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The author would like to express his thanks to the dis-

cussers for their interest in the paper and their effort to

provide the community with detailed and constructive

comments. The discussers’ comments and concerns are

addressed below.

It is clearly stated in the paper that ‘‘RQD is only one

of the many factors that affect the strength of jointed rock

masses.’’ The discussers correctly re-emphasized this

point and discussed the effect of joint conditions on the

rock mass to intact rock strength ratio (rcm/rc). However,

as the discussers correctly stated again in the discussion,

in many cases, RQD is the only parameter available

for describing rock discontinuities. So, it is extremely

important to develop a method for estimation of rock

mass strength when only RQD is available. The new

rcm/rc versus RQD relation developed in the paper pro-

vides such a method for a first hand estimation. When

RQD and the joint condition information are available,

the rcm/rc versus RQD relation can be used together with

other empirical methods considering joint condition to

evaluate the rock mass strength.

The empirical methods including the new rcm/rc versus

RQD relation developed in the paper are for estimating the

strength of a jointed rock mass which can be treated as an

equivalent continuum in analysis. As stated in the paper,

the structure being analyzed must be much larger than the

rock blocks formed by the discontinuities in order for the

rock mass to be treated as an equivalent continuum.

The effect of tunnel span on the strength of rock masses, as

described by the discussers, is essentially the scale effect as

emphasized in the paper.

Disturbance caused by excavation will obviously affect

the strength of rock masses. The effect of disturbance can

be considered using a disturbance factor as done by Hoek

et al. (2002) or modifying the parameter for describing the

discontinuities. To use the new rcm/rc versus RQD relation

to estimate the strength of disturbed rock masses, the

modified RQD should be utilized.

The discussers also discussed the effect of loading time

on the strength of rock masses. It needs to be noted that the

loading time also affects the strength of intact rock. So, if

an empirical relation uses the strength ratio rcm/rc and the

intact rock strength rc at the corresponding loading time is

used, the effect of loading time on the rock mass strength

rcm will be (partially) considered. Besides the loading

time, loading rate will also affect the strength of both

intact rock and rock mass (Kobayashi 1970; Cristescu and

Hunsche 1998).
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