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ABSTRACT

In order to connect eco-corridor and to harmonize with natural environment, it is necessary to
construct small debris barrier. Therefore, we will evaluate applicability of small debris barrier which
made of tetrapod utilized in construction of seashore protection facilities and breakwater.

From result compared with the adaptation processes in fields, tetrapod were stabilized to critical
tractive force. Stability evaluation method on sliding and overturn of tetrapod debris barrier was
developed, and hereafter could be applied to similar debris barriers.

According to results analyzed to continuity on sediment supply in debris barrier, boulders were
deposited in upstream and gravels were deposited in downstream. Therefore, tetrapod debris barrier will

be able to prevent in the long-term the erosion of river bed in down-stream, and the maintenance is
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easy because dredging is not necessary. Current were formed in between the tetrapod provided

eco-corridors for fishes and shellfishes.
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No.13 277 277.82 0.79 1.72 146.92 0.62
No.14 278 279.11 0.40 2.67 431.39 1.34
No.15 280 280.71 0.59 2.40 313.33 1.00
No.16 281 281.73 0.63 2.60 359.53 1.05
No.17 282 282.83 0.71 2.63 355.10 1.00
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(m) (m) (m) (m/s) (N/m”)
No. 0 243.61 244.34 0.62 2.49 331.65 1.01
No. 0+15 241.44 244.67 237 0.44 6.58 0.09
No. 1 244.03 244.69 0.54 2.29 293.57 1.00
No. 2 243.94 245.33 0.90 1.53 111.08 0.52
No. 3 245.26 246.08 0.69 2.57 342.03 0.99
No. 3+13 245.63 246.57 0.44 3.42 712.46 1.65
No. 3+14 245.63 246.96 0.77 2.76 489.08 1.01
No. 3+15 245.63 247.32 1.13 1.24 69.04 0.37
No. 4 246.19 246.54 0.31 8.03 4376.35 4.64
No. 5 251.46 252.59 0.87 2.92 411.51 1.00
No. 6 251.46 253.26 1.40 1.6 106.29 043
No. 7 251.46 253.43 1.53 1.42 81.83 0.37
No. 8 251.46 253.56 1.62 1.31 68.69 0.33

E 5. FAE RS HEZIZE S(ton).

T T (m)
(n=0.04) | 1.0 | 2.0 | 30 | 40 | 50
1.0 | 0.00 0.00 0.00 0.00 0.00
2.0 | 0.00 0.00 0.00 0.00 0.00
3.0 0.01 0.00 0.00 0.00 0.00
40| 0.04 0.02 0.01 0.01 0.01

B
5| 50] 004 | 007 [ 005 | 0.03 | 0.03
(;T/S:c) 6.0 | 041 | 021 | 0.14 | 0.10 | 0.08
7.0 | 1.03 | 052 | 035 | 026 | 021
- 80| 230 | 116 | 077 | 058 | 047
12 3 a5 s 7 8 s 1 9.0 | 465 | 234 | 157 | 1.18 | 095
5 (m/sec) 100 | 876 | 441 | 295 | 222 | 1.78

8 13. A8 SRS -HERIZE F&.
E 6. =AY SRS HERIZE FFH(ton).
TE ZAl(m)

