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SUMMARY

| . Title

Technical Development of the Application of the Limit State Design Code
on Highway Bridges

II. Introduction

1. Research Needs

O The allowable stress design(ASD) method and the ultimate strength
method(USD) have been used as bridge design methods for a long
time. However, with the recent vibrant attempts to open the
overseas markets for bridge design, bridge design standards, based
on reliability, with respect to the international standards are being
sought. Other countries have already changed their technology
systems. The Ministry of Land and Transport developed the Korean
highway bridges design code(limit state design)(called KHBDC(LSD))
in January 2012, based on reliability, which will come into effect in

January 2015.

O Though the present design standards have standard systems such as
manuals, handbooks, guidelines, and engineering books, the manuals
and handbooks related to KHBDC(LSD) are yet to be published.
Thus, considerable confusion may arise as designers design bridges

using the limit state design code. Hence, most domestic designers,
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lacking limit state design experience, desperately need manuals and

example handbooks.

O For the limit state design code to become established, detailed
example handbooks for steel bridges, concrete bridges, and
substructures, need to be developed. In addition, a Q&A, with
classified answers about civil complaints, related questions expected
to be raised in the future, as well as the revised plan, reflecting
feedback on the problems in the standards, which arose while

evaluating the design examples, need to be developed.

O Design support for the limit state design code, thorough operational
analysis, and the supplementation of the design standards through
feedback, will help overcome the technical subordination to the
design standards of advanced countries, such as the AASHTO
LRFD and the Eurocode, and secure competitiveness in overseas

bridge design markets dominated by these countries.

2. Research Objective

O This article intends to support the design work by enhancing the
engineers'understanding of the KHBDC(LSD), and forming a
consensus among the engineers to assist in the rapid settlement of
practical design work. An attempt has been made to develop
applicable technologies, by making design samples of frequently used
bridge types, and to minimize the confusions and complaints that

crop up during the early stage of introduction.
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— Development of the example handbook
— Study of Q&A cases

— Partial revision(draft) of the KHBDC(LSD)

Development of the Design example handbook

The bridge types in "Design Examples of the concrete bridge and
substructure” and "The Design Examples of the steel bridge” are
selected as the frequently used types. In the first year, a composite
box girder bridge, an RC slab bridge, an RC rahmen bridge, a pier,
and an abutment will be considered. In the second year, a plate
girder bridge, a curved composite box girder bridge, and several
PSC box girder types, which are constructed with FSM, ILM, and
FCM, will be considered. Through the feedback process, the errors

will be fixed, so that the specifications become immaculate.

Study of Q&A items

The design code that is to be implemented in the country provides
the required standards for maintaining the safety of the facility,
performance, strength, etc. Complaints and business disruptions in
the initial stages of implementation of the design code will be
expected until manuals, guidelines, and handbooks are provided to
relevant technicians. Korea Road and Transportation Association 1is
trying to derive Q&A items for the KHBDC(LSD), with the help of
advice from the writing committee, regarding key issues in the
design code that occurred during this study.

Partial revision(draft) of the KHBDC(LSD)

Korea Road and Transportation Association 1s striving to form

— Xy —



consensus and objectivity, to provide high standards of perfection for
the KHBDC(LSD), through several years of research, writing
committee meetings, advisory meetings, seminars, public hearings,
workshops, etc. However, KHBDC(LSD) would need to be modified,
as there is no track record that has been utilized in the design of
the real bridge, and problems are derived in the initial stage of the
implementation design. Thus, a partial revision of the design code
can be implemented and a revised draft can be established, through
detailed design code analysis and feedback of the process of creating

the collection of design examples.
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lll. Research contents and scope

1. Analysis of the KHBDC(LSD)

A. Comparison with existing design codes based on design concepts

B. Analysis of the KHBDC(LSD) through feedback from the working—level

study

C. Research on complementary items after the errors and omissions are

understood.

D. Suggestion of a theoretical design procedure using limit state design

2. Establishment of an official approval plan for design example

handbooks

A. The study of references and relevant cases
B. The Study of the composition and the planning of example handbooks

C. The study of authorized agencies and the establishment of an official

approval plan

3. Development of the design example handbook by bridge type

A. Type selection of the target bridge

O Type selection of the target bridge through research
O Type selection of the target bridge through survey
O Selection of design conditions by the target bridge type

B. Study of the design example handbooks

O Composite box girder bridge, Curved composite box girder bridge

— XVil —



O

Plate girder bridge
RC slab bridge, RC rahmen bridge

Prestressed concrete bridge(box girder bridge by FSM, ILM, FCM)

o O O

Prestressed composite girder bridge

O

Reversed T-shaped Abutment, semi-gravity type abutment
n-shaped pier, T-shaped pier

Feedback after applying limit state design to the bridge type

o O O

Revision of design example handbooks through advisory meetings

and feedback

©)

Study of the Q&A items associated with the bridge type
O Study of practical design Q&A obtained from feedback data
O Study of the revision items related to the design code(limit state

design)

4. The study of specific designs of existing highway bridges

A. The selection of design conditions for the existing bridges under
consideration

B. Detailed design of the existing bridges(drawings) under consideration

C. Comparative evaluation of the existing bridges after a survey of the

quality and the construction cost

5. Approval plan for the design example handbooks and the
evaluation of ideas for the improvement of the design
code(limit state design)

JA. The revision of example handbooks(unity of composition)

— XVill —



B. Systematic description, in accordance with the design code, of calculations
of loads and internal forces at a section, examination of the limit state
design, etc.

C. Acceptance of the opinions of the hands-on workers.

D. Partial revision(draft) of the design code(LSD), through the analysis of
errors and omissions.

E. Advisory meetings in the Korean Highway Bridge Design Code’s capacity
as the relevant body.

F. Acceptance of the opinions of the relative organizations and the

development council.
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V. Research Development Result

1. Official approval of the technical data related to the limit state

design

A. Expert and Objective verification of design example handbooks and the

Q&A through a technical consultant of the Korean Highway Bridge
Design Code(LLSD) committee.
O The reflection of expert opinion: Survey and Utilization of the
expert’s advice
B. Reliable securement about design concept, procedure, detailed contents

O Analysis report of the official approval
O Review report of the composition method

O Propagation of design examples, Q&A and interim proposal of the

design code

2. The study of ideas for the improvement of Korean Highway

Bridge Design Code(LSD)

A. A study of the problems in the design standards, occurring in the design

examples.

B. Study of the partially revised plans, by examining the errors of the
design standards and the contents of the supplements
O Development of the rating table for the partially revised plans of the
highway bridge design standards(limit state design code)

O Informing the related institutions about the partially revised plans.

C. Development of Q&A for the expected questions in the design phase.
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3. Development of the example handbooks by the types of steel
bridges

A. Suggestions of design examples for the representative section, after
examining the design procedure and the detailed provisions of the limit
state design code

B. Promote the improvement of the technicians’ understanding of the limit
state design, by suggesting the steel bridge limit state design procedures,
analyzing its differences from the existing designs, and suggesting design
examples.

C. Development of the example handbooks for steel composite box girder
bridges, curved steel composite box girder bridges and plate girder

bridges

4. Experimental design of a real steel bridge

A. Drawing up of the blueprint of the plate girder bridge
B. Quantification and comparative evaluation against the existing design

methods

5. The development of the example handbooks according to the
types of concrete bridges and substructures

A. Suggestion of the design example for the representative section by
examining the design procedure and the detailed provisions of the limit
state design code

B. Promote the improvement of the technicians’ understanding of the limit
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state design, by suggesting the concrete bridge and substructure limit
state design procedure, analyzing its differences compared to the existing
designs, and suggesting design examples.

C. Development of the example handbooks for ferroconcrete bridges
(RC rahmen bridge and RC slab bridge)

D. Development of the example handbooks for pre-stress concrete bridges(
Box girder bridge using FSM, ILM, FCM)

E. Development of the example handbooks for the pre-stress composite
girder bridge

F. Development of the example handbooks for the inverted T type abutment
and the semi-gravity abutment

G. Development of the example handbooks for the m-type bridge pier and

the T-type bridge pier

6. The development of example handbooks according to the type of
concrete bridge and substructure

A. Drawing up of the blueprint of the PSC box girder bridge(FSM)
B. Quantification and comparative evaluation with the existing design

methods
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V. Application of Research Result

O Application of introductory books and practical design which made
by example handbook by Korea Bridge Design Code

O Example handbook could minimize the initial confusion and mistakes
through the design process of several types of bridge. Through the
feedback process, we could fix the errors, so it makes the
specification be immaculate

O Application of revision about part 5. Road Design Manual

O Application of promotional materials about Q&A Handbook and
example handbook by Korea Bridge Design Code

O Application of education and seminar about the design example

handbook
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Standardization)S A X|3}3l, d=2] BS, 542 DIN & Zr=oA] A3t A7

2313t o] EurocodeE A4 St

N4
A
N4
A

Committee for

7=



274 wdle] 7] A3t AT R A
- 1978 CEB-FIP codeE Hl&o® FXAA7|E &
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- 1989 A= BTz da 92 2RE AAVIE A 29
« ENV 1991 - Eurocode 1: AAY= % &5 (F5H)
« ENV 1991 - Eurocode 2 A E FZ2AA
« ENV 1991 - Eurocode 3: Z+Z4 7
« ENV 1991 - Eurocode 4: %34 +Z24 7
« ENV 1991 - Eurocode 5: &% 7
« ENV 1991 - Eurocode 6: %4533 7
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il
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ATALFY Hg 2 Az AEH A
12,600
1,100 400 2,900 400 2,900 600 2,700 600 1,000
Yoy | xge
o - - -
<t
al r 1 r 1
- ) 6,700 )
3 | | |
250X200x11x19
T
1,785 | 2,330 | 4,370 | 2,330 | 1,785
12,600
Sec-1 Sec-2
400 400 400
0y 0y
o o
3 3
<. (@)
I 5%
2,530 2,530
Sec-3 Sec-4
600 600 600 600
UP— - ot emmm— 1
A
o o ©
3 3 2
- - 1
250X200X11X19 3 250X200X11x19
S
A
] T v T
(oY} (900 Su—
‘ 2,530 ‘ ‘ 2,530 ‘
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HEHIA

3% AdALsE e 9 A
(4) st=s4H4
b A A A8 (DCL)
- A AT 22O Asad(FEA 25 10 %)
- Y8 AF=AY 1713)
ZgE 9AA = 024 x 6.3 + 2 x((06 + 09) x 005 + 2) = 1587 m*
Z B 2F = 1587 x 250 = 39.675 kN/m
g9H = Heu F4 - va F4)
= 3150 - 2950 = 0.200 m
(W) g 14385 (DC2)

= 0.394 x 25.0 = 9.839 kN/m

(th 4% 1435 (DW)
- XA (AY 1709E) = 5850 x 0.050 x 23.000 = 6.728 kN/m
(2}) &3t%(LL)
- ¥ EYSE, ¥TEHS T x 076 + ¥FEYss T & i 4%
- EFEARE 36 m, ASFE A& A
-AMHYE 1HT 4$ 36153 FEHS HEst 2udAVEY FLEA 3
muhth 4573
- XTEYsTUS), ¥ 2T
RFEYF EEAEsE
- l i i L< 60m w = 12.7 (kN/m)
200 0.18
34D f@T 720 L>60m | w = 12.7x(%) (kN/m)
- - -
S I bl | L BEAREF AstEE R A3t
(vh) 3] 235
- 92552 1A= A5
Wi kN 56 kM
S8 kN
-

