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Feasibility Study of Soil Additives Applied
in Erosion Control

Abstract

In the face of the challenge of climate change and the policy of
promoting rational land wuse, in addition to strengthening the
countermeasures of land use, we should seek ways to slow down soil loss
and strengthen national security. This study hopes to use soil improvement
methods to improve the composition of plastic soil. The preliminary plan
Is Taoyuan Red soil is the prototype soil and after improvement, indoor
experiments are carried out to simulate surface runoff to explore the
optimal ratio of stabilized soil and additives. The previous project has
completed the "optimum ratio design of soil and additives"”, “erosion
resistance after soil improvement Optimum land slope”, "Nature of
seepage water pollution on bare slope™.

Unimproved slopes are not easy to scour without disturbance, which
also means that the soil structure in the natural state is relatively tight,
impermeable and airtight, so it is not conducive to plant growth, and
cannot resist surface runoff and rainfall erosion. The improved soil tends
to be loose due to the change of the soil structure due to the addition of
amendments, but the addition of additives increases the pH of the soil.

Therefore, this year's plan will discuss the plant adaptability of the

improved soil.

Keywords: Soil Stabilization, Soil Erosion Amount, Laboratory Test,

Vegetation
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LHEHBRF S RPRFIEPH EE L E TR N4 £ R
Bk E - fivR G Hig &4 EepH EER § PH<3 & >0
P S end RjE a4 (FRIFAE 5 1995) o )I}fuuk 34 g 4
WIRB R BIERE -

EPFRFLKIEHF2LEF D2 - > 8K REFF Y 24

THAES L S kP R A R A R R R KD R

THALE G AT o SRR (1972) U A X SFER Y S EERE
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FooRl3ER 2R pH BHE -

\ 4~
\N
%
|k
3
RS
fit,
bt
o+
8
3=
ETTRS
@
=

REAL TR R AP HLRM
IRy ¢RTIEY LRES R A D7 o blAcii K
FIlpH @ iMa L gk~ 45 425 22 > R £ 437 42 - - 4m5 ~ 3
GRS AL AL F UG EF AT £
BopH B~ 23 B TR Hahg £ R 4R B
PR EALEad Tiv* (BB A& ~FFic®E > 2002) 5 ¢ s fapr 4 £
2R R PG R 2 B e B Ao 0 W Rk
~ % 5 A pc® (Nitrates) -~ 49 (Potassium) -~ 48 (Aluminum) -~ 4F
(Calcium) ~ g4psi# (Phosphate) ~ 4% (lron) ~ 4% (Magnesium) -
= (Sulphur) -~ 4% (Manganese) -~ 48 (Molybdenum) ~ 4% (Zinc)
4 (Copper) ~# (Boron) % > d B® »r7v »pH & 52 45~8.0° ~%
GG B A R A T AR E S AL oo g Y EREE

Hrc AR 2 pH A i A Tl 5
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4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0

CALCIUM

PHOSPHATE

MAGNESIUM
[ [

SULPHUR

W= 2 E ¥ ARE SR 2§ siis pH &b 7 LW

(Hall, 2008)
PR TS ARR L RBTRT Y  R A T
ERCY TR T TR § R CEN S It RE BN S S
P L Ge A M e 2 (FAARE X 5 1989) - fEF 2 KA

FHEYFE I AT pH & EC B(ETR)ZIHAET MGEF 2T
FFs) Bl IV A AR A A e F M f 2 Y it s
ZHFE kA I N ESA Lt M PR AR AR RS RERTF )
CHRl R RS > MR F TR A TAF IR A

kA EREAE TG kR FRF MR FREA Fap e n
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25~40% ¢k i f 110

B0k 4 (1979) 5 B F RE N e d 2 MBS £ A e
THEF BB R KAZ ARSI RPN Mok TR
JEFPT IR oA E RN K a PERY RES TG AT

Vel B o h AL ¥ L (1979)

F_k
N
o
A R ¢
R
! “
IS
a3
=
}\_
-
Ty
+4

CEER L R SN Y AR T B L AR TR e A
d A 2 B AR R T P E D R A L P ho 3@;;?(1985)

Bl BRI AFedl kA R P RERPART SR A Y A

S

=
¥

R SR RET 3F L AL ER LA
# B

Zifx

RS a itk o 4Rl % (1998)4 11 BB B

'ﬁ IJ\/ﬂL _gq%gi%@*i’t%/]‘,g:ié'ﬁ%?ﬁ—gifriﬁl’bi’
] B Ap B ohﬁy‘%(2004);}ﬂ A EXRE AN G
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116 k2 imFpd (v @ A