m=0.05) | 1.0 | 20 | 3.0 | 40 | 50
1.0 | 0.00| 0.00| 000 0.00 | 0.00
20| 0.00| 000 000 0.00 | 0.00
30 002 001 | 001 | 001 | 0.00
sz 40| 014 007] 005 [ 003 [ 003
ool 50 052 026 018 0.13 | 0.1
“T/ﬂ 60| 156 | 08| 053 | 040 | 032
el 0 303 | 1.98 | 132 | 1.00 | 0.80
80| 876 | 441 | 295 222 | 1.78
8 14, RS HERIZE FF. 9.0 [ 1775 | 894 | 598 | 450 | 3.61
10.0 | 33.40 | 16.82 | 11.26 | 847 | 6.79
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B 24 (m) Wl By, K digied wE A
(1=0.06) | 10 | 20 | 30 | 40 | 5.0 T, PeE T8, W HEZREZES A5, e 4
1.0| 0.00[ 0.00] 0.00] 0.00[ 0.00 A A, e npEE) P gl 45
20| 001 0.00] 0.00] 000 0.00 °] 5.0m/sec o]Fe] IFEY Aol E et
3.0 007 004 002] 002] 001 FAS Z7}o] o)ate] ok Fo] FrklnE HE
40| 041 021| 0.14] 0.10] 0.08 B E o] ZErs Zyha Aok 2 AL 22
jgzl 50| 1.56] 0.78] 0.53| 040| 032 2 9},
(misecy &0 465 234 157] 118 095 Fok Awo] digh g2 3% 103} Zo] A}
70| 1173 591 395 297| 238 wpel A7 78] 0] 4.0misec o5k Ao
00 soldl 100y S SO SOL gl A shs et shReel AA el 2712
00 o978 s0ai | gt s [y NS V19 Ak 450 Agnae
7} sl SR A S THEEA] Eeln R a
£ 8. SRS BEAEE S(ion) £ el Pk s Aeier ke A2
= BJ7bE Ik & 10904 Ve 755, A HED
4 (mls) | E2} =5 (ton) Yo sENE Fgdud, K ©H g gl m
Lo 0.00 2 ARAS, B S L 5% e 9
- o EohEEe) BAA A, M 45 @
0 000 AERAE, W, HEHLEY] 23, M2 H
S0 007 Egtreel A5 €3 AYRHE, Fi o
6.0 022 Folt}, AH4 A HrHA el & 5 %
7.0 0.56 o] 5ton E|EZFEER oFgAJo] BEE o=
8.0 1.25 S 77 Stong B 10tongS e
9.0 2.54 T ot
10.0 479
9. 230 ofst obdN »ot Zap
V(m/sec) A(m?) K Piton)D | W,(ton) U Fton)@ | F(HE=@/D) | 7]15A
1.00 244 | 0.04 0.05 220 | 0.65 143 29.30
2.00 244 | 0.04 0.20 220 | 0.65 143 7.33 s
3.00 244 | 0.04 0.44 220 | 0.65 143 3.26
4.00 244 | 0.04 0.78 220 | 0.65 1.43 1.83
5.00 244 | 0.04 1.22 220 | 0.65 1.43 1.17
6.00 244 | 0.04 1.76 220 | 0.65 1.43 0.81
7.00 244 | 0.04 2.39 220 | 0.65 1.43 0.60 s
8.00 244 | 0.04 3.12 220 | 0.65 1.43 0.46
9.00 244 | 0.04 3.95 220 | 0.65 1.43 0.36
10.00 244 | 0.04 4.88 220 | 0.65 1.43 0.29
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(a) shFetl A=A do] 27091 A5

