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Abstract

It was tested in field that a Pull-out Capacity and Shear resistance strength change of reed, common reed and sedge which
were planted by mat-type turf and used for revegetation of bank. The testes were done for 9 weeks from end of May and
the grasses were planted on sandy soil. Roots grew fastly after planted and increasement of a common reed and sedge root
were reduced after 4 weeks but increasement of reed roots were not reduced. The difference of increasement of roots is due
to a difference of propagation method. Sedge propagate by seed. Reed and commom reed propagate by seed and
subterranean stem and reed has bigger subterranean stem than common reed. So increasement of common reed and sedge
roots were slow than reed. By root growth pattern, increasement of pull-out capacity and shear resistance strength showed
very similar way of root growth, those of common reed and sedge were fast in early stage of cultivation but were reduced.
But increasement of pull-out capacity and shear resistance strength of reed was not reduced. A Maximum shear resistance
strength called critical shear resistance strength of common reed and sedge can be Analyzed at 11 weeks after planted.
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researcher sinf + cosftand notes
Gray and $:20-50°,
1.15(1.0-1.3)
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0.33 Willow
Im(2003)
Shear Stress Field Test of
Cho and 1, e botrya, S ha| =10
spedexa ¢ am =
Ahn(1998) v ?nya, o . 01p-
Purpurascens, Miscanthus sinensis
Noboru(1979, Cho and Ahn(1998)°ll4 #A¢1-&)= 2%
P AL APRE AL A8 S, el



Taegyun Kim - Soo Kwon Chae + Seung Hoon Chun

Bl AR SAT F ol o] waAE A 3. A

Feo] HeElok BEde dds] FolFs EIMEE

(HHEEERED S A17F Boka ZPdshd daA ol B oAte] AagATel Kim et al2012)014% 2412
A vt & 5 Aok a2y ok 2 N2o] FZ)o| ke A A o]Fo|A= AL s}

_EL_I

o] Ay H7gyel| tisfe], Klm(1996)—‘ ol& v ek 220 4 o],,_op(ivo_]/]_ By A

A3k ARSIBRE o] FoldhA STk WA v Ak o) sggiel] Aol olFoIER wAlolA ol oiAir,
2 el sergel thdel 943 AgriEt

Wl Aehe AR g, Beld, A Bo

A A AU EOIL Table 1. oA % 5 9k )

o, )% Aol AFEE ABE W%, PEFoln,

i olgl Hste] el EAsh: X

o

71 BRI ALGEE AATIES] e,
XS e} vig Mol AAA U HE S

b

EERREEE
Aol 47 gok A @t 2L Pz A Rl NFSR= FHZ Photo 1@ Zel, Wob 5 4
2718 vehly] ofgth wetd B dgelie /)E 7)) Aol W W Qlste] Eool FASAL, vhe
A7E Egz  Wa AF oald] Maje] Hijel ol Hobd, fHFAe] A4 sor dAR vEES 74
A, Wel A AaAZE A setaa g ) CIHTh A HAvEd sdben Ayl
o} Bolet AFe] AlBo|A] Almmalo] tie|Feke] & dA3 FAEEE FA5ka, Al o3t B¢ f4S
Asteia *4%%91 A A % A zl g, AR SISk Photo 10k 1Sk & 500mmx

o A 340mm>x20mm 7|2 AujE Ao AYES T

Photo 1. Mat-type Sod (a) Soil Erosion (b) Mat-type Sod (c) bottom of Mat-type Sod

o E Kl S Ak e
239 949 AAvEe] JuAYE 2L 919
A

Photo 2. Instrument of Pull-out capacity Test and Test (a) Vegetation for test
(b) Instrument of Pull-out capacity Test (c) After Pull-out capacity Test

rok

F2EX|sHS|X| A 152 M4S (2013) 433



A Study on Pull-out Capacity and Shear resistance strength change by grasses

33 MEHEE 52 U3 ANUE AN 2 Ny
HEAET| A

42 242 SIsle] wRel

S S kK

Pl G A3

© AEE AFHs] fste] AFHE At S F
AulEs Agsgen, AFYn A9AAg7] o
A3 #7do] Photo 3.° e} lth
® AT Pl o AuAdEe] TR
Asl= Aol HA o] E Coulombd] e d2] o) A
wage) 2ol @ duAgE e wew
1()olA otan®E 4AH4E Hav}
24T 4 Am= AL

Photo 3. instrument of shear resistance stress test and cast (a) instrument of shear resistance stress test
(b) vegetation in cast (c) before a shear resistance stress test (d) After shear resistance stress test

