J. Comput. Struct. Eng. Inst. Korea, 27(6)
pp573~580, December, 2014
http.//dx.dot.org/10.7734/COSEIK 2014.27.6.573

BdEde|EX

pISSN 1229-3059 eISSN 2287-2302
Computational Structural
Engineering Institute of Korea

3XIE AISEHA &M 3

Three Dimensional Construction Stage Analysis and Deformation
Monitoring of a Reinforced Concrete Highrise Building

Daegye Jeongl, Eunjong Yu“,

Taehun Ha® and Sungho Lee”

JDept, of Architectural of Engineering, HanYang Univ., Seoul, 133-791, Korea
2Daewoo Institute of Construction Technology, Daewoo E&C Co. Ltd., Seoul, 110-713, Korea

Abstract

In this paper, axial strains and lateral displacements of columns in a 58-story reinforced concrete building were measured using
vibrating wire gauge and laser scanner, respectively, and compared with predicted values. Predictions were obtained using ASAP,

which is a 3D construction stage analysis program developed based on PCA report. Comparisons indicated that columns in the
middle of floar plan showed good correlation with predictions. However, the columns in the corners showed some deviations. Lateral

displacement of columns between measurement and estimation showed similar trends but considerable deviations, which are
seemingly caused by construction error of column faces, and inaccuracy in differential vertical displacement prediction.

Keywords : construction stage analysis, deformation monitoring, lateral displacement, prediction, vertical
displacement
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Table 2 Section properties of SC1 column

Story Gross Area(mm?) Reinforcement Ratio(%)
B4 29150000 2.756

B3-B1 20140000 2.756

GL-10 9682400 5.928

11-19 9682400 5.656

20-28 9682400 2.150

29-36 9682400 2.078

37-42 9682400 1.373

43-53 9682400 0.924

Fig. 2 Vibrating wire strain gauge
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Fig. 1 Plan of typical floor and elevation
Table 1 Material Properties of concrete
Stor Design Strength Measured Strength Specific Creep Ultimate Shrinkage
v (Cube Strength)(MPa) | (Cylinder Strength){(MPa) (10-6/MPa) Strain(u)
B4 - 10F 50 54.87 52.36 414
11F - 28F 40 45.19 46.85 290
29F - 42F 32 37.44 48.30 413
43F - Roof 29 34.53 86.87 780
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Fig. 3 Laser scanning

& YERd ARdelH, Fig. Sh golq 2AHE T v
Hel 2dg) RuEE ASE e odiEe] 299
42 el AHE EolA 2dE 250z ASh 8 7
& 2L Leica C10, 32345 HDS 8800 #HelA 2714

o A8 AlFaAE 99 9 grHEe dS
2 PCAS AMEEDA PCA reporte] =4
NEEE 3 Fx3|A B Fdste] A AlFeA @
A AGZRE I ASAPO] ARREHSATHHa et al., 2012).
PCA reportel ] AAE e bl 7FeRizt 217t
S ASAPOl A= 33 H/‘-;% ZIWke B stuR i)
of oJgt Zt lFeRle FA¥EY A 5 2 Y
HEe] Abo] shesitt, et 7} s TAE R wAYe ¥

15

Ej
Al=aL
[€]

z‘?c;t

9 HATEE mesle] Ao Ad9 1:2: AN elete] &)a
oz2M oA TAA wAlE WP H 9 1A To] o] A
ol MA= I, F 22 FIHP-Delta EIHE a23=E

319t} Fig, 4% ASAPo)A ARRSH AJ3dA &4 %‘ﬂwﬂ

K
g
7

Input basic data

COHS‘NCNOH SCEQES
Elasticfiame analysis |

Time-dependent deformation
from it (i + 1)

NO
due to deformation UPTO SUBTO

Construction stages
from k=1to N

Cumulative
SUBTO

UPTO

Construction time k
>

at stage (1+ 1)

at stage i Construction time i

movement at movement at
k
Determine nodal position R Stoe
at construction stage (i + 1)
<>
YES
NO

Fig. 4 Algorithm for staged analysis in ASAP
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Table 3 Preset values of each story for compensation
of lateral movement(mm)

Story Do not P?eset UPTO Proset

preset displacement

Total Total Curr. Accum.
54F 107.71 40.14 2.68 78.5
53F 107.09 42.19 5.45 75.82
52F 106.41 46.97 2.18 70.37
51F 105.41 48.15 2.19 68.19
50F 104.35 49.29 1.51 66
49F 103.26 49.71 2.72 64.48
48F 102.12 51.29 1.35 61.77
47F 100.94 51.46 1.31 60.41
46F 99.72 51.55 1.78 59.11
45F 98.45 52.06 2.46 57.33
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Fig. 5 Lateral displacement in x direction before compensation
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Fig. 15 Lateral displacement due to differential
column shortening
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