V(m/sec) | A(m”) | K | Puton)D| L(m) | My(t.m)D | Wy(ton) | L(m) | M(tm)®D | F(SHE=2/D) |7]FA]
1.00 | 2.44 | 0.04 | 005 | 1.16 0.06 220 | 082 1.79 31.67
200 | 244 | 004 | 020 | 1.16 0.23 220 | 082 1.79 7.92
3.00 | 244 | 0.04 | 044 | 116 0.51 220 082 179 3.52 720
400 | 244 | 004 | 078 | 1.16 0.91 220 | 082 1.79 1.98
500 | 244 | 0.04 | 122 | L16 1.42 220 | 082 1.79 1.27
6.00 | 244 | 0.04 | 176 | 1.16 2.04 220 | 082 1.79 0.88
700 | 244 | 0.04 | 239 | 116 2.77 220 | 082 1.79 0.65 o0
8.00 | 244 | 0.04 | 3.12 | 116 3.62 220 | 082 1.79 0.49
9.00 | 244 | 0.04 | 395 | 116 4.59 220 | 082 1.79 039
10.00 | 2.44 | 0.04 | 488 | 1.16 5.66 220 | 082 1.79 032
(b) 3HFErel AAAe] 17191 A%
Vm/sec) | Am’) | K | Pi(tom)D | L(m) | M,(tm)D | W,(ton) | L(m) | M(tm)D | F,(HE=R/D) |7]EA]
1.00 | 244 | 0.04 | 005 | 1.16 0.06 220 | 126 277 48.97
200 | 244 | 004 | 020 | 1.16 0.23 220 | 126 277 12.24 20
3.00 | 244 | 0.04 | 044 | 116 0.51 220 | 126 277 5.44
400 | 244 | 004 | 078 | 1.16 0.91 220 | 126 277 3.06
500 | 244 | 0.04 | 122 | L16 1.42 220 | 126 | 277 1.96
6.00 | 244 | 0.04 | 176 | 1.16 2.04 220 | 126 277 1.36
700 | 244 | 0.04 | 239 | 116 2.77 220 | 126 | 277 1.00
8.00 | 244 | 0.04 | 3.12 | 116 3.62 220 | 126 277 0.77 20
9.00 | 244 | 0.04 | 395 | 116 4.59 220 | 126 | 277 0.60
10.00 | 2.44 | 0.04 | 488 | 1.16 5.66 220 | 126 277 0.49
3. A Ee A5y ¥ MelESE 7S "ot o] EA} frEo] gol] dAg Zlog FA I
AfFrae] g4 A 2 BAE e oAF wEbA, ARelA osH A 5 Yol & A
B9 o] 9 AR A5 S Gt A e AF HA oS Bl EREE AP ofF vijeda)
203 B 4o)A o gl wkel o] 2 A o= FAHIL AL AL SHRE oFHE &
(5127256mm) o349l Yol & sHAlEE A HE ERlssith
Foll B45a1, & 345256~ 128mm) ©]5h= T3k HEZEES] Alole] F5E FHehe
it shrE o] FH= Zo® Yehyth Ee  E5S o] &35 ?H%%Ol agste] AAekaL
AT A el gk APSF A & 1o vEE AT AR 5= A 1A Tl A 28 o3
W oupe} o] AR Elx—*.%‘;oﬂ Hlste] s ojm W2 x|oj5o] AAstaL AL, T 274
Agfo] FUlA o wron, 58] 201149 4 FolA = TV ERIEI oY A Aol {e
T HF “frolabe g% AT 2 9 AA AT 5 ATk 1 49 FA 14T BeE



130 AT

@ AT AL ) AR AR

AL 4. A 2XIF St R EIXaE

AP T AP SHE

TR 54 %m’) 7% m’)
20108 | 2011 | 20108 | 2011
FA AT 2240 | 2879 | 59.60 | 228.49
A 2AFH - 11.86 - 283.55

ol A3k of o)
F7h MBS Apge] AR 2ete] A4

shiroll S1xlake ThA o

5}13;,%1 AHER 7)5S Ui v, &7 24
o] B9 shrel f1AE AR5t 9

3 APyl oI Aege Aasl
ol 77} glE Ao F=Hn) uEhA, Al
AatEe AHER ﬁlﬂfl} frAte 1%94
S FHE] e A AleE &

A7 2] AT 4ol Ston HE
e FHORNEe ol 126ms} A9

28 1.13mé} 1.27Tm 2N YF38ka, AFHoe] 7}

% 2 2Hgeke zaalA 34 BrhE -
Ptk
£REe § ZEATY fERAIAE S
Ho] g%m = A Ao BAEe
H, E3 TN E ZEATTE 2545 &
Sjo] 2 A AR BAR & 4
T E A8 Z2AF 0,049 5ol
8.0m/sec ©]ate] FHEXAALE HEZDEES
Troﬂ thste] QMg Zlow A HATE
Szoll oig P WF A 5] Sl
W}‘j— Y 712 st 4.0m/isec THAE

1.83(3]% SHAE)>1.5(7]5 SHAE)=A ok

AOoE BALA o) 5.0m/sec oJANAE B4

ol f+&2] Aol nldste] SrketnE 29ty
g Aoz UegT

Aol g P W7k HEZEZS] V]
af 72 54 HH wiXA] ShFee] A A4
ol 270 Agoll= 1Y A= skl 54
SFATE shreke] A 1A ] 27021 79 4.0m/sec
THAE 1.98(3]-8 SHHE)<2.0(7]F M B2 &
AEo] EgE o g FAEGl oL XX o]
1I70Q1 el 3.06(31-8 SHdE)>2.0(7]% <t
A8 2 ekdsk A og H71E ] 4.0m/sec 7F

o FAHAL & A
o= Aol Fo] whEztol
U RASAREE H‘”’Oﬂ ﬂ
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