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{ SUMMARY >

e Purpose

—The objective of this research is to develop design and construction technologies
for a low—cost, high—-performance, and maintenance—free integral bridge
applicable to all types of bridges for railroads as well as highways. By
integrating all the major structural members of the bridge including the
sub-structures (i.e., abutments, foundations, and piers) as well as the
super—structures (e.g., girders and decks), the end-restrained full integral bridge
system realizes much slimmer major structural members except  abutments
which are far stiffer to withstand most of horizontal loads such as earthquake.
With slimmed major members, the developed end-restrained integral bridge can
improve landscape, economic and seismic performances.

—For the purpose of this study, design and construction technologies for

Purpose & controling shrinkage and creep of the super—structure as well as tensile stress
Contents arise with dropped temperature are developed.

e Contents

—Developing design and construction technologies for controlling shrinkage and
creep of the super—structure as well as tensile stress at lower temperature with
numerical verification.

—Developing design and construction technologies for abutments to minimize
tensile stress in the super—structure at low temperature considering track—bridge
interaction and an analysis method considering soil interaction.

—Performing detailed analyses for presenting optimum design for each span length
of highway and railway bridges, and for main members and elements with 3D
solids.

—Performing numerical analyses for verifying shrinkage and creep control effects
and bench-scale verification experiments.

—Developing design and construction technologies for controlling shrinkage and
creep of the super—structure as well as tensile stress at lower temperature with
numerical verification.

—Developing design and construction technologies for abutments to minimize
tensile stress in the super—structure at low temperature considering track—bridge

Results interaction and an analysis method considering soil interaction.

—Performing detailed analyses for presenting optimum design for each span length
of highway and railway bridges, and for main members and elements with 3D
solids.

—Performing numerical analyses for verifying shrinkage and creep control effects
and bench-scale verification experiments.

—The fully integrated continuous bridge, as a standard bridge except for special
conditions, can be applied to highway, railway, pedestrian, and aqueduct
bridges, and can vitalize infrastructure construction market via enhancing
business value with the same budget.

Expected —The fully integrated continuous bridge without supplementary facilities, such as

Contribution

bearings and expansion joints, can realize much slimmer members, and
minimize influence to surrounding landscape and civil complaints.

—The fully integrated continuous bridge technology, one of the premier bridge
technology to date, can enhance cost and technology competitiveness in the
world highway and railway bridge market.

Keywords

Jointless Maintenance Adequacy of

i - . Lif I
bridge cost railway bridge lfe cycle cost

Integral bridge
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3 A 1 3106.9 3106.9 125.51 0.000
&I X 4 99.0 24.8

= 5 3205.9

H 3-1- 6. Analysis results (longitudinal behavior)

Displacement EHMHE(F) HEBHEM,)
Case (mm) (kN) (KN-m)

Abut. Pierl | Pier2 | Pier3 | Abut. | Pierl | Pier2 | Pier3 | Abut. Pierl | Pier2 | Pier3

9.3 11.0 12.8 14.3 116,877 | 1,479 | 1,475 | 1,682 |193,416|11,740|12,481 | 14,107

4.3 6.3 8.6 10.4 |20,608| 828 993 | 1,221 |243,218| 6,644 | 8,390 |10,245

2.5 4.7 7.2 9.2 |22,509| 606 837 1,078 |267,735| 4,905 | 7,057 | 9,046

4.2 6.9 9.0 |24,311| 532 799 1,056 |289,933| 4,322 | 6,733 | 8,868

1.5 4.1 7.0 9.3 |26,546| 515 814 1,095 |316,958| 4,187 | 6,861 | 9,186

OO WIN|F
l_\
(o]

1.1 4.0 7.3 9.9 [29,753| 506 851 | 1,163 |[355,700| 4,123 | 7,170 | 9,769

6.3 7.3 8.3 8.8 |11,384| 998 953 1,031 |130,469| 7,849 | 8,069 | 8,651

2.8 4.0 5.2 5.8 [13,459| 530 599 676 |158,845| 4,257 | 5,069 | 5,679

3.0 4.3 4.9 [14,829| 388 497 577 1176,390] 3,141 | 4,198 | 4,848

-h(laol\)l—‘
NINININ
I
~

1.2 2.8 4.9 4.9 ]16,555| 350 483 571 |197,445| 2,843 | 4,082 | 4,799

SYe AS sz 8ld (F 3-1-7)

- 8 BHel= MSAo Bl SSAZEHO| 10%H42l 2XH = 2ot It

- wofel ztiEHEel YHMEI2 SSA YHO| Cia LS E24Mez gotst e,
Ztoll M= i agot st dge 29

- 28 WZfel di = IS EEAHEZHH| ZUE wEs 2ol HiEAd Aoz 22

prd)

H 3-1-7. U2t AHEY o8 2to 20 HlW

Member Displacement (mm) Force (kN) Moment (kN- m)
SSA MSA % SSA MSA % SSA MSA %
Abutmentl 1.7 1.4 17.5% | 14,829 12,828.8 15.6% 176,390 | 150,766.0 | 17.0%
Pier 1 3.0 2.6 16.4% 388 609.8 - 36.4% 3,141 3,785.6 -17.0%
Pier 2 4.3 3.9 11.3% 497 970.8 - 48.8% 4,198 5,891.4 - 28.7%
Pier 3 4.9 4.5 8.6% 577 1,174.7 - 50.9% 4,848 7,073.2 - 31.5%
Pier 4 4.9 4.5 8.6% 577 1,174.7 - 50.9% 4,84 7,073.2 - 31.5%
Pier 5 4.3 3.9 11.3% 497 970.8 - 48.8% 4,198 5,891.4 -28.7%
Pier 6 3.0 2.6 16.4% 388 609.8 - 36.4% 3,141 3,785.6 -17.0%
Abutment2 1.7 1.4 17.5% | 14,829 12,828.8 15.6% 176,390 150,766 17.0%
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(c) Case3-2 1
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18 3-1-8. Lateral displacement of fuly & 3-1-9. Lateral  displacement
integral bridge model variation of pier and abutment
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H 3-1-8. Lateral analysis results

Displacement EHME(F) HEBHEM,)

Case (mm) (kN) (kN-m)

Abut. Pierl | Pier2 | Pier3 | Abut. | Pierl | Pier2 | Pier3 | Abut. Pierl | Pier2 | Pier3

1-2 0.07 4.52 7.28 7.28 | 408.3 | 3005.8|4824.9 |4790.9 |5586.2 |44739.7|72037.2|71861.7

2-2 0.06 4.31 7.64 7.86 | 570.2 |2859.1|5064.1|5175.8|7498.1 |42636.2|75582.5/77609.1

3-2 0.06 3.70 7.92 8.59 | 818.1 | 2439.3|5256.2 | 5660.5 |10380.6[36540.2|78408.7/84828.6

4-2 0.05 3.85 8.67 9.50 | 924.1 | 2537.8|5750.4 | 6266.6 | 11679 [38062.4|85770.1/93899.5

120% 140.0%
100% - *A,b utment 120.0% - *Aputment
-0~ Pier -o- Pier
0, 4

2 0% - ;;100_00/.,

S 0% - < 80.0% -

S 0% g 0007

o

% % 40.0% -
20%

s = 20.0%

S o 7057 2w 300 400 S oo s ‘ ’
220% - i s 9 20.0% 100 ""200___13_3_09______430
-40% y -40.0% y

