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for Water Collecting and Draining
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Abstract

This study is performed to develop an agricultural hydraulic structure for collecting and

draining pipe using polymer concrete.

The water permeability of collecting and draining pipe shows an 5917 £ /em®/h, it is

more 190 times as large as in the world maximum rainfall. The external pressure on the

collecting and draining pipe is in the range of 1.85~525tf/m under 2-edge test, 2.6~

6.2tf/m under sand mat and the vertical displacement is in the range of 0.48~1.06mm,

1.01~1.89mm, respectively. Also, an increasing rate of external pressure on the developed
pipe is higher than that of PVC pipe to the variation of t/D.
Accordingly, the pipe developed in this study will be used widely in agricultural

hydraulic structures such as collecting and draining structure.
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Table 1 General properties of unsaturated polyester

resin
. . . Styrene .
Type Specific | Viscosity content Acid
gravity [(25°C. ps) value
(%)
Ortho 1.14 3.0 38.5 25.0
Lt A
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Table 2 General properties of hardener

Component Specific gravity | Active oxygen
po (257C) (%)
MEKPO 55%
13 .
DMP 45% L1 100
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Table 3 Chemical compositions and physical property
of portland cement (%)

Specific
gravity
(20C)

2109| 484 6385332309 | 113 239 1029 315

Si0z | AL:O; | CaO {MgO| SO; | K0 | Fex0s 1Lgsé

Table 4 Chemical compositions and physical property
of silica powder (%)

Specific
gravity
(20C)
9290 | 3.81 [027] 075 | 051 1.76 2.60

SiOz | ALOs | Ca0 | MgO | Fes0s | &
loss
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Table 5 Physical properties of aggregate

. Specific| Absorp-§ .. Unit
T Size - . | Fineness .

Classification (mm) gravity |tion ratio modulus weight

(20C) | (%) 9 (tf/m3)

Coatse | yon 10 | 264 | 215 | 600 | 1562
aggregate

Fine  ioosa75| 260 | 235 | 296 | 15%
aggregate
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Table 6 Formulation of binder
(Unit : wt. ratio)

Kind of polymer Type Resin Hardener
Unsaturated
nsaturated Ortho 100 1
polyester resin

Table 7 Mix design of water collecting and draining

pipe (Unit © wt. %)
Kind of Aggregat
o Binder | Filler |25 22-C | Total
polymer Fine| Coarse
Unsaturated
nsarurated s 1 40 |150] 753 | 100
polyester resin
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(a) 2-edge

(b) Sand mat

Fig. 1 External pressure test of water collecting and draining pipe
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Fig. 2 Section of water collecting and draining pipe
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Fig. 3 Comparison of external pressure and t/D
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Fig. 4 Comparison of external pressure and vertical displacement
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Table 8 Comparison of external pressure

Inside | Thickness Average External
) diameter
diameter (t) t/D | pressure
(D)
(mm) (mm) (kgf/m)
(mm)
100 24 124 0194 | 3,000
Concrete 150 26 176 0148 | 2500
pipe 200 29 229 | 0127 | 2200
250 2 282 0.113 | 2,000
Water 114 445 1585 | 0281 [ 5250
collecting
and 166 425 2085 | 0204 | 3,500
draining
pipe 218 40.0 2580 | 0.155 | 1,850
7
6 -
5k Water oollecting and draining pipe
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Fig. 5 Comparison of external pressure and t/D
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