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SUMMARY

I. Title

Development of Incremental Launching Slab for Composite Bridges

II. Purpose of Research

oIn most case, concrete slab casting of a composite bridges are a temporary or
left-in—place form as long as entire bridge or precast concrete slab.

o0 Because the concrete casting is cast in situ on the steel girder, there are serious
problems such as safety workers, construction costs/period, structure quality.

o The object of this study [Development of Incremental launching slab for composite
bridgel, is to develop of structural system for composite bridge which can offer
safety workers, construction costs/period, structure quality.

0 This construction of the deck slab by incremental launching cast a concrete
slab(5~25m) in the bridge axis behind the abutment and jack this slab section
onto the girder flanges. Therefore, structural system (the producing technique of
the concrete slab for incremental launching, the launching system of the concrete
slab and composite method between the slab and girder flanges) of composite

bridge for launching slab needs to be developed earlier.

M. Contents and Scope of Research

The object of this study Development of incremental launching slab for
composite bridges; , is to offer safety of workers, construction costs, structure
quality, durability and aesthetics for the slab construction of composite bridges. The

contents and scope of research are as follows:

o Technology development of the concrete slab for incremental launching,
- decision of the shape of the concrete slab for incremental launching
- virtual design of the concrete slab for incremental launching

- drawing up design sample and guide line of the incremental launching slab
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o Development of incremental launching method for the concrete slab;

- the establishment of incremental launching system for the concrete slab

- the detail design of incremental launching system for the concrete slab

- the capacity verification of incremental launching system for the concrete slab

- the estimation of construction cost through economical analysis

o Development of composite method between concrete slab and steel flange;
- the establishment of arrangement device of shear stud
- the shear and fatigue strength for incremental launching system of the concrete

slab

- the capacity verification between concrete slab and flange

IV. Results of Research

o Technology development of the concrete slab for incremental launching:

After reviewing the current design code, the design of concrete slab for
incremental launching was considered by ultimate strength design. In case of shear
pocket type, horizontal shear force is concentrated on the front pocket. After
reviewing bearing and tensile stress, there are no problems in terms of safety of
shear pocket. In case of Rail-type, by installing rail height 160mm, transverse beam
was to avoid the interference of the pre-installed shear connectors and by placing
the rebar shear connectors on the front, horizontal shear force was to be passed to
concrete slab. In case of tunnel type, it is composed by shear pocket block between
prefabricated concrete and new concrete. it is examined reinforcement details and
shear pockets Block interval of 1m, the size of the plan to the 400 x 240mm
because the concrete shear block can not resist the horizontal shear force. Finally,
Design sample and standard design drawings was listed to be applied to real bridge
for two-support type and rail support tunnel-type of concrete slab. Based on design
item of launching slab and experiment results, the design/construction/maintenance
guidelines was also listed. if well utilized, it is expected to provide important

guidelines to apply launching method for real bridge.
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o Development of incremental launching method for the concrete slab:

In this study, We have studied the shape of concrete slab, launching yard and
launching system. Finally, we have studied about economical analysis. It 1is
resonable that the type of shear pocket is used for twin girder and the type of rail
is used for steel box and the type of tunnel is used for open box girder. We have
carried out detailed design for caused problem when launching slab and examined
launching yard and launching system in terms of economy targeting real bridge.
Based on the established launching system, we have performed a experiment for
verification of capacity. Prior to the experiment, we performed virtual design to
minimize possible error. In addition, we have performed economical analysis of
launching slab method comparing to other method such as precast slab. As a result,
the effect of launching slab method was analyzed to 28-35% of the construction
cost, with savings of 33 to 44 percent of the construction period compare with cast
in situ. The results of the market analysis of the launching slab, the concrete slab
of the average annual cost was 1,249 billion and reducing a 102 in the cost by
applying launching slab it can be reduced the annual amount of 12.5 billion won. It
1s expected that above all, if well utilized, this study can be minimized the economic

losses caused by industrial accidents such as casualties caused by aerial work.

o Development of composite method between concrete slab and steel flange:
As the experimental results of composite performance, it showed that the shear
strength have exceeded the maximum shear force considered design force 120tonf.
The analysis results of long-term behavior considering the construction phase of the
launching slab, Strength of concrete and steel girder were showed to ensure safety
within the allowable stress and there was no problem in terms of usability,
durability, such as the long-term behavior of creep and shrinkage. The nonlinear
analysis results for Crack stability assessment and composite performance prediction
in considering the different drying shrinkage on the part of the composite Pocket can
be obtained crack stability. it was proposed a method which can increase the
composite performance by forming irregularity on the tunnel cross—section and was
performed a experiment of shear strength by irregularity. Finally, the ways to

increase the composite performance was verified through fatigue experiments. This

- XX —



Ways to increase the performance of composite bridges can be applied in other types

of bridges such as concrete girder bridge.

V. Plans on Application of Research Results

o Test bed:

Based on experience and performance of launching method developed in this study,
by applying and executing on a bridge design project of participating companies, we
are going to check the excellence of this technology(ensuring the safety of the

worker, economical bridge construction).

o Spread and applying on domestic bridge project:

This development is very ingenious technology and in the field of design and
construction of composite bridge has many advantages. knowledge and technical
know-how to be resulted from our study not only is to be spread to engineers by
holding conference and lecture, but also to be informed to public organization to

apply bridge construction site.

o0 Acquisition International patent and technical exportation.

Despite the numerous advantages with the launching method for concrete slab, for
domestic as well as worldwide, it is still in the early stages, thus, if this
development achievements i1s commercialized as soon as possible, it can be lead
global technology in the field of the design and construction of steel composite

bridge.

o Convergence with other field.

Because there has not much experience of the launching slab concept in a design
and construction field, it will be expanded with export item throughout authentication
of the technique and securing intellectual property rights. In addition, it will open up
new markets by creating the convergence technology to other industries, such as IT,
Mechanical. This technology will be applicable to other types of bridges such as
concrete girder bridge as well as steel composite bridges, so that it will contribute to

subsequent studies greatly.
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1. A7 w73

O AA/F+ AFH (temporary/left-in-place form):

Aol A A g vA flelA SHEE B AAl AFHY ARES H&S A
gat7] wZo] - 53 A golvt A48, R A5 7
stA "k T AFH LS e AM~E Fprecast planks) OS2 o F A2 E T, A AR
FAWA e AAE ZHNAE IS AFEA ZAYE, A4 H], A9 5 steel
ofgk Aol Adstr] fste] AR e 18 o= HAETh

AFHE ZYNZE Fe ZAYE BE Fo| B #&st= stFel st 3%
How AstAY A & AR 1EE F AT, o= Aoy ZYALE
TAYEZS B ste] A% JEd B ZAYES AEA S w¢ Wztks)
A Attt A Z=(drying shrinkage) ¥} €43 (thermal shrinkage)> Y AN2E 33 &
FEHd ZAPE Atole] HEW H DS ofr] gt

ZYHAE 3 AR FAYE Aol RS A=
ZefBo] tiat AAE AEA(EC2, EC4, BS5400)9] FA S0 <3t
A du w3, AFetsS ZAEE o AFAJA dFS vA
F7HA AAE 98 T ARZEIE AY Atoldd AAHA S AFols HEY W

T ol TAI7F ©h(Kurita 5, 1998).
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dgetd ZaZEe dedde T F57= ZYALE BIe] HERd Hol7Y]

g6, o2 WAGY] @ we vgo] xofr weld, TeAsE Be prAow

TrAskL vk ol dk A wiimel] Y Abele] BT HolAM G A
E #Zol(lever arm)2] &RV} TF =4

oje} gEo, FxAOT J|ostA fe #o JMF F FHL AFolH, Ho zAF
ojgt FUtstES EHI}TWHo AAAL FWHoA wle EstA Zgerh E=g SHE
FAMSt wWE AXE F ZIAE #E atelr] wied dAFFAY HFEHEE
ARESHAL H ™, ol = HSH nlwke] Atstss S7FATIAl "k

& E°], Az 50m, % 13m, 4 Tm9 2FH(IAY) d& AFHuFe] dHe
25cme] AAEE E#B, 5cme ZElFAE 3 200kg/m?e] How AA Hold F
Ak olwl, ZEA~E Fol Ut A9 AF-E 0.950ton/m’o] A7, He AT S
A AL ZE A~ E sho] gl 499 AFS 0.825ton/m” AE7E ) whEbA], b AL
st=3 @stFo] oF 0.750ton/m’etal ZFASEHH, mEol AAstES  1.575ton/m’ol A
L700ton/m*®  Z7kshAl Hla He] FAE oF 8%(l6kg/m’) AE F7hsHAl ®rh
(Rosignoli, 2002).
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<% 114 MSS WH-773>

ZYMEE #g dAska MSSolA s zHskE WHS AAAAMA AnsS
FHbstofofnt s}, whEbA, LA AE #S T3 IS oy st w2 EZ 8% 4
| Al 7H(dead-time)S WA A 71H, MSS AFF ¢ 71 ZH(cage preassembly)> 41 A3k <l

Hx Elw WY obe) A YRR WR S0, B Ruede] J9e dne
ot} Hlm A E oAk R, 27AQ WES BN,

olffdt Ee @Hed ZaYE SdEs AAdA A3 & 7Hd (incrementally
launching)g 4 vbd &= 4 v}

Q@ ZEM2E &YX (precast slab segments):
Srof| Al A A o], tFEe] AFREHEY] ATl oA G+ AFHIY o)F

A AT AR A7 ghe ZYAE dE AFge] dEoR ARgstal glom,

T ~E o] vl go] FARH]] Z HlFS AL 2
ol tsle] wlE FH AFE ELQrE SHBEE JUHEE AY Yol AXsn

4 a9 GAolgRel ARAAANE AFEPF F 2AUED BHsE Zelae

SABE A AFTUWS Tl S Yk TeAiE SYnE AW PCHY vh3
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< £ 2+ z ’ = (_151'3769 )2-1-( 717638 )2 =0.520+0.358 = 0.877 < 1.2
°v fa T, 210.0000 120.0000 ' ' ' '
3l LVez) = ( 1222150 )2+( 717638 )2 = 0.402+0.358 = 0.760 < 1.2
= fa T, 192.7500 120.0000 ’ ' ' ’
@ w=F 3 g5 A S gk Hol A-AERE A (kN)
« AR o (AL 7He )
=3 FAdH A Sk g 3 F A" # sk 3t Al Sz
- Steel Concrete LT Max Min Max Min Max Min A E=
Gl 184.31 785.70 328.05 846.43 | -108.20 | 38.06 | -38.06 | 2182.55 | 1151.79 2500
G2 184.31 784.71 327.80 846.31 | -108.03 | 38.06 | -38.06 | 2181.20 | 1150.73 2500
« S ARAF (P, 7
o dAA nA S g g 3 F A A" A s k2 A 2k
- Steel Concrete | 1435 | Max Min Max Min Max Min A EH
G1 795.07 | 282580 | 1169.64 | 1751.63 | -115.02 | 98.20 | -98.20 | 6640.33 | 4577.28 8000
G2 | 795.07 | 282263 | 1169.89 | 1751.17 | -114.43 | 9820 | -98.20 | 6636.96 | 4574.97 8000
CEB AR (P2 2AW)
o A A EF IR g 33 F S I g Al gk
- Steel | Concrete | 1A 3% | Max Min Max Min Max Min A e
G1 | 795.07 | 2825.80 | 1169.63 | 1751.65 | -115.04 | 98.20 | -98.20 | 6640.35 | 4577.26 8000
G2 | 795.07 | 282263 | 1169.90 | 1751.20 | -114.46 | 9820 | -98.20 | 6636.99 | 4574.94 8000
@ w# w3 SPHR Y A ES 9% A AN A (kN)
« Al wd (Al, 7Fsd)
w3 %A 7 g E o
T g2 g <xHsle] g3 | dAAXAHE | FITY 9 ol Z ek ol %2 7w ek
0.00 64.91 284.92 224.66 64.91 284.92
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v : 3
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FILE:
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DATE: 05/13/2011

VIEW-DIRECTION

tj_.y

1 00259

EENE

@
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b ox
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@
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o
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&

-5.53840e-002
-9.69760e-002
-1.38568e-001
-1.80160e-001
-2.21752e-00L
-2.63344e-001

