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Application of Multi-Interactive Virtual Simulation Experimental

Teaching for Trenchless Horizontal Directional Drilling

Zhao Quan, Wen Guojun, He Xin, Luo Dan
(School of Mechanical & Electronic Information, China University of Geosciences (Wuhan), Wuhan 430074,
China)
Abstract: The use of virtual simulation technology can solve the problems of high cost, difficulty
in finding locations, and high safety risks in geotechnical engineering teaching and. Focusing on
the trenchless horizontal directional drilling, the characteristics of virtual simulation experimental
teaching were analyzed, and surface equipment operation simulation, drilling rig motion
simulation, and construction process simulation experimental teaching projects were developed.
By combining zSpace and Unity3D software and hardware platforms, a virtual disassembly and
assembly system for horizontal directional drilling machines was developed, providing a
comprehensive and immersive display of the components of the drilling machine.r. Desktop,
head-mounted, large-screen, and semi-physical drilling process simulation systems were

established to meet various experimental teaching scenarios. These interactive virtual simulation



experiments enhance the sense of on-site experience and improve the effectiveness of
experimental teaching.
Keywords : Trenchless, Horizontal directional drilling, Virtual simulation , Interactivity,

Experimental teaching

1 5%

HETRRA-WZ R, 2 TMAHZRB &, TR MREEHTIE G R, TR
HAEZ BTN KRR 402, Ca TR FA— T FEE R ARG
M h T ERAE, FEHUR TRE . HUB CRESEAR G A A B R v BT AR . R UL 56
B— B BHERKIPOE R e, ARSI o S A L L PafE S WA SRt AR
FBBL PR Z A IR BB, AT DMRBA AR ) 7 3 2 e i
S, SRR A A SRR RE ), G0 T RS R

2 KT e R T BB AT

Ca L TREND PRI Z A2 AR R G B W H s = TR AR . Thfe. 45
FFIJE R, B TR L L2, R s b TR B & R AR E R RE . AFTTI2KF
SE VRS HLIE D — Rt R R - RN U T v, it H AT SERE AR T P23t T 2 i TARE Y
FEENUIRL %, A SCLAE AR R BEAT 204

FESRIGHA AT, DRI I AN A8 I a3 ) 22 A O BR 1, 7K-F € TR B LA SE 36— A%
HEAE RS Bt 1 DX It AT, (BRI, BRI LR LR,

(1D B )55 2 TR S DA AL 25K o BB WL 88 58 4 P T4 SE B /KT 5 1 i i i T )
()R R, Gt ) S PT BN BOE I BN, b R T BE R B S ORI, BTGV ORI 2 AR R
N B B LA 4

(2) FAF LB F RN . TR LB, RN 247 22 E BT
SOIRE R A BR A, TR I AN R TR S SR 0, Il s 5] R BE R AE B
AMEE, ERAEHNFERIENIZ

(3) Fo¥k 1 KT 2 Bt it R o 1 /KOP 52 ) B b T 4 2o AR T I 5 47
HoHEAT, AATAEN DA CIAEHEAT S0, RIMELE DL 0 JCVE 1 AL S )l 245 4 1) S fead

o



(4) BRSENIIA KA R Ao IR A ARTTZ T2 (0K 2 b s, 24 N AU
Z HAEANES O TR E LI % . N B 2 amiaid.

REMGT T G2 — M T MBS ZHA . A LSRN @R SR s T Bl F
FRE I SR BAT YRR A ELVE R A VE (R, ST LSRRI VR LIRSS, AT LA /K SF
SE [ RlidE T2 B AT R RE AT 2 AL, B S B B R B B 70 Sk A AL R
22 A PR BEHLI LIRS A . AR

AETFHHZARCT 58 [ Bt RE A7 s, SR TR A AL B AT, 3 5= 2% RO e % 52
TERHEIHZIE TR HLES &, TBR BRI K. TR AN IS RS, N 7 #AE
NGRS, A DUR T BEIRAEI I, A B T2 A4 Ax it PR AG LR A AN Bl gk i
FERI RN o AL KRS BRG] DA ROt AR kK -F € TR B L 24 & L A 4idm 2% A
AP IRA SR 2 AL, BRI BSLIR H H .

3 ET zSpace KIZKF & HAHLEDIFEE

KA A HLE PRS2, RS AR AR, AR T SRR ALI 45 SR L 25 T
SR, TR F Sebr i (E S (IR 1. HAT, RIS R4 LB R, K
RMEREAT A H, VL0 T R4S . zSpace VE VL 4F KT D4 B AT SEHF 5 »
DAMCE A B L SRS A R R, RTE R TR HURDT I L85 TR .
zSpace K JH 3D JEEFIR BRI B2 B, I AR A8 M40l T R e, RN SRR v,
AR AZ AR,

L zSpace330 Bl — AN AT &, 454 Unity 3D 41514, LT zSpace HI/K T & ]
BRI 2 RGUT AL AN 1 FR. B 5ERI A SolidWorks #EAT =48 J LT AL, K@i
(RIS AL N 3DMax HEATIE Gy, AT R s, & 2 \B] Unity3D AT RGEIF K.
FERGIT KPR 4 zSpace $& L) zCore Ml zView PI- M@ 3 A Z] Unity3D 1, /5
BEATMAR KA oAb TSRS N, IR A] DA 0 2o B AR A, 7 B35 2 /A0 IR S i
P — i, ET 3600 M BB, REwE 2 Fix.