I (m?) I (m?)
(a) Reaction moment(M,) (b) Reaction force(Fy)

1&g 3-1-10. Lateral analysis percentage difference and trend analysis
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-51
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10,900 10,900
5,450 5,450 5,450 5,450
w,ooo‘ 2,300 ’ A,Jaoo 2,300 1,000 ,000_ 2,300 4%00 2,300 1,000
,,,,,,,, B B
300X300 ‘ ) % %
2,200 ‘ 2,000 ‘ 2,500 ‘ 2,000 ‘ 2,200
10,900
(b) &3 A (c) &® B
10.900 10,900
5,450 5,450 5,450 5,450
,000_ 2,300 ‘ 4,$OO 4‘ 2,300 4‘1,000 b oo 2.300 4,$oo ‘ 2,300 ‘1‘000
300X300 D o D S
< fcklﬁSOMPa >
2,200 6.500 2,200
10,00
(d) &84 C (e) &% D
10,900
, 6,500 ,
o1 | X i
8 é ' g .“{':H!llll -!l:lz! llII.II!lllF LARR AR R Y I»,})a
S| Y ‘ B|Y-
[3] =
E 5, — PRI AT T R R AR RN R TR AN A TR AR TIEANS u”yv
(f) mcH (g) m2
g 3-4-1 &M LHE ZIRIE A0 ANAEY
H 3-4-1. 222 HHHEH
A ly I, J H
Member 2 4 4 4
(m°) (m%) (m%) (m) (m)
A 8.38 56.16 1.695 2.783 1.5
HA B 7.73 48.34 2.076 5.747 1.5
C 9.33 57.49 7.830 18.05 2.5
uH 20.97 31.1 27.09 76.19 12
w2t 9.25 29.57 1.651 4.77 15
H 3-4-2. 232EQ Maz=24 H 3-4-3. 22 MEEH
ka E G w fy Es
Type €co 3
(Mpa) (Mpa) | (MPa) |(kN/m") (Mpa) (Gpa)
AR 32X 40 |0.002|30008|12857| 24.5 22 400 200
ote #*X 30 |[0.002 2753711798 | 24.5 24 1600 200
O w90l My YA Y| $BAHS /514 2LY ot
LA i
- 5 . XX3E Mg sl Z=233Q2l OpenSeesE -&5101 H|ME XA Pushover siiAlS
0 S, HeldMdzel &2 WX MdssS grtshy| fet sxlsiMEHs HE — X
o|st mzko| HRE 28Xz HMo{s7| st MAESH A ot



= .
- MZ iMZ20H: X|3SS MEFX[AM HEZ2 I OpenSees 0| &
- wrofe| & MAMACHR Case 42 18 3-4-22F &3

- o ZMof mE ctHE Y2 E 3-4-42° Zo| 7

- Case 1~7 : el 232|E ctH™Mg He=2 SHEZM() St

- Case 8~12 : o] ZYsl MZH|E HE2 HEZN(,) 371

- M WF¥ ZHo| NI StE=A, dAEHE O8 3-4-31 =

< e H 3-4-4. HAMO e HEHMA

E H A As ly
Case 2 2 2

(m) | (m9) | (m%) (m?)
1 1.50 | 9.25 |0.143| 0.0152 1.7

2 1.90 | 14.1 | 0.292| 0.0203 6.8

3 2.40 | 14.7 |{0.304| 0.0203 | 12.8
4(Base) | 3.40 | 15.9 |0.328| 0.0202 | 31.1
5 3.90 | 16.5 {0.341| 0.0202 | 43.5

6 4.40 | 17.1 |0.353| 0.0202 | 58.3
7 4.90 | 17.7 |0.365| 0.0202 | 75.6
8 3.40 | 15.9 |0.046 | 0.0029 | 27.8
9 3.40 | 15.9 |{0.186| 0.0115 | 29.3
10 3.40 | 15.9 | 0.251| 0.0155 | 31.0
11 3.40 | 15.9 |0.620| 0.0375 | 34.3
12 3.40 | 15.9 |0.868| 0.0518 | 37.3

X
006°01
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Load, F ——

Displacement Control
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i : -

“' - Boundary TR
i

13

| <
'l Condition ¥
[El A 1 e ¢ O O O
i @ : Fixed O Free
&?1
» Abutment
8 3-4-3. =Xlolsd 2 24 & o5, A=A
afo|H 4 2EZ! (Fiber modeling)
- oA HZ (fioer modeling): THHU |X=EE Sd1nt HZEZo| w2 MESMo Aes 2

x4
- AO(chH B, C)2F #Moiwo, S7F mZke| AMBIX| g of A FZtoll Chst H|ME chAe] A
DAL molH 24 ctHg M3 E4AtAM 2= (Distributed Plasticity Model)& Sall H|ME
2l & 24 (dispBeamColumn element)E& 0|28t RHZ T — AH H-J|52 & |HS

.I

= o
MBSl ZAtstol R Zolof e HMY HESol g2 Fush gy



[ Unconfined concrete cover fibers
[ Confined concrete core fibers
@® Reinforcing steel bar fibers

10,900

1,600
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- H|7% 232|E 45, MEE3EEE P45t OEZ 244, A2 4o oy, gEZE X
Kot SHe 2 2+ Sofl o8l &5 232 E 4Bt dN8E 2

- TolH| RAE 0|2, EFSHEZo o U2 ctHg 2Est §E|AHoz " &5 232
E 2 "l 238 ER 7|28 2R/

— OpenSeesollAl M &35l= Kent-Parke| o|20 2|s| FME Concrete02 22 e — wof, W

Zt, HHol HE
-siMzHol AFEE 232[E ME 24R= E 3-4-5° €3

- 232|E 2o ZH- a2 3-4-5(a)2t &3

|'II
ol
i1
B
-

2) 2™ =H

— KDS 14 31 10 Z7=HAV|E(GIHEMEATHA )M MAlSHE S5ZE AR
- 2AMEIAY HMYE MEEZ2Y XM E: OpenSeeso|A M 335H= Steel02 ZE | EH
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# 3-4-5. 232ES M==4

fck fpcu ft Ets
Type €co £y Remarks
(Mpa) (Mpa) (Mpa) | (GPa)
A X 40.0 0.002 8.0 0.005 3.27 1.22 Unconfined
51.5 0.004 25.0 0.024 3.27 0.55 Confined
sl ax 30.0 0.002 6.0 0.005 3.27 1.22 Unconfined
T 36.0 0.004 23.1 0.024 3.27 0.55 Confined
H 3-4-6. Z2M2 M=Ez24
F E
Y s b Ro Cr1 Cro
(Mpa) (GPa)
= 400 200 0.01 18 0.925 0.15
800 . ;
600 — .
~ 400 — —
& o A
* é 200
!
2o
£
{$epsy,$fpcl) D 200
-400
/ = | \ | !
($epscO,$fpc) ¢ -0.01 0 0.01 0.02 0.03 0.04 0.05
! E~2"$fpci$epscO Strain, €
(a) 232E (b) 2
8 3-4-5 M s=2-HIEE =24
Rg-7x2 MSEE 2YY
- XIZH MM X|E-TES MSEES DY AlAHC| SHo| 2 Ie2 ol
- w2 DU of2f 20m AEOZ TA. ME BN 242 IUY FYon AAzHS X2
a4y
- A|E-7E2 29 FHS I8 3-4-6(a),(b),(c)2t 25
- 3% 3-4-6(d)= Z|= KBt p-y2} t—z H[MEY AZ QA4S LIEH
- Opensees®| p-y XAl A= ZH2 J|x X|dte| & wsk Natg LIEH D, t-z X[ A= E
2ye 3oz 2XY © LHo s OHES U — x| 27sHE I M52

