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Research paper
Study of Evaluating Model on Intercepted Volume
of Driftwoods

Long-Yu Shao! Wen-Fu Chen® Tian-Ming Yen®

[Abstract] The study takes driftwoods intercepted in Da-jia River basin from De-ji Reservior down to
outfall as samples after Typhoon Mindulle. We established numerical modelsto evaluate the rel ationships of
driftwoods, such aslength vs. accumulative volumes and length vs. accumul ative average diameters. Finally
we find out two models, one of driftwood length to fit detention pond and the other to check the capacity of
detention ponds. The study also provides with the analytic results of driftwood length, diameter by statistical
techniques to some departments like road-designing as references, and it is anticipated that the study is able
to reduce damages from driftwoods.
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Fig. 1. There are five different sections to be tested for understanding their efficiency of driftwoods

retention, the first one is erective and full-sectioned, the second one is a 60° and full section,
the third one is a 60° and trapezoid section, the forth one is a square and small section, the
fivth oneisatriangle and small section. Theresult of the experiment isthat all the five sections
are provided with the function of retention.
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Fig. 2. A trashrack with its opensubstruction is connected to thedam, and is designed to interceptdriftwoods
when flood peak iscomong. It looks like a submerged dam upper check dam.
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Fig. 3. A diagram shows adetention pond capacity
of woods volume after it was placed with
trashrack.
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Fig. 4. A diagram shows reduction factor
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Table 1. The distribution of driftwood diameter and its accumulative volume

I A i R . i
e () B R SEE M R oE ) mAl B RAE %M R a

% B ik FRm)  FH9 % B Dy WM B
0~0 8 1.08 741 100 741.68 100 15 0.41 3691 100 2656.09 100
21~40 238 3212 733 9892 734.62  99.05 1259 3411 3676  99.59 2648.18 99.7
41~60 297  40.08 495 66.8 650.23  87.67 1585 4294 2417 6548 2286.29  86.08
61~80 148  19.97 198 26.72 41785 56.34 631 17.1 832 2254 134142 50.5
81~100 34 4.59 50 6.75 16599 2238 144 39 201 5.45 508.92 19.16
101~120 12 1.62 16 216  74.06 9.99 43 1.16 57 154 199.85 7.52
121~140 4 0.54 4 054 2416 3.26 12 0.33 14 0.38 72.79 2.74

141~160 0 0 0 0 0 0 2 0.05 2 0.05 15.19 0.57
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Table 2. The distribution of driftwood length, its accumulative volume and its accumulative average
diameter
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Ho (m3) ocn D2 [ (m3) o Dave
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(m)

0.0~1.0 0 0 741 100 741.68 100 48.67 16 043 3691 100 2656.3 100 47.04
11~1.0 40 540 741 100 741.68 100 4867 799 2165 3675 99.57 2653.7 99.9 47.05
2.1~-3.0 180 2429 701 9460 73134 9861 4891 1231 3335 2876 77.92 24626 92.71 4827
3.1~4.0 192 2591 521 7031 65874 8882 50.78 773 2094 1645 4457 18854 70.98 49.67

4.1~5.0 136 1835 329 4440 526,60 71.00 5347 419 11.35 872 23.63 1308.6 49.26 50.84

5.1~6.0 87 1174 193 26.05 368.62 49.70 5476 202 547 453 1227 859.50 3236 5214
6.1~7.0 53 715 106 1430 23563 3177 5444 122 331 251 6.80 57044 2148 5241
7.1-8.0 32 485 53 715 11670 1573 50.65 63 171 129 349 358.02 1348 54.97
8.1~9.0 16 2.16 21 283 4971 670 4954 35 095 66 1.79 186.28 7.01 5202
9.1~10.0 5 067 5 067 1101 148 56.00 20 054 31 084 9847 371 5358
10.1~11.0 1 013 1 0.13 194 026 60.00 11 022 11 030 3561 134 53.09
11.1~12.0 0 0 0 0 0 0 0 3 008 3 008 9.07 034 46.67
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Table 3. The distribution of driftwoods'atios of diameter to length

