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S Background — Gold Coast Waterways Authority

®m Queensland Government established Gold Coast Waterways Authority

(GCWA) on 1 December 2012
“ m Established to deliver the best possible management of Gold Coast
waterways
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Background

Background — Seaway

Wave Height and Direction Rose,
1-Feb—=1987 to 28-Feb—2022
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sl Background — Nerang River Migration
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Design
Aspects
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Failure Mechanisms
J
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Failure mode of a rubble mound breakwater (Burcharth et al, 1995).
Damaged profile of a rock armour slope,
due to hydraulic instability (S-shape)
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Condition Assessment E=

ROCK ARMOUR

CONDITION

HATING

Condition
Assessment

4
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GENERIC DESCRIPTION

Mew. Mo discernible detericration

Cosmetic defects that will have no effect on
performance. Structure eamprises densely packed,
well interiocked and stable armour, Alignment
retained from ehoulder 1o toe with no settlement

of crest behind revetment, no downward sliding,
and na bulging or undermining at ioe. No loss of
bachkfill,

Minor defects that will not reduce the overall
performance of the asset. Crest and bank profile
intact, Minor settlernent of crest but no cracking af
netained soil or pavement. Minor bulging, sliding.
undermining of toe. Minor loss/movement of
armour and no loss of backlill/under layers.

Some defects that could reduce perdformance.
Limited waathering or fracture of armour. Some
digplaced armaur with minor deformation
orarasion of sipporting undar Layars. Minor
settlement and cracking at crest. Minos sliding of
revetment and some bulging at toe. Minor washout
of fines and damage of filtration layer.

Defects that significantly reduce performance.
Moderate weathering or fracture of armour.
Bignificant los of armour and/or loosely packed
armour. Skgnificant deformation and erosion of
supporting under layerm. Moderate settlement

of crest with severe cracking. Minor sliding of
rewetment but severe bulging at toe. Severs
washout of fines with filtration missing or severely
damaged.

Defacts that eause almost complets ioas of
performance. Widesprasd weathering or frecture
of armaoyr, Extensive loss of armour across
foreshore. Severe deformation and erosion of
supporting under layers, Severe settloment of
erest as well as bank/Berm with severe cracking.
Sevare sliding of revetmant but severe bulging and
undermining at tos. Extensive washout of fines
with fittration missing or lost.

Mo significant protection provided by the
revetment,

X
EXPECTED RECOMMENDED

ACTIONS

55-99 Noine

Continue planmed and

40-54 preventive makntanance
Reactive maintenance.
Lt ¥ "
2539 Cansider rview of deslg

and minor upgrades to
improve durability

Plan for significant repairs or
15-24 upgrade works if protection
is still required

Undertake |mmediate repairg
1-14 and/or upgrade works if
protection is still required,

Undertake immediate repairs
] and/or upgrade works it
protection is still required.
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Cosmetic-defects that will have no effect on
performance. Structure comprses densely packed,
well interlocked and stable armour. Alignment retained
from shoulder ta toe with no settlement of crest behind
revetment, mo downward sliding, and no bulging or
undermining 8t toe. Mo loss of backfill,

Minor defects that will not reduce the overall
performance of the asset. Crest and bank profile intact.
Minor settiement of crest but no crecking of retained soil
o pavemant. Minor bulging, sliding, undermining of tos.
Mingr loss/movement of armour and no loss of backFilLf
undar layera.

Some defects that could reduce performance, Limitad
weathering or fracture of armour. Some displaced
armour with minor deformation or erosben of supporting
under layers. Minor settlement and cracking at crest.
Minor sliding of revetment and some bulging at toa.
Minar washout of finea and damage of filtration layer.

Defects that significantly reduce performance.
Moderate weathering or fracture of armour. Significant
lozs of armour and/or loosely packed armour. Significant
deformation and erasion of supporting under bayers.
Moderate settlernant of crest with sewere cracking,
Minor sliding of revetment but savers bulging at toe,
Severs washout of fines with filiration misging or
saverely damaged.

