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ABSTRACT

Most soil in Taoyuan area is laterite and gravel. But the laterite is not the good
porous medium of infiltration, and it is small and easy to absorb water. During the
infiltration process, the inflation causes the obstruction between soils. The more water of
soil, the smaller of soil pore, and the infiltration rate drops dramatically. Therefore this
research using the infiltration experiment in laterite and discusses its phenomenon. The
beginning of this research analyzes the sample of laterite. The average weight of laterite

is 2.61, the unit volume of dry soil is 1.65 g/cm® and the silt and clay proportion is
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(3.22 mmvhr).

especially for wet soil.

Keywords: Infiltration, Field test, Laterite.

approximately 4:6. According to the lab leakage instrument experiment, the final
infiltration rate (4.88 mm/hr) is slightly bigger than the saturated hydraulic conductivity
Because the final infiltration more than deposit and capillary potential
head. In the end of this research, three different infiltration equation models Kostiakov
(1932), Mezencev (1948) and Horton (1940) were used to analyze the infiltration apply of

infiltration especially for dry soil. The Mezencev equation has lots of similarity in laterite

laterite. Generally speaking the Kostiakov equation is better to be applied in short time %
infiltration, and the Horton equation is also good for simulation of initial infiltration %
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dH D+
f:KSd—ZzKS[H Z"’} ...................... 4)

R K AR 2K RS AR B E > Al
& KR Z 3 b+ 3EE K &M LEI RS ¢
LR RAEABE F() » HEXT AR -

F=(0,-0)Z

MABR f BRABR FORIRRZMME - %
ORI - BHEL AT -

f

_d_F_K F+(0,-0)(D+y)
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AT 1 5 ok B B AR ) M R EA B (SRR
ik > 2003) » {HAZRABR L T H 5k B G R
i) ~ B ANRITT A AL - HakBarh Ay 153
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HIf> Green-Ampt (1911) A\B#8E 22 K fiFEFE 5L
> BBt B HE R E R A R o
R AT FES 1 HVE H 2 AR » MK A
GBI T L 28 SR IE L
TG E PR EMIEAT - A B2 @AM - BRAE
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1. Kostiakov (1932) 57 Lewis (1937) A B#&Ea =

=
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3. Horton (1940) }z Garder and Widtsoe (1921) A2
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4.1 IREIEMEES

Ki5er> A ~ B B{EANFSGHEGHE A Brf
JRRER 2 A 15 & 55 22 ~ 3tk B B R JRUR R
HLO 55 2 ) 3 BIEATER T A BB CR EHE
2005) o AT iR R A iR » MR NERE
AR 50 em Ky 30 em > BB 30 em > fRER 2 [
A E R 1 ﬁﬁ?) » AFABREAE DL BB
R E AL 15 em % » HABHARE RE ALL
B szii;%ﬁéﬂfﬁébﬁﬁw FE R o RIEANTSE
EAEISHE 7 RIET T4 6 AHA BB - 6 fHEER
HEAE 2 MR —AIE o BREE T EEE
o Kgeh B NIRRT ERE 14 Rk
Ji AT > AT S T e THRR S TR
A8 SRR 5 R T SRR ) 2 SO o IRIE AL
MofratEa e 2 DEEEREETR - HitiR T
0~2.5 m ALK E R /& - 2.5~10 m Y

AR Ol T - R e R 2 A Bt
LB LJE  JEREK) 2.5 m o

&1 REABZRMERER

B . A XA | Blamir | AEE
e B IR T S il PETE I PO
(%) (mm) (mm/hr)

