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Application of Intelligent Technology in Geotechnical Engineering Survey
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Abstract: Geotechnical engineering survey, as the basic work of engineering projects, traditional survey methods have problems such
as low work efficiency, scattered information, and serious human factors. In recent years, the application of new generation
information technologies represented by the Internet of Things, machine learning, deep learning, and BIM-GIS integration has brought
new opportunities for digital transformation to geotechnical engineering survey. The article focuses on the research achievements and
development trends of intelligent technology applied in geotechnical engineering exploration. Based on four aspects: intelligent
perception and data collection, intelligent data analysis and processing, intelligent modeling and display, and intelligent assisted
decision-making and evaluation, the corresponding technology application system is proposed. Analysis shows that intelligent sensors
and on-site detection technology can perform real-time and uninterrupted measurements on monitoring data. Machine learning
algorithms have good accuracy in predicting geotechnical parameters, and deep neural networks can be used to distinguish geological
interfaces and unfavorable geological bodies; Based on BIM-GIS fusion technology, it can serve as a visual environment for 3D
geological modeling. The article aims to provide theoretical basis and technical support for the intelligent research of geotechnical
engineering exploration.

Keywords: geotechnical engineering investigation; intelligent sensing; machine learning

515

H R TR TARR Y 7 SR 3t (0 TREH 55 0
M B it T IR RS o A Ge i) 307 X 3 22l
fL DU IN UL SR8 5 0 M7, FERTEG . S BRI HL
AR BN 73 B Toidimi a2 — L8 B 2R (0 TREI A RS A4 J5
TR DLV KBl . N R RV AR I A5
BEANE L TR IR R AN UMAL R AR TR AL 7 B 7). R
ARt PR AR AR B TR e b TR RN A

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

(IBESIF = e A DI d-=-W R, AN
BRE B R R ES RN AT AR T MR
Ha) o ANSCHE TR BRI B e R A R e R e A B %
Hrs B REGRAL L AT ILAL B RE PR SRR PEAN DY AN T R e
TRESOARAE 5+ TR B 8 05 T A N FH BUIREEAT T R4
IR I A AT LA J5 BT T TR R

1 B TIEMEERF RS R

feGE ¥ + TREH) B0 B2 T AR — B A1 b i 1

95



6" VISER

TR TR - 2026 5543 41
Engineering Construction Technology.2026,4(4)

B A CnERS TR TR A § AR A TR
155D — % A IS — Bl A B ER S B . AR 1)
AT« B 5 A B HUE A BN EI A FEMA s S NHIHRAE
AIHERT A AT TR 2 5 A SR B BT s AN e A I i
A HEV BB A AR Ak, )RR SRR
PAR AN 52 PEROSRS RL A G 230 A AR Ge v I T AR M
FARMR L BRI o R R R A PRt 2 P R RE A% JRK
A NN, SAACE LI, = 4EnT A
B AR, AT B e B R R R

2 BRERAMSHIERERR

2.1 BEEARSRAMREA

B R AR IR B Y HEAT B 5 8 s A R G111
RIBE2R A, FEGER I AR SE A8 RARHE BTN SRR, TH 3
P R el TINBE ) 8 AR A g — 25448, T8 Y
B REA I A% B B T LS SIRICE 2 MBS B A A
JEHUE AR IS | 7 ) T DA B el AR SR 1R N 213 3
B FL IR S, B T BERG IS R, ERE 0 Rt A
T SRAS I S ) e S AE S AT IR 5 o
SO I o AR STRTR Y AT S BAR B At : AR BT D)
LU0 OV ESE T AR ARG P - T o 2 (B fF A T AR
(77220 2 Rl B a5 etk S R e+ AR U)X
AL KO [/ —— 32 (K 2 200mm, - EAR A
76mm, 5 1% S8 [+ AR BT UM MR AL
Jit CL e 5 ST DA D i 2t 2 Hont 3t 0 4 g Sk gt AT
S PR ) — A

