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Fig.2 The flow chart of building fault plane
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(D—Building DEM surface; @—importing the fault of mapping

routes to GOCAD software and projecting to DEM surface; @—
according to the fault line and the corresponding attitude to generate
the segmentation fault plane; @—according to the segmentation
fault plane to generate fault plane(process data) ; @ —underground

fault plane data constraints fault surface
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Fig. 3 The flow chart of building fault plane and design sketches
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Fig. 4 The flow chart of building quaternary system interface and design sketches
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(a)—Projecting Quaternary boundary to DEM surface; (b)—Quaternary range of DEM surface down a certain distance. bedrock range of

DEM surface up 50m; (c¢)—cutting the DEM surface with the generated surface, then the bottom of DEM surface as Quaternary surface
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Fig. 5 The flow chart of building rock interface
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(D—Building DEM surface; @—importing the Fault of mapping
routes to GOCAD software and projecting to DEM surface; @—
according to the geological boundary and the corresponding attitude
to generate the segmentation interface; @—according to the
sectional interface to generate different elevation of geological
boundary; @—connecting different elevation geological boundaries
to generate geological surface; (©—generating interface data by

constructing the underground geological interface data

SRR (B) 3 A GOCAD #1443 5% 3 DEM [fif
(I 6 b) o AR FIE 0 B i Jo 57 2 3t 2 B0 38 24 %t iz 7=
AR A B3 B b S5 1T (L 6 o) 5 ok S 4 R 1 5 R T 1%
54 S VBT I T R X O Y BR T A AR R . TR R R T =
T PR P s K B T I T A g R B0 fE SMW
Hh b S U TR X P 7 95 O A T A B T A
o AR RS VR M BT B i R T e i AN T T
F1 i o SR A A B B T . AR AR O m Ak AR K
— 9 i B A AR DX K T 3 2 18 RO P T Y
ey e AR I — AR 7 28 [ B A K 1T 6 D v as K
- T B 7 B b o S (&L 6 e) s 4% i R DR /N 23 i)

PEIBOK -1 5 43 B T Bt 1 A8 2k (L6 D . 43 3
T 2 A [) v R ) 4 BB L I AL o v T R
Xt I JE R EAT O 0 A B A5 B0 OR [ e R Y
MR AR (B 6 @) el Ab BRER BT, SR R e —
B JoT 4R 1 4 TR A0 B R R A AR AR AR 2 R
G379 5 VB R 1 s Ccontrol node) s U 7E G
Aab B3 R T AR Y R DR AR I S ] 7 BN A L R
b5 A5 T kU A b i 5 A e R[]
o R 114 b ST 8 11 Y A5 B R N SR AR AR R — B
R AN A 25 KK 5 A S T R 2 S B
IR = R

(2) A e A 1l ot 1T . 2B BROAS [ e R Y b B
LRG3z FH T S e 3 B ) AR AT 2 2R T ) e
TP b BT 4R AR kb BT ST (B 6 b L FERE FR R
ST 3o R R A g R R E R N T e R R
T AL . 32 % fg AR I B e] DATE PR 2Z (6] Bl
R BRI AL AL 2 /0] DLE o ik E SOk
SEI AR R TE B A A [ R A 20T Dl AR AR
b 5T S 0O A YL E R A LA G £
b BT AR R 22 05 . R LA As R O T T L A R
S G A A T R A B A AR R .
Ly 77 A AE B 5T T L 3X — 2D TR R )2 T
WA RS AR
2.5 HBWME=RE

B g a% B4 T AL I AR IR 7D 5 AR W 2 T
)RR (BT 2) FEAA 2L, 5 — 20 3R 2 50 DO A0 BR 58
G — B0, AL AR B TOU S5 B T R 1Y) 5 S 2B R I A
HEBT 2 1 IR I S IR AR 22 RS P IR
HH s ) AL LR (B) A= il it Jit Bt 4k, X — 25 AT AFE B
BRI R 58 58 5t m] LLAE GOCAD 14 v 58 A%
FERUT S R G0 AR 4l s R BL R R R is V7
T 15 J0) 32 4 4t 5T 4R L AE GOCAD B v A2 B3 T
FEE 7 1 R R A T R e AN ) e R Y
TS el Wy A PR o i 2 S '
DEM [fij - T8 it b 57 5 4 78 b 3% i) B 2k
2.6 FEARE

