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Rivers breached their banks resulting in significant damage to infrastructure with 20 bridges
damaged or destroyed and over 500 road slips.  Over half of the district roads were closed at the
peak of the emergency (approximately 9300 km of roads).

The landslides triggered by the rain ranged from small superficial failures involving a few tens of
cubic metres of soil, to large debris slides and flows extending 500m or more down slope, involving
surficial soils, weathered rock and minor amounts of bedrock.  The majority of the landslides were
shallow, superficial failures, typically 1 to 5 metres thick with near vertical back and side scarps
and with Papa rock exposed over the stripped areas.

The landslides and resulting debris flows were triggered by heavy rainfall.  In addition to direct
rainfall, these failed areas were subjected to concentrated flow from catchments formed by
surrounding gullies and landforms.  The failed slopes were generally steep (>35 degrees) and there
was little protection of the natural slopes by trees and shrubs with slopes generally in pasture.
Under saturated conditions calculations show the surficial soils have marginal stability.
Observations during the remedial works suggest that the fine-grained soils were prone to remoulding
to a slurry when saturated and disturbed.  Examples of the typical flood damage experienced are
discussed below.

Figure 3. Aerial photo of McLays Bridge.

Both embankments and the approach roads were
damaged when the Turakina River breached its
banks, note debris on bridge deck.  The bridge deck
and pile foundations were assessed and found to be
sound, the deck was extended and new
embankments constructed.

The approach road along Turakina Valley Road was
reinstated with a slope re-contouring and the road
pavement reconstructed.

Figure 4. Dalzeils bridge.

The left embankment was washed away during the
flood and the piles exposed.  Masses of trees and
other debris, mainly from riverbank collapses, had
contributed to the failure.

The embankment was reconstructed using gabions.

Figure 5. Aerial Photo of Pukeokahu Road.

It appears that once initiated the volume of the slide
increased dramatically as the flowing debris
advanced down the slope, scouring a deep channel.
Most of the debris flowed into and down an existing
watercourse, scouring a deeper gully.
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