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Design and Application of Tunnel Waterproof Board Hanging
Cloth Trolley Robot

Cheng Bo ?, Wu Wei ?, Jia Jiayin ', Liu Lvyou ', Deng Chuanwei ', Xie Hui °, He Guotian®?, Zhao Wei
1. Chongging Juneng Construction Group Co., Ltd., Chongging 400700
2. Xijing University, Xi'an, Shaanxi 710123
3. Chongging Luban Robot Technology Research Institute Co., Ltd., Chongging 400700

Abstract : Inresponse to the problems of high labor intensity, high safety risks, and unstable quality in manual
laying and hanging of tunnel waterproof boards, a hanging trolley robot integrating walking, unwinding,
laying, and pressing has been developed. The equipment adopts a portal frame and curved track
structure, equipped with hydraulic drive and remote control system, and achieves mechanized
laying and hanging through the circular movement of the mechanical arm along the tunnel section.
The application shows that the number of operators has been reduced from 6 to 8 to 2 to 3, with an
efficiency increase of about 40%. The density and qualification rate have been significantly improved,
providing support for the mechanization of tunnel waterproofing construction.

Keywords : tunnel engineering; waterproof board; hanging cloth trolley; robot; mechanized construction

i

Bl

BRERT A TR AN S B R R MR, AR T B SR A RO . KHILLR, ENBREr i e
BN LRk, ANRER S QR LTRSS R RARE R E, Flmps, g, SZREACEM, K
A PR RS LUR R . BRSSO, THIESE S M R AR T O B R MU T AR T i 2R, ARge AR
A EMELAE BB LREEL AFA A L4758 S AR G A, RN R, (U R BT R
NI

. BEEPKIRETA EVEATSSERDIRF M IR R RS, , masti b et , FRATE, ATHE
PO B O SRS, IR R AT 2 R
(—) EHEATBETENRSSRERS e, WTURMELRIEE, RS EEAR.
BRI K BT TR S 5 YO B DB NI 23 (=) BERE THR RN BE S AR
W, (EARRER TR, O A T T S reib S . SR E T3 A R A A, TR MR

PEAVEAZ L, IR 6-8 AR AR, AR BT AL Eeasm fWFlLH’JH?kI)\*ﬁIEL_TM//'\ NI RE LT,
B, MR, EXE KRS Y, WA AR, i T M 2% 3 A e T 05k 55 A T OB PR A S BRI
AR R

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 053



HIAH T2 | MECHANICAL ENGINEERING

[ B i 8 5 [ SR kB SR AR 4Rt 5 BEE R LAV . A
WA e SRR, WIRGR AR BB R R B K R 1 4 F S ALl
Hak s, BORERAEATIN, RITFKEE TR EE.
FE 5 TAR BRI SIS T, 75 18 0 (0 0 [ A AR A P 2
I PSRRI, [ E R B R T AR b, AR
R B B A R A0 o A P R AT T A 7 ARk
A, NTHHERE BN RGER O 324N, B2 NRIRIIF
SERERUIN, SRR I TR PSR
BRI P T2 SR A A R 20 R RAE PR R A R S s e
ob, BT S B RE AT HERINL, HIpammsE, &
JHERAR, SRS ATHEERAY, GaiTEemrE, T
TR AP T ST AR K A FE 2 TR R,
RGN LAfE T2 B o R ELAREIE TR A s bR,
WA AU TAE . ASDE ., PRSI EE T
B AERAT G el A, O BRI P A T AT 2 s fR3%
FANELIT K,

=. BEKIREGAENEANIST

(—) BNEHMSTERRIST

Bi KR A B ZENL 8 AR A T BB S5 4, 1
R S7 A% 5 TR e T B, SR H AR T DA AR IE BT
MIFEE, [THE 32 A2k %50 57 J1 200 x 200H L4, W 2k bk 12 57 1
350 x 350H HAal LA RS, DAWE R ASIR]E B2 T iy s 2 5 M R B
SR, AR R 23 ROy AT (e 245 2 D RS ] B 7 5
o NIRRHIRETERSR, ROEFITNS0IRHM % B
Fra0T SRR A AES, Horp ot h b AT LS, iBfT
T 6.7 KAF N, B HTIE39 T, G T EAREHuER
FRE A BRE I L #eia=U07 R R IR sG e e, ok
TRZHE, ¥R EE G, & T2 LOERSCRE L iR E
Ho MR R By Al B 56 FE iR T 6 B 10K, iR —
WA B e G IR e . IR MR BB HE, BUER
Pk L WA T 2 A, RO ST S0 T 99 B8 24 300 22 KARMEFIBR, hy
SN IR AR ZEE S, BAUIE 4 MRS R, TR
TS A P A DA e R e, AT R AT 3 [
PIBRHB T B A /NT 3K | 4.2 K IR, R N
TR SR LR T TR, S S W N IE i I
ITHZ . BB R,

