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® 2004 AASHTO LRFD Bridge Design Specifications 3rd 7§74

® 2007¢ AASHTO LRFD Bridge Design Specifications 4th 7%

® 2010 AASHTO LRFD Bridge Design Specifications 5th 7J|%
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Z2o| Wil F 10702 BFE AAVIES st

(B 2-2] {8 AxAA7|E9 52

EN 1990 Eurocode O HRAAI9| 712 AFg (Basis of Structural Design)

EN 1991 Eurocode 1 5= (Actions on Structures)

EN 1992 Eurocode 2 Z32|E A& E AA| (Design of Concrete Structures)

EN 1993 Eurocode 3 24 FAxE AA| (Design of Steel Structures)

g Fx2= A

EN 1994 = 4
ce V(eeres (Design of Composite Steel and Concrete Structures)

EN 1995 Eurocode 5 =2 1AX= A (Design of Timber Structures)

EN 1996 Eurocode 6 M AXE A7 (Design of Masonry Structures)

EN 1997 Eurocode 7 7| 47| (Geotechnical Design)

EN 1998 Eurocode 8 LHZI A4A| (Design of Structures for Earthquake Resistance)

EN 1999 Eurocode 9 U20|mE == A (Design of Aluminium Structures)
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EN 19922 Part 2 == = = <o
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[ 2-3] EC2 Part 29| 74

bSliBSs Z=X| (General)

MR | & &= (Basis of design)

AR | = (Materials)

ps|iESs LH=-A (Durability and cover to reinforcement)

HeZ | = &l (Structural analysis)

HBE | =25t 54| AEH (Utimate limit states)

R7& | AR S AEH (Serviceability limit states)
MIBEE M2 24N MAM| (Detailing of reinforcement and prestressing tendons — General)
MoEt | =xH MMRt EY =gt (Detailing of members and particular rules)

D2 FHAE FZF2|E Px0| Tt

Kozt L
(Additional rules for precast concrete elements and structures)

bSINESy a2F Z92|E 71X (Lightweight aggregate concrete structures)

M2l | 22 232|E 72X (Plain and lightly reinforced concrete structures)
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Concrete arch
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Preflex beam |
PSC beam |
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PSC slab |
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3. el F2 HAIQAE IUR| 7[IEXE ARIEN

3.1 Ax=29| M- HEM BZRT

T2E 8% wE sksAle] el vi=r FUN) E2=HDOT, Department of
Transportation)} S 2FALR] 28 AHIE ARSI

1) O|= DOTQ| HEZA|(AASHTO)

[ 2-9] 02 DOTS| ZR= HMEA|

T = A HE: 8=
California DOT 1.0 1.0 1.0
Florida DOT - 1.0 ~ 1.2(A! HEHHRX]) 1.0
Kansas DOT 1.0 1.0 1.0(ADDT23d)
Nevada DOT 1.0 1.0 1.0
Oregon DOT 1.0 1.0 1.0
Texas DOT 1.0 1.0 1.0
Washington DOT 1.0 1.0 1.0
Wisconshin DOT 1.0 1.0 1.0
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n w2 g AAE0) ot Atk 4 At
— Az AR W,
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14.0m

3.0me} 3.1m = 3.0m A&

c 4.0 :
— Z_]A]:] _
W_—30 = 4.679] = 4A2}2

p
= w2 RAA 20100 f5k AfslAlE 4 Akt
— AXzE AT W,

_N:

=14.0m — 422

[E 2-10] =20 AA7|EQ| X2 2

.2l # N W9l e N

60 < W, < 91 2
288 < W, <274 7

91 = W, <128 3 '
: 274 < W, < 311 8
{ 128 < W, <164 4 }

: 31 < W, <347 9

164 < W, < 201 5
‘ 347 < W, < 384 10

201 < W, < 238 6
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71&E ERWEAAVIES
B A7 AR E wt AEER B4R wEa) go] A2Zo] F&
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Ul 2= dieel] 2

Folle 7l Blsh AakRgT} ol ASE WR S Aok e A2

S A9 F\ER} ot glom], A4 AR
u] glo] Teiet MAZ M 4= Ylof PelHolrt

3.5 HIEfEe| =4 S

2 Bl

=

seltgel zAjeh Sy 317
ulete] a5 Agte] 444

HAZH 7

1) 2t 2of Wikt
7128 43 718t 2

pezels vt o

A Q@Y Ak B3, AR Abm)

R ENRERERES)
) 52 a9

slo] sfelut; =& FAE skl Qlok
[E 2—11] =27} ¥ 2N XAE|
National and Codes Minimum Depth for Decks
United States of America 7 (178mm)
AASHTO LRFD Bridge Design Specifications, 2012
Canada, 75mm
Canadian Highway Bridge Design Code, 2010
Japan, max(160mm, 40/+110)
Traditional Design:

SEEAE 75 [FfRsE, 2012

n
max(220mm, 40/+130)

Republic of Korea,
Korea Highway Bridge Design Code (Limit State
Design), 2010

Empirical Design: 240mm

® Traditional Design
— Steel Bridge: 220mm

— Concrete Bridge: 240 mm

Republic of Korea,

Korea Highway Bridge Design Code (Limit State
Design), 2012

Empirical Design: 240mm

* Where, L : length of deck slab (m)

283t

1) &3] 9"80MPag I}E ZIYEE 32
KOSOS, 2014

2AYR RC 7A7F upete] A4 Journal of

1z
N
(@)

9
o
AL

HMA mat



2) 80MPa TZE EIa|E ABUR HE (23S <)

80MPag ZI|EQ} M7 w7} Z12F 40MPa, 500MPa @ 600MPa¢l HLo]
24 E4S dialeh RS Sasie] ARk a5 Al theal 2,

t .. =29L+ 50

o A1 AEHE A9, 4m spand] IO A9 Hd F- 166mme 7)E

Ao] ofgt 290mm®] 57% el HA] eH=rh el whes) stte] Aol
Ausfsle] d TS Fole AL oelg Ao Almsr
3.6 &8 U 34 232 JIXUSUT

E2WHAAV|EEAVTEEARD o T EAERA AKX U FRE §
3l ePgxzlol W w22} S HeAH o AAstolof gtk e e
FARE A, H2uEFA, Yophie 9], 113E 5 AAERL Al 2
A e & o UeERE 24X we] ARt kEmew A7 ee A=tk
AEL =2 WAAA7|E, S E2-2AF A-87]2, Eurocode, “18]3l BS annex?] A}
A 2ot

1) E2w A7 IE(SHAMERAAIH)

A FA2E J|EUSUE(=A0K2012), H 5.10.1)

:

[H 2-12] =&==24s80 = =

2]
=R LS St ELAl oi5|=0|| o5t EAl | a0 OfE St 2LA]
e SISO Offt HAl | IBfE0f offt BA] | shiol zlaoﬂ 43%

