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Structural behavior of precast concrete deck with ribbed loop
joints in a composite bridge
Smart Structures and Systems, 2016, 04, VOL.17, NO.4, 559-576
dongho.shin@daewooenc.com

| OO0 L—y L—

This study is intended to propose a precast bridge deck system, which has ribbed loop joints between the decks
and lacks internal tendons to improve the workability of existing precast deck system, A composite bridge deck
specimen was fabricated using the proposed precast deck system, and static and fatigue load tests were con—
ducted to evaluate the structural behavior and the crack pattern of the deck, Leakage test of the deck joints was

also conducted and finite element analysis was carried out to compare with the test results,

—oT
Improvement of impact—resistance of a nuclar containment building
using fiber reinforced concrete,
Nuclear Engineering and Design 2016. 4, VOL.304, NO.1, 139—150
byeongmoo.jin@daewooenc.com

2. TMIE, ZIES

Since the act of terrorism that occurred in the USA on September 11, 2001, the protection of nuclear power
plants against large commercial aircraft crashes has been an emerging issue, Besides the verification of the
safety of nuclear power plants in operation or in design, efficient methods for improving the impact—resistance
of these structures have been investigated, Fiber reinforced concrete (FRC) has been generally accepted as an
effective material for this purpose, In particular, FRC has been developed to improve the tensile behavior of
concrete such as tensile strength, ductility and toughness, One of the main fields of application of FRC can be
found in blast—protective or blast—resistant concrete structures, It is expected, therefore, that safety—related
structures in a nuclear power plant can also be effectively protected from external blast, aircraft crash, etc, by
applying FRC, In order to analytically verify the effect on structural behavior of applying FRC, the particular
material properties of FRC should be incorporated into the material modeling of a structural analysis program,
This study investigates the mathematical modeling of FRC, which represents various aspects of material be—
havior, Two numerical examples are provided to show the improved impact—resistance of a nuclear containment
building that is expected when applying FRC in comparison with ordinary concrete, The analysis results show
that the displacement decreases by 43—67% while the impact— esistance increases by 40—82%, depending on a
fiber type.
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1. Leonardo T, Olalo, Yun Wook Choo, Kyung—Tae Bae

Influence of The Skirt on the Seismic Response of Bucket Foun—
dations for Offshore Wind Tower using Dynamic Centrifuge Model
Tests

Proceedings of the ASME 2016 35th International Conference on
Ocean, Offshore and Arctic Engineering(OMEA 2016), June 19-24,
2016, Busan, Korea, pp.1—6

kyungtae bae@daewooenc.com

The influence of skirt to the seismic behavior of the bucket foundation supporting offshore wind turbine was
analyzed by performing dynamic centrifuge tests, Three types of bucket foundation with aspect ratios (length of
the skirt/diameter of the foundation) of 0,50, 0,75 and 1,00 were tested, Kobe and El Centro earthquakes were
used as excitation patterns, Clean sand was used to simulate the soil deposit, Peak acceleration, settlement and
tilting of foundations on drained sand condition were analyzed and compared, The bucket foundation with the
longest skirt accelerated the most at the platform level and experienced the least degree of tilting and normal—
ized settlement, Obtained results were expected to contribute for a better understanding on the performance of
bucket foundation during an earthquake,

2, MFS, HMIEI, @S, 2o, AIT

Experimental study on static and fatigue behavior of composite
bridge using precast concrete deck

The 2016 Structures Congress(Structures16), August 30, 2016 5
dongho.shin@daewooenc.com

In precast concrete deck of composite bridge, it is important to verify the flexural performance of precast deck
connection through static and fatigue test, Existing loop connection methods of precast decks have limitations
of relatively low serviceability at the joint of the precast decks, This study proposed precast deck system which
had ribbed loop connection to improve the disadvantage and flexural tests of the proposed system in real scale
specimen were conducted, From the test results, static and fatigue behavior of the precast deck system were

investigated and the application of the precast deck system on composite bridges was examined,
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In this study, a non—linear FEM model is presented to predict the static flexural performance of precast bridge
decks with ribbed joint and is verified with previous experiment results through comparison, The several theory
of material properties were applied to each mechanical properties in FEM model and FEM model s input vari—
ables were determined through experiment result and parametric study, The FEM results showed good accuracy
in predicting the structural performance of the specimens and FEM model s average error rate was 5%, Also,
each specimen’ s cracking aspect and failure mode can be predicted through FEM s plastic strain distribu—
tion, Thus, this FEM model can be used effectively for predicting the ultimate behavior and parametric study to
development of design formula for joint,
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SIEAXEXICI X225 =2 %! Vol, 20, No.5 6674
kyungtae bae@daewooenc.com

