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Abstract

Using the chopped polypropylene fiber as the reinforcing material, different sizes and dosages of
chopped polypropylene fiber permeable concrete (CPPFPC) were designed. The influence of dif-
ferent sizes and dosage on the compressive strength, folding strength, water permeability and
impact resistance of permeable concrete were analyzed through experiments. The results show
that when the amount of chopped polypropylene fiber of each size is 0.2%, the comprehensive
performance of permeable concrete is good; chopped polypropylene fiber improves the compres-
sive strength, folding resistance and impact resistance of permeable concrete. The improvement
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effect of the antifolding strength is weak compared to the compressive strength, and the impact
resistance performance is more significantly improved.
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1. 5|

BRI A NI 4RI T R R SUAMORL,  RRUS IR M AR IR T B KR BERE ), R R
AEASKIEIMER, SR EITT AT IE T[] (HIE K IREE T S M AN B L 5 A vy DA B 1 O ) e e PR
il T FAE LR IR T A R A A 2]

WFFLRM, B AKIREE 1 F 2 Ve RERLE K M REME LA TS, B2 J1 22 MR B AR KRR T b Sk 2L 0% K
RE[3], &SGR LA Bk mnE K TR LR A, 223G BF K R BB . T d 38 K H AR LB 2k
BN BB K, TSl FL R AR 4] [5] [6]. PEILE, AT ESRTE I KR Fy s RS G R I S
JAUIZE AK A R BN R o 2 I T A B e R A D FH VR L et ), RIS R
BURAE 7], (EZEARE LB NG R4, AR B T E RS L ) e o eR, JHHE
K RETC B . AR [8] -

RN A E . DI RN AR AR BRI 25 (9], H A [ N Ah 2= B 78 7 90 D) 5% T4 0 2 4 vt
AR KR EEAT H AR FLER 2 T 3% /K VR e -V RE AU S2 R [10] [11] [12], (E R VISR I 41 4 AN [R] RS Ais
XoF 3% KR e L M RESC I I D . N T R H BTAEE R I, ARBEARLE 15% H AR LR R, AR
S 6 mm. 12 mm. 18 mm VIR LT 4E, KL DA E 70 H 0.1%. 0.2%. 0.3%43 N i /KiR ik
+o HFRARFRNR ;. ANFES R D) RN L 45 B KRG LR PUITsRE . &K REN P 5 58 B
AT

2. EMRIRREAR
2.1. R#E

AR KA FCIE FH 7K  H i A LK PR AT BR 22 7] A2 7= [ P-O 42.5, HLAERESRbS L 1; BB
LR, RiZK 4.5~9.5 mm, HAERESRFR WK 2; ZF4Eik B KD EEM A R AR A1) 6 mm. 12
mm. 18 mm VIR AELIE 1), HARRESRAR WA 3: A HI/K N SEI6 %938 H kK .

Table 1. Basic physical and mechanical properties of cement

= 1L KRB ARYIE S F M RE

sty 3 th?ﬁf{ P25 BT 18] /min PidrosE/MPa P& 58 IMPa
fg-cm=)  /(m-kg™) Y %k 3d 28 d 3d 28.d
31 335 165 210 5.8 6.9 30.1 485
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Table 2. Grastone performance indicators
= 2. FEATEREIEAR

HEHRLAR RWEL B SR % RS E BRI RE R
/mm I(kg-m3) I(kg-m3) 1% 1% 1%
45~95 2745 1440 0.8 0.7 5 47

L O N W s i s iaustonl il

Figure 1. Chopped polypropylene fiber (6 mm, 12 mm, 18 mm)
1. EYIBRABAEGRK S 6 mm, 12 mm, 18 mm)

Table 3. Performance index of chopped polypropylene fiber
= 3. MYIRABAUE N EEIRIR

SF 4K /(f. {ng_S) UM KR mm *iffjlﬁ’g BUPERCRMPa T LAE (/%
EUIR NG Ao 910 15.0~48.0 6/12/18 >458 >4000 29.8
22. REAR