Defacts that cause almost complete foss of
performance, Widespread weathering or fracture of
armour. Extensive losa of srmour across foreshore.
Severs deformation and erosion of supporting under
Eayers, Severe settlement of crest as well as bank/
berm with severe cracking. Severe sliding of revetment
but severe bulging and undermining a1 toe. Extensive
washout of fines with filtration missing or lost.
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Seaway Southern
Training Wall:

m 1550m in Length

m Armour varies

- from 25t to 2.5t

Condition
Assessment
o Est. Remaining
Chainage | S°ndion [ ice (% of Original
Rating A i
Design Life)
- - Location i
1000 to o o
250 X
Y.
41-55
-150 to 100 5 15-24
V. .
— o ; i i Origin Location
100 to 550 41-55 L E s N - ] g 3 o <
. ; X 9 Site Visit Inspection
Locations
= Long Section
Y.
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Seaway Northern
Training Wall:

m 1150m in Length

m Armour varies
< from 25t to 2.5t

Condition

Assessment
Est. Remaining
Chainage Condition Life (% of Original
Rating A i
Design Life)
850 to 0 55-99
V.
0 to 300 41-55
Y.
.
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Survey Assessment
“ u Design channel depth ~-10m - g o
== @ . >
) SEEWE s
m  Seaway has scoured to approx.
-6 to -19m CD
J

Scour holes located at:

Survey

Analysis » Head of northern training
wall

» Middle of southemn training

wall
: _ \ iy — X-Sections Strucutres
» Head of northern ; S o i Bathymetry
- ¢ o ' 8 LAT
breakwater on Wavebreak ‘ S
Island
, il B ——
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Min | -6|-7|-8]-9|-11|-14|-17|-30

Survey Analysis o
Sedigh, M. (2017)

Survey

Analysis
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Survey Assessment
Analysis of survey (2012 —
2022):
Change in Sand
| Level (m)
= Scour at head of WBI e R

northern breakwater has I -2.5m TO -2.0m
B -2.0mTO-1.5m

deepened and expanded | g -.5m70-1.0m

Survey

-1.0m TO -0.5m
Analysis

[ ] -0.5mTO 0.5m
0.5m TO 1.0m

Scour within the Seaway it
been relatively stable M 1.5m 7O 2.0m

Il z.0m TO 2.5m
Bl 25m TO 3.0m

Bl >3.0m
m Slight changes to the R

scour at the head of the
northern training wall

MAR 2012 to MAR 2022
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L A
Southern Training Wall

Figure C-8: XS - 400
I |

= Scour is continuing to slowly deepen |south Trining a North Training Wall | sl

and expand | e

m Currently -18m CD (1.5m/yr over 11 |

years) - J

E

Survey IS 4
Analysis |
’ ” 100 Distance frt:rioc-rigin. m (referzt[;DFigure C-1) ! 300 350
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. A
Southern Training Wall

m Deterioration between
CH100S and CH-150S
coincides with reduction in
the design armour mass

m The toe berm is linear and —
relatively level along the

Analysis length of the structure

Survey

m Scour at the toe of the
training wall is expected to
lead to reshaping
/slumping of the toe berm
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Figure C-2: XS - 00
I |

| T
North Training Wall

I
South Training Wall

Northern Training Wall

m  Scour is slowly expanding
m Currently -19m AHD

Depth (m LAT)

Survey : N /
Analysis . . ' |

50 100 150 200 250 300 350
Distance from arigin, m (refer to Figure C-1)
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. A
Northern Training Wall

5

Some evidence of armour displacement and narrowing of toe berm

Survey

Analysis
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Conclusions

m Design drawings indicated that:

m Seaway channel was dredged to -6m AHD
J = Training Wall appears to be founded at approximately -6m AHD
= Channel was designed to scour to approximately -10m AHD

m  Scour depths within the channel vary from -6m AHD to -19m AHD

m  Scourto -19m AHD near the head of the northern Training Wall has occurred:
= with narrowing of the toe berm and rock armour observed.

m At the southern training wall:
= the scour hole Coincides with reduction in design armour mass from 8t to 5t
= The toe berm is linear and level

AN
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Recommendations

m  Overall, the design of the Seaway Training Walls represents a robust design,
and the toe berm (where present) is reshaping in response to scour as
J expected

) m Inresponse to sea level rise, it may be necessary to raise the crest of the
training walls (as overtopping and grass burn is currently observed).

V.
m Additional monitoring and investigations are recommended, including slope
stability analysis through the Wave Break Island north training wall.

m Biannual monitoring reports to be undertaken with quarterly hydrographic
survey.
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