L2m
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HFH A

iy
ool
1o

19

z

IE2- 25 %, I ZHEA] 156 %
Aggt.(1 + IM / 100)

AAAAE 10 me] TS gt &

(o}) FaZol Agats FahF(WS)
- Al Agat FaE 0 F %ol = 4010 m, F %

s 2% = 12600 m
- P = 3372 x 4.010 = 13520 kN/m
- A891A 12005 - 2690 = -0.68 m(EHE A

E(WL)

- BHE ARANE FGS T AR 5 Aok
B5tFo] Ashd Mol WA 15 me] Folol A 15 kN - mel FakFol HalF
o Agete Aow By
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HEHIA

h FEAE o
o Steel Girder
Lstear(mm*) drop stea(mm) | diot steat(mm) | Stop stect(mm®) Shot Steat(mm®)
SEC-1 6.121x10" 1,181.8 790.2 5.179x10" 7.746x10
SEC-2 6.956x10" 1,281.3 696.7 5.429x10’ 9.984x10"

. Long-term Composite Section(3n)

T Iso(mn*) dropan(mm) | dotzn(mm) Sropan(mm®) Spotan(mn®)
SEC-1 1.378x10" 641.7 1,330.3 2.147x10° 1.036x10°
SEC-2 1.626x10" 746.6 1,231.4 2.178x10° 1.321x10°
By Short-term Composite Section(n)

- I,(mn*) drop,n(mm) dBot,n (mm) Sropn(mm®) Spotn(mn®)
SEC-1 1.886x10" 286.6 1,685.4 6.581x10" 1.119x10°
SEC-2 2.299x10" 362.6 1,615.4 6.340x10° 1.423x10°

(h) FrdEeE gd
2 om Steel Girder
Lteer(mm®) drop steel(mm) | Aot steet(mm) | Strop steer(mmn’) SBot steat(mm®)
SEC-3 1.331x10" 1,160.4 847.6 1.147x10° 1.570x10°
SEC-4 1.759x10" 1,111.6 922.4 1.583x10° 1.907x10°
oo Steel Girder + Reinforcement

N Lrein(mn®) Aroprein(im) | dBotrein(mm) | Soprein(mm®) Shot,rein(mm’)
SEC-3 1.553x10" 1,067.7 940.3 1.455x10° 1.652x10°
SEC-4 1.961x10" 1,038.4 995.6 1.889x10° 1.970x10°

- 113 -



HTH A

(ch A 27
D wwe 47
O Foéts ZHME(x10° N - mn)
a7 T4 FAT TAT o S
94 | was%s | wgss | wgss | oo | TS
(m) (DC1) (DC2) (DW) at
0.0 0.0 -0.6 0.0 -56.5 -21.1
2.5 1,769.2 4704 357.9 2,720.7 749.2
5.0 3,301.5 879.0 669.0 4,846.0 1,284.6
75 4,596.9 1,226.0 933.3 6,588.0 1,670.7
10.0 5,655.3 1 511 4 1,150.7 7,948.2 1,951.3
125 6.476.9 1733 13212 0,003.2 21594
15.0 70615 18977 14450 0.798.2 23153
175 7,409.3 1,998.5 1,521.8 10,379.3 2,416.7
200 7520.1 20379 15519 107356 24697
22.5 7,394.0 2,015.7 1,535.0 10,874.8 24785
25.0 7,031.0 1,932.1 1,471.4 10,809.5 2,446.9
275 6,431.2 1,786.9 1,360.9 10,602.3 2,391.6
30.0 5,594.4 1,580.3 1,203.5 10,191.6 2,297.5
32.5 4,520.7 1,312.3 999.3 9,586.0 2,167.6
35.0 3,210.0 982.7 748.3 3,795.8 2,005.3
375 16625 5018 4504 78322 18147
40.0 -1219 139.4 105.7 6,705.3 1,599.7
125 51433 “3743 2859 5.466.0 13634
150 44002 9518 7243 “6.028.4 10943
475 -6,927.6 -1,588.2 -1,209.5 -7,046.4 -1,131.8
50.0 -9,711.0 -2,288.4 -1,741.6 -8,312.9 -1,257.8
52.5 12,7721 -3,047.1 -2,320.6 -9,884.3 -1,410.4
55.0 -16,116.1 -3,867.1 -2,946.4 -12,333.1 -1,797.9
575 -12,972.0 -3,116.2 -2,372.7 -10,355.1 -1,593.3
60.0 -10,115.9 -2 425 9 -1,845.9 -8,747.6 -1,417.7
62.5 =7,542.8 -1,796.2 -1,366.0 =7,434.8 —1,268.2
65.0 -5,247.4 -1,228.1 -932.9 -6,372.1 1,201.4
675 32206 7213 5466 ~5556.3 14388
70.0 -1,476.9 -273.8 -207.2 6,180.7 1,642.9
72.5 31.2 112.1 35.4 7,219.8 1,818.9
75.0 1,302.3 434.6 331.1 3,084.4 1,962.7
775 2,336.6 695.6 530.0 8,776.2 2,078.8
30.0 3,133.9 895.1 682.1 9,286.8 2,163.6
825 36943 10333 7813 9,609.0 22142
85.0 40179 11099 845.6 07439 2981
375 4,104.5 1,125.1 357.1 9,719.2 2,215.7
90,0 39542 10789 8013 0.490.2 21665
92.5 3,567.0 971.1 739.6 9,081.9 2,079.4
95.0 2,942.9 801.9 610.6 3,466.2 1,953.7
975 2,081.9 571.1 434.8 7,651.4 1,789.3
100.0 983.9 278.9 212.1 6,636.8 1,585.9
102.5 -350.9 -74.9 -575 5,495.8 1,343.5
105.0 -1,922.7 -490.3 -373.9 -5,279.7 1,062.5
1075 37313 9674 7371 61985 “995.6
110.0 -5,784.6 -1,506.0 -1,147.2 -7,397.8 -1,1074
125 “8090.3 21069 16041 “8907.0 12431
115.0 -10,666.2 -2,769.6 -2,107.9 -11,216.1 -1 745 4

- 114 -



HTH A

a4 [ 944 AT e war | moms
97 | wasE | wase | wass | HOE ) TEES
(m) (DC1) (DC2) (DW) at

0.0 -755.1 -201.0 -152.6 -1257.0 -338.0
2.5 -660.3 -176.3 -133.9 -1105.3 -313.0
5.0 -565.5 -151.7 -115.2 -968.4 -271.5
7.5 -470.8 -127.0 -96.4 -866.6 -240.6
10.0 -376.0 -1024 -7 —7879 -218.1
12.5 —281.2 -77.38 -59.0 —7234 -201.3
15.0 -186.5 -93.2 -40.2 —667.1 -188.1
17.5 -91.7 -28.6 -21.5 —615.7 -176.8
20.0 3.1 -4.0 -2.7 -967.6 -166.5
22.5 97.8 20.6 16.0 603.9 174.4
25.0 192.6 45.2 34.7 695.2 184.7
21.5 287.3 69.8 53.5 708.2 194.9
30.0 382.1 94.4 72.2 763.4 205.1
32.5 476.9 119.0 91.0 821.2 215.2
39.0 571.6 143.6 109.7 381.6 225.1
37.5 666.4 168.2 128.4 944.9 234.9
40.0 761.2 192.7 147.2 1011.5 244.8
42.5 855.9 217.3 165.9 1082.6 256.5
45.0 956.9 241.9 184.6 1160.0 271.8
47.5 1057.8 266.4 203.4 1248.3 290.3
50.0 1168.9 290.9 222.1 1349.5 312.6
52.5 1280.0 3155 240.9 1470.0 339.3
50.0 1395.2 339.9 299.6 1613.5 369.6
o7.5 -1200.0 —288.0 -220.2 -1478.3 -350.0
60.0 -1084.8 -263.5 -201.5 -1346.6 -319.7
62.5 -973.7 -238.9 -182.7 -1234.6 -293.4
65.0 -862.6 -2144 -164.0 -1138.7 -271.0
67.5 -751.6 -189.8 -145.2 -1055.5 -252.3
70.0 -650.6 -165.2 -126.5 -980.2 -236.9
72.5 -555.8 -140.7 -107.8 -911.5 -223.7
75.0 -461.1 -116.1 -89.0 -847.3 -211.5
775 -366.3 -91.5 -70.3 ~786.2 -199.5
30.0 -2716 ~-66.9 -51.6 —728.1 -187.8
32.5 -176.8 424 -32.8 6729 -176.2
85.0 -82.0 -17.8 -14.1 -620.5 168.8
87.5 12.7 6.8 4.7 655.5 179.5
90.0 107.5 314 23.4 708.3 190.4
92.5 202.3 96.0 42.1 764.5 201.5
95.0 297.0 80.6 60.9 324.7 212.9
97.5 391.8 105.2 79.6 889.5 224.7
100.0 486.6 129.8 98.4 959.6 2371.2
102.5 581.3 1544 117.1 1036.5 254.6
105.0 676.1 179.0 135.8 1121.6 274.0
107.5 770.8 203.7 154.6 1217.3 295.6
110.0 871.8 228.3 173.3 1325.9 319.8
1125 972.7 253.0 192.0 14524 346.8
115.0 1088.0 27178 210.8 1595.6 375.4
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3% ATALEY g % A3 HFnaA
® e GA(x10° N)
LRl LI dAAF 233 (LL)
T n4E | wARE | wHHF
(DC1) (DC2) (DW) max min
Gl 758.2 198.7 152.6 1934 1,262.0
A G2 758.2 201.8 152.6 207.3 1,261.6
Gl 2,713.6 657.8 4985 242.3 2,325.3
o G2 2,713.6 651.2 4985 272.5 2,354.2
Gl 2,179.1 550.3 421.8 340.1 2,270.0
" G2 2,179.1 557.2 421.8 370.3 2,202.6
Gl 2,713.6 657.8 4985 242.3 2,325.3
" G2 2,713.6 651.2 4985 272.5 2,354.2
Gl 758.2 198.7 152.6 1934 1,262.0
A G2 758.2 201.8 152.6 207.3 1,261.6
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Mn(N * HlHl) Mu
A A (N * mm)

Eq.6.10.31 | 1.3RnMy

2250 | Sec—1 | 4.600x10" | 4.027x10" | 4.027x10" | 3.196x10"

STA. Fn Fr Fu Fn F:

(MPa) | (MPa) | (MPa) | F*=F" | (MPa) | MPa) | (MPa)