#1 11.11 813 87.53 5.27

#2 13.33 774 71.22 4.98

" #3 14.28 1124 9231 4.85

u | 16.83 1016 97.48 5.33
A #5® 11.91 935 101.86 4.60
#6® 18.02 252 21.88 426

BENGE F 18 AR A4 £

fe 4.88 mm/hr 0.41 mm/hr

#7 18.18 284 167.51 31.65

#3 12.50 283 70.03 13.22

M #9 18.18 309 408.23 59.63
| H10 12.50 309 95.49 14.98
B #11® | 1823 146 109.82 32.95
#12® | 26.32 125 71.22 28.48

BEANGR FH 18 A28 £

fe 30.15 mm/hr 16.73 mm/hr
Mz s (ARG R REA G EMAGEHFR MK

FiAt A R L4 3 (B) AT KB4 3EHS > #6 S
BREALL > #12 AR — 2 B TA S o

Mt B 2 via ek EawE R
NEITE: » AT BB TR SLER X
KIG THGETTE/KEHE > W ABRERP R
7K 40 mm J3HIECERIG R R BRI A B &
R EBAFE A B8R 41 Kostiakov (1932)
Mezencev (1948); Horton (1940)%E & Es = 7 1
i > BRI BN FER SR H 2 A E R 518
NS - 22 1 BIEBASE 12 fHRE B
NEHBEAE R LSRR 2 5=
sl o @ 1~E 6 B atbemais 1 BitEASn g
NIBHE & i e T3 A BERHE -

MR E LB oy e Kk Eg R EREC
NEITE » AT BB TR SER X
G T HETEKERNE » WA BB R Fr
&7k 40 mm S} HIFC R E K ARG AR i
BB F A BAEER > 4] Kostiakov (1932) -
Mezencev (1948)F; Horton (1940)Z#&Es 1
g > BTSRRI B U 2 B e fEH RoR 11
ENBZRRE o 3% 1 BIEARNTSE 12 fHANE B
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1 ElERH1 A BHRE iR EER(Kostiakov #EERTV)

f (mm/hr)
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t (hr)

SERH] T A B RHE (G (Kostiakov (EERTY)

—e— test data
--0-- Mezencev

0 2 4 6 8 10 12 14 16
t (hr)

3 EER# AB RS RO (Mezencev FEERT)

BB AT R LA BaimeH | K5
RO - [ 1~1E 6 FIRS BRI 1 BhaBR 2 A
B R e - A BAR A -

B2 1 HalAl A ~ B B{EASFESE > N
K E/KEHICT 2A&HET 6 fIRFE AZB
Al BE - IRIE T IR A B AR TR R AT AL - 5

f (mm/hr)

T
0 2 4 6 8 10 12 14 16
t (hr)

4 EERH TSRS (Mezencev fERRTV)

100

80

60 1

F (mm)

40 1

—e— test data
--0-- Horten

20 1

0 2 4 6 & 10 12 14 16
t (hr)

5 EERH1 A\ BB E iR EER(Horton FEERTI)

f (mm/hr)
(%)
(=}

T
0 2 4 6 8 10 12 14 16
t (hr)

6 SER# 1 TIBABRHEH(Horton FLFRTY)

HE A FEE ANBZREA 4.26~5.27 mm/hr [H(4F17
5 4.88 mm/hr » FEHEIRZERS 0.407 mm/hr) » 15
H B FERE A B EAM 13.22~59.63 mm/hr FE(7F
Y 30.15 mm/hr » FEHEIRZERS 16.725 mm/hr) »
R PT RIS HE A 2 K8 TR e R E 1
Bhk B REMES R GRS o B LHRE
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&2 AII—RYIESERIGR

TR PE 7 ) M S L R P
X Y Z
& 2.63 2.61 2.59 2.61
é@ﬁné‘ﬂ(’%(%) 37.2 40.8 42.2 40.0
KA %%f’%?ﬁ(mm/hr) 2.41 3.56 3.69 3.22

NEFR GG K EZ NBilbEf - Hik A
JRERBRAR E#S o #6 FT{FIEE ABEE T IR
4.60 mm/hr B 4.26 mm/hr ; B4k B PRERERIRSE
#11 5 #12 FRE ZETE ABER/HE 32.95 mm/hr
e 28.48 mm/hr » HJAANE R L9006 & K B2 1
DU ABE+ a0 > SR A B iR
RS i o IR ER 2 S R

55 1 AHEBREUE DL Kostiakov #8ER =0 & 8 e+
(A& 1) ~ Mezencev #Ea 202 (4] 3)5 Horton
FEER A & R e 22 (AN 5) ©

