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The Fracjection: An analytical system for projected fractures onto rock

excavation surface from boreholes and outcrops
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Hwang, SangGi Lim, Yujin

ABSTRACT

Surveying rocks for engineering aims for prediction of geological feature of the construction site.
Conventionally, survey information at outcrops and bore holes are projected to the construction sites, such as
tunnel and slopes, and rock properties of the sites are predicted by interpretations of specialists. This system,
the "Fracjection", aims to assist the specialist for visualization of the projected fractures from borehole and

outcrop survey.

The Fracjection accepts the BIPS and outcrop survey data to its database and allows plotting them in
AutoCad map. The software also reads elevation data from contours of the topographic map and constructs
DEM of the construction sites. With user's guide, it generates 3D excavation sites such as slopes and tunnels
at the topographic map. The s/w projects borehole and outcrop surveyed fractures onto the modeled excavation
surface and allows analysis of failure criteria, such as plane, wedge, and toppling failures by built-in stereonet
function. Projected fractures can further be analyzed for structural homogeneities and rock mass quality.
Moving window style correlation comparison of stereonet plots are used for formal analyses, and RQD type

counts of the projected fractures are adopted for the latter analyses.
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A. Main Menu

¥ Projection of the fractures to... E'@'PX'

Data Topography  Analvses  BoreHole  Tunnel
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B. Data Menu File Edit Tools
E diting table : Fracturss :"
Create a database
NUMBER | FEATURE I STRIKE DIP DEFTH [ APATURE | JRC [ +]
1 |TB1 u 1 3 138865 5774 28388 —]
2 |TBd u 3 5 147455 (5907 29016
Select 3 database 3 |81 u 4 % 118302 60021 293
| i | 4 |TB4 u 3 15 175279 61291 28611
Telect a care For analyses 5 |81 u 7 22 43841 6253 33015
- 5 |TB1 u E] ] 175278 B33 38148
Edit Data 7 |18 ] 1 £ £.0098 6.3851 29639
; g (181 Ju 13 273 175279 B5391 28611
Assign RC for data 9 [TB1 W 14 307 464728 BETII 11.7095
10 | TB-1 ] 15 3 675601  |G.6732 9926
= Add new bore hole X 11 |78 u 17 3z 784543 RA7H2 0.8007
] ) X . 12 |TB-1 u 13 37 241052 |7.2652 27358
=| Define bore hole infor... (K] EonlzCims 13 |TB4 u 20 132 434580 PN® 435
I — Bore hole number Ted 14 |TB1 ] 21 280 241052 73772 264743
e e naimetion Location [ 170363.9208 15 |T8-1 u 2 109 548605 (74633 1.7266
Bare fole rumber Al 16 |TB-1 u 2 290 3002 |7EE43 24154
Location Y 340360.1630
Fore slevation 17_|TB-5 u 4 B4 67865 111219 15285
Coordinate system
| ¥ 18 |TB-5 ] 5 210 B4688 111521 2360
Ditsction of bare hole | 0| T C UM 13 |88 a 5 181 02919 112608 4E07
Symbol lype Cice ~ 20 |TB5 M 7 323 512235 11445 11,3456
Bl el = 21 |T85 A E 7 gREae  1lgdd 2087
Aocept Eareal S 22 |TBS u E] 136 420007 1226 29916
23 |TB-5 u 10 188 79101 12081 2 6681 -
< \ v[]
Fractures Row: 8, Cal: 1 NUM 10:49 &M

C. Topography Menu

Define Slope Gi W

Generate DEM
Draw 3D slope

Draw 3D Met

= Steonet - Slope Stability

i anual Input
Dip direction:

115
Dip angle;

32

Add 189/54

Get Data

L - from CAD
Slope Intormation
Slope | 20 | &5 D. Analyses
Friction angle 35 Menu

[~ Daylight

[~ Plane Failure
[~ ‘wiedge Failure

Stereo% Analysis

[~ Slopetace [ Toppling

Plot Data Save Image

Conlidence elipse

TE-S - Get data Cluster number: 1 -
Color -

Get data from database

Bore hole number

Joint set clustering

Clustering 165/40 064468 - Group 3 A
31249 210438 -Group 1
Mumber of Cluster | 047748 1510 - Group 1 Dl e fr
323/51 - Group 2 A v B0z
[3] 070/ -Goup 3 ¥

