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Strength Charcteristics of Centrifugal Pipes With
Silica Fume Concrete

Tae~-Kyung Kim’

ABSTRACT

This experimental study was conducted to analyze the characteristics of centrifugal pipes
which were made of silica fume concrete. External load tests showed that maximum
external load ranged from 1,100~5,300kef/m with thickness ratio(t/D) of between 4.5%~
10.0%. Correlation between thickness ratios and external loads was excellent with R® of
0.99. Respective correlation between measured and computed vertical deformation was
good with R? of higher than 0.80. And therefore, vertical deformation and tensile stress of
centrifugal concrete pipes may be theoretically computed with a good precision
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Table 1. Contents of Mixed Concrete
W
| orst |s/a Ezcon/ / SF/
Variable Ka/m| %) (S+SF) | (C+SF) | (C+SF)
VMNP e | e | @
Quantity| 550 | 40| 155% | 35% 20

(C+SF) = Cement + Silica Fume
(Ezon) = Superplasticizer

note :
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Table 2. Details of centrifugal concrete mortar pipes

Thickness(t) (mm) |Length(mm) t/D(%)
135 45
15.0 50
165 55
18.0 6.0
195 6.5
21.0 7.0

300
225 75
24.0 8.0
255 85
270 _ 9.0
285 95
30.0 100

_32_



Fig. 1 Description of centrifugal concrete
mortar pipes
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Fig. 2 Schematic sketch of external loading test
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Fig. 3 Analysis of external load
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Table 3. Results of mechanical strength tests
(Unit:kg/om)
Splitting tensile

Compressive

strength( ¢ ) strength( o )

Measured 4775 Measured 3024

s Y ¢ 28,65
values values

573 31.83

mean 5242 mean 30.24
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Fig. 4 Relation between Modulus of
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Table 4. Resuits of vertical deformation test

/D(%) External load Vertical -deformation
(kgf/m) (mm)
45 1,100 05
50 1,500 03
55 2,000 0.28
6.0 2,300 022
65 2,500 0.2
70 3,000 0.19
75 3,500 018
80 3.800 013
85 3,900 0.113
9.0 4,600 0.113
95 5,000 0.092
100 5,300 0.082

(R?=99.3)

External bad (xICPkg)

Il 1 ! i1 ) ! I 1 l 1 1
4 45 5 55 6 65 7 706 8 835 0 0.5 10108

t/D

Fig. 5 Correlatation between external load and /D
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Fig. 6 Relation between external load and
vertical deformation
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Table 5. Theoretically computed vertical

deformation

/0 t I r P A Dgg
%) | (em) | (cm® | (em) | (kg) | (mm)
451135 | 615 | 1432511100 0.25
50 15 8.41 1425 | 1500 | 0.248
55 ) 165 |11.24 {14175 | 2000 0.24
6.0 1.8 146 141 2300 0.21
65 [ 1.95 | 1864 | 14.025 | 2500 0.18
70 [ 21 23.17 1 13.95 | 3000 0.17
751 225 | 2859 | 13.875 | 3500 0.16
80 24 | 3469 138 3800 0.14
85 [ 255 {4211 |13.325 | 3900 0.12
90 27 4980 1365 | 4600 | 0.113
95 | 285 | 583013575 | 5000 | 0.103
100| 3.0 |6561 135 5300 | 0.099
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Table 6. Comparison of theoretical and
measured values for vertical deformation

{Unit : mm)
Theoretical
t/D(%) Measured values
values
45 0.25 05
50 0.248 03
55 0.24 0.28
6.0 0.2 0.22
6.5 0.18 0.2
70 0.17 0.19
75 0.6 0.18
80 0.14 0.13
85 012 0113
90 0113 0113
85 0.103 0.092
100 0.099 0.082
t/D(%)
as
&
6.6}
el
65}
-}
25+
sl R'=0.97 (Theoretical values)
85}
ok
o5 R™=0.80 (Measured values)
10~
105, 0.1 0.2 0.3 0.4 o.s 0.6

Vertical deformation(mm)

Fig. 7 Correlation between theoretically and
measured values for vertical deformation
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Table 7. Computation results of bending
moment at point A and B
(unit : kg - cm/m) £
t/D(%) Ma Ma <
45 2.868 5011 g
50 3.890 6.797 §
55 5.159 9015 2
6.0 5.902 10312 &
6.5 6.381 11.150
7.0 7617 13.308
75 8.838 15.443 ,
80 9544 16,676 5 0 m w0 w0 s o S
85 9.458 16.526 Strain (x10%
90 11.428 19.967
95 12.353 21.584 Fig. 9 Relationship between bending
100 13022 22.752 moment and tensile strain at point B
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