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Abstract:

Having to build two bridges in a short time frame, Evans shire Council were faced with a significant challenge both in terms of funding the projects and providing the resources.  Council tacked this problem by using the M-Lock system and its own staff and has successfully completed the two structures much to the pleasure of Council’s staff, the Council and the users of the bridges.  This paper is aimed at sharing this experience.

Introduction:

Evans Shire Council was faced with the problem of the demise of two timber bridges on local roads in the Shire, which were well passed their use-by-date and required replacement. Using conventional means, this implied a necessary budget of $1,500,000, which is 50% of Council’s local roads budget, and therefore well beyond the ability of Council to fund in any one-year. Both roads on which the bridges were located had no alternate routes and closure of the bridges would have implied excessive inconvenience for many road users. Bypasses through the creeks was not a long-term solution, as it did not meet environmental guidelines, and they were being washed away in each substantial storm.

Faced with this challenge, Council pursued a number of options to replace these two structures. With timely, additional funding being provided through Roads to Recovery, the two bridges and approaches were constructed for under $700,000 using the M-Lock system by Rocla. Council was able to use its own staff and has completed the two bridges much to the satisfaction of Council and residents.

The aim of this presentation is to make other Councils aware of a process that this Council successfully used to solve a problem, and to recommend it for the consideration of others. While Council successfully used a proprietary product, this presentation is not aimed at promoting this product per se. 

Davies Creek Bridge:

Davies Creek is a small perennial creek which flows into the Macquarie River just below the Ben Chifley Dam. The creek floods, however the major flooding impact comes from backwater when the Macquarie River is in flood. A twin span timber bridge was constructed over this creek on The Lagoon Road in the early part of this century and it had been overtopped 3 times over the last 15 years. The last time the bridge was overtopped, the northern abutment was undermined, allowing the bridge to float off the abutment, lifting the piles and substructure off its foundations at one end. Fortunately, or unfortunately, the bridge was not washed away and settled back onto its foundations, however the structure was severely weakened and the horizontal alignment altered slightly.

Following the flood, the approaches were reconstructed and with some scratching of the head, a 10tonne load limit was imposed. The structure remained in this state for almost 7 years.

With commencement of the upgrading of the adjacent dam by the Department of Public Works and Services, it was required that a large amount of rock material had to be carted over the bridge to the site. As part of the project, the contractors undertook a structural check of the bridge.  This indicated that even the load limit was an exaggeration of the bridges actual capacity and accordingly, as part of their contract works, a sidetrack was constructed for their use, and the load limit on the bridge was reduced to 5 tonnes.

Realising the importance of replacing this structure, Council allocated $75,000 over each of two years to maintain this bridge, however the need to replace the structure sooner than this became apparent. Therefore expressions of interest were sought from interested bodies on the basis that the structure was built immediately but paid off over two years.  This could be considered as a primitive partnering arrangement. 

Another concern for Council was that the $150,000 allocated over two years represented about 5% of Council’s budget over that period. A net reduction of this amount from the budget meant that Council’s staffing levels for those years might have to be reduced to help pay for the structure. This outcome was not preferred.

A number of alternatives were received as part of the expression of interest process. The prices ranged from just under $200,000 to just over $300,000, with the best option supplied by M-Lock bridges. It met the design consideration, it was tried and approved for Australian conditions and was durable concrete rather than steel and concrete structures with had on-going maintenance concerns. As an added benefit, it was a structure that Council could build itself, and use in other similar projects in other areas. Council pursued this as its preferred option, while it was also encouraged to reconsider the funding options to make use of the bypass which had been put in by others.

Design: 

M-Lock is manufactured by Rocla, but the system was adapted from an American idea and modified to be Australian design codes and bridge loadings. It complies with HLP320 loading and has been approved for RTA use. The idea was brought Australia by Mr. John Lockyer of Lockyer Constructions and the design modification by Cardno MBK.

Following a detailed site survey, undertaken in-house, a span of 24m was chosen being two 12m spans. The remaining design was to design the piling and CARDNO MBK did this. A geo-technical investigation indicated bedrock at 10m below the creek level and pre-cast piles in bored holes was chosen.  Four piles at each abutment allowed for lateral load transfer.

Construction:

 Quotations were sought for the pile installation. The successful contractor submitted an alternative, being to supply pre-cast piles and rather than drill the holes, to drive the piles. This alternative offered a considerable cost saving, the only draw back with driven piles being the tolerances of driven piles being  ± 90mm while the M-Lock system tolerances was ± 30mm. This issue was discussed with Rocla who redesigned their system such that a greater tolerance was permitted. Work proceeded on this basis.

The existing bridge was removed using a local contractor. He was able to reuse the timber and therefore was able to pull the bridge down much cheaper than Council could.  This was without the issue of the timber being stored somewhere for some future use that never occurs. The road was closed, some additional signage erected to direct vehicles onto the bypass and the bridge demolished. A passing motorist made the comment that “the bridge had been there all his life, and it was pulled down and the site cleaned away in less than two days. The existing abutments and abutment wall were left in place for additional protection of the end piles.