E1 PR BTN A NG5

(Z) FAEEMESRENEIET

PRI EENURCE 2 SCBUB A B S Al DA T LA,
R KR N SRS, BT TR
TRuEN 7 Lo KBS/ NEER R ALK S O Bt g1,
KR [ A JE T 5 0 22 180 1, /IVEF(PERTTREN 180028k, W&
AN 5 AR S R 3, A L R ROCE S . RS
PRI IR, MG ST TR CER, Rk
T B RS RGE A, By (b= TR TP S M AT T 1
HeBRR T RGO B o S 00 3 5
PRI, RIS R AN T, ER MU SR B R AT
Fe SR, T SRR AR T A LA, &R A
TSR T E S AP 3RTRAS  SEE U IR AU 1t — 4t
JME BTSN 2 — M, Bahid R rfeEy U AR 7k
Mo, ARG S EN T AR, TE 1A A BB E LS9
ETRO KR H R E TR0, SER SRR AR PR e B
RS A O A5 B (i s, SEMPRR I f4Ek o B AL BE, i
PRI R R IEE , Sl R B st 22, R
R TR S S R E .

(=) REERSEREHRFIET

WERG N QA ARITE., S, MUREZE) 5 HiE R
Wikl )y, EFR A 5.5 TR H ATLRE) , RETHUE LIFH
JI9 16 RN, BLELZ BE e 35 72 ) 2R AT o E s R TR
FL RN 600 285K, IBATH AL 10 2R EEFD, T2
HEOREEROR s (R8P G I LR TR 1700 20K, IBTIEIEAR
AR 30 ZAATR, MTRIPERMF R, WERSOEE NS H
PAP SRS RS, R B BOR A LI T UE AT e AL
B, BibHURE AN NS i R GUR M AT R
HEH G RO, RGBT, BIEANR %
BRI GEATE . YW RIS SRR, TR
PR, AR RGRE A, SRS R ThRE, Sl
T v Bl 2 A L B S B S AUE (I F S A R
U AR R TR S HLE LA, SRARRRIE
B A R 6, B AR R BUE AL A (L R, i
TN X LR IR S R — AL R, 2T R E R
TR [ MR S IR B RS AR R, SEIM R AL R B 3
MRS MEGIE, dE— PRI S A, B AL
TR

(M) NBAITETRFR T RITETEE

BUERAFTEI R G 15, 2 5 HUMB T EhH TR fe 4k, HLk
BT RFIVPHGE, AREE KRR AEs el 180° d1#
PENLITIRY o ATET SRR DBV M A3 DR 158 AIITE 22 T 8
2, 25 MNFE—ACFLhERL, PN R, R
[ BES A 0 (B B AR R T R SRR E , BT8R IITE
I8 RIS S X BESERUR A LYIWAR:, SRR 7oK, fhggiE
INEHAT, HURETIER 180° WA TAPRIGEES LIRRAR . (e
BRI, 15 F LT 25 BRI, SERET
% 3.5 RATFIEE A, HUHEHTE] — AVIEs R s - A 2.

054 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



FLERE (R

| B ERAN

E2URETE - HelEs e

(B) NBARRBERARTZ

Hlas NIABMER R G U A VIR fe . CCD L i s
TR AR F AR . B TR S [ S BHFFIRTK
HEASHEA, ATHERE BRI, 1SPUWRE CCD ALY
ETRCAr R, PPRIE RS BN Rk 28 AR, F8 S IRAE A
ZET ARG, 258 I F—PA R AL, B PR
el ARk, BTSSRI N B IX BESEpla N Ui,
BERR 7ok, AR, YRR 180° WA Tk
6, EERINER, BB LT 25 Luivil, 5158474
RSR, BFEHRETRE 3.5k, SBUTH SRMIHATIE T