B S P RS Al 2 T A AR L R ] R
WA — LR N I AR L A ) T R A R T A
b BRSO L AL PRB B o 3 09 [R) i, 5 40 )
W AR B A b SRR R S 8 R TR . AR
W X T = A i A TR B o S AR PR R T DL
B 175 A (I 8 @) #9135 A B3 1T %) )y 12 4 %o
TR

W2 B IR T A W h S s T < b R

il



EN ] S B LT PRB SR = 4 M SR Y 1) 7 R vk i AR 1325
:_ ________________________________________ -ttt T TT T T T T 1
|
1 480 : I :
| =~ & ¥ LIS |
1 65 N #: ‘ |
S T e
: ® £l N EERAE )&%&iglfﬁﬂ |
. I —— . © |
. \CO e g 50 N ,
| \ DEM{fi L . |
| o) y; :, i
! = ‘X5 1! & !
70

T =S ..ol O S IR Bleo !
_________________________________________________ 2
g\ ) ’
R AL |
%Eﬁ?&ﬁ B \ 5 BT :
| ’ =" "8 S
|
¢ B~
© @ :
AR . i
|
/ NG |
|
- <« | v\
s
e I . I !
_____________________________________ |

: CTTTTTT T T T T T T T T I

1 : I

A |

mﬁﬂn)ﬁmﬂé@lﬁm |

) I

i © |

X |

1! I

q (h) I

P 6 AL A o A il o A T 0 R B RICR B
Fig. 6 The flow chart of building rock interface and design sketches
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@—Importing the Fault of mapping routes to GOCAD software and projecting to DEM surface; @ —according to the geological boundary
and the corresponding attitude to generate the segmentation interface; @—according to the sectional interface to generate different elevation of

geological boundary; @ —connecting different elevation geological boundaries to generate geological surface
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Fig. 7 The flow chart of building residual lid interface
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(D—Building DEM surface;

@—importing the points between

boundary to GOCAD software and projecting to DEM surface; @—

according to the geological boundary and the corresponding attitude

to generate the segmentation interface; @-—according to the

segmentation fault plane to generate fault plane(process data); @—

connecting the points to generate the surface geological boundaries
and projecting to DEM surface; (©—constructing the generated

surface by surface geological boundaries and geological interface data
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Fig.8 The flow chart of building xenolith interface
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(a)—Profile of exploratory line; (b), (¢), (d)—3D renderings of xenolith
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Fig. 9 The three-dimension geological surface model of Tuoshang, Jiangxi
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1—Quaternary residual-slope wash materials; 2—conglomerate in 2nd Member of the Upper Cretaceous Lianhe Formation; 3—sandstone in 1st
Member of the Upper Cretaceous Lianhe Formation; 4—siltstone in 3rd Member of the Upper Cretaceous Tangbian Formation; 5—sandstone in
2nd Member of the Upper Cretaceous Tangbian Formation; 6—siltstone in 1st Member of the Upper Cretaceous Tangbian Formation; 7—
conglomerate in 3rd Member of the Upper Cretaceous Hekou Formation; 8—polygenetic conglomerate in 2nd Member of the Upper Cretaceous
Hekou Formation; 9— conglomerate in 1st Member of the Upper Cretaceous Hekou Formation; 10——crushed lava including granitic masses in
central facies of 2nd Member of the Lower Cretaceous Ehuling Formation; 11——crushed lava in transitional facies of 2nd Member of the Lower
Cretaceous Ehuling Formation; 12——crushed lava including metamorphic breccias in marginal facies of 2nd Member of the Lower Cretaceous
Ehuling Formation; 13— Sandotone and tuff in 1st Member of the Lower Cretaceous Ehuling Formation; 14—rhyodacite in 2nd Member of the
Lower Cretaceous Daguding Formation; 15—Sandstone and tuff in 1st Member of the Lower Cretaceous Daguding Formation; 16—phyllite in
2nd Member of the Qingbaikouan System Shangshi Formation; 17—schist in 1st of the Qingbaikouan System Shangshi Formation; 18—schist
in 2nd Member of the Qingbaikouan System Kuli Formation; 19—schist in 1st Member of the Qingbaikouan System Kuli Formation; 20— Early

Cretaceous monzonite granitic porphyry; 21-—FEarly Devonian monzonite granitic; 22— lamprophyric vein; 23— silicification vein; 24—{fault

PEAT BB S+ RAT = 4 4t 5 R 2 i) 52 B TG 4% B 4
P9 B B 500 m DAV A = 4k b 5T a5 AL

SR YA R B 5T PR THT A % A P R PR
AR T 5 B T — 2 T O A2 A% B BT 1R B9 Model 3D
B, 2 M i W A2 8 Model 3D 51 (14 i
T AN AL ) T A 5 R A A Y — > ad A T L2
TR B PR E AT AL 0 — A ad B SR B A
BT A 4 T RE % 25 BIE B 19 Model 3D BERY L U5t