55.00 | Sec-4 | 3084 | 3084 | 2528 | O.K | 3150 | 315.0 | 279.1
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£ 2 7 HER A
GHE HE
C
o V., Vu
T L 110, ZE | 138,/ ZK TR (N) (N)
tW F;/w F;/w
Sec-1 | 1429 80.4 100.8 @ | 1.240x10° | 1.805x10°
Sec-4 | 142.9 62.7 78.7 @ | 1.240x10° | 1.337x10°
@ BAE 229 AuRE AR
O %Y wHel A9
o M 0.5¢, M . ;
- “ UMe | R v v
T (N-mm) | (N - mm) (N) (N)
Sec-1 |3.196x10" | 2.268x10" 0.612 12.949x10°|1.805%10°
Bl A
=an) f 0.75¢,F, | _ V. Vu
! i R
S (MPa) (MPa) (N) (N)
Sec-4 | 293.81 236.25 @) 0510 |2.624x10°(1.337x10°
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AMo Af 3 |1 AF,
L (N-m) | (MPa) ) 2 (AF) g (MPa)
22.50 2.021x10°| 17.87 21.02 41.35 41.35
55.00 1.461x10° 7.29 21.02 41.35 41.35
AE
]ﬂ—tﬂ D kE fCf wa t 2
STA. — 0.954/ — C
Cah t, VE, | opa) | (MPa) 0'9’“E< p)
o 22.50 142.9 <| 1448 164.96 315.00 -
o 55.00 142.9 <| 1544 132.77 315.00 -
AT A
T,‘i_ STA Il;]_:?i ch ch C 0.58 * C ¢ wa T;__]:g
T5 (N) (MPa) (MPa)
o 0.00 1.648x10° 29.43 0.397 72.62
@4H-2 | 55.00 1.299x10° 46.38 0.397 72.62
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3 g g A AEH A

o . 5 0.9 Folk -
O cwW © 2 yw i R=:]
S S (MPa) (mm) i (tg) (MPa) | =
2250 | Sec-1 | 176.80 8229 53.2 600.8 315.0
55.00 | Sec-4 | 193.39 957.8 39.2 4435 315.0
% 9 A%gEAx ¢ e
STA =il fer Fyet fi Fyse L
TE (MPa) (MPa) (MPa) (MPa) v
2250 | Sec-1 180.79 299.25 256.08 299.25 0K
55.00 | Sec-4 200.47 299.25 22279 299.25 0K
34 AR
T A AYESY AR
o ; 5 0.9 Fok -
o cwW © 2 yw -1
STA-| 2n | (MPa) | (m) ke (tﬂ) (MPa) | %
2250 | Sec-1 180.6 1,199.8 25.0 282.6 315.0
55.00 | Sec-4 45.8 957.8 39.2 4435 315.0
% 9 AFEAA 87 B
o
STA 1—;— fC Fr ft Fr 1%
T5 (MPa) (MPa) (MPa) (MPa)
2250 | Sec-1 183.4 234.4 122.6 315.0 0K
o HE
il
STA. e Vu(N) V,(N) C Va(N) VAN) | 24
0.00 | Sec-1 |6.627x10°|5.116x10°| 0.397 | 2.033x10°| 2.033x10° | O.K
55.00 | Sec-4 |5.971x10° | 5.116x10°| 0.397 |2.033x10°|2.033x10° | O.K
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g e g8 2 A T H A
® EEAAR A7
- ZWA &9 kA
Positive LL(MPa)
o
T % | STA. | 5 5 35 e
T A o]
£ f, /1, f f, £/1,
SP02 | 26.25 |Sec-1| 308.6 315.0 0.980 -204.0 315.0 0.648 e
Negative LL(MPa)
o
F ®|sTA | & F & AR
T A| o]
f ity f/f, f fy /1y
SP02 | 26.25 |Sec-1| 90.9 315.0 0.289 -141.1 315.0 0.448 A5
- AN E Y] HAAA ST
Positive LL(MPa)
o f
2| STA. | & 5 of
" | AR | ( R, “@nyf) 0T5ad | Fu |
2
SP02 | 26.25 |Sec-1| 3} 308.6 311.8 236.3 311.8 |1.104x10°
Negative LL(MPa)
o f
| STA. | & 5 I
v TR x| £ ( R, +O‘¢f@f) 0.7506,F,;| Fu (l;f)
2
SP02 | 26.25 [Sec-1| A% | -141.1 228.1 236.3 236.3 [1.671x10°
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HEHIA
O BIE-ZdA| o] &7 A
- A4 gE 9 gd AE
o] 1% ¢, f,A ¢ fu A, U P, .
5 | STA. vlyg ulun 7k
T 22 W (N) ) (N)
SP02 | 2625 |Sec-1| 5522x10° | 7.864x10° | 7.950x10° | 7.864x10° 0K

- RGBT FE(E(H) 61327) ¢ R, = 0484,F,N, - =aaAde A=

HAEE | 0484, F, N, Boltreq .
(N) (N) (EA) (EA) b
SP02 | 26.25 |Sec-1| 1.104x10" | 3.649x10°

=
M
0
=
ot
=+ e
ME 2

38 60 O.K

- R E AE(E(3) 61328) ¢ R, = KKNP, - A& HE

9w | AAsz | KENP | Bolt Bolt .
‘fr‘:_]“ = h™*s* 's* t req use Ltg

R ) et (N) ) (EA) (EA)

SP0O2 | 26.25 | Sec-1 8.633x10° 1.600x10° 54 60 O.K
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3% AdALsE e 9 A 2 E R 314
O BHF-EAA o] &3 A
- A4 gE 9 gd AE
o] 1P ¢,f,A ¢ fu A, U P, ~
B | STA. yyy usu=m iR
T 22 W) ) (N) (N)
SP02 | 26.25 |Sec-1| 8.356x10° 1.257x10° 1.176x10° 1.176x10° 0K
- AT HE(E.(3H) 6.13.2.7) R, = 048A4,F,N, - 3343 HE
1:/_]-1:!1_1_ /}—iﬂl?‘i}%‘ 0-48A5F5N BOlt BOlt —
T'E]T TA U s req use LHr—li
T BLk | s (N) (N) (EA) (EA)
SP02 | 2625 |Sec-1| 1.671x10° 3.649x10° 6 12 0.K
- AT AE(E.(3H) 6.13.2.8) R = K,KNP, - A-&3A4E 7
=il A Al sk K, KNP, Bolt Bolt B
-;r‘:_]* STA = sTs req use L‘g
T e (N) (N) (EA) (EA)
SP02 | 2625 |Sec-1| 1.203x10° 1.600x10° 8 12 0K
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HEHIA
O B o] g A7
By e ndE 2 e A (E.(%H) 6.13.6.14)Q)
Positive LL
=il
:T_L o STA J?_.E_ Fcf fcf Muw Muv Mtotal Huw
(MPa) (MPa) (N-mm) | (N-mm) | (N - mm) (N)
SP02 | 26.25 |Sec-1| 311.8 3086 | 2.417x10° | 9.504x10" | 2.512x10” | 1.480%10°
AN T AE(E.(3H) 6.136.1.4) - =ZstsAdE HE
o Positive LL(N)
T B |STA. | 55 a4
T Py Pu Pav Py 12 Ry
SP02 | 2625 |Sec-1| 20,548 | 29599 | 7,255 | 153632 | 185,329 | 291,942 | O.K
AGAE AE(E.(3H) 6.136.1.4) - ALESHAANE AE
o Positive LL(N)
T & | STA. | & 5 o]
T Py Pu Pav Pyvm 12 Ry
SP02 | 26.25 |Sec-1| 11,5838 | 21,465 | 5691 | 120,521 | 143,034 | 160,000 | O.K
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g AR e 2 Ay FHFTH A
- A4 AvYE 9 da dE
9 | v ARPE HE 9d sg HE
T ¥ |STA | 55 s
i D x058%xAgxFy | I | @ x058xFuxAw | B9
SP02 | 26.25 | Sec—1 [1.027x10° 8.331x10° 0.K 6.957x10° 0K
- EEAGS Y HE(E.(3) 6.134)
o
T & | STA. lr:u"; A,, (mm®) 0.584,, (mn”) R.(N) Vo (N) v}
SP02 | 26.25 | Sec-1 1,170 < 8,613 3.785x10° | 1.027x10° | O.K
- olgdel FE R YA AR
Positive LL Negative LL
E N SIA i 79
;L = ’ :[LTI]:} Mtotal Huw f Mtotal Huw f ==
(N - mm) (N) (MPa) | (N * mm) (N) (MPa)
SP02 | 26.25 |Sec-1]2.512x10°1.480x10°| 206.4 |2.910x10”|-1.830x10°| 161.4 | O.K
- AYAE AE(E.(F) 6.1329) @ ZEAANE AE
o9H | £31E [eddAE R: A A st B
B P v}
T STA L Sn | ) () S (N) (N)
SP02 | 2625 [Sec-1| 50.0 375 2d o]8} | 246960 | 185,329 0K
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3 ArNEed WE R Ay F L1 1A

T AlE A H al(=4d al)

(1) n&sw 3 Al

O WHFHFH ! 1

O WA + MTAQ AT (=4 a)
O MgdA% 1 L =500 + 600 + 50.0 = 160.0 m
O w&FEed :B=90m

O FYAY : B =18~25m H =20 m

O A} ZF 1 90.0°

EFEASF EEARINT
135 kN 135 kN 192 kN
- l l l L< 60m w = 12.7(kN/m)
12.00
g i L>60m | w = 127x(6L0) (kN/m)

T = - WE’
& I I I I b= | L EFAESEFo] Ak e Fe] Azt

| ] I |

mhebg Aol g A RE F 43 70 %
WNZGAGEE AL BE FAATE 25 %

e oE A
) 2 31 74| 4 Bl 15 %
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3% ATALEY g % A3 HF034

FAF welel tiste] 2t AR 10 me] PEAAE 2@ 48

O f, = 30 MPa
O E = 28417 MPa
@ A <(SD 400)
@ A
O FH-A] : HSB500
A 0 SM400
FHEEE  FIOT 22 mm
E. = 205,000 MPa
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2,465

<G1> <G2>
Sec-1 Sec-2
[ Y | I ' |
o &
1,800 l 1,800
Sec-3 Sec—4

2,000

2,500

CT-150x305x15x15

2,500

2,000
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HEHIA

3% AdALsE e 9 A
(4) st=s4H4
b A A A8 (DCL)
- A AT 22O Asad(FEA 25 10 %)
- Y8 AF=AY 1713)
ZgE 9AA = 024 x 45 + 2 x((06 + 0.9) x 005 + 2) = 1.155 m°
Zg B A3 = 1155 x 250 = 28.875 kN/m
g9H = Heu F4 - va F4)
= 2950 - 2.250 = 0.000 m
(W) g 14385 (DC2)

= 0.394 x 25.0 = 9.839 kN/m

(th) &85 1435 (DW)
- XA (AY 1709) = 4.050 x 0.050 x 23.000 = 4.658 kN/m
(2}) &3t%(LL)
- ¥ EYSE, ¥TEHS T x 076 + ¥FEYss T & i 4%
- EFEARE 36 m, ASFE A& A
- RAAGE 1AT A4S 36153) FEL ALetd mRuAAER A8 3
moteh %) 3
- XTEYsTUS), ¥ 2T
FEEeT FEA2T
- l i i L< 60m w = 12.7 (kN/m)
200 60 0.18
34D f@T 720 L>60m | w = 12'7X(T) (kN/m)
- - -
S I bl | L BEAREF AstEE R A3t
(7h) ¥ =235
- 92552 1A= A5
Wi kN 56 kM
S8 kN
-

L2m
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HEHIA

Ay
Lo
e

T

T

be- 25 %, M ZHEA 15 %
Aggt.(1 + IM / 100)

ARAX 10 me] F5HAE 2@l 4§
(o) FxEOl AE3E FHFWS)