Ect | Ec2 |ec3|eca| et | Epe | ED3 | Esf 2 | E
A4 ZIo)E
I ESEE 21 24 30 30 3 | 20 35
(MPa)
232 |EQ| A
By | o Sg/8s 2= sisp 2=
0 EF | EF2 | EF3 | EF4 EAT Er2 EA3
ZA ZI2E
I o= 18 24 30 30 35
(MPa)
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2) SI2Z2ZA}
SR gA T2 WA oA ‘E2 AAVEEHAE AN a5 EE W

A AIHCD 205 A ARgERE Rl His] ARl a2 e T

484D ANtk

[F 2-13] St==28At SR MESHE| A7 B3 S8 %%II’S

[

Al | ORAZEA| WHILE ECA/ED3/EF4
H | Z32|EH| wHEAS EC3
HISE 5t sl xf=2 Hojm gte EC3/ED1/EF2
[e) = —
B 6m Z=ub | Ao{uw HERHE, S2i=w
| T = - =H—5
2 o Speilm EC4/ED1/EF2
e S XIE=2EE 6m | LS AHH EC3/ED1/EF2
=ut 014 Q= HH EC4/ED1/EF2
AZQ|2XHk| 5
@7t LEOISEX] oFF EC4/EDB/EF4
’ QUEH E2| EC4/ED1/EF2
7= 7= (XEH 5 EC4/EF3
(YEHEQEA) 7= (XD EC2
dey Y= | - EC4/ED3/EF4
SHE XIEERE 48 S22 £AOE 6m 0L 2= 29 EC4/ED3/EF4

[H 2-14] SE=28At ofRE27t gL SiRE=2 MRSl DA 12F wEf

= [e)=] =
iz 19 =5875T
Af | OATE mHEE ECA/ED3/EF4
H | = xf
sl H | 230|E5| WHEEA EC3
st | 7iclm ek FC3
H | Ao HEHHE, S22, 21 EC4/ED1/EF2
HESZE EC3
e H, e
Q= 7 EC4/ED1/EF2
INESS) = ECA/ED3/EF4
I OISH| B /ED3/
ot =9l EC4/EM
7= JE (KEH =) ECA/EF3
(FRIEQURY) | 7IE (XIB) EC2
&= ECA/ED3/EF4
el
HoE M7 |1E A SiE 2. 27



3) Eurocode

HEA =Esbgo] HH el ARt ks A
T Fol AL AHE SRt F2YE vio] HAE
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Ot &4to] Wol WARtial Harwar Qle}, weba] o wee] wof e A
U E= S Ttk 2o AT AldAe] Akl ofgt ke ddst
A 248 o7t 9tk o2 918 Eurocode(EN 1992—1-1:2004 4.2 Environmental
Conditions)ol] ZAIE 4 48kt
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4.2 Environmental conditions

(104)  Water penetration or the possibility of leakage from the carriageway into the inside of voided
structures should be considered in the design.

(105)  For a concrete surface protected by waterproofing the exposure class should be given in a Country's
National Annex.

NOTE For surfaces protected by waterproofing the exposure class for use in a Country may be found in its National
Annex. The recommended exposure class for surfaces protected by waterproofing is XC3.

(108)  Where de-icing salt is used, all exposed concrete surfaces within x m of the carriageway horizontally
or within y m above the carriageway should be considered as being directly affected by de-icing salts. Top
surfaces of supports under expansion joints should also be considered as being directly affected by de-icing
salts.

NOTE 1  The distances x and y for use in a Country may be found in its National Annex. The recommended value for x
is 6m and the recommended value for y is 6m.

NOTE 2 The exposure classes for surfaces directly affected by de-icing salts for use in a Country may be found in its
National Annex. The recommended classes for surfaces directly affected by de-icing salts are XD3 and XF2 or XF4, as
appropriate, with covers given in Tables 4.4N and 4.5N for XD classes.

[O2l 2—5] Eurocode(EN 1992—1—1:2004 4.2 Environmental Conditions)
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4) BS Annex

EN 1992-20] gt %g=-] Annex¢l BS EN 1992-2:20050] w=r AsisiA
o] FFAE 6m7} ohet 72 x= 10m, Y2 Sm= FFsI3IE

Table NA.1 UK decisions for nationally determined parameters in BS EN 1992-2:2005

1 i de er| Eurocode r dati UK decision

Foreword Definition of National Authorities None given The body with a statutory responsibility for the safety of the
structure.
3.1.2 (102)P | Value of C, C30/37 C25/30

‘min
3.1.2 (102)P | Value of €y, C70/85 (C70/85. However the shear strength of concrete classes higher

than C50/60 should be determined by tests, unless there is evidence
of satisfactory past performance of the particular mix including the
type of aggregates used. Alternatively shear strength of concrete
strength classes higher than C50/60 may be limited to that of C50/60.
3.1.6 (101)P | Value of a,, 0,85 1,0 except in the following clauses where it should be taken as 0,85:
« 317

* B8

. 652(1)

* 654

¢ 6.7

+ 833

* 8.6(5)

. 109.2(2)

+ 10943 (3)

* 109.5.2(1)

. 10.9.5.2(2)

= 12.6.1(3)

. 12.6.5.2(1)

*  J.104.1 (103)

3.1.6 (102)P | Value of o, 1,0 Use the recommended value.

3.2.4 (101)P |Classes of reinforcement to be used |Class B and Class C Class B and Class C. For steel fabric reinforcement, Class A may also
in bridges. be used provided it is not taken into account in the evaluation of the
ultimate resistance.

4.2 (105) Exposure class for a concrete surface| XC3 Use the recommended class.

v
42(106) |Distance x 6,0m 10,0 m
4.2 (106) | Distance y 6,0 m 5,0 m

[ 2—6] BS EN 1992—2:2005
(UK decisions for nationally determined parameters)

ru
nz

Mg wefdA 7|

0
i
rH
M
o
Ofor
A
1z
N
©



il)\ A'Ij;"E.:L

- =Z/1loH-d
ER2W/AAVIE A A S39E uE 2= 9 Fairds ek
A SE1t 7sS EReles 239E wEe| S g B weh A
AAlsEE Al 2 ARSRAVTEIE rAleR=S itk webA 2avEdAlSEl

gt =<l @%*Pﬂﬂv‘% =

2 5 Bes} Y,

GRS
stk

A2V} Lﬂ% &3

1) EN1992-2 3iE 4g=

I E

NFEAE %’—1?‘{} EN1992—2 Table 7.101Noj
Class) ¥} 3la=3to| we

==(Exposure

(082 Aelo} 518 2AZo] s A=sisc

[H 2—15] EN1992—2 Table 7.10INQ| &i& A4S
LEc=3 RC 4 H|E=E ZIZTHE Z2H= PSC = L
(ExpOSEUreo a‘ass) " —'?'—;ﬁ &= A LIS 2= PSC S
IF—%% _DF_EF H|EHS} ;%7(3%
sl =&t (Quasi—permanent load Ces ole®s
combination) (Frequent load combination)
X0, XC1 0.3mm 0.2mm
0.2mm
AED USRS . (RIS X3t B] B2 A AS)
.3 mm
XD1, XD2, XD3 o2z ME ZHE
XS1, XS2, X33 (Decompression)

