After the Flood-strawbale wall repair

Emerald, Queensland, Australia  

Lance Kairl.

Flood waters peaked at a new high in the town of Emerald, during widespread flooding across Queensland in late December 2010. In some areas of the town water was 1.5m higher than any previous flood event thus setting a new benchmark for any 1 in 100 year flood event.  This was not good news for the Emerald Tourist Information Centre which had been built in 2005.  The building was constructed with strawbales, rendered externally with lime and internally with clay.  

The strawbale walls of this building sat in 400mm of flood water for 3 days and at a higher level of 800mm for one day.

When the flood waters receded, the building’s owners (Central Highlands Shire Council) contacted Chris Newton, of Newton House to see what could be done to salvage their much admired and highly regarded tourist centre.  Chris had been the driving force behind two internationally attended workshops that had seen the building constructed in 2005

Chris, along with Colin Newton  of Eco Structural Engineering Services and Lance Kairl of House of Bales who were all part of constructing the building initially, began discussions straight away about the best way to salvage and repair the buildings walls. They contacted biologists about micro organisms that would consume the mould growth, chemists about compounds that would split water into hydrogen and oxygen or form an inert solid.  They spoke to fumigators, silica gel manufacturers, dehumidifier and air extraction device suppliers as well as members of the Global Strawbale Building Network (GSBN) who gave freely of their experiences and information.

Emeralds distant location and the extreme weather conditions at the time, along with the fact that there were no other professional strawbale practitioners living close by meant that it was up to local council staff  and keen volunteers to do the initial clean up.  They also monitored moisture levels, sprayed a mould suppressant and passively vented the building each day. Many of these people had family, friends and work sites that had been flooded at the same time (some 800 homes were flood affected in Emerald alone) so we were extremely grateful for their time and energy. The tourist centre was temporarily located to a nearby building to continue to provide some tourism services until the building was repaired.

Distance dictated a considered and well organised approach to the repair, as to go back and tweak some thing was not an option. Consistently high temperatures, associated with very high humidity made drying the walls impractical, along with the potential likelihood of more flooding and the start of the damp cyclone season. The buildings insurers were keen to ensure the longevity of the building and not to rush repairs which may have put the building at risk of further damage.

The decision was made to replace the lower strawbales with expanded polystyrene (EPS) blocks that were manufactured to size, to reapply clay render to the internal walls and leave the external lime render intact and repair only as needed.

Why EPS blocks? 

· to limit the damage if flooding to that level were to occur again

· easy to handle, especially compared to concrete block

· ease of cutting and installation

· equal insulation value to that of the strawbale

· environmental value – we felt that of concrete, fired brick, aerated concrete or EPS block

it was the better choice

· distance and weather made transport and access to dry strawbales less viable

The Process…

Our team of six experienced strawbale practitioners removed the remaining internal clay render, up to the top of the second bale. We then removed the bottom bale completely, as it was well on its way to become compost and had lost 50% of its density, and thus its capacity to bear weight.  The second bale fared much better, only the bottom 50 to 75mm had become saturated, but this section had also lost its ability to bear weight. Even though moisture readings in the upper half of that bale were only slightly elevated we decided to replace the entire second row of bales as well because in practical terms it was too difficult to remove 100mm off the bottom of a bale while it was still part of the wall. 

During this process only one intact bale was able to be removed from the wall, because it was much quicker to cut the strings and pull out biscuits and part bales. Staff of the nearby Botanic Gardens gratefully took all the straw we removed from the walls for garden mulch.  Once the bales were removed, no additional supporting of the wall was required (in this situation).

We then cleared straw/compost from the bottom plate assembly, and removed straw stuck to the internal side of the external lime render (which was still intact).

Installing the EPS blocks was straightforward. They were glued in and to the external render with expanding foam. Timber wedges were driven in between the EPS blocks and the strawbale to increase the pressure, positively transferring the load from the bales to the blocks, in most cases the EPS blocks were driven in with such force that this was not necessary. Due to the slight undulation of the strawbale wall some of the EPS blocks had to be shaped to suit.

The first coat of clay render was applied to the repaired wall, using some cob to aid the shaping around door openings. We used render mesh to reinforce the junction between old and new render. We were fortunate that some of the clay used in the original building process had been kept at the council work yards, and this was used as well as clay salvaged during the repair process. 

The second coat of render, included a body coat that was supplied by Rockote, a local company that now makes clay renders for more main stream buildings to boost the amount of render available to us. The rendering process was aided by excellent drying weather for the 5 days that we needed it.

The third coat was made from the stored clay, and applied in a manner that replicated the texture of the existing render. A clay paint was put on all the internal rendered walls to give uniformity of colour, this paint was easily made onsite.

Throughout the repair the exterior lime render remained intact, with the repair causing no additional cracking. Pre existing cracks on the exterior were repaired and the lime render freshened up with 2 coats of wash. Only one crack became apparent in the internal render during the repair, and we are unsure if that was existing and unseen, or was caused by the repair process.

Many hours of research and prior preparation made the repair process of this strawbale building run smoothly and efficiently. We had been involved in the original construction process  and so knew exactly how the building was constructed, which helped. The repair took our crew of 6, just over a week with one person staying on to paint internal framed walls, repair some timber window sills and clean the place of flood residue and repair dust.

The town of Emerald, like many other flood and cyclone affected towns will bear the scars of such an event for many years to come but their strawbale tourist information centre is repaired and fully functioning again.