]
]
]
]
]
[

ST: Friction

Max : L
MIN : 2
FILE: 3}& nbst
TNIT: tonf
DATE: 05/19/2011
m
L .
<% 3.2.50 whzke Al o] v HeeE>
« A W=
4 % Model View | - box
MIDAS/Civil

® nhae
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c T

ek

Hl 2l (kN.m, kN)

<71¥ 3.2.51 vpEy A&A19 2 W e

EEERC SR

H

R
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POST-PROCESSOR,
REACTION FORCE

FORCE-XYZ

MAX. REACTION
NODE= 10

FX:  1.6768E+001
FY:  0.0000E+000
F2: -3.4695E-002
FX¥Z: 1.6769E+001

§T: Friction
HEX : 10

mm : g

FILE: §&_nt#
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@

A,=128,885mm”

®

A,=151,032mm®

@

A,=123,860mm?
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N Y == s | |
<71¥ 3.2.52 tEFol ot Hujx| g8 HALA>

FREYE AES o ARSdE BE W AddxAe] wEuda 2 zhel Wap ARS
B e A =79 AT o] &5t dEHS FEAZ T ZaYE DAY
= $Ee o o] ¥ Fxa|4 zzawel MIDAS Civils AHg3ste] Solid =
S &3 sAetd o, stEAste: @ WS E s 78 3.253 @ 19 3.2.540] UE

K

W Model View [T Beamload |G Pressusload |

i Model View [ Beamload |5, Reswelosd |

b ox

MIDAS/Civil
POST-FROCESSOR

SOLID STRESS
SIG-EFF
15414824000
1.4013424000
L.26121e+000
1.12108e+000
9.680941e-001
8.40807e-001
7.00673e-001
5.605392-001
4.204052-001
2.80271e-001
1.401372-001
3.34616e-006

4T: Jacking

MaX @ 375

HIN : L1413
FILE: Bl€ A4
UNIT: W/un’
DATE: 05/13/2011
VIEW-DIRECTION

<1¥ 3.2.54 ¥ ALHE>
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A Az Ho TASHL 1.541 MPale® g2l i, ofdiel Zeo] da ==
AAVE (FENSET AA, 20106d), 4.5.24 (4) QA %
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AYEe| WA= AP 58 o= otAsita dutkE
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& A AR B 4F F AAFE WA Aofshol
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o E, AREHR FAE FUR 240mm, ADeAW APE ALFA 200mm 2 A
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st o, 2 Ade 17 3.2.550 e
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3@50=150.00m

@ A= BAX 2 SEAS

x2o] FAA AAGe) AFL nHEGYor, Are) BAAE E 3273 2} ol
W, 2a¢E AadEe] $% A0S 99 2agEe] A FAE 330mmE AHEEHS
o,

<3 3.2.7 Ay S st Alm B>
9]

T A5 (MPa) &5 #F (kKN/m’) A
Steel 200,000 78,500 0.3
Concrete - 25,000 -

A A S 2709 AAYR o] FoH FEREo|up FXEAS 93 g o
= 1709 beam 842 A83t9h 29 3.2.562 ZAAY s dAASE AHes A
o A mde] duadas AAY e duAsE vREow o] FAY wjx 3H

A melstel Axtstel Agatsich.
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(3) AL

Area
Ixx
lyy

J
Cx(+)
Cx(-)
Cy(+)
Cy(-)

<1¥ 3.2.56 AlyEAHAS

179840.00000000
170950928637.91210000
178898762666.66460000

124431720.29681400
1406.00000000
1406.00000000
1693.61032028

776.38967972
s

s

EREES

Aot md
AREYH ] AaWE FWE Zole tmE F3oen, ZAYE AIHES FTHS
AY 9ol stsoz Astetdt. ZAYE MIIHES] 179 T2 51.377tonf= =
Y E F93g Zdojol tmel TEEINFOE AsteArt. 5 As WS F4MAE AL
o, 347y 547 AEws mdz AU & 3.2.82 T AlE W
£ 84 =] As AHeEg Aot
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<% 3.2.8 XA AH FAI>

T = Model-1 L-Model-2 L-Model-3 L-Model-4

Load Casel |40 +3 @30 + 40|50 +3 @60 + 50|30 + 3 @ 70 + 50

Load Case2 [40 + 3 @ 50 + 40|40 + 3 @ 50 + 40|50 + 3 @ 70 + 80|70 + 3 @ 90 + 70

Load Case3 |70 +3 @ 90 + 70

@ %A%
st 37b WHoR Astskgon, Zzke dEAs WHe e 2k

(a) Load Casel

;;;;;;

;;;;;;;;

<19 3.2.57 AlFA 35 A% Load Casel—1>

FEete Aol Az FAUD AR U JHA ZAYE AIVES 144
O FHonRy ¢4EF F 5o mAYE ATNE} wo)Fu molA Hw
o EREAA GESA Ak AREAns 5m¥ GEHel A B el @
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A2 3ol Load-Casel® Model-19 A% Hx 5719 ZAYE HIHEV wlwF
ERE7A &S wW7F Load Step46°l & dH o).

LITT e e . e S T e S T L L1

e

AAAAAAAA
e

<71% 3.2.58 A¥A dF5 A% Load Casel—2>

Az 5] 2aUE AIWES} e BREAA FEo] Hw thA Wy Foow
N Zade AINEES 1Y gEete 19 32579 9%% 2dAY 549 =2
JE AIWEZ} Bold FZ Agd go] thA wa BREAA GEaT. og g
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(b) Load Case?2
Load Casel<

FAYE AOHEES

. Load Case2>
FEj A H=x

-
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Load Casel®] Z$-¢} o] SEXESFso=Z A5t}

(c) Load Case3

Load Case3< ZIAYE AHIHEE H%x

. T ——— e e WL DL DL L ]

<19 3.2.60 AluA st H%: Load Case3—1>

a9 3.2.609 9 2™ TR AAEH = AHCdAN Hxe FAE AIWUE

b AAY 9ol et AHE BolFr, 2viA 292 28A FA2E AOWET bE
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x5k

TIME 45,00

'
PEs

<19 3.2.62 AlF<tA 3

(4) 344947

D Load Casel
Load Casel2 & 37}x 9] =4 &

i

(@ Model-1
Model-12 40 + 3@50 + 40 = 230m¢<! 574%F A& o|t}. F 467019 8 4AE 7HA
o ZRE gEFste WA

0
i lew, 5719 Z2AYE AOIHEES wdFge

JE AawEe 4F A% F

O 3.2.632 wEe HynwE
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40+34050+40 - casel
SE+10 -

ZE+10 -

1E+10 -

\

£, Lengthim?

Marnenti M

~1E+10

SIE+1D -

SRE+10

AE£1D - T maamum ~ -~ last step

<1¥ 3.2.63 Model—19] RHEZ(LC-1)>

¥ 3.2.9v¢ A gtz dANA HEWES HEWE HQgy FHEsE dAdAY AR
HES EruES Huztat vluwst o|th. Hd ARWMEE x5 dAA e Hu
ARHAMERT 2865% AA Yelgow, Ho FREUEE st3E dAAAY Huy &
AERT 104% =A vhebsE

<3 3.2.9 Model—19] E9E v (LC-1)>
Momentx Moment Momentmay/Momentis

AEWHERKN - m) 19,830 15,430 1.582

Er2HE KN - m) 31,223 28,288 1.104

® Model-2

Model-2+= 50 + 3@60 + 50 = 280mgQl! 574t A&Kuelrt. F 56709 848 7HA
il 9lew, Model-13} o] 57]¢] A E AIAMES WS PRy hEshs W

Holl, Az FaYE ATREY GEF AR T AZWA o274 F 342

Load-Stepo] o3t} 19 3264 we] HuRdE BEY9 HEZGAA]e wd
E BE¥E vk Rl
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50 + 3@60 + 50 - cazsel

Lengthiim}

P sment{d/mm}

SE410 - — maxmum ~~ "~ last step

<19 3.2.64 Model—2¢] RHEX(LC-1)>

HE= st DdAlolA e
EHE= st5HT dAddA e FH

a1
)
(m
f
kv)
S
[\l
N
[
X
o
o

r

<3*% 3.2.10 Model—2¢] ZHE BH|w(LC-1)>

Moment Moment Momentmay/Momentis
AEWHERKN - m) 30,830 24.501 1.256
Er2HE KN - m) 45,749 42 527 1.102

(© Model-3

Model-3 50 + 3@70 + 50 = 310m<l 5743t AHKuo|tk, F 62719 8425 7HA
i dom, Model-13 #Fo] 5719 FARE AIWHES WFUo 2Ry &5t W
Aol FHzx FAYE AIUESY = AF & HFIDA ol=277kA F 416
Load-Stepeo] a3ttt 19 3.2.66+= wZe HUEWE Fxe} FHFdAdAY =ul
o o},

E BEXE vust

—_— = R

P
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50 + 3@70 + 50 - casel

SE+10 -
JE+10 -

ZE+1 -

-
JUY

-JE+18 - Lengthim}

tomentilmm;

-4E+10

SE+10 -

maximum

=777 last step

-SE+ 10 -

3.2.65 Model—-3¢] EHEE(LC-1)>

Al A o] H
Al A o] H ol

<3 3.2.11 Model-3¢] EHE v (LC-1)>

Moment Momentas; Momentay/Moment ag

AREWME(KN - m) 37,862 30,499 1.241
FEHEKN - m) 62,610 56,667 1.105

(b) A4

Z} et GAE R wkel] ISt ddE S HESY HAuiddHo] dA e T
Aol A Fxel HF st dANAY At BEE WSk

@ Model-1

H Adgo] A= sk A= 208Step olRow, 19 3.2.66 HujHwky b
A st AetE HolErh 29 3.2.679 ¢ 192 HdddHo] 2SS B¢ A
“e BExE ol 19 HF s AdEs BHojFEr
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TIHE 2080

PRESCRIED
LINELOAD

<1% 3.2.66 Model—19] e LA stF#Z (LC-1)>

e 2080

SHEARFORCE'S

[ — . e o Il Lo [ ks s ‘
B =3 - i - =N =

wEDS0

SHEARFORCE'S

<219 3.2.67 Model-1¢] A== (LC-1)>
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ZAE AaUES] 160me ud 25F-8E7bA ¢gEHo] o THA 25me 4+
E MIWE ZIFo] uy &

t £ 3.2.12% A a5 dAA S ddHe HAug HAFes dAdAY A
Hol Hgts nlugk Aol 208WUA sts @AM AT HrpddEo] HFeT
Aol o] A Bt 8.5% A= =LA YEbR

¥ 3.2.12 Model—19] g vl (LC-1)>

Shearman Shear last Shear; max/ Shear last
Shear Force(N) 3,352,380 3,089,371 1.085
® Model-2
Ho) A=z o] WA= s WA= 295Step o]l em, 17 3.2.682> HujAdH

A st AstE HolEth 19 3.2.699 ¢ 292 HoddEe] EAsde A A

<19 3.2.68 Model—29] Hu] ddtg HAA] sts=EZ(LC-1)>
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HE 34200 i_ )
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B HP“—LL | ’7 i b u, \_‘_}7 | ’7’7:—';11‘_‘_‘ Jf’_'iﬁ;r—i* 2 |_u7 [_’_'777-——__1_‘_‘_‘

<219 3.2.69 Model-2¢] A=< (LC-1)>

£ 3213 A #F WA w4 Adgd Ay AFHF wAelA
o Ahghe W otk 205¥A 5 WANA WAF AARYo] HEF
Aol Aerench 5.6% 4% A e,

Y
(e
I

.

e

A

d

<3*% 3.2.13 Model—29] A& v]w (LC-1)>

Shearmax Sheari,s; Shear./Shearis

Shear Force(N) 4,129,317 3,910,537 1.056
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(© Model-3

Ay dereo] wAGE 8% WAL 364Step olRlen, 19 3.2.70¢ HujWete
WA SHEARE molZuh 19 3.2719 ¢ a¥e ARARgel RIS A%
9 REE obd 1Ye AF AFAANA AWYS nelFrh 2adE AaWE

Ho] glom 9WA 25me EIAYE HNIWE 150

=
0 FHeZRE 15m ¢SS v HddEdHo] dAeA d.

