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 Calculate possible retention volume of flexible barrier,
according to document
«Practical quide for debrisflow and hillslope protection nets»

« Remove retention volume (and momentum) from the flow at
location of flexible barriers.

 Flexible barriers must be defined as polygons, with widths of
at least 2 x grid size.


https://www.bing.com/ck/a?!&&p=054fb225f31cc5306159652e58018ad87d516a43de50ad153bd71b4952bdb513JmltdHM9MTc2MjkwNTYwMA&ptn=3&ver=2&hsh=4&fclid=3f8bfe19-0574-60c0-0576-ea8b04046109&psq=Practical+guide+for+debrisflow+and+hillslope+protection+nets&u=a1aHR0cHM6Ly93d3cuYmFmdS5hZG1pbi5jaC9kYW0vYmFmdS9lbi9kb2t1bWVudGUvbmF0dXJnZWZhaHJlbi9leHRlcm5lLXN0dWRpZW4tYmVyaWNodGUvcHJheGlzaGlsZmUtbXVyZ2FuZy11bmQtaGFuZ211cmVuc2NodXR6bmV0emUucGRmLmRvd25sb2FkLnBkZi9wcmFjdGljYWxfZ3VpZGVfZm9yX2RlYnJpc19mbG93X2FuZF9oaWxsc2xvcGVfZGVicmlzX2Zsb3dfcHJvdGVjdGlvbl9uZXRzLnBkZg
https://www.bing.com/ck/a?!&&p=054fb225f31cc5306159652e58018ad87d516a43de50ad153bd71b4952bdb513JmltdHM9MTc2MjkwNTYwMA&ptn=3&ver=2&hsh=4&fclid=3f8bfe19-0574-60c0-0576-ea8b04046109&psq=Practical+guide+for+debrisflow+and+hillslope+protection+nets&u=a1aHR0cHM6Ly93d3cuYmFmdS5hZG1pbi5jaC9kYW0vYmFmdS9lbi9kb2t1bWVudGUvbmF0dXJnZWZhaHJlbi9leHRlcm5lLXN0dWRpZW4tYmVyaWNodGUvcHJheGlzaGlsZmUtbXVyZ2FuZy11bmQtaGFuZ211cmVuc2NodXR6bmV0emUucGRmLmRvd25sb2FkLnBkZi9wcmFjdGljYWxfZ3VpZGVfZm9yX2RlYnJpc19mbG93X2FuZF9oaWxsc2xvcGVfZGVicmlzX2Zsb3dfcHJvdGVjdGlvbl9uZXRzLnBkZg
https://www.bing.com/ck/a?!&&p=054fb225f31cc5306159652e58018ad87d516a43de50ad153bd71b4952bdb513JmltdHM9MTc2MjkwNTYwMA&ptn=3&ver=2&hsh=4&fclid=3f8bfe19-0574-60c0-0576-ea8b04046109&psq=Practical+guide+for+debrisflow+and+hillslope+protection+nets&u=a1aHR0cHM6Ly93d3cuYmFmdS5hZG1pbi5jaC9kYW0vYmFmdS9lbi9kb2t1bWVudGUvbmF0dXJnZWZhaHJlbi9leHRlcm5lLXN0dWRpZW4tYmVyaWNodGUvcHJheGlzaGlsZmUtbXVyZ2FuZy11bmQtaGFuZ211cmVuc2NodXR6bmV0emUucGRmLmRvd25sb2FkLnBkZi9wcmFjdGljYWxfZ3VpZGVfZm9yX2RlYnJpc19mbG93X2FuZF9oaWxsc2xvcGVfZGVicmlzX2Zsb3dfcHJvdGVjdGlvbl9uZXRzLnBkZg
https://www.bing.com/ck/a?!&&p=054fb225f31cc5306159652e58018ad87d516a43de50ad153bd71b4952bdb513JmltdHM9MTc2MjkwNTYwMA&ptn=3&ver=2&hsh=4&fclid=3f8bfe19-0574-60c0-0576-ea8b04046109&psq=Practical+guide+for+debrisflow+and+hillslope+protection+nets&u=a1aHR0cHM6Ly93d3cuYmFmdS5hZG1pbi5jaC9kYW0vYmFmdS9lbi9kb2t1bWVudGUvbmF0dXJnZWZhaHJlbi9leHRlcm5lLXN0dWRpZW4tYmVyaWNodGUvcHJheGlzaGlsZmUtbXVyZ2FuZy11bmQtaGFuZ211cmVuc2NodXR6bmV0emUucGRmLmRvd25sb2FkLnBkZi9wcmFjdGljYWxfZ3VpZGVfZm9yX2RlYnJpc19mbG93X2FuZF9oaWxsc2xvcGVfZGVicmlzX2Zsb3dfcHJvdGVjdGlvbl9uZXRzLnBkZg
https://www.bing.com/ck/a?!&&p=054fb225f31cc5306159652e58018ad87d516a43de50ad153bd71b4952bdb513JmltdHM9MTc2MjkwNTYwMA&ptn=3&ver=2&hsh=4&fclid=3f8bfe19-0574-60c0-0576-ea8b04046109&psq=Practical+guide+for+debrisflow+and+hillslope+protection+nets&u=a1aHR0cHM6Ly93d3cuYmFmdS5hZG1pbi5jaC9kYW0vYmFmdS9lbi9kb2t1bWVudGUvbmF0dXJnZWZhaHJlbi9leHRlcm5lLXN0dWRpZW4tYmVyaWNodGUvcHJheGlzaGlsZmUtbXVyZ2FuZy11bmQtaGFuZ211cmVuc2NodXR6bmV0emUucGRmLmRvd25sb2FkLnBkZi9wcmFjdGljYWxfZ3VpZGVfZm9yX2RlYnJpc19mbG93X2FuZF9oaWxsc2xvcGVfZGVicmlzX2Zsb3dfcHJvdGVjdGlvbl9uZXRzLnBkZg
https://www.bing.com/ck/a?!&&p=054fb225f31cc5306159652e58018ad87d516a43de50ad153bd71b4952bdb513JmltdHM9MTc2MjkwNTYwMA&ptn=3&ver=2&hsh=4&fclid=3f8bfe19-0574-60c0-0576-ea8b04046109&psq=Practical+guide+for+debrisflow+and+hillslope+protection+nets&u=a1aHR0cHM6Ly93d3cuYmFmdS5hZG1pbi5jaC9kYW0vYmFmdS9lbi9kb2t1bWVudGUvbmF0dXJnZWZhaHJlbi9leHRlcm5lLXN0dWRpZW4tYmVyaWNodGUvcHJheGlzaGlsZmUtbXVyZ2FuZy11bmQtaGFuZ211cmVuc2NodXR6bmV0emUucGRmLmRvd25sb2FkLnBkZi9wcmFjdGljYWxfZ3VpZGVfZm9yX2RlYnJpc19mbG93X2FuZF9oaWxsc2xvcGVfZGVicmlzX2Zsb3dfcHJvdGVjdGlvbl9uZXRzLnBkZg
https://www.bing.com/ck/a?!&&p=054fb225f31cc5306159652e58018ad87d516a43de50ad153bd71b4952bdb513JmltdHM9MTc2MjkwNTYwMA&ptn=3&ver=2&hsh=4&fclid=3f8bfe19-0574-60c0-0576-ea8b04046109&psq=Practical+guide+for+debrisflow+and+hillslope+protection+nets&u=a1aHR0cHM6Ly93d3cuYmFmdS5hZG1pbi5jaC9kYW0vYmFmdS9lbi9kb2t1bWVudGUvbmF0dXJnZWZhaHJlbi9leHRlcm5lLXN0dWRpZW4tYmVyaWNodGUvcHJheGlzaGlsZmUtbXVyZ2FuZy11bmQtaGFuZ211cmVuc2NodXR6bmV0emUucGRmLmRvd25sb2FkLnBkZi9wcmFjdGljYWxfZ3VpZGVfZm9yX2RlYnJpc19mbG93X2FuZF9oaWxsc2xvcGVfZGVicmlzX2Zsb3dfcHJvdGVjdGlvbl9uZXRzLnBkZg

