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EXPERIMENT ON BEHAVIOUR OF POLYPROPYLENE-FIBER-NET
SHOTCRETE AND LINING

Zhu Yongquan, Liu Yong, Liu Zhichun, Bian Yihai
(School of Civil Engineering, Shijiazhuang Railway Institute, Shijiazhuang 050043 China)
Abstract In comparison with the traditional plain shotcrete, the tensile, flexural and permeability strength of
polyropylene-fiber-net shotcrete are improved for 56.2%, 92.9% and 100%, respectively. The density and quality
stability of concrete are improved. the resilience loss is reduced for 10%~20%. and dust is reduced for more than
100% in the spraying. In railway and highway tunnels, polyropylene-fiber-net shotcrete has been used as primary
support and permanent lining successfully. A comprehensive construction technology has been formed, and the
structural strength and quality have been improved in recent years.
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2 RABRAHEMEREL HFEENE
AL

2.1 REHH
(1) BAHATENGE. RALRRLTHN
BRARATDEHRBNGTENTSE, KE 20

mm; HE 091 g/om’s FIRE 370 MPa; P
$3.7 GPa; Wi R K KT 80%: {EEHR 100 pm.

(2) 7K. RAFTILHIEES™ “KIT " Kk,
MFEH 5.8%; YIEERTIAIY 75 min; SREERTIE]N 220
min; 28 d FiEIREN 59.2 MPa; 28 d MIFRAE R
8.21 MPa.

3) HER. ARE®AR. BANR D =
10 mm, 5~10 mm %&&, FEVER, EEEHERR
7.8%, IEEHEH.

(4) dER. T, u =28, HE RERLF.

(5) Ahmnd. Wt EPU T EF-MEREK
BEEER, BEAKEHER 06%, mAE
18%~20%.

(6) MK, KRB FIXAK.
22 AL

KEKLEW/C=036, Kie. AF. BTFHER
BC:S:G=1:178:208. KiRFHE 460 kg/m’,
RABTERUGERBESINA 00%, 0.1%,
0.15%, 0.2%F 0.25%, EMFI K RETHESHm
A 0.00, 090, 1.35, 1.80 F12.25 kg MI&F4E. RK
Aot Bgm Sk 1 Bion. RIATERKERAES 51 #1%
NHFRBHGE. 5. HE. UERNZhaEN
A RARNARLE, HERWNR 2 i,

B 2 i, BEBENEM, BELHER

£1 FAERBLEAHAR

Table1 Components of test member material of polypropylene-fiber-net concrete kg m”
ESis a K¥E K B 2¥2) A 45 3
A-1 460 166 819 957 299 0.00
A-2 460 166 819 957 2.99 0.90
A-3 460 166 819 957 2.99 1.35
A4 460 166 819 957 299 1.80
A-5 460 166 819 957 2.99 2.25

R RESAEMBHERLEERRESR
Table 2 Testing results of properties of polypropylene-fiber-net shotcrete MPa
W%y  BROEUEEA B R AE PUESRE Vg KENBE HERBH KK AFBEHRK MBS L

A-l 3.93 4.66 523 9 0.062 22 1.83
A2 5.93 8.06 55.8 14 0.026 0.8 046
A3 6.09 8.8l 56.5 16 0.005 04 0.43
A4 6.14 8.99 56.8 18 0014 03 070
A5 6.19 9.23 54.9 18 0.007 02 0.65
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BEK, MERBEN 0.1%0, BELEFEER
6.7%;: U¥HERBEN 0.2%F, BELEHEERR
8.6%: BABSKEWKAS, NERBEEMARH
B. ESENYM, BELENNERENE
Z, LEBBEN 0.1%0, IRERE S1%: HER
BEY 0.2%E, SRR 56.2%. MBS BB %
BEMNTEEM, JERBEN 0.1%0: 5REEEM
3%, HEBBEN 02%0; BEFRE 929%. Xf
FHBKES, ATBARRGHENMBEELK
Kok THEBHEWYE. TREgGE T REARERY
FMRAERG, NIRRT HIUBES . MEAES
B, BELRBEHIMNEE. YHERBE
A 0.1%0F, PUB/KEIRS 55.6%: LHREBEN
0.2%0Rt, FBKEHRE 100%. WA HLE.
NEE. MEARNE. BEHHTEEEKX.
RIEAEBESRETHEXARNMKE, &
HEBHRABTENERIBEN A 0.1%~0.2%.

3 BAKAEMIAABRRELER
B33P R R A

JUEER, TR 4Rt 5 R &R T84 X #
B, CSHRIINHTZREBRETRE. 1996 £ 7 BE
1997 £ 3 B, EREZ AR KEMEE, R
B | S PSRBT, XHRRGTEE
A EHRAE TR, R T
A, BRRIIHFR T RREEF SRR ER
FIE. 1997 €7 BE 19984 6 B, =& KE®
ABNARSRRE, K¥H. BEEE,. XARRE
FHRE TN, AP ETER, B
AT AGABNRE L SHEX 2 080 m’. 1999
£ 8 AE 1999 € 12 B, 7E/KMEH% SR ERE
, RARNGTEMSNBSRE AR
P, IFRAXE IS EF R RS E R
SHRELEASTH, EARERBEN 0.2% &4
T, &HEE 100 m KBEBEXNXY, @B ESE
NFEmEER EMXA, AEAMEEE YL
Lo 19993 BE 19994 12 A, EHEEkKE&E
WEHEK5192m), 1768 miy 1, NREEE
K 660 m FFE LRI, RARREL % MNE
migtiREtt, BAHEIX 6 624 m®, BAELHNG
M htREE L, BAONBEFHE, REBERE.

