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Boulder Detection Methods and its Compensation for Obstruction in Soft
Ground Tunnels by Shielded TBM
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Abstract

Boulder detection methods and its compensation is discussed with consideration of boulder conditions in soft ground
tunneling by shielded TBM. For analysis of proper compensation methods for boulder obstruction, its removal costs
and cases on eight projects are presented. Compensation for boulder obstruction removal by volume or weight is not
practical for most tunneling situation, but compensation by crew time is probably the most equitable method. If boulders
are anticipated on project, boulder removal plan must be considered with proper equipment selection.
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Table 1. U&7 29 A4 By} 237

Case No. 1 2 3
Project Name Oklahoma Ave. Relief Sewer| Oak Creek Southwest | Miler, 37th and State MIS
Tunnel Length 725m 1524m 383m
Excavated Diameter 1.52m 1.40m 2.64m
No. of Borings 12 12 9
Avg. Boring Spacing 68.6m 132.6m 442m
Boulder Length/Boring Length in Till/Outwash 4.7% 1.8% 8.9%
Est'd No. of Boulders 15 11 29
Reported No. of Boulders in Tunnel 151 156 346
Reported No. of Boulders Obstruction 71 156 60
Avg. Boulders per 30m of Tunnel 6.2 31 27
Max. Boulders per 100m of Tunnel 59 - 154
Estimated Boulder Volume, m?, 12.3 36.8 33.7
Avg. % Boulders by Volume in Tunnel 0.93% 1.57% 1.62%
%aﬁ(ﬁe;%»s‘?;iiiri /l?y Volume, 60m(200ft) 23% i 2.9%
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5.1 Case 1-Interplant Solids Pipeline
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5.5 Case 5—Elgin Northeast Interceptor
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