Piling commenced in the centre of the stream and this turned out to be a blessing. Old timber structures well below bed level were hit during driving and these structures had to be removed before driving could continue. Numerous problems were encountered driving the middle set and the bridge had to be moved 600mm south to accommodate one obstruction. The piles were eventually drilled and grouted into place because of the problems encountered.  CARDNO MBK rechecked this design as the project progressed, and the completed piles tested for structural compliance.

The piles also had problems with the rock in the existing bridge approaches. This material had to be removed. Driving of the end piles, except for the location of the rock was completed relatively easily.

Before going any further, it is worth noting that the success of this project was in large part due to the fact that the survey control was done in-house by Council’s Design Engineer. His attention to detail, and his interest in the project, and being on-site ensured that the project survey control was to millimetres and not by guess work.  With this achieved, the remainder of the project was no far from “big boys Lego.”

Because of the uncertainty of the level that the piles would be driven to, the piles were constructed longer than necessary, and then cut off to the required length. This process was time consuming, however we were able to do this by scribing the piles with a quick-cut saw and the section above the cut for a length of 0.5m was jack picked away to expose the steel. Once all the piles were scabbed in this way, a crane was connected above the cut and the steel cut with oxy-acetylene, and the unrequited section lifted away.

A steel boss plate was grouted into place on the slope of the super elevation and then the headstocks were lifted into place. The four headstocks were positioned over two days using a crane. Steel washers were then welded to the starter bars and the cavity was grouted using low shrinkage grout. This took about 2 days also, however the welding of the washers was a slow process which was done after hours so that work could continue.

With the headstocks in place, a period of two days was allowed for the grout to set. On day three the end beams were installed and a temporary ramp onto the new bridge was constructed to allow crane access. A crane was positioned in the creek and another on the approaches. A semi-trailer carried two beams and the critical time determinant was the number of trucks available to cart the planks. Erection on site could have been completed in 6 hours however only 4 semi-trailers were available to carry the 14 planks. This then was done over two days.

Council used two cranes. This allowed much greater control when positioning the planks and is recommended as the best way to construct these bridges. A large crane able to lift and position the planks was available however hourly rates for this crane was about the same as the two smaller cranes.

The M-Lock system requires holding down bolts that screw into ferrules in the headstock. These were installed as the planks were placed and the washers and nuts installed and tightened down once the beams were in place. Horizontal bolts between the planks are also inserted and these were tightened off a ladder. It’s important to ensure that these bolt holes line up before the cranes leave the site. 

The lateral joints were filled with a flexible mastic material with the longitudinal joints filled with a low shrinkage grout. This was also a slow process and took two men in excess of 2 days to complete.

 The thrie-beam guard rail posts were then installed by bolting to the side beams. This was also done from a ladder and took about 1 day.

While the bridge grouting was being completed, and after the end beams were installed, Council’s day labour staff constructed the approaches. With these complete Council’s guard rail contractor erected the guard rail at either end including the MELT and the guard rail installed. The bridge was then opened to traffic.

The total time the bridge was out of use was only 5 weeks. This included over two weeks spent driving the piles. Once the piling was completed, the remainder of the bridge took just over two weeks.

The final cost of the project was $220,000 including the bridges approaches.
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Cheshire Creek Bridge:

With Roads to Recovery funds Council was able to build the second bridge almost immediately after completion of Davies Creek Bridge. This bridge had had a similar history, having been lifted in the 1986 flood and left standing, but severely affected and load limited. A bypass through the creek had been built for heavy vehicles, and the bridge had struggled over the following 15 years to provide a service to the residents north of Bathurst.

Council over this period had lobbied any one who would listen for the $900,000 required to build the bridge. Designs in the more contemporary bridge style had been undertaken, and a construction specification written however the “pot is only so big” story had been told at every request for funds, and so these documents had gathered dust on a shelf. The concrete alone in this structure sitting in a concrete truck on site was valued at $300,000. This was obviously another application for the M-Lock system.

Design & Construction:
The geotechnical report indicated that rock was at the level of the creek and therefore less than 2m below ground level at the abutments. It indicated however that it was extremely hard.

A flood study was also undertaken which provided flood levels for various events and provided a finished deck level on the basis of it being 0.5m above the 1:100 year flood event. Costs indicated that a reduction in the water way area was required to reduce the bridge to 36m (three 12m spans) and this restriction was included in the flood calculations.

Once this was established, the structural capacity of the piles was checked and the system designed using a four-pile configuration again. The sockets were drilled into the rock to the designed depth and then the piles stood in place, and grouted to the level of the top of the rock. Construction then proceeded in a similar way to that for the Davies Creek Bridge. The final cost of the bridge was $300,00 with the approaches and roadwork costing a further $130,000.
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Conclusion:

While not wishing to necessarily advertise on behalf of Rocla, I aim in providing this paper to share with others in local government two projects of which this Council is proud.  I also want to make people aware that this product is available as it provides a cost-effective solution for the replacement of timber bridges.

David Swan BE. Post Grad Dip Man. JP

Director of Engineering

Evans Shire Council.
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