EEEEEEEE

E=Sppman CEE rerommemrAs sl abd sl bl ool d Ll L LLLL L L L LT

<719 3.2.70 Model—3¢] Hu] ddtg HAA] sts=3EZ(LC-1)>
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oAl AdHu} 6

U 41600
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s = S

SHEAR FORCE-S
TIE 416.00

i

[=ltens L

KeR
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<1¥ 3.2.71 Model—3¢] &= (LC—-1)>

Aozt AEHE

b wAOA e e Ay

ojt}. 205 A It
% BE= AA e

Hl gk A
9

<3*% 3.2.14 Model-39¢] A& v|w (LC-1)>

Sheary,

T GACNA YR A A

SIS A
o] HF3}F 0|

Shear, max/ Shear; last

Shearax

1.069

Shear Force(N)

4,539,982

4,850,766
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@ Load Case?2

Load Case2% & 47}A 9] mdo] # &3t s4S A3

(a) RHE

ZIgE AaHES Zol bme Zo] 2D-Beam? Z+ 84F tmE E4dAEs9Y. A
A stz @A A ZF g4 RuES HUphs HESY EYUE HUHg TEEE A
B s aA HEdAole] RulE EX el vttt
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£ .
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3 9
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o=

JE+1D A

SIE+10 -

4B+ A maximurn  ~~ "~ last step

<1% 3.2.72 Model-1¢] RHEE(LC-2)>
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<3 3.2.15 Model—1¢] EHE Hw(LC-2)>

Momentax Moments Momenta/Moment s
AEHEKN - m) 19,606 15,430 1.271
HEEHE|LN - m) 31,186 28,288 1.102

(® Model-2

Model-2%& 50 + 3@60 + 50 = 280m<Ql 5743t A&uoltt. F 56719 84F 7HA
3 9on, RE ZAUE NIOUEE Hx ZAYE AIWES ¥E AF T HEG
of o]27]7kx & Wel <t&Esh= Aolth F 56WHAIS Load-Stepe] Zasith 1H

3.2.73% uwwe] HAYEHNE Fxo} HFIANAY RHE EXE Hugk Zolr

dE+10 -
3E+10 -
JE+10 - .

Z1E+10 - ;i

-1E+10

FamentN/mm}

-ZE+10 -

SE+1D

AE+10 -

SEE41D - T maximum 777 last step

<% 3.2.73 Model—-29¢] EHELZ(LC-2)>
2162 A stF SdAdA BEMES} FRuE Hoigty HFes dANAY] A
=

3
Edot BRAES Hojgtat vugk Aotk A FRUEE s5HF dANAY F
At FRAEE sTHE GACdA Y A
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3% 3.2.16 Model—2¢] EHE v (LC-2)>

Momentmax Momentas; Moment ./ Momenty,
AW E (KN - m) 32,150 24551 1.310
EEAEKN - m) 45,820 41,527 1.103

(© Model-3

Model-32 50 + 3@70 + 50 = 310mgQ! 5741t AEuolth, & 6270
aglom, HE ZAYE AIVNES HE FAYE AIWUES ¢F A

of eol=2774A g Wl gEst= Zolvh. & 629419 Load-Stepel

50 + 3@70 + 50 - ¢case

EE+1T -

AE+10 -

=T+l o A

ZE+10 -

K omentiH/imn

AE+10 -

£E+10 -

410 - maximum  ~ -~ " last step

<19 3.2.74 Model-3¢] EHEE(ILC-2)>
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3% 3.2.17 Model—3¢] EHE H]w(LC-2)>

Momentmax Momentas; Moment ./ Momenty,
AW E (KN - m) 39,015 30.499 1.279
EEAEKN - m) 62,764 56,667 1.108

@ Model-4

Model-32 70 + 3@90 + 70 = 410mgQ! 5747+ Aot}
aglen, B ZAYE AIMES Hx &
of ol277kA] & Wl ¢Edt= Aot F 8

3.2.75+= W] HUYRWE BIxol HEWAAL ZHE F

70 + 3@90 +
BE+10 -
EE+10 -
JE+10 -

JE+1D -

70 - casel

e

N
L
)
lo
—
e}
[oV]
T
w2
=+
o
o
o
e
fo
ol
ol
kY
I
o

-2E+10 ¥

M oment{N/rmni

“AE+10 -

-SE+ 14

BE+19 -

-1E+11 -

12E+11 - maximum
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1 segment F28 = 3.33x113.49 = 377.92 kgf
Y B =F = 5832 kgf
wpA A = FAE/EHEAF = 0.06
Hredy = 14.38 kgf/cm?®
Ade A = 113.49 cm®

2 segment FAE = 14.38x113.49 = 1632.0 kgf
S BE 2F = 11664 kgf
@A G = FE/EHEASE = 0.14
By = 12.59 kgf/cm?
Ady oA = 113.49 cm®

3 segment F29 = 12.59x113.49 = 1428.8 kgf
B A5 = 17496 kgf
wpEA A = FE/EHEAF = 0.08
oty = 27.44 kgf/cm®
APy ddA = 113.49 cm?

4 segment F29 = 27.44x113.49 = 3114.2 kef
B 2T = 23328 kgf
nZA G = FAHE/EHB25 = 0.13
Haerd = 37.03 kgf/cm?
AdY oA = 113.49 cm®

5 segment F29 = 37.03x113.49 = 4202.5 kgf
S B A= = 29160 kgf
@A S = FE/EHEASE = 0.14
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<R 3.2.32 Ao AAA Ul ABAME AR ¢ Qe
A WA S G vk 0 < B>
A% = Aol AR 6% Ad AR 7% Adl AR 8%
(km/h) R(m) f R(m) f R(m) f
120 6,900 0.0364 7,100 0.0360 7,200 0.0357
110 5,800 0.0364 5,900 0.0361 6,000 0.0359
100 4,800 0.0364 4,900 0.0361 5,000 0.0357
90 3,900 0.0364 4,000 0.0359 4,000 0.0359
80 3,100 0.0363 3,100 0.0363 3,200 0.0357
70 2,300 0.0368 2,400 0.0361 2,400 0.0361
60 1,700 0.0367 1,800 0.0357 1,800 0.0357
50 1,200 0.0364 1,200 0.0364 1,200 0.0364
40 800 0.0357 800 0.0357 800 0.0357
30 400 0.0377 450 0.0357 500 0.0342
20 200 0.0357 200 0.0357 200 0.0342
FHEdR FE7HE A gkl A el 9l AY of A=A el f1A]8kA]
ot shdets ehsbile] Aefe] rhgstel wak ol AAAR WEE flvhd Ak 8l

o\

=R Fx A ]Eel B 7 H 20090 ok, Ao F9EANE E 32333 Hrh

<E 3.2.33 TEHAA U Ao FEHAD

. Hol THEA (%)
I EN=E =R e g A4 TAER
(km/h) =B 24 7 A R 2HA) EE) AHA)
120 3 4
110 3 5)
100 3 5) 3 6
90 4 6 4 6
80 4 6 4 7 6 9
70 5) 7 7 10
60 5 8 7 10 7 13
50 5 8 7 10 7 14
40 6 9 7 11 7 15
30 7 12 8 16
20 8 16

e f = FAAYE NG =0 BAC e, o71A HldAF p= v
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<3 3.2.34 41,=0.06 AE&A] AE7bsst Ao FEAAR

No. | seg % | #8499 | vzAzy | vnddy
S.F. H] a1
of Seg. (kN) (kN) (kN) (kN)
1 696.915 695.863 41.752 38.273 | 1.09
2 1,393.830 1,391.727 83.504 76.545 | 1.09
3 2,090.745 2,087.590 125.255 114.818 | 1.09
4 2,787.660 2,783.453 167.007 153.090 | 1.09
5 3,484.575 3,479.316 208.759 191.363 | 1.09
6 4,181.490 4,175.180 250.511 229.635 | 1.09
7 4,878.405 4,871.043 292.263 267.908 | 1.09
8 5,575.320 5,566.906 334.014 306.180 | 1.09 e
9 6,272.235 6,262.770 375.766 344.453 | 1.09 !
10 6,969.150 6,958.633 417.518 382.725 | 1.09 2
11 7,666.065 7,654.496 459.270 420.998 | 1.09 e
12 8,362.980 8,350.360 501.022 459.270 | 1.09 A}
13 9,059.895 9,046.223 542.773 497.543 | 1.09 (5.5%)
14 9,756.810 9,742.086 584.525 535.815 | 1.09
15 10,453.725 | 10,437.949 626.277 574.088 | 1.09 gt& A
16 11,150.640 | 11,133.813 668.029 612.360 | 1.09 | T &%
17 11,847.555 | 11,829.676 709.781 650.633 | 1.09 |(120tonf)
18 12,544.470 | 12,525.539 751.532 688.906 | 1.09
19 13,241.385 | 13,221.403 793.284 727.178 | 1.09
20 13,938.300 | 13,917.266 835.036 765.451 | 1.09
21 14,635.215 | 14,613.129 876.788 803.723 | 1.09
22 15,332.130 |  15,308.993 918.540 841.996 | 1.09
23 16,029.045 | 16,004.856 960.291 880.268 | 1.09
24 16,725.960 | 16,700.719 1,002.043 918.541 | 1.09
25 17,283.492 | 17,257.410 1,035.445 949.159 | 1.09
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<% 3.2.35 p,=0.10 A&+ g7t A $HAHAD

No. seg =& T2 A ey w2 A 3 e w11 F

S.F. H| 11

of Seg. (kN) (kN) (kN) (kN)
1 696.915 693.791 69.379 65.910 | 1.05
2 1,393.830 1,387.583 138.758 131.820| 1.05
3 2,090.745 2,081.374 208.137 197.730 | 1.05
4 2,787.660 2,775.165 277517 263.640 | 1.05
5 3,484.575 3,468.957 346.896 329.550 | 1.05
6 4,181.490 4,162.748 416.275 395.460 | 1.05
7 4,878.405 4,856.539 485.654 461.370 | 1.05 ESE:
8 5,575.320 5,5650.331 555.033 527.280 | 1.05 )
9 6,272.235 6,244.122 624.412 593.190 | 1.05 A
10 6,969.150 6,937.913 693.791 659.100 | 1.05 —a
11 7,666.065 7,631.704 763.170 725.010 | 1.05 o
12 8,362.980 8,325.496 832.550 790.920 | 1.05 3 F
13 9,059.895 9,019.287 901.929 856.830 | 1.05 (9.5%)
14 9,756.810 9,713.078 971.308 922.740 | 1.05
15 10,453.725 | 10,406.870 1,040.687 988.650 | 1.05 o)
16 11,150.640 | 11,100.661 1,110.066 1,054.560 | 1.05 = am
17 11,847.555 | 11,794.452 1,179.445 1,120.470 | 1.05 o o
18 12,544.470 | 12,488.244 1,248.824 1,186.380 | 1.05 |(200tonf)
19 13,241.385 | 13,182.035 1,318.203 1,252.290 | 1.05
20 13,938.300 | 13,875.826 1,387.583 1,318.200 | 1.05
21 14,635.215 | 14,569.618 1,456.962 1,384.110 | 1.05
22 15,332.130 | 15,263.409 1,526.341 1,450.020 | 1.05
23 16,029.045 | 15,957.200 1,595.720 1,515.931 | 1.05
24 16,725.960 | 16,650.992 1,665.099 1,581.841| 1.05
25 17,283.492 | 17,206.025 1,720.602 1,634.569 | 1.05
¥E 3.2.36 u,=0.14 AEA] Ag7lsst Hd THHAD

No. seg £4 | TAARE | wEARY | vnddy

S.F. H] 11

of Seg. (kN) (kN) (kN) (kN)