The objective of this study is the investigation of the influence of carbonation on the penetration of chloride
ions in reinforced concrete sections for different mix proportions and environmental conditions, A comprehen—
sive numerical model based on the change of the pore structure and the chemical equilibrium was used for this
combined action of carbonation and chloride ingress, The empirical formulae of some parameters in this model
are estimated according to numerous experimental data, And, a set of data analysis is carried out to simplify
the estimation of model variables to reduce the computational cost, A coupled simulation of the transports of
carbon dioxide, chloride ions, heat and moisture is carried out, Then, the parametric analysis is given and the
numerical results show that the effect of carbonation of the free chloride ingress is significant and depends on

the binder types and concrete mix proportion,
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1. 0|45, ZATH, SHEiE

A comparative field monitoring of column shortenings in tall build—
ings using wireless and wired sensor network systems

Journal of Sensors 2016. 1

sungho.lee@daewooenc.com

A comparative field measurement for column shortening of tall buildings is presented in this study, with a focus
on the reliability and stability of a wireless sensor network, A wireless sensor network was used for monitoring
the column shortenings of a 58—story building under construction, The wireless sensor network, which was
composed of sensor and master nodes, employed the ultra—high—frequency band and CDMA communication
methods, To evaluate the reliability and stability of the wireless sensor network system, the column shortenings
were also measured using a conventional wired monitoring system, Two vibration wire gauges were installed in
each of the selected 7 columns and 3 walls, Measurements for selected columns and walls were collected for 270
days after casting of the concrete, The results measured by the wireless sensor network were compared with the
results of the conventional method, The strains and column shortenings measured using both methods showed
good agreement for all members,

It was verified that the column shortenings of tall buildings could be monitored using the wireless sensor net—

work system with its reliability and stability,

2. SIEiE, I™H, o|&ds, M, ™X|2, HHT!

A Case Study on the Rehabilitation of a Fire—Damaged Structure
Applied Sciences, May 2016, 6, 126

taehun.ha@daewooenc.com

This paper presents a case study on the rehabilitation of a fire—damaged structure and describes the results of
a site investigation and tests, leading to a plan for the rehabilitation of the structure, The fire took place in the
main control room of a thermal power plant and lasted about three hours until it was finally extinguished, To
set up a rehabilitation plan for the damaged structure, a visual inspection of the damaged condition was first
carried out, which was followed by analysis and on—site material tests indicating the degree of neutralization
progress in the remaining structure, Specimens of damaged concrete and reinforcing bars were sampled and
tested for their residual strengths, As a conclusion, two methods of rehabilitation were suggested considering

the current condition of the structure and the sequence of construction,
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Bond and development of straight bars in compression
Structures 2016, 8.30

sungho.lee@daewooenc.com

In high—strength concrete, a compression lap splice may be calculated to be longer than a tension lap splice
according to ACI 318—14, From the regression analyses of 94 tests that failed in splitting including the data in
the literature, an equation was developed with Is/db to predict the splice strength, Using a 5% fractile coeffi—
cient, a design equations for the splice length was derived, The proposed equation provide shorter lengths than
the splice length in tension as given by ACI 318—14, Based on the tests, Korea Concrete Institute amended the
code provisions of splice lengths in compression and provided a new design equation, The KCI equation can
remove the anomaly that a design compression lap splice can be longer than a design tension lap splice, From
the comparison of these data and the proposed splice lengths, it is found that the KCI equation has a sufficient
margin of safety,

2. 0|MS, SIE=

Construction of complex RC tall building considering time—depen—
dent properties of concrete and construction sequence

