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Differential Shortening of Various Member Types (columns, core, etc.)

Higher building, More Problems Due to Cumulative Differential Shortening

(exterior, curtain wall, etc.)
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Additional forces in the connected beam over the long term
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Cracking in the connected beam over the long term
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Right Click Tree for Options

~“: ADD Structure:  Story = Story1;  Age When Added = 10 Days
~l‘: LOAD Objects f Added:  Stony = Story1;

-“: ADD Structure:  Story = Story2;  Age When Added = 10 Days

! LOAD Objects:  Story = Story1;

- @ STAGE Stagel: Start Time =0 Days; Duration = 20 Days;  Provide Output

Load Type = LOAD; Load Mame =Dead; Scale Factor=1
- i STAGE Stage2. Start Time = 20 Days; Duration = 20 Days; Provide Output

b W LOAD Objects f Added:  Story = Story2; Load Type = LOAD; Load Name = Dead; Scale Factor =1
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W LOAD Objects:  Story = Story2;  Load Type =LOAD; Load Name = Live; Scale Factor =0.5
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Abstract

In recent years, with the increase in the construction of high-rise buildings, special attention has
been given to the time-dependent behavior of concrete and its effects on structural performance.
One of the most important phenomena in this field is the vertical (non-elastic) shortening of
reinforced concrete members caused by creep and shrinkage, which can lead to additional stresses,
cracking, and even damage to non-structural components. Conventional structural analyses
usually assume simultaneous loading of all floors, whereas in reality, dead and live loads are
applied gradually and in sync with construction progress. This difference in loading method, along
with time-dependent effects such as creep, can significantly affect the analysis results.

In the present study, aiming for a more precise investigation of this issue, a 20-story reinforced
concrete building has been evaluated using three analysis methods: conventional (single-stage)
analysis, multi-stage analysis (construction sequence), and multi-stage analysis considering creep
effects. The effects of parameters such as relative humidity, concrete strength, and construction
rate on member shortening have also been examined. For model validation, a two-dimensional
frame was analyzed manually and compared with software results. Additionally, the staged
analysis considering creep effects has been explained in detail.

The study results show that considering construction sequencing and creep in analyses leads to
more realistic deformation predictions and reduces construction and operational risks in tall
buildings. This should be regarded as a necessity in the design of reinforced concrete structures,
especially high-rise ones.

Keywords: Conventional analysis, time-dependent effects, multi-stage analysis (construction
sequence), creep, vertical non-elastic shortening.
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