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lce movement in rivers is
inherently complex

Problem: HHHE Infrastructure damage

Flooding




e Excellent handling of forces
e 1D Flow
SAMS & e Can simulate tens of thousands of

REEF3D ice floes
REEF3D : Open-Source

Hydrodynamics

e Several excellent models
e Very fine control over flow simulation




SAMS Upgrades;
Bathymetry

* Can have almost any shape
* Friction and Collision

 No force calculations




Upgraades;

BOuyancy




2-Triangle Floe: Ice, Wave, & Submerged Area
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FEM Input

DEM

Results

Boundry
Conditions

v

athymetry :
lStructures] [ Ricld ]

REEF3D::
SFLOW

v ¥

[ Velocity J [ Elevation }

>

Ice Forces

\_

One Way

Coupling




O
Y

N

>~
G
al

Iments

EXper




e e

Force [N]

Force Above Baseline [N]

06

06

04

02

Pillar 1: Raw (blue), Denoised (green), Baseline (black)
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Pillar 2: Raw (magenta), Denoised (green), Baseline (black)
Exp_15cm_50mm_Flow15_03
T T T T T

08 T T T T
06 B
04 B
02 B
or i
021 Raw n
—— Denoised
04 - - - - Baseline 8
® Detected Spike
0.6 O syne 1
_08 | | | | | | | | |
0 5 10 15 20 25 30 35 40 45
Time [s]
Histogram of Detected Spike Forces (Pillar 1)
100 Exp_15cm_50mm_Flow15_03
80 B
60 [ B
40 1
20 B

015  0.151

Force Above Baseline [N]

0.152 0.153 0.154 0.155 0.156 0.157 0.158 0.159 0.16

50




Difference (Exp - Sim): 50mm
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Overaggregated Results
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