20194 1 A
HF40% A1

I N

Journal of Zhengzhou University ( Engineering Science)

(T % ) Jan. 2019

Vol. 40

XEHS:1671 -6833(2019)01 - 0062 - 05

= HEKE B

SRMEEaE

\ = 1,2,3
FEm

NEFHES

52%1,2,3

(LA R KR 5 BRI~ Be , T RE ASM 450001 5 2. 5 K FE Al B0 e A 0 168 5 50 A 1) 5Kl 5 BK 45 T 52

B,

W E: aRVEXBAR-—FE

REBHARAH. AT ABAQUS SR M2 5 THER LM BA L KR FE
WEE B G RNEATEERBHBAERA THI KRS TR 2
WE A EHBYREE , BaREEMAERDEEML; &

ST B
B EERALEH/MO6m A4 meEHAFE

B A Mises B A B EREL; R@HFHA 1.0 MPaid £ & A %I
N B RWE AT TR EEETEXT AR EBYKRALR T EFFHE

TR R A FAA R B R T S IRIE.
KR HAREE

FESES: TUI2 XHiFRER: A

0 3|3

HEAK /8 8 2 PR 3 T A AT ml i i S A it
Wil 2 Ik T KB AN 7 & B, HE KA T A A AR AN I
PR 2015 47 FR Kb kT HE K A8 T SR
FEC T 50 A B SR, BE & HEK A 8 1 75
BRI T A T ph I | 2 B H T3 6 2
EAL T8

HoKE B g E S FE LR FIZE e, It
7 VR Bl R L BT R A ™ T
BRI BRI T SRR B S
it B LA AR G B B XU 4 B A b
b A BESMIU, A4 RE SN B K [ A DT
REIEE SRR EAREWE R, mE 1 s, B
B, IR T N F 2 A 31 4 hn [ 48 &2 5
EEF,[%S].

2838 fif 2/ A AR I AE T BUAE Wy e
I E R 40, RS MRENFERZ —,
[ N &b [ 58 5 38 oy 2AE R MR A Il )
Wi 1o T T K BF 9. Rakitin 25 5206 T 52 il

W HH:2018 -01 -20; /81T HH#A:2018 - 05 - 06

R AR 450001 5 3. 7K F) 5 5236 H i 3500 42 42 Bi7 97 10 1 4 0 [ B15RT oL

TR M 450001 )

B R TR SRS A E T R, R e EE N FRERL

3R B A 0 = e A R 2t st
s R kA, a8 AT

SR K T R@FH A 0.5 MPa
KLk BT T A A LR, F

s RABLE; RBME; aaRWEREK;, HFHR
doi:10. 13705/j. issn. 1671 — 6833.2018.04. 014

1 ExEERTMIEERE
Filling the disengaging and sealing the leakage

Fig. 1
TF AR TR K 1 40 60 A IR R L B 0 K 5, X
T 1 2 R AT T IR ARFSY, 45 R
A2 30 1 A AL AL A N TR A R R K
B LR L, Xu 255 IF R T A R OE 4T
R L2 B S 0 45 B W) A B ; Meesawasd
a1 H o B T A, 6 A8 S R VR R4S I
S DA A o T R & || R I 1o ) N sl : Y 1= e
% 8 35 5% W A5 T 1 2% P BB 5 Alzabeebee %517 5 i
N =2 A B TR R o B B AT 4
PEHEAT T B UE , XA AR R R K B B 2 1)

E®WE - EHZE G &ITHRI5H (2016 YFC0802400) 5 [€ 58 H AR B 2% 5 4 % B 01 H (5167853 ) s K A AR 24 4
ARG W DT H (41404096 ) 5 17 g 48 B HOC T H (152102310066 ) 5 K8 K 22 4L 75 1 4F 200 % Jie 2 &

#EBh I A (1621323001)

BASEE  ELWI(1957—) 55 e Jal 0 M e 2 oz, v ) AR g g e, o 280 DA 2 il 5t B8 o L 5

&5 H RWFE , E-mail ; fuming573@126. com.