B %
Mg S

30 - SAMEREAR =8

ol wet X3

SHFrequent load combination) 2

[e)

off TE EANEX|F HeEugfol

TefstA] ghAg

Al

(]

o)
‘y

He AEE o

= %3KQuasi—permanent load combination) o]t} "5l
olgslel FEEI} (032
e AEE a8k Qlrh oju, 989 e ZoAE Y HE
100mm oy} FAZEA 150l EAYEHA|
Aol gl GPS

a
0
A5
P olis %5150



Q

T5% RS WeiRi T L) JF 2 Rolde A 1S e PS
SAje] JeUS WY SFEY, F ERWAAYIHQANERLAY I

2) mEIA

kA0l WEFAAS 26t National AnnexQl NF EN 1992—2/NA= EN1992—-2
= Eot & O JHe S A okl &, AVEEl HEE 2Rt sleRgie®
£ Io159] 9L 1she RIS 51523 Frequent load combination) 3}of|A]
RCUE B2} ZPA] PSC r2E2] AWkl 24(XC)2| 318 8% 0.3mm, A}
=0l S A 2 2AXD, X9)9) 518 A 0.2mm= Fgsial et AL
AV Bl Sl AR 21A PSC ] e Addle WIWE st e

DIN 1045-20] E2uo} YEms i3 Wwe] 518 A% 2 e 2l
TR Ageka Qe R SR slelA Ay o1 3
sk glon], eeiydle] AEE BAEY JTS APRUBHE A 03) 1

o= A& 5% 3HQuasi—permanent load combination) 2.2 HESC}
4) SEEEZ2ZA}

[H 2-16] eHE2EAC] =& 2H0] M} 7%= 18E2 XA A 55

A M7 53
= 5 = =
= i A= EE—'% A.j Hl—'?'—a.* E‘E"

Hid oalAERY | 232E

UE F= 7N 25 2 (ECY) D D E £

BA 31 (57| e 21 AR c c - -

T=51, EC2, EC3, EC4 )

TBAY B (Ht2 EE G0l BT C 5 c E

Sk ED1, ED2, ED3, ES1, ES2, ESJ) (B2) (D113)




SR RPAN Aol e A o5 g Aol F2 WA W SelOpening)
of ofs AT 5| Rjo] WA= A Mefsto] MR $He) FUT YOS
o AR RS SR SFERTIoR BelEe] YUS TeSH s AgsER
1V Rk AMSEAG-IIIVE HgsHe 48 weisigln. et AFsos
A1) He 2hg Tof2 48aka ik

jis

rr

5) ZAMo| SAL AR

27 B4 meolq 1ekeHoR F10E o5 eito] RA0R ols) shkel A}

W7k AR Sl

Tendon not grouted: Corrosion Tendon high point not filled: No corrosion

[ 2-7] sfiele] M 24 Al

Quality of Grouting Degree of Corrosion of Tendons with Grouting
Defects

Dcompletely Grouted @ Ne Information 19%
Bincomplete at
Transition Paint ="
Oincomplete at Low
6%

o .
No Corrosion 30%

O Hardly Visible 1a%
Carrosion

O Superficial Corrosion
(Removable) 30%

W 1oderate Corrosion

DPD\I’\T o
Incomplete at High
? 9%

oint
B|ncomplete at End

.Anchurage {Local)
8% \&t’:smp\ete at @Severe Corrosion
pler i
Bincomplete at Other [p— .
Points 6% Pitting Corrcsmnn%

(O3 2-8] TefRE Z& S 4o 24 DA A (B=)
ol ol ool = T1ekeHlo] ehs] FXIEX] b L RO ofRolA]
908 GEo] ZING FANA Teke AL AlmEh ol Tekeds 7

b
0z
it
=S
El
e
B

32 - SAlEREAY Mol M2 EADNEXT Admgel A o



QAAe] SARA Hitolok olgrabeglaet, Sl ofn] 1985tk ALt
7} B ARL o] Qo)A TithHel APt olojglon], 2t At e
Z0] eido] et 7%—’&01 QU9IT, AR ML Falo] s/ shick
oloh Zhe A ofe] ZHAZk YAAE 7FE A HIFS AAsHe Ao] w1

98 ), e PR SRS Bhush] 91l B wel Wit ol ¢l
f Se€ Al Y=ok BeIG47t ol RATA S ol $USI 33
o] kAol su%%% @ Bt

ﬁ
L
oll
i
% 4
r_h_.‘
3
o o

RO 954, T4 549 7 ke
w7} Wasi w3 Al m&w we 1w} Ik EE Dot g 4 ol

159k Sl ek ARl AFYH] o] olFolx|x] g Aol
LA 0 osito] Al SHREA A ek} 0 A AR T
e AT Qe e G ek gEe

A H O
ARAIE oF 4= US W7AE o= Ak RS & Javt otk
3.8 Z|A m|ESH
ZAE A9 4 HEFAE weF P4 A8 2ol wet - iRt 4

W A9 2 oz oo W ARIS o9} 2ol FARE, e 9
2P, T AnEASS TS 4L Bl
1) SRESTAL

FRERFARE IEER WPl sl FAER The TRFAS Ateka girk

[ 2-17] D& o] EME Ol=5/ (S=E2SA)

- A2OEE
=BeiisE 24 M=) =l

i =9 ;

st oz ,min, d Sis
EI'An_I'QI' %:'SllE tc,min, = C};lnod;% AthdU tc,min '_%I){ 7H'A_-I
[ .t =

o OATET

et | Ao ;L EEE; EC4 | ED2 | 19 | 40 | 50 | 10 | 60 | 6070 | 70

al
El
il

0!
Il

b 3

>

X2 A7 1

0;
i
rt
ol
Gl
P
w
w



Z2EA

e EC3 9 | 3 35 45
=l T l:IE
SFF M=2=TEl | eyl epg | 19 | 40 | 55 | 15 | 70 80
6m O|LH
ofH S —— 4050
SIS X2
om Ot o | ECA [ EDT| 10 | 40 | 45 | 5 | 50 60
St xtz==E 6m O | Ec4 | ED3 | 19 | 40 | 55 | 15 | 70 80
o= g 40
OIAF
i XEF;FJ MO8 Eca | et | 19 | a0 | 45 | 5 | 50 60
AZ0 |25k 512 Eca | ED3 | 32 | 40 | 55 | 15 | 70 110
A o o B0
= T TS =T
(7|:o>, %02 6 O} 22| EC4 | ED3 | 32 | 40 55 B | 70 | 100 | 110
oJtE0| Ec3 | EDt | 32 | 35 | 45 | 5 | 50 20
A=0ISEK| ol
(S5t} Aoyt 15y | EC4 | EDS | @ | 40 | 85 | 5 | 70 <)
2T Sicose am 2o 100
% T =
43 | xjom em olif oy | 4| E8 | 32 | 40 | 85 | 15 | 70 90
otE0| E3 | ED1 | 32 | 35 | 45 | 5 | 50 70
| OB MBS EC4 | ED2 | @ | 40 | 50 | 10 | 60 80
(1@ 80 ——
F50)E IHER| EC3 2 | 3 35 55
k] P e
Selis) ofF ™ | Eca | ED3 | 32 | 40 | 55 | 15 | 70 <)
(512 6m OJLH
iy | 542 xizze 60,80
- T =T
(22| om ot ops | E4 | EDU| @2 | 40 | 45 | 5 |50 70
= ESvAES FC2 2 | 35 35 | 100 | 55
mE4;
(:E A 100 | 55
ch, opEy |1 FC2 2 | 35 35
2fH) 51 150 | 150
=] 50
2Y EC4 | ED3 | 19 | 40 | 55 5 | 70 | O | 80
el [0 70)