=
Reese et al.(1974)2| M otals
cC

- Xgk 7| Z4chol 7 EE MHE2 APOIM HotEl HHEAlS Sof &Y
- HeMO wts wof M ZA 2l X|X|g2t glo] ek 552 XKoot E4Xoz JHY



Beam elem ent
for girder

Beam element
for girder

Nonlinear beam
element for girder

r—_— Rigid link
Rigid link igid link 9
Nonlinear Nonlinear Nonlinear beam-column
beam-column ele, beam -column ele, element for pier
|~ for abutment for abutment
Beam elem ent Beam element
N for pile cap s for pile cap Beam element
Rigid link Rigid lirk for pile cap
nonlinear
ﬁ:“ /soil spring
% i Nnonlinear
S%ﬁnshgﬁﬁgrl soil spring
- ‘ Beam elements for pie Beam elements for piles
Beam elements for pile
(a) i (=) (b) WO (%) (c) It JI=
R
Pile cap p-y spring E Zg‘ggg —2z=5m ,
———————— e — —_————— -z OOV ——5=jOm |/
1 A Ground Surface 2= —15m |
Pile node—___ = s, 50,000 4 ——z=om
e—1-z spring e, g
— $ pring 40,000
WA 5
E = Z 30,000 A
< 1 . ; 4
s *—Fixed spring node E 20,000 {
. i
— . 10,000 {
Pile element \Slave spring node v 10,
e 0 . .
Equal DOF—" | = 0 0.05 0.1 0.15
g . Deflection, y (m)
Pinned Support
(d) Xy 2= AEXE (e) p-y =&
8 3-4-6. XEt-ATZeE 2
TZ==0| FeHMEfo| o|F WXl FxE= = altto] e S5 S Astetod wzte| EMs HIt
Pushover allA2 X st dekoA THEZFIHMonotonic) EEfe| stE= 08 — Fx==29 SE
~Ef E HofgkAlof w2} StEA o2t He Mo Aoz FE
SHEMOi= FXE0A LMSt= WHHSHAE ol2| JHEst stEEEH S 0[85t0] stE5nt B
A E met
HelMOls F=20AM HMEE ZEHRE JHPstD MEE ZEHRE 2de = JALF ©
HE HRE MOl 2AM st5nt el &Aoo st HSS mtet.
Pushover ol & A CHA|
® #elFof Tefe] BUE-TE(I-O)HAS $8510f 2t Hiplol HIMEAE S48 MF,
@ Pushover allA2 B42|x|0{(displacement control) HAIS REH — WZIMEO| +=HEQIE FZIM
o2 57t salet - ol S2E WKl iAol rMEZS 2|o|
® siAZ2E Sai HelRol Mol SHE-HelTM0| MHYE — DY HBsHE SES UHKME
I MA W A|ABCl AROM LStE EO#HRIE Sof ¥2 = US.
@ Dl ANSI IS BT AMT MFA(Y 3-4-3)8 M3 B-HATHS
Sof AN — 33 MCYTO ToF BUTE A 2R L LM0K Y 0lF DoMe =
22 Iet MEfE Solf 2™ == 3ZHR, Aol &3St it



o

F2E AHERGA (Multi-Spectrum Analysis, MSA)

HYUsH siAo| == 2E AHEH MM Ml — o2 JHe BEE MBSk &
HEY FxsiAHoz Uy oF 71252l oMY

wFe| IS FxE A& gE [off 2™t st7] 2lsi 3xtd SZHHHF ==
2 ZHste] M8 S5 — 2t Beo| SRt g 4 2B SHe I E ZANYst
7| fle

wY RIS 2 AAL 67l AREE 7t 3t BZHHOH TEEEM ZE 36t
on{, Zt EMEZ HA| E4o+04 HHEE =H

SEHAM Al DEjEs 2 % 3070olof, Ex{e| ciHzdDl Hels JHEEEZRE ZHZio
SEol 90% o|Ate| A 2 =,

e LY RIMAH 7| =(KDS 2016)2F Caltrans(2013), AASHTO (2010)0llA &= 7|Fo 275t
CIEREAHEH fiMs H T2 EER MAch 2F == MA XA stES MY,

X2SH 24 Al 7Et of dMX|ZlstEss WFWECE Mg

3-4-7. C AHE st SIHKIEGHS

= JIE 24

A JFEEHA (W D] 10005 0.154)
S, ¢ NBFEANS (PSR 1.2)
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SHE(Fo)el M9l 2 A XTSBO sHYsts A85E M8
© S7b MN ATEE(p)ol FIHMOR HISEI DIFRLTA|
%%H@ﬁ
0317 Slet HeIMof M 48 BUN MY 2P4ES A
F2 20, OOOkN—rE1 Z[CH 125,000kN2| Etek st55 HE

-4-8. DY WAHESe (RA LHA D)
E 2o Ere SI=t=
(mm) (KN) (kN- m)
10.1 39,487 364,083
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- B Mol FEES XN FolT MA 78717t Bolste ZES wel
- ®x 227} im0 mojel 2ol oo XlsjMo= eiste wm M Uw Mekol
of M&et ZMg 7tz HeIMo wrfol 2fsh X|X|&
180,000 F Ac)
%_. Girder 160,000 i
X = (Fu. &)
A A 140,000 |---oooooe gl Lo
Abutment Pier 3 :z; 120,000 :r'
g 100,000 ,"
% 80,000 ,;‘ —Abutments
b ' =Piers
Piles ﬁ 60,000 f‘ Base Shear (total)
: / 40,000 g
Piles g
20,000 1
(‘] 1 L 1 L L 1
0 200 400 600 00 1,000 1,200
Top Displacement (mm)
(a) DOl HE 4t (b) 5=- vigl 2
8 3-4-7. = BLH QS SHE Pushover S
Haal A Aot
WE-ZE SN 2ot
— RO woie| ZMof wE Mo Zot RHE S5 2= O8 3-4-81 E 3-4-92 €32,
450,000
400,000 F —CASE 1
~ 350,000 F —CASE 2
2 300,000 = CASE 3
< 250,000 - CASE 4 (BASE)
E 200,000 ——CASE 5
E 150,000 CASE 6
100,000 CASE 7
50,000
0 1 'l il 1 L 1
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
(a) Wi SHHEN OE ofs 2t
700,000
600,000 —CASE 8
'S 500,000 | ——CASE 9
é400,000 - ——CASE 10
2300,000 - ——CASE 4 (BASE)
= 200,000 |~ CASE 11
100,000 /:/,‘ CASE 12
\
0 '} L L L
0 0.005 0.01 0.015 0.02 0.025
(b) ELE2HI0l T2 A 2D
2! 3-4-8. RHE. 28 =4
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H 3-4-9. RUE.=E o 21
s= =5 s goue 2% 28 =8 goue
Case
(®y, mm) (My, kN-m) (®y, mm) (My, kKN-m)
1 0.0053 38,117 0.0307 33,842
2 0.0025 98,796 0.0238 103,788
3 0.0018 132,950 0.0187 142,224
4 0.0010 210,809 0.0130 230,765
5 0.0009 253,614 0.0113 278,440
6 0.0008 298,657 0.0100 328,488
7 0.0007 345,884 0.0089 381,020
8 0.0004 71,513 0.0130 36,364
9 0.0004 103,981 0.0130 138,356
10 0.0004 117,901 0.0130 182,824
11 0.0004 188,418 0.0130 420,042
12 0.0004 231,349 0.0130 578,686
- Pushover slf4 Z o}