1 696.915 690.650 96.691 93.237 | 1.04
2 1,393.830 1,381.300 193.382 186.474 | 1.04
3 2,090.745 2,071.950 290.073 279.711| 1.04
4 2,787.660 2,762.600 386.764 372.949 | 1.04
5 3,484.575 3,453.250 483.455 466.186 | 1.04
6 4,181.490 4,143.900 580.146 559.423 | 1.04
7 4,878.405 4,834.550 676.837 652.660 | 1.04 .
8 5,575.320 5,525.200 773.528 745.897 | 1.04 7;;_}
9 6,272.235 6,215.850 870.219 839.134 | 1.04 o %
10 6,969.150 6,906.499 966.910 932.372 | 1.04 1‘”
11 7,666.065 7,597.149 1,063.601 1,025.609 | 1.04 s
12 8,362.980 8,287.799 1,160.292 1,118.846 | 1.04 73 A}
13 9,059.895 8,978.449 1,256.983 1,212.083 | 1.04 | (13.5%)
14 9,756.810 9,669.099 1,353.674 1,305.320 | 1.04
15 10,453.725 | 10,359.749 1,450.365 1,398.557 | 1.04 oF 2 )
16 11,150.640 | 11,050.399 1,547.056 1,491.795| 1.04 % g
17 11,847.555| 11,741.049 1,643.747 1,585.032 | 1.04 | 9ani0nm)
18 12,544.470 | 12,431.699 1,740.438 1,678.269 | 1.04
19 13,241.385 | 13,122.349 1,837.129 1,771.506 | 1.04
20 13,938.300 | 13,812.999 1,933.820 1,864.743 | 1.04
21 14,635.215| 14,503.649 2,030.511 1,957.980 | 1.04
22 15,332.130 | 15,194.299 2,127.202 2,051.217 | 1.04
23 16,029.045 | 15,884.949 2,223.893 2144.455 | 1.04
24 16,725.960 | 16,575.599 2,320.584 2,237.692 | 1.04
25 17,283.492 | 17,128.119 2,397.937 2312281 1.04
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Aisanel dEsbe] bsd A0Ae widAe dFen sene A v
A5 o8 AYHE 2adE APl o8 A9Y + dvh AFY 2ol A5
g 7] ZAYE ZX 18MPag 7w o2 3 3 E&AUYHE OMPaudl A mtEA el &

<E 3.2.37 PHEASS FUPA] B2 GESHD 48705 A0 >

. THAA == (kN) A &7Fs A3 (m)
S

(%) A st whek A 8t HAekd Afst wkekd ) 8t

0.0 24,638 12,319 6,000 3,000

5.5 24,258 12,129 5,600 2,800

0.0 9.5 24,271 12,135 5,400 2,700

13.5 24,210 12,105 5,200 2,600

0.0 24,638 12,045 4,500 2,200

5.5 24,258 12,129 4,200 2,100

008 9.5 24,571 11,986 4,100 2,000

13.5 24,210 11,794 3,900 1,900

0.0 24,638 12,319 3,600 1,800

5.5 24,547 12,273 3,400 1,700

0-10 9.5 23,972 11,986 3,200 1,600

13.5 24,054 11,639 3,100 1,500

0.0 23,954 11,497 2,500 1,200

0.14 5.5 24,258 12,129 2,400 1,200

9.5 24,121 11,536 2,300 1,100

13.5 23,899 11,949 2,200 1,100

0.0 24,638 12,319 1,800 900

0.20 5.5 24,547 11,581 1,700 800

9.5 23,972 11,986 1,600 800

13.5 23,278 10,863 1,500 700
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i

(a) 7Hd=

n@200

4.800

24@200

ﬂﬂi 5@200=1.000 2@230 ,2@200, 3@250=750 , 2@226 , 3@250=750 ,2@200, 2@230 . 2@200, 3@250=750 214,
Eﬂ! =460 | =400 =453 =400 | =460 | =400
hae s XA
Y ~ —
|
f
! Y —
iz
22382 N T2) Hi6
HW 70 Lm 2@200, 2@226 2@200] 2@230 [ 2@200
88 * 5@200=1.000 20 ¥ =400 T 3@250=750 | =453 T 3@250=750 T =400 T =460 | =400 @ 3@250=750 214
(b) Wl <Z7dAl
0]&] ol=x=2 @) o u A
<19 3.2.176 dYE d=dE Madx E wj A
=~ =~
|22 7]
(a) Nd=
12.455
1144@250 460, 5@250 253 5@250 460 5@250 227 5@250 460 5@250 253 5@250 460, 4@250 16
W:W.ooo[ [ =1.250 [[ =1.250 [ [ =1.250 H =1.250 { { =1.250 [[ =1.250 [ [:1‘000 an
H22 H16 T3)H16 He= H22
(b) Wl <=7Al
hya & ol=2 o o u 1A
<19 3.2177 ¥AY d=dE] Madx E AN
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® @Ferd vhewel AFY @ Fubel FAp A7
Agerd viehwe] 285 ARY 3L Buke FAME wF Aol wel 4RF 2
32w 3.2.380 vep g

an | =4 | @4 Ae ek (sl A e
(m) (m) | ) e e gaot Azgean | et | SeeEA
100 12.455 1,246 22 27,000 25 69,000
150 12.455 1,868 22 41,000 25 103,000
200 12.455 2,491 22 55,000 25 137,000
230 12.455 2,865 22 63,000 25 158,000
300 12.455 3,737 22 82,000 25 206,000
400 12.455 4982 22 110,000 25 274,000
600 12.455 7,473 22 164,000 25 411,000
800 12.455 9,964 22 219,000 25 548,000
1,000 12.455 12,455 22 274,000 25 685,000
% WbEA  AMFA AGEA 48 BE Y G/ (EESSE, 2010)
JEzAn e Ao wFHAN Go] o] Foj i, Brlele] M7t B LA
ror], woFe AYFUAANY FAAFEY A, A @ A, AFAEA 59 ]
go] Z7beA Wt
@ ADAA ] wpE F7b ulE
dae azsdne Al AAuAe]l wE Fsugoe wAsA @tk a9
3.2.17801 45k o], AU MK e] wlE Frhulge B AgeA FEd sl ¥ H
FAAwel el dlate] AAstArh. A4E A¥E UEuw E 3.2.399 2
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<I¥ 3.2.178 ddd d=sdB g tudd 9 FWIAAR g

< 3.2.39 LA o wZ F7hu g A >

ST S A (m?) | FL7dol(m) | ARF(ea) | FF F(tonf) | B7HHY) | FH)&(HY)
920
Q)
g4 0.0028 (=4 x 230) 4 20.5 1,500 30,809
_ _ 1380 920
3] ¥}ak
) v EER) 2] 1 0.0019 (=15 x 920) (=4 x 230) 129 1,500 19,369

3.2.1790 A9} 7o), #dA Hxu L [LMe2 7}4d3% PSC Box u#e] o
ANE #Zaste] AAE P o, ILM PSC Box & YIAAE zhers] A ste] YeEUH
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uuuuuuu

50.000-+19860.000+50.000=1,240,000

n

<3 3.2.40 ILM PSC Box w&9] <=zt #

250000 J5.00

48125.000=500.000

650.000

ul 5,6_ FCM PSC BOX

F&1 7_ ILM PSC BOX

s

BED

£

™

s | freos e e

<1¥ 3.2.179 ILMe.Z 7Hd% PSC Box

WFAL (00—-00 257>

Uy (L=1,240m, B=12.7m, H=3.5m)>

14] ILM % 7HA R =9 @7k () =4 ()
1.57] ¢4 0.57 2] 456,774,194 260,000,000
2.4 27 0.47 2] 470,085,470 220,000,000
33775 Az 73.95 TON 2,500,000 183,876,264
477305 A= 8 A 73.55 TON 250,000 18,387,626
577158 Bl 0.56 2] 50,544,000 90,000,000
6.P.C BOX ZAAFH A= 142.92 TON 3,500,000 500,229,442
7P.C BOX ZAAFH AA 2 Al 14292 TON 1,200,000 171,507,237
8P.C BOX ZAAFH == 24,212 M2 5,000 121,059,379
9.1z =ity 142.92 EA 4,200,000 600,275,331
10.5 %129 (LAUNCHING) 0.57 4 562,183,623 320,000,000
11.74 4] H (LAUNCHING) 0.57 2] 316,228,283 180,000,000
12773 24 (o)) 0.57 EA 79,057,072 45,000,000
137853 A (Lt 5) 0.57 EA 14,054,591 8,000,000
14k =l A= 3 s)A 0.78 3] 32,051,282 25,000,000
15, TOWER CRANE A}H&-% 21.49 N4 9,000,000 193,440,000
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o g F7HES 30% EFoto] stk oldl, dAAEHdnied

R e Entg e V|EEAR = A7EAA A4055(0-5-34, 2004)8] A RE &

=

i

— FEon AAFAA 1L WY gEson
()M | zopopn | A2y |2 | 2 | A%g/Ene | dan 28| 49 | B3A | AR/
100 |12.455 5,000| 66,000 34,000 2,000 -96,000 28,000 107,000, 288,000 231
150 |12.455 8,000 66,000 37,000 3,000 -144,000 42,000, 114,000] 386,000 207
200 | 12.455 11,000, 66,000 41,000 4,000 -192,000 56,000] 122,000f 484,000 194
230 | 12.455 12,000, 66,000 42,000 5,000 -221,000 65,000 125,000 542,000 189
300 | 12.455 16,000, 66,000 47,000 7,000 -288,000 85,000] 136,000/ 680,000 182
400 | 12455 21,000 66,000 53,000 9,000 -384,000 113,000] 149,000 874,000 175
600 |12.455| 32,000/ 66,000 65,000 13,000 -575,000 170,000{ 176,000 1,266,000 169
800 |12.455( 43,000, 66,000 78,000 17,000 =767,000 226,000  204,000] 1,656,000 166
1,000 | 12.455| 53,000| 66,000 90,000 22,000 -959,000 283,000 231,000] 2,046,000 164

g | me | B vE | Eeglas e A8 Een
MM | A | B 2EA | AFQE | TANSE | AR | BB | A
100 | 12.455 200] 249,000 230| 286,000 -96,000 6,000] 107,000| 266,000 214

150 | 12.455 200| 374,000 230 430,000 -144,000 10,000 114,000] 354,000 189

200 |12.455 200| 498,000 230 573,000 -192,000 13,000| 122,000| 441,000 177

230 |12.455 200| 573,000 230| 659,000 -221,000 15,000| 125,000] 492,000 172

300 |12.455 200| 747,000 230| 859,000 -288,000 20,000| 136,000 615,000 165

400 |12.455 200] 996,000 230| 1,146,000 -384,000 26,000| 149,000] 787,000 158

600 |12.455 200| 1,495,000 230| 1,719,000 -575,000 39,000| 176,000] 1,135,000 152

800 |12.455 200 1,993,000 230| 2,292,000 =767,000 52,000| 204,000 1,482,000 149

1,000 | 12.455 200| 2,491,000 230| 2,865,000 -959,000 65,000| 231,000] 1,828,000 147
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ol

AARoE AREYn A ge FEe At Fubd 2 AFH B W)
=
=

Ask=d Ao

A WE TAHES AEsATt. 7 Ade oS ¥ 3.2.459 2t

3 3.2.45 AP A" qFE] whE FARD
GRHEE)

T 50 m 10.0 m 15.0 m 20.0 m 25.0 m
19l g 18,700 18700 25,000 25,000 37,800
uj 1,000 2,000 3,000 4,000 5,000
FA A
99l 2,760 2760 2,760 2,760 2760
27 22,460 23,460 30,760 31,760 45,560
ul
Hw 14513 23,584 32,655 41,726 50,797
(F=49)
A% :
(F2d 23 L3 7.257 11,793 16,329 20,865 25,401
(7]'i —]]_j_) ) y ) ) )
A 21,771 35,378 48,984 62,591 76,198
| 2 13,057 21217 29378 37,539 45,699
_ 4 %) 3 A 6,963 11,316 15,668 20,020 24,373
A A3
Z 7} 43 70 97 125 152
27 20,064 32,604 45,144 57,685 70,225
EEDIS 1,534 1,534 2.302 2,302 3,069
2] 2] of Hyl 2,198 2,198 3,297 3,297 4,396
A 3,732 3732 5,599 5,599 7465
Aol o) (5 | 100k0nt 13,304 13,304 13,304 13,304 13,304
& A 81,332 108,479 143,793 170,940 212,753
o 7} 28,290 91/m* (37,732 ¥/m? 50,015 ¢1/m? (59,458 9/m? 74,001 $1/m?
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o A7 wFS dWer AREHEE dEsr] A% e AR, 27 =

TES AR FAER, AFHE A7) AR AW R AFH, Ao AAW,
=284V Sor AgF Aades s dn

wA ZAYE FAS 9 AxdoRE Fr|Hde, ARy, 2de] vtes 9%
Qo] FE ofFA HY. =dE 4 A7 24H= %S B dmot 10m=

0.5tonf, 15m¢t 20m*= 0.8tonf, 25m+= 1.5tonf AF&3lgion, 714& E7AE(7] A

5e/m? 3kl & 1,8400% AA
stttk A Ao 74 FAUMHEADL) 408 FRELIDE ImPAoR Adst=
= s eH, 7HAL ARbAA Y A FAAYS 238} 7HA S 2 she] 300
T /tonfo 2 AASACL A AAYE ZAYE B HIZoRZ FAHY e
o, Z23YE E2L& 21MPaz AEsIY EelB 24 Zolo wel 5m,10m¥ W F
A, 15m, 20m¢d Al i, 25med yl 7Hel Ao AAe=E sto] ekl
v = 100tonfe] +A vl 7iet AHEes Sl HEZ2 45 Ak

AT gREdn GEAFS A% AP As9e FASREE 2aEE v

R

o
1

LS AT Bde vbe 2 e E8EF2 1

i

poy
o

rlo

of!