- Al 43 345 F ¥ol = 3610 m, F % = 9000 m
- P = 3372 x 3610 = 12640 kN/m

- Ag9A 0 1805 - 2200 = -0.485 m(ZHE AR wd 2§

gl A shell #1A])
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&R

" Steel Girder
T Lyt (mm?) Arop steel (M) | Aot steet (1) | Strop steet (%) | Spor steat (mm®)
SEC-1 6.088x10" 1,162.5 8715 5.236x10" 6.985x10"
SEC-2 6.600x10" 1,221.0 817.0 5.405x10" 8.079x10’
. Long-term Composite Section (3n)
T Lo () dropsn (mm) | dpotzn (mm) Stopan (mm®) SBotan (mm®)
SEC-1 1.199x10" 717.0 1,317.0 1.672x10° 9.102x107
SEC-2 1.318x10" 776.8 1,261.2 1.697x10° 1.045x10°
. Short-term Composite Section (n)
T I, (mm*) dropn (mm) | dBotn (mm) Stopn (mm®) Spotn (mm?)
SEC-1 1.667x10" 366.0 1,668.0 4.554x10° 9.992x10"
SEC-2 1.862x10" 4119 1,626.1 4521x10° 1.145x10°
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HEHIA

() FRUE 9G¥

" Steel Girder
T Leeer (mm®) drop steel (M) | dpot Steet (M) | STop Steel (mn”) | Sgot steer (mm°)
SEC-2 6.600x10" 1,221.0 817.0 5.405x10" 8.079x10’
SEC-3 9.411x10" 1,216.4 831.6 7.737x10° 1.132x10°
SEC—4 1.245x10" 1.208.3 855.7 1.030x10° 1.455%10°

. Long-term Composite Section (3n)

T Isn (mn®) dropan (mn) | dBotan () |  Stopan (mn®) SBotan (mm®)
SEC-2 1.318x10" 776.8 1,261.2 1.697x10° 1.045x10°
SEC-3 1.619x10" 855.3 1,192.7 1.893x10° 1.357x10°
SEC-4 1.949x10" 9149 1,149.1 2.130x10° 1.696x10°
e Short-term Composite Section (n)

- L, (mm®) dropn (mm) | dpotn (mm) Stopn (mm®) SBotn (mm*)
SEC-2 1.862x10" 4119 1,626.1 4521x10° 1.145x10°
SEC-3 2.273x10" 508.0 1,540.0 4.475x10° 1.476x10°
SEC-4 2.719x10" 595.0 1,469.0 4.569x10° 1.851x10°
e Steel Girder + Reinforcement (3n)

- Lein (mm") Aroprein (1) | dBorein (1) | Sroprein (mm®) Shotrein (mm°)
SEC-2 7.278x10" 1,176.0 862.0 6.189x10" 8.444x10"
SEC-3 1.006x10" 1,1825 865.5 8.506x10" 1.162x10°
SEC-4 1.336x10" 1,171.1 892.9 1.141x10° 1.496x10°
= Steel Girder + Reinforcement (n)

N Lrein (mn") Aroprein (M) | dBotrein () | Soprein (mm’) SBotrein (mm°)
SEC-2 8512x10" 1,094.2 943.8 7.779%10° 9.018x10"
SEC-3 1.126x10" 1,119.4 928.6 1.006x10° 1.213x10°
SEC-4 1.504x10" 1,102.3 961.7 1.364x10° 1.563x10°
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3% ALY g 2 A A1 A
(th A= G
© @wE 327
O F238t% ZHE(10" N - m)
<Girder 1>
44 B EKCRa EKCRa 252 N2z
S A B I A B 95 Y (Fat)
(m) (DC1) (DC2) (DW)
0 62.3 -181 6.6 -339 -180
5 2,434.2 7447 558.9 1,401.8 809.0
10 4,071.3 1,278.1 952.3 2,301.5 1,293.2
15 49237 1,563.6 1,162.4 2,831.6 1,565.4
20 5,004.2 1,601.3 1,187.6 3,137.0 1,658.2
25 4,310.1 1,394.4 1,029.3 3,120.8 1,632.6
30 2,824.7 947.2 689.5 2,7975 1,456.5
35 518.1 265.2 169.6 2,214.7 1,169.3
40 ~2,702.6 -674.4 -537.3 -1,948.8 -846.4
45 -6,903.5 -1,846.6 ~14285 25357 9778
50 -12,376.6 ~3,245.2 25184 -3651.1 -1,1795
55 ~7,166.0 ~1,935.7 ~1,493.1 24075 -909.6
60 32865 -856.3 -672.1 ~1,769.4 ~781.7
65 ~399.4 -17.1 -37.3 1,860.2 1,079.8
70 1,648.6 594.2 4184 2,530.1 1,346.5
75 2,845.2 951.4 689.0 2,945.8 15166
80 3,239.3 1,069.8 7785 3,095.8 1,583.6
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34 QNS vg U A A naA

<Girder 2>

Z A SFA] % SFA] & SHA] &

99 | ngas | agds | adds A i
(m) (DC1) (DC2) (DW)
0 -76.2 5.0 2.8 19.5 11.5
5 3,263.6 780.3 601.7 1,399.8 774.1
10 54983 1,2905 999.0 2,3015 1,251.4
15 6,666.5 1,558.2 1,208.2 2,849.7 1,528.1
20 6,751.4 1,584.0 1,231.2 3,139.3 1,630.8
2% 5,754.8 1,364.8 1,066.5 3,102.2 1,590.9
30 3,696.9 895.8 712.3 2,756.4 1,402.2
35 615.2 172.0 167.2 2,130.7 1,095.1
40 -34159 7845 -562.7 -1,990.8 -862.1
45 -8,411.3 -2,001.5 -1,480.9 -2,503.6 -965.5
50 -14,2153 -3,484.7 ~2,573.4 ~3.276.7 ~1,069.1
55 -8923.1 -2,0895 ~1,553.4 ~2,400.6 -904.4
60 -4,392.9 -963.1 -703.9 -1,809.0 —794.5
65 -809.4 -88.1 -40.3 1,784.6 1,019.5
70 1,754.0 523.2 430.6 24717 1,291.7
7 3,330.8 899.2 7156 2,902.0 1,470.3
80 3,864.3 1,024.2 810.8 3,054.6 1,535.2
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AT ALY e 2 st A%
O Fa3tF AHH(x10° N)
<Girder 1>
] 2] SFA] % LAl & A S
99 | agas | agds | sdes R i
(m) (DCD) (DC2) (DW)
0 -489.8 -177.3 -132.7 -370.5 -220.8
5) -321.5 -142.2 -102.1 -298.0 -179.0
10 -180.1 -92.3 -65.4 -243.6 -150.5
15 -55.7 -394 -26.3 -198.7 -127.8
20 61.8 13.4 12.9 -158.5 -106.4
25 1824 65.3 51.7 186.3 105.6
30 316.2 116.0 90.0 229.5 126.7
35 473.2 165.8 128.1 2749 146.5
40 667.6 215.7 166.2 328.0 1674
45 918.7 264.4 204.7 398.6 1934
50 1,243.3 303.4 244.0 503.6 231.3
55 -930.1 —245.7 -190.9 -429.1 -213.1
60 -661.2 -197.7 -152.5 -353.5 -185.7
65 -448.8 -148.1 -114.5 -298.3 -164.5
70 -274.6 -98.5 -76.4 -252.8 -145.2
75 -118.7 482 -38.2 -211.0 -125.4
80 26.1 29 0.3 1728 -1058
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3% ALY g 2 A 4% 034
<Girder 2>
e kA A IS s IS s . o
2] =] ,Tr_ﬁxg io‘]—% j_rﬂxg 08-"% jf_axg 06‘?% (I%Ji}lf/[) ¥ é;})%
(m) (DC1) (DC2) (DW)
0 -827.8 -180.9 -138.0 -331.7 -189.4
5 -629.1 -117.6 -94.1 -253.3 -149.8
10 -403.5 -69.2 -96.3 -197.7 -122.3
15 -161.0 -23.7 -20.8 -157.9 -102.5
20 88.4 21.9 14.5 -124.0 -84.6
25 334.8 68.4 50.2 161.8 92.2
30 567.9 116.1 86.4 202.2 111.7
35 779 164.7 122.8 243.0 1294
40 962.9 213.2 159.2 283.2 145.6
45 1,116.7 262.9 195.2 324.2 161.5
50 1,231.2 322.3 230.5 376.0 182.6
55 -952.3 —245.2 -181.5 -337.5 -172.2
60 -816.4 -194.7 -1454 -297.2 -155.8
65 -649.4 -146.0 -108.9 —257.7 -139.7
70 -456.6 -97.2 -72.4 -218.7 -123.1
75 -245.5 -49.1 -36.1 -181.0 -105.6
80 -23.4 -1.8 -0.1 -146.5 -88.1
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3¢ ATAREY NS 3 A AEn3x
@ Aol Ty
O Fa8% EAWE(x10° N - m)
a8 | @ad FAF TEF vae | weas
92 | wass | wwss | wwss | o | OEES
(m) (DC1) (DC2) (DW)
12 6,094.9 1,426.4 1,105.0 2,060.1 1,385.0
O F23% AdE(x10° N)
a9 | w4d s T sae | wese
94 | ngaz | 2AdE | 2dAF P i
(m) (DC1) (DC2) (DW)
12 -308.0 -50.9 -42.0 -180.7 -113.9
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A7 3 AT R
@ wrg ZA(<10° N)
EChS EChs 235 (LL)
T ngaE | 1A
(DC2) (DW) max min
Gl 134.6 99.0 181.0 985.3
Al
G2 223.7 171.8 182 1,321.4
Gl 603.9 477.3 72.6 917.3
Pl
G2 611.0 443.9 130.4 528.7
Gl 614.8 4737 77.7 917.8
P2
G2 602.2 447.8 128.0 556.1
Gl 143.0 105.9 1475 965.9
A2
G2 215.4 165.1 16,6 1,279.7
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w5 g % A AT A

ft S @ anc

18.00 | Sec-1| 380.0 | 380.0 | 198.7 | O.K | 380.0 | 380.0 | 2202 | O.K

STA i
’ ?"5— Fnc %] anc fc Fnt (%] ant ft

(MPa) | (MPa) | (MPa) |1=2T

50.00 | Sec-4| 3786 | 3786 | 2148 | O.K | 380.0 | 380.0 | 2878 | O.K

- 141 -




HTH A

C
) V: Vi
— |1.10 Lk 1.38 Lk TR (N) (N)
tW F;/w F;/w
145.7 57.1 71.7 @ | 1.215x10° | 8.918x1(°
1133 57.1 72.7 @ | 2.668x10° | 1.512x10°
e AE
Vs, Va A Va ~
{]_
™) ™) ™) ™) 2
6.295x10° | 3.394x10° | 3.394x10° | 8.918x10° 0K
8.093x10° | 4.749x10° | 4.749x10° | 1512x10° 0K
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A 3} HETHA

(N - mm) | (MPa) (W) 2 (& By (MPa) | ~°
2.991x10%|  29.65 41.33 41.35 41.35 0.K
2.066x107|  4.29 36.11 41.35 41.35 0K