*1 ERISEFIEMELSTSEHNTEINEE

T 7 ] 2 ——
HiRg A “igﬁ/ EEE | EEER ﬁ%j“
B PN e L
y
FUBMER T e e | mxzs | ©
, R G ]
ST el o i ey T T 5 T
R T
SH L 2
XGBoost . Bl | o e . el
SRPLE | TS o .
I R R L P e
iics It
EMRSUE PEd s g N
b S AR R =+
AdaBoost o SPEAT of S (R AR ek
- CENRn | Bl | |
2 . =
ANIMERS |\ gm | xze o i

M3 1 AR, AR RIHLAS 2 S SR B s - 28

T, H4h

RABEBRMXA, HrhsE R T

TE X 5 T A Wk e B 1 5 M0 B T s 5 E 3k A7 TR
b, HINZ4ER R34 0.999, ML RZZE 0.980, T

96

AdaBoost 8 (111|544 0.999, MR 0.975, MLk
Z T, Zon YRR R HER SR T, AR Hk
F)7 0.803, R Ul MEEAVRMEE R RE ASH K
AR R R AR L & .

2.2 ZFHERLE 5 TRHMEIRHLH

% U HUH 4R P X b O 1R A AR R O 1 ) R R
KMo A L TAEH T hER A0 B B FLEE . I3 i B4
B PN S0 AR | R R | 5 K MR S 2 kIR SR A,
HRN KSR TAIA X 5, AEREEERUZHRE T
Z TUHAR S AR FIE T 05 RGN R —  RBERE AR
A RS S R R AT T B AL B, A3 TR i 5E
BIOEARE . EBIRAEIEI AR, WA TE B T Ui
-5 = — R AR R . T Y e TR N T A R SR I 4
T2 W i N =L 3= EE| Bk 97 W R O W 1 G VB e o )
W IR S5 A ARAEH T o ST AR 5 OE ik T BART I
KA i 0 1) R, A U AR R R DA H RIS S B
T IRFEGT TR M S, i Ik I 2R AT 1 5 B S i A ik
A A5 50 P A 3% A 090 5 )22 T R 4L 2 ) ) 4
[0 .

3 BREBUBA IS A A

3.1 HiEER. mELSHETRE

BTG R B B A P B — 28 (D S (L W 7S
SR e B AT 0 HE R P, 8 AT B T Ak R ) i A e gk
WER B IR EE, WHTBRAEMMEE, HEE,
SRASTE TV o 0o 2 R U P LUAR 8 2 B L A3 32 3R 5
FH A JA 70 B d o g A R AT T B 7 4y = A —
32 B RS B AN [ B = A AN R R AR AE R — K T
Eds, WHMNA 0-1 H—4b. HWME-bruEEIH—1b. HHE
T RN T AR a0 N AR R AT 0 75 2 58 47 AR B O\ RF
TERIRFAE, T LANES BESH P 3 AN AE AR L 35,
AT LA FLAE 35 45 b2 7 51 AR A 1 10 i — 26 e 1
PRAEEE o A 75 HOAFAE N AT LARR K M4 s L 38 5 o1 B
ARk

3.2 FFEIEE LS HTNF A

WA S HAR G A LSBT — 508 L . 1%
G S HOR R R B AT = N LR ECHE R H 250 A ST
B, FERTFE RN AN A TH s LA 2] 7 ik
T IO CA AR 1 5 o149 Bl R = S TN H AR 2
[ 18— b O 22 Sk 21508 7 HicHts X Tl 1) H 1), AE AR #
GRS S SR LBt 2§ VA ATve = A LACII = S EiEYNe
M 7 T 2 98 A SO A 2 (AP 9 o R 9 g T A 3 T

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



TRl THA - 2026 4% 54
Engineering Construction Technology.2026,4(4)

@" VISER

AR H 99. 7% AR E S A B, HLIL I8 75 4 v 1 2%
W 0.72%, Tl T £ e R 95.6% !
7.87%. FAAHEUE I s AR RE ORI dR bR, BRI
BTG LR FH 4T Y 58 F5E 1) ) 22 R ARST , 7 Hh i 3R
BriF AR E T PR A 5 TR T, B P AR MR R
B fE, W% R2Y 0.980, HU7RiRZ N 0.969MPa.
R AR . R R MRS R B
KAV SRS, w] DLAR G b2 3 I 2648 8 2 ) AH B
MRR.