Theory Retention Volume @

« Calculate possible retention volume according to:

i R A L sin & .
Vi = 0.5(hp )*bimag sin & ( : 7 + CDHE)

tan(d — 0
with
VR = Retention volume of flexible barrier
hy’ = Barrier height
bmax = Width of barrier
& = Slope angle between barrier and terrain
0 = Slope angle of terrain
0’ = Slope angle of deposit
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Only 1 net location

How to use new barrier tool

Open an input file in RAMMS

Then draw polygons at net/barrier locations

(you can have just one polygon in a shapefile, or even several polygons for several nets within one
shapefile, see below)




~ MIN / MAX / COLORS ——— - TRANSPARENCY / CONTOURS —
MAX o Transparency %

. [o]<m > [@]
m o Simulation Contour Lines

COLORS 6

Right-click

- on filename and
Files  General Volumes Region L, C h oose
r Sh.ape‘fvlles, MuXi-Files and Domain-Files « Set a S ba rrie r (n et) »
+ |c

@C—j Polygon
NI [J/& 00_Run_01shp

— .[7] 2
/D% A Sh Shapefile properties
""" [][E) bame Release properties

=
/ ][5 bamie
][] bamie Import attributes from shapefile
""" L] E) barie Set as hydrograph
,,,,, O [E) Dom_
-[1& dom_ Set as barrier (net)
E g] E::]ss': Remove barrier (net)
LJE] house Deposition analysis
= profile
~~~~~ & Rel_1 Delete
D @ Re|_1l.v_n"._vvun.a"p
----- M5 rel_198shp (nput)
~~~~~ [J[E) Testshp
=43 Domain

-[][) 00_Run_01shp
..... []/E) Dom_128_132shp




Set barrier parameters

-~ Then set width and height for barrier
(in m)

- The green arrow will tell you, for which
polygon you are defining the
parameters.