4.2 TIE—RRYDIRE A

MR SIE A 2 TS B E > KA
ZTEANBHERE DG A B gk
itk A SREN=AH (RRARES X~ Y & Z) HiIZR ™Y
10~15 em jig 2 1% » AT+ 82—V E o3
Mo A E AR e E e~ RN
aTidlR ~ TIEARAIK RS REEARE - LU TR
B 1 SRR o HRSHUEREAE T g i En 2]
T RIS TRUFIK B R B R
HTNEC & B F T3t ety - DORS O 8 2
HZ A E M HEKE B UMK TSR
BEABR L H B 2 PEhilfEvE - A BeRS SR a2
2 s o HAIERS MR 7 Fo o

FHR2 R [ 7 a] FEt BRis ik 2 AL L H &
REERE2.61 > FREFAE T S EASR ] A5 28
Hhiz - BT 5 1.65 g/lom’ o ARABRTRE R - AHF
O ik g S Bt s AR > R
7% 7k BH12 % {# (falling-head permeameter)if{T =
HHEAER - AR UL 1 2 BERIK I ERE (R EL
PREMERS3.22 mm/hr > HEERE 1IN AR
1FZIEE NBEFLEA.88 mm/hr I K o HIME
& 1 SRR B E A A R T AR B - 2 B &

100 o

80

D
f=}

Passing (%)

IS
o

[[T]| —*— Grain size curve |

20

1 0.1 0.01
Grain size (mm)

7 AIERIEDMREIRE

0.001 0.0001

{15 37.4% B 11 62.6% (FLIIFIE 4:6) » LURfKe
B - 1 — e P ) P AR T BRI 2k B 6, 4O S
40% Fe HEAL TR ER & 7K i 0, U5 5% o

4.3 NEBITRDH

A BR A A B e B 12 o N - S s Bl
AR > NI ST URER s B AR LAY
15 em #&E/K - WEFEDTUS 14 KEETTHE TR
8o o HXLHEnE KB G BRE BT
DI EEE T ER A A B R Bl Se S it -2 - i F
HERE ORI R TG A KR O ARSI 5 7k
BRIRER G K BT EH RERE S, At 11
EKIEI - HAREFEE TR AT -

BRm A BB (58] 1 A2 R IR
HIRA LR » ASCLUGHE A fHFELE 2 2 #ABHUER
GRBRARETEHS > #O)HETTINIE N AIR)AG &K B (LA
BB 3 A5 S, =020, S, =037) 2 HHEA
Bl o I BRr e S B R A B R BN R
% > AN 8 Fiv » FER L AIMGE/KER S, =0.20 3
1T 15.6 /N ZEREABHER - REWIGEKE
S, =037 MR HHHE - HEET 4.2 /M2
EUNC =

5 A A BR oz 1 R A A B B B ]
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1001 | —e=Se=0.2
~0-- Se =0.37

t (hr)

8 RINBBRRIEERERNZE

700
600 1

500 A

'S 400+
£

S 300

p=

5
£ 200+
o
100+
o,
0--0--0--+-0

150 200 250 300 350 400
Z (mm)

9 BZEERTIEREER

0 50 100

fRE A Green-Ampt A\BR - A1 H#ET BT
B 5T o HA Green-Ampt SIEE ABHEE
kG K SRR SR K B EE( D+y B B
A TR KEAGE v FI T IREARIE S, GRH - f L1
BRI e b LRI - bbb
H > ZAGEIE 1 P TS8 (C T R S 21 208 9 P o
R T8 LR A SRS B ER S T K
By o [ES TR FIEREZ R b e IR
2 e

S, =0.20 ghg - MR E]Z = 47 mm(7] 20
IKEARE w (ERIARIERE » Z = 47~78 mm,2 I /K B4RE
8L 4% Z > 78 mmPL T 1 & Bk BARE( 722
K o KB GEYELE ZUEAIE S, ZBf% > X
et - J R Ak M LIAR I © S, = 0.37 2R
B > B D+ (B NUBLR - WIERK
SED{E 40 mm » BL0. 7167/ N34 D+y

70
60
50 - —o—Se=0.2
- -0~ Se =0.37
g
£ 40
‘g 30 1
2
= 20
10
0 ;
0 2 4 6 8 10 12 14 16 18
t (hr)
B 10 AZXRRHERE
/NS 40 mm FIHRELE AT [ES g Sk E

