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Evaluation of RMR Classification Efficiency while Predicting the
Engineering Behavior of Shemshak Formation in Underground
Excavations of Siah Bishe Area

Mohammad Bashir Gonbadi
Tarbiat Modares University, Tehran, Iran, Ph.D. Candidate

Ali Oromiehea
Tarbiat Modares University, Tehran, Iran
Mohammad Reza Nikudel
Tarbiat Modares University, Tehran, Iran
Gholam Reza Lashkaripour
Ferdousi University of Mshhad, Iran
Abstract: Mechanical and Engineering Behavior of rock masses made of alternation of weak and
strong layers (compound rock masses) is so complicated and it differs from mechanical behavior
of its every components. It is not possible to predict these rock masses behaviors completely via
Geo mechanical or RMR classification which is one the most common engineering classification
used to design Excavation method and the support of underground openings. So RMR
classification should be modified in a way that it could reveal the actual impact of weak layers on
mechanical behavior of the rock mass. Shemshak formation made of alternation of Strong layers of
sandstone, some siltstones and weak layers of shale, mudstone, siltstone and coal is one of the most
important formations placed among the aforesaid rock masses. The current research is submitting a
table for modification of the impact of thickness and dip of weak layers on RMR classification
related to Shemshak formation in Siah Bishe area.

Keywords: Shemshak Formation, RMR Classification, Compound Rock Masses, Underground
Openings
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Rating Adjustment for Apparent Dip and Thickness of Weak Shale and Weak Layers

Dip of Layer 0-10
Thickness Of

Shale Layer (cm) 0 20 40 60 80 100
Rating +20 0 -5 -10 17 23
Dip of Layer 11-35

Thickness Of

Shale Layer (cm) 20 40 60 80 100 0
Rating 0 -8 -14 -20 -27 0
Dip of Layer 36-60

Thickness Of

Shale Layer (cm) 0 20 40 60 80 100
Rating 0 -5 -10 -17 -23 230
Dip of Layer 61-80

Thickness Of

Shale Layer (cm) 0 20 40 60 80 100
Rating 0 -8 -14 -20 -26 233
Dip of Layer 81-90

Thickness Of

Shale Layer (cm) 0 20 40 60 80 100
Rating 0 -10 -16 -22 -29 235

Siiosts 053w g1 « RMR (gousds Js o gosudid —F Jgao

Classification Parameters and Their Ratings

Parameter Range of Values
Strength of >10MPa | 4-10 MPa | 2-4 MPa | 1-2 MPa For this
Intact Rock range UCS
1 Material Is Prefered
>250 100-250 50-100 25-50 5-11-| <1
MPa MPa MPa MPa 251 5
Rating 15 12 7 4 21110
Drill Core 90-100 % | 75-90 % 50-75% | 25-50 % <25 %
2 Quality RQD
Rating 20 17 13 8 3
Spacing of >2m 0.6-2 m 200-600 60-200 <60 mm
3 Discontinutis mm mm
Rating 20 15 10 8 5
Very Slickensi
rough | Slightly | Slightly dt?d
surfaces rough rough surtaces Soft
not surfaces surfaces or -5 gouge>5Smm
4 Condition of continuo | separation | seoeration gO;gI; thick or
Discontinutis us no < lmm <Ilmm thick or separation
seperatio slightly highly . >5mm
n weathered | weathered separatio continupus
unweathe walls walls n 1-5mm
red wall continuo
us

Y&y
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Rating 30 25 20 10 0
Per 10m
B Tunnel None <10 10-25 25-125 >125
§ Length(l/m)
)
> § goe:llgirg})m C. Dry Damp Wet Driping Flowing
O Ratin 1 10 7 4 0
g 5
B. Rating Adjustment for Discontinutiey Orientations (See G)
Strike and Dip Orientation V. Favorable Fair Unfavora | V.Unfavora
favorable ble ble
Ratings | Tunnels & 0 -2 -5 -10 -12
Mines
Founndations 0 -2 -7 -15 -25
Slopes 0 -5 -25 -50
C. Rating Adjustment for Apparent Dip and Tickness of Weak Shale and Weak Layers
Dip 0-10 11-35 36-60
Thichn 1 1
6|8 24168 2| 4 8 |10
ess 0| 20 40 0l o g 0 olololo g 0 0l o 60 ol o
Rating | + - -] - |+ - -] - - -
2 0 S |1(1]22]0 12210 1 2
0 0171310 8 4107 S 0 17 3 30
C. Rating Adjustment for Apparent Dip and Tickness of Weak Shale and Weak Layers
(continue)
Dip 61-80 81-90
:::mn 0| 20 40 618 (1) 0 2)4168 (1)
00 0(00]0
0 0
Rating -l -1 - -l -1 -] -] -
0| -8 |-14 2|23 |]0|1|1|2]2]3
0163 06295
D. Rock Mass Classes Determined From Total Ratings
Rating 81-100 61-80 41-60 21-40 <21
Class Number I 11 11 I\ \Y
Description VeryGood Good Fair Rock Poor Very Poor
Rock Rock Rock Rock
E. Meaning of Rock Classes
Class Number I 11 I v \Y
Average Stand-Up Time 20yrs for | 1 year for | 1 weak for 10 hrs 30min for
15mspan | 10m span Smspan | for2.5m Im span
span
Cohesion of Rock Mass >400 300-400 200-300 100-200 <100
(KPa)
Friction Angle Of Rock >45 35-45 25-35 15-35 <15
Mass (Deg.)
F. Guidelines for Classification of Discontinutied Conditions
Discontinuties length <Im 13m | 3-10m | 1020m |  >20m
(persistence)
. 6 5 4 1 0
Rating




OY Lo ac gozxo

Sep.eratlon (aperture) None <0.1mm 0.1- 1-5mm ~Smm
Rating 1.0mm
6 5 4 1 0
Roughness Very Slightly Slickenside
Rating Rough Rough Rough Smooth d
5 1
6 3 0
Infilling-Thickness(mm) None Hard Hard Soft Soft
rating Filling<5 | Filling>5 | Filling<5 | Filling>5
6
4 2 2 0
Wegthermg Unweather S. M. H. Decompose
Rating Weathere Weather
ed Weathered d
6 d 3 d 0
5 1
G. Effect of Discontinuty Stryke and Dip Orientation in Tunneling
Strike Perpendicular to Tunnel Axis Strike Parallel to Tunnel Axis
Drive w1th9 (C)lnlp—Dlp 45- | Drive Wlﬂ;(si‘}p—Dlp 20- Dip 45-90° Dip 20-45
Very Favorable Favorable Very Favorable Fair
Drive against dip-Dip | Drive against dip-Dip . o . .
45-90" 20-45" Dip 0-20 -Irrespective of Strike
Fair Unfavorable Fair

&=l ¥
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