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ABSTRACT

Using Different Techniques For Thermal Conductivity Evaluation
Of Recycled Concrete With Different Densities

By
Noor AL Huda Hameed Ahmed
Supervisor by Co- Supervisor by
Prof. Dr. shakir A.AL- Mishhadani Prof. Dr. Amer M. Ibrahim

The measurement of thermal conductivity of lightweight and normal weight concretes is very
important . There are many methods used to determine thermal conductivity, each necessitating
specimens of particular material and certain geometry..

The test results of thermal conductivity coefficient demonstrate by using three different
technique which were hot guarded plate (HGP), lee disc and multiplying density, thermal
diffusivity and specific heat (DSD) methods of no fine concrete with three different type of
aggregate which were normal, crushed clay brick, crushed thermostone aggregates were
(0.25, .25 and 0.95) W/m.°C, (0.24, 0.22 and 0.52)W/m.°C and (0.12, 0.17 and 1.26)W/m.
°C respectively. The thermal conductivity by using the same technique of the normal
aggregate concrete, crushed clay brick and thermostone concrete were (0.34, 0.3 and
1.3)W/m.°C, (0.28, 0.17 and 0.77)W/m.°C and (0.22, 0.19 and 0.95)W/m. °C respectively.
The results of thermal diffusivity and specific heat apparatus constructed in this study reveal
that for normal concrete were (6.9*10” m’/sec and 890 J/kg. °C) respectively. The test
results show that the thermal diffusivity has increased with the increase density, but the test
results of specific heat has increased with the decrease density.

An equation was suggested for measuring thermal conductivity coefficient from the date
obtained from this study and other date available from other investigations like Ganjian and
Mohammed et al depending on a regression analysis.

Sustainable analysis gives a fact that the saving in energy required for extracting and
manufacturing the raw materials to produce constructional lightweight aggregate concrete up

to (32%) and reduction in CO, emission up to (57%) by using recycled waste materials.
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Table (1) Details of Test Specimens

(bt e bt

*Kk*
Beam Specimen Steel Sec. LeSnungE(:(rtDepth Shear Connec(tor ) Opening
* i i *%k No. (Spa.
Group Designation Type x Width Type o
G1S25 | 68T(u6t?'§x 4 250x240x300 Stud 33 (60) No Open
Gl G1S45 . 68T(“6b,f)’x 4 | 450x240x300 Stud 33(60) | No Open
G1S65 | 68T(“6t3,§x , | 850x240x300 Stud 33(60) | No Open
G2Th.3 | 68T(u6b,,§x 3 450x240x300 Stud 33 (60) No Open
G2
G2Th.6 . 68T(“6b,f)’x s | 450x240x300 Stud 33(60) | No Open
G3Spa80 | | 68T(“6t3,§x 4 | 450x240x300 Stud 24(80) | No Open
G3
G3Spa100 | | 68T(“6b,,§x 4 | 450x240x300 stud | 20(100) | No Open
Gopenl | 68T(“6b,,§x 4 | 450x240x300 | stud | 33(60) | 1open
G4
G4open2 | 68T(“6t3,e)x , | 450x2s0x300 | swd | 33(60) | 2open
" Tube
o5 G5D.3.8 100(3.8")x 4 450x170x235 Stud 33 (60) No Open
" Tube
G5D.8.5 215(8.5")x 4 450x290x355 Stud 33 (60) No Open
G6ANgle Tube 450x240x300 Angle 17 (120) | No Open
168 (6")x 4
G6 Plate with
Tube Perfobon holes
G6Perfobond 168 (6")x 4 450x240x300 q along No Open
beam
. I-sec.
G7 I-section 160x80 B Stud 33(60) | No Open
* G1: Support, G2: Thickness, G3: Spacing, G4: Opening, G5: Diameter, G6: Type of
connector, G7: I-section.
** Section type [Dia. of tube (mm), (inch)] x thickness (mm).
*** All dimensions in mm.
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Gla) gailad muag (2) Jyad)

) Limit of Iraqi specification
Oxide (%) .
(1QS No.5 : 1984) "2
Ca0O 6264 |
SiO, 2064 | 0
Fe,O3 303 |
Al,O3 606 |
MgO 2.93
SO; 2.36 <2.
Free lime 1.3 |
L.O.I. 1.55 <4.0
IR 0.81 <15
- Limit of Iraqi specification
0,
Compound composition (%) (10S No.5 - 1984)
CsS 39.72 |
C,S 29.21 |
CsA 1047 |
C4,AF 1004 |
LSF 0.88 0.66-1.02
. . Limit of Iraqi specification
Physical properties Test results (10S No.5 : 1984)
Fineness (Blain method) 3090 52300
cm2/gm
Setting time (Vicat method)
Initial  hrs:min 1:30 >0:45
Final  hrs:min 4:16 <10:00
Compressive strength
3 days MPa. 18.21 >15
7 days MPa. 23.45 >23
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Figure 3.8 Load —slip relationship TS
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Steel Surface Concrete Surface
(a) Stud Shear Connector Failure

(b) TS Specimen Failure (c) TA Specimen Failure

(d) TP Specimen Failure

Figure 3.4 Failure Modes of Specimens
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When a page pair of a website co-occurred in many user access

patterns and a long path length then creating a new hyperlink between
this pair provides easier access to the user (Nakayama, 2000) .
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