
1

Lspt
Eq. 3.18
Lspt = (site length / #SP)

max value if using default #SP

Lt

Eq. 3.19
Lt = Lspt - (Ls + Lp)

Lsp,min

Eq. 3.20
Lsp,min = Ls + Lp
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User Inputs:

Slope-Plot Method

D84step

Eq. 3.1 & 3.2
D84step = (1.9 * Sbed+0.03) * Wmean

D84bed
Eq. 3.3
D84bed = 1/1.25 * D84step

D50bed
Eq. 3.4
D50bed = 1/2.2 * D84bed

q
Eq. 3.5
q = Q / Wmean

HYDRAULICS

GRAIN SIZE

v
Eq. 3.6
v = 1.45 g0.23 q0.55 D84

-0.33 Sbed
0.32

y
Eq. 3.7
y = q/vWmean

GEOMETRY

Pools
Lp

Eq. 3.11 & 3.12
Lp = (-4.8 - 13.6Log(S)) * dr

Steps
z

Eq. 3.13
z = (0.19 - 0.44log(D84bed/Wmean)) * D84bed

H
Eq. 3.14
H = (0.56 - 0.5log(D84bed/Wmean)) * D84bed

LsEq. 3.15
Ls = (0.27 - 2.4log(D84bed/Wmean) - 0.035 (Wmean/y)) * z  Or    2*D84step

FREQUENCY & SPACING

#SP
Eq. 3.16 & 3.17
#SP = (1.8 + 1.2log(Sbed))* site length

CROSS SECTIONAL DIMENSIONS

Wbank

Eq. 3.21
Wbank = 1.5 * (Q/vWmean)

Wbed

Eq. 3.22
Wbed = Wmean - Wbank

R
Eq. 3.24
(Q/v) / (Wbed + (2y/sin(33.7*))

STABILITY

τ
Eq. 3.25
τ= Rsρwg

Shields Number
Eq. 3.26
θ=τ/((ρs-ρw)gD50)

Shields Ratio
Eq. 3.27
θc = 0.045; θ/θc

Eq. 2.3 & 2.4
ĝ(unstable) = -5.5+1.9log(Wmean/D84step)+9.1log(θ/θc)

probability(unstable) = eĝ(unstable)/(1+eĝ(unstable))

LEGEND

Variable Optimized:

• probability of instability
• Q: design discharge
• Sbed : site slope
• site length

• Wmean: mean width

ALD

Note: W and y are inputs
for H, z, and Ls calculations.
Links are not shown for
simplicity

Probability of Instability

Wsurf
Eq. 3.23
Wsurf = Wmean + Wbank

Wmean

MACRO (OPTIMIZATION)

Iteratively adjusted to
match user-defined
probability of instability

Was probability of instability reached?
Iterates

variable
Eq. #
Equation

data plot
(if applicable) dr

dr = H - z
Whichever is larger

Maximum value cannot 
exceed Lspt - Lp