1884




E. Borehole Menu

Cross section & ROD along bo

re hole

FBX

L kur o] gb C i { bore hol
" Togg gection of bore hole
R0 d Cross section slong bore hole _ Direction  Dip S cale Bar
) . Current Wiew
Bore hole information Direchion i} i] Irterval 2 m
Test height 20 cm
_ i Fraci*es in 30 along the.. Bore hole number | TB-5 -
Slelct the Cone Mumber ‘Width af bare hale 100 cm Dirawe
m Core origntation
Dip direction | 0 RAD Estimation o
. . ength of care rn
SelectfiomMan | Dipange | 90 Length of specimen 10 om g J
) m
o S Cirant it 100 cm
= 1w 5% ol lines -
paly Analyzing ztep 20 om RED
Draw ‘ Save Frac Data
& B C 5] =
Draw 55 30 plates 19 |10.10034084 100 |
Fracture thickness: 0.0 20 |10.3003408E 100
| ) 21 |10.5003404€ 100
D2 v 0 22 |10.70034027 3215583335
Soalehar step: |_2 23 1090034008 98.97999354
24 11.1003398E 95.97399354
Fraciure coloring 25 |11 ANN33FRE 9F 97999954 b
~ By cluster By intersecting d | | 2 |—
number with slope tace
Ouwerall ROD: 90.5{’%
A | B | ¢ | b | E | F | &6 | H |[L—e ‘ ; —d| N | 0o |ZF
1 tlinimum specimen length = 150cm
_2 |omstep  7m length 10m lengtt 15m length 20m length
3| 3555 5595158 99.28711 99.52474 9964355
4| 3600 7981306 8586914 5057943 9203457 100
5| 3605 5551758 5544434 B9.B2006 77 36572 90
_6 | 3610 26.85193) 37.658969 45.49382 B51.76352 1
7 3615 0 16879639 2510579 3712036 a0
8 | 3620 35.36551) 24.75586 29.034683 31.20728
9 3620 BE.43415) 71.28977 A47.50851 4502808 704
10| 3630 100 9650391 80.83984 5062938 - B0
11 3635 5388253 100 97 BE9ZY 8552933 =
12| 3640 100 100 100 93.25155 g 504
13 3645 95.21833) 6997314 100 100 =4 40 4 pI——
14| 3650 100 8655273 93.31543 100 g
15| 3655 09.34801 925415 0606283 91.26732 0 —a—10m length
16 | 3660 82 08357 100 100 9327637 a4 —— 18 length
7| 3665 100 B8.22266 100 100 —o—20rn length
& | 3670 100 88.76221) 92.14844 100 10
19 3675 100 96.51807 92.506814 9411133
20| 3680 9197824) 90.26655 965.26855 91.57348 T I IR
2| 3685 7945033 100 97 25586 99.26903 B I e e N B e e e B ===
23| 385 9A012 ORE0R4 980727 99342 Position (m}
24 | 3700 B7.85017| 77.49512 B84.99574 8874756
25| 3705 4530204 6059814 72.80436 7960327
26 | 3710 B3.41727| 67.35596 69.99349 ¥6.79932 Fracture 3625 3728 3656 3900
27 3715 B9.36733) §9.89255 77.275039 ¥B.77368 ]
28 3720 B85.359342) 89.70703 58.46191 79.35669
Tl ATAr A4 mammT | Am mmeee A e e e L — s
M4 Y Tunnekleft % ROD-Left (150cm) { Turneb-Right £ ROD-Right (S0cm) 4 RGD-Right (1000 | < =
F. Tunnel Menu
R0 M§d Cross section along bore hole
Bore hole information
3D Tunnel E”E|E|
Get Data from AutgCAD
Fractures on Fractures on
left wall right wall
Tunnel walls
Minimurm
apshus Mone  =| mm
> 37 = O O] = “« . . ” T LI, =
a9 1. AFFAR F98 918 s/w “Fracjection”?] "lw79 7|5 E.
2 . . o
A. AutoCad$} 953l 255 = Fracjection®] ™A+
L = 5 = aas 2~ Fl=
B. Data "l¥r. s/wollA] A&E dlo]gujo|~E At ARE YHFAY FHs=
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C. Topography Hir. AP el T4 HHE o]&3lo] AGA|Y e n=x7 DEMS A|#eha
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D. Analyses "l¥r. AlF32] =

E. Borehole uﬂ%*r dlo]E o] 2o =5 BIPS A5E o]83te] AutoCadel Fulel st A9
3 BEYLS a9 o] BASte] F AJFF UE9 RQDWS & AlAtste] ARE A4
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Aol 274 A2ES 00-00 E2FAL TIHIY 2ol A8k ulAAE 9Aste] 2 FrhlAE 47)9]
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