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Road Flow in Urban Drainage Systems

Why road flow matters

* Roads frequently act as part of the
stormwater drainage system

* Australian Rainfall and Runoff recognises
roads as overland flow paths

* Road flow is an intentional component of
the major system

* Design focus must include safety and risk
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Road Flow in Urban Drainage Systems

Exceedance is expected = 5 har

* Exceedance occurs when flows exceed : 'lIl lllll
minor system capacity

* ARR states exceedance is expected and

unavoidable

* Design focus shifts from prevention to
consequence management

* Roads commonly convey exceedance flows
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Road Flow in Urban Drainage Systems

Overland Flow Paths

* ARR identifies overland flow paths as critical
infrastructure

* Roads are continuous and predictable flow
paths

* Blocking flow paths increases flood damage
and risk

* Particularly critical in infill development
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Road Flow Safety and Hazard

Minor and major drainage systems

* Minor system consists of underground pipes
for frequent storms

* When pipe capacity is exceeded (major
flows), flow transfers to the surface system

* Roads, reserves and open space form the
surface system

* The transition must be planned

Adequate Gutter Fow Widths L
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Road Flow Safety and Hazard

Blockage and failure scenarios

* ARR requires assessment under blockage
conditions
* Inlet blockage increases bypass flow 2

* Road flow safety must be maintained

* Drives conservative pit spacing

Erosion

g

Blocked Pit “ Vehicle and Pedestrian Hazards

House
Flooding

Credit: Australian Rainfall & Runoff, A Guide to Flood Estimation, 2025
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Road Flow Safety and Hazard

Depth x velocity metric

4.5 | H6 - unsafe for vehicles and people.
ANl bullis types considered suinerable ta falure

* Depth x velocity indicates stability for

people, humans and even buildings 40
* Captures both depth and speed %
* Higher values indicate increased risk 30

£ W
* Widely adopted in Australian practice Iﬁ_u

1.0 1 H3 - uns ufe
for venicles,
children snd ",
the elderly B
0.5 .
H2 - unsafe for small vehicles
1 - generaily safe
for peaple, vehicies and bulldings

0.0 1.0 2.0 3.0 4.0 5.0
Velocity (m/s)

Credit: Australian Rainfall & Runoff, A Guide to Flood Estimation, 2025
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Applying Principles in Practice

Estimating approach flow
* Rational Method commonly used
* Establishes approach flow for checks

* Upstream bypass must be included
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Applying Principles in Practice

Half road capacity concept

* Road flow safety checked using simplified
methods

* Estimates depth, width and velocity
* Compared against safety limits
* Determines acceptability

* Each half of the road is analysed separately
* Different pit locations

« Different design criteria for acceptable
flow e.g. flows at intersection kerb
return
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Applying Principles in Practice

Izzard’s Equation:

* Used to estimate half road capacity

* Derived from Manning’s equation

* Applies to approach flow, not inlet capture

* Used before inlet sizing

Z Z
Q = 0.375F [(i) (dg2.667 _ dp2.667) + <n_:> (dp2.667 _ dC2.667)] §05

\ w (spread) |
e g £ ‘
R de = depth
. = ———1 dc=depthat
Py “’_E,:h Zp  crown if reached
B
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Activity Sheet

Step 1
Identify your point of interest e.g. approach flow just upstream of a gully
pit.

Approach flow, Q,

quiltyenghub.com
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Activity Sheet

Step 2
Calculate the approach flow using the Rational Method.

. Remember our 2024 Webinar Series?

o
[

CIA/360
0.180m3/s

o
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Activity Sheet
Step 3
Obtain the parameter values needed for Izzard’s equation.
Z Z
g 2.667 2.667 P 2.667 2.667
Q =0.375F [(@) (dg**" = d,**") + (n—p> (a,%%°" = d.>°°7)[s05

Adopt suitable flow correction factor.

F=1.0
Represents idealised, uniform conditions and is generally not adopted for

conservative design.
F=0.9
For simple triangular channels (kerb with layback face). Most councils and

practitioners default to 0.9 unless there is strong justification otherwise.

F=0.8

Sometimes used for kerb with a vertical face.

We will adopt F=0.9

Next, obtain the half road cross sectional profile dimensions.
Here we have a typical Brisbane City Council urban road. You could also
use survey for an existing road or your own design for a proposed road.
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Activity Sheet

Step 3 (continued)

Obtain the parameter values needed for Izzard’s equation.

Z Z
Q = 0.375F [(n_g> (dgz.sm _ dp2'667) + (n_p> (dp2'667 _ dcz.667)] §0.5
9 14

Let’s look at the kerb.

Wy = 0.270m
\ — >

g =0.030m § _—— ]

| AT Z

Z, = W/ dgy = 0.270/0.030 = 9.000

Manning’s roughness for the concrete kerb, n, = 0.013

/I 1

Now let’s look at the road pavement.