4. 7% 3 DY

wAolAe] A% e /1%, EY Fol 9)pzol
weh AgHog, Al ol 88 Y Azv=e] A
Ao me Ammde] #A4L dualzh dus o
ok webd Alse] #A4e shwshad sk v
@ BAL 71 AAE B0 B, F1H0w B
Sk B e sel Apsiglont 29 A vk
AauiEe] AEEE 4RE AolE R,
4.1 #alo| NF

Hagulee] el 44t w

(2012)2 8

=eT
A vlaLell A 2R Ak,
we] e,
Bel7h dgs) el

-

o] A= Kim et al.
/kguHE_/] D

Fo

=3 Aol Ao w}a} Apzsh e
Zrlele Ao® 2AbESIThFig.

pul

dUNE 2K APE 2

]j

)52 —ﬂ%xﬂ”
D}. 2011 A 2012 AY

%g] /Hzlo] olE

-1 [ele]

=

715k Aol A OH CE zw 3 7
th. Fig. 1(b)o] WAl gk
Aarzale] Ado o]8E AMWE AR
Btk ol8ste] AR Aotk

Fig. 1(b)ol A EMel 2ol e o] 955
s e Fkshe AL Aol 0%
A F Yehhs W42 9% A8Photo 4. F2))
dFo= g Ao, =fAje] Aahgel wlste] Zth
Agel A #ol FAZL o Wel Frkske Ao
2 Rt AAEAe g Askdel wae ot

%)

3

oox X o Mt orfr 42 2

2

=]

L2

S

12

@) 25, Aehs B o8k SAgwsl] dds] 2 e v
A= Ao yehsth
300 300
5 ] Ocommon reed
250 Hsedee =0 Osedge
’Ezoo +—Wreed & w0 T freed
3 3 a
T 150 E 150
5 3 _
g 100 2 100 — =
50 o 50
o 9 !_'—. . .
2 4 5 6 8 2 4 5 7 g
week week
Fig. 1. root growth (a) greenhouse test(Aug. 2011) (b) field test(May. 2012)
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Photo 4. Roots and subterranean stem (a) Roots after 9 weeks(Reed, Common Reed, Sedge)

(b)

Table 2. pull-out capacity test

subterranean stem(Reed, Common Reed, Sedge)

ol al, 201203 F Qoik Amel AFEAY FUIN
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o,

(grating weight : 7.5 kg)

grass | week No. pull-out capacity | sample Weight roots Weight specific roots | net pull-out | specific net pull-out
(kg) (kg) (2 Weight (g/m’) | capacity (kg) | capacity (kg/m)
1 80.2 24.6 7.7 453 55.6 327.1
2 2 65.2 24.2 4.6 26.8 41.0 2412
3 59.3 25.6 3.7 22.0 33.7 198.2
1 106.1 222 9.5 55.7 83.9 493.5
R 4 2 119.9 21.0 23.8 140.0 98.9 581.8
3 177.8 27.2 425 250.0 150.6 885.9
¢ 1 207.7 233 344 202.2 184.4 1084.7
¢ 5 2 117.2 22.8 24.5 144.2 94.4 555.3
3 176.1 23.1 27.9 164.0 153.0 900.0
d 1 124.9 24.1 13.3 78.5 100.8 592.9
7 2 1533 25.9 324 190.8 1274 749.4
3 111.1 24.2 18.8 110.6 86.9 511.2
9 2 204.7 25.1 39.1 229.8 179.6 1056.5
3 185.9 273 35.1 206.2 158.6 932.9
1 64.3 26.6 1.8 10.8 37.7 221.8
2 2 72.1 32.1 2.0 11.9 40.0 2353
3 56.4 26.3 2.5 144 30.1 177.1
(; 1 167.1 28.6 13.7 80.6 138.5 814.7
m 4 2 188.2 32.8 113 66.5 1554 914.1
m 3 182.9 30.8 17.8 104.7 152.1 894.7
° 1 144.7 36.0 17.9 105.1 108.7 639.4
" > 2 199.4 35.9 9.9 57.9 163.5 961.8
R 1 177.8 34.6 11.2 65.9 143.2 8424
€ 7 2 243.6 31.0 23.2 136.5 212.6 1250.6
(ei 3 209.4 342 15.6 91.6 175.2 1030.6
1 233.7 32.7 23.0 135.2 201.0 1182.4
9 2 248.3 36.8 26.9 158.0 211.5 1244.1
3 2582 34.5 41.9 246.5 223.7 1315.9
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Table 2. pull-out capacity test (continued)