12a%] Va c V088 Fyw Dty | VaCV, | _

T (N) (N) (N) s

6.193x10° | 0.233 6.295%10° 1.464x10° | O.K

1.049x10° | 0.385 8.093x10° 3.113x10° | O.K
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3% A ue 2 Ay HETHIA
@ ArEANE HE
O BRW P-H2 A
- - . 0.9F0k -
—]?L T o C C 2 crw 3 tﬂé
T | S T (MPa) (mm) ;S (tg) (MPa) |
-1 | 18.00 | Sec-1 156.55 978.8 39.1 339.7 339.7 OK
gH-2 | 50.00 | Sec4 175.76 1,083.1 319 458.6 380.0 0K
® AlTd HE
O ARWER AE : ARZ X
- B8 R
o fout7f &R, F, B
T'lil_ ) bu 1 %+ ye Lt‘eﬂ
T STA ) (MPa) (MPa)
-1 18.00 Sec—1 367.1 380.0 OK
aH -2 50.00 Sec—4 220.4 380.0 OK
- oias W onEAE A E JE
sl TEAZAFAE N FH=ASEE|
T . 3]
T STA. | Zw | fut1B3f) " 5 “pa) Fo (MPa)
gH-1 18.00 Sec-1 260.0 341.2 3287 OK
- Bug I4T AYPE AR
= ge] & F
J_?]_ A f*erw 33 tg_
H -1 18.00 Sec-1 206.4 2389 O.K
- 0FEUA] SEH HE
oA f o R, F, A .
5]__ ) bu YR ye LHE:]
0 STA- 1 sw (MPa) (MPa)
-1 18.00 Sec-1 154.7 380.0 OK
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380.0

Sou T fi
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220.4
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HEHIA
® EEAAR A7
ZdA &9 A4
Positive LL (MPa)
o
T & | STA. | 5 5 &5 Ap R
T A o]
f ity /1, f fy /1,
SP01 | 12.00 |Sec-1| 207.9 380.0 0.547 | -165.2 | 380.0 0.435 Sh-
Negative LL (MPa)
o
T & | STA. | 5 5 &5 Ap R
T A o]
£ £, £/5, £ £, £/5,
SP01 | 12.00 |Sec-1| 147.8 380.0 0.389 -171.6 | 380.0 0.452 5
- FeEA Y E o) FH A A S
Positive LL (MPa)
rE f
- & | STA. Jeof
TR x| gy ( R, +O‘¢nyf) 0T50d | Fu |
2
SPO1 | 12.00 |Sec-1| 3F& 1915 295.0 285.0 295.0 |6.687x10°

Negative LL (MPa)

= | sTA | 29 T
- | TE] A | (7i_+a%fh)‘y5a@fh Fet g%
>
SPOL | 12.00 [Sec-1| A% | -109.2 244.6 2850 | 285.0 |2.052x10°
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) 94 | P 6,1,4, | 6L AU P, .
T STA Sa | () ) ) (N) i

SPO1 | 12.00 |Sec-1| 3.344x10° | 6.845x10° | 5.741x10°

5.741x10°

- AAAE HE R = 0484,F,N, - F3AANE HE

E TA & & a u \L_l:g
T STA Sa | N) EA) EA)
SPO1 | 12.00 |Sec-1| 6.687x10° 4.744x10° 18 32 0.
S AT A% R = KKNP, - AS@A8E Ak
9w | AAsz | KENP | Bolt Bolt .
_E]j = h*Ys Vst t req use \L}g
R ) et (N) ) (EA) (EA)
SPO1 | 12.00 | Sec-1 4.377x10° 2.120x10° 21 32
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3 g g A AEH A
PEDA o] g A
Ao FE 2 ¥ HAE
o] 1% ¢, f,A ¢ fu A, U P, .
STA. vyl ud utin SRe
T e N (N) ) (N)
SPO1 Sec-1| 1.026%10° 1.516x10° 1.219x10° 1.219x10° 0.K
- T HE R, = 048A,F,N, - S33AGH HE
= T8 (N) (N) (EA) (EA) e
SPO1 Sec-1| 2.052x10° | 4.744x10° 6 12 0K
- m} 1= R = K,KNP, - A&3ANY AE
| e A = K, K _N,P, Boltreq Boltyse .
(N) (N) (EA) (EA) e
SPO1 | 12.00 9.997x10° | 2.120x10° 5 12 0K
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¢ AL g L A A1 A
O B o] g A7
Mng AgRUE P £ 4y
Positive LL
- =il
:T_L s STA J?_.E_ Fcf fcf Muw Muv Mtotal Huw
(MPa) (MPa) (N-mm) | (N-mm) | (N - mm) (N)
SPO1 | 12.00 |Sec-1| 285.8 1915 | 2652x10° | 5.626x10" | 2.708x10° | 3.616x10°
AR HE - FadALE HE
o Positive LL (N)
T E|STA | 5, 7
T Pv Py Pav Pyvm 12 Ry
SPO1 | 12.00 | Sec-1 | 14,481 | 8609 | 10,275 | 205491 | 217,125 | 379,524 | O.K
AHHE HE - ARSSHAAEH HE
o Positive LL (N)
T E|STA. | 5. i
= Pv Pu Pav Py 12 Ry
SPO1 | 12.00 | Sec-1| -2,831 | 4461 | 5314 | 106,283 | 110,775 | 212,000 | O.K
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HTH A

A Eay ye 2@ Al
- AZ%e] A9gR 4 49 4R
=8 =] Vi AGE JE oY g HE
T ¥ |STA | 55 s
i D x058%xAgxFy | I | @ x058xFuxAw | B9
SPO1 | 12.00 | Sec-1 |6.082x10° 9.521x10° 0.K 7.216x10° 0K
- EEdugaiE
o
TE|STA | S5 | As (m® | 0584, (m?) | R N) | V. (N) | &9
SPO1 | 12.00 |Sec-1 2,376 < 17,511 8.354x10° | 6.082x10° | O.K
- olgwel BN 2 JrAY AR
Positive LL Negative LL
E N SIA i N
;L = ’ :[LTI]:} Mtotal Huw f Mtotal Huw f ==
(N - mm) (N) (MPa) | (N * mm) (N) (MPa)
SPO1 | 12.00 |Sec-1]2.708%10°|3.616x10°| 225.8 |3.046x10"|-6551x10°| 229.4 | O.K
- AR E HE =SSHSHAINE] HE
9® | #37 |Eddde R | AARE |
B P v}
T STA L Sn | ) () S (N) (N)
SPO1 | 12.00 [Sec-1| 61.0 38.0 2d o]8} | 255360 | 217,125 0K

- 150 —



W
T

4. A A

7h A aL

(1) &4 2174

21270 &

H

2 AA3AAT19E )" ARE vt

PN
IEE

AA

%

}’

)

o 2 2

ZA}S

!

o
=

A a7} 31 AR 7 Zol

Ramp-B21L o]t}

ol A7 18 5]

?}

tEE7 Al #A

)

S A4

=

g oj7)

A4 ol

d o

|

A

]

A E ]

I
rJ

—_—

N

Ry

H]
R
el
KA

A

N

o] ot i 7] Ramp-B2 &% F

E

1 10.0 m

]
o3
Rs

2o Z

140 m= A

e 2O 24, L=40+60+40=

S

o

o

]

=

—_
fie)

B
il

o)

ol

b 7% A

1.8 m= 7}A43S

=
=

o] ¥l

FA 2.7 m

S

<9 32.14>¢F 2t

a4e

2 A

N

— 151 —



(B=23.400m, E.L=158.73)

s y = = > ’/ % >
FonsEe ” ) /7 \

Z
RANP-C2TL | S N\ —
B=9.00m 57 = // =
v/ Y 7 5
X v P -
A\ 5 = =
10.000
4501.000, 1.500 3.600 ‘ 3.000 45(
(=tz=) ‘ ‘
-
c)’t';li ¢ oF RoAD 232 E 1Mz E
g S= VAR, % T=50mm
T
=t
b E— ——— —
88 \ Y /
oy
L 950 j 302.700=8.100 J 950 J
ANdAdA u=F Jdds
10.000
o450, 1.500 3.600 ‘ 3.000 0,450
‘w .000 ‘ ‘
=
£ oF roaD Ol~¥E nHZH
Cs-2000% . THOm
3
wﬁ
| 950 | 362.700=8.100 | o50 |

<71¥ 3.2.14> <StsE71d Ramp—B2x F+ZE A
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3 AT NErd W&

HE

2 7} HETHIA

(2) nL A<

El
o
ol

=
ol
ofk
o > |

D le

D EHoE A

L =400 + 60.0 + 40.0 = 140.0 m
B =100 m

= 040~045m, H = 1.8 m

oft
IS
o

o O O O O O
AN EOH
ofl ol
2 e
(o,
o)

S
-
S
O
o
(@)

°

EFEY3S ETAREE
135 kN 135 kN 192 kN
4s¢k~ l L< 60m w = 12.7 (kN/m)
2.00 60 0.18
2 mDT 720 L>60m | w = 12.7x (T) (kN/m)
IR A== === T
g N7 =, = = -
| A T R ——— bl | L REAREFO] AstEE R A3t
| I I |
@ 435

A B M
A Aol SR E A H 70 %
N Z2IAAAHE AT RE A A 25 %

s e wA
) 2 3743 ) 15 %
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3% ATALEY g % A3 HF034

FAF welel tiste] 2t AR 10 me] PEAAE 2@ 48

O f, = 30 MPa
O E = 28417 MPa
@ A <(SD 400)
@ A
O FH-A] : HSB500
A 0 SM400
FHEEE [ FI3T 22 mm
E. = 205,000 MPa
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3 ArNEed WE R Ay F L1 1A

O F& Wi 18 wHe s RRwAAYE@ALENEAY) 6102 wHule] A

g 2718 wEaof drt
O & FAE TAss A4 A [E(3) 61021 dHH]], [(2.(3) 61022) 5
A, [(=(3D) 6.10.2.3) E:A]e] @] 5 A7 3 dwagzded e

O
N
N

2,
o
AV
g o
2,
=
rot
2
(o,
H
oft
ox
rlo
VAN
=5}
w
Do
DN
(@]
Vv
A\
o
o
w
no
[E—
(@]
V
2,
(o
o,
ol
ol
pacs
R

H3-E DA B3y S E A
T8

% =) o] =) - %)
Sec-1 400 20 1,800 12 450 20
Sec-2 400 22 1,800 12 450 24
Sec-3 400 34 1,800 14 450 34
Sec—4 400 48 1,800 12 450 48
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3% ATALFY g 9 A3 AEH A
10.000
450 . 1.500.  3.600 . 3.000 450
£ |
(=t=)
OfAZE mMH A
l S= 2.000 % j  T=80m
oA A A N
e G2 ©3
g£ 95g£ 3@2.700=8.100 §£.95§£
Sec-1 Sec-2
400 400
= = = —
» ®
= —— = —
450 450
Sec—-3 Sec—4
400 400
¥ i
450 450
<719 3.2.15> FWHE 2 Sectiond thd A+
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3% AT Ug 2 Ax HE R A
(5) BlsAk%
b A48 A A4 s85(DCL)
- A AT 22O Asad(FEA 25 10 %)
- Y8 AF=AY 1713)
Zd B WdEA = 0.240 x 2,700 = 0.648 m’
B 2E = 0648 x 25.000 = 16.200 kN/m

- wEol %) 0394 x 250 x 2 / 4 = 4919 kN/m
(th) A3 1A ss(DW)
- 2ZsE=(AY 1719) = (10.000 - 0.900) x 0.080 x 23.000 / 4 = 4.186 kN/m
(2}) &&= (LL)
- FxEYSE HEEYSE x 075 + RFEYEE £ 2 ¢ A8
- EEARE 36 m, AENE A% A5G
- AYAGE 1l AS 36150 FHS Agstel ERwAANER FASH 3
mehd 4 3
- ¥ EYSFTUS), x5 25w
e AFARHE
" l l L< 60m w = 127 (kN/m)
- — L>60m | w = 12.7% (6L_°)0‘18<kN/m)
S -
|- [ L BEAREF AstEE FEe A7
CEELES
- wzEFe Az A
156 kN 156 kN
a8 kN
¥