) HanBes) AP
F9) AT ST

34 - SAlNElY

E=ollA

A ®MR20| M2 ZANLXT 8w

2ko|

oA 23D 9| wRlolN] EaERHrIA|e] A
Fa|E FHr el Az



2) TS(Transport Scotland) Interrim N°23

BS 85002 ZF=& 3§t Transport Scotland 140 w2 AAHA} 384 A&
AREH, LA AE, SO FAl wet Estar itk
TS Interim Amendment N° 23 Implementation of BS 8500-1:2006 ‘
Concrete — Complementary British Standard to BS EN 206-1
A
TRANSPORT
SCOTLAND

TRANSPORT SCOTLAND (Agency of the Scottish Government)

TRUNK ROAD NETWORK MANAGEMENT (Bridges)

TS INTERIM AMENDMENT No 23 Revision 2 - IMPLEMENTATION OF BS 8500-1:2006
CONCRETE - COMPLEMENTARY BRITISH STANDARD TO BS EN 206-1

For thin insitu concrete sections, such as deck slabs of less than 250 mm thickness, a higher
fixing precision may also be appropriate and necessary. However if this is adopted it should be
expressly stated within contract documentation and drawings. Additional checks would be
required on site to ensure compliance and methods to achieve this should be detailed in the
contractor's site practices and agreed method statements. Contractors should provide
certificates of compliance and a detailed record of measured covers before concrete is placed.

The following fixing precision for reinforcement Ac shall be adopted:

Insitu concrete generally Az = 15 mm
Precast concrete generally (factory controlled) Az= 5 mm
Insitu concrete slabs 150 mm or less thick He = 5mm
Insitu concrete slabs between 150 and 250 mm thick Hg = 10 mm
Insitu concrete slabs over 250 mm thick Az = 15 mm

It is good practice to carry out thorough checks of cover prior to concreting operations.
Checking of cover after formwork has been stripped to ensure compliance is a mandatory
requirement of SHW Clause 1714. Records shall be submitted within 3 working days of the
formwork being stripped to the Engineer’'s Representative on site.

[ 2—9] TS (Transport Scotland) Interrim N°23
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(2) In the calculation of stresses and deflections, cross-sections should be assumed to be
uncracked provided that the flexural tensile stress does not exceed fies. The value of fz ¢ may
be taken as fym, or fump provided that the calculation for minimum tension reinforcement is also
based on the same value. For the purposes of calculating crack widths and tension stiffening
faim Should be used.

[1= 2—10] Eurocodel| Serviceability Limit States 72

(2) 1992—1-1 7.3.2 Minimum reinforcement areas

A FAYH| QS olehs 1, S FRUIGIE 1,2 ek e,

1o

(2) Unless a more rigorous calculation shows lesser areas to be adequate, the required
minimum areas of reinforcement may be calculated as follows. In profiled cross sections like T-
beams and box girders, minimum reinforcement should be determined for the individual parts of
the section (webs, flanges).

As.minO's = ke k fcl‘eff' Acy (7-1)
where:
Asmin IS the minimum area of reinforcing steel within the tensile zone
Act is the area of concrete within tensile zone. The tensile zone is that part of the
section which is calculated to be in tension just before formation of the first crack
Os is the absolute value of the maximum stress permitted in the reinforcement

immediately after formation of the crack. This may be taken as the yield strength

of the reinforcement, fx. A lower value may, however, be needed to satisfy the

crack width limits according to the maximum bar size or spacing (see 7.3.3 (2))
faer IS the mean value of the tensile strength of the concrete effective at the time

when the cracks may first be expected to occur:

fererf = fum | OF lower, (fom(1)), if cracking is expected earlier than 28 days

[O2! 2—11] Eurocodel| Minimum reinforcement areas 7|&
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(Z=X{: https://en.wikipedia.org/wiki/Trinity Bridge, Greater Manchester)
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[E 2—29] Hilton Columbus Downtown High Street Downtown bridge

(&=, www.experiencecolumbus.com)

2) Paradise Street bridge

[1=! 2-30] Paradise Street bridge
(&X]: http://www.wilkinsoneyre.com/projects/paradise-street-car-park)
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[1E! 2-31] The Knokke bridge [12l 2-32] The Living Bridge
(ZX: http://www.archdaily.com/39664/ (Z*]: http:/swww.wilkinsoneyre.convprojects/
knokke-footbridge-ney-partners) /university-of-limerick-living-bridge)
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4) The Living Bridge
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5) The Media City Bridge
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[12] 2-33] The Media City Bridge
(4] https://en.wikipedia.org/wiki/Media City Footbridge)
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6) The Peace Bridge (Foyle)
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[12 2—34] The Peace Bridge
(E*: https://en.wikipedia.org/wiki/Peace Bridge (Foyle))
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7) The Peace Bridget
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[O1Zl 2-35] The Peace Bridget
(4] https://en.wikipedia.org/wiki/Peace Bridge (Calgary))
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8) The Circle Bridge
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[1E 2-36] The Circle Bridge
(E4:  http://www.cycling-embassy.dk/2015/08/26
/copenhagen-has-opened-its-new-bridge-the-circle-bridge)

9) The Bicycle Snake Bridge
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[2Z 2-37] The Bicycle Snake Bridge
(ZA: http://whenonearth.net/cykelslangen-k-bicycle-snake-copenhagen-denmark/)
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[12 2-38] Passerelle Simone de Beauvoir

(ZA: http://www.e-architect.co.uk/paris/simone-de-beauvoir-footbridge)
11) The Melkweg bridge
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[ 2-39] The Melkweg bridge
(4] http://www.dezeen.com/2012/11/
26/melkwegbridge-by-next-architects-and-rietveld-landscape-completes)
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[12l 2—-40] The Garden Bridge XZT=
(4: http://www.heatherwick.com/garden-bridge/)
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dubs oz FahdsiS et 271A] gheg AAP|EeIY Aol AXsk=
ARgARO] thgt Hasgk S wEA ok AR Hew AAY Aol T4
SRS (2001)) oMol o) Ha TEFATE ARt A=l AAlef BIsiA A2
e AP et 3L =RuAATIE (2010)) oAE EHweRe] tigh dA
Az FaTARl gt AlRbe EofM, 2 AAISAN SEA A= Hof Slrt