- A B Hel oM HIME AN AHSS Stod nof 2ol SUHe5 A mEe| tiEAQ
Adsol MERHETL olof dHl|Hstol SItste deks 2 (a8 3-4-9) — 1o Z4do| 57
SshMEl MERHE Z7}

- wcf ZAMo| JHE 22 Case 11t Z|XMMACHCase 4)2| H|w Z3} WZe| IshMef| MM
ofF 6.78 St

900,000

= 800,000 -

Overturning Moment (kN-m

100,000

0
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400,000
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Overturning Moment (kN-m)

200,000

100,000 I

0

700,000
600,000 |
500,000
400,000
100,000 -

200,000 -

700,000 -

500,000 +

—CASEI
-=CASE2 |
— CASE3
—CASE4-BASE
==CASES |
) CASEG
- CASET

400 600 800
Top Displacement (mm)
SN0 [E ofal 2

[iiywi e |

(a) uCH

—CASE 8
- CASE®
= CASE 10
=—CASE 4 (BASE)
CASE 11
CASE 12

400 600 800 1,000
Top Displacement (mm)

(b) 2Z2E2HI0l HE ofis 2
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0 200 12000 1,400
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= 45,000
= F = 125.000kN
E 40,000 #-F = 100,000kN
— 35.000 — O-F = 75.000kN
E" T G=F = 50,000kN
» 30,000 O-F = 20,000kN
5 25000
g 20,000
S 20,
- 15,000
T’E -
£ 10,000
2 5000 -
W

0

0 20 40 60 80 100

I, (m?)

I8 3-4-11. 240l OE ofFFE=(wA3)2 HEZHME(M,) B3t

woie| s"HE DM ()t mZtel - 2| (Displacement) 2HAl= ClS A 3-4-11} &S

Displacement = 451]; 0-69 (Al 3-4-1)

wehol g ZA(l,) S7toll wet XXSHSol| ofsf L= wzte|l sEHe|Tt SAHLo=E
A

o
2 olojstod, SlMMOE BAE HESN AD 5|2 2 SAN Foo|y

517 A

Displacement = -37.4 + 1.61 Trend Formula

o= H= H = SEH == T P
ot -37.45 23.76 -1.58 0.176
Trend Formula 1.6079 0.1768 9.09 0.000
SRS
S =459224 R-N&E =94.3% R-H=(=8) = 93.2%
=4 224
ES| DF SS MS F P
S| A 1 174439 174439 82.72 0.000
&R 2 Xt 5 10544 2109
El 6 184983
E 3-4-10. H25IE(F)0l 2 HAR29 $EHES
Case 20,000kN 50,000kN 75,000kN 100,000kN 125,000kN
1 30.1 506.7 - - -
2 20.0 73.6 448.8 - -
3 16.4 55.9 138.0 680.4 -
4 12.2 39.0 89.2 189.0 407.1
5 11.7 34.7 73.3 148.6 281.3
6 11.1 31.5 53.7 118.0 228.3
7 10.6 29.4 49.4 97.6 185.5
8 13.9 80.9 - - -
9 12.7 60.8 136.9 520.4 -
10 12.4 41.8 108.5 249.3 726.8
11 12.1 34.3 56.1 87.4 175.9
12 11.9 32.4 52.7 75.7 110.3




H 3-4-11. A2ots(Fy)0ll HE o 2o S2tw2t XA 2HE(M)
Case 20,000kN 50,000kN 75,000kN 100,000kN 125,000kN
1 16,107.5 35,280.5 - - -
2 11,664.3 28,927.0 35,576.0 - -
3 9,739.3 24,457.6 40,430.8 38,024.7 -
4 7,369.4 19,450.3 32,508.6 35,514.7 35,948.5
5 7,086.3 17,976.6 28,691.6 39,306.4 35,009.9
6 6,776.7 16,805.1 23,612.0 38,356.4 34,680.3
7 6,446.5 15,977.6 22,404.1 34,002.2 35,459.0
8 8,337.4 30,352.5 - - -
9 7,676.8 25,649.4 40,571.3 36,534.5 -
10 7,482.4 20,339.2 36,795.0 34,695.5 38,801.1
11 7,320.6 17,828.2 24,321.4 31,781.8 35,910.7
12 7,194.8 17,171.7 23,369.4 29,049.3 36,647.3

olgh AR Pzol WASHE 23 Hof SME A
=

2t Ao b mztof

[ng
0= Jm
_o't

- A2, z[XMH HCase 4)2F Case 52 AFEF=o|M 2Mst= & S2H|(01, 02)& TotH cf
=0 5.
oy M, 14,4815 oo
o M, 14,890.4 '
047|M, My : =M AMH eHCase 4)dlMel EZHE
M; : Case 50AMe| E2HE
H 3-4-12. SIHNEGHSY e ARS(HH) w2 HHIBUE
Moment(kN- m)
Case ly
Pier Girder
3 12.8 38,024.7 14,009.3
4 31.1 35,514.7 14,890.4
5 43.5 39,306.4 14,481.5
6 58.3 38,356.4 11,638.1
7 75.6 34,002.2 9,137.9

o
- YRNSe A TERAAHS WRMSS MA Wl 7|FE 2 WY ANE 27xUS S5kt
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- M Zols
HE5tE Mg 55 H 1
Construction Stage 1X D-SHE(D1), 24 2™ SHE(D2), Prestressing(PS),
(CS) Creep/Shrinkage(CR/SH)
Static Load Case Y BES(LR), EYH), (L), 255 (GT)
(ST) X2k 2SS (LR, MBS (CR), 28H5(W), AlXS3E(SB)
otE =gt
- 24T HAE : Envelope(Casel~4)
Casel : 1.35D + 1.35CR/SH + 1.0PS + 1.85L + 1.60H + 1.35CF + 1.35LF
Case?2 : 1.60D + 1.60CR/SH + 1.0PS + 1.60L + 1.60H + 1.60CF + 1.60LF
Case3 1.35D + 1.35CR/SH + 1.0PS + 1.40L + 1.60H + 1.35CF + 1.35LF +
1.35GT
Case4 1.35D + 1.35CR/SH + 1.0PS + 1.40L + 1.60H + 1.35CF + 1.35LF +
1.35GT + 1.40LR + 1.40SB + 1.35W
- 33 HE ( CS+L+H+ LR +GT

m

T

gl

—

3-6-3. HE BIXE

: 1440MPa (0.9fpy)
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o 2 AXSH 157 < HE FUSESH 1 0.55f, = 17.6\R .. 0K
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L R L e
CS4
BOT “ T ] HFTI jl_rmll? .:Ilﬂ'l,uj IT!“ ITI [ Il
o 2 AXSH 171 < HE FUSSH 1 0.55f, = 17.6\k . 0K
o 2 QXS 1 00 < SE HARSH : 0.54/f, = 2.8k . 0K
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BOT ‘"m L L |- MW v|l L) T\ ] l
o 2HM QIEZE 16561k < B EUFSH 1 0.4f, x 1.156 =184k ... OK
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A P Y E7
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T 27
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Diagram

