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A Study on Graphical Determination of RQD variation in 3-D Space
and Its Application into Field Survey Data
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Abstract. RQD is used to evaluate the degree of fracture in the rock mass and is also used as input into rock
mass classification scheme, such as RMR and Q-system. However there are some drawbacks of the RQD caused i
by anisotropy and calculation length. Thus it is important to understand the variation of RQD in 3-D space in
order to evaluate the properties of rock mass. The main purpose of this study is to reveal the distribution of RQD \
\ in the equal-angle stereo net, to investigate the effects of scanline length and joint frequency and to inquire the !
; effect on the selection of rock mass strength parameters in the numerical analysis. Analysis has been extended to |
field joint survey data using same method. The results can be applied to contribute for more accurate
3 interpretation of the results of engineering geological survey for better design and construction work.
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Table 1. Orientations of joint sets(after Harrison, 1999).

- BH8F :RQDS 32 E-XE =AI3¢} B EAY #8 A7 R KL AR

Set 1 2 3 4
Orientation (dip/dip direction) 25/058 81/186 72/050 68/120
Frequency (m™) 1.96 2.87 3.61 2.44
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Fig. 2. Estimated RQD according 10 lag distance (based on
Eqn. (4.
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Fig, 3. Estimated RQD according to Jag distance (based on
Eqn. (5)).
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Fig. 4. RQD distribution at joint frequency 5.5 m’.
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Table 2. Statistical results of RQD simulated from each joint frequency.

Smﬁ;;;\\\,,f?ieici 1.5 3.5 55 7.5 9.5 115 13.5 155 175
mean 9897 9511 8960 8252 7544 6795 6101 541 478
standard deviation 018 051 096 1.67 213 228 273 6 35
estimated RQD by Eqn. (3) 9898  95.13 8943 8266 7541 6808 6092 5412  47.79




Eld 3} A skg7t 315

Table 3. Effect of RQD variation on the estimated strength parameters for each case.

set case 1 case 2 case 3 case 4
# Orientation(dip/dip dir.) Frequency(m) Frequency(m') Frequency(m™) Frequency(m)
1 25/058 1.96 1.96 1.96 95
2 81/186 2.87 55 10.5 10.5
3 72/050 3.61 3.61 3.61 8.5
4 68/120 244 6.5 155 155
Max 4RMR 3(20/17) 7(20/13) 12(20/8) 17(20/3)
(E,. - E.)" 6 7 24 28
E, /E,’ 12 15 20 2.7
G O 1.2 L5 2.1 2.8

m,min

E.=2RMR - 100 (Bieniawski)"”
E, = |Q™*19° (Serafim and Pereira)”
0,.= 0.5exp (0.06RMR) (Trueman)”
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Fig. 5. Simple geologic map around tunnel area.
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Table 4. Characteristics of each joint set in the tunnel area.

Orientation normal
dip/dip direction frequency
Joint set 1 87/328 1.30
Joint set 2 87/087 346
Joint set 3 85/219 1.18
Joint set 4 40/160 351

- 3FE RQDS| IMART SAHS WSSl B8 AT L AL AE

(b) RQD

Fig. 6. 3-D distribution of joint frequency and RQD estimated
from rock mass.

Fig. 7. Relationship between RQD distribution contour and
tunnel direction(solid arrow).
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Fig. 8. Distribution of RQD evaluated from cores.
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Fig. 9. Estimated RQD distribution of joint frequency 7.15 m’,
in the case of short scanline.
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