[ 4-3) B2, 72t 40mE ol BEme] Fool Qi Hww AN
o M2 2T YT 4-2) B,

[ 4-3] D TR FHOl FA

=2 =2 W AAH7 |2 (2010); MEE=SW (2001),
e E=7l= 8mmOAOR S0F SHt | @ =X 6mm
2 Heg HIETE2 0 750l WEX| o0 | @ 22X} EXH 4mm
< ] Ol UmE 242 5SS 45mmet 32mmz
IAHHS| YRR HER = t=0,0280, H=10mm | St MEHl= =20 A7 |En S|
S @ IIZ|AEFAE HIEIF140mm ® I |AEFHAE HIETE 80mm
=32|E
® FI2|= HISHE 140mm ® =2|E HIZHI 100mm
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2. HE i Hraref

Hiou= i AR ol AIRE o] QA FRtollA 4 missslior &
ARR)7IRAIdEolT), wiehA Haye) Qg sHejgREnt ofUe) AlZHE ZEEolet
© S HEew Ao aesfol gtk =, Fd(safety): 7Is(function) - oFETRE:
(beauty)olehe= 4| 3845 WSk Hiews AAsjof she Aot o2t A
Al 3845 AFshe TA1A AAE fleide oFll AIKNAES weEok gtk

o WA XY, Ak FHAWASE I FHHED S oFEe
A
o TP YRRl 245 o3 glo] SR ek A

o wfe] AollFrlE a2t A&7sst A

2l

e
21z
2)

2

RE JzxEol AAo|Ae}l npAR, Reurt So] A QXA Go|| e 24
AARpE0] AAE) olof, Wk Ao wiepa] H=wrh YAE RS 7
AR og Al AAE wEFgErE A ojutt Al avkE il AR
ZAHoR TEEA HAZ wFFES AdlsoF stk st o2, Ireland?)
the living bridger= ®XZ|%9] Shannon7d W AH27E HSsPHAE W)
ofFTle FEFHUIE 27] floiA JHHE ] Eg wsko] ofd Alolg Ef w
FPAS i AL T4 HR2E AlEska eI 4-4] F2).

3, AR AN AG HOPY i ek WRte R kRSl o]
Sk $747) 9IS Aok Bk, WA} 2L R vlah s PR 2]

U 827 AdjEoE ) ok wadee] 244 A Wolmd 4 9l Tk
Kol WS- et okl ARl Ammwl [1% 4-5] (@eleh Zo| Fugael
Pt Fora i g Aol ohd A9els MR ol o]

o] Shuujol] ThY F& vhEel, (17 4-5] (9] Aol MEmO| e
2 37t 44 ek
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(18] 4-4] 25 XIS40] BHI0 RIGIAZIA| O422{E the living bridge

(b) S 2 2w (HEREE 2)

[1F 4-5] E=w =0[0f e =<El0|
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2.2 20| AA|

Hewd] dAejAs 1 FolEke 24 Qb ghrt H9AA] Hojof gt
Te A Qb St 2HE FA HW 2Fnrh Ao 9ot dAst
o, FREd Hegs AR s Aopsh AEHA EH TR E Rl o & e
Folo] AR A A9E Zefop|e itk F2nEhy dARE 39 35S we
 TEFEHA ARl 245 FohfiA wjsk] HAE sk Aol o]FA
TFEuEH AAE TEA HH FRAIR" AR Zﬂﬂﬂ/ﬂ e 4=
L 7S 2233t AlRiE LxyE Holo) ofSrhe-S A 4= QA H) &

TErsH AA the AR TEshe FERFEHEAIE «lﬂlfﬂt}
o Hiw ZA UZA 715 e 24 b e 39 55 wE FH

o LXA|AE AA7} nlEkd AN 7k A% o}=rke-
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[ 4-7] 7SO E & 22 Al

(b) St A5 AL (© vEd g dea

(32 4-8] TEAIARIO| AAjlnt TR A0/0| A5}

T AAE A% 71EdEhe Ak, v, AAolnh A £ A A
T He AEAVE 295 Ais WAlE] e qfAlelth TRt 2delA
ofg] 7R A 845 AT A AAY AR AR SAE olFA of
7] fleire AAEhs viek dRlE A8ske Aol mie- FRsieh o 37K A
= A= BlasE, [OF 4-7] (@9 (079w TR eR X915 olgtt
A 27AE Rbdel (9 4-7) (9] Beolle FRAILTS] FAF FAdE
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F 10994 o =7HE o= FardAlel W e Mokl itk of2fdt It
gollA AR Hmwel Feols o A Al B2 wEse] keplet e
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& SN F2 F7HE WA HelaL EAEE AlRlE AL Sl
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T, AREAl AdE Hmalo] el AR 85l mIRIA] Hoke ARt
A =R QM ANgARERIAl 2319 SHde ZdRith

Hrewol A&7t AAE Heide Aoyl 59t ARgAIAl 584 H82
= o}, ARt Al EeE FERA) vt 84 FAEE|RlES 2as)
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Ml( 1 (I" fﬁm

[1E 4-10] F-0| RS HIFEARE ASSE0| =2t Al

2.4 78 2A|

ot WFHEAAE flliMe AEA AACIATE FERIE AR, s
A, APEA, AlE R ARl o127 171A] SAIERL “7417P Fgsjry, 1™ o2t
A A B ThedAE, g AR MR 2AE dEske AR it
B B AN Ze Fesinz, ofgA /\11"6}5401] wEbA 1 B vl o
2A dehd, 71 s AARRIE] AMellA Slthe Al I S
gio] SIS Hlojur] offnt. W] 7|Ee] dAE HolMe AeE dhke B¢
e ol M2E F=mo] B He & & Stk

Hiew/dAR ARtsHA, =l AR sie] dAXRIE vlasiE s A7
o= AV A9 Auzle A= A3E Ao ofsfnt. Ridoy| 3o
AAY ZBrole i Aol FHl, AlRe 2@ EEAARAE ARl
I dd7Fsde 18] wolA the AAAR Yol & =
MNEZ FEE 2iRteh= IgollA o] S50 High el dat Feio OPEEP = o
A st Mze FEFHE Eevle 2 w2 AEEAE 3%tk ot
=2 the Living bridge 7Hg-&A Aol A= & =2ut Sl

ol

&
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s | |
. : |
I II
(@) e ] o83t AAHLL 4878 (b) the Living bridge

[3Z 4-11] The Living Bridge 7HEAA| Al

2.5 4ukd

HEme] APl W] i, AR, 71eA dolE, ASAGE F ot 2
Aol RES WHmt) 58] H donig AAl) 9ol 7 ARRAl] A4
7t % BARIOIA Xpaks HFo] okxm Qiek. shte] el et AA] ¥
2l Peace Bridge®] BAPIE Abinm, AZATT} 247 5 AUl A7 4
28 ol7] S8 FAT H18(83.9 million)o] AR|ME($24.5 million)ThH] 16%

2 Ak e S & 5 9k

[E 4-4] Peace Bridge2| ZAMH|

Construction $18 million
Architectural and structural design, specialized engineering and -
: . $3.9 million
quality assurance:
Project administration and contingency $2.6 million
Total Cost $24. 5 million