Ao MPFAR AT EF W LI EEP FERRPE DS RE
BRCEXECGEE PR T S Y 2 i B R -

1.7 & & (Paspalum notatum Flugge / Bahia grass) > + ¥ &

N

AN

RART A9 SEEASPARAY  BlEs ) § T
GRE AT AL R TEABE SRS £E A

?’\7}\;1 fﬁ‘#ijé%iééi%‘_‘i/i‘% iﬁ'_o
2. 7 & % (Paspalum notatum Flugge / Bahiagrass) - /] ¥ & %
RAEAP T FN > BAERTAFEIXER AEERCD

Gyl k% £ 15~25ecm > & 0.2~0.5cm - ¥ d # 5§z
TR HE P e kme R E o gk
P A BIR 2 - i ARG

V*ﬁt?

BELHT KPR FE R B BTk R 2
K2mgrr s $BIRE SRR Y T8



B.i& & ( Eremochloa ophiuroides (Munro) Hack. / Centipede

grass )

P R4 RN LY SR B AR Fu Atk 2 5

it

p
PR R pABMA AENY FA LGN ¢ gL g2

= ?‘ BR R o FRB H5~15eme E S EH 0 F 0.3~0.4 cm >
£94emo F P ok d FFEL Y X A2 - o R
+ KRR > L&A g e (Hydroseeder) hig * 5 i
- HFE YA A2 IR I EIT 5 WE S
??ﬁoﬂiﬁiﬁﬁ%i,?Qﬂﬁ’?@ﬁﬁﬁﬂ’ﬁ

SRR EBRFFRECELTMH

B %% (Cynodon dactylon (L.) Pers. / Bermuda grass )

P

£ 4 FIEAL 4B 5~40emo ) § EE E A4 F A 2
TN RS S S I F T LI TE S
(resilience) » FdZpifE § T > de@ BB~ X k3 RAFD
B* A-BREHG LR ERE DBEEL 1 R 2
IEIEET e R

+ & 3 ( Axonopus compressus (Sw.) P. Beauv. / Tropical

C.Grass)
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RAFRRINZ P g FM % o3l 8% > e i
a3 TR R @ Ry Kk 15~40 24 R
GFF xRS EREL CEYEFEa A0 10812 2

TRE> MR EEAELEL &
s R ombiEok 0 T bk Bk T &
Ao

-

EX SRS F SRS AL I S 2 B W A
s S R JUH R 3 -y = R & AT S
BESGEDEE R p R AR RETERRI A R
PR RH S FBEECT K R R 0 F Y A1
R KRR ELD RER DY RS R BRI T BRI
& Tt AR o

(50 & ~#2 A 1991)w AFR N h 2 134 8 4 1 & ik (7T
BoREAIERPAL BRI R AR RREL R
RAfre fFo R FER B ek o DoRU RS S Bk
TR AB RS gt R B frd S R F R B frk s
PSERNCE ' in&-“'l AR ITHER Ef‘p“‘]i"—;— 3% % Fanand Lovell (1987)

1R E G RG22y Mo e nd#lgq& AEBIFHREL o Fp
AOPERP P RREFONMELR LT IFEEE LAY R

A IR RG(GEE > 0 £ PaE 5 1996) 4% Foster et al. (1982) %
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Fanand Lovell (1987)z. # 2 % & #% » xWp Z R £ 3779 » H ¢ s
FP e 4R BHMY &8 (trough) ~ ok oo o B R (nozzle)

7

PhACE > Aok & si(water supply system) ¥ de A KR 0
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Frid g BiEstf ~ 3% BEF L EEFLALE A 2 PTG

o+
i
4=

A 4 o RPN EEIZ Y S AR S R o e B A 3R B e R TN e

21 3w
(-) FI* Ffafihis 218 F P RER - B AR Z B L3800
BEh A FE o mptE e B p s AR LA R
‘M] AT AREHI M YR AL R o AER
AR AH A I ERRG > F o T UERR e AT
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TRE AL LY S = I RS Ty R
R N Oy S R LS S T S

(Z) FHdHE P If]‘fi!zixf%,*q crT A 24 pH &
g it o TPt A A FRELAITY O T RBR Y FRFEA TR
% "";J““”?'Ji;“ii B E TR S KR 2 2k
EE R CRNE -y R