o 23 B Ll 2 I B 2R T i

" tRE(n)  Eok% Btk REtEoti% BB Eo%  REHRE RETES %
0.01~0.050 29 3.91 741 100 29 171 3691 100
0.051~0.100 185 24.97 712 96.09 63 1653 3628 98.29
0.101~0.150 252 34.01 527 7112 610 25.87 3018 81.77
0.151~0.200 133 17.95 275 37.11 955 20.24 2063 55.89
0.201~0.250 77 10.39 142 19.16 747 1533 1316 35.65
0.251~0.300 33 445 65 8.77 566 9.05 750 20.32
0.301~0.350 21 2.83 32 4.32 334 5.23 416 11.27
0.351~0.400 7 0.94 1 1.48 193 2.28 223 6.04
0.401~0.450 3 0.4 4 0.54 84 182 139 3.77
0.451~0.500 1 0.13 1 0.13 67 0.54 72 1.95

0.501~ 0 0 0 0 52 0.01 52 141
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Table 4. The regressive equation of driftwoods accumulative volume (Cn) vs. lengthinthe NO.1 area
Equation S, R?
1. Cn = 1.140764-0.119813L 0.1083 0.937
2. Cn = 1.249324-0.520033*InL 0.1427 0.891
3.Cn=1.381042/L 0.2591 0.815
4. Cn = 1.331694-0.207934L +0.007343L> 0.0862 0.964
X 5. 2[MEE IR L B ZGH M E Cn 2[BEF
Table 5. The regressive equation of driftwoods accumulative volume (Cn) vs. lengthinthe NO.2 area
Equation S R?
1. Cn =0.946482-0.095322L 0.1385 0.871
2. Cn =1.120459-0.476446*In L 0.0804 0.957
3. Cn=1.248328/L 0.1744 0.879
4. Cn = 1.295796-0.245028L +0.011516L * 0.0407 0.990
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Table 6. The regressive equation of driftwoods’
length in the NO.1 area

accumulative average diameter (Dave) vs. its

Equation Six R?

1. Dave = 48.328003+0.805112L 2.6689 0.527
2. Dave = 48.894204+0.427644L.+0.37747L> 2.8037 0.536
3. Dave = 46.998192+3.440197L-0.752258L 2 + 0.052667L* 2.5565 0.662
4. Dave = 48.929844-3.2669282L.+2.6013043L 2 - 0.483903L 3+0.0268285L* 1.638 0.881

K72 E JFRARE L B EE Dave 2 A
Table 7. The regressive equation of driftwoods'accumulative average diameter (Dave) vs. length

inthe NO.2 area

Equation S R?

1. Dave = 48.495811+0.390849L 2.5890 0.2458
2. Dave = 45.305355+2.305123L -0.174025L* 1.7194 0.7006
3. Dave = 47.108364 — 0.226374L + 0.426978L2 — 0.036424L° 1.1853 0.8735
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Vol (EW*L*Dave*a---4) #8453 A% 35 6 &
72 Dave Ll L AR

Vor = W*Lr*a* (48.929844 - 3.2669282L
+ 2.6013043L% - 0.483903L° + 0.0268285L“)
/100--- (8) 1 &

Vog = W*Lr*a* (47.108364 — 0.226374L
+0.426978L2 — 0.036424L%) /100 --- (9) 2 [&
8 (6) L= (8) = >
% Vpr = Vor Hi

W+Lr*o* (48.929844 - 3.2669282L +
2.6013043L7 - 0.483903L°+ 0.0268285L %) /100
= A *Vd* (1.331694 - 0.207934L + 0.007343L2)
-1 [ (10)

H (7) = (9) K »
% Vpg=Vog

W+L*o* (47.108364 — 0.226374L +
0.426978L% — 0.036424L°% /100 = A *Vd*
(1.295796 - 0.245028L + 0.011516L2) ---2 [ (11)
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