Tunnelling—induced ground settlements in a groundwater drawdown environment- A case history
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Fig. 4. Support pattern for STA22km300-890.
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A study of excavation sequence and contour blasting method for underground powerhouses of

hydropower stations
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Fig. 12. The horizontal stress isoline of underground powerhouse before contour blasting (units: Pa).
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Landscape design of mountain highway tunnel portals in China
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Hard-rock LHD cost estimation using single and multiple regressions based on principal component analysis
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Cost items Bucket capacity Overall widch Overall height HP Intercept
Diesel
Overhaul Parts 0.455898 1.893403 3.686007 0.011268 7.01104
Labor 0.600886 2.495554 4.858253 0.014851 924448
Maintenance Parts 0.847422 3.519448 6.851531 0.020944 13.0585
Labor 1.116283 4636065 9.025319 0.027589 17.1794
Fuel/power 0.001862 0.001921 0.006911 0.067662 0.01714
Lubrication 0.458414 0.44745 1.74747 0.017966 4236468
Tires 0.282226 1172121 2281843 0.006975 4,18899
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Electric
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Lubrication 0.217752 0.731107 2.151486 0.006929 338131
Tires 0.4456 0.17465 7.06685 0.072266 1243615
Ware parts 0.101841 0341933 1.006233 0.003241 0.36288
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support pressure pi [MPa]

Input to the application of the convergence confinement method with time—-dependent material behaviour of the

support
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Simulation studies of traffic management strategies for a long tunnel
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A summary of simulation results.

Scenario Average queue length Standard deviation of  Average density  Standard deviation Average Standard
(PCU{Interval) queue length (PCUfkm) of density speed (kph) deviation of speed

No Incident 1] 0 544 4.16 62.06 1.15

Incident 3426 2963 1859 1292 51.93 10.60

Traffic Management Strategies

Strategy 1: ramp control 28.63 2621 1536 11.08 53.70 9.56

Strategy 2: shoulder-lane open 31.85 3119 17.19 13.07 52.78 11.10

Strategy 3: Variable Message Sign 30.20 2752 16.79 11.90 53.22 9.92
(VMS)

Strategy 4: Ramp Control + VMS 31.88 2877 17.40 12,57 52.67 10.34

Strategy 5: Ramp 28.68 2704 1591 11.68 53.72 9.86
Control+ shoulder-lane Open

Strategy 6: VMS + shoulder-lane 34.00 3239 18.09 13.51 5212 11.46
Open

Strategy 7: Ramp 28.00 2919 1571 12.47 53.97 10.45

Control+ VMS + shoulder-lane
Open




ANN and ANFIS performance prediction models for hydraulic impact hammers
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