( ) Fffg*f"I% )L—‘—m*ﬁlﬁ %?”I{g;ﬂm /n% jﬁ}»/%/”

ko Rl PH B2 ks ¢ 52 ﬁﬁu%txﬁ##@’u

PSR LY

5!:’{

1'12‘9”]‘@4“&1’1; g, ﬁpégé\;?‘@f‘
iﬁiﬁﬁﬁﬁ%%iﬁ*Mé%’w%ﬁ4w*ﬁﬁﬁii’

FE L e A 2 ok 2 L3 5 o

VH

22K KRR B i
(=) mfaBcdl i ok R
fef o R Y 2 R~ BT Rk TR

FPp R AR R DR pH AR~ TR 2 R ST

—

sfed s F R k)

(=) B AT R
P et st fe B X 3Rt MR (TR A 175 o kg
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(=) #w#Rd e -

Ik

aFRFF 24 % 1 0 0.875m*0.448m*0.17m > E » fp E £
SCEER U= TN § 5 LR L
BRI s TR G R T I AR
(B) ¥ &3Z5m R
MRS A AR AR AR EA A

HP s R4l 4.76cm/sec 3 8.57cm/sec ¥k B R 0 =

o4

R ALERE A WL R

) FokH

J=q

(
R R AL R A 1A RR ARy 0 S B LR
BOR KRR Bl FRRTIR R E A RS R Y ki~ R

(=) LR %
FIP B R ER LB R R A R 185 R RRY
CREHHEE 3R C6A CRAMERTRAHAR LS
BN RS R R R R LR

(=) ®ifdmes
HEREALG P 2R AR A RGeS ST SR
BIY T TR AR R G S S e

2.3 A

(- ) #) % fseds & 38oniv bRk
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1. B%E A
CREBRH BRI Y KD LR 23 R A TR
T 1 1~3 &H L ;é:%?*ﬁ% °
s RIERERA R E ¢ 0.875m*0.448m*0.17m » #-ILF
BAESC RS  HEBENHUAEL R LR
Hoptsk B2 B F5 o AR A e T 4
1 #HREBRIRREHEL
B R & ¥R (S)# [ ik RCm) | BRERERGR)
- au S<5% 3
Y 5% < S<15% 93 6
= ay 15% < S<30% 12
2. ik %R TR

a\

BRI R F A2 e R ¥R H < k9% Dunne
(1978) " a2 ) S B A 4P » ¥ AT E 9 A
0.3~15cm/sec -

Fé%&%&;‘l—{ :L }‘é'm%i ’ 12;%7%»/11 T /n 1§ mr’ﬁé
%5 (Q=AV) ¥ £ 5 fi AT 7 i H| ¥ o pr i i

dunga FRE R gk o S LHRKA 5 AR

REL NI IR P 2 - > 5d n HFR PRI K T

% 4.76cm/sec 3 8.57cm/sec > A &£ B TS o

3. #EIEHF
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EEEE C5 RS L EEIERat SFE R S S

2 A IR R vk ASTM Ap Bl e e 7 4 &
PR RER FRBD G I EIPRR A TR
(ASTM D422-63) ~ 17+ iR ¥ LR #% (ASTM
D4318-10) ~ 7'k &% (ASTM D2216-10) -

h %

Fifap wHE I EUAHE L (ym) Gl &

PR kg RERA AN T RE L E O S

IKEIZH
&K@

W- FRBREIPHHTIAXRATIE
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C~ 0.875m*0.448m*0.17m > 3 » }p e i 4 £ & o

rmm%wm7$&
4, FEFEHRTPIKA

a~ A IFERETE N T RGBTSR A 0 ek HLe
Rk R At By BRAE R EZE 23 pH 3
o TETUER G N 2 REFH A TR o

b Baitflind EEREIRBHREG E »PatrEgEi
Wopl o X £ R T b R R R AR AR

7T o

WAL RIS AR Flif e WA R I EF L pH &
s o FI AR A RS o kY RS TR E
SAEE LTS R EERSE IR MR 2
SRR 4 5 Re R A -l R

1 AR HET CBEAFF LK RETR AT
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LR 5 28~33°C > »+/444800m 12T F i 4 K koo