Structures 2016, 8.30

sungho.lee@daewooenc.com

An element of a building deviates from its theoretical dimensions and position due to movements after the ele—
ment is constructed, Whilst this is common to all structures, movements in tall and irregular buildings such as
Ilham Baru (IB) Tower need specific consideration because of the natural accumulation of gravity and eccentric
load effects as a result of the building size and shape, The movement develops both in vertical (axial shorten—
ing) and horizontal (deviation from verticality) directions due to accumulated loading, time—dependent material
properties such as creep and shrinkage of concrete, and construction sequence, It is a very important issue in
the design and construction of tall buildings since it causes various structural and non—structural problems,
Regarding this perspective, DICT, a research department of Daewoo E&C, has undertaken proposed movement

control of the IB Tower and helped the site team to successfully finish the construction,
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This study results the shear capacity of a wall depending on the postion and reinforcement of the equipment
opening using finite element analysis,
Analysis results show that when the openings are placed in the corner, the shear capacity was reduced than in

the center, and reinforcing with a steel sleeve can compensate for the reduced strength,
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This study suggests a PM interaction curve as a management element to prevent collapse of system supports,
the FE analysis result show the element buckes when the element is beyond the PM curve, Since the system
is able to resist a certain flexural strengths it is determined that the PM curve is suitable for a management

element,
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Recently plumping noise is being pointed out as an annoying noise following to floor impact noise, The purpose
of this paper is to analyze the characteristics of drainage noise and to provide fundamental data for reducing
noise in apartment bathrooms, This is the results of field measurement, The drainage noise is affected by room
shape(including size), installation skill and drainage system, The difference between maximum and equivalent
noise in receiving room is 7,5dB, Because the drainage noise is impulsive, maximum noise method is more rea—
sonable, The noise level of bathroom is 14dB higher than bedroom, The door in bathroom makes the difference
of 5dB noise levels, However, there are a lot of deviation of the same type bathroom, Therefore, the construction

with accuracy is very important to reduce drainage noise,
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1, IS HISIA ZIZS Salem S, Al-Deyab, Alexander L. Yarin,
Sam S.Yoon

Analytical and numerical assessments of local overpressure from
hydrogen gas explosions in petrochemical plants

FIRE AND MATERIALS 2016

boohyoung.Bang@daewooenc.com

Accurate prediction of pressure rise is important for safety assessments of a petrochemical plant in the event
of an explosion accident, The sudden pressures arising from gas explosions at various hydrogen concentrations
in air have been predicted analytically and numerically, These solutions were compared against experimental

data, The analytical solution, based on the self—similar solution for pointwise strong explosions in an open
space, which assumed no energy loss and premixed fuel—air mixture, reasonably predicted the explosive—igni—
tion detonation case while the numerical solutions were more suitable to model sparkignition deflagration cases
that accounted for the effect of turbulence arising from three—dimensionality and presence of obstacles in the
computational domain, Comparison of both analytical and numerical results against experimental data indicates
that their differences are within a 30% margin, The analytical model presented herein can be useful for field

engineers who want conservative estimates of the overpressure resulting from explosive—ignition detonation,

2, HI=3 Ahn, C. S, Kim, D. Y., Lee, J. G., Kim, H. M., Jeong, J.
T, ... & Yarin, A, L.

Breakup process of cylindrical viscous liquid specimens after a
strong explosion in the core.

Physics of Fluids, 2016, 28(9), 094105,
boohyoung.Bang@daewooenc.com

Basic understanding and theoretical description of the expansion and breakup of cylindrical specimens of
Newtonian viscous liquid after an explosion of an explosive material in the core are aimed in this work along
with the experimental investigation of the uncovered phenomena, The unperturbed motion is considered first,
and then supplemented by the perturbation growth pattern in the linear approximation, It is shown that the
Rayleigh—Taylor instability sets in being triggered by the gas pressure differential between the inner and outer
surfaces of the specimens, The spectrum of the growing perturbation waves is established, as well as the growth
rate found, and the debris sizes evaluated, An experimental study is undertaken and both the numerical and
analytical solutions developed are compared with the experimental data, A good agreement between the theory

and experiment is revealed,
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ICCOEE (International Conference on Civil, Offshore & Environmen—
tal Engineering) 2016, pp.113~118

youngtae kim@dwconst.co.kr

A seawater intake system of a power plant has the function of transferring cooling water to condenser and
auxiliaries, An HDPE pipeline in the marine environment has been used for seawater intake system due to its
advantages such as immunity to galvanic corrosion, light weight and flexibility, In order to use the HDPE pipe—
line safely, sinking analysis and rigorous study should be performed, Daewoo Engineering and Construction Litd,
has successfully installed an ultra—diameter of 2500mm HDPE pipeline for Ras Djinet Combined Cycle Power
Plant in Algeria, This paper will introduce the design and analysis for installation of HDPE pipeline,

4. 87|
Performance evaluation of two—stage spiral wound forward osmosis
elements at various operation conditions
Desalination and Water Treatment 2016. 3, VOL.57, NO.1, 24583—
24594
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