S5 AR A3 el 23 TS @A st = 9 oiduFe] 230me AE-<

E Ak o 7B AR SdEe] £4 A7]= 10m=E ddEy, aE A%l

&
™

FEE A4F Bast Ao FAsAL,

=
I
o
o
_\'i_ll

<X 3.2.46 A +4 AL Db

T 7t A
HY
A 2} A (F=71e)) .
(Z=7 2+ 3 3}) La7 3,000,000 /tonf
(72 H)
Al 2 15,00,0009 /tonf
AN A FF A 2] & Al 800,000 /tonf
Z2 5,000 /tonf
ZAYE 66,394 /m”
A A] o
HY 2,500,000 /tonf
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¥ 3.247 B AAW FFA

L = bm

9H A A=0.0028m”

= =
T &2
5m 10 m 15 m 20 m 2 5m
45 ton 7.3 ton 10.1 tonf 12.9 ton 15.7ton
HY | wswa
(FA49) [140.0 (kg/m)
AY G = dea, A Aol = EYHAo]+3m
0.36ton 0.58 ton 0.81 ton 1.03 ton 1.25 ton
4 SR
A=A 0.001 m®
R Im 305 X t=0.01
A A 4.84 ton 7.86 ton 10.89 ton 1391 ton 16.93 ton
. 2.4 ton 3.9 ton 54 ton 7.0 ton 8.5 ton
L3337 o] A
(7}=21) | 33.6 (kg/m)
L=3m 1ImitZd oz A3
Nl A 7.15 11.61 16.08 20.55 25.02
AF3 0.114 m® ‘ : : : :
Awg| EY L
T H L 00248 m’ 1.56 3.50 4.48 5.45
2A 8.70 ton 14.15 ton 19.59 ton 25.03 ton 30.47ton
T & 5m 10 m 15 m 20 m 25 m
2312 m® 2312 m® 34.68 m3 3468 m® 46.24 m®
= E 5m~ 10 m - 2ea, 15m~ 20 m - 3ea, 25 m - 4ea
AA W Al = 501m®
A A HP-A2 = 6.55m’
0.88 ton 0.88 ton 1.32 ton 1.32 ton 1.76 ton
Hyl
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A3 75 ut 7 5t

A% _
(m) T @t T @7t T @t

(M?) (<) (F/m) (¢) (F/m) (1)
100 1,167 26,442 409 21,424 1,468 26,413 78,399,463
200 2,335 26,442 318 21,424 2,936 26,413 156,798,927
230 2,685 26,442 941 21,424 3,376 26,413 180,318,766
400 4,670 26,442 1,636 21,424 5,871 26,413 313,597,853
600 7,004 26,442 2,454 21,424 8,807 26,413 470,396,780
800 9,339 26,442 3,272 21,424 11,742 26,413 627,195,706
1000 11,674 26,442 4,090 21,424 14,678 26,413 783,994,633

® HIIER ¢ "HESA ARIAH HE 33 ¢ S (FEMHLR,2010)

T i B F4d4do] 10.0mol <3 18
A A 23,460
A2 (FRA2Y 2 35,3787 &
AN AFEA 32,604 A
A A 37324 9
8] (fr ) 13,304 ¢
A 108,479 ¢!
L=230m, B=12.455 @7} $)/m% 37,732 ¥
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r 1
o
iu)
X
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ox
X
ff
Ry
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Lo,
S
o
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W2
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o
o
J

o

stolmd 3 3.2.507 2t}

<E 3.2.50 AREHB S5 HIA>

by Al

& = it 4 T = 9] = = o
* = F AW _ - 492,135,227
2.1+ = _ - 328,922,653
A EvA/E 2t 8*12011—1%%%00 m) 812 M3 11,092 9,005,694
AFFF /e gt 0-7m 2,685 M2 26,442 70,996,504
74 E ke =23y A 941| &/m 21,424 20,153,556
A5 nke 43] 3376 &/m 26,413 89,168,702
A e /ST A i 2,621 M2 379 993,301
A S R 2,621 M2 3,764 9,864,878
AFEHA /2T EEARERE! 2,621 M2 448 1,174,139
225 o] A g8 2 7% 2,865 M2 98 280,735
225 o] A ER RS 107] M2 276 29,580
o) ~ZTIY/BS XA Z OH 2,621 M2 1,469 3,850,028
o~ T X/ A E RSC-4 3,931 M2 203 798,048
Aoy A A 347+ ¢+ 600x800x1,200mm 4 Az 6,288,508 25,154,032
Wy R/ T8 (3% F & ,450x250x10) 2l A& 44,580 89,160
AR/ s 5 (3555 ,500x300x10) 2l A 63,671 127,342
W TBM A A g 5 1 7N 26,083 26,083
w4 2 A X 2~ gl g 22, D100mm 8 M 60,825 486,600
A FR T A =) Eay ) I B 35,728 285,824
NOTCH %] 460 M 6,930 3,187,800
A7t ex4 Ly 158/  TON 452,584 71,661,697
IR 23 m 938,650 21,588,950
*, 2h 2 A ) - - 163,212,574
B 25-27-15 820, M3 57,610 47,241,818
v 2 25-24-15 120 M3 55,770 6,713,536
a4 A H(SD40) D25mm 49| Ton 690,000 33,965,250
a7 A (SD40) D22mm 40| Ton 690,000 27,600,000
178 = 72(SD40) DI19mm 30|  Ton 690,000 20,700,000
1742 A (SD40) D16mm 30|  Ton 690,000 20,700,000
a2 A (SD40) D13mm 8 Ton 690,000 5,831,880
B2 7(SD30) D25mm 050  Ton 695,000 344,025
1% (SD30) D13mm 0.17|  Ton 695,000 116,065
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A% 2 Buiele FAL AT B FES T welste] wadgel mE
Sejpel AA FAUE WusE e Eoh 2t o714 @FEA AFY L By

of hal e Aol ey mj$ e o 4 )
<E 3.2.51 AREYB FA Q] B w> (gHe] €
3T %) VA= B 2= B>
ﬁ%} 7%“!“%:1 1; %%A]é% /E)_TEEHE— o“‘l“aﬂ]—‘i oTEﬂ]E—
) &k (23 10m) 2 F A A & AHH]
m b m -
(FeA - (@FEA) | (FEAF FA S
100 78,399 108,479 135,572 213,971 244,051 +149%
200 156,798 108,479 271,144 427,943 379,624 -11%
230 180,318 108,479 311,816 492135 420,295 -15%
400 313,597 131,616 542,289 855,887 673,90 -21%
600 470,396 143,185 813,434 1,283,831 956,619 -25%
800 627,195 154,754 1,084,578 1,711,774 1,239,333 -28%
1000 783,994 166,323 1,355,723 2,139,718 1,522,046 29%
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(6) Auel g FEEHES FAA H71

=1 o 11—
MA 3ok,
% 3.2.182 B ¥l 3.2.183¢ 4%k o], dAA BHEEY HE didugS it

A5 Alolel = 1:59] #A7F AR o] i),

20,900
45Q 2,000 ‘ 2@3,500=7,000 ‘ 2,000 ‘ 2@3,500=7,000 ‘ 2,000 45(
PSMAZZ (t=80mm) C oF ROAD
%EHE (t=300mm) EEHK'E_:?_ OE! HJ‘ _:?_

2,300

%
Y
=
2,300
~3,200

2,250 5,300 5,800 5,300 2,250

20,900

<19 3.2.182 7T JFdHE>

10,200

250 2,650 5,300 1,800 450

LEVEL ° 5 LEVEL
%o& 1,867 J483J 700 laszl 3,785 Masl 700 l 1,900 l

<71¥ 3.2.183 T X AL>
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19 3.2.184~71% 3.2.186°0+= AFF

10,200

450

1,800

08¢

|

1,771

10

5,300

3,785

2,650

250

2,067

=
o

<19 3.2.184

10,200

450

1,800

5,300

2,650

250

|

1,771

10

-2.00%

S=

Lass | 7o 4f°

3,785

MasJ 700 lsszJ

2,067

<1¥ 3.2.185 %1l

<71¥ 3.2.186 75 BY TH>
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3.2.188°1 ¢k Zo], dALdAA HEF] HE thusFe i

i 4xE, F 21.07m, b 45+ 3@55+ 45=

A T

&
ARt AY (A ) S AAs Y. el e
2

240mm, AEYHH AHAR HAFA 290mm 2 ALy g

A% Abelel = 159 @x7F AA o] gk,

T

21.070
10.620 10.450
620, 9.000 500 20 500 9.000 450
LX< HIS

1l

Tl 1 [l Tl ] il

3.010 ‘ 2.600 ‘1.030!

! 1.370 ‘ 2.600 ‘ 3.010 ‘ 2.600 !1.030 1200‘ 2.600 ‘ |
20
<71¥ 3.2.187 YA IFFHE>
10.440
490 _ 500 9.000 _450
1 5.305 ‘ ‘
. of ROAD (ﬁ of SLAB
|
o
I
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10.440
Mt = 1.200 2.600 3.010 2.600 1.030—
e = |
24=%Con' ¢ fck=27MPa)
g
<

I|X|E-||°E| \ 7}|%E|—
30kg, L=300mm (SM400 10t) NE R 7|21t
' 30kg, L=300mn (SW400, 101)
<19 3.2.189 dUAA HYH FYY S >
10.440
o et =AU 1.200 2.600 3.010 2.600 1.030

<1% 3.2.191 YA &
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Aol A
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o
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$150 x 300mm 3

T8 of

3

(4.2.2D& AH&

= A
L |

VERE f,E

i

ﬁo

—

0

&l oF

2(4.2.22)9F o] +

-
R

1.,(D

i8S

4.2.3 Fx).

(4.2.21)

f 418

fClI

(4.2.22)

'f-(,'LI(t):[3 CC(t)fCH

(4.2.23)

-

— exp

Bee(t)

TOFOFOZO
20506060
SN SN
K[mNjo|mNjo
W) ) w )

— — I—3

—————
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3 3.2.43 3F AWIE AFel & x>

(28) A= () Bee(t) Feu(t) (28) A= () Beelt) Feu(t)
15 AIZF | 0.63 0.51 17.7 MPa 32 A1z 1.33 0.65 22.8 MPa
16 A1z | 0.67 0.52 18.1 MPa 33 AIZF | 1.38 0.66 23.0 MPa
17 A1 | 0.71 0.53 18.6 MPa 34 AJZF | 1.42 0.66 23.1 MPa
18 Azt | 0.75 0.54 19.0 MPa 35 AIzE | 1.46 0.67 23.3 MPa
19 AIZE | 0.79 0.55 19.3 MPa 36 A+ | 1.50 0.67 23.5 MPa
20 Azt | 0.83 0.56 19.7 MPa 37 AIZF | 1.54 0.68 23.7 MPa
21 Azt | 0.88 0.57 20.0 MPa 38 AlF | 1.58 0.68 23.8 MPa
22 Azt | 0.92 0.58 20.3 MPa 39 Azt | 1.63 0.69 24.0 MPa

