AT I A VR T P AR IR, AT T KR SR AR 1 — 2Bk, B
Ji5 AR R B KRR [ 14] 6

BNREIR A [F) HARFLIR 235 AR EE L PR SR ST SERAE, 1E 6%BET, 15%. 20%. 25%
A HARFLBR A 28 d FUE SR K R AR R T I UE L 2 R T 5.7% 12.6%- 27.9%, $&EFFRCR BB
e JRETET, HARSLBRZREUNN, HOKRREEES, KRR KRS ey, 52 & J14F i nlxt
HORHE B AR G iR [ e AR g K TR A o o T TR R R AR B R R B G A I R R R
W& H bR LBR 2R AN O, R AR R A Wi, 35 K TR B AR RBER T 202 M B R R I 3 21K e
AR, TS B AR YERE, T DL K H AR FLIR 2208 7K TR 5t bt e 5 B2 1R s 22 LG /) B ARAL
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Figure 5. Relationship between silica fume content and compressive
strength under different goal porosities

E 5 TEBEHFRLMETHRSESHERE ZERXER

3.2. ERMAE BIRFLIRR T ERRLEK R BAIR M

Kl 6 45 T BARALBREE RN 15% 20%. 25%KI, AFEEEKBEE KRS 1) 28 d K RE. WEH
AR H, INBEIEAIEKZBIRF B R, MEEKBENAWIRT, HXNEK R
T8, S5/hB8E TFIETAHR. JFEEETRKIS AT DR SRR AR ORGSR, 350K I A0t Bkt
MR )1, SIFE, KRR ERA BTRR, JUFEARAE TN, 568 T B KRS LB mr
ARG, AFE AR LN AR ILEE 2, FLERK. BRI SRIES 8 m R 1 20 A O A5 2R &7
Mo, DRk G KRE KB B B K IS B . TERERIBEN 2%8F, 15%. 20%. 25% H ARl
B 533 K TR L 3B K R B BIHRTE 138.5% 82.1%. 3.3%, BEH AArfLBRRIE A, mEARHE KRS+
KV I G R REHTRSS o 3K 2 RO T K HARILBR ., NHRILBRRRI KR A S ®Z, BHE
Gy RAE TR, RSB AL ZE, SEME K BOR s K H bR FLRR 2 3% K R AR
By JUFASRA T MEEING . FAEEK HFR LB, /N HFRFLER 2R % KM 2 Ak & &= S 3 i
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Figure 6. Relationship between silica fume content and permeability
coefficient under different goal porosities

E 6. TEIBFFLMETHRIBESEKARZERXSR

3.3. EHRAE BFRFLIRZETIENR R IR AR

K7 AR NI = H AR FLBR SR B /KR B L BRI . 14 7(a) 9 15% HARSLBRZS, WTLLA H
HOOAR E 2R RIS 15 7(b)2 20% HARSLERER, AT BUE HL BAT B (i RR,  (EAH AT
HORHBIK VAT BRI UGG 25 151 7(c) v 25% AARFLERER, W LA A K 2 K AR AE A A RHE] 7K T
Akt B EBIRETI, AILEEE H AR LRI R, KRG KB XA IZHT R e 22
ARARE RHEDK YA R . JRIAE T, /N HARSLBRRIT, HORVERAEE L, IR 585 KO F kT
REESWBENERELS, RGNS, KIEAEE KR, RPUBIRGE 5, BULHOR B8R AR B RAL: K
FARSLBRRIN, BT AHARE R K P A B, 0 E RO AR AN A, 52 I 0 F ISR PURS IR BE 70258
BUE RSO 2 2R AR KA At

e n,
[ %

8. %
e
&
PRA
Ve

-y Y D - AT SN ! - :,Y?‘L, & Lo & :
(a) 15% HprfLERZ (b) 20% H ARFLBRZR (c) 25% H el %

Figure 7. Fracture section of pervious concrete under three goal porosities without silica fume

B 7. RiBEREZFBERFLRE TENR 8 L AR i &

K8 NIBN 6%IEIKIN , ANIR] H R ALERZ N Z K TR B L BRI, % LE 24 B R LBRZE A 15% 0 ]
7(a) 514 8(a), ATLAE B NGB KR L, FLRRIT I 5 2 nE A ARL, U5 DUERHEA v T I A
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L EFRALEE R 25%01 7(c) 5l 8(c), FTLAEH, HBHEAMEL, S NEKKEKREE L, HAR B
MBS EEZ . JRAE T, BEE B ARFLBR G R, BRI L 7 55 020 B R AN AR, 1T
AR5 NPT LA SR AR PR RE 3R MR SS MORHIRPURIR IO BE 0, K H Fn AL B B /K R B - 1) 39 5 41
PASEDGR I, T T R 2 B RS

(a) 15% HbrfLBIZR (b) 20% H brALER =

Figure 8. Fracture section of pervious concrete under three goal porosities with 6% silica fume
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