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Definition

Floodways are road sections designed to be overtopped by floodwaters

Source: Road Drainage Manual: TMR, 2019

Immunity usually 5% Annual Exceedance Probability (AEP) or higher (20 ARI or lower), but any
crossing can be designed as a floodway. At
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Current guidelines in QLD

. Austroads (2013)
. QUDM (IPWEA, 2017)
. Road Drainage Manual (TMR,

2019)

. ARR19 (Section 3.7)
. Local council guidelines
. MRWA 2006 (for scour

remediation/rock protection)
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Design

Vav =05 mis

. Can be done using first principles
(weir/culvert equations), as in

guidelines Q = 1.16 m/s (HEAD DROP = 1.77 m) o34 mis
. Can be also done using either 1D

(depth/width averaged) and 2D

models (depth averaged) Var-0sme

Better representation of over bank, —_ Y arms

multidirectional or skewed flows = sams

Adjusting for variations in velocities
Serviceability
Resilience

Q = 1.16 m/s (HEAD DROP = 0.38 m)

Source: Road Drainage Manual: TMR, 2019, after Cameron and Mcnamara 1966
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Resilience

Floodway scour protection

1. Minimum protection — grassed
batters

2. Five types of floodway design
3. Free flowing/plunging/submerged
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TYPE 1 - Concrete protection

FLOW
—_ -

Weepholes and  reinforcement varias
Weepholes downstream  anly

rejnforced !
conciale F .

TYPE 2 — Concrete protection

TYPE 3 — Rock mattress protection

FLOW

“T !
225 I'| mallfeses o
L gobinng

Most common type.
Widely used.

Type perfomns well,
but need to justify
cost. Reguires
spacialist design.

Mattresses must be
pinned/anchored.
Consider a cut-off
wall.

Cut off walls may
not be necessary as
maftresses, usually
achigve their
optimum position
with a little scour by
dropping into a
seour proof position

Source: Road Drainage Manual: TMR, 2010
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Resilience

Floodway scour protection

1. Rock protection sizing based on velocities
In accordance with MRWA 2006.

2. Different sizing methods and engineering
judgement should be used depending on
model used (1D/2D) (TMR Bridge scour
manual, 2019)

FLOW

——

Pavemant
00 / 2 or 3 coat seal
/S

~—Base course gravel plus

— Sub-base gravel

TYPE 5 - Dumped rock (riprap) protection

Common, low cost type.
Suitable for low velocities
over floodway situations
oniy.
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Velocity (m/s) Class of rock protection (tonne) Section thickness (m)
<2 MNone -
2026 Facing 05
2629 Light 075
2939 Y 1.00
3945 b 1.25
4551 1.0 1.60
5.1-57 20 200
5764 40 2350
>64 Special -

— Pﬂ'\"EI"I'IEI'It*_ FLOW Variation to Type 3 where
350 1500 i maitresses are not
- I am radius readily available.
/ g Consider a cut-off wall.
500 min.
100 min, 4 Dump
7 riprap
Concrete slab * R :
Filter cloth — -
‘ 1200 ‘
min

Source: Road Drainage Manual: TMR, 2010
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Serviceability

1. The time of submergence (ToS) is the period of time that the road is inundated
during a flood event, no matter the depth, it is expressed in hours or days.

2. The Average Annual Time of Submergence (AAT0S), is the average time per
year that the road is submerged, expressed as hours or days per year.

3. These factors are of importance with respect to stability of embankments and
pavements and consequent maintenance costs.

4. They are also of importance in consideration of acceptable delays to traffic,

5. They are important for defining the disruption to transport and its associated
cost due to floods.
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Serviceability

« Some roads in QLD get inundated for weeks/months at a time during
the wet season and/or may be inundated by tides.

