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Table 1~ Comparison of cube compressive strength between 8.2%: 0 ~46%
actual and manual waste concrete-participated recy—
cled concrete
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150 mm X 150 mm X 150 mm

Table 2 Chbe compressive strength of 150 mm X 150 mm x 150 mm waste concrete-participated recycled concrete specimens

C20 C30 C20 C40
C30 C30 C40 C30
/%
/MPa /MPa /MPa /MPa /MPa /MPa /MPa /MPa
31.73 33.98 40.39
0 31.48 30.91 34.96 34.11 43,00 41.41
29.53 33.40 40. 84
32.18 31.46 40.44 32.84
10 28.34 30. 86 33.93 32.23 40.37 40.65 32.56 32.30
32.06 31.29 41.14 31.50
30.09 34.16 40.77 31.75
20 30.37 30.46 34.85 34.92 40.16 40.03 32.27 32.08
30.92 35.74 39.16 32.21
28.57 35.07 41.99 32.52
30 27.98 28.81 35.98 34.54 39.54 40.91 31.77 32.08
29.87 32.57 41.20 31.94
28.85 33.26 42.40 33.08
40 28.15 28.39 34.01 34.29 43.07 41.22 33.63 33.72
28.16 35.60 38.18 34.46
32.14 32.11 39.80 32.10
46 30.88 31.00 32.89 32.16 41.51 40.32 32.22 32.17
29.97 31.48 39.64 32.20
3 150 mm X 150 mm x 150 mm 3
Table 3 Tensile strength of 150 mm x 150 mm X 150 mm waste 7%
concrete participated recycled concrete specimens . O .
bt Y P 2.1.3 MBRAMIRIERE
" 150 mm x
1% /MPa /MPa 150 mm- 300 mm 6
/MPa /MPa
6
2.94 33.98 20
0 3.00 2,95 34.96 3411 0.086 C40.
2.83 33.40
2.73 34.16 4
20 2.78 2.71 34.85 34.92 0.078 4
2.70 35.74
30% 15%
2.77 35.07
30 2.57 2.75 35.98 34.54 0.080 0.70 ~0.75
2.91 32.57




4 150 mm % 150 mm x 300 mm 2.2 300 mm

Table 4 Prism compressive strength of 150 mm x 150 mm X

300 mm waste concrete-participated recycled concrete

specimens
/MPa /MPa / :
% 3 300 mm
33.14 49.36
0 33.84 47.82 0.71
34.54 46.27 300 mm 8
34.42 45.01
10 30. 12 33.27 47,35 46.18 0.70
o ' C30 C40 ;
29.01 43.41
20 30. 49 44.04 0.70 80 mm 0 ~40% 4
31.97 44.66
3000 kN
31.61 39.15
30 29.57 39.33 0.75 N
27.53 39.50
24.40 37.83 10000 kN
40 27.07 36.46 0.74
29.74 35.08
20
21.95 38.14 300 mm
46 26. 60 37.93 0.70
31.24 37.72 1.15
6 . 6
2.1.4 BMHEs
150 mm
19
150 mm x 150 mm x 6% .
300 mm
6 300mm
(6 ) 3
3
C30 Table 6 Cube compressive strength of 300 mm module waste
concrete-participated recycled concrete specimens
30% .
C30 C40
T™M-II
5 . 5 1%
30% /MPa /MPa  /MPa /MPa /MPa /MPa
9.6% 29.63 41.90
0 26.82 26.82 30.84 38.15 38.24 43.98
(20% ~30%) . 20.31 34.66
5 30.33 40.50
Table 5 Elastic modulus of waste concrete-participated recycled 20 31.43  30.39  34.95 37.89 40.05 46.06
concrete specimens 29.43 41.77
1% /GPa /GPa 30.83 38.38
35.3 30 32.75 30.90 35.54 27.09 38.38 44.14
0 33.4 34.35 29.11 38.67
34.4
26.59 33.73
28.3
40 30.05 28.14 32.36 29.97 32.79 37.71
30 33.4 30.97

31.2 27.78 34.65
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Fig. 1  Concrete slab specimens for punching test( Unit: mm)
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Fig.2  Cracks on upper surface of slab after punching failure
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Table 7 Punching bearing capacity of waste concrete participa—

ted recycled concrete slabs

1% /kN /kN
0 504.2 504.2
507.9
30 497.9
487.9
4 B
150 mm
<300 mm
(1)
30%
(2) 46%
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Mechanical Properties of Waste ConcreteParticipated Recycled Concrete

Zhu Ci-mian Li Tan
( College of Civil Engineering Tongji University Shanghai 200092 China)

Abstract: In order to reduce the production cost of recycled aggregate and improve the utilization rate of waste con—
crete in common engineering application of recycled concrete a new type of recycled concrete material named waste
concrete-participated recycled concrete was prepared by straightly blending wet and broken waste concrete block
with fresh concrete. The maximum size of waste concrete block for blending is up to 50 ~80mm which may expand
the superiority of waste concrete in reducing the production cost and improving its utilization rate. Then mechani-
cal behavior studies were conducted for the 150 or 300 mm module specimens and the slabs of waste concrete—partici—
pated recycled concrete. The results show that even when the participation rate of waste concrete reaches 30% ~

40% the compressive strength tensile strength and elastic modulus of the prepared recycled concrete are very
close to those of common concrete in the same strength grade which means that the recycled concrete possesses
ideal mechanical properties. Moreover it is also found that both the punching bearing capacity and the failure cha-
racteristics of the recycled concrete slabs are very close to those of common concrete slabs.

Key words: waste concrete; waste concrete-participated recycled concrete; compressive strength; tensile strength;

elastic modulus; punching bearing capacity
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Certification of Dienestrol Purity Reference Material and
Its Uncertainty Evaluation

Jiang Feng' Wang Zhidong® Wang Qiao~yun’  Shen Yu-xing
(1. School of Chemistry and Chemical Engineering South China University of Technology Guangzhou 510640
Guangdong China; 2. Guangzhou Institute of Measurement Testing Technology Guangzhou 510030 Guangdong China)

Abstract: In this paper first certified reference material ( CRM) for the purity determination of dienestrol was
prepared by means of semi-preparative high-performance liquid chromatography. Next a qualitative analysis of the
raw materials was performed by using liquid chromatography-mass spectrometry 1H NMR 13C NMR and infrared
spectroscopy. Then the content of organic main ingredients in the prepared CRM was determined via the multidab
certification with HPLC and the homogeneity and stability of the CRM were measured. Moreover the contents of
water ash volatile materials and inorganic elements were analyzed with an uncertainty evaluation of the CRM be—
ing finally carried out. The results indicate that ( 1) the prepared CRM possesses good homogeneity and is of a sta—
ble storage period of 12 months; (2) the contents of water ash volatile materials and inorganic elements in the
prepared CRM of dienestrol are all less than 0. 1% ; and (3) the prepared CRM is of a certified purity of 99.4%
and a relative expanded uncertainty of 0.6% (£ =2).

Key words: dienestrol; certified reference material; high-performance liquid chromatography; certification; uncer—

tainty