27 23 A1z | 0.96 0.59 20.6 MPa 27 40 A1z | 1.67 0.69 24.1 MPa

24 A2+ | 1.00 0.60 20.9 MPa 41 Ak | 1.71 0.69 24.3 MPa
25 A1z | 1.04 0.61 21.2 MPa 42 A zF | 1.75 0.70 24.4 MPa
26 A7k | 1.08 0.61 21.4 MPa 43 A2+ | 1.79 0.70 24.6 MPa
27 A1z | 1.13 0.62 21.7 MPa 44 A7k | 1.83 0.71 24.7 MPa
28 A1z | 1.17 0.63 21.9 MPa 45 A7k | 1.88 0.71 24.8 MPa
29 A1zF | 1.21 0.63 22.1 MPa 46 A+ | 1.92 0.71 24.9 MPa
30 A1z | 1.25 0.64 22.4 MPa 47 A zF | 1.96 0.72 25.1 MPa
31 Az | 1.29 0.64 22.6 MPa 48 A7k | 2.00 0.72 25.2 MPa

dutrow ZAYE AFAEE AAE 45 AFHe A= AAVE dEsA =
o] 2/301% HE= FHA 14MPacoldoll A @& stA Holdlth. & 3.2.520014 9 o], 3

MES AHF LEE0TIR 1647 S/ PYs AANEFE /30149 e AL
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grsune] rEstdF YAl e AAEE BAE] 9)ske 10.0me] A g
Agaa EEAR P4l AAAAe AAE wgow FAME AAHIAT. =
3.2.54 # 3x 3.2.550 A FHo] FFue AF FFEEHE GE7HAE TRl dHEA
mhebk ®mo} oF 35%9] FAMIE fHashs Ae & 4 Ad

<E 3.2.54 7o @A FAH] 24>
S} 74]
*FEd T+ 4 T @ o 9
o 7t = o H] 3

TZn-A et (B=20.9.1.=580.47) 1 2] 2,361,323,650

1. EFepd & E 1 2] 2,361,323,650 | 2,361,323,650
Za¢E A o =) 3,993 M3 10,600 42,325,800
AFH(FH) g7-33] 12,154 M2 46,178 561,247,412
AFA () 338 M2 46,178 15,608,164

F kg =2 43] 26,276 | &/M3 39,140 | 1,028,442,640
T kg EIERRRPEE:S 4,442 /M3 39,140 173,859,880
2Ho] A A X L Bg 12,154 M2 99 1,154,630
2F o)A A W A& 338 M2 278 89,570
= H 23] YA 12,122 M2 440 4,060,870
A3 x2d B3k 1,256.8 ton 395,486 497,046,804
S B oA 2k Ay 12,132 M2 3,090 37,487,880
HAatezd B 1,256.8 ton 514,668 646,834,741
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<% 3.2.55 751 H4EEHE FAMH] F4>
a A
¥ % i 2 w2 | w9
& 7} = 9 v

FZu-gtS< e 8 ( B=20.9, L=580.47) 1| A 1,526,500,731
2. 4% Zen 1,526,500,731
1) Saln Az 1,434,192,825
zageey | i 4223 | M3 46,178 | 195,009,694
ZAAAFH 10m / segment 58 seg 10,735,322 622,648,676
SEZYEE e g M2 16,178 369,424
AFA /5 ”H/J&;%%@ 09| M2 46,178 5,033,402
Sl 7143 224 | F/M3 39,140 8,767,360
%1l 2] EEEISPEEY 39 | ¥/M3 39,140 1,526,460
2 o) B0k A) 71 12,059 | M2 4985 | 60,114,115
EE LD A5 op Al 125 | M2 3,090 386,250
W e . 12,059 | M2 440 5,305,960
ool HA | zHHE 12,206 | M2 99 1,208,394
ssol AA | HAE 1,089 | M2 278 302,742
Aowad | =2y 1,256.8 | ton 395,486 | 497,046,804
TrEEEY fck=27MPa 216 | M3 168,859 36,473,544
2) ZeBtE B=20.9, L= 10.0 58| 3 880,894 | 51,091,852
D ATENER 20,9, L= 10.0 1l 4 17,393,024 | 17,393,024
4) Au] 2| 3 5.895,515 | 11,791,030
5) A4 12,032,000
He 7% - 15.04 | ton 800,000 | 12,032,000
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WA =3 AAEAL] AYE wiEgoRr FAMHE PSS A3 1 3.256 ¥ %
3.2.5760 49k o] Rz n ¢E ML ol AFEA vietst wr} oF 28%°] A
Haadts ST FEae WARENA & 5 A%ol wY Aol AFF FuE
B dErhdgHe SA] A a3 4SS AA = & F U

<3 3.2.56 WA AFEA FAR] 4>
|
3 % it 4 & 9l
g 7} = o ] 3L

WA 2 -d e (B=21.07, L=255.0) 1 2] 784,202,510
1 ddedege 1 2] 784,202,510 | 784,202,510
ZagE g HZ 7t 1,920 M3 10,600 20,352,000
AFR(54) 133 4,686 M2 46,178 | 216,390,108
A (52) - 242 M2 46,178 11,175,076
Futke] 5 A)43] 3,920 | ¥/M3 39,140 | 153,428,800
otk EEXAEREE: 2,086 | ¥/M3 39,140 81,646,040
2wfo] A X SRR & 5910 M2 99 561,450
o)A A ERIES 300 M2 278 79,500
W 51 2 7] EEXAER 5,220 M2 440 1,748,700
A27tE =4 53 566 ton 395,486 | 223,845,076
SRR FA A=k A 24,264 M2 3,090 74,975,760
A7tE x| 55 566 ton 514,668 | 291,302,088
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<E 3.257 YA =SB ZAH] 24>

3t Al
T % v 7+ 2 4 o o g
o 7} 2 o 2

WA m-gt S 1 (B=21.07,L=255.0) 1 A 558,759,882
2. 4% Zon 558,759,882
1) soln Az 495,521,478
EEE=vy Rt 1,928 | M3 46,178 | 89,031,184
A AFA }Ogégmem 25|  seg 5,581,442 | 139,536,050
AFR /5 /”Hjﬁ%n;% 6| M2 46,178 277,068
AFA /5 AN 124 | M2 46,178 5,726,072
g =243 104 | &/M3 39,140 4,070,560
2 EEEIEPEEY 56 | /M3 39,140 2,191,840
EEEDY 71 %A 5220 | M2 4985 | 26,021,700
&2 B Y g 142 M2 3,090 438,780
W ] - 5220 | M2 440 2,296,800
sslolq] AA | 2HEE 5952 | M2 99 589,248
ER PSPEIRSEY ER Y 56| M2 278 146,228
CES B Es Bzt 566 | ton 395,486 | 223,845,076
e fck=27MPa 8| M3 168,859 1,350,872
2) A etE B10.43. 25| 3 880,894 | 22,022,350
3) A zg aA | P10 1A 17,393,024 | 17,393,024
4) An) gt 2| 3 5895515 | 11,791,030
5) A4 He 7% 15.04 |  ton 800,000 | 12,032,000
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<3 3.3.2(a) S4 459 AdAddA 2o wg +4 dAE (DB24)>

Sta. I Ao/n dye Q V., S >7: d, p

(m) (mm®) (mm®) (N) (N/mm) (N) (mm) | (mm)
0 1.71E+11 | 187650 | 414.0 | 7.77E+07 | 8.68E+05 393.6 293E+05 | 495 400
445 | 210E+11 | 187520 | 460.0 | 8.63E+07 | 7.71E+05 317.0 293E+05 | 615 400
9.45 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 8.23E+05 338.7 2.93E+05 | 576 400
145 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 8.39E+05 345.0 293E+05 | 565 400
195 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 8.39E+05 345.1 2.93E+05 | 565 400
245 | 210E+11 | 187520 | 460.0 | 8.63E+07 | 8.45E+05 347.7 2.93E+05 | 561 400
295 | 2.10E+11 | 50670 975.6 | 4.94E+07 | 850E+05 200.3 293E+05 | 974 400
345 | L8GE+11 | 42060 | 10552 | A44E+07 | 88IE+05 | 2100 | 293E+05 | 929 | 400
395 | 2.23E+11 | 42060 | 1151.0 | 4.84E+07 | 1.69E+06 367.3 2.93E+05 | 531 400
445 | 1.86E+11 | 42060 | 1055.2 | 4.44E+07 | 8.90E+05 212.1 2.93E+05 | 920 400
495 | 206E+11 | 50540 | 9998 | 5.05E+07 | 867E+05 | 2129 | 293E+05 | 916 | 400
545 | 2.10E+11 | 187010 | 4609 | 862E+07 | 87IE+05 | 3581 | 293E+05 | 545 | 400
595 | 210E+11 | 187010 | 460.9 | B62E+07 | 8AIE+05 | 3492 | 293E+05 | 558 | 400
645 | 210E+11 | 187010 | 4609 | B62E+07 | 845E+05 | 3472 | 293E+05 | 562 | 400
695 | 210E+11 | 187010 | 4609 | B62E+07 | BATE+05 | 3483 | 293E+05 | 560 | 400
745 | 210E+11 | 187010 | 4609 | 862E+07 | 866E+05 | 3561 | 293E+05 | 543 | 400
795 | 206E+11 | 50540 | 9998 | 505E+07 | 862E+05 | 2116 | 293E+05 | 922 | 400
845 | 1.89E+11 | 43130 | 1048.3 | 452E+07 | 8.84E+05 2114 2.93E+05 | 922 400
895 | 2.26E+11 | 43130 | 1144.8 | 494E+07 | 1.69E+06 368.4 293E+05 | 529 400
945 | 1.89E+11 | 43130 | 1048.3 | 452E+07 | 8.86E+05 212.0 2.93E+05 | 920 400
995 | 206E+11 | 50540 | 9998 | 505E+07 | 865E+05 | 2123 | 293E+05 | 919 | 400
1045 | 2.10E+11 | 187010 | 4609 | 8B62E+07 | 869E+05 | 3573 | 293E+05 | 546 | 400
1095 | 210E+11 | 187010 | 4609 | B62E+07 | 8B49E+05 | 3490 | 293E+05 | 559 | 400
1145 | 210E+11 | 187010 | 4609 | 862E+07 | 8B45E+05 | 3474 | 293E+05 561 | 400
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<% 3.3.2(b) S4 A% AdAAA 275 wWE

vA AAA3 (DL24)>

Sta. I Ao/n dye Q V. S, A do p
(m) (mm®) (mm?®) (N) (N/mm) (N) (mm) | (mm)
0 1.71E+11 | 187650 | 414.0 | 7.77E+Q07 | 8.55E+05 387.8 370E+05 | 954 600

445 | 210E+11 | 187520 | 460.0 | 8.63E+07 | 7.66E+05 315.1 370E+05 | 1174 600
9.45 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 7.30E+05 300.5 3.70E+05 | 1231 600
145 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 7.04E+05 289.5 370E+05 | 1278 600
195 | 210E+11 | 187520 | 460.0 | 8.63E+07 | 7.13E+05 293.3 370E+05 | 1262 600
245 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 7.60E+05 312.5 370E+05 | 1184 600
295 | 2.10E+11 | 50670 975.6 | 4.94E+07 | 8.20E+05 193.2 3.70E+05 | 1915 600
345 | 1.86E+11 | 42060 | 1095.2 | 4.44E+07 | 9.79E+05 233.4 370E+05 | 1585 600
395 | 223E+11 | 42060 | 1151.0 | 4.84E+07 | 2.01E+06 4375 3.70E+05 | 846 600
445 | 1.86E+11 | 42060 | 1055.2 | 4.44E+07 | 1.09E+06 260.3 3.70E+05 | 1422 600
495 | 2.06E+11 | 50540 999.8 | 5.05E+07 | 9.27E+05 2215 370E+05 | 1626 600
545 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 8.59E+05 353.2 3.70E+05 | 1048 600
595 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 8.07E+05 332.0 370E+05 | 1115 600
645 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 7.83E+05 322.0 370E+05 | 1149 600
69.5 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 8.05E+05 330.8 370E+05 | 1118 600
745 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 852E+05 350.5 3.70E+05 | 1056 600
795 | 2.06E+11 | 50540 999.8 | 5.06E+07 | 9.19E+05 225.6 3.70E+05 | 1640 600
845 | 1.89E+11 | 43130 | 10483 | 4.52E+07 | 1.08E+06 259.1 3.70E+05 | 1428 600
895 | 2206E+11 | 43130 | 11448 | 4.94E+07 | 2.07E+06 453.1 3.70E+05 | 817 600
945 | 1.89E+11 | 43130 | 10483 | 4.52E+07 | 1.11E+06 266.2 3.70E+05 | 1390 600
995 | 2.06E+11 | 50540 999.8 | 5.05E+07 | 9.49E+05 232.9 370E+05 | 1589 600
104; 210E+11 | 187010 | 4609 | 862E+07 | 88IE+05 | 3621 | 370E+05 | 1022 | 600
109.

