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Effective Measuring Method of Discontinuity Orientation
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"Chonnam National University, Faculty of Earth Systems & Environmental Sciences.
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ABSTRACT: This study is aimed at the effective measurement plan of discontinuity orientation
on rock mass. The discontinuity orientation is expressed as three methods, strike/dip,
dipdirection/dip (a three digit number / a two digit number) and right hand rule. Generally,
strike/dip is measured with clinometer, and dipdirection/dip with silva compass(typel5). A sign
of strike/dip, discontinuity orientation is used to geological survey, and dipdirection/dip fo
engineering. Dipdirection/dip converted by strike/dip measured with clinometer is useful on the
statistical analysis of a lot of data.

* Corrsponding author: khgoh@chollian.net
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To measure the azimuth of the

dip with

clinometer and to change strike/dip to

dipdirection/dip may have potential errors in each person. The newly designed apparatus, clinometer

equipped by a rotational azimuth plate and an arrow to measuring strike and dipdirection, has been

developed to measure effectively the discontinuity orientation with two method (strike/dip and

dipdirection/dip).

The measuring method of discontinuity orientation with clinometer having newly

designed apparatus is effective one for accurate measurement of strike as well as dipdirection which

is degrees counted clockwise from true north. Used by clinometer with newly designed apparatus,

concurrent measuring strike/dip and dipdirecton/dip of discontinuity is possible. In application to

measuring discontinuity orientation on rock slope, it has been recognized that the newly designed

method, unambiguously, led to drop measuring errors comparing with existing measuring apparatuses.

Therefore,

it is considered that measuring method of discontinuity orientation (strike/dip and

dipdirecton/dip) by the newly designed apparatus is useful to one in geological engineering

investigation of road design. and to unskilled investigator.

Key words: discontinuity, strike/dip, dipdirection/dip. clinometer, silva compass(typel5)
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Fig. 2. Strike(N5SOE) and Dipdirection (SE, 140)
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Table 1. Examples of sign ( discontinuity orientation ) used in each company.

12 / 2000 10 / 2002 4 / 2003
(Dundeok ~Jusam) (Geokumdo) (Kunyeo~Namchang)
A B C A B A B
Geological . . ) i . . ) . . . . . . .
Strike/Dip | Strike/Dip| Strike/Dip |Strike/Dip| Strike/Dip |Strike/Dip| Strike/Dip
survey
Result of | . . | . |
Bi Dipdi./Dip | Dipdi./Dip | Dipdi./Dip | Dip/Dipdi.| Dipdi./Dip | Dip/Dipdi.| Dipdi./Dip
ips
P Strike/Dip
Analysis of
stereographic | Dipdi./Dip | Strike/Dip| Dipdi./Dip | Dipdi./Dip| Dip/Dipdi. | Dipdi./Dip| Dipdi./Dip
projection | Strike/Dip
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(Dipdi. : Dipdirection)

section of clinometer ( @
clinometer, @ : arrow to measuring strike and
dipdirection, ® : rotational azimuth plate. @ :
magnetic needie )

Fig. 3. Cross
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strike  and

Fig. 5. Measuring arrow of
dipdirection

(B)

(A)

Fig. 6. Present-day clinometer(A) and newly
designed clinometer with devised apparatus(B).
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Flg 8. Measunng of discontinuity orientation on rock slope

Table 2. Discontinuity orientation measured on rock slope.

J1 J2 J3 J4 J5 J6 J7 J8 J9 J10
Strike N30W | N8GE | N65W | NBOE | N70E | N20E | N88E | N1OE | N76E | N4OW
Dip 18NE | 56SE | 55SW | 58SE | 70SE | 38NW | 27NW | 30NW | 18SE | 10NE

Dipdirection/
Di 060/18 | 176/56 | 205/55 | 170/58 | 160/70 | 290/38 | 358/27 | 280/30 | 166/18 | 050/10

ip
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Fig. 9.
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Pole plot of discontinuity orientation
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Table 3 . Discontinuity orientation by present~day measuring method

Measuring bl 72 13 J4 15 76 J7 78 79 J10
person

Strike N34W | N86E | N63W | NS2E | N72E | NISE | N86E | N9E | N78E | N4OW

R Dip 18NE | 60SE | 585W | 60SE | 78SE | 40NW | 26NW | 20NW | 18SE | 1INE

D‘pd‘g?;“on/ 056/18 | 176/60| 207/58 | 172/60 | 162/78 | 288/40 | 356/26 | 279/29 | 168/18 | 050/11

Strike N28W | NS4E | N6OW | NSOE | N70E | N20E | N88E | NISE | N74E | N36W

5 Dip 16NE | 58SE | 54NE™ | 60SE | 76SE | 40NW | 26SE° | 29NW |16NW'| 12NE

Dlpd‘]r)ei;“on/ 062/16 | 174/58| 030/54 | 170/60 | 160/76 | 320/40* | 232/28 | 330/29 | 286/16 |126/12"

Strike N28W | N86E | N65W | N82E | N66E | NISE | NS6E | NSE | N73E | N33w

c Dip 18NE | 61SE | 68SW | 62SE | 73SE | 39NW | 28NW | 28NW | 19SW’ | 13NE

Dmdll;fgt‘on/ 069/18 | 176/60 | 295/68" | 172/62 | 156/73 | 288/39 | 356/28 | 278/28 | 163/19 | 057/13

Strike N30W | N86E | N6OW | NSOE | N70E | N20E | N72E | N7E | N78E | N4OW

5 Dip 18NE | 63SE | 58SW | 60SE | 78SE | 38NW | 27NW | 28NW | 18SE | 12NE

D‘pdllgei;t“’“/ 60/18 |176/63| 210/58 | 170/60 | 160/78 | 308/38" | 342/27 | 277/28 | 168/18 | 050/12