W i 2 ) 2 e ) L TR A AR A R A0SR A RE
i 1 )% Model 3D #5278 , W 5 W 1 15 11 =[] 7 1 (19
PN B T RE A7 A5 B R A2 UGS 9 Model 3D #E 1 rp 2>
FHAS R B2 18 4 2% o T 1 3R 194 P A 5 468 B8
R B R A AR S AR U R ) Model 3D Y, K
IEA Y Model 3D A5 1Y rp A M 57 1A% Bt 9 K% 9 1 22
A7 R B R A O3 DR AT DR AT R 1 THT AL 2 b J5R R 1Y
=YL



oo iR

1328 http://www. geojournals. cn/dzxb/ch/index. aspx 2015 4F

K10 JLPYRE b = 4k 3 T SR B R B0 R R
Fig. 10 3D geological entity model slicing display on Tuoshang, Jiangxi
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1—Quaternary residual-slope wash materials; 2—conglomerate in 2nd Member of the Upper Cretaceous Lianhe Formation; 3—sandstone in 1st
Member of the Upper Cretaceous Lianhe Formation; 4—siltstone in 3rd Member of the Upper Cretaceous Tangbian Formation; 5—sandstone in
2nd Member of the Upper Cretaceous Tangbian Formation; 6—siltstone in 1st Member of the Upper Cretaceous Tangbian Formation; 7—
conglomerate in 3rd Member of the Upper Cretaceous Hekou Formation; 8—polygenetic conglomerate in 2nd Member of the Upper Cretaceous
Hekou Formation; 9—conglomerate in 1st Member of the Upper Cretaceous Hekou Formation; 10—crushed lava including granitic masses in
central facies of 2nd Member of the Lower Cretaceous Ehuling Formation; 11—crushed lava in transitional facies of 2nd Member of the Lower
Cretaceous Ehuling Formation; 12—crushed lava including metamorphic breccias in marginal facies of 2nd Member of the Lower Cretaceous
Ehuling Formation; 13— Sandotone and tuff in 1st Member of the Lower Cretaceous Ehuling Formation; 14—rhyodacite in 2nd Member of the
Lower Cretaceous Daguding Formation; 15—Sandstone and tuff in 1st Member of the Lower Cretaceous Daguding Formation; 16—phyllite in
2nd Member of the Qingbaikouan System Shangshi Formation; 17—schist in 1st of the Qingbaikouan System Shangshi Formation; 18—schist
in 2nd Member of the Qingbaikouan System Kuli Formation; 19—schist in 1st Member of the Qingbaikouan System Kuli Formation; 20—Early

Cretaceous monzonite granitic porphyry; 21—Early Devonian monzonite granitic; 22—lamprophyric vein; 23—silicification vein; 24—fault
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Abstract

Application of digital geological mapping technology (DGMT) has comprehensively been promoted in
the national regional geological survey since 2004. PRB data obtained from DGMT were employed to build
a shallow 3D geological model, and this has important significance. The key of building a 3D geological
model is the construction of 3D geological interfaces. This paper focuses on the building process and the
method for six kinds of major geological interfaces, such as fault plane, Quaternary system interface,
formation interface, rock interface, residual lid interface and xenolith interface. The first step of building
surfaces is to build a boundary surface of the model, which can be DEM surface, bottom boundary and four
peripheral interfaces, then build the fault plane, and finally build other geological interfaces strictly based
on the age order of geological units. Doing so should follow the principle "field line data as the main data
and subsurface geological data as the constraint data". The geological interface built with this method is
not only perfectly consistent with the subsurface geological data and the field geological mapping. but has
a high precision and a better pattern. But the depth presumed can be limited by surface attitudes.
Although this method is only used to build shallow 3D geological model, the model can be used as
reference and constraint on deep 3D geological model. Modeling units can not only be the same as
geological mapping units, but can be combination of several mapping units. The model can reach a high
precision, which depends on the accuracy and quantity of the field mapping data, especially on points of the
survey lines and precision and number of effective attitudes. In order to ensure the precision of the model,
effective attitudes of point boundary (B) in each survey line should be measured and more data of attitudes

should be obtained at the locations where the attitudes change largely during the process of field lines
mapping.

Key words: 3D geological modeling; digital geological mapping; geological interface; PRB; GOCAD
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