Cs1

ComopopqopMopnopn
|

bd  bhd  bhd  hd bd hd b

A=SH 3.8k < FE HASZSH : 0.55f, = 17.6\h .. 0K
IEESH 1.5l < HE HAFESH : 0.54/f, = 2.8k ... 0K

CS2

| _Illl]l_ﬂl L L L IT L] IIT_II“I]_

- —

. A=SH 150l < & HUSSE : 0.55f, = 17.6lR ... OK
. OIZSH 1.5 < 8 HAMSH : 0.54/f, = 2.8 .. OK
- Diagram

MPprosm == s oo SRR

CS3
| ___—I__T__WW' ) - R _W_'-_._ ___T__I,___.
o M X3S 11651k < S8 HFYZSH : 0.55f, = 17.6\R ... OK
o WM XS 15k < FE HAFSH : 0.54/f, = 2.8k ... 0K
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ghd QIS 1 1.5k < & EHAZSH : 0.54/f, = 2.8k .. OK

TOP ‘ A N L __'-“_"‘_'nT_'I“]_T_I[T]_“]lll

CS5

o ""{TT"‘I‘TT“'I Ll iianl |I L Ll Lk

gty tE 383 1 13.30k < 38 ELESH ;0. 55f = 17.6lP . O.K
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B ZAM| A (RIFZAM| 957,873,2869, 4228+ /m)

A
o Ed = 2 d 2 i - H
EX-N- ] ] a2
(=i} g o= =) o =) o (=} o
B NN gza(ew) e 894,009,251 22,867,820 857 ,B73.285
1. #EHSEHY @520 e 22,867,820 857 ,B73.285
33 .667| ton 183.618 12,858 1,7 2.127.721
1.2, H2F Z8 % 87 01,788,802 2
CHEE @7 = S0x20mn 1618|m 3.641 270 436,860 21,182
CHEE @7 @ 100mn B214|m 7.8 14,659 283 22,800
CHEE @31 @ 120mn 187|m 1,808.622 8.084 381 28,621
1.3. 4= JoisE 46.98|m3 171,360 7.878.1382 B0O_B5D 218,308 1,180,223
1.4. AR @% 168, 653000 8,186,382
LEBIART &7 27 @16.2mm 16| A 8,416,000 176.632 7.061 112,876 708,683 11.353.488
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v PS ZX (KSD 7002, SWPC 7B)e| M2 =4

=2 L 24K T £ o9 24K
EH A= MPa 2.0x10°
S EOHEA rad 0.15
CHo| S 2 KN/ 785 Brr=AT W
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v Al HH G
Internal Tendon(Bonded) : 6-5( $15.2m—=5), 6-19( $15.2mm—19),
6-27( ®15.2m—27)
- ME5t3
NEsts Mg stF H I

Construction Stage 1A DF3HE (D), 24+ LEBHE(D2), Prestressing(PS),

(CS) Creep/Shrinkage(CR/SH)
Static Load Case Y BEHS(LR), EYH), (L), 255 (GT)
(ST) KH2F S (LF), YAMBIS(CF), ZESIFW), AN S3HE(SB)
g}%zc_él-
- 2stUE AE : Envelope(Casel~4)
Casel : 1.35D + 1.35CR/SH + 1.0PS + 1.85L + 1.60H + 1.35CF + 1.35LF
Case?2 : 1.60D + 1.60CR/SH + 1.0PS + 1.60L + 1.60H + 1.60CF + 1.60LF
Case3 : 1.35D + 1.35CR/SH + 1.0PS + 1.40L + 1.60H + 1.35CF + 1.35LF + 1.35GT
Case4 : 1.35D + 1.35CR/SH + 1.0PS + 1.40L + 1.60H + 1.35CF + 1.35LF + 1.35GT
+ 1.40LR + 1.40SB + 1.35W
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S SHCH) Ao mECES)
EYIOES N et Farmmete
femas e
zwsngSS
o)
ol (2=010) ARk it
Gewa) D =8 fer23) ®
J8 3-6-11. €E Xl HRE
- BIE =@l ZIZE 1 1440MPa (0.9f,,)
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10000day

eeeniaant

TYCpET

!
| |
8 3-6-12. A3 HHE RS
3 UE
T2 Diagram

TOP H |-‘] ML -10.1 ‘
Cst i

T ®T |
Il

L | |
. ‘ . ‘ : +15.8
| Il | Il
o Y OrE2E 158k < 58 HYESY

1 0.55f, X 1.25 = 27.5lP
| T T’
' i

[Hill['"’l
|‘| | |‘| |

.. O.K

|‘| | ITm" " '”

CS2

BOT | 1 e
H l' ll rll ]IT] Il |‘| Il Im'l ll .L:i”u.s
1740 < 3 ¢ 24 -

= O
o HHM Q=3B

2QtE83 1 0.55f, X 1.25 = 27.5\R .. O.K
il R I ) ‘ =~
CSs3

BOT H ||' l|'l[rll |F'll\ll"‘ﬂl

|‘| [Tm | m-mwl- - .L'M”
dh OFESE 1 17.00 < B8 E/UESHY 1 0.55f, X 1.25 = 27.5k . O.K
Top | | Ep——— ""'"""'w‘l“"“'!uln
=] g e
ShM tESE 241 < 518 EYESH : 0.55f, x 1.25 =27.5k ... OK
TOP |'ﬂly|pmunw7mnmnmmmmmmnmanmm|Wﬂ
CS5

BOT | ||.ﬂ"ﬁ-"lfllllll”mllillllll'l]'mnmr
Il

: . !5+ 1.1

| I | I !
o HIM OI=22d : 211k < T EFY=E2Y 0.55fci, X 1.25 = 27 .5\ .. O.K

10000 TOP i

day

H | Ilnmm ITIE‘““.”.'IHI WIXI w-lﬂ'lmm'” “-.ll" |
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BOT ‘ | TN ua"'““l'ﬁll“r““‘“llql “wmnrq%‘““.mﬂlwmw‘lm o H
o 2 AESE 135k < 8 HUESH 1 04f, x 1.15=2070 ... OK
| || [ Ll L Wl"'ﬂ I
arg | TOP ‘ m”l'“m'm V‘m "WW ) s ‘ - l“lllliq |H
ALEN Il | Il
(Max)
| Bot ‘ [ g“"'"'w‘[l"“‘”"‘llw "'a‘ﬂ" m'”w 'm"l.-"'::"‘% H
o L IEZE 1271 < F8 FUESH 104/, x1.15=20.7 ... OK
T2 Diagram
ae | TOP | | '.[IM!]MEWX U!IIIIWIIWFWHWI nlnﬂwm:ga]_"l .
e | Il Il Il I I |
(Min) ;
cor || APy
o o OtZSE {750k < S8 EUES2 1 04f, x1.15=23.0R .. OK
¥ 228 SIAS  JFMA 1.25, 32E2A 1.15
% 54771, 8Span) : 50MPa / W& ZAZH(2~7Span) : 45MPa
B2dE HE
- EDnilE—II:-('\/'u)
in: "639915
'L WTJ“J l
(22 : kKN. m)
- 4 AE(@M—M, 224xZ)
v MO E
250000
200000
2150000 L
£
E 100000 4
= 4 i
50000 —..\
A VALY
LA\ NI
(] 20 40 60 100 120
Node
e Element 7-i : My = 119,712 kN.m < @M, = 142,022 kN.m (1.19)
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160000