« If you click «Cancel», the polygon will
be skipped, and no retention will take
place at this polygon.




Set barrier parameters

- /After you set width and height,
RAMMS will show you the
calculated possible retention
volume for this barrier.

RAMMS | Retention Volume

Calculated/predicted retention volume of flexible
barrier: 4barriers.shp (Id=0)

 |f you are not satisfied, click
«No» and enter a new retention
volume (in m?3)

2276.41 m3

Is this volume reasonable? If not, please click
No, and then enter a new retention volume,

« Then do the same for the other
polygons in your shapefile.



Check barrier parameters

RAMMS | Barriers >

 After you set your barrier @

There is already a barrier specified for this element!

p a ra m ete rS ' yo u Ca n a g a i n Flease remove barrier before defining a new barrier setting!

Barrier Information:

right-click on the filename, KW s v

] 4,00 25.00 14.44 227641 30.82
L]
and then RAMMS will show
Id: Id of polygon within shapefile
H: Barrier height (m)
° ° ° Wi Width of barrier (m)
O u t h I S I n fo r m a t I O n ° S Mean slope angle within barrier polygon (%)
° v Estimated retention volume of flexible barrier (m3)
Hr: Max retained height within barrier polygon cells [m,
fictional}

== | C

- If you want to set new j
|

parameters, remove the i e
barrier first from the oy

v

shapefile (right-click): R e

_____ OIS houses? Remave barrier (net)
""" 0 @ houses Deposition analysis

..... [1/2 Rel_128  Delete




Check barrier parameters

A RAMMS | Run Simulation o

General Paramz Mu/¥  Releass Emsinn

BARRIER INFORMATION '?

You Can alSO CheCk your - Barrier Shapefiles and Values
barrier parameters in the ©on W s e

. . 0 4.00 25.00 14.44 227541 3082 4barriers.shp

«Run Simulation»
Id: id of polygon within shapefile

WindOW. H: Barrier height (m)

° W Width of barrier (m)

5: Mean slope angle within barrier pohygon ()
T Estimated retention volume of flexible barrier {m3)
Hr: Max retained height within barrier pohygon cells (m, fictional)

Additional Information:
- It iz not suggested to use the Center-0Of-Mass stopping criteria with barn
- Use lower wvalues for the momentum stopping criteria than usual.




Add obstacles

Add obstacles (e.g. houses)
that the flow cannot flow
through by drawing a
shapefile (with one or
several polygons inside) and
then adding the shapefile
here:

% RAMMS | Run Simulation

General Farams Mu/¥ Release FErosion Bamiers

PARAMETERS

- Simulation Parameters

Sim resolution (m): 1.00 (DEM: 1.00m)
End time (z): 1000

Dump step (s} 2.00

Density (kg/m3): 2000.00

- Miscellaneous Parameters

s .

@E cle/Dam File: | houses2_188.shp )

I

Curvature @Dn Ofo




B Auswihlen cmd.exe /o E\RAMMS\DEBRISFLOW\ Beispiele\StuMason_Matt\ RAMMS_OUTPUT\Run198_Mc_4Barriers.out.bat

. 5
C C Step dt ©.86¢
E l r E l S I m l I E l I O n ax 1.37 m Vmax
MOVING MOMENTU
FLOW VOLUME: 124

BLOCK VOLUME: 18: ]
BARRIER RETENTION Wi

NUMERICAL VOLUME

« Next, start a simulation with _
you r ba rrierS. MOVING r—mr-lEr-.JTl_llr:lr:l 48.2 p:er--::erlt (

FLOW VOLUME: 1232.68 m3

UMF: 18

- In the black DOS-window, you can
see, how much volume is retained.

LAIJILE] I A LI T, | WP LAY L | | L

- With barriers, set stop criteria to 1%: —_ [

. . . . Percentage of total momentum (% 1.00 ‘?
(do not use Center-of-Mass stop criteria with barriers) '

Center-of-Mass vel threshold {mis):

Remarks
- use "Escape” to close/cancel this window
- use "Ctri=r" to start a simulation

-




+When looking at
results, you can
check the

retained volume
like this:

+Choose «Barrier
Retention Height»
and then animate
the flow!

+ Look at Volume-
Plot by clicking
here: —

o Input  Show Run  Results  GIS  Extras  Project Help

HE W2

Flow Height
Flow Velocity

Flow Pressure

Flow Momentum

Erosion

I Earrier Retention Height ]

Add Deposition to DEM
Subtract Erasion from DEM

Add Topographic Changes (Erosion/Deposition) to DEM

Summary of Moving Momentum

Mu
Hi

Grid Cell Area

- Various

Files General  Volumes  Region

r Volume and Release Information

Proj rel area (mz2)

You can also see the retained volume | neresresm) %33
H ere. Block volume (m3) 1816.6

Flow volume (m3) 18166
Eroded volume (m3)
Outflow volume (m3})

™~ Retained volume (m3) (Barriers)

Marc Christen, RAMMS AG, July 2024

Update debris volume c Cg




Results and Log @

« The barrier information is also added to the output-log-file!
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