AW TR AR AT B KRB L RS A Le BT, BT S5 B A 7KV 2R A4 S 78— 30 4 W TR1 LR,
AR IH AR5 9 R LR E, FARATUK IR AR AR AEARAR A KA TR 2 F o AR AT ST a2 7K TR gt
T BEHERC A LEIEAT (R BEREE, 7E/KIKEEY 0.35 i KR EE - P A IR S HE[13] . Ik, AEGLAK
IKEE 0.35, Wit LI 15% M) o 4F 4L KR et A B HEx AL, Bt ARG 6 mm. 12 mm, 18 mm,
BEHN 0.1%-. 0.2%. 0.3%[1) 5T 5 TR Ms £ 432 /K I 5k 1 (CPPFPC), AT A L4 4.

Table 4. Mix ratio of CPPFPC
5% 4. CPPFPC BL&EE

iy ORI nineeee (ljéf‘fﬁg) /(kg?;] 5 Rk %ﬁ*ﬁ;ﬁ;
A-0-0 0] 0 483 169 1411 0
A-6-0.1 6 0.1 482 169 1411 0.91
A-6-0.2 6 0.2 481 169 1411 1.82
A-6-0.3 6 0.3 480 169 1411 2.73
A-12-0.1 12 0.1 482 169 1411 0.91
A-12-0.2 12 0.2 481 169 1411 1.82
A-12-0.3 12 0.3 480 169 1411 2.73
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Bk
A-18-0.1 18 0.1 482 169 1411 0.91
A-18-0.2 18 0.2 481 169 1411 1.82
A-18-0.3 18 0.3 480 169 1411 2.73

AR HIE 7R A 100 mm x 100 mm x 100 mm. 40 mm x 40 mm x 160 mm A1 de100 x 50 mm (1] =
R EE IR, Al RPUE R . BT iR ANE K R G R & L2 E 2 Fos, wlff
7 BRI, N LA 5 4% S T, 24 h JSPRBOBOhR TR 97 5 7R 97 [14] [15].

STYEFEN AN 50%+%A 7K
v v
BRHEA > i 308 BB > i FE 60s
v
Rl [ HidE 60s [ AR AFEEA K

Figure 2. Preparation process flow diagram of CPPFPC
[ 2. CPPFPC #ll& L ZRiEE

2.3. MR FE
2.3.1. IEIFEENR

AT T A X 37 7K TR U BT 9 I SR A Al VR R L R U vk, B e R R SR bR i
GBT50081-2019 (VR &t LB Jy 241 RE I8 vk bn i) AT .
2.3.2. 1IBIKMEBER,

BRI B KR B K RECR R R . ME W B PRAEFEY F A 2E 15 A0 B B H 52
TR Ay, FR e Xt H VU & BT 2% = (LA 3(a)), K3 BT BN IE K s T B s B ROR, #
BIAPRIG, BEEE KR E RN K G, MRS BT K, RS KR EE il B — @ K AL,

K R

m

/

Figure 3. Schematic diagram of seal test block and pervious device
B 3. mHiARREKREREE
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e KA KR e i e TF G IR . B B AR IR AR E/K, 03¢ 1 min (% /K E(Q),  BEHIE KA
2 ERKRALZE(H), R T SR 50t A2 oK PR (T) (LA 3(b)), kI8 SRE = ol FE P I, %
TR IE K REL
_QL
e = AHt
Horp ke ON/KIE TCRHARERIE K RS emeshs Q A t Fb i ik &, om®s L NREEMIR I,
cm; A JHURRER ERIEH, cm?; H 7KL Z, cm; t NBFE], s.
2.3.3. fuEEsEMlA
P Ae A5G 2 R 92 E ACIS44 23 &1t v B3 B R0 % % [16], WRIRZE B 4 fion. %2
PR N IREAE A B4R D = 100 mm, & & h = 50 mm, phii 4R F 8 m = 3.0 kg, ¢ 8 R 7% & 2 h = 450 mm,
FEHFNESAAA

)

Lpbaigl 2 kil 3 AL 4. EAR
Figure 4. Drop hammer impact schematic diagram and test device