3.3 FEFIATHEBEHXSS5IR5

TRBE 2 STROR 1 R J A e I G 4l v 11 SR 45 4 )23
N EAR T BB ARG A RSN AR FLEUE S
SEI T EFERT KIE 25 5 Z BN N R . A 28 S
738 FH SR R bR AS I ) 2 R SC53 £ 3R AT 1R 3 )2
F T MG AR B A, W] DLLE — 2 1 2 30 1 b SR B
M 2300 57 T EF T S B BRI SR UK 3 5 H AR
DB T B 2%, F 3 T M2 5 B bR A 2 5 H g
gk E] 0.94 DL LIRSS RS . S5 NAE MR
SO T S R 24 SR R G 82 1) 5 THT MR 25 J2 22 TRD )
BRI, FFTU A Fn AT B A b 2 0 A B
FE T J2 A7 P A5 AR IR 2B T Sk A T A A v = o b A
R, EROR RN 5SS E A Z AR 9% 4, K
KA T — s R FLER, 0 T aG LA PR T i = 4
MR B S .

3.4 BIBISIRE BN N E M BRI B

AR (. Wi, BT IR RSN
ST L AR e — TR B T . ARG i)
J5 SN R MR EEDD IR EE S0 B A et oA — o A E
PECA S N . 17 ) St 42 98 T UM AT AR Bk L
230 A R AR IS RURE e, W BB A
W LB T TRT H = ik S5 = i RGO H Al
P2 10 7738, KR4 TRT BG83k BEAT X 1 TR
Kb HHCTRRE . Pl S HRIET i, e
II AR RN R R AGHAT H )X 4y o X PR
e BT N 258 2 AR AT 1) MR S AR F I L 58
FRAEDREN 1) E B RS R, ORI T R R AR

4 BREERSTIMMAEAR

4.1 BT BENB=H M RERE

Y AR T TR SR R R R ) 2 Ty 2
& G AR 7 SUAR FE T L R N AT 28 H AU A,
I K I HL G B BB A S LS 200 B sh A

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

FARRAEER D e R4k, RriEREus) iz
SR IR, RGBT 6% A B AR i = 4 SR A
RTS8 BT 0 AR R RS A R BT — LSRR e T
— P G SOk B IR AT R BE DL K SRR RIS B AL 1) = 4E T
T b o AR ARAE 2 o S B2 485 6 To AWLEAZE S5 B B IF)
Y S A R LR AL RS A, FE IR N B
7E 7] % 171 S S R D B AR L A5 5 R B i i, A28
] - AEAE A R TS B3 B0k P52 T A B 52 240,
T8 B — i B LSRN o T AR SZBR N A B IR T A S0
SR (PRSI 5 R LR IR AT 2 R AR & B R 80% e A o

4.2 ZRHEMESEBNTSER

b AR AR 17 24 R R B R AR A kP AN R R
HAm A& BAICEFL PR 1RSSR 45 Aok
SLR] AL, WA AR Y AT DL AT, P B 2 (] AR AH EL
L) R FR o BNASTHALE AT LLLE B R H A SR E 4 Bl A N
B R 2 o J0 JFE RS o (AN B PEHEAT B I  FETR SRS
TREHCF AR R T, A 2R E R T — R RN e
H 2R AEAE S, B P ER IR B T f) DL 372 31 7 v B
W g A5 RIS = A AR B, R S 4 DL K T
Wi ] DA RP RS BEE, 7EAE A 6 43 03 AD P sl A SEE G —
A 108 AU i F kIS S AR R, 453 1000 AN [F TR
AR, KON T AR 5 R

4.3 BIN-GIS SRR FRFIAFHIN A

EHE BN EHMIE R RS GRS L TR
Bl B EERARTE. BIM % TR RERMLEIN
=4 LT EOE BB IR 2 GIS 36 T Rom ) it # A5 B X
HAAT T S E, (FReXS B 4 M S e
JRIABEREAT G — 1R . Bl 5T AR R R G S B T
BIM-GIS AT LA BFEHIZE . W2, BhiRE L. 3
TNEEFL . TAFME . BB NI = — RS LR,
HJZ 53 R BRI, S5 A LA B IR 0] e & T A K
o W TREBE T, AT RS T GIS &
AETH BT BORHEAE E B, il g A i S B
Xof BRAR « PR R 3 AT R BB VA T 15 B I R B i
T 5 AR M RS T B, R TR
Wit 70%FKI i I .