« Calculations of ToS for these cases is very difficult and should use
either a stream gauge or continuous simulation techniques

250

— Gauge data

200

—— Qvertopping flow

150

Flows (m3/s)

100

1 )

«It JL L .nA.IJJIuM_JMJLﬂ[L“JLMI ll.l.llml

16/12/1989 0:00 20/10/1996 0:00 25/08/2003 0:00 29/06/2010 0:00 3/05/2017 0:00
Time (hrs)
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Serviceability

Where no gauges
exist, TOS/AAT0OS
can be calculated
based on design
events including
PMF.

In line with ARR,
using ensembles
and different
durations

Source: Road Drainage Manual: TMR, 2010
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Flaw {m3/s)

Hydrograph Analysis (20% AEP - c1 - All Adopted Tempoaral Patterns)

2 2700 (12 hours) W 2787 (18 hours) [We== 2878 (24 hours) [ 2969 (36 hours) @ 3060 (48 hours) W — 3150 (72 hours) [v 3238 (96 hours) V== MeanPeak Q (m3/s)

Design flow hydrographs are above overtopping flow
(50 m3/s) for 35 hrs for the 24 hours critical duration

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1) 10 20 30 40 50 60 70 80 S0 100 110 120 130 140 150 160 170 180 150 200 210
Time (hours)
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Time over 50,00 m3/s (hrs)

Time over 50.00 m3/s (hrs) Duration Analysis (20% AEP - c1)

[~ ® Allvalues ¥ % MeanValues [ — Adopted Temporal Pattern

Serviceability

52
5o
48
8 hours duration.
44
42
40
38
36
34

32

30
28 *

26

24

E:|
v :
2 19 487
20 ¥
i8
16
14
2
i0
8

o o 1

Flow is above 35 m3/s for the 24

11.914

12 hours 18 hours 24 hours 36 hours
Duration

48 hours

72 hours
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- HH Fp(t) = 1 — AEP Ap X (i) = M X (Fr(i) — Fr(i—1))
Serviceability T P 2 rt) = Fr
Table 10A-4 — AATOS Simplified Tabulated Calculation

12

AEP (%) TOS (hours) [t] Fr(t) Apxf
74 0 0.26

63.2 15.2 0.37 0.818

90 23.2 0.50 2.532

20 26.0 0.80 7.375

10 29.8 0.90 2.792

5 32.5 0.95 1.558

2 35.0 0.98 1.013

1 36.7 0.99 0.358

1 x 106 (tmax) 65.0 1.00 0.508

AATOS = Y I=ima* Ap x £ (hours per year) 17.0

Source: Road Drainage Manual: TMR, 2010
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Serviceability

1. ToS and AAToS can be calculated simultaneously along stretches of road
containing several floodways of low immunity crossings (flood link studies)

100 - 250
® AATOS (hours/year)

%0 Tos at 2% (hours) 225

® ToS at 1% (hours)
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Serviceability
1. ldentify impacts and cost of flooding to low-lying road
2. Cost and benefit of proposed road upgrades, set immunity criteria (best value

for money to achieve immunity/connectivity)
N e AR T 3 ..

T T i o Mo Anpkie s Carhments
h il i

L
Belraide River Cakhmaia
[ #womvares compasian crask casnmente

[ ancwuonten Rivs Caichamss
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Example e Focus on resilience

e Flows, non-perpendicular to road alignment
e Maximum Velocity (3 m/s —4 m/s) 2d model

 Road embankment scoured and concrete slab destroyed
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Example

Remediation

Improved immunity
Shorter ToS/AAT0S
Concrete floodway (Type 1)

Scour protection (1/4 Ton
rock

Foamed bitumen
(approaches)
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Other Considerations

Environmental

* River geomorphology (banks)
 Fish Passage

Design

« Remediation measures (extent)

« Approaches (large to extreme
events)

« Climate change

Safety

« Safety first (design and operation)
« Safety media campaign
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Thank you

Western Queensland
Q emsrHs{ rwH536366

Drone Footage by Boulia Shire
Council

Marion Downs 11/2/22 Drone footage - YouTube
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