.2m
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HEHIA

Ay
Lo
e

T

T

be- 25 %, M ZHEA 15 %
Aggt.(1 + IM / 100)

AR 10 mel PEH}E 2stel 4§
(oh) F2EA Agoe FHFWS)

- Adel #A&et= Foks 0 F =ol = 3120 m, T % = 10.000 m
- P = 3359 x 3.120 = 10.480 kN/m

- Ag9A 1 1560 - 2040 = -0.480 m(ZE AR wd 2§

gl A shell #1A])
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HEHIA

6) &H AT AHA
h FEAE o
o Steel Girder
Lyt (mm?) Arop steel (M) | Aot steet (1) | Strop steet (%) | Spor steat (mm®)

SEC-1 1.989x10" 9436 896.4 2.108x10" 2.219x10"
SEC-2 2.204x10" 966.5 879.5 2.280x10" 2.506x10"

. Long-term Composite Section (3n)
T Lo () dropsn (mm) | dpotzn (mm) Stopan (mm®) SBotan (mm®)
SEC-1 3.871x10" 480.0 1,360.0 8.066x10" 2.846x10"
SEC-2 4.218x10" 510.6 1,335.4 8.260x10" 3.159%10"

. Short-term Composite Section (n)
T I, (mn?) dropn (mm) | dpotn (mm) Stopn (mm®) Spotn (mm?)
SEC-1 5.000x10" 207.1 1,632.9 2.414x10° 3.062x10"
SEC-2 5.479x10" 229.8 1,616.2 2.384x10° 3.390x10"
(h) FrdEeE gd
2 om Steel Girder

Litear (mm®) drop steel (1) | dBot steet (1) | Stop steet (M0 | Spot steet (mm*)

SEC-2 2.204x10" 966.5 8795 2.280x10" 2.506x10"
SEC-3 3.009x10" 964.9 903.1 3.118x10’ 3.332x10"
SEC-4 4.157x10" 981.6 914.4 4.235%10" 4.546x10"

. Steel Girder + Reinforcement
T Liein (mn?) Aroprein (1) | dBotrein () | Sroprein () Shotrein (mm°)
SEC-2 2.804x10" 832.2 1,013.8 3.370x10’ 2.766x10"
SEC-3 3.608x10" 854.2 1,0138 4.224x10" 3.559%10"
SEC-4 4.774x10" 894.6 1,001.4 5.337x10" 4.768x10"
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39 QEAUED Ng R A3 e
(wh #A A
© wHE g
O F238t% ZHE(10" N - m)
Z A SFA] % SlA] T Sl A] &
A9 | maaz | manz | aeds AT i
(m) (DC1) (DC2) (DW)
0 0 0 0 0 0
5) 978 214 218 1,517 548
10 1,469 323 330 2,930 881
15 1,473 327 334 3,013 1,034
20 988 227 232 3,028 1,026
25 5 22 22 2,637 390
30 -1,478 —287 294 -2,495 672
35 -3,467 =701 =717 -3,016 -84
40 -5,984 -1,220 -1,247 -4,018 -896
45 -3,227 -645 -659 -2,211 -464
50 -999 -174 -178 -1,449 482
55 24 192 196 2,127 64
60 1,954 453 464 2,999 988
65 2,697 610 624 3,034 1,132
70 2,947 663 677 3,701 1,176
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HEH

-132
-110
-88

-68

74
93
110
125
138
-131

-120

-107

-93
=79

-64

-506
-402
-308
-225

288
373
460
046
632
-607

-530

-453

=377
-305
-238

-54
-33

-12

10
31

o3
4
95
117
-107

-86

-64

-43

-21

-53
-32

-11

10
30
ol

72

93
114

-105

-84

-63

-42

-21

-244

-147

-50

48

147
247
347
449
558
497

-39

-295

-197

-100

10
15
20
25
30
35
40

45

50
95
60
65
70
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3¢ ATAREY NS 3 A A0
PEEREREE
O Fasts RuE(10° N - m)
a8 | @ad FAF T aae | soa=
97 | nA%E | wgss | wAsE | Gi0 | e
(m) (DC1) (DC2) (DW)
12 1,529 337 344 2,780 960
23 458 116 119 2,848 962
34 -3,028 -610 -624 -2,876 -762
46 -2,741 -542 -554 -2,015 447
56 1,009 253 258 2,325 814
66 2,187 629 643 3,097 1,149
O F23t% A (x10° N)
4 | @ FAF T vae | szas
97 | wAss | wgses | wAsE | G0 | e
(m) (DC1) (DC2) (DW)
12 -11 -3 -3 -273 -80
23 207 43 44 339 86
34 428 89 91 529 122
46 -476 -100 -103 -292 -129
56 -275 -959 -60 -438 -105
66 -80 -17 -17 -291 -6
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AT g 2 A3 HFn3A
® W HAN)
A IR IR 5= (L)
TR n4sE | 24%F | a4aF
(DC1) (DC2) (DW) max min

Gl 244,204 53,166 54,361 399,367 91,545
G2 244,204 53,166 54,361 505,969 ~115,980

A G3 244,204 53,166 54,361 505,969 ~115,980
G4 244,204 53,166 54,361 399,367 91,545
Gl | 1163755 230,644 245,029 781,366 55,411
G2 | 1163755 230,644 245,029 990,566 ~70,202

o G3 | 1,16375 239,644 245,029 990,566 70,202
G4 | 1163755 230,644 245,029 781,366 55,411
Gl | 1163755 230,644 245,029 781,366 55,411
G2 | 1163755 230,644 245,029 990,566 70,202

. G3 | 1163755 230,644 245,029 990,566 70,202
G4 | 1163755 230,644 245,029 781,366 55,411
Gl 244,204 53,166 54,361 399,367 91,545
G2 244,204 53,166 54,361 505,969 115,981

A G3 244,204 53,166 54,361 505,969 115,981
G4 244,204 53,166 54,361 399,367 91,545
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Mn(N - mm) M,
A% (N * mm)

Eq.6.10.31 1.3RnMy

70.00 | Sec—2 | 1.686x10" | 1.497x10" | 1.497x10" | 1.158x10"

STA. Fn Fr Fu Fn F: Fu

(MPa) | (MPa) | (MPa) | F*=F" | (MPa) | MPa) | (MPa)

40.00 | Sec-4 | 3722 | 3722 | 3681 | O.K | 380.0 | 380.0 | 357.0
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9 g 2 Aot HF034

#AGAE AR
C
o V., Vu
STA
T L 110, ZE | 138,/ ZK TR (N) (N)
tW yw yw
0.00 | Sec2 | 150 57.1 71.7 @ | 8.675x10° | 1.296x10°
40.00 | Sec—4 | 1286 57.1 71.7 @ | 1.378x10° | 2.045x10°
@ HAE BRE AngE A=
O %Y wHel A9
o M 0.5¢, M \Vs Vv
STA. | S5 u 8] R i !
T (N -mm) | (N-mm) (N) (N)
0.00 | Sec—2 |1.158x10" | 8.466x10’ @) 0519 |2.498x10°%1.296x10°

vz el A9
o f 0.75¢, F \% Vv
STA. u Pyl gy R i !
T (MPa) (MPa) (N) (N)
40.00 | Sec-4 | 37575 285.00 @) 0.950 [2.190x10°2.081x10°
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AFH

9| AMgy Af A4\ |1
ZH ( ) (MPa)

(N -m) | (MPa) 58 F)ry

70.00 | Sec-2 |1.005x10”| 29.20 21.02 41.35 41.35

40.00 | Sec-4 |7.226x10%| 12.81 18.36 41.35 41.35

A
]ﬂ—tﬂ D kE fCf wa t
i | STA. — 0.95 4/ — W
S t, VE,. | opa) | (MPa) 0'9’“E< D
a1 70.00 | Sec—2 150.0 < 158.6 152.86 380.00 -
oA 40.00 | Sec—4 128.6 > 125.0 211.56 - 358.05
HE
B STA. gl Vet Vet C 058 -C - wa o
e (N) (MPa) (MPa)
o 70.00 | Sec-2 | 5.494x10° 25.44 0.277 60.98
@Al -2 | 40.00 | Sec—4 9.956x10° 39.51 0.377 83.00
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HEHIA

D
(mm)

0.9FEak
wa

(MPa)

i

e}

631.9

73.0

748.5 380.0

OK

912.3

35.0

488.8 380.0

chf
(MPa)

fir
(MPa)

Fyft
(MPa)

e}

i3

361.00

301.97

361.00

361.00

284.92

361.00

o|o
~ |

(mm)

[

0.9Fok
wa

(MPa)

e

)

944.5

32.7

335.1 380.0

OK

912.3

35.0

488.8 380.0

F;
(MPa)

(MPa)

F:
(MPa)

me

i3

360.7

203.1

380.0

O
~

4 e

M 2

Vp(N)

Va(N) V:(N)

2

W)

