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Discussion: Comments on the risk of damage to structures

M.12 o ’Rei1ly

Camberley UK

My comments in the main address matters in the paper
by Mair et al on the prediction of ground movements
caused by bored tunnelling and the risk of building
damage resulting from these: reference is also made to
the paper by Bracegirdle et al on the evaluation of
damage caused by tunnelling to cast iron pipes.

Section 4.3 of the first mentioned paper asserts that it
is the average horizontal -ground strain’ which is
appropriate in damage assessment although no
justification is given for this. It is, therefore, of interest
to note that in Section 6.2 Of the second paper it is the
maximum ground strain which is being used to evaluate
pipe damage which seems quite simple and
straightforward to me. I am generally suspicious of
average values since fifty percent of reality is greater
than them and it is the extremes which are usually
troublesome.

I can accept the assessment procedure for framed
buildings suggested in Section 4.5 of the Mair et al paper
but no mention has been made of the fact- that the
appearance of visible cracking in concrete occurs at an
average strain of 0.04% by comparison with the average
value for brickwork of 0.075 % (see Burland and Wroth
1974). This would effectively halve the limiting strain
values given in Table 2 for each damage category. I am
worried in any case._at the description of cracking up to
1mm width as very_ slight when BS8110 limits crack
widths _to 0.3mm land 0.2mm for reinforced and
prestressed concrete' respectively. How would the
durability of beams and columns be restored when they
are cracked beyond these limits?

The linkage between Tables 1 and 2 based as it is on
Boscardin and Cording 1989 appears tenuous since only
three points in their paper lie on the negligible/very slight
boundary while the slight/moderate to severe boundary is
poorly definedzindeed the justification of their diagram
based on a total of just 18 points!

Returning to the question of spread it is normal to base
designs on characteristic or worst credible values. There
are data showing that a coefficient of variation of 20 
25% would be realistic for settlement measurements

made in ostensibly the same conditions (Ryley et al 1980:
McCaul et al 1986). This means that some actual
settlement values could exceed predictions made for
example using equation 2 in the paper by Bracegirdle et
al by up to 40%.

Longer term effects are not dealt with in either paper
although it is likely that the effects of long tenn

settlement on buildings with foundations at a constant
level and on pipes would not be great. On' the other hand
for structures founded at differing levels long term
movements are likely to enhance any short term
differential settlements. There may also be problems
with unidirectional cumulative movements and ratcheting
along cracks where the integrity of the building has been
compromised. '

What concerns me in all this is that geoteclmical and
tunnelling engineers are deciding what is appropriate and
acceptable for buildings. This, to say the least, seems a
somewhat -high-handed approach by a vested interest
group which is not slow to pour scorn on the expertise of
structural engineers and others venturing into their fields
of experience. Any damage assessment techniques for
structures affected by tunnelling will lack creditability
with building owners until they, their architects and
structural engineers are involved in their fonnulation.
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