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Piling Position Model and Its Implementation
Based on Intelligent Total Station
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Abstract: A research was made on the application of
intelligent total station to piling position of near-shore,and a
new practical model for piling position is introduced. Azimuth
and tilt of piling can be obtained by an equipment on ship. For
circle piling position, the tangential direction of the piling side
(including horizontal angle and vertical angle) and the three-
dimensional coordinates of one point on piling surface have to
be surveyed. For square piling position, only one point on
piling edge needs a survey. According to the mathematical
model, the software is realized based on the EVC and the
WinCE-based Topcon GPT-7502 intelligent total station.
Observations can be transmitted to the ship by radio. Personal

digital assistant(PDA) at ship receives the data and shows it
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by graphic,which can guide the movement of the piling ship.
Field test on practical project verifies the correctness of the

model and methods.

Key words: piling position; intelligent total station; cross-
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Fig.1 Schematic diagram of observation
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Fig.2 S cross-section diagram

B LI 6 A7 8 1 A B A Il H e 5 S IR
AR FR AR R (X s s Yo Zs) o b7 0 f AU A Cao s
Bo) s BEPAR v TR AR R T

& 2 AT, SA [) 1 ARl 2 ) 4 1 SRR
AO )77 ][] 5, AO [ BE AT Y 21428 » [R] I 7 1
A FUABRR . ARIGAE A s AR B ARG O By AR
B TR AR ATE (%) FH AR A3 EE 4R SR LR T e R I B Y
AapR . PRI AR ST S A s AR AR BISR S SA (1 B
J7 ) [a) A0 SA B BE L Bl) SA A

(1) [l SA Jy ] B 3R HL

)i SA ﬁﬁ?qzﬁ SAC 13 M) 18 n sac FIAEH
A L(E D FIF I SAC 25 ) & nsae S5 HERIZ
] 2 1AMy SA 195 [h)

SA = nge X1 =8SC x1x1 (L
Hrpr
SC= (cos Bsc cos asescos Bse sin asessin Pse)
1= (cos B, cos ayscos By sin ag,sin By)

(2) [t SA [

PEE 2, B A AE S0 s M OYRREZ T M AE S #
i LR . A @ P SAC 5P BSM Z (][ —
. ff ] NAB %25 AS Z A Jeff. JEE 1, 1m]
FESUF 0 Rl SM Sk & 1 2 A pg I A, I )
it SA TR R

|SA| =|SB|sin(x— i — j)/sin j =
| SM | sin 6 sin(x — i — j)/sin j (2)



5 8 14

ki BE 45 R B Ul A TA E (AR Y S LS B 1125

NV BSM () ) 5 nopey = SMOX L, HARYE 0 A0
7 A1
Rsac * Npsy . SM .1
cos @ = ————
[SM |« |1
€))

COSi: -
‘nSAC" ‘nBSM‘

TE AASB AR 4 1 5% 5 FiLA .
| AB | _ 27 sin j _ | SB |
Sin Sin 1 s j
AISRAS sin § AR K2 () A=t () 48 A (2) BT
K15 SA [,
(3) BT R RR AR A0 O =G AR b i
O =0+1(h-h, =S+8A, -
|SA|+ A0, « r + I(h — ) (5
Hrr SA,,AO, 2 SA ,AO [ it 1 B4 ] ot .
1.2 FHHEEMRE
] 3 2y Oy A A B R R R T R DD, o ] 1Y)
VU3 2R 5 Bk A2 A P A 18 DU SO 2o iE A2
AFRAT O B 5 TR A A2 £ 4 AR A —
MFF4G, LS £ g5, 17,27, 3" 4" FoR e A2
M Gt » 75— A RN D A 250 (BT 4 2R
P AEAS IR 7 2 B R AR A 4 s I T DA AE
ZeAREFT R 8] 36 HH A A AL

4

<& 4’ B 1 >
ABIL o AR

3 AHEMEERERE
Fig.3 Schematic diagram of square piling position
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Fig.10 Data flow diagram
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Tab.1 Survey station data m

Wb WESAAR X s AR Y e H o XA
10# —-1.954 941.678 6.984 1.625
14 —370.328 819.152 9.047 1.630

ML A POARAE L Q-119 W3k 2 10 £ 55, 4
ITUFBORE AR 3 2 14 2 50 0 IEAEE A A v
Il T 5 AL A KA AR T e S B E A
— AR DRI LU AFE B A B et 07/l o 31 5
TR RR A » LA/ IR ZEME AR . E ok i 5 3t
AR E M EaBOE ARG (GPS) E 145 R LI 7
11 28 A SO 45 SRAH W) 5 Bk T A€ LA R Y
HERR I » HLSE (A BE = T 2 A A AT [ 222
ik » AT LA K2 e BE 30 e AT M A 07 1) 25K (1A 11
L R S TR L)



W BE A - B RE A SO TR (Y B HL S B

1127

F2 MHERIZITEE
Tab.2 Piling design data

W2 FR FIMEZE R A/ I WA R R /m HEF X ARFR/m MEAFG Y ABFR/m
Q-119 E] 167 1:6 3.23 -50.250 788.012
K-81 JiIE) 205 1.13 2.73 -33.650 534.512
X13-70 HiT 0 0 3.23 - 57.000 542.012
J-78 T 13 1:10 2.73 -32.200 517.012
R®3 EHMNETE
Tab.3 Piling observational data
MEAFR  HEGWE X/m RS Y/m SIS Z/m R K- (Xshe = Xsni)/m  (Yspe = Vi) /m
Q-119 -49.998 788.318 2.847 91°59'30" 252°41'41" -0.034 —-0.004
Q-119 -50.116 788.399 3.244 92°01'55" 252°41'12" -0.029 -0.001
K-81 -33.745 534.900 6.733 90°39"39” 319°45'29” 0.057 -0.014
K-81 -33.865 534. 820 3.880 90°53'06” 319°51'24” -0.032 -0.040
X13-70 - 57.259 542.333 —-4.998 90°41'15" 318°27'29" -0.022 -0.036
X13-70 -57.272 542.343 -5.009 90°41"20” 318°27'29" -0.010 -0.047
J-78 -32.301 517.393 2.616 90°53'58” 318°09'17" 0.023 0.012
J-78 -32.709 517.233 6.130 90°39'02" 318°08'45" -0.095 -0.004
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Fig.11 Field testing
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