——OMn
140000

120000 H —Mu
] L & O Y i \\ A

000 ! I
o o

\ l
| I l |
el U] \\\/{/ 3\\// S, \\_// \\J 5

Moment{kN-m)

B

\b“\——-__

L A _—T

Node

* Element 82-j : My = 59,538 kN.m < @M, = 113,642 kN.m (1.90)

e 6(=0018m) < & (=L/600=0.053m) ..OK

= Ec vg 2ol Es fy
(mm) (MPa) (kN/m3) (m) (MPa) (MPa)
1200 27.52 24.52 7.052 2.0e+05 400
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(2) Analysis Force

T =2 P (kN) Mx (kN.m) My (kN.m) Vx (kN) Vy (kN)
Pmax 14716.5 280.1 -123.0 -37.1 -31.6
Pmin 6119.2 -1666.6 983.6 -213.3 588.1
Mx, max 12188.6 -4539.7 98.3 -98.0 82.6
My, max 11180.7 -292.4 -1086.2 -309.0 -84.4
VX, max 11180.7 -292.4 -1086.2 -309.0 -84.4
Vy,max 9143.2 1162.9 -163.4 -45.3 751.8
(3) Rebar
1) Main Rebar
- Layer—1 : 28 — D32 ( Cc = 100mm, As = 22,238mm? )
- Layer-2 : 22 — D32 ( Cc = 200mm, As = 17,472mm?2 )

2) Hoop Rebar

- End : D13@150
- Middle : D13@150
3) Tie Bar

D16 ( Fy = 240MPa )

(4) Check P-M Capacity

42500
36500

30500

234496

18500
12500

6500

:’@ﬂ

-5500

-11500

-17500
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El
=

Jh
o
a
R
oY

s Z= 9 Az A Ul HALE
(mm) (mm) (mm)
mo|HE ZEaks 609.6 12 2
(2) PHCZ= M2 (4.7m~20.5m, 4.7m~28m)
Diameter Thikness Effective Prestressing(MPa) Allowable Stress(MPa)
(mm) (mm) A B C A B, C
600 90 4.2 7.8 10 20 21.3
A(m?2) Ixx(m*) lyy(m*) x(m) y(m)
0.2764 0.00483 0.00483 0.3 0.3
(3) sHU=s SHAE 55 =&
Load Case Factor Type
LR(CB) &z &3t 1.0 Add
H(ST) E¢t 1.0 Add
Summation(CS) 1&3s5t&, PS, CR/SH 1.0 Add
L(CB) &st& 1.0 Add
GT_15(CB) 2L3st& 1.0 Add
GT_5(CB) 2Z3st& 1.0 Add
(4) ZB2= Analysis Force (0m)
-+ =2 P(kN) Hx(kN) Hy(kN) H(kN) Mx(kKN.m) | My(kN.m) | M(kN.m)
Hy,max 118.0 3.1 376.5 376.5 -237.9 10.0 238.1
Mx, max 148.6 -1.3 190.2 190.2 -339.1 -7.0 339.1
(5) ZaUs 336 HE

— Allowable Stress

190.0 MPa
110.0 MPa

fsa =
Tsa =
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— Section Property

D : diameter of pile

609.6 mm
t I thickness of pile 12 mm
t0 : corrosion tickness 2 mm
Ap : cross—section area of pile 18,711 mm?
| moment of inertia 829,939,361 mm*
— Bending stress check
f=P/AxMI(D/2)/I
P/A M(D/2)/I f fsa
7 & P(kN M(KN.m Check
(kN) ( ) (MPa) (MPa) (MPa) (MPa)
Mx, max 148.6 339.1 7.9 124.5 132.5 190.0 0.K
— Shear stress check
T=2H/A
T Tsa
T = H(kN) Check
(MPa) (MPa)
Hy,max 376.5 40.24 110.0 O.K
(6) PHCZ= Analysis Force (4.7m)
- =2 P(kN) Hx(kN) Hy(kN) H(kN) Mx(kN.m) | My(kN.m) | M(kN.m)
Hy, max -155.6 -1.3 -55.6 55.6 88.1 -2.2 88.2
Mx, max -42 .4 1.1 -15.8 15.8 220.4 2.4 220.4
(7) PHCES 283 HE
— Bending stress check
f=P/A£MI(D/2) /I UESH = f + RRIZAEASH
P/A | M(D/2)/I | 2583 | 588
T = P(kN) | M(kN.m) D12 = Check
(MPa) (MPa) (MPa) (MPa)
Hy,max -155.6 88.2 0.56 5.47 9.5 20.0 0.K
Mx, max -42 .4 220.4 0.15 13.68 17.7 20.0 0.K
— Shear stress check
T=1096H /A
T Tsa
T =2 H(kN) Check
(MPa) (MPa)
Pmax 55.6 0.39 1.08 O.K
Pmin 15.8 0.11 1.08 O.K
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(8) = XX HE

- Y=o 3 XX

—

. MEEX|X| + OF&EFEX|X]

US = 1442.1kN

MIDAS Civil
Back FOST=FROCESSOR
i 4 RERCTION TURLCE
§ toe § FORCE-Z
. b HIN. RERCTIONH
Evoes BODE= 207
Fis L. TATEES002
MAX. BERCTION Max Reaction Force
BODE= T4
F2:  2.4147E+002 = 241.5 kN
Postls
CEALLz OOM10E
T 7004
MIN : 2007
Fitr: SERIQIX)-
THIT: iH
DATE: 01/05/3015
- VIEW-DIRECTION
(9) Y=o sEH T HE (1l)
- Eo) SEHAY (18 1)
Dx (mm) Dy (mm) Ry (rad)
-7.075 0.163 —0.000809
- &&s5tE
Axial Shear—y | Shear—z | Torsion | Moment-y | Moment-z
(kN) (kN) (kN) (kN-m) (kN-m) (kN-m)
—-85.58 1.87 -32.36 0.01 -80.20 4.76
- gsne| A SEHAY AE
‘S BHAYR USX|ELl 1%2 5tH, X[F 1,500mm 0|5l 59| F{SHL 2
§ =7.075 mm <= & =15 mm 0.K

0O 0000 0|0
O 0 000 0|0

0O 0 000 O0|0]|"
0O 0 0 0O 0 0|0

0 000 0|0
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(1) PHCZS |2

Blansiar TS Effective Prestressing(MPa) Allowable Stress(MPa)
(mm) (mm) A B C A B, C
600 90 4.0 7.8 10 20 21.3

A(m?) Ixx(m*) lyy(m*) x(m) y(m)
0.2764 0.00483 0.00483 0.3 0.3
(2) PHC &= SHAE 5t5 =g
Load Case Factor Type
LR(CB) 1.0 Add
H(ST) 1.0 Add
Summation(CS) 1.0 Add
L(CB) 1.0 Add
GT_15(CB) 1.0 Add
GT_5(CB) 1.0 Add
(3) Analysis Force
-+ 2 P(kN) Hx (kN) Hy(kN) H(kN) Mx(kN.m) | My(kN.m) | M(kN.m)
Pmax 1625.4 0.0 -0.1 0.1 0.0 0.0 0.0
Pmin 699.0 1.1 -1.2 1.6 -39.8 7.3 40.5