Z, Z
Q = 0375F [(n_g> (dgz.s(ﬂ _ dp2'667) 4 (n_p> (dp2'667 _ dcz.667) §05
9 P

Wiaifroad = 3-750mM

w, = 3.480m

/‘ 1

Road crossfall is 2.5% or 1:40. So, Z, = 40

Manning’s roughness for asphalt, n, = 0.015
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18

www.quiltyenghub.com

© 2025 Quilty Hub Pty Ltd All rights reserved.

©



Quilty

ENGINEERING HUB

Activity Sheet

Step 3 (continued)
Obtain the parameter values needed for Izzard’s equation.

Obtain road longitudinal grade.

=

S =4% = 0.040m/m

Z, Z
Q = 0.375F [(n_g> (dgz.657 _ dp2'667) + (n_p> (dp2'667 _ d02.667) 505
g (
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Activity Sheet

Step 3 (continued)
Obtain the parameter values needed for Izzard’s equation.

We need to adopt a trial flow depth in order to calculate the remaining

parameter values.

We will calculate the resulting Q and compare with our actual approach
flow, Q,.

This is an iterative process — unless you have the QEH spreadsheet

Z Z
Q = 0375F [(n_g> (dgz.667 _ dp2‘667) + (n_p> (dpz.em _ dCZ.667) §0.5 ]
9 P

Let’s adopt a trial flow depth of 100mm.

d, =0.100m

From this we can calculate the depth of flow at the edge of pavement:

dp = dg = depni
d, =0.100 —0.030 = 0.070m

_‘l‘ i)
— d, =0.070m
N— d,,, =0.030m
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Activity Sheet

Step 3 (continued)

crown level.

We can calculate the depth of flow when the water surface meets the

=
Height difference from kerb invert to crown:

d = dgp t W, /2,

d = 0.030 + (3.480 / 40)

d = 0.117m

depth of flow at the crown is zero.
d.= 0.000m

Since the flow depth is less than the height from kerb invert to crown, the

—_—

d, = 0.000m —J
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Activity Sheet

Step 4 So, an approach flow of 0.211m3/s will result in a flow depth of 100mm

Calculate the half-road flow. above the kerb invert.

Z Z
Q = 0375F [(_g) (dgz.sm _ dp2'667) + (_p) (dp2'667 _ dcz.sm) 505 - ‘ . . ‘
ng np We could iteratively adjust the flow depth until we obtain a depth that
F = 109 corresponds to an approach flow equal to our actual flow approaching the
Z, = 9.000 gully pit.
ng = 0013
d, = 0.100m When d, = 0.095m
d, = 0.070m Q=0.180m3/s = Q,
Z, = 40.000
n, = 0015 So our approaching flow of 0.180m3/s will result in a flow depth of 95mm.
d. = 0.000m
S = 0.040m/m
Q=0375x 0.9[(%) (01002667 — 0,0702667) + (?&?) (0.070%5%7 — 0.000%%%7) | 0.040%5
Q = 0.211m3/s
quiltyenghub.com
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Activity Sheet

Step 5 Given we know our Q and A, we can also calculate our velocity:
Calculate the depth*velocity product to determine if the flow is safe. V=Q/A
vV = Q/A
Now that we know the actual flow depth corresponding to our approach V. = 0.180/0.107
flow, we can calculate our flow area (m2). V. = 1.687m/s

Note: |zzard’s equation simplifies this area into 3 simple sub-areas. It also

has a limitation of only calculating to the top of the kerb level. Now we can calculate our depth*velocity product and compare to design
—[ thresholds to see if the flow is deemed to be safe or unsafe.
DV = 0.095x 1.687
A = Area 1+ Area 2 + Area 3 bV = 0.161m?/s
A = 0.107m?

Typical acceptable D*V values:
e DV <0.6m%/s (no risk to life)
e DV <0.4m?%/s (risk to life)

So our flow is deemed to be safe for pedestrians and vehicles.
DV =  0.161 < 0.4m?/s

quiltyenghub.com
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Road Flow Design Spreadsheet — Get Your Copy

Half-Road Flow Capacity - Izzard's Equation

Design spreadsheet
included with our
online course!
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Real Skills. Right Now.
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* Complete pit and pipe design workflow
* Rational Method
* Channel design

* Culvert design

Do you still have questions? Are there other topics you need training on?
Book a workshop today!
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Want to learn more? =
info@quiltyenghub.com
We can help with: -

* Online self-paced learning

* Live virtual workshops quiltyenghub.com
* In-house training anywhere in _— -,
Australia 5.

Quilty Hub Pty Ltd trading as Quilty Engineering Hub
ACN 673 384 944 | ABN 24 673 384 944
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