%13

2, 4 B 2 HE KA O R R WA ST A R o AT 63

KR AT T A 2N RSN B TF Eular-
Berhoulli 314 b 3 G2 455 B i 52 3 o 2% 1 N 4%
OB W HEAT T AT EERYRM
1/4 ZEAAR S ALY, 43 B T A8 T8 A 25 49 1 201
TR . mEEE T TR T REY
BEM FEBEIE S BRI, 45 R %R
W, m R Z M AT EBETEMR S BRA
SR TRIVE LR

SEF NG BB S AR R A e
A AL R ORI A N B ok Al 4R PR 3L RE L, R
ABAQUS A BRICH M8 3r T = 4 B A A, JF 2
238 faf B AE R IE R I R A A I A R
WiE 5 5 W ) 2 R Y

1 BARTER

1.1 RESH

BRI R A x 58 x 5 =12 m x 10 m x
8 m, JH I AE A S D TR R TR LR R R 2
B2 s, Hor i 2 | 6 2= RIS 56 2 4 R 46

SRPEA Y, L ARR T M-C 5 SR, 41 6 S 8
W 1 Fis, 86 C30 IR EE 45, R R B+t
P BB PERCRY A TE R Ry 6 WA LA, B A
FMEKER2 m, N 10 m, BEE 0.1 m, HIYE 2 m.
TEIE 2 (a) BT b BE — AR 1T m (R 0. 1 m f 3
T XA R 2. [ 3 O 172 BRI A, 22 19
REAURAE I, 45 A TR ALY RE , B4 45 18 R A%
PO 0.1 m AR AR SR DA 320 5 0 A I A7 5 i
TN B9 7515 T 4 O BN R

VT REEL(02 m)
KBRS REA (0.4 m)
FiKFasE 1(0.2 m)
0.5m BH(7.2 m)

9—40‘1 m

B E
10.0 m
(a) =4EH (b) FiTm &
B2 itEERE

Fig.2 Calculation model
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Tab.1 Material parameters

bk ik AR S R, IR VK

(kg'm™") E/MPa C/kPa @/ (°) Ap/(°)
Wi IR EE + AC20 2 420 1 200 0.30 — — —
KRR E A CTB 2 360 1 500 0.25 — — —
A KFE £ 2 200 500 0.35 — — —
JEs2+ 2 000 80 0.35 30 30 0
B+ 2 000 100 0.27 40 22 0
mEY 400 165 0.20 — — —
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Fig.3 1/2 structure mesh
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Fig.4 The ppe segment
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Analysis of the Mechanical Characteristics of Disengaging Drainage Pipe Before

and After Polymer Repairing

LI Bin"*?, FANG Hongyuan'?®, WANG Fuming' "

(1. College of Water Conservancy & Environmental Engineering, Zhengzhou University. Zhengzhou 450001, China; 2. National
Local Joint Engineering Laboratory of Major Infrastructure Testing and Rehabilitation Technology, Zhengzhou 450001, China; 3.

Collaborative Innovation Center of Water Conservancy and Transportation Infrastructure Safety, Zhengzhou 450001, China)

Abstract; Polymer grouting technology was a kind of economical and efficient method for leakage pipeline.
However, the application of this technology for the restore statue of the mechanical properties of the pipe after
repairing was not yet clear. In this paper, the three-dimensional numerical model of the road structure, sub-
grade and pipe-soil interaction were established by the ABAQUS software. The longitudinal and circumferential
mechanical properties of normal pipe, disengaging pipe and polymer-repaired pipe under traffic load were com-
pared and analyzed. The results showed traffic load had obvious influence on the pipe stresses and deforma-
tions in the range of 6 m and 4 m on both sides of its position, and the influence was positively correlated with
the amplitude of traffic load. The stresses at the bell and spigot joints were highly discontinuous. When traffic
load was 1. 0 MPa, the stresses and deformations of the pipe are obviously greater than that of traffic load is
0.5 MPa; The stresses and deformations of the pipe recovered to the normal pipe level after the disengaging
was repaired by the polymer, and a reliable and effective repairing effect was achieved. The research results
provided a theoretical basis for the implementation of targeted pipe repair.

Key words: drainage pipe; disengaging pipe; traffic load; polymer grouting technology; mechanical characteristics



