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CO2> Emissions Evaluation for Steel Reinforced Concrete Columns
Based on the Optimal Structural Design
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Abstract

Since the seriousness of environmental pollution came to the fore recently, various efforts have been made globally for the
reduction of the environmental load. In particular, in the field of construction, an industry responsible for a considerable amount of
pollution, studies have been actively conducted to reduce CO: emissions and energy consumption. However, most conventional
research about pollution as it relates to construction is focused on the maintenance stages where CO: emissions are the greatest.
Research related to the design stage is in its infancy, as it has only been conducted thus far on steel buildings and RC buildings. In
fact, in order to achieve environmentally friendly construction considering the Life Cycle Assessment(LCA), the building design
should be derived to reduce the CO. emissions from the early building design stage, and structural engineers should be able to
suggest a design plan considering its environmental friendliness. In this study, optimal structural design method for steel reinforced
concrete(SRC) columns considering CO. emissions is presented. The trends of CO; emissions in SRC columns according to the

variations of steel shapes, concrete strengths and loads are investigated.
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Table 1 Design variables used in this study

Design variables Range
Steel section 25EA
300<B<800(mm)

Size of concrete section
300<D<1200(mm)

Strength of concretes 24, 27, 30, 35(MPa)
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Table 2 Steel section used in this study

No. dxXby Xt Xt,
1 200%200x8x12
2 200%x204x12x12
3 208x202x10x16
4 244x252x11x11
5 248x249x8x13
6 250%250x9%14
7 250%x255%14x14
8 294x302x12x12
9 298%x299x9x14
10 300x300x10x15
11 300x305x15x15
12 304x301x11x17
13 310%x305%x15x20
14 310%x310%x20%20
15 338x351x13x13
16 344x348%10%16
17 344%354x16x16
18 350%x350x12x19
19 350%x357x19x19
20 388x402x15x15
21 394x398x11x18
22 394x405%x18x18
23 400x400x13%21
24 400x408x21x21
25 406x403x16x24
Table 3 CO, emissions according to materials
Materials CO2 emissions
Steel section(kg-CO2/kg) 0.3877
0.1417(f,,, =24MPa)
Concrete 0.1505(f,, =27MPa)
(kg-COo/kg) 0.1611(f,, =30MPa)
0.1764(f., =35MPa)
Rebar(kg-COo/kg) 0.3963
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Fig. 2 Axial force-bending moment interaction diagram
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Fig. 3 Flowchart of the proposed algorithm
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