4. FEHRETEERANKE

ARG 77 20 LR LA R R R P s BRI firh e e 70 O JFanikEe 2= alih 58 — b B A g
(B b B Nps @ WIS, AR TR e 22 U1 RIS B AR e AR H b o B 19 B N, N 3
& SURAFBER R E: Q) AW R BRI s OB ZE (NN @ b, R GTh o i
LR o T S BT A e, Hab D W 3o b DU THER T U R

W = Nmgh )

Hoe Wb eh, Jr N ORI RS, m bR R, kg: g NEE JINEEE(EL 9.8), ms? hoN
M EE YRR RS, m.

2.3.4. SEM W F4F
AR ] GeminiSEM 360 Z 51493 L T R M E S AR RIGAEKE .. BEMSH M2
FIWEIR S (OISR, MAHOW 45 #4923 b7 48 1) 38 TR s K P R 4B B o i 7K TR g - PRI S

3. B{RESH
3.1 fHESEE

{15 4 CPPFPC 7.d. 28 d Hi/EitEAK R . MIRIEEHE »HT/5H, CPPFPC 9 7d. 28 d fiT/E5RE
BT LT 2 335 K TR - 3 v A B TS B 431 9.3%~39.6%F11 22.7%~47.2%., i 458 HNEuis i, %
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Figure 5. Curves of the compressive strength changes of CPPFPC
[ 5. CPPFPC fi/E iR B T L iz
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< 6 y CPPFPC 7 d. 28 d JiffromfEa8tb o R . MR E 0 #115 H, CPPFPC 1) 7 d. 28 d Jiffrsmfe
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Figure 6. Curve of changes in resistance strength of CPPFPC
[ 6. CPPFPC i 32 L Y2k

3.3. iBEKMERE

HIEl 7 WO, WS R U 2R PR I 21 4 RS (88 RN RO 2R 4B g, &K IR et (1 28 d iEK &
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Figure 7. Changes of fiber size, incorporation and water permeability coefficient
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] 8(b) APt B R R, CPPFPC Hiiils IR BB o 4 4 325 7K TRt i oy IR E0E B B 1 =i
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Figure 8. Effect of chopped polypropylene fiber of different sizes and dosage on impact resistance of 28 d pervious concrete.
(a) The change relationship of the impact work; (b) Change relationship of impact times

8. FEIR . BEEVBRBAEIENRERL 28 d HumHHEEMEZMm. () MENTUEFR; (b) HIFAHE
x&

35. ZWMAMUESH

Ko KiR e B YRR =M RO EA RS BRI T 5 28 d JURMRE . HLifrsmEAEK 25
AT 2 WA, BRI 9 (B SEE U I 2R) o A 7 T L, JE VIR IR £T4E 6 mm. 12 mm,
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Figure 9. Fitting relationship between incorporation and permeability coefficient and compressive folding strength at differ-
ent sizes
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T I AN )RS 045 2 P U 3R TR 0 A 4438 /K TR 1 2 W R OB i 7, 73 R A4 i

(1) EYIRWIEAAERBAFE ARG L PURREE . PrirdEHA —E s, 7 d. 28 d ks
FEAEHEME L 23 4R T 9.3%~39.6% A1 22.7%~47.2%; 7 d. 28 d HiIrsmE Rt /> MR T 13.1%~24.7%
H17.5%~12.2%, {HEARSEFBCRA XS TP AR5 -

(2) BEH VIR IS4k RF 3B BN, 3B K IR I (135 7K 28 5008 S DS 186 K5 v/ 2Btk
IR PIEE4E 6 mm. 12 mm, 18 mm =Ff R~ 4I7E 0.2%35 B A Bl KB K 2 7098 5.8 mmes ™,
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(3) CPPFPC B AT 4 /KRB L puph o IR B = T 1.5~3.0 fif. TCLF 4 /KR BE 78 L 25—k 3
B ) B KA, O YEE KRS LIEYI RS B RS K AR, T CPPFPC #1345, —M
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