4.761x10°

0.277

1.317x10°

1.317x10°

5.554x10°

0.377

2.092x10°

2.092x10°

OO
~ | =

- 167 —




3% ANty g 2 Ay FH &R A
® EEAAR A7
- ZWA &9 kA
Positive LL (MPa)
o
T % | STA. | 5 5 35 A
T A o]
f i f/f, f ity f/f,
SP06 | 66.00 |Sec-2| 366.2 380.0 0.964 -2076 | 380.0 0.546 SH-
SP03 | 34.00 |Sec-3| 121.6 380.0 0.320 -126.5 | 380.0 0.333 A5
SP05 | 56.00 |Sec-1| 207.3 380.0 0.546 -87.9 380.0 0.231 SHE-
Negative LL (MPa)
o .
T & | STA. “ SH- A5
T A o]
£ f, £/5, £ f, £/t
SP06 | 66.00 |Sec-2| 1394 380.0 0.367 -168.1 330.0 0.442 A5
SP03 | 34.00 |Sec-3| 322.1 380.0 0.848 -269.3 380.0 0.709 SH-
SP05 | 56.00 |Sec-1| -29.1 380.0 0.077 195 380.0 0.051 S -
- FeEA Y E o] HAAA ST
Positive LL (MPa)
o f
T B | STA. | & 5 of
TE| AR | (‘ , +“¢f@f) 07508, Fy | Fa | o
2
SP06 | 66.00 |Sec-2| 3F& 366.2 373.1 285.0 373.1 (2.729x10°
SP03 | 34.00 |Sec-3| A& | -1265 253.2 285.0 285.0 |3.758x10°
SP05 | 56.00 |Sec-1| 3F& 207.3 293.7 285.0 293.7 {1.952x10°
Negative LL (MPa)
oo f
T B |STA | 55 o
TR A4 | (‘ 3 +O‘¢nyf) 07508, Fy| e |00
2
SP06 | 66.00 |Sec-2| & | -168.1 274.1 285.0 285.0 [3.078x10°
SP03 | 34.00 |Sec-3| 3F& 322.1 351.0 285.0 351.0 [4.774x10°
SP05 | 56.00 |Sec-1| 3F& -29.1 204.5 285.0 285.0 [1.895x10°
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3% AdALsE e 9 A 2 E R 314
O BIE-ZdA| o] &7 A
AAdRe FE 2 ¥ HAE
o] 1% ¢, f,A ¢ fu A, U P, .
5 | STA. vy ulun 7k
i 72| W (N) ™) N)
SP06 | 66.00 |Sec-2| 1.364x10° 1.870x10° 1.512x10° 1.512x10° 0.K
SPO3 | 34.00 |Sec-3| 1.879x10° | 2671x10° | 2.160x10° | 2.160x10° 0K
SP05 | 56.00 |Sec-1| 9.762x10° 1.603x10° 1.296x10° 1.296x10° 0O.K
- AGAE HE(E(F) 6.132.7) R = 048A,F,N, - =gsAdEH HE
il AAsE | 0484, F,N. Bolt. Bolt .
Tlli_ TA U S eq use \‘_‘EH—;'_
ERRE ) E==ul (N) (EA) (EA)
SP06 | 66.00 |Sec-2| 3.078x10° | 4.744x10° 9 12 0K
SP03 | 34.00 |Sec-3| 4.774x10° | 4.744x10° 13 20 0K
SPO5 | 56.00 |Sec-1| 1.952x10° | 4.744x10° 6 12 0K
@33 E HE(E.(3H) 6.13.2.8) R = K,KNP, - A&3ANE A%
o A A st K, KNP, Boltre Boltyee B
T’]i_ TA 1 S S q U Ltﬂé
TS 2y (N) ™) (EA) (EA)
SP06 | 66.00 | Sec-2 | 1.613x10° | 2.120x10° 8 12 0K
SP03 | 34.00 | Sec-3| 1.873x10° | 2.120x10° 9 20 0K
SP05 | 56.00 | Sec-1| 5.705x10° | 2.120x10° 3 12 0K
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3% AdALsE e 9 A 2 E R 314
O FHFAA o] & A
AAdRe FE 2 ¥ HAE
o] 1% ¢, f,A ¢ fu A, U P, .
5 | STA. vy ulun 7k
i 72| W (N) ™) N)
SP06 | 66.00 |Sec-2| 1539x10° | 2.022x10° 1.600x10° 1.600x10° 0.K
SP03 | 34.00 |Sec-3| 2.387x10° | 3.285x10° | 2.600x10° | 2.600x10° 0.K
SP05 | 56.00 |Sec-1| 9.474x10° 1.516x10° 1.200x10° 1.200x10° 0O.K
- AGAE HE(E(F) 6.132.7) R = 048A,F,N, - =gsAdEH HE
il AAsE | 0484, F,N. Bolt. Bolt .
le—l_ TA U S eq use L‘j‘?ﬂ_
ERRE ) E==ul (N) (EA) (EA)
SP06 | 66.00 |Sec-2| 3.078x10° | 4.744x10° 9 12 0K
SP03 | 34.00 |Sec-3| 4.774x10° | 4.744x10° 13 20 0K
SPO5 | 56.00 |Sec-1| 2565x10° | 4.744x10° 7 12 0K
- AR E HAE(E.(3H) 6.13.2.8) R = K,KNP, - A&3ANE A%
o A A st K, KNP, Boltre Boltyee B
T’]i_ TA 1 S S q U Ltﬂé
TS 2y (N) ™) (EA) (EA)
SP06 | 66.00 | Sec-2 | 1.613x10° | 2.120x10° 8 12 0K
SP03 | 34.00 | Sec-3| 1.873x10° | 2.120x10° 9 20 0K
SP05 | 56.00 | Sec-1| 5.705x10° | 2.120x10° 3 12 0K
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3% ALY g 2 A A1 A
O B o] g A7
- ERg AgudE W e (R (H) 61361(49)D)
Positive LL
- =il
:T_L s STA J?_.E_ Fcf fcf Muw Muv Mtotal Huw
(MPa) (MPa) (N-mm) | (N-mm) | (N - mm) (N)
SP06 | 66.00 |Sec-2| 373.1 366.2 | 1.894x10” | 5.821x10" | 1.953x10" | 1.745%10°
SPO3 | 34.00 |Sec-3| 285.0 1216 | 1.884x10° | 1.101x10% | 1.994x10° | 1.238x10°
SP05 | 56.00 |Sec-1| 293.7 207.3 | 1.355%x10" | 6.582x107 | 1.421x10" | 1.827x10°
- A E AE(Z.(3) 6.136.1.4) - AN HAE
e Positive LL (IN)
T ®|STA. | 55 7l
T | Py Py P | P P, R,
SP06 | 66.00 | Sec-2 | 15839 | 41,540 | 8395 | 167,905 | 210,842 | 379,524 | OK
SPO3 | 34.00 | Sec-3 | 29,961 | -2,947 | 8574 | 171,475 | 172,877 | 379,524 | OK
SP05 | 56.00 | Sec-1| 17,910 | 43,497 | 6,108 | 122,169 | 167,398 | 379524 | O.K
- AGAE AE(E.(F) 6.136.14) - AHLIANE AE
o Positive LL (N)
T E|STA. | 5. i
T Pv Py Puv Pyvm 12 Ry
SPO6 | 66.00 | Sec-2| 7,755 | 32,300 | 8395 | 167,905 | 200,855 | 212,000 | O.K
SPO3 | 34.00 | Sec-3 | 27,267 | -3,214 | 8574 | 171,475 | 172,036 | 212,000 | O.K
SP05 | 56.00 | Sec-1 | 10,219 | 23,310 | 6,108 | 122,169 | 146,393 | 212,000 | O.K
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34 AT g 2 A AFH A
- A4 AvYE 9 da dE
9 | v AVYE AE 9 dd A=
T ¥ |STA | 55 s
i D x058%xAgxFy | I | @ x058xFuxAw | B9
SPO6 | 66.00 | Sec-2 | 665,247 9.874x10° 0.K 6.983x10° 0K
SPO3 | 34.00 | Sec—3 [1.258x10° 9.874x10° 0K 6.983x10° 0K
SP05 | 56.00 | Sec-1 | 752,206 9.874x10° 0K 6.983x10° 0K
- EEAGS Y HE(E.(3H) 6.13.4)
o
TR STA | Sy | Aw (m®) | 0584, (m*) | R N) | V, (N) | &3
SP06 | 66.00 | Sec—2 1,225 < 8,425 3.902x10° | 665,247 0K
SPO3 | 34.00 |Sec-3 1,225 < 8,425 3.902x10° | 1.258x10° | O.K
SP05 | 56.00 |Sec-1 1,365 < 8,425 3.944x10° | 752,206 0K
- olgde] AFE L YTAY HE
Positive LL Negative LL
2 | STA i v}
?— = ’ ‘;Lvtl‘ Mtotal Huw f Mtotal Huw f =
(N -+ mm) (N) (MPa) | (N * mm) (N) (MPa)
SP06 | 66.00 |Sec—2|1.953x10°(1.745x10°| 202.4 |2.095x10°| -634,947 | 1612 | O.K
SP03 | 34.00 |Sec—3/1.994x10°| -123,778 | 164.2 [2.198x10°| 621,385 | 1979 | O.K
SP05 | 56.00 |Sec-1]1.421x10°|1.827x10°| 159.7 |3.695x10%|5.144x10°| 1457 | O.K
- AT HE(E.(F) 6.1329) @ FEaANE AE
o =7 |EdgAE R, A A &l .
& | STA SRy 7
T | STA Su | ) () ® (N) (N)
SP0O6 | 66.00 |Sec-2| 50.0 375 2d ©]3} | 216,000 | 210,842 OK
SPO3 | 34.00 |Sec-3| 50.0 375 2d ©]3} | 216,000 | 190,214 OK
SP05 | 56.00 |Sec-1| 50.0 475 2d o2 | 273600 | 245816 0K
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7] AAE tEE7]H Ramp-B2 2 &3 A A A83 wge] 7foE ofg e

xe} 2o
» vl nlgke] Al
- 2 Ramp-B21! A& A w =
8 A ZyolEAY ZeolEAY L
o = 40 + 60 + 40 = 140 m 40 + 60 + 40 = 140 m
=z 4 10.0 m 10.0 m
B! al 22 ~ 26 m 1.8 m

10.000

#501.000, 1.500 |, 3.600 ; 3.000 45

o
g \ 9% | xaEy J
[=1 e OO T | O
Ramp-B2 L
=~ Rl
N HiH HH HH @
~ —Tt— N
l 950 1 362.700=8.100 J 950 l
EE3dH
10.000
0450  , 1.500 3.600 ‘ 3.000 0,450
‘w .000‘ ‘ ‘
(st=)
Al A = X J

1,800

| os0 | 302.700=8..100 |50 |

+ + + +
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2. AA Ax

=S A AHE- A H v Z A
[5.5 = 3H3HA A H ] [5.6 AF-&3HA 7 H ] [5.7 3] = 31A| %]
¥, =9 [65.1] s EgA [66.2] A [6.72]
At [65.2] T2 [5.6.3] 1744 [6.7.3]

v =¥ [5.5.3] A7 [6.6.4]

A A 15101, FEE A wE F7F g AR [6.11]
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=0.044,
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O FuHe
16.900 .
450 8.000 8.000 TEQ
QFAZFE 1=80mm .
% ‘L _am =os qEE a0u ﬂ ?
<% 332> RCEHHle] I TH %
(4) A A A3}
O A=
RS = SHA AR Al (MPa) A=A AHE(MPa)
fck 30 30
f, 400 400
O v HE Az
SHA| g el A4 A A=A Fade | A2
2B SI8E | Ao | ZIgE | As A/ 7
m'/m mm/m m'/m mm/m % %
Qg 3,400 4,200 81
- o 1.200 1,200 100
;1 A8 4,050 5139 (&
i, Qg 3,920 2,940 133
= | Zon 0.900 0.900 100
AHE-F 4,050 4,054 100
- AHg-=F 1,000 4,050 1,000 5,139 100 79
TG
A8 2k
(4w) 18- 0.900 4,050 0.900 2,027 100 200
Z0)H
I IR P 0.900 4,050 0.900 4,054 100 100
i ()
A —
sk M-S 0.900 2.290 0.900 4,054 100 56
(A™)
sk AHE-EF 0.900 2.290 0.900 4,054 100 56
(aA)
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O A ZF 1200
2) AHEAE 2 VEA e
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3% AT AREd g 3 A AEH A
(4) A A4}
(7}) Frame 314
O ANeRe
P =R A A A Al (MIPa) = A E(MPa)
fck 30 27
f, 400 400
O vH HE A3}
SHA| el A A B=AAAH FITE =
T ITIE | HT | 2IgE = SHA/ 7 =
m'’/m mt/m m'/m mm/m %
Qer 270 429 63
TR 0.650 1,000 65
Algar 507 2,290 22
R Qe 2.870 3943 73
- f;f 0.650 1,000 65
¢ (R 13) PNEE 3,100 6,080 51
H,
[e]
3 =704 Qe 3,670 5,857 63
S 19) 0.900 1,400 64
(=] 1, NEE 4,050 7,709 53
o) Qe 2,650 3544 75
f}f 0.650 1,000 65
(=%RF2) AMgEF 3,100 5,139 60
o) Qe . 1,020 Lo 1,145 . 89
(ARHER) | ayger | 1320 | 1,987 66
Qer 1,270 1,444 88
o | RS 0.650 1,000 65
d Algar 1,320 1,987 66
H.
[e)
o Qe 2,040 1,586 129
I AHE) 0.900 1,400 64
A8 2,580 2865 90
Qe 2,310 2,044 113
WZYFRRE) 0.900 1,400 64
A8F 2,580 2865 90
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A7 g 2 Az AT R A
(1}) Frame a2 (W E =)&)
O "W HE Ay
T A7 A BUE AR 8, ek A A BUE AQEe] sE S
AT A FEAAY zazle | A=
T Zage | HA2 | 29 | FS SHAl/ 7 =
m/m mm/m m'/m mm/m %
e AT 0.650 270 1,000 429 65 63
Algak 422 2,290 2
Zopm. Q7 0650 2,044 Lo 3943 o 73
;01 (AR 1,3) PAR-E:\S ' 3,378 ’ 6,080 56
o | = R 2,949 5,857 63
2 0.900 1,400 64
(=4 12) A8k 3,378 7709 44
o) Q7Ek 2044 3544 75
(X];};) " ; 0.650 1,000 65
4, Fae 3,378 5,139 66
(t}) Plate 314
O ©H HE Ay
Al e A B=AAA gage | 3=
T5 Fage | AL | ZagE | H2 SHA/ 7 =
m/m mnt/m m'/m mn/m %
Q7Ek 1,370 1319 104
Tl " ;_ 0.650 1,000 65
8 2,030 2292 89
o) Qer 2,370 3,667 65
= o ° 0.650 1,000 65
;} (ARF13) A8k 3,100 6,080 51
fe)]
5 27147 Q7ek 4320 5,680 76
o il 14 ° 0.900 1,400 64
(%4 1,2 A)e2F 5,140 7,709 67
Zo)n Qer 2,270 3274 69
;{3}5 " ;_ 0.650 1,000 65
7F Fae 2,290 5,139 45
= Qer 1,380 1506 92
qﬂﬂ . S 0650 1,000 65
(ARHIER) A8k 1,910 1,986 9%
Qer 2,080 2272 92
5 | fFEHE) 0.650 : 1,000 . 65
o h A}gF 2,580 2,865 90
< Q ek 900 1281 70
& | aAeEE) - ° 0.900 1,400 : 64
e ARgEE 1910 ’ 2,865 67
QEk 2,950 2,706 109
WZKFEEHE) 0.900 : 1,400 . 64
T Apgek 3,380 2,865 118
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HEHIA

