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1. Introduction
2. Site Description
3. Sewer Tunnel
4. Geology
5. Sydney Water Criteria
6. Finite Element Model
7. Groundwater Pressure
8. Conclusions
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4Victoria and Regent Street Sites  - Koranga



5Stage 1B and Stage 1A  - this presentation mainly relates to Stage 1B 



6Stage 1B Site 

Plan Section  (12m deep basement excavation)
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This still images were taken in 2021 from
a video taken by a dilapidation consultant

Base of manhole access



8

Tunnel section – unreinforced concrete – constructed in 1942
(excavation method – drill and blast, no time delays)

Note some important issues here:

1. No steel reinforcement
2. Vertical walls and flat invert
3. Wide span of invert
4. Construction joints
5. Corners – stress concentrators
6. Which is the most critical element

walls or tunnel invert



9Exposed sandstone rock at a nearby site
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Typical UCS data RQD with depth
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Sydney Water dimensional criteria
(footnote: what is the most important issue – displacement or stresses in the tunnel lining)



132D Finite element grid
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Elastic properties for the various material in the FE analyses model
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List of FE models – continuum tunnel lining/beam elements/blast disturbed zone
(additional hand calculations were also carried out relates to the tunnel invert)
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Displacement

Stresses

Typical FE model output
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18Numerous external water pressures and models were compared



19Displacement
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Drill and blast damage rock zone
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Using interface and 
structural beam elements

displacements
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Installation and readings from piezometers

(confirmed predicted perched water table)



25The site is on a high point in the area (section A-A)



26The site is on a high point in the area (section B-B)
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Hawkesbury Sandstone  - hydraulic conductivity with depth
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The relationship between the hydraulic conductivities of the rock mass and tunnel lining
(knowing the water flow rate in the tunnel provides a partial solution)
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