Strike N29W | NSSE | N66W | N8SE | N70E | N22E | N89E | NIOE | N76E | N4OW

. Dip 16NE | 58SE | 56SW | 61SE | 78SE | 4ONW | 28NW | 28NW | 17SE | SNE

Dlpdllr)?;“"“/ 061/16 | 178/58 | 204/56 | 174/61 | 160/78 | 292/40 | 359/28 | 280/28 | 166/17 | 050/8

Strike N30W | N84E | N6OW | N82E | N70E | N20E | N8SE | NIOE | N76E | N4OW

. Dip 14NE | 62SE | 58SW | 60SE | 78SE | 40NW | 28NW { 30SW' | 18SE | 12NE

Dipd‘gei;“"n/ 060/14 | 174/62 | 238/58" | 172/60 | 160/78 | 3207207 | 332/28" | 330/20 | 166/18 | 050/12

Strike N28W | N84E | N58W | NS6E | N7IE | N25E | NS6E | N6E | N73E | N35W

. Dip 17NE | 61SE | 57SW | 61SE | 76SE | 42NW | 28NW | 20NW | 19SE | 12NE

Dipdl[‘)f;“‘m/ 062/17 | 174/61 | 327/57% | 176/61 | 161/76 | 318/42" | 332/28" | 331/29" | 163/19 | 065/12

Strike N30W | N86E | N6OW | NSOE | N70E | N20E | N72E | N1OE | N72E | N4OW

o Dip 20NE | 60SE | 585W | 60SE | 77SE | 39NW | 28NW | 30NW | 20SE | 12NE

Dipdigei;“‘m/ 060/20 | 176/60| 210/58 | 170/60 | 160/77 | 200/39 | 342/28 | 280/30 | 162/20 | 050/12

- . +. .
( ! measuring error, : converting error )
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Table 4. Discontinuity orientation by newly designed measuring method

Measuring 71 72 73 J4 J5 76 J7 78 J9 | J10
person

Strike | N31W | N87E | N60OW | N82E | N73E | NI19E | NSOE | N10E | N72E | N42W

A Dip 20NE | 60SE | 555W | 60SE | 75SE | 390NW | 30NW | 30NW | 23SE | 12NE

Dipdi]g?;tion/ 059/20 |177/60 | 210/55 | 172/60 | 163/75 | 289/39 | 350/30 | 280/30 | 162/23 | 048/12

Strike | N30W | N86E | N60W | NSOE | N70E | N21E | NSIE | N7E | N79E | N41W

5 Dip 20NE | 61SE | 57SW | 59SE | 76SE | 37NW {27NW | 25NW | 18SE | 13NE

Dipdi];eigtion/ 060/20 | 176/61 | 210/57 | 170/59 | 160/76 | 291/37 |351/27 | 277/25 | 169/18 | 049/13

Strike | N28W | N84E | N60W | NSOE | N70E | N20E | N88E | N15E | N74E | N36W

c Dip 16NE | 58SE | 54SW | 61SE | 74SE | 4ONW | 26NW | 20NW | 16SE | 12NE

Dipdilgei;tion/ 062/16 | 174/58 | 210/54 | 170/61 | 160/74 | 290/40 | 358/28 | 285/29 | 164/16 | 054/12

Strike | N28W | N8SE | N6OW | NSSE | N72E | N22E | NS6E | N6E | N73E | N35W

b Dip 17NE | 60SE | 60SW | 61SE | 78SE | 42NW |28NW | 30NW | 19SE | 12NE

Dipd%ei;“on/ 062/17 | 175/60 | 210/60 | 178/61 | 162/78 | 292/42 | 356/28 | 276/30 | 163/19 | 055/12

Strike | N30W | N84E | N6OW | N82E | N70E | N20E | N89E | N10E | N76E | N4OW

E Dip 14NE | 62SE | 58SW | 62SE | 79SE | 40NW | 28NW | 30NW | 18SE | 12NE

Dipdilg?;tion/ 060/14|174/62 | 210/58 | 172/62 |160/79 | 290/40 |359/28 | 280/30 | 166/18 | 050/12

Strike | N30W | N88E | N62W | N8SE | N71E | N21E | N89E | N10E | N77E | N4OW

E Dip 16NE | 58SE | 58SW | 60SE | 78SE | 40NW |30NW | 28NW | 17SE | 8NE

Dipd%?;tion/ 060/16 | 178/58 | 208/58 | 174/60 | 161/78 | 291/40 |359/30 | 280/28 | 167/17 | 050/8

Strike | N28W | N84E | N58W | N86E | N71E | N23E | NS6E | N6E | N73E | N35W

G Dip 17NE | 61SE | 57SW | 61SE | 76SE | 42NW | 28NW | 29NW | 20SE | 12NE

Dipdi]g?;tion/ 062/17|174/61| 212/57 | 176/61 |161/76 | 293/42 |356/28 | 276/29 | 163/20 | 055/12

Strike | N31W | N87E | N60W | NSOE | N70E | N20E | N81E | N10E | N72E | N41W

u Dip 20NE | 60SE | 61SW | 60SE | 77SE | 390NW |28NW | 30NW | 21SE | 12NE

Dipdi];ei;tion/ 059/20 (177/60| 210/61 | 170/60 | 160/77 | 290/39 |351/28 | 280/30 | 162/21 | 049/12
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Fig. 10. Pole plot of discontinuity orientation
(A) : present-day measuring method
(B) : newly designed measuring method
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