LA - BRI E KRR T Ak
{H#I S, =0.37 i E& + fg & 7k =88 b 5 R
72 B (UG R IR R > AT ZEE D + v
H/IMiE 40 mm (Bl fiEf5 0 - (585 g 1R
FREE) S HEH L8 &k & -

BRIt ge i o — R A 2 e B R S R 1S
XE Green-Ampt A\ B » AIn] 15 R B A
B2 f 2 BfRanE 10 fros > @ s a] AL - A
AR 2R - fRIE 1984 FERIZ R
T Wkl 5 sk + 78 52 7K= % & 4 A #E I AR
g I Ger (i L IR AR R BRI B AR
BRI - BIATRERE WA A B dhi a8 LIS
A DRSS B AR 2 AR o

4.4 EEETVERA MG

AT GE 5 M7 RRAS A e 4G + B & /K B BR AW
ANBH B el Kostiakov (1932) - Mezencev
(1948) Fz Horton (1940)A~[F] A 24888 = » FIIH
/N J7 7 (least-squares method) /715 #E & » HIA]
13 ENAT R A B 2 2 2 BHE(S (i S RS
TERB R > FESRANER 3 BT » LGRS R R A
(5] ABHE(GHS B =2 0 R PR B AT o
4.4.1 Kostiakov (1932) A B#&Es Bt &

11 K& 12 = Kostiakov A BRRERR
R ERIE & K& (S, = 0.20, S, = 0.37)Z 854
SR E AR o @ 13 FABSPANE
Hla ek &b iliFR o Fdh#R A1 Kostiakov
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*3 AIEAEIERIANZLRHIREERI

42 5y X H A A o e g e sl Fle g | Aa bR
(%4’5\; ’ S - HMABE FEEK ANBRFER e .
Kostiakov 0.20 F=24.978 x {43! f=11.367 x "3 0.9749 0.9874

(1932) 0.37 F=9.1797 x {5214 f=4.786 x 0478 0.9725 0.9862
Mezencev 0.20 F=42t+17.37 x (2 f=42+0.3184 x 9% 0.9862 0.9931
(1948) 0.37 F=42t+3.836 x ("% f=42+4.5509 x 077 0.9860 0.9930
Horton 0.20 F=42t+29.6361 x (1 — &%) f=42+134.8 x ¢ 0.9580 0.9788
(1940) 0.37 F=42t+42437 x (1 — ¢ 4% f=42+388x 140 0.9940 0.9970
120 50
100 4 —e— test data 404
--0-- Kostiakov
50 -0 Se = 0.37
= 301
2 60+ §
£ g
40 4 = 204
20
101
04
0

t (hr)

11 #BABEE Kostiakov FEERTURE(S. = 0.20)

20 —e— test data
--0-- Kostiakov

t (hr)

12 #@ABEE Kostiakov FEERTVRES (S, = 0.37)

8 B 2 F R G IR TR A B B A B 2R i b
it TR FEMRD Kostiakov #8503 KFH
& \BAMETEE 2 B0 MU R ABIBIL
T HBRIH A BRG] R A B
FEE 2B o KIEAERERE A2 Kostiakov
8B 2 EL A i B R YRR (HASE R Rl
[ ABHREE - T B iR L g sl R G
Bk &G 2 o AREYBEE R ] AL T
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Horton A5G A% & YA & /KR > Kt
BN RE B £ BGABRE BT 4.2 mm/hr
R B FI F i/ N 7515 RS ET Horton A2
FRERA 2B - 8 17 ~ [&] 18 £/ Horton A
B ARG /K & 2 A B HE & B
SRR o @ 19 B BB AE B A S kR
ZNBAE LR o HIE 17 K8 18 AR E
BoKEH #3L B Y1 Horton £85s B ELT
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FHURL H RS MR L EEBIRS 37.4% ~ Rtk
GRS 62.6% » HpFh L HEHIRY 4:6 o SIRIEEFIH T
g R - RS 0 g 5T HIS B S R
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B B BHIROK SRR - i FEIR E R
BRIBIIEE » IWRE TGS K& SR LT
B L IGVIAE K RS 2R RN M -
TE/KEEBARE FiTH » BRAm A B iR = M ERAI /K /)
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