201141014 20151 Afololl LE FAO|H W3 mmege] 27] FAp] APgele ot
S e,
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[ 4-5] LH 25magol 27| | Akl
T8 TEAAE Z2FYm) =Z2m) | 7R

RCEfHIm 20 6.1 25
2|20 2 ShdS efHIm 20 6.1 47
PAyN ===im} 23 6.1 6.0
PApN ES=s| 29 6.1 37
T2|Z0f EEu2 ShdSdz ]I 29 6.1 42
Preflex Beam 29 6.1 55
PAYN ES=T 32 41 26
Tzl 2wl EeEEinl 30 41 29
Preflex Beam 32 41 36
Steel Tube 34 6 1.8
212 B w PAZNEE = Ik 36 6 14.9
RCOX | 94 6 157

. Main izl Cost 9
Bridge Name |country | state | year span(m) le(rllf)th (2004 ) cost/m
Turlle Bay | USA | CA |2004 | 126/150 | 220/230 | US$23,500,000,00 | US$15,220,00

Highland USA | CO |2004| 71 99 US$4,000,000 US$7,240
235 Botanical| USA | 1A |2002| 80 88 US$2,300,453 US$4,360
Bridge 02044 | USA | MN | 1997 | 42 327 US$1,044,474 US$1,050
Bridge 82516 | USA | MN | 1999 | 37 76 US$504,325 US$1,850
Ug:i;se”y USA | MO |2002| 47 144 US$1,359,700 US$2,530
Route 1 Canal | USA | NJ |2002| 40 223 US$2,726,119 US$4,070
Nepperhan Ave,| USA | Ny |1995 | 44 62 US$1,586,427 US$5,110
Appalacian Trail| USA PA | 1990 34 34 US$362,212 US$6,270
SC Route 27 | USA | SC |2003| 30 227 US$5,074,168 US$9,610
Winooski Trail | USA VT | 2004 67 173 US$3,000,000 US$4,760
Belle Island | USA | VA | 1991 87 523 US$3,422.300 US$2,390
Millenium UK |London|2000 | 140 US$42,000,000 | US$32,600
Solferino 1999 | 145 US$11,780,000 US$6,460
CaAr:;Oriyﬁlo 1998 | 337 US$6,180,000 US$1,180
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o ¢4 ol Gl A ZARIE

(2) =7go] wme} s}, ute], ol w4

(3) viphe] w1, 7 O] Al
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9) BA7IE
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o] AMAE w= Hoh

(2) =2wAEA7|1E (2012)
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P fkN)
P, : ZwolN Rk 2 o] A4t (MPa)
Q 5 EE Rk, £ w59 5% = ol upE Ty
U S3telEe] digh AAEe
vV, AAVIE 35 (m/s)
W RS SN
Wi EskE e olo] mE v
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fo T EAES] UEEE (MPa)
ho oAl Zlo)(m)
ho o @A) =0l (m)
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v EREm/s)
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6 1 Eol(FAe A Aol ofet AR (mm)
8,050 2Hl 7k2E.O] F=AT $ixjolAl2] A7
5, : FTle] A
L Fae|eo) Aejmuys
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— EeEn e A :'EE'—lE“ E'::L
A7 SE0l TE A eAgt

_ S| H=2S Ol5} Fl=X&} _
A-I71 = °|_|'7:”JgEH (=[o}=] ‘l‘|°|_|' 0|3—l—|=| EE 3|_|-7:"_£LOE=I%
=/1ISH™ o _ _ (mm)
0S8 oHildEl | ZE= ekEK
_ ANESIEZEE-V
- o503 o°
—=232|E wg FAxE0 1 ‘:'EH)\I“O Tl QU= B SRS Vs Rl g UE MBS
o 84 oM HE=E I MES HMShel=S skt Tt 7IE AV IR Fe| 2ep 20| S-ER0|
2t =522 280l I/\”é | Sa= 2ol ololl w2t S35 et ZE= SAEIS
2zsies st ol

1) 7IEd=7d= (A 28U 454 ¢ f, = 35 MPa
2) 232E BFAU=4= 1 [, = 39 MPa

(8) ZHYE A= ¢ E = 29,747.29 MPa

(4) ZIE FAMYAE ¢ £, = 0.3(f.,)*° = 3.450 MPa

(b)) 2IYE 7@ ¢ f, = 0.70f,,,, = 2.415 MPa

ctm

(6) A7 |SU=HE © f, = 400 MPa

Y

(7) A H e3AS ¢ E = 200,000 MPa

A=2udAr EEAEEA—) S, 2015]0f +=EX| 42 WS S, ARIe] Tl ol MZ0| E
QB LIRS AASHTO LRFD(2014)E2 7 & E2wA|7 F(2010)2 XI2EICH
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6.3 sis7ILt

6.3.1 MRE=HE XZE|= di
(1) E2WAA71E 2010

[H=T 2-141] 45 S

HIRIHE =i EIESIS 5 . _%%E(L) _ _
(D SExhst (L1) Z=TRlel (L2) | REmRI5} (LI)
1 a4 1,9035 715.4 1,176,0 —222.6
2 45 19237 1,4919 1,8785 10,8
3 46 1,570.3 2.546,0 3,0487 4948
4 47 1,400,5 31967 36139 994.9
5 48 1,352.7 31200 27463 1,627.9
6 49 1,352.7 31200 1,627.9 27463
7 50 1,400,5 31967 994.9 36139
8 51 1,570.3 2.546,0 4948 30487
9 52 1,9237 1,4919 1108 1,8785
10 53 1,9035 715.4 2226 1,176.0
A 16,301.4 22141 15,4712 15,4722

2) E2uAA7|Z 2015

[F=H 2-142] A= 2

HIX S =K THE | RIS SOIH(LL)

=" (DC) (DW) Oixiat (LL1) | ZEERGHLLY) | 2EmRts} (LLI)
1 916.0 9875 8317 1,319.8 2504
2 45 1,173 4 750.3 1,761.0 21401 1253
3 46 1,170.9 3994 31949 36259 5601
4 a7 1,178.3 2222 40146 42298 1,124.1
5 48 1,180.5 1722 3917.2 32950 1,861.5
6 49 1,180.5 1722 3917.2 1,861.5 32950
7 50 11783 2222 40146 1,124.1 42298
8 51 1,170.9 3994 31949 5601 36259
9 52 11734 750.3 1761.0 1253 21401
10 53 916.0 9875 8317 -250.4 13198

Al 11,2382 5,063.2 274388 18,031.2 18,031.2
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—E2 D I EAE AR, 2015)2 1EsIES FRRAHDOR! HIFEH SAEDWE Z2[6HM
LE Sis7E HE0IE2 722 oIt dlss 2folofe

—71& E20AA7 [Z2010)0M= 3XI2 XKHSEA| 90%, 4X[=2 O|A XHGHA| 75%2] HIBE E5IS0| SA|
Xtz Qloll LMGH= SiE2 AP Ml

—E2 A E(SIAINERAARH, 2015)01ME CIXIZAG I, ‘'me2A 2ol SAKKGIO TSt SIS
HIOIGI=0| 1X[2 MGHA| 1.0, 2XI2 XHGHA| 0.9, 3XI2 XHGIA| 0.8, 4XI2 XHGIA| 0.7, 5XI2 OAf Xii5t

[

Al 0.655 HEoirt,

6.3.2 71220 3= 35S (W)

o
ol
i

—E2 AP I EAER ARSI, 2015]9] B5IS 7 IEdEE [=2wEAP IE 2010] of S

6.3.3 550l ZE3k= SIS (WL)

—E2udAY IECHEEEAR SIS, 2015]9] Soks TIiEdEs [=2udAPIE, 2010] 2 Stk

=271

6.3.4 2&515 (TU)

—=2EoIE2 A2 XI0] 8iE.