ZRTEMEF I, TETHE, 2FFRNE.

4 BAKTHEPMETSEETEKE
BB R

EERRREFHRLHKKEE, BEAHDK
13344+955~DK1335+716, £+ 761 m, BKHH
213 m. BFEFEMERR LIRS, B 0%
45 m MO 56 m AIVEEE, FHBRE AR
BlE, MBKHNBTARRE, HMEREATIEAVE
58

RESGEF LR EEPOEN, RESFHE
1 TR B A B R B 60 m 5K F 2 TR 4 &1 4 M g
SHRE T MEAKARTIAR, XREREBERE DKI1335+
510~+570, 2% 60 m, H+ DK1335+510~+530
K20 m, BRER 10 cm, FHEBE 135 kg/m’s
DK1335+530~+550 £ 20 m, B{EERE 10 cm,
4B R 1.8 kg/m’; DK1335+550~+570 ¥ 20 m,
W2EE 15cm, FHBE 0.9 kg/m’.

KA WL AR ZIAEE R 2 [ A = RS MR
£H4E, 32.5 Sk, MBREKEA. AR KK, K
Ve BA 1K AE D ERTIMEKTI =1
1.76 2 1.76 : 0.4 : 0.004 : 0.003, ESP-60 H$i =, W% &
P, BABIS TZ.

EREMBENEEER, BIHFXARMSEE
REEGFL, BEBE, FiIEEHEEEXRE, ¥
KHBIZENT 80mm, HWRBREERAT 85%, #
KIXP) T AERBERE. BRGTHENE AR
B+ BEEAFIZEHBES, NENBREBEN KA
FE, WIS, BB EERE T Wi EXK,
BKW R R B 30 cm.

WG KRR BE R 3 iR, BRGL
SRR RE L, HRFER T RIrEXR, B
WiSRAE R, SREEBHMED.

S R S [R5 2k IR A 10.7%, AEE
7 7.5%, YENZAIKE 1.27 mg/m’,

HET 43 5i%E DK 13354500, +520, +540, +
560 3£ 4 AMWTE, B 3 N AFRSENRE KIKIERY
XTHE, AR#ITEEES. MENS. ALER
M T EN . KAEEEHNB RN BRAE
Wk 4 fiR.

2 W T Y RIS 43 S B 8 T L RRI 8% FE R 7K
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%3 BRESHEREN NS ER LRGN EEDKI335+510~+530)

Table 3 In-site experiment results of wet polypropylene-fiber-net shotcrete strength (DK1335+510~ +530) MPa
UERE LR REE
oy
3d 7d 28d 3d 7d 28d
1 14.7 30.0 44.0 1.8 42 59
2 13.9 28.0 27 20 44 58
3 14.2 29.0 44.4 1.7 43 6.0
Fy 14.3 29.0 437 1.8 43 59
x4 TMEREHNNMBEN HRLE
Table 4 The measured final results of surrounding rock pressure and shotcrete stress MPa
MM E i b 1B B =M HI i A R HEEE
& DK1335+500 042 0.33 036 0.12 0.26 0.19 0.11
@ DK1335+520 0.40 0.11 0.10 010 0.20 0.09 025
-3 DK1335+540 0.11 0.15 0.20 0.10 0.13 028 010
» DK1335+560 0.11 0.22 0.15 0.11 0.25 0.27 0.25
% DK1335+500 —037 —0.27 —0.27 —0.69 —0.68
B DK1335+520 —061 —0.78 —0.11 ~0.67 —0.14
b4 DK1335+540 —=0.11 —0.10 —0.09 —093 =057 041
% DK1335+560 —0.67 —0.14 —0.08 ~0.79 —0.41]

PRk, SRMERSERAD, BRBREUER 6.5
mm, BARITTFI 1.5 mm. WERBLTH T IR
HRRET RS,

HIAT N, BEEENSHISN, BELN M
AERAN, FEREE. BREHEH 2 ELHR R

AWEMREETNESHES, EEMNHBH
RE AR ER ), WS RS R, HE.
HEERE, RAaRAEENAREES, BIEK
B, LHME. XEERKRRENANED), HET
ma A BI R, FE TREREIRNER.
Z0E, 584 MMM, T4 R AR
306.38 Ju/m, LFHH+4HE.

5 & #

(1) KL R BB NIEREIR & T 1%

GESTRE LR BT, IS B KENERR,
BinTELH . WAMMREREE. @XM T
SR AR L T E D T BN R R L AF b Al 3
BEANBA, o TR TR EREE.

) EFRBRANZARRE, LETRESE
AEMBUTREE T A RSB ERR, RET
TENGTEBE.

() Bk, ABBETNLHEMNERIEYR, R
AR B R R E S, BB
. i UERERE T KRR, R TH
SRR - A [P 45 R BRI 2B

(4) TR ET 4 R 2Lt A VR i A B E K
ARH) BRTRE, BRI R T B4
MNATEE, F8TRENBBER.
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