=. BERKIREREENSRARNLNA

(—) IEmA

FERBRENE T, FSB=6.7 B KRBURAL i i 5 2258k 22
TN, &R TR, AEdai (s
P R IIRE, BLEHLSR AR R R R, (R
AN T R R, (BT /RESR T LT el A RS
No SARBEIENE T.rfr, ik A AT AT B AL S e L A2 5 |
MR, WAfTERNSEIB RS, Bahidig A MiE
&, M T B ET TR ESOE, AR RS R GEa R
Bis RS AR B I AL M 4 T 8 e, R A
KB AAR U 2 s TAE M P A F AT e, B TRk A
UFENAE . FERRETEEI T, B B Sl TR B A
A T HETN R, AR T T RS2 K, &
O B s R P 5 B B R TS MR R . A, RERRE
B2 T REH0 5 BT AR & G R B AU S A R AN A A 18 BT T
FPOERRG, HURCE T e (il BN R BEE W, (0% 5 A
AET SR DME T 8 2 10 ARk, & T A AT 24N iE
TUH, BT IR B RE AT B AR — A B TR A R
AESEREHL, DAL BIRRAL . PRIBECN LD E R, SIS

i T TP iEAs, SCBUAN AT A AR L S B s R R

(Z) MABESHARZFIMT

MNEEBRI IR, FiABEEAT 5 e Las A T2 42
TRERES AP AR L R IS Zedim, F
WA RATCF L E P 2k, EEAE IR A kT
BERESHIIEE, SRR, SR RESUES
SRS PEEERA S B T ARG B AR M B, (RIS A R e 4
APAFEHRT O W, WU B ST IS5, i
GRS SR R R G R, PR R A2,
SRS VR AR, FA RS s TR S 2R P, AR
S el [ I BE ST T, AR B N T AT R 2 85% fi
FE95% VAL, ARG T IFHRSR K E . BeRTTH, REER
LRI A AL 3 ZE 4 /NI AL ZE 1.5 Z8 2/, 7RG
HO6EB A E2EIN, LA TR 240%, FE KR
TE PR T oA A T R RIE R, ST, AR
BB — IR B A, (TR T 2 AN EIH,
AR e R, 255 N2 55 s TRk s
SHRMAGAE, LA TR FRRZ 16% 2 20%"" . FEABEREE
JrE, WU AR T B R S0 IS SR TR R
FE, BE(RT BEE A7 i A ORI N o 1A T I T D g
TR AHE 7 3l SR [ R R AR T R L T AR A5 T
&, R RREE AR AR HA PR L

e PN TEE e IR VAN DS AN £ ey L A I
BRUENEZE | AP RCRRSF A, s T TRAESE . BRI AR LA
W RIS STCEGB AR SRR T, ST AR AU AL
S¥AIM, TRLEEEN, S AR TR R,
VIR T e iU A s, R 1 DA N B S R i, 4
THRAEIMELI A, HA RAFRBORGRaE S IME Aok
BEEDLZAL I SR AR IR EEORAL G, R AR I & B ST MR
J, BRI AR R A S

24k

(1] BER 2 . DI AP AL A S BRI Tt (N, 28R |, 2026-06-25(005)

[21 #RgE , Z=WeFt | AT, wEhRit . BURAE ) ARSI S BRE AL A S
TERFST (). BRI L2026, (6): 152-156.

(31 BR3% . 220, 567 , WZig . DR . BREIAET VT RFID SEM R REISASHLER A
HEAEHRIBISE (1], 2A8% ,2026,71(6): 322-329.

[4] B0t . BRIE R4S BRI ISHLER AR5 230 D). 2 T A% |, 2026.

[5] 7= 3 . BE T 2 A% R A R A n0 B OE KR L a8 A E A U5 11 B 4k
il ,2026,67(10):118-121.

(6] XUZH , X85 | oRaENE | AR . BRIETFIE 2 2 R T L8 AR A S 1 ().
e k% 2026, (4):60-67.

(71 31 2K S B0 =R BB AL A8 PR B S 06 BE O 22 A M5 4R i N ). 38 i
B ,2026,(10):13-15.

815 5 , Z=FHik | SIS, TR | RIS IRAA | SRZIE RIS, R A
BRI L AL SRR (1), 28Il |, 2026,41(2):72-75.

(O] XA T [ o DX S AT 28 1] 1 B8 T 994 B L2 At Sk 25 A AR 11 (0. AU AT BT
% ,2026,41(2):191-193

[10] JFEEZ: , BEENE . A7 A BB A A EAERREE T IZ A ] AR
TFk ,2018,45(2):55-57

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 055



	隧道防水板挂布台车机器人设计及应用

