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Overview

= Uses off wood In rivers
= [Design considerations

= FOrces aii Work

= Couniermeasures
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s%eam Densfry varies.

_;; complexity and stabil *‘elemen’rs
= We've removed mUc jch of the wood .
= We've limited its recruitment




' & W LS ) BTy o GBS ’
%.1'_{“" oL s,
- oy ’ :
p A1 BN
Aty 11 L' (g , J .
: R N g s
- 5 SH - o ip ¢
X ot » .
. X e 3 . '." v
! [ S—— - -i‘ b \ -
Ay N i - f 8 . e T '3 . <
! L N DU R D TR ORI Y N TS Sl :

= Bank pro’récfion at é’rra’régic
locations |

= Createslocal'scour
‘= Provides fish habitat
Wildlife habitat




= 'Stream structure
= Grade control




Uses of wood In rivers

Floodplain roughness
Warter fraining

Refugia during floods
Protect critical fransifions




Uses of Wood

BRANCH PACK UNDER LOGS

BRANCH PACKING &
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Risks associated with large wood
placement in rivers

= Movement may Impact
= Your hobl’ro’r mnprovemen’r goals
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The umbrella of due diligence

Design coRre

Hydraulic intuition
(eyeballit)
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Design considerations



Forces at work

= Drag force

Ty

= Dependent on Area & Veloc

h energy channels

9

= H

greater area)

= | arger jams (
= Bends




Drag force

= Drag force

" Fy = CaAr(V)(0.5)/ 9
= C = drag coetfificient (0.6-0.9)
A = Area of fhe stiuciure exposed e cunrent
= V= EXpecied siream Velocliy.
=L = DEnsliy o waier
=g = graviiciionalidccelerdiion
= ERIDE recommenas muliiplyineioy c icEcionof;
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Forces at work

= Buoyant Force

= Jypically the biggest problem m

object i
for smaller jams in Midwestern S ‘
streams

Gravity

i = WEIGNTOIWOAIEIAISPICCEC
PV 1ne LYWID fluid

(density of the fluid)

= 10 STAYS TNE same, BUiHogs
change overiime (@i, aecay)



Buoyancy and drag
countermeasures

= Calculating ballast needed (Example 35 fi
log x 11t diameter, with 25 feet exposed):

= Buoyant force of the wood =

Downward force of the wood [1se

N o

| Dewnward ferce of ihe solllon iep of ihe log
@ssumes buying 10NEE off @ S5 i e = 4 - 510) |

1 w5 @)f 2.0); elefellfioniell elelllelsiis nloir nleisielsie)
1,715+72,650=4,5651b > 2x 1,225 b
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Drag force

Compare the buoyant force 1o the Drag force Iin this
OGNS

= 25 ool long exposed log, | firdibh = <l e

1 The buoyant force of 1,225 is far in excess of the
drag force — so design for the larger



Other considerations

= Remember that drag and buoyant forces don't

need to exceed the countermeasures o
dismanile your project

= Vibrafion

= PUmpING of soIls

= Selless orlupncaiion reduUces leion

= SOIINGSS dECredses your vallast

= SII@INGIOINOOSE PIECES
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Other forces at work

= Drying
= Dry wood welghs less, and so the downward force
component of the wood decreases as I dries




Couniermeasure opiions
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= No ballast

= Lengthis an important Mo
consideration " \ »
= Mobile wood'can be OK if the risks ) |

are low



Bank stabilization
Embedment lengih
Buoyancy calculations

May need other measures to
prevent soil loss and thus |oss
of ballast
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Flexible wood mat anchor

As trapping element

When trees are scarce
Ballast

Post Anchor/pile ballast
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= Structural ballast

Cable

Threaded Rod
= Rope




= Rock ballast

= Embed within jams

= Cable directly to logs
= Aesthefic issues
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BOULDER

\
BOULDER )

CABLE EPOXIED INTO %" HOLES
DRILLED 6" TO 8" INTO
BOULDERS

/ 1\ LWD INSTALLATION
\6_/ DETAILS




Fitting the wood to the
geomorphic seffing
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. e N . “‘-- S i £ Tree Species
' gl T ‘-9‘;/; v, i £ "0 N Cedar, red
-:-:-:1 o g p— X - ; *  Cottonwood
'J;‘ - :;".“‘--."ﬁ’f ‘ ‘ e T ., Aspen
o R el T 4:,,-‘6; e : : ‘-‘Poplar
- _f.;r?" -'ﬁ’{?” g “_ " "Pine, white
’ ———— L  cam Redwood, American
. * How long will your wood lasft Willow
o #Spruce
= Density # decay resistance b
o 3 '
= Resistfant woods Ash, black
> ~ o " Douglas Fir
= Lignin content T Jiave
= Resin content Walnut, Amer Black
= Cedar, Douglas fir, white pine, oak, ~ « tocust
other pines g ol
i Oak American Red
. : GO _;'-gfgu' AN 51 [E e S | ;v Oak, American White

Density
(Ib/ft3)
23
25
26
27
28
28
29
30
32
33
33
35
38
43
43
45
47
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WOOD PROPERTIES

= Preferred Trees = Secondary Trees

Cedar = Aspen/Poplar
White pine Balsam fir

emlock |

= Maple = Basswood

= Elm = Black willow: (lrittile)
= Black willow: (Special) = Colenwood

= Colonweod (special)

= REG PINE (SUlomerged)
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= Risk fo anglers



Take home message

= [reat each situation individually
= Properly assess risk

= Conduct the appropriaie amounit off dUE
dillgence

= Maicniine Wood 1o ine geomornpnic seiiing
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