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1 [6]

Tablel Cogsand éficiency of rainwater- harvesting locations surfaced with different material &’

( +
| % )/

Materids used to ! _ {2 7o
ﬁjarrfva:; i tnge rainwater- ﬁgrr\]/\{e\gﬁrg OE)ns. rrL]cti ())n Se”rfvtl"ece Pgr[;:eegt?gﬁzof OE)ns. rrL]cti ()?n
locations dficiencies cogts cogt to totd costs +operationa
oongruction cost oogs
Machine-made tile 0.90 3.98 25 2 5.97
Cement tile 0.90 4.96 25 2 7.44
Concrete 0.95 4.82 20 3 7.71
Smdll blue baked tile 0.75 3.00 20 3 4.80
Cement earth 0.85 3.64 15 4 5.82
Rammed earth 0.65 0.25 4 20 0.45
Sand mulching film 0.80 1.94 10 8 3.49
Naturd dope lands 0.40 - - - -
(2) ; Ya ; Py
5% 5%
(3) QT 2.2.3 NR=Max{Y-(9T+
9000 /hm?, Pr+0q)}
15 ) 10 %, 2.3
@r=660 /(hm* ) ,
2.2.2 )
Y=Y - Y =(Ya- Y- P 2 2 '
Y ;Y ' ' '
: , Ya
= Ym F, Ym , F
2
Table 2 Net returns at different amountsof irrigation water collection through the optimization / hm?
Materias used to / mm Amount of irrigation water collection
surface the rainwater-
harveding 10 20 30 40 50 60 70 80 9 100
Machine-made tile 2168 2351 2598 2 867 3125 3320 3437 3473 3 467 3445
Cement tile 2 146 2 308 2 536 2787 3029 3208 3311 3332 3314 3280
Concrete 2135 2 287 2 507 2752 2988 3162 3 260 3277 3252 3213
Small blue baked tile 2 095 2 208 2 387 2 590 2784 2918 2981 2 967 2917 2 855
Cement earth 2087 2194 2 370 2572 2 766 2901 2 964 2948 2894 2 828
Rammed earth 2 094 2 205 2 380 2 576 2762 2 888 2945 2928 2877 2815
Sand mulching film 2076 2172 2337 2528 2712 2 836 2889 2 865 2 806 2734
Naturd dope lands 1924 1884 1918 1981 2 041 2 056 2019 1927 1815 1702
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3
Table 3 The resultsof the optimization at optima amount of collection-irrigation water

. / m3 . / 3 /
Materias used Amounts of Ratio of ( -hm™ 3 m I hm? ( -hm™ 3 !,
to surface ! water Capacity P ( -hm=?)
the rainwater collectior- harvesting Totdl net Der Irrigation Annud Net
harvesting irrigation area toirri- production cellar area per system returns
Jocations water gation area vaue cellar oog
Machine made tile 80 0.31 5 440 100 0.095 3 1967 3473
Cement tile 80 0.31 5440 100 0.095 3 2108 3332
Concrete 80 0.30 5575 100 0.095 3 2298 3217
iile Small blue baked 70 0.33 4 846 100 0.100 3 1865 2981
Cement earth 70 0.29 5146 100 0.100 3 2 184 2963
Rammed earth 70 0.38 4 478 100 0.100 3 1533 2945
film Sand mulching 70 0.31 5003 100 0.100 3 2114 2889
lands Naturad  dope 60 0.53 3064 100 0.1273 1008 2 056
90 %, 343.9 mm, hm? ,
0.31 hm? ; , :
, 100 m*, 0.095 3 ,
hm? , 1.26; ,
, 1 200 m*/ hm?
, 5 440 , ) ;
/ hm? 1967 /hm?, , ,
3473 [/ hm?
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Seepage analys s and engineering application of
high pressure injection of cement liquid

ZHANG Jian-shan'® WU Yan-qing®,L | Zhe*
(1 College of Water Resource and Hydroelectricity, Xi'an University of Technology, Xian, Shaanxi 710048, China;
2 College of Environment Engineering, Shanghai Jiaotong U niversity, Shanghai 200240, China;
3 Institute of Geotechnical Investigation & Design, Xi'an, Shaanxi 710043, China)

Abstract :Based on the mathematic model of the high pressure injection of cement liquid,the formula of
pressure distribution was presented in the district with the cement liquid injection and the raw water area,and
thepressure in well bottom to fade away when stopping injection cement liquid. The correlation between the
pressurein well bottom and the time of the injection,the visosty of cement liquid,the permeability in the
confined aquifer. The empirical formula of the injection pressure with ratio of water to cement was established.
Application of the formula consequently guided the engineering ,and obtained good f ulfillment result.

Key words: high pressure injection; cast-in-gtu pile; seepage mode ; injection pressure; ratio of water of
cemen ;engineering application

Study on the desdgning of the rainwater harvesting irrigation system

ZHANG Xin-yan ,CAl Huan-jie, WANG Jian ,CHENG Dong-ling
( College of Water Resource and Architectural Engineering, Northwest A & F University, Shaanxi 712100, China)

Abstract: The desgn of the rainwater harvesting system for irrigation has been developed. The system
includes the analyzing subsystem of the sequentia precipitation ,caculating subsystem of harvested rainwater
amount ,optimizing subsystem of the runoff storing engineering ,optimizing model subsystem of crop irrigation
system and economic model . The gpplication of the system for field crops (wheat ,corn) in North Liquan ,Shaanxi
is summarized. The resultsindicate the system is practical.

Key wor ds:irrigation ;rainwater harvesting ;syssem desgning