. 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 8.30E+05 341.1 3.70E+05 | 1085 600
114.

. 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 8.08E+05 332.2 370E+05 | 1114 600
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< 3.3.3 S4 A9 AddddA S E HEATD
Sta. b A A P Py Ps 2= =Dy D
(m) (mm) | (mm?® (mm®) (N) (N) (N) N | No | %

0-14.5 6251 | 1.36E+05 | 0.00E+00 | 4.21E+07 | 3.44E+07 | 0.00E+00 | 201 - 288 O.K.
14.5-39.5 6251 | 1.36E+05 | 4.21E+04 | 4.21E+07 | 3.44E+07 | 1.68E+07 - 300 496 OK.
39.5-64.5 6234 | 1.36E+05 | 4.21E+04 | 4.21E+07 | 3.43E+07 | 1.68E+07 - 299 496 O.K.
64.5-89.5 6234 | 1.36E+05 | 4.31E+04 | 4.21E+07 | 3.43E+07 | 1.73E+07 - 302 496 O.K.

89.5-1145 | 6234 | 1.36E+05 | 4.31E+04 | 4.21E+07 | 3.43E+07 | 1.73E+07 - 302 496 OK.
3% 3.3.4(a) S5 A9 AdddA A2 E e 1v4 AAAR (DB24)>
Sta. I ) Aun do Q ; V. S >7 d, D
(m) (mm®) (mm”) (N) (N/mm) (N) (mm) | (mm)
0 1.71E+11 | 187650 414.0 | 7.77E+07 | 868E+05 | 3936 | 293E+05 | 619 600

445 | 210E+11 | 187520 | 460.0 | 8.63E+07 | 7.71E+05 | 317.0 | 2.93E+05 | 769 600

9.45 | 2.10E+11 | 187520 | 460.0 | 863E+07 | 823E+05 | 3387 | 293E+05 | 720 600

145 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 8.39E+05 | 345.0 | 2.93E+05 | 706 600

195 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 8.39E+05 | 3451 | 2.93E+05 | 706 600

245 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 845E+05 | 347.7 | 293E+05 | 701 600

295 | 2.10E+11 | 50670 9756 | 494E+07 | 850E+05 | 200.3 | 2.93E+05 | 1217 600

345 | 1.86E+11 | 42060 | 1095.2 | 4.44E+07 | 881E+05 | 210.0 | 2.93E+05 | 1161 600

395 | 223E+11 | 42060 | 1151.0 | 4.84E+07 | 1.69E+06 | 367.3 | 2.93E+05 | 664 600

445 | 1.86E+11 | 42060 | 1055.2 | 4.44E+07 | 890E+05 | 212.1 | 2.93E+05 | 1149 600

495 | 2.06E+11 | 50540 999.8 | 5.05E+07 | 867E+05 | 2129 | 293E+05 | 1145 600

545 | 2.10E+11 | 187010 460.9 | 8.62E+07 | 871E+05 | 358.1 2.93E+05 | 681 600

595 | 2.10E+11 | 187010 4609 | 8.62E+07 | 849E+05 | 349.2 | 293E+05 | 698 600

64.5 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 845E+05 | 3472 | 2.93E+05 | 702 600

69.5 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 847E+05 | 3483 | 2.93E+05 | 700 600

745 | 2.10E+11 | 187010 | 4609 | 862E+07 | 866E+05 | 356.1 | 293E+05 | 684 600

795 | 2.06E+11 | 50540 999.8 | 5.06E+07 | 862E+05 | 211.6 | 293E+05 | 1152 600

845 | 1.89E+11 | 43130 | 1048.3 | 452E+07 | 884E+05 | 2114 | 293E+05 | 1153 600

895 | 2.26E+11 | 43130 | 11448 | 494E+07 | 1.69E+06 | 3684 | 293E+05 | 662 600

945 | 1.89E+11 | 43130 | 1048.3 | 4.52E+07 | 886E+05 | 2120 | 293E+05 | 1150 600

99.5 | 206E+11 | 50540 999.8 | 5.00E+07 | 865E+05 | 2123 | 293E+05 | 1148 600
1045 | 210E+11 | 187010 | 460.9 | 8.62E+07 | 869E+05 | 357.3 | 2.93E+05 | 682 600
1095 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 849E+05 | 349.0 | 2.93E+05 | 698 600
1145 | 2.10E+11 | 187010 4609 | 8.62E+07 | 845E+05 | 3474 | 293E+05 | 702 600
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<% 3.3.4(b) S5 A% AAAAA yZF 5| wWE

vA AAA3 (DL24)>

Sta. L am |« Q v, S, £ | d | b
(m) (mm") C e (mm”) (N) (N/mm) (N) (mm) | (mm)
0 171E+11 | 187650 | 414.0 | 7.77E+07 | 855E+05 | 387.8 | 5.55E+05 | 1193 600
445 | 210E+11 | 187520 | 460.0 | 8.63E+07 | 7.66E+05 | 3151 | 5.55E+05 | 1468 600
9.45 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 7.30E+05 | 300.5 | 555E+05 | 1539 600
145 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 7.04E+05 | 289.5 | 5.55E+05 | 1598 600
195 | 210E+11 | 187520 | 460.0 | 8.63E+07 | 7.13E+05 | 293.3 | 5.55E+05 | 1577 600
245 | 2.10E+11 | 187520 | 460.0 | 8.63E+07 | 7.60E+05 | 3125 | 555E+05 | 1480 600
295 | 2.10E+11 | 50670 9756 | 494E+07 | 820E+05 | 1932 | 5.55E+05 | 2393 600
345 | L.8GE+11 | 42060 | 1095.2 | 4.44E+07 | 9.79E+05 | 2334 | 5.55E+05 | 1981 600
39.5 | 223E+11 | 42060 | 1151.0 | 4.84E+07 | 2.01E+06 | 4375 | 555E+05 | 1057 600
445 | 1.86E+11 | 42060 | 1055.2 | 4.44E+07 | 1.09E+06 | 260.3 | 5.55E+05 | 1777 600
495 | 2.06E+11 | 50540 999.8 | 5.06E+07 | 927E+05 | 2275 | 5.55E+05 | 2033 600
54.5 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 859E+05 | 353.2 | 5.55E+05 | 1309 600
595 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 8.07E+05 | 332.0 | 5.55E+05 | 1393 600
64.5 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 7.83E+05 | 322.0 | 5.55E+05 | 1436 600
69.5 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 8.05E+05 | 330.8 | 5.55E+05 | 1398 600
745 | 2.10E+11 | 187010 | 460.9 | 8.62E+07 | 852E+05 | 350.5 | 5.55E+05 | 1320 600
795 | 2.06E+11 | 50540 999.8 | 5.00E+07 | 9.19E+05 | 2256 | 5.55E+05 | 2050 600
345 | 1.89E+11 | 43130 | 1048.3 | 4.52E+07 | 1.08E+06 | 259.1 | 5.55E+05 | 1785 600
89.5 | 2.26E+11 | 43130 | 11448 | 494E+07 | 2.07E+06 | 453.1 | 5.55E+05 | 1021 600
945 | 1.89E+11 | 43130 | 1048.3 | 4.52E+07 | 1.11E+06 | 266.2 | 555E+05 | 1737 600
99.5 | 2.06E+11 | 50540 999.8 | 5.05E+07 | 949E+05 | 2329 | 555E+05 | 1986 600
1045 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 881E+05 | 362.1 555E+05 | 1277 600
1095 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 830E+05 | 341.1 | 555E+05 | 1356 600
1145 | 2.10E+11 | 187010 | 4609 | 8.62E+07 | 8.08E+05 | 332.2 | 5.55E+05 | 1392 600
& 3.3.5 S5 A9 AGAddA S e HEAAS

Sta. b As A P, P, Ps e | A .
(m) (mm) | (mm®) (mm”) N) N) N) N | Ny | A
0-14.5 6251 | 1.36E+05 | 0.00E+00 | 4.21E+(07 | 3.44E+07 | 0.00E+00 | 201 - 290 O.K.
14.5-39.5 6251 | 1.36E+05 | 4.21E+04 | 4.21E+07 | 3.44E+07 | 1.68E+07 - 300 490 O.K.
39.5-64.5 6234 | 1.36E+05 | 4.21E+04 | 4.21E+07 | 3.43E+07 | 1.68E+07 - 299 490 O.K.
64.5-89.5 6234 | 1.36E+05 | 4.31E+04 | 4.21E+07 | 3.43E+07 | 1.73E+07 - 302 490 O.K.
89.5-1145 | 6234 | 1.36E+05 | 4.31E+04 | 4.21E+07 | 3.43E+07 | 1.73E+07 - 302 490 O.K.
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A, 4) At AP, 5 Az Dokl ARstE AP, 6) AL Fol
Basty, hed ge 2% 1) AWMES] R, 2) FYLE, 3) LRt 4) F§343o]

0.47,,(£)17 0.67,(£)e18t 52 o] FojAw Bty AHest/] nAdy RS o

e

- 2ages 4E3E
CEB-FIP 7|ZoA 23 E 44 E=+ ISO 1920, ISO 2736/2¢F ISO 40129 W& ¢
150<300mm 9% FAA) wet A@sel, 2asee] FRFEETIES JvE 9

e T H09) 2ol Hejwch

for = fq + OF (19)

cm

AN, [ AAVIE dFAEEA Y= MPaolil, Af = 8MPa ©|t}. 18]al A

o] 2 Zagde Fx g yd A8 ey g
(0 = B0 £, (20)
714, B,(DE A7 WE ZFE BHEEES ou|aly ol AT} o] AW

B.() = exp [ s|\l— t/tl) ] (21)

A@CDAA =1, s= AHE Ffol e 4E Uy, 24 145 AIME(RS)
of Bl s=0.20, REAMEN) 2 =dAMER)Y tsir =025 FTE&BAIHME(SL)

of alx s=0.38°Itk. 2eja AMES] E7F= £ 33110 vekd vkeh 2
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3 3.3.11 A HES] +/>

LR ok o]
TEE AHUE
(slowly hardening cement) SL CE325
HE AHWE
. N CE32.5R, CE42.5
(normal hardening cement)
= ARlE R CE42.5R
(rapid hardening cement) '
}_701- 31701-1,:_/\]@]_15_
(rapid hardening high strength cement) RS CES25

- ZAYES] SAAAS
CEB-FIP 7|+ = 271310 @445 E 8 27 24Wds 1ds E.2 7

of Atk WA 27| A @AAT E. o obd A22)9 #h

Eci = Eco[(fck+ Af)/fcmo]l/g (22)
A7IA, E. o 28¢ AE ZAES 27 H4 ©@AdAFT(MPa), £, 28¢ AE 23
10MPa 183 E, =2.15x10"MPa©]

g E] AV EAHHE(MPa), Af=8MPa, f,.,, =

1;]_ o= q_o }\1(23)31]_ Lo] 14_]:/]_»11 o= 0}1“4—,
E T ECU [ me / meO] 1/3 (23)
& nefd GRAF Bt E 0 BAAS i 2o

(24)

A= st el FAbsHAl v 4 (25)3 2ol

- 328 -



(25)

Eci(t) = BE(t) Eci
oA7IM, E L= AP ] SAYES 7] FA @A (MPa)E HERY, Bu()+=
grarolnt.

g 2207 ol UEhbe Az Be 2anEe] BAsS F7)
(26)

B = VB

oA71M, B (0= $18 ACD o&f +& & Uk

®© Adxss 1l
Azgso] w3t RdA®= Az gk 23 FASHA AlZke] F-313]
HF FxFol Al Mg FeE Wkl el v & AA FEEEdE B A
F WA Es AN 2ol AL U
8sh(t’to) = Eshoﬁs(t_to) (27)
A71A, ey NE TS AT (notional shrinkage coefficient), B(t—¢)= FF°] A%}
5o Azt mE FEHPRe] Wsts Uede dolil, v F50l AlFEE A
D)ol =g A7 INIFFATE ego oFdll 2(28)3 o] FojH
E€sho Ss(fcm)BRH (28)
T e (f)% Brac B A3 2ol 747 yEbdth
8s(fcm) = [160 + 10Bx(9_fcm/fcma)]x]-076 (29)
(30)