B> P B 409%~609g T 4 K BT o

FREX f @5 &2 5RBAT 23 C4 AL
a3 RRF RS O PERELPE A

BB 2 Y LG ARy AR S S At R

BEE 4R ORRE > LA AR R o

+

B2 T a dRITE LTI EEE AL
&

=
(R ST e BT SN Y

%2 o
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=% FrEREIE

FEER

B (e R 4o B4 977

R a1 iF

1 0% p o |17 27 80 J4r 150 16 |70 181 19 1107|117 127 | 4 0
R R AR

o R HE BN Bl
I ERRA

% HE EN BER

1 gg,ﬁ%?\g]‘ Se | | TREP HE BN Bl
e AR 7% BN EE BN
A gop s | R AN BN BN BN BN BN EEm
i 7% HEN BN BEE BEER BN B
B2 &4 Fe | R HE BN BN BN BN EEm
S s=S HN BN ER EE R
k3 iR A e R HE BN BN BEE Bl
A F HEN ER EE EE EE
A1 YE &2k oen| TR HNE BN BN BN BN EEm
" F HEN BN BN EE BN B
ERIEE: § R g1 Y Yecd
7 Aot g | B HENE BN BN BN BN
AHRT B v HE EE BN B
BAend gy |RY HE BN BN BN EEn
AHRT B HE EE Bl B
A4 pplacn 3 R HENE BN BN BN BN
£ A 2 s HEN BN EE B
b B s T HE BN EE
i 7%
iRt d 3 ik RER
oA RE A DR HE EE
2Rk 7% HEE BN BN BN En
AR A KK KR |FEY HE BN BN BEn
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¥ 7 v HE BN BN ER
Boke ot b ks o | TEY HE BEE BN BN Bl EE
%R T 7% HE BN ER
Bk b sk | TRY HE EE BN EE Bl
BR%EFE B s HE BE
Bk v bk sk s | TRY HE BN BN BN Bl
ABAEEFE (2w
Wk R LY L L
,’—‘:'—, -‘?xﬁs
CLEE PR R AT
B e Bl | [ | | [ ]
=i % O
2L B e R F A
?;E,, AHRRERT A 14% 50% 86% 100%
Wi FE1TERYHFE
Y-8 Fia%
3212 is 2 pH Ei=f i i it
RSN BN FEE TR N AT RO E - S RS
SEE-RTPEE QIR AVE SR Ve RS ECRIECUE PIEiE

—J»i/¥|A mp\%
ehg 441 CaO 7 £

A A
)%‘]J_._
Rez i 4o A

T pH=12.1 5 B BLY ’Tﬂ'}@;x‘o]

4k

Bipsc s M pH o d WP STF pHE113 5 3

B0 o A

bl 2 3

4 o L%T4céﬁ:%§'#ﬂi€, Lt Ul]a_]__ﬁ:ﬁ{ﬁxli.%"itgﬂ
AR o) el F‘*//J v B At 20 2 3 pH fﬁ_’"i?f}',’]&ﬁ

PH=12.45 {5 i 7 T4 o2 4 F A0 3 5%
g4 4t

20% > B+ = pH & | #t

i

SR e d g
B S 2% Y BB ES

5 F 0 EH BT A




2 ik B R R 1S K R RIS % 0 pH L 8.0~12.0 0 11T A 4

—\\

PRTIEORTRC I RELERELER o

14

12.45

pH &
o

=
—
[\
s

4 5 6 7 8 9
T % o B 4 b (%)

L R i B 1

0 5 10 15 20 25 30 35
A E (%)

WL - R oM g g pH B R 1M
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125
12.0
115
11.0
10.5
10.0

9.5

T 85
8.0
75
7.0
6.5
6.0
5.5
5.0
0 5

10

15

20

25 30

35 40

BAEHCEERIIEE S (%)

DRENEER Y R LE L

A

5 0BT

27 UL EFRRERIRT BRFRTRAIREL
/7']‘ Ao A
ek [ 2 Err A mggy| AE kB 71 (pH) T 3o
(%)

1 B+ 5 8.658 8.590 8.530 8.593

2 fa+icd 5 8.451 8.284 8.363 8.366

3 B+ 5 8.918 8.845 8.405 g723 | 863
4 B+ 5 8.893 8.88 8.779 8.851

5 i 4 5 12.652 | 12.709 12.729 | 12.697

6 At 4 5 12.836 | 12.718 12.676 | 12.743

7 R+ 5 12.864 | 12.983 12.957 | 12,935 | 1259
8 A+l d 5 12.443 | 12.545 12.252 | 12.413

9 R g 5 9.323 8.845 8.862 9.01

10 £ AR+ d 5 9.151 9.096 9.076 9.107

11 £ 4Rt d 5 9.207 9.192 9.102 o167 | X191
12 ERER E S 5 9.656 9.490 9.292 9.479
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1. 27 E%RIEEFFE Tt FIL U ATRRE 2§ R
(T E N HER o doBl L =TT 02022 # iR Y F R E RIS
9% i»en%iE 4 34°C~32°C~ M8 5 23°C~21°C » L3233’
C~28°C» ¥ ¢k » dod = #r7 » 2022 #:i% ' %R R T Bk
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73% o
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‘?—