6.3.5 X|IZI5t= (EQ)

gjo

—XEI5IE2 AFEIEE X0l 8iS.
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6.4 THZ Aty

| -

6.4.1 SIST&A+

[E=H 2-143] ©

SR

E2 WA 1= 2010

E2wAA7 = 2015

oty
o8y

E9c(Sey It M)

Z[cHoIS Al HEA
ZASIEAR HEA

:1.00
:1.00
1095
0.9
- 1.00

—CE2 AV IR CASEREARY, 2015)0iMd= S, OiEY FE=Cl SREE

TS oiEr R 1efolAl =oIRICE

0| stsr+dre Sls =0l HEsi=S 5t

OEr

—=Q0C 4 095 MR0R Ol AdAciHE] ZEA
6.4.2 5= =&t
Al HEA]
DO =2uAdA7)% 2010
[HE2H 2-144] 5= =g
=l D L w WL G E
Aols 1 1.3 215 - — _ _
75l 2 1.3 - 1.3 - - -
HAsE 3 13 13 0.65 13 - -
HASIE 4 13 13 - - 13 -
HASIE 5 125 - 125 - 125 -
HASIE 6 125 125 0.63 125 125 -
HAsks 7 10 - - - - 1.0
st 8 1.3 1.3 - - - -
ABatEs 9 12 - 12 - - -
LA AlpoiERgioiA 7HERE XITIA| SIEEECE, SHAIMEREARIA SERAERIAINEY
Lofl SHBICY,

F82 7|E dAge] Hlnd

7;”XI
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@ =2uAA7])E 2015

[R21 2-145] 25t SANE] 5K =&

o DC DW | OR/SH L/LS[A) WS WL U
1.25 15 10 18 — — 05
St s T
09 0.65 10 8 _ _ 05
1.25 15 1.0 — 14 — 05
=5t siAlAE T
09 0.65 10 — 14 — 05
15 15 10 — — — 05
25t B IV
09 0.65 10 — — — 05
1.25 15 1.0 14 04 1.0 05
St sl V
09 0,65 10 14 04 10 05
~SeISAEl |2 DI APSNE D2fE 7|2 SETEoR BoiES TR g
&&71|“EHH1° 7 =00 B4 25m/sE Rifele A SotE2 118ok= SIs=§lo|Ct
—=SISIAIMERIVE 251501 HIGH _'I"O%Ol EIHO =2 A0 MZok= slsxglo|ct,
SSEAERVE X Sa0] 153t Ai| B4t Lol XS] OiF SIEETIE 1RE SEE
20|Ct,
—SHAIMERAEA RO DH6KES DC2f DW= Aﬂ—v—if 1 Z[CHoisASR 2A0IE g MEsiq A
kel & AR 4 9l SEZRE Tabl vl Sigict
—SAIMERAHOIN 25KE01 Chet SiEARrE= 1 80% MESIC}

—ePErEA-oIME SolE ARt 1.301|H 142 g 2GRt
X0l S350 ﬂﬂ_L 7| =gl F==0l| AEdlk= SotE7ke= 0.6501M 0.4=, Eotsol|
A&Esoke SolE7ikr= 1.301M 1.022 stef ZE=RIC

(P25 0-146] SIS SHAINE S5 =8

s DC DW CR/SH L/ngﬁ") EQ
125 15 10 Ypo=05 10

rAkE SE] T
09 0,65 10 Yo=0 10

—SIAREEAIOIN ST EeEl [ 2 XRIGISS 112f5h= SIEAE0[C,

—AE=EAEoIN XA =E6kSO| O'”X*i SIE7k 1.002 HEslE Anl= =] Sty
Ef I olM= Sefe el [ 0t ORIV EXIZ =0, =1 o%ﬁl%e = HEelrt,

—SThEeldEl ToilM X2 26152l BIY tiRe SArE EEA0] ol Z8s6t=0| 2 oliMoiM=
Ye=01t 7p=05 & =28t 21 F= S Mo,
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(@) X185 A=A

O =2 WAA7]Z 2010

[BE2T 2-147] N=6ExE!
7= D L w WL G E
NI 1.0 10 - - _ _
AfZ5IE 2 1.0 - 10 _ _ _
A251= 3 1.0 1.0 05 1.0 - -
A5 4 1.0 1.0 - - 10 -
ANE5HE 5 1.0 - 1.0 - 1.0 -
AE3IE 6 1.0 1.0 05 1.0 1.0 -
@ =2 uAA71E 2015
[F=H 2-147] A SHAIMEN ok =8
S DC DW | CR/SH '-'/-é,'[") WS WL U
N SN | 1.0 10 1.0 10 0.3 1.0 10
A etAlE] v 1.0 10 1.0 03 - - 05

~ABBDIMEY SIEEE oM ZEAVIRIE| TS| X85l EokE0l SRS sl eI
Metol i Yisst RE SiE0| BEZIOR, Sl
8 2i= 5 =30 2ar|E0| S2pbig H=sb| St T8l

—NSEHEN sIERS IS wako| A 22

OO =

BE2 JIE

AAGe] Bl AL

367



6.5. 7IS &Al

6.5.1 FXH= H7

% 7% 1, 2, 39 HHIES wlwsie] A HAjE A4

(1) =2u4A71E 2010
@ AA] Alslszgt

[F=H 2-148] Al Aot

e =g BmESY S = W= n=ETHE DE|THE
= (kN) kN) (kN) (KN-m) (kN-m)
ATt | 252785 2859 0 0 25048
=Z|CH
sict | —26.480.3 2859 0 0 —1,6037
Alct —8760.2 —58.3 74 13 557.4
=== ENEN
Sict —98778 583 123 1,587 3165
xooe | 82| 252785 2859 0 0 25948
[0 _
Z{cH szt | 10,2065 3615 0 0 2621.0
Szooe | S —9.490.2 631 80,1 1223 -603.8
- [EhiS
%[0 ,
IeH sict | —10701.0 631 132.8 1.719.1 3428
@ A|HA| Alsslsxgt
[E=2H 2-149] X[ZIA| Hle5ks
- = x| et nE M = DHE x| HE
T (kN) (KN) (KN) (KN"m) KN-m)
xE | SE| 47693 12392 8782 26349 91830
ES _
I sict| —57007 1.269.4 8962 1,0674.7 9,626.8
XEl At 47701 371.8 2635 790.5 2,754.9
ESPN ,
' sict|  —57015 380.8 268.9 3202.4 28880
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(2) E2uAA7IZE 2015