A el A BedAY | 2age | ae
TR Z3HE | A= | 2=E | FZ A/ =
m'/m m/m m'/m m/m % %
e - - -
7] 1.327 3142 422
AHg-2 16214 48137 337
] Qe 2527.7 - -
e 15 2.0 75.0
AHg-2k 2817.3 3589.1 785
ad | L7 2275.0 - -
A . 15 2.0 750
= | I3 | e 2750.4 3969.2 69.3
wa | T 35195 - -
o 15 2.0 750
T | Are 37162 3069.2 936
(th) 4%
O dolg wzte sl AAVIEl M) wEETel hE ArBaeEFrst b
stE g o] w;#dte] 7]E 9 24 MPE 30 MPa® S7MAAA AESAT =3 75
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O ABFx=

IR A B2 A 7= AAY

fex 30 MPa 21 MPa
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O vd HE ZAI
A B2 A 7= A ZAYE
T ZaYE | AZ | 23YE | HZ A/
m'’/m mii/m m’/m mi/m %
— [T L0 7759 L0 1800.0 1000
AHE=F 794.4 1910.0
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30 MPa
400 MPa
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AT Y dg 9 A AT R

SHA| el A A A=A F3ZE |
T5 FIE A FZIYE A SHA| /7 =
m'/m mm/m m'’/m mn/m % %
Q9 853.2 509.0 167.6
B 7] 2.98 2.98 100.0
ALg-2F 1146.0 4053.6 28.3
) Q- ek 862.5 11224 76.8
T4 0.8 0.8 100.0
ALg-=F 1146.0 2292.0 50.0
Q7 1004.9 700.3 142.3
S7IEA 0.8 0.8 100.0
A8 1588.8 5139.2 30.9
QT 1400.0 938.8 149.1
SIIEHA’ 05 05 100.0
A= 1588.8 5139.2 30.9
Q= 1585.3 1216.2 130.3
G B 0.8 0.8 100.0
AR-2F 1588.8 4053.6 39.2
Q= 1994.6 15884 1256
HEC 0.8 0.8 100.0
AHg-2F 2292.0 4053.6 56.5
Qe 596.4 599.3 9.5
Slavay) 14 14 100.0
ALE-2F 794.4 3096.8 25.7
Qe 7976 807.3 9.8
Sl 14 14 100.0
AHg-=F 1146.0 3096.8 37.0
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2@30.000=60.000

50400 14.200 300 400400 300 14.200

14,200 ﬂoﬂ 14.200 H

[ il

29.100 29.100

400 450
2@30.000-60.000

<19 3.310> PSCRHAEZ/H e Fdie

10.750
450 9.850 45

¢ =2 =44 ‘
AR | gy 22 2R

T=80mm
L S=20% | S=-20%_ J

1
|
|

1
Il
|

2.000 J‘AL

1.250 3@2.750-8.250 1.250

<19 3311> PSC#AAG e Juue

L0
420
3 30,230 , 120
R
[
o £
g s 250, |250
o 200 -
[ S
| | &~
I 2
2 S =
dN LQ77
o ~
N, -
8 |
‘ ‘ S 777
< |
230, |230, g t
500 - |
660

<29 3.3.12> PSCHAAY ] dAAA =

— 238 —



(4) AA A3}

gl
=~ S
S|
—~ |~
e
&%
Zlr|s5|8
I A
A
4
RO -
clslg e
~ 5| =
EOO,
B38|
Wa7
o
ﬂ% o
== <t
= | ™
Nro
=
or
sjﬁomm
Y=
14
L
NO o B
_.E rlp.vflwurTﬂ.p
=

LSRN PSP ==
"
~o
S
Y
R o Q|||
B X S| < | S| = | <
o D~ |~ |~ |~ |~ |~
0
WE SIS Q|
tAHEE 5|8
&S
2l
H —
NS X g glalaleligele
|2 FIFIFIFT IFNT
87 |3 o~ 0=~~~ |~
~o = < | < | | | <F
T ool ol NollolNe NN IoNE
ZNlE z|g|S|E|R|B I8 I8E|E
KEE R R S RS RS R R )
T
™
Nro
=5 & i
H_od du W | [ EYe! Te) Te) |
~o| £ ooy ||| oY e
AT (A [ R X | N
- 1 TN | TN | T |
M ,nler _ZTI ‘Zrl
e = | o
= Qv o A
H_ el H;l
= iz i
ﬁe ™ B

5 4+

Mo

BAY e A

‘%1—

O PSC

(

AAH e AE vlals] H

zst]l-

O PSC

A
=

o] 7]&9

1= =]
T

AzitAgol og Astolr vl v

A A o= W4

A
=

2udA7E el F2

I AAENLD 7E ==

9

AAH e 9

S BolA 321 %=

o2 Holm,

A

- 239 —



3 ArNEed WE R Ay

HE FSM(MSS)ell €13k PSC BtAaAH (=24 A8 4 5 48)

(1) AAxH

O WEgFsw ! 15u(AFAE)

O gy @ PSC @ vt Ar
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AR ILMel 93k PSC ¥f2AY M (E2d A8 s d 28
(1) dA=xA
O wdeH 15
O WHEFA : PSC vfAAH
O nHFAF L =400 + 6@50.0 + 40.0 = 250.0 m
O MHZL :B =126 m
O @Hda : H=30m
O Tgurr oo
O 7Fd-&W : =23 H(Incremental Launching Method; ILM)
O XY ~E#H 2~ =9 "2 : Post-tensioning W2
@ AEAR B ERE
O #ZAFE : {4=40 MPa
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1.450 [ 1.400 l470 1.880 2.200 1.880 [470{ 1.400 [ 1.450
- %of BOX |
S =g~~~ g 20k o g
o 8 3§i\,w L Sem— &g — by
= \ \\ \R=100 | ko100 ]/ =)
~ 8 s 18 400 asg/ 3 o
e 3.58/\\ r\‘eoo_ "’N3$92 'eoo‘/ 7 2 s
1\ ‘ / ®
- ‘ b b = -
8 |510] <[ |510] ‘ 8
1€l ‘ “l |
1.450 | 1.400 |550| 1.055 | 3.690 1.055 550 1.400 | 1.450
3.400 5.800 3.400

— 242 -



HFEH

40
400
1,600

A E A A (MPa)
40
400
1,600

fck
fpy

(4) AA A3}

7
g

!

B
ar

7 7} 9}

1

o
yal

713
68.8
AR

=
=

mn/m
50,209
56,867
PSCatA~ATH L

}

o
pal

9/]

Gt

A el

ki

mn’/m
35,785
39,113

ZAAAZZ(GAG A AHE) 2 LM

L
. I

5) 2%
@)

B
W

i)

.

N

B/

— 243 -



5t PSC ¥~ 7 1

5

o}. FCMe°l| ¢

|

7

(1) A=

2AY
85.0 + 130.0 + 85.0 = 300.0 m

pEA

SAGE A A)

H = 27~70 m(ZE=4EAM), 3.0~75 m(

L

g ¢ 8] 3 (Free Cantilever Method; FCM)

w2
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HEHIA

PR SHA el A A A=A AH
fex 35 MPa 35 MPa
f, 400 MPa 400 MPa
O ¥H HE Ay
SHA| el A A B A ZIE | FZ
T ZagEe | Ho | E3gE | A A/ 7=
m'/m mm/m m/m mm/m % %
7% A= 4909 60359 598 64883 82.1 93.0
i Q- ek 5380.2 33781 159.3
= 2.0 2.5 0.0
7] ALg-2F 6332.2 4053.6 156.2
= Q9 4361.2 3378.1 129.1
A 2.0 25 80.0
A= 4994.6 4053.6 123.2
O E#u|al
e ZIYE o o
m'/ 70 2 ton/7) &
7= A 262.924 28.868
BLA A A A 211.461 26.587
% v51.463 v2.281
=7
H| & 804 % 921 %
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fex 30 MPa 24 MPa
f, 400 MPa 300 MPa
O 9¥H A& A3}
AR A e A Zade | A2
T5 TAZE e FAYE e SHA/ 7 =
m'/m mm/m m'’/m mm/m % %
i Qe 853.2 509.0 167.6
B A 2.98 2.98 100.0
ALg-2F 1146.0 4053.6 28.3
) Qe 862.5 1122.4 76.8
T4 0.8 0.8 100.0
ALg-2F 1146.0 2292.0 50.0
Q9 1004.9 706.3 142.3
G A 0.8 0.8 100.0
s 1588.8 5139.2 309
Qe 1400.0 938.8 149.1
Evl=V.\ 05 0.5 100.0
AL-2F 1588.8 5139.2 309
Q= 1585.3 1216.2 130.3
G B 0.8 0.8 100.0
AR&-2F 1588.8 4053.6 39.2
Q= 1994.6 15884 125.6
s C 0.8 0.8 100.0
A= 2292.0 4053.6 56.5
QT 596.4 599.3 9.5
Sl 14 14 100.0
A= 794.4 3096.8 25.7
Q= 7976 807.3 9.8
Sl 14 14 100.0
AR&-2F 1146.0 3096.8 37.0
O =l
e FIYE o
m'/ 7N 4 ton/7l1 &
A 397.494 51.408
SHA| el A A 397.494 40.873
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AASHTO 7]

ASTM C 940

Standard Test Method for
Expansion and Bleeding of
Freshly Mixed Grouts for
Preplaced-Aggregate

Concrete in the Laboratory
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e Test 1-Sag flow

e Test 2-gel time
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Construction Specifications
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