2. FoARFpIiEailo A0 Rk AR AR
Bra 2 I R T F AT R AR 2 R A
i%%%*’%“af4ﬁﬁ%~E” EEE 2SS T 1

ISR e ﬁ%qifﬁ hodt e FREAEE 0 R §
ERE 2+ n A RFEDEFL 2 20k - T
AR F PSP FIR 9 5 aE o I IR R R
FAIRBER 5 30°C - Ap ¥R R 70%:8 (7482 3E5% o

3 2PMEBETLER 2T2L -FER 23204 -8R 65 042
EaEme s A5 AR ARG SH) B (F A4
A1) ~C (v&’f"iﬂj‘ﬁffﬂl) D (;’E‘L"Jt%cf??d}%!i ) magd R ¥
i# P& 75 SeA 6] 1%~ 3% ~ 5% 4 7 AL~A3~AS B E Wi
Bag ~CHpidst i pr nihm > 38 o ¥4 > D32 45
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*ﬁ ;Elj dedk N oo
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4, HPlwe 398 7 be A bR EE 1B R 2 RERE
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2 FEEHT - H AT 20 2B A R -
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g .
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T L& 1 iammt pas'd [l
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ARy 1 il
15"*01'.!" '|L|’|Iﬁp_l B 1|
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1H 2B 3FH 449 ©5H 6H 7H 8H 9H 10H M1MA 12H
ERIR
W-L= 2022 # 4Pl R BER > F S &R KW
22022 #4eFly REXAAHBR2ERSRE S
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2N EAR%IKPpH EREREE

2 ﬁﬂl‘ b A E LR pH &
yERA 5% 3% 1%
G 12.467 11.719 10.706
R 9.365 8.960 8.568
& A 9.033 8.563 8.230

5. ki GAEER RS BT HBELE B T A0

A
BXCXDXEXF
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ind
An'S
=

L b g fE F (g/mP) o

AL EEE T A E BRE(dR/md) o

\

Bi?dFiffz BIidiriE-
Cirzpigitzigr @ o
Diw1ipdpz i3 o
Eifa+d53%)-

F &+ 2 8 e dic(iedg) -

ypokd IR R TR EFTHREE (A) R F
.4 5000 4/m?> B B (B)EwaipgyisrE (D) =
pigEipr i (C) 25 10 E@s%E o f 5 0062 m?, 4
@*ﬁ%ﬁ’ﬁﬁiﬁﬁlkiﬁiﬁﬁi%%i%ﬁo
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BPREREY 50 3800 0.163

6. BEZF TR LA UE G EKCAAPALF AL L
Z4p P > £ 11" 404 Photolmpact % Image-Pro %  if.4
5+ 44 > L 9% SigmaScan Pro 5 frRie vt K E B
g o pt 3T 2 ST A & 4 (2009) B R TAPBEAT R

2_FFig o

7. FOASLORITE W DS G R4 §F (pixel) o 2
RPGAEFT B L 8 TP e i PRI ¢ 1P £47
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FIEE BT R HBES BB ok LT AT E
BEPEFRFRETARPAF LF4 PC L5 T ohingpi
do A4 et 1%~ 3% 5% » BBk B B dok o kA A B
PAL 3 CC5 % PD~CD %3+ 20 ‘nifgh » 10T & %3858 (7 oz 3
];‘l'i o

2L ORUIREEFATERENNBEAF L

T T

PR £ 2 R4 (A) £ % (B) & % (C)

1% 3% |5% [1% [3% |5% |1% |3% [5%

B & % (Paspalum

PAl | PA3 | PA5 | PB1 | PB3 | PB5 | PC1 | PC3 | PC5
notatum Flugge)

B & iZ (Cynodon

CALl|[CA3|CA5|CB1(CB3|CB5|CCl|CC3|CCh
dactylon)

7L BhAtmesD i HRE:PD/CD
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