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Abstract : Feasibility of using PE sheet laminated CSP(Corrugated steel pipe) to sewers were tested via corrosion and
abrasion tests for PE sheet laminated CSP; 1) corrosion test for PE film and PE coated plate, 2) corrosion test for joint of PE
sheet laminated CSP, 3) corrosion test for outside of PE sheet laminated CSP, and 4) abrasion test for inside of PE sheet
laminated CSP. The results for the corrosion and abrasion tests are as follows.

1. Results for corrosion tests on PE films and zinc coated steel plates that were coated with PE films show that the surfaces of
both PE were not changed compared to those of original PE samples. Furthermore, PE films maintained strong adhesion on the
steel plates even though they were exposed to sewage and seawater provided cutting planes of the steel plates were treated
with molding. But, results for corrosion tests on the spots that were previously cut off by a knife and a cutting planes of the
steel plates were treated without molding show that steel plates have been corroded if they were exposed to sewage and
seawater.

2. Results for corrosion tests on joints of PE sheet laminated corrugated steel using sewage show that gathering rust was
observed at cutting plane of PE sheet laminated corrugated steel afier 180 days, but PE film was not flaked off. However, PE
film at cutting plane was flaked off when PE sheet laminated corrugated steel was exposed to seawater. Furthermore, flaking
process was severely progressed at lockseam points of which the surfaces were not smooth.

3. Results for laying PE sheet laminated corrugated steel under the ground show that the surface of untouched PE film was
almost identical to that of original PE film. However, the spots that were previously cut off by a knife and a cutting plane of PE
sheet laminated corrugated steel have flaked off.

4. As a result of abrasion tests conducted with PE sheet laminated corrugated steel and sand, brilliance and thickness of PE
was not greatly changed under the severe abrasion conditions. Therefore, the durability of PE sheet laminated corrugated steel
for abrasion was determined to be good.
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Fig. 1. Corrosion test reactor.
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a: PE(WJ company). b: PE(JM company)
¢: PE coated plate, d: PE coated plate(mold)
Fig. 2. PE test pieces.
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Fig. 3. Installed test pieces.
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Table 1. Characteristics of water quality

[tems R1 R2 R3 R4

pH 7.3 52 9.5 79
Conductivity(uQ/cm) 564 802 798 43,300
Alkalinity &
(mg/L. as CaCO3) 125 25 180 125

Hardness

(mg/l. as CaCO3) 4 o # 2
Chloride(mg/L) 42 131 52 4,176
Sulfate(mg/L) 47 47 54 2,050

SS(mg/L.) 163 15

COD(mg/L) 237




PE MI% mZaie] 24| U ojg By 165

Alkalinity (mg/. as CaCOQ,) Conductivity(uSicm) pH

Hardness (mg/L as CaCO,)

Chioride ion {mgi/L)

—&— R1 v R2 ~&— R3 ~— R4 ] —a— R1 v i

1 y 4000
10 . N 4 3000
91 ™y 4 d N \\T\. ] 2000
e E ; = v .E 2 W

: B
6 - 1 g €0 =N b
5Y v v v v v v v v h 4 \g \I < - e 1
4 S AU U A S — 2 "inttg_q
07-26'08-05 08-15 08-26 '09-02'09-09 0916 09-24 08-3010-07"10-14 10-21 10-26'11-04 ol
Date (month-day) 07-26 '06-00 08-19 06.28 '09-02 08-16 09.24 0630 1007 10-14 10.21 10.28 ‘1104
(a) pH Date (month-day)
(f) Sulfate
- v R2 |
ﬁ [ ~8— R1 v R2 »- R3 —~— R4 l
200
50000
45000 &
40000 150 § AN 7\
S I g N g [
10001 _,wr»iriﬂ ~§T0 5 ¥ N . /v N/ \
500 % B ”ii“' S-S J—«G—~-J~~-’ o s Ry g 100 \g/ \\“‘\;\\‘/ww‘// . \/’ . \o
?nizs 108-08 0619 08-28'09.0209-09.05-16 09.24 09.3010.07'10.14 10-21 10281104 50 - J/‘\
Date (month-day)
NH’*\/’_
(b) Conductivity o
07-26 '08-09 08-19 '08-28 ‘0802 '09-09 09-16 09-24 00-30 1007 10-14 10-21 10-28
[ —s— Rt v Rz —w— R3 —e— R4 ] Date (month-day)
(g) SS
\I\\ 1 | —er v R2 = R3 —— R4
\7\ b 400
N ~
. . “w 350
P 300
1 % 250 §
c 200 §°
07-26 08«‘19 '08:28 '09‘-02 '09‘-09 09-16 09-24 09130 ‘10-07 '10-14 10:21 10-28 '11‘—04 8 150
Date (month-day) 100
(¢) Alkalinity 50 1
0 T T T T T T T * T T
07-28 08-19 '09-09 08-1€ 09-24 08-30 '10-07 '10-14 10-21 10-28 '11-04
[ ~w v R —= RS ——re | Dats (month-day)
120
(h) COD
bl y/.\ 3 v ] Fig. 4. W.Q. variations of tested water.
80 //! v = v / 4
¥ \ AR T\\ o /’; Vel
60 i///v \1_7 5/«‘/ /i\; «,\8/};}/\ - &ZE/, 1 22 PE MI|S m&ZIoio| oiZdEo| HAl Als
R T AL [ I gase PE AR suzae gunEe I
20 A
. BER 92 AEHE &H Alole] nRHAo] o3 £
07-2608-00 0819 '08.-28'08-02°05-09 09-16 09-24 09-30 10.07'10-14 10.21 10-28"11.04 e Q—Eg}.a‘ AA%ch B gu}\:ﬂo] _,_.,.rq]a] &g ﬁ],_*,—y__
Date (montdan Bolr bl 8% ol HESA we B ATH 3
(&) Hrdness %o WEE WAL 5 90 BE] AFRS FHYE ¥
| —e— Rt v R2 = R3 — R4 1 7¥e 997} Sk
25000 ] ry ¥ A8 Fig. 59 #Zo] Zo] Im Q] PE AHE iﬂr%"J
20000
mﬁ 4\/‘\ R W #2048 AFste] ¢ UUL 8T Wezd 5 U 5
2.?3}/}/% | 4% 247 1400 78t 959 ¥ 1809 59 AR
7 v . o FUT 4 ¥ dee 21849 ol sras
= e o T T v s T v E e R, 9ue Al 442R0E VE S4RY, 42
mi e T s ajEae Wiee QRENoE BE HERY) 2 H5
- - Fl =l wl =~ A 20
(())726 08-09 08~23 ‘09-02 W16 09-24 09-30 10—07 10-14 10—21 10-25 1104 (R4)§’ Z} \?_}_‘%}_Oﬂ —7’;?:]% 6}'"— ; K“-r.o" Tzé’ EAO"‘
Date (month-day) Table 13} Zc}

(e) Chloride

Journal of Korean Society on Water Quality, Vol. 20, No. 2, 2004



166 s -

0d

BA| - HEA - A - 0|HS - olElE

lml“ '/— Joint

X
e |
K

30cm

Fig. 5. Joint corrosion test reactor.
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Fig. 6. Laying site.
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Fig. 8. Photographs of SEM(40 days, X500).
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Table 2. Result of soil analysis
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Fig. 12. Results of soil corrosivity test.
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Fig. 13. Thickness of PE sheet laminated CSP assigned points.
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