FRITR

SolidWorks¥rft 3Ds Masdiff Unity3D5 | | zSpace |
l l| |
] % BEE 2T s WA R
. !
zSpace IzCore zView
SDK |1 #EHHE i,
WA,

B EARRTRRERE

2

AR C  @taenxz
A

a KEEEHHELFERE b HERMSEA TRk
2 ET zSpace M7k P EMEHLIEM IR R RS

4 ZXERKFERSEETZHE

AETHZACT € Bt it T RE ] 23 I gl AL [BlHEYfL. EEE B =P B KKT
SE IV RHLIE EAER, AL B, IEFE G IH , 1IRTUE A B, ARSI LR
277, FEIREN IR MR AT R S Bl SR AT EE, H R M T R fL. BlJE £ S T AL H 1 Y
BERT S B ey LS L, AP LB R EOR)E, BB T E L.

TRV SE TRV B 2 AN B A 3R e A (MR AL BhLigsh 0 B, e B T
TSl AL WESTZER. FN, SaRREsS TSRUFMHEE S, 288, %
Pl b5 1N 0[R2 Attt T2

PiH RGO RO MR . T RGOS T 28t U EAZ 5 S . BLK
FE B HLSEON R, SEREEHL. BAT . SRRk IALAR S R R STE G R
Unity3D 5188, FREEHUBAL GO\, 5 SORERY 2% B0 2 TR 52119 5 56 28 DL SR ML 5 Rl J
P 5, BHTE LT 2R AN LT

MEW LS R I 2 S T AR TRE R, W A AR . KRS E
FHRA 4 ML BB, DUE T AR S SE R # .

D ZEAXEBHIHRS



A NN A =R 5 P s . A S SR AT AL L, XA
ST, A, M, EE 2 AR B2 5E RS %3 A B IS5
TP, ABESEILSE A i EK .

B3 KEXEMNTERS
2) KkBABUHRRSA
K HTC VIVE Sk # A se . Wrie ML e s 5 AN Ra ey, 5 1AM T3,
2 SO N B RIS b &, A — T Bl LS R . 7 U B T B B T
KOV RE PRI SERE TH, IR A A SR M, RTTHSRISRCR . Sk T H ARG HA VIR
RORIVRF R, & T A N I DL T REAT IR AR

B4 IEAEMNTERS

3) KEABIOMTRARS

FIFH KA Led B8 %5, 454 3D REE, WTLARIN 9 2 A0 AR 4R TR I A 3R
XL Led 5 TOIEVTRAEMILIEL, H 7 FIH ART Flystick X H. R4 5 3D AL
A2 o ey RYTR SR TR, E55 Tk, & H THNEATREER, 28 H P L
MEEGNSY,



E5 KRAEMIRRS
4 LIV ERSA
NN SEH B WL A, 3R iRk, B3R AL T S 5 (1 K € 1R A AL 5
ARG, ZAGHEMS M b, €N T — &R #1575 SHERTTE
5 SEBRACESE B HL IR — Bt & . Pl 5 & Ahiis S 0 La RIS T, ol
RERRESMMANG T, I EEETEHUBEMSCI RS, Bk 240 senf L ik 21

Led BEHEAT 575
Blo6 EsYFERS%
5 &

BE 5 BRI AT SR 5 A R, RN et « 85 UL S It T Aok 8 B A T Xt
AW ESHT . AR T —Fh 2 AL E A ARTFFZKT 8 [ B R R SO0 LSk 96 #e, F P m] BAAE
FREANIAIE b AT /KT € T Bl BE SR AR O SR, AT i L SEBRas AF RE U A RE KT o R HTR
RUBEMBLSERAR, BRI Rt s, Mt ic s R fEmiess. AN, ZNHERA2
M E T, BIETM. Sk FEMBREGSE, UL ARZES S TIEIFER. %
g AR, %N BT R = A R KT € R B RE R AR BE /I AN REAKCT, HA BRI
S E AN B 5



SRR

[LIRR R P 2 0 5 B T R A0 ELBR BR800 S 0F FE[1]. 5550 S A 9 S5 4R
2%,2017,36(09):132-135+148.

(2058 F B, TR, 1 ZE A 4. AR B BROR S5 LS 65 R AR D). RHE S B8, 2021, 173
(05): 100- 104

(3155 8 A, TR 2%, B KR, 56 L REAU G D077 B SE B0 0 O AR R R[], SESG S 5T 5 4K
%, 2019, 38(04): 143-146.

(41 22 W, £ R 5E 5. FE T Unity3DI/KFE R B HLE LS RS kit[I]. Rl 5%
1%, 2020, 32(05): 801-807.

[513C 72, R 52 B AE 25 T Unity 3D 7K 158 7 il 3E T 25005 5 AR GEmT 78 (0] 0840 AL, 2023,
44(06):101-104.DOI:10.13436/j.mkjx.202306030.

(612K ST M, 8 52 A b 48 55 kg S5 4 IR D 2 7 e Ot 0] 528 S i 70 5 9K 38,2017, 36
(11):98-102.

(7T ER 5 AR, SC I 2, 56 BT zSpace )45 DA HURE IR R4 [J]. tHHHLR G H, 2020,
29(11): 266-270.

(81754, 75 2 A0, A= Ul R S 45 A ) o L S B 802 V2 A PR R —— R R 40 07 T S0 3L
SR, B TRCE A5 T, 2017, (01): 87-92.