(grating weight : 7.5 kg)

grass | week No pull-out capacity | sample Weight roots Weight | specific roots | net pull-out | specific net pull-out
) (kg) (kg) (® Weight (g/m’) | capacity (kg) | capacity (kg/m’)
) 1 60.5 23.7 2.5 14.4 36.8 216.5
2 44.6 26.2 1.8 10.4 18.4 108.2
1 124.7 319 8.5 49.8 92.8 5459
S 4 2 125.8 30.8 7.4 435 95.0 558.8
. 3 95.4 21.9 6.2 36.5 73.5 4324
5 1 193.1 34.6 234 137.5 158.5 932.4
d 2 187 37.3 16.7 98.0 149.7 880.6
1 194.1 55.0 25.5 149.9 139.1 818.2
g 7 2 148.2 459 153 90.2 1023 601.8
e 3 121.5 372 14.5 85.4 843 495.9
1 275.4 38.5 332 195.4 236.9 1393.5
9 2 155.9 394 17.4 102.5 116.5 685.3
3 192.6 33.8 25.0 146.8 158.8 934.1
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Fig. 2. pull-out capacity increasement
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Fig. 3. relationship between pull-out capacity and roots weight
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Table 3. shear resistance stress test
shear sample roots specific roots net shear specific net shear
grass week No. | resistance stress weight weight weight resistance stress resistance stress
(kg (kg) (® (g/m) (kg (kg/m’)
1 50.0 12.3 21.2 132.5 37.7 392.7
R 5 2 80.8 13.2 27.6 1722 67.6 704.2
3 82.7 14.1 184 115.0 68.6 714.6
e 1 112.5 16.3 37.0 231.5 96.2 1002.1
7 2 92.3 114 37.9 236.8 80.9 842.7
€ 3 94.7 12.2 43.6 2722 82.5 859.4
1 2349 15.7 64.7 404.4 219.2 2283.3
d 9 2 1324 12.1 51.3 320.6 120.3 1253.1
3 1534 13.2 39.6 247.5 140.2 1460.4
1 83.8 112 33 20.3 72.6 756.3
C 2 2 130.9 12.1 5.6 352 118.8 1237.5
o 3 1124 13.7 32 20.0 98.7 1028.1
m 1 157.8 12.1 21.9 137.1 145.7 1517.7
m 5 2 929 11.9 244 1525 81.0 843.8
0 3 115.4 13.4 15.1 94.6 102.0 1062.5
" 1 95.8 15.5 18.5 115.5 80.3 836.5
R 7 2 184.2 16.2 24.6 154.0 168.0 1750.0
e 3 201.2 18.1 19.0 118.5 183.1 1907.3
e 1 192.6 17.4 229 143.0 175.2 1825.0
d 9 2 241.7 16.5 27.2 170.0 2252 2345.8
3 186.6 17.1 35.8 2237 169.5 1765.6
1 75.5 11.1 12.3 76.6 64.4 670.8
> 2 1283 12.4 53 33.1 115.9 1207.3
8 1 145.8 132 24.5 1534 132.6 1381.3
¢ 7 2 123.8 14.3 247 154.5 109.5 1140.6
d 3 85.4 12.1 9.8 61.4 73.3 763.5
i 1 134.9 13.9 274 171.3 121.0 1260.4
9 2 116.3 122 22.6 141.2 104.1 1084.4
3 155.4 153 30.2 188.8 140.1 1459.4
=0 Reed - = Common Reed = e Sedge
i D Lot -"
2 = » u 5
T P e Ao i —

°

200 300 400

Roots weight(g/m’)

Fig. 4. relationship between

100 150
Roots Weight(g/n?)

200

roots weight and shear resistance stress

Roots Weight(g/r)
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Fig. 5. shear resistance stress change
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Table 4. critical shear resistance stress of common reed and sedge

critical point
grass critical time critical sl;f:erssresistance Eq. of shear resistance stress notes
(week) (kg/m)
common shear 1.7 1963.2 T=—14.26% +334.5¢ 7 ¢ shear stress
(kg/m)
sedge 11.1 1305.0 T=—10.5t> +234.2t t : week
Y AAES] AAS A ARKEAARDO] 2 54, AgAgEs QdAFgEd did =AdES
9 Foll AuAgYel o oY I 2 e ANt
Kim et al2012)°] QA5 wish o], Ho| Japs 54 G5 Aol Sgo Agshs el S8 A
of 7|lsk= Hele] A8 witow, o A 54 & 4 9= I(Kim and Kim, 20091 IEAFHE =
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2Bk, 2EF Y] AXs Adshs WS 28
58 8 shel We] }ls B oyt Aok el AF % A
o] ] 9Als S4387] oJHrHKim et al., 2012).

s AR AulEe] Tt AlEd 4 3 el dE AAER AujE =M, AR
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