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Experimental study on impact of soil bulk density on infiltration
properties of deep pit infiltration irrigation

LI Tao, ZHANG Jian-feng” , YANG Yan-fen, CHENG Hui-juan, LI Jian

(Institute of Water Resources, Xi’an University of Technology, Xi’an 710048, China)

Abstract In order to reveal the effects of soil bulk density on the infiltration volume of deep pit irrigation, the indoor
simulation experiment of heterogeneity soil was done, and then the experimental data was analyzed by the non-linear
regression method. Kostiakov and Philip advanced infiltration model with parameter of bulk density were established and
proved. The main findings indicate that. the infiltration volume increases with the decrease of soil bulk density at the
same time; Kostiakov and Philip infiltration models are applicable to infiltration of deep pit irrigation and their correlation
coefficients are both above 0.99. Both models showed very high accuracy and the efficiencies of the model coefficients
were 99.7% and 99.9% respectively . Compared to Kostiakov model, Philip model with theoretical basis,high accuracy

and better simulation results was considered as an effective model for calculating the volume infiltration of deep pit

irrigation.

Key words bulk density; volume infiltration; infiltration model; efficiency of the model coefficients
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Fig. 1 Diagram of experiment device of

deep pit infiltration irrigation
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Table 1 Soil particle size distribution in
Shanshan turpan Xinjiang
BAZ/mm  FEEE/ % | kiR /mm FRLEL %
<0.002 8. 46 <0. 100 51. 24
<C0. 005 16. 29 <C0. 200 72.59
<20. 010 23.46 <0. 250 78.58
<C0. 020 30. 63 <C0. 500 93.19
<C0. 050 40. 22 <2. 000 100. 00

2 HEERKSN

2.1 AEALTEFELHFTNESEERENXER
2 R HE K242 9 em. K3k 3 cm, +
WIla & KE 20, AR E /58 1.35.1.45,1. 55,
1.60 F1 1. 65 g/cm® B, A5 it fifi B (] A9 A8 fL &R
ALEL: TIREAENRZHBENABEA D H
U, ANBETRAE AR A ELA T A B
SR = e E A OB NTIR AN R RN ) R RN

187

AdB 4 mL

g}
6l
4 -
'2 |-
0 100 200 300 300 5001
] 6] fmin
HHlgemd): —— 135 —*— 145
—— .55 —— 160 ——1.65

B2 AEIEFEEHTAEERFEHETL
Fig. 2 Change of infiltration according to time under

different soil bulk densities
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BRVRZHTEHEA B B S 9 R . Kostiakov A &4 &%, Philip AR,
B . I=S"" + At (2)
I = kt' (D K. S £ W %, mL/min""; A % %L,
Xrp I W ABE mL; S AB I [E], mins k.0 K 41 mL/min,
% 2 Kostiakov #0 philip #HE &S
Table 2 Fitting parameters of Kostiakov and Philip models
R/ Kostiakov A 1 i I philip A 35 #
(g/cm?) b b R S A s Ro o
1. 35 78.764 1 0.824 2 0.999 9 132.072 3 21.094 3 0.999 6 0.708
1. 45 50.198 4 0.832 6 0.999 8 86.164 6 14.250 0 0.999 5 0.708
1.55 37.072 6 0.835 2 0.999 8 64.324 8 10. 689 6 0.999 3 0. 684
1. 60 27.017 3 0.832 1 0.999 1 45,588 7 7.682 8 0.998 4 0.708
1.65 19.075 3 0.830 7 0.999 6 34.719 6 5.220 5 0.999 8 0.765

kb HAEZSHGS RS, mL/min® ® ; A 4% %, mL/min,
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Table 3  Fitting results of the data in figure 2 with

improving Kostiakov model

T AT/ (g/em?) k R Ro.on
1.35 75.779 8 0.999 9 0.708
1.45 50. 654 7 0.999 8 0.708
1. 55 37.977 0 0.999 8 0. 684
1. 60 27.180 1 0.999 1 0.708
1. 65 19.045 2 0.999 6 0.765
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Fig. 3 Relationship between bulk density and fitting
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parameter k of improving Kostiakov model
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and Philip models and measurement
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Relationship between values of infiltration volume calculated by improved Kostiakov
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