—1.558 gy (40% <RH<99%l| t)&)A])

Bru=
0.25 (RH=99%0°l daiA)
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Bun=1-( BH) (31)

A7NA, [, 289 AAAFFE=(MPa), fo.0=10MPa, B @t AHE FiFol wet
TEIAHME(SLD)o el 4, BESAWMEN)S =FAWMER) el = 5, =44 =
AFIE(RS) tialAE 6otk 18l RHE 9719 Adls=(%)olth &= 2](27)] A
Blt—t)= g ABez FAHL )

(¢-t¢,)

pt—t,) =
Bt

o] MollA =19, Bg=30(4/hy)? hy=100mm, h=2A /u(mm)o|t}. 12l 2|7]

o] Z%7F 20T7F obd A5l diafAl CEB-FIP Model codedll A= 912 21(30)9] Bry

ot

Fo oS A(33)7 o] mAsa (3249 BuAe ABHY By FE ALEIEE
],

£

o]
A

off
=

T 20
Brur = BRH[l + ( 03— RH) ( )] (33)
BSH,T = Bgy €Xp [—0.06 (7—20)] (34)
21(33)3 (34)9] TE 225 Jujsy &= CTolth
® A=z »d
- A4 gaFl % MY
g0l 0.41,,()olstd A5 THe deE o]&T = Aow, ofmf A3t oA

o (¢)9] o] AET o A= who] o)F WPEE T A(35)3} o] e,

1
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0 (£)
(£, 1) (35)

ci

e lt,t) =

o714, o(t,t)E ZHZ Al (creep coefficient)gta dh=dl, =1 e 289 AH 9
F A E S ZAW Y (instantaneous strain)ol ™3 A gl E who] o3 Mol H|E o|n

s, E,= 289 AE ZAYE 27| AT E UERIY. ek ARE oA ¢

SAME S U SHoR A Mg
cu(t0) = 0 (0) | iy B | = o () K8 0) (36)

ci

7h Han o7 E ()= AetA el A e 27 A dAAFE b, A t)

=13
Ay

[K

= Ags (creep function =3+ creep compliance)@}il @&tm )& o] A7k ¢
&3

o

£
pe)
l'U O

_/_‘r\_
S ou, A MY 2 SHo 93 AA HEALEES udtl wetA g t)
o} ¢(t,t)e] AAAL e 237 Zow CEB-FIP EdoAE AgZ A ¢t t)

A EEEEY
_ 1 ot t)
At t) = ~+
Eci(t) EZ‘ (37)
_ ﬁ 1+ E(w o(t. )
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o(t,t) = B (t=21) (38)

47t 4 5+ ol

T AT #Fold =

A71M, ¢, ME A8 =Z A5 (notional creep coefficient)2til st =gz A4=7}

5 FHEakela, =)= Ask Foll Aol wE APz
WS YEhd= Alseolth & Jd A7

b, = q)RHB(fcm)B(f’) (39)
2 Yl = 93, 9714
1— RH
RH
br = 1+ (40)
0.46 ( 5-)'
_ 5.3
B = (1)
meU
B(t) = L (42)
0 1‘|‘(?)0'2
1

ola, 7NN, RH= 719 AE%(%), RH=100%, f,,& 28% #Ait ¢
foo=10MPa, #=1%, h,;=100mm, 228]3l A=2A./u(mm)Sld, ©]

hE Jid FAAS
(notional size of member)gtil 3l A &= dHAHola ue 979 HEFse dWEY
£ on| gt}

2

Bt—t)= 1RY 22 e = o]= CEB-FIP 1990 codeX ACI code®} wlzt717]
% Zagee 2T ofn Ao Fodtks AL oulEn], o] e 443 Lol
o 1},

=

-
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(t—1t) 08
, t
(t=t)= =3 (43)
But—
1
A7IME f=1de1H By obd A 44)e 2o
By = 150|1+(1. 2 )18 +250 < 1500(%) (44)

21 (44)N A RH,=100%, h,=100mmo]|il, h=2A_/u(mm)°]t}.

SolA Helw FAelm Ass FALEIL 0Colw, 50 Az Folw 97]e] 7]
2 e grolth webd FAais ot 22 Was} AAY
o] mZo] Q= A9 o} ¢= wHel Was

=
Aol ol 5 = sk, A(46)el o 5 RA

S _ 4000 )
ty = Z}lAt’. exp( M3+ TCAL) +13.65 (45)

A7, T(at)e At7IHA)EsE A&E 2X(0)elaL, Ate dAZ 2271 A&d

71ZHD)= e, ne AT 255 FAT @AY 5 gtk

> 0.5(9) (46)

o\

AZIM, b =19, & = AHME0C o] ,(D)7HA BAZ golv, a= AHES
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Foll wE Aez ugs3 2
—1 ( 5849 AWE(SL)] thaiA)
a=41 0 ( 2% wmx 27 ANE(N, R daiA) (47)
1 (2% 3273= AHME(RS) taiA)
o] 7|4, AWME EFE ¥ 33117 i, wd FAAE wel CEB-FIP7|#d A=
prENV197¢] w}& t}3 ¥ 3.3.129F o] /3t 3t}
¥ 3.3.12 A wE AHE F7>
=14 ok AR
s e CE 1 FHAF 5% ol
=% 7 ©
(Portland Cement) e o e
65% <3 A F<80%
EENE T3 AWE CE 2 12 EH1<35%
(Portland Composition Cement) A = AF EEFT<28%
3] A E <20%
12 AHME CE 3 0% <SFHAZF
(Blast Furnace Cement) 12 E Y1 <80%
XEg AWE CE 4 60% < &% 7 =
(Pozzolanic Cement) Al = F EEFT<40%
- =2 Y (0.41,)< | 0,1 0.6, I A
2859 0.9 A7I7F 0.41. (L)ool delar 0.61,,(t)°18F S <Fte] nAFAHS
2

HolA sHuz, ool A@8)e Mdad= Al ¢po g thalel vt

st 7 5 vk BE o] ¢, 9

34 2ade

b, = d,exp[1.5(k —0.4)]

el 7 sl o3l

[IS =l

=

[e)

2
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(1)([',[',, ﬂzq)oﬁc(t_t')+ A(I)T,tr.ams (49)
A7, ¢,9 B(t—t)S 248) #I Lo} 2499 ¢t A4 BE U

2(50)8) @y roF A G2 By ol FH= A A AR Tt =,

O rrr 7= 7 (P gy— DO (50)
o 7= exp[0.015( 7— 20)] (51)
By r=Bmbr (52)
B = exp| 5200l —5.12 (53)

E, AQ g e =T WE FUHE S WME o mA 2 (5Dl oal ALt

AP 7 yrans=0.0004( 7—20)* (54)

® 3 Ha
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[Pl CONCRETE
[ sTEEL GIRDER
[  INTERFACE

<1¥ 3.3.27 +FRE FEZ2A>

SECTION - A

SECTION - C

SECTION - D
= SECTION - E

SECTION - F

[ SECTION-O]

CONCRETE : C-O1~C-03
L. STEEL :$-01~8-03

J/

<1¥ 3.3.28 s AF} EHAA>
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(4) 31
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29+ A FEel mE AP WstE yEkd Aoluh. el ®ko], A Al

3.3
o7t sene @EAA AR AFd o8 wAHeR Aol WAFE Aom

debton], 4 Folt Axe Azl ol Ao WwAs: Ao vehy
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" 8000
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B obg FASY AR

™
. o nme A& (mmd) "
B ) aL
(mm’) ¢ T.C 125mm [CT.C 150mm [C.T.C 200mm
fck = 188023 H19-8ea H19-6.7ca H22-5ea
2IMPa - = 22920 = 19100 = 19355 Lo, | BeE | 2EE A s e 199 Im3 .
T al
fok = | Jopm s HI19-8ea H19-6.7ea H22-5ea (mm) (mm) AHE7N 4 (ea) | AHE7N 5 (ea) | AHE71F(ea)
30MPa Pl = 2920 = 19100 - 19365
7
fck = S H19-8ea H19-6.7ca H22-5ea 400mm 409 25 4 8 20
BMPa| 2B opg | - 10100 | - 19855
i) -
fck = oo H19-8ea H19-6.7ca H22-5ea 500mm 511 25 5 10 20
aoMpa | 2641 op | S 10100 | - 19855
74
fok = , HI9-8a | HI9-67ea | H22-5ea 600mm | 14 5 6 12 EY
BNPa | 1853 = 2292.0 = 19100 = 19355
Q@ FWF AANLGAY) A=
H88(MPa) | &= (MPa) Zeflnzo]
S 2 A lmz}‘ W
A8 |5 |4s s e | M| NS
(kgf)
CASE 1| 1107 | 1750 | 122 | 100.0 | 76 110.7 OK
CASE 2 | 1613 | 1750 | 174 | 1000 | 110 738 OK
CASE 3| 2102 | 1750 | 234 | 1000 | 143 554 N.G
CASE 4 | 2541 | 1750 | 291 | 100.0 | 17.2 44.3 N.G
CASE 5| 591 | 1750 | 90 1000 | 31 149.7 OK
CASE 6 | 85 | 1750 | 128 | 100.0 | 45 99.8 OK
CASE 7| 1128 | 1750 | 172 | 100.0 | 58 749 OK
CASE 8| 1367 | 1750 | 215 | 100.0 | 7.0 59.9 OK
= ol = = =2 33
@ =¥H= A4 9 wdF FA nE s HE
200 20 160
. .
Z 150 E e 5 120 F .
=3 K1 T 3
£ 12 0
3 3 4
Z 100+ K £ 80
£ - 8 ° .
E © ©
S s0f 54 3 a0t
0 Diameter of stud: 19mm
0 1 L 1 0 L
12 15 18 21 24 0 10 20 30 40 0 10 20 30 40
Diameter of Stud (mm) Thickness of bending layer(mm) Thickness of mortar (mm)
- - ° -
® 4P 31A%E A4 PE
s0e0 —e—1,30, (31 4 —e— 1,30, t:31(top)
ati60. 81| © —-- @--- 130, 1:31(bottom) 10
B — - -1590, 91 % A2 I —a— 1,560, t:61(top)
s 5 ---&---1,:60, t:61(bottom) | _ 8
]t § A0 —v— 1,90, 1:91(top) 3
1 a e 1590, t:91(bottom) | E g
Y ® 5
173 ‘D =
& a0 g & 4 —e—ta30, 131
E 8 oo 160, 1:61
2080 8 2 — =~ 1,90, {91
2060 LL L L L - 0 ! ! ! :
0 3650 7300 10950 14600 18250 0 3650 7300 10950 14600 18250 0 3650 7300 10950 14600 18250
Time(day) Time(day) Time(day)
® AdAAA dAHE
Sta. b P P2 P3 2 =N b2 Sta. b P P> Ps ZeMs =Py B2
(m) (m) | () () U R R (m | ()| (N ) MW NN [ ] T
0-14.5 6251 |4.21E+07 | 3.44E+07 | 0.00E+00 | 201 - 288 | 0.K. 0-14.5 | 6251 |4.21E407 | 3.44E+07 |0.00E+00 | 201 - 290 | 0.K.
14.5-39.5 | 6251 |4.21E+07 [3.44E+07 | 1.68E+07 | - 300 | 496 | 0.K. 14.5-39.5 | 6251 |4.21E407 | 3.44E+07 | 1.68E4+07 | - 300 | 490 | 0.K.
39.5-64.5 | 6234 |4.21E+07 |3.43E+07 | 1.68E+07 | - 299 | 496 | 0.K. 39.5-64.5 | 6234 |4.21E+07 |3.436407 | 1.686+07 | - 299 | 490 | 0.K.
64.5-89.5 | 6234 |4.21E4+07 [3.43E+07 [ 1.73E+07 | - 302 | 496 | 0.K. 64.5-89.5 | 6234 |4.21E+07 |3.43E+07 [ 1.73E+07 | - 302 | 490 | 0.K.
89.5-114.5 | 6234 |4.21E+07 | 3.43E+07 | 1.73E+07| - 302 | 496 | 0.K. 89.5-114.5| 6234 |4.21E+07 | 3.43E+07 | 1.73E407| - 302 | 490 | 0.K.
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