Hx, max 1196.8 -5.0 -6.7 8.3 -15.8 -10.7 19.1

Hy,max 827.8 2.4 27.1 27.2 -13.8 -1.1 13.8

Mx, max 1301.0 -1.8 6.9 7.1 -114.3 -11.4 114.9

My, max 1301.0 -1.8 6.9 7.1 -114.3 -11.4 114.9
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(4) 83 A=

— Bending stress check

f=P/Ax£M(D/M2) /I UESH = + FaZ|AElASH
P/A M(D/2)/I | =3 | 5183
T = P(kN) M(kN.m) (MPa) (MPa) (MPa) (MPa) Check
Pmax 1625.4 0.0 5.88 0.00 9.9 20.0 0O.K
Pmin 699.0 40.5 2.53 2.51 9.0 20.0 0.K
Hx,max 1196.8 19.1 4.33 1.18 9.5 20.0 0O.K
Hy,max 827.8 13.8 3.00 0.86 7.9 20.0 0O.K
Mx, max 1301.0 114.9 4.71 7.13 15.8 20.0 0.K
My, max 1301.0 114.9 4.71 7.13 15.8 20.0 0.K

(5) PHC 2=

xIxH HE

- 5| & XX : 1609.2 kN (X|EF=ALE DA EE)

HlUAS a9l
Bl FOST=FROCESSOR
A Bpw, REACTION FORCE
§ e 'E FORCE-Z
X 1’ MIM. REACTION
i HODE- 5321
Fis L. 2304E4+003
MAX. BERCTION
BODE= 5253 .
e Max Reaction Force
= 1625.4 kN
e Say O.K (Error rate : about 1%)
CBALL: COMIOL (3o|:_§_ |:|E|.|:|: %4\_ _;E;g[)
MAX ; 53242
HIN @ 5321
TIE: S wA-
THIT:
DATE: OLS00 3015
AIEN-DIRECT IO
t.!,.r
(6) U=5o sHHAF AE
- O g
Dx (mm) Dy (mm) Ry (rad)
3.767 0.099 0.001968
- &tZ25tE
) Torsion Moment-y Moment-z
Axial (kN) Shear—-y (kN) | Shear—z (kN)
(KN-m) (KN-m) (kN-m)
-1246.94 0.02 -0.52 0.01 0.95 -0.04
- U=mHe| Fl sHHA™Y AE
‘ol 2T UEXEL 1%2 stod, X[& 1,500mm O|stel Z=2| 5|2 15mm=E st
§ =3.767 mm = & =15 mm . 0K
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712 Hxw

LA & (FSM)

= =71 H|
T 205m 298m o= I
2453 1,307,546,366 | 1,552,806,771 245,260,405 | TAZHE =i © 25m — 32m
jmis 69,356,255 77,038,717 7,682,462
w2 295,944,335 80,436,999 (215,507,336)
EZ 3 J|x3 628,513,117 422 102,622 (206,410,495)
=2 XZ AAH| 2,100,979,912| 1,130,579,730| (970,400,182)
S2AM| 4.,402,339,985| 3,262,964,839(1,139,375,146)
ESSAH| 5,634,995,181| 4,176,594,994|(1,458,400,187)
MEH(ZH) 2,504 1,832 73.1% XUSET[=
25-40-15| m 1,283 1,736 453
IR
25-27-15| m 1,023 65 (958)
o|lZ
25-24-15| m 3,275 1,480 (1,795) SIETx
Al m’ 5,581 3,281 (2,300) 58.8%
SD30 ton 212.274 256.943 44 .669 PSC
= SD40 ton 677.991 210.110 (467.881) RC
Al ton 890.265 467.053 (423.212) 52.5%
PHCR= D=600 m 7,598 2,403 (5,195) 31.6%
st D=600 m 1,258 2,058 800 163.6%
bk M 90 - (90)
b x| A&m LA (PSC BOX 18.0+6@32.0+18.0=228.0m)
R
= 39 =+ 4 = = |I:_|-7|.=l- IE_% "H| 1
EX=yye ZZARH|x1.282 228.0] m | 18,318,399|4,176,594,994
S ApH| WY E+F A [ +X| 2 AR 3,262,964,839
2| E ZApH| DY Z+E QA | 2.796,684,081
. m == 1 & 2.132,385,109
1-1. 2 & 7[%Z 0 422,102,622
)& = 0 92.832.186
EAFE| TP SAF H=4m 0|2t 7[7 3624 1.036]  3.754.464] 2532
TSI =E EAf 3019] 4533 13.685127] 2.5=
Txesige H A 20 823 32138] 26449574 2.5=
Fxesige I A o cH 353 36.556] 12,904.268] 2.2
BT 2%%7] 0150mm 511] hr 4403 2,249.933] 10717
INE £ AL 3123 6,470  20,205.810
WoiE s2e 400x 400 100mm 319 37.539] 11,974,941
EEEEIES sHe 33| m 19,589 646,437
e o2 M OFEOI20[7[+ AXYT 212 4536 961.632| 16.=2
2) JZL=u| 0 329,270,436
PHC 2teuty| ©600mmx 90T, 2| FA Ol JLH 7= 2403 m 42,968| 103,252,104 6.5
st QBOOMmX12T, 2AAFHOISHTFZ | 5058  m 47,264 97,269,312| 6.817
STEN=y=y=pT) PHC Z=.0600mm 105 2|  128,226] 13,463,730
SEECEET =B 0600mm 84|  =|  203.158] 24625272
PHC Z=0/S ©600mm 378] =| 194.881| 73.665.018
oFEE X oF Al 31 N o[ 3| 500,000 4,500,000
ares x| 5hA| E o] A ot 2| &| 3.000,000] 6,000,000
=S ENEET +HA oA E 1|~ &| 2695000 2,695,000
ETENTERTEZDN! =srarE 8] 7M=|  200.000]  1.600.000




