
5 BERM TREATMENT 

The model study showed that berm erosion could occur at or 
near design flood flows, when there would be a substantial 
depth of fast flowing water on the berms. The likely areas 
of berm erosion would be the right side berm (beside the 
outer bank) at the Marsden and Tama bends. This erosion 
would affect the rock linings along the bank as well as 
threatening the stopbanks (see Model Study Implications 
report2). 

The main concern is the threat to the stopbanks, as once berm 
erosion was initiated, there would be a progressive increase 
in the area eroded, and the depth of erosion. The 
progression of the erosion would be rapid, and could well 
bring about a stopbank collapse and breaching. Treatment 
measures to reduce this risk of failure should, therefore, be 
considered. 

At Tama Bend some berm erosion occurred from about XS 270 
downstream. The most significant erosion occurred when there 
was a length of lighter A grade lining around the bend 
between B grade lining material - and a strong re-entry flow 
developed at the downstream transition to the B grade lining 
following subsidence of the A grade lining (see Model Study 
Implications report". 

On the other hand widespread deposition occurred on Strand 
Park, under design flood conditions, with a substantial 
build-up occurring between XS 260 and 280. 

Berm treatment should be considered along the right side, 
especially if the Alternative 1 channel alignment is adopted. 
One approach would be to line the whole berm area with rock. 
In this case a narrower berm would be less expensive to 
treat, but then protection measures may have to be extended 
up the stopbank face. The lining rock could be extended 
across the berm from the top of the lining, using lighter 
grade rock. A less durable rock with some fracturing 
weaknesses could also be used. 

The stopbank face could be protected by a variety of 
fabricated materials, such as matting, geotextiles and meshes 
of interlocking concrete units. The detailing of the tying 
off of the ends is important when such materials are used. 

A different approach could be used when there is sufficient 
berm width, and would be applicable to a 15m berm. One half 
of the berm could be planted in shrub trees - such as osier 
willows, although a variety of species could be used. The 
trees would give rise to a diffuse flow boundary, and 
maintain low velocities over the planted berm area and 
al&mgside the stopbank. This localised planting would not 
significantly affect the flow capacity of the waterway, but 
the planted area would have to extend beyond the areas of 
rapid flow acceleration on the berms. 



The remainder of the berm would be rock lined as described 
above, providing good access for maintenance of both the bank 
rock lining and the trees. 

The planting is very much cheaper than the rock, but requires 
on-going care. The vegetation would add to the landscape 
diversity of the river environment, and could be used to 
enhance the visual appeal of the area. 



4 BANK PROTECTION 

4.1 Protection Measures 

Continuous rock linings or short snub rock groynes could be 
used to protect the banks, where flow velocities are more 
serve and/or bank heights are large, depending on the chosen 
alignment. The depth of bed scouring and the flow velocities 
at the rock works are especially important in the design of 
such works, and the model study provided very good guidance 
on these matters. 

Rock linings would provide a clearly defined main channel, 
with solid berms that can be evenly shaped. Surf ace 
treatment measures can be carried out on the berms where 
required. The ends of the linings should be appropriately 
located and finished off with a return into the berm, to 
minimise the risks of outflanking. 

Channel section asymmetry does tend to be increased by 
linings. Abrupt changes in bank roughness and form at lining 
ends also tends to increase localised flow variability and 
turbulence. There is, in fact, a lagged response of flow 
velocities and shear stresses, as the flow adjusts to the 
change in roughness. Vegetation can then be used to provide 
a more gradual transition, where there is a change from rock 
lining to vegetation protection. 

4.2 Foundation Depths 

The general scour depths calculated using empirical formulae 
have been compared with the measured depths under design 
flood flow conditions in the physical model. A discussion of 
this comparison is given in the combined EFP final design and 
Marsden Bend feasibility study report3. The physical 
modelling results can, however, be used directly to determine 
suitable foundation depths for bank linings. 

The depth of the channel bed at each bank (as would be 
appropriate for lining design) is given in Table 4.1 for each 
modelling run for which measurements were taken along the 
Tama Bend reach. The lining foundation depths would depend 
on the channel alternative chosen, with a safety margin of 
say 0.5m added to the depths determined in the modelling. 

4.3 Rock Size 

Rock of different sizes was used in the modelling of linings 
and s$?b groynes, and the physical model study can be used to 
guide the selection of appropriately sized rock. The design 
rock sizes given by a number of empirical formulae have been 
calculated, and a discussion on rock sizes is also given in 
the combined EFP and Marsden Bend report. 
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Again the appropriate rock size depends on the channel 
alternative. Generally, though, the mean flow velocities 
along the Tama Bend reach with design flood flows are around 
3 m/s, while flow velocities are relatively uniform. The , 

bend has a much lesser curvature than Marsden Bend, and flood 
flows would have a low level of turbulence. 

For a lining along the outer right bank of the bend, a medium 
(d50) size of 0.6 to 0.7m would provide a robust lining, and 
one which would resist crest collapse if berm scouring 
occurred. 

4.4 Extent of Linings 

In determining the extent of linings both the flow velocity 
profiles and bed form - as given by the modelling - should be 
studied. Bank edge velocities generally increase over a 
short distance along the upstream part of a bend, prior to 
the maximum bed depths. A lining should extend upstream of 
this area of sharp velocity gradient. 

In the case of Alternative 1 (which generally follows the 
existing alignment) the minor bank realignment along the 
upstream part of Tama Bend fits in well with the lining 
length required. The lining would then extend from midway 
between XS 280 and 270 downstream to between XS 250 and 240. 

For the realigned channel of Alternative 2 there are no 
obvious start and finish points for different bank protection 
measures. The channel is very uniform, with gradually 
varying progressive changes in channel form, and flow 
velocities are correspondingly uniform. 

The realigned channel was modelled as a clean channel without 
any vegetation along the channel edges. In design floods, 
with substantial depths of flow over the berms, the berm 
flows were then very much related to the channel flow. A 
vegetation buffer would modify this flow pattern, giving rise 
to a greater separation, while flow exchanges would be 
preferentially directed through gaps in the vegetation. 

The re-established bank edges would have to be initially 
established and held in place, and some form of lining would 
be necessary along parts of the (inner) left bank as well as 
the right bank. 

The wider channel of Alternative 3 is even more uniform, and 
involves a similar channel realignment and bank re- 
establishment as Alternative 2. 

The physical model results do not extend beyond XS 240, and 
fo&+:t,he realigned and wider channel the model results below 
XS 260 must be treated with caution. 
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