5 HEEREKRSITENEAR

51 BIEARMERIILEITERS

AR TT RNV T 1) 5B ) L 5 AL AN B A ek AL AT
BB RN E - AR S008I E B 4
G LREERERRKE, G R LA EOHEAT B THE Rk

97



6" VISER

TR TR - 2026 5543 41
Engineering Construction Technology.2026,4(4)

5, B ReAL TV AL DA SRS R AN € B f /N B A5 B i
KA EAR, @A SR A 7 =B H
By Be 7 27 SURFRE e TE B Dt i fb ik &5
A5, SR T 12 A LATEARAIE R L 52 B (R LA AT R
PRI 25 BB B R B —E M5 BR BE R
BTSN A LI .

5.2 ETFERAZHE L NETRIFME

o TARIHE AR 32 TR 40« TRR T R/
DA S it 07 20 A B A B 450 22 J7 TR 1 29, FRAEE LR
I E P B R R XS VEN IR A8 & K 1)
2258 AR DL S 2050 e Ak R — 58 T X R0 e RO AL, SR
S ) RSO DRI 3 TR IR 20l 4 W o A 4t T
LR EWAEE NG 0 XSS H 5 1%, 7E A Foe
T MRT R IR XURS: B BT 58, FAASDR o A SRR T SO0
IRUBSE FRTRZ IR R/ B R A2 (R BT R4 T AS & — A ] 8 S5 4, ]
DL B 8 7 HARfG 5 1 P RN o B B — IR R 2
KBS [FIAE R A 5T, 24 RS YR [ 30
M2 B S5 i T A IR A B O, A2 S RIvE A
TN A RUBSIR 73 B EAT VEAN HA8 2 4 “ Bl 7 195 3K
KHAT UG A T 7 AR AR B A P ) R X MV
R RAT T KIS O 4 LA K e sl HE2E DL K
PR FIMEZE AT I, 8 KU B BRI B 2 (145 2.

6 HiE

BReAHARAES TR 8 E1iE AR B BOR A 7T

98

HEN T SRR R AT, 7R IREN T, A REALA A LA R I
V25 T AT S 2h A& R, 720 b7 T, @i HLas
55 IR BE S ST SRR T S T S b JE A
e, ERRTTIE, BIM-GIS FlAH AR =4k i g
BE YIS A T I SR B, THAERIW 5T, &6tk
oAl B K R G0 %5 Bhibl e BhaR v RIS HEAT U 73 #7 o 1H 2
BREBOR R T 5 bR LA H IS A AE B PR — B B
LR MR « HE LR NI 1) TAERE S W R 4 )5 1
WF ST B U0 R J7 T = 158 G — R B bt L =R
WS IR R BN B A T S LB b R AR RS2 1 AL B
S AR N RETE I HiBd B A B 8-t Lz
Y FEZ Ay T R 5 B AR 1 i i k4 A I A
ReftA L LREHARE R,

(&% k]
[#CRERT 2L IR E A B R ABEAFA TN
[J]. T 2 3% 5 % 1+,2023(17):160-163.

[2]75 % 3 A T o iR B 3 19 B 22 R A8 R 4 B R A D).
%8 BE 3k 77,2025,11(1):96-99.

RBIH T, E M. A & /&S + T2 #2400 5[]
o [E A4 15 £L,2025(15):38-40.

EE A FYLC (1989.03—), B, Wik, WAL K114
B, TRW, 2011 4 6 ARV THRERFAF (RO,
HEIE GhxEa) £, K&54AH, AEEIErE
FHRRE . B EYELT,

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