z 5y 34 +3 | o9 F_P?I-gl- 71'5104 W o
| oha| Z AL 7| M RIS 200,000 2,200,000
1-2. i & 0 77,038,717
1) 232 EEM 0 8,037,764
HISHEF2|E 22 fck=18MPa 23 g 12,508 287,684 9.&EZ
THEZIz2E HZ fck=24MPa 720 n 10,764 7,750,080 9.EZ
2) HEH 0 22,525,967
SHE EZ 6 3|,H=0~7m ol st 9 g 14,317 128,853 9.MZ
SEAEZ 4 3| H=0~7m O|&} 167 n 17,523 2,926,341 9.EZ
SE EZ 3 3,0~7.0m olst 554 n 20,095 11,132,630 9.EZ
2AHEZ MR H = 0~7m 0|5} 187 m‘ 44,589 8,338,143
3) ZaH| A g7 3 742 H=30m ol st 562 i 9,730 5,468,260 6.H|7
4) ZHIZ| 0 6,069,730
Zasuiz| W H=0~7m o5} 275 &/m 20,581 5,659,775 9.EZ
SHiz| AR PAS 119 i 3,445 409,955| 9.®Z
5) g3 0 1,593,014
ofATEUS A2 3 160 ] 7,616 1,218,560 3.0/
OfAEE gk CI= 71 ] 5,274 374,454| 3.0|%
6) MYEFL WY IR 0 4,475,112
mYEF M R 5tzket 600X 800% 1200mm 2 | 2,104,851 4,209,702[17. ZHA|A
mym 450x350%10 2 Jha 70,812 141,624(17. ZH A
My m 350x250x10 A I ES 34,464 68,928|17. ZAAIM
Y| =AM BHEFE 2| A 27,429 54,858
7) 2H ol MA x| 0 262,084
AT O] A A %| &1 & 908 i 273 247,884
AT O] A A %| EEIEEIMES 142 i 100 14,200
8) M2Ilmxg 0 17,829,922 /%
HIE=E = 46| Ton 387,607| 17,829,922| 9.HZ
9) B B A|A 0 734,827
BxE M R 200g/ 29 m‘ 135 3,915
Fa3T M x| THP 32,9200 mn 46 m 8,606 395,876
23 M x| THP 2329200 mn 52 m 6,443 335,036
10) i3 A | PVC Pipe,D50% 160mm 26| M2 203 5,278
11) 22EYH MR 490Xx300X80 mn 88 H 5,810 511,280
12) 2271 EM%| & 20|E, =-30X20mm 26 m 746 19,396
13) WCHH S EX| T 900x900x 1.0mm 2 M 78,920 157,840
14) MCHHE A A 2| JHa| 3,599,548 7,199,096
15) WM R| AHI2| A H=1.00m 13 m 165,319 2,149,147 7.83%
16) Atzatol H=0.23m m 16,677
1-3. m zt = 0 80,436,999
1) 232/ EEA 0 8,209,688
HISHE 32| E 822 fck=18MPa 29 m 12,508 362,732 9. EZ
THEZI2E M2 fck=24MPa 729 m 10,764 7,846,956| 9.EZ
2) HEH 0 16,997,643
B E X 6 3|,H=0~7m ol st 18 n 14,317 257,706 9.EZ
HE E X 4 3| H=0~7m O|&} 412 n 17,523 7,219,476| 9.EZ
2 AHZE 218 H=0~7m ol st 317 n 30,033 9,520,461 9.@Z
3) LA o7 3 742 H=30m ol st 400 n 9,730 3,892,000 6.8|7
4) Zatsdie]
5) WZHH & EX| B 900x900x% 1.0mm 7H 78,920 552,440
6) A 0| A% 240,386
AT O] M A %| &1 & 782 ) 273 213,486
AT O] M A %| sy E 269 ) 100 26,900
7) HER{MR 0 42,095,940
LiALAlO| S XA 25mm 168 TH2 5,306 891,408
8) HEIIE =& e=sg 93| Ton 409,151 38,051,043 9.2z
ZEMI|8Y X-8 28 T = 16mm, & & 29 m 108,741 3,153,489
9) MLUYX|MEM H=13m 14 M 603,493 8,448,902




2 5y 7 4 v o T ol @
1-4. & & 3 0 1,5652,806,771
1) 232 EEtA 0 19,375,200
TH IR E A2 fck=27MPa 1800 m 10,764 19,375,200 9.#Z
2) HEH 0 144,687,117
St FE 3 3,0~7.0m O|s} 6783 m 20,095| 136,304,385 9.EZ
S ] M E=X| H = 0~7m 0|5} 188 m 44,589 8,382,732
3) Stz 0 144,892,564
SHlz| NHES(7 +=4d) 8109| &/m 13,066/ 105,952,194
g2 AFE ghEy 1505 &/m 25,874 38,940,370
4) &2tEH 27| d 3o M 1984 mt 437 867,008
5 mFAF0lS 0
6) W M £ EE A 1984 m 19,694 39,072,896 3.00%&
7) EE7ISHR 2 0|lg,c-30X20mm 494 m 746 368,524
8) =AM 0 97,784,183
=3 o X PVC Pipe,D50X260mm 228| 7 330 75,240
T2 SFAM A x| 490X300%x80 mm 1498 7H 5,810 8,703,380
W =AM =t 1 Al 89,005,563 89,005,563
9) WEFX| | ZX|E CHZEE,300%210X0.5mm 8 74 47,674 381,392
10) HHSHAMR| 0 87,189,600
HSHEM AU MR (D HE) HEAS H2.0mXxXW4.0m 240 m 363,290 87,189,600 7.2%&
11) W =ER| M X 0 /%
12) nEEXHHER 0
13) 2H[0|M s2te @ 7= 5452 m 100 545,200
14) 27t =H =& 280 Ton 387,607 108,529,960
15) =7|FHMelAlA =gaimt 4| 14,000,000
16) Sat= oM TR 1984 m 409 811,456
17) mrrd=| ~El2 A, H=1.00m 2000  m|  165.319] 33,063.800] 7.2%
19) H|APAFZEHE 2k & 32 m| 205459  7.214.688
20) MEFUEMK| 18] 7= 1,720,331 30,965,958
21) o| ==X =& ,50x30mm m 2,295
22) 2folojm 4 AR #8-100%100 m' 2,160
23) &a8HI|x 60| M= 40,265 2,415,900
24) FEEZAZEY 0
25) PSC & 1 Al 834,641,325
26) IPC HOH =M x| 0
1-5. 7l & &5 0
HEHESH MOHEO|Z0|7|+ HEET| 477 m 4,536 2,163,672 16.x=4
SHE CHiCHA EA} 1417 m 1,125 1,594,125
EEMA B 7 T=20cm 2098 m 273 572,754
EEMA el #2ZH T=15cm 52 m 165 8,580
Mz T = 20cm 306 m 32,070 9,813,420
E A ZE 7| =4711.0 m 1724 m 1,172 2,020,528
TxE27|E=cHy A 13 m 36,634 476,242
7l =2E A &,D600mm 32| m 13,019 416,608
7l =2E A &32,D1,000mm 25 m 28,953 723,825
1-6. SAIERE L2 0
SHE - HiChE EA} 185 m 1,125 208,125
==71 # A EALZAMTI 1.0 ™ 148 m 3,071 454,508
oM7Y T = 20cm 53| m 32,070 1,699,710
1-7. SAEBRETE 0
E Al HEY] S A 4m ofst, 7| A 495 m 1,036 512,820 2.E=&
SR - HiChE EA} 104 m 1,125 117,000
=27 ek EA} 495 m 4,533 2,243,835 2.E3Z
==71 # A EALEHERE MY 10w 104 m 3,071 319,384
1-8. FAIETBER 0
EEMA E7ZET=20cm 1765 m 273 481,845
EEMA el 2 T=15cm 101 m 165 16,665
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2 5y 7 4 v o T ol 2
ST 47 m 5,422 254,834
EFEH IV EAL QI3 10%+7| A 90% 131 m 2,089 273,659
E Ab 3 7| iz gl m 655 5,240
SHE - HiChE EA} 7750 m 1,125 871,875
HEHESE MOtEOE0[7[+ HEET| 331 m 4,536 1,501,416| 16.=4
E A HIY| =4h4m o|sh 7| A 338 m 1,036 350,168 2.E=&
=M 7L et EA} 236 m 4,533 1,069,788 2.E=&
TE27|=cH oA 1 m 36,634 402,974
ZIAEEXH oI EM T = 0.20m 140 m 5,177 724,780 14.=F
HEA T 4 3|,0-7m o|s} 62| o 17,523 1,086,426| 9.HZ
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