S == ImESYS IS = SR WEHHE W A|DHIE
T (kN) KN) (k (KN-m) (KNFm)
MEH 240699 2549 0 0 23586
Z2A)
sict| —25175.9 2549 0 0 14644
NEH 5855 1 226.0 0 0 17714
ESEIN
sicr|  —6,693.4 2807 0 0 20432
xiooe |2 182748 3052 0 0 29280
A i
B lsim|  —ssero 3308 0 0 23078
zome |4E| 83380 873 86,3 1317 7871
AL —
A s | —9wss 873 143 1851.3 503 1
@ FAsHA e skt
[E=H 2-151] SHSAKEY 515
S == mESPSIRE s e s OHE WA OHE
= (kN) (kN) (kN) (KNFm) (KN-m)
ooy | MR 50048 13.07.0 8782 26349 08533
A ser| 58430 13372 896.2 106747 99730
ooy | MR 130248 304.0 2635 7905 20846
x| A
e Surs0s 313.0 268.9 32024 25418

82 JIE 2AEIe] HluEAY
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6.5.2 P—MARIE

1) dAA

[F=H 2-152] HEHAIE

i

E2mAA7 I 2010

E2wAA 7| 2015

= HE=

D = 1,800 mm

d, =120 mm

d =1,3789 mm
A, = 2,544,690 mm?
A = 34,473 mm?

st

15 1 H29-30EA
2% H25-30EA

D = 1,800 mm

d, =120 mm

d =1,3789 mm
A, = 2,544,690 mm?
A = 30,402 mm?

st

1= - H25-30EA
2 H25-30EA

— LKA SRl 24 Hd|
o=
-

001 < p,,, = 00119 < 0,06 .-

- JISe| e = AMet

ZaH| HdE | 0,005 < p,,. = 00119 < 006 .. P& AS/Ag—Q— Apsfp“/Agfy
= 0019 < 0,08 SoOEE
Asfy/ Agfpk+ Apsfpu/Agfds'
=0137 = 0135 LOEE
(2) P-M AR
[F=H 2-153] PM 224
E2WAA7IE 2010 EE2wAATE 2015
7= . —
HsIEZRE (¢. = 0.70, ¢, = 0.85) SelBAMEN (¢, = 0.65, ¢, = 0.90)
P Unit : kN, kN+m
B I ! ! J,,,,,,;L,
! i |
| | 50000
60000 | |
! 40000 -
50000 -+
1
242 | o
P,=26,489 kN, M,,=-1693 kN'm P,=26501 kN, M,,=—1541 kN'm
¢M,,=3167 kN'm U.R=535 % M,,=3173 kN'm, U.R=486 %
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[F=3 2-154] PM HEEA (A1)

=2 wAA7IE 2010

Unit kN, kNen
T

Unit KN, Kien

50000

40000

30000

e ESEN
P, = , P, =669 kN, M,, = 2,043 kN'm
oM, =7853 kN'm U.R =202 % M,, = 11,169 kNm, U.R =183 %
P
E&EDJE?FJ EH 20000
P,=10,206 kN, M, ,=2,621 kN'm P, =8827 kN, M,, = 2307 kN'm
¢ M, =10,751 kKN'm, U.R=24.4 % M,, =10303 kNm U.R =224 %
. Unit : kN, kNsm P
B T T T T S
|
| 50000
ﬂ%_S—‘EDIilE _7E| [H 20000 v
- ZQ‘EID 43‘02 DQ‘[ID EQ‘DD \D[‘ID[I \ZE‘ID[I M[‘ID[I M
P,=10,701 kN, M,,,=1,719 kN'm P,=11178 kN, M, =1,851 kN'm

¢ Mn T

= 7854 kN'm U.R =219 %

M,, = 7567 kNm U.R =245 %
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el
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6.5.3 7|32l HEHA|

[RE2H 2-156] 7|5 M

E2WAA7IE 2010 E2wMAPTIE 2015

— MAPEEEA (¢, = 0.8) — SSEHAIMER (¢, = 0.65)

@ Aapm= Vv, = 3615 kN @ ApHH Vv, = 3308 kN

@ MARZE ¢V, = 31484 kN @ MANAE VvV, = 24247 kN

V., = 3615 kN < ¢V./2 = 15742 kN V, = 3308 kN < V,, = 24247 kN

L AEED 22 S HEED 22 FAMEEHEE 8K
— RN HEEA (¢, = 1.0) — STMBIBAIMER (¢, = 1.0)

@ AEE= v, = 1,269.4kN @O AR 1V, = 1,337.2 kN

@ MARHAE ¢V, = 18171 kN @ AT V, = 1,632.8 kN

#V./2 =9085 kN < T, =12694 kN V, =13372 kN < V,, = 15328 kN

< ¢V, =18171 kN .. ZAFCEEZ HiZ S HEED 22 FAMEEHEE X

—d=EARDIME [E32IE72TIE, 2012, 7,

43 ZaitEdEE A8 Akt Wt 2321
of ofeh AT oVell 1725 Zilche BF ZAMTEZS tiisHoF eIt
—dalignt OV Kz 232|ERe| MHdER A MHES 25| LSS [=2udviE
(SAKEREAIY), 2015, 57.2.1 (SE)]Q] ZAFEREZ0N Chgh oebEol siigels S ofE=, X
AHEEIZS HIXISICOF SIT:

6.6 7|= AA|

6.6.1 AA=A

[RE=21 2-157] 27 |= ZA T

EE2WAA IE 2010 EEUMATIE 2015

— St = S0l g ZA B
2t == FAH2N Zeet FAE 228t SAl| ZX=M FEss FAE 7IMoRE BRlez
SIt =it =01 tet ZAZMO| FEtF= AR 3 U=E=0| 0|Xl= Sithr (=9 2482 &

= 12fol0] TEske Ae=zM, YutHoz ity |xvt Og A2 UEE of JXz FgE +
C

£0 oo

-

Ba=<1

—ZHRE0] et S22 [=2uEAl [E( eSS, 2015] & [AASHTO LRFD, 2014]0f
SEXE el StV =0 2012 Z2E6i=d U0 EreA0lEz, [E2udEAYE 201010 2
S0 MEeltt,

222 71E dAgate] vludAE - 373




FEdEE olsAlE tixiste

SPEEA—oIME d=aAint 22| sisakrt BIgE =ofe
XX, 230l chet FIEES +aliS1040F SiH, Algetkde] Tof
ABHSICE

SRR
of thet 7|

Zck
-
ESgS

et
1512

SARE XIEIMOf et MEStExgezM dE

SIARERQ] T,

HIEE FU1Mo=Z

6.6.3 W2tk

ZOFRLQ E_:}

TUAEE

) 712 =
O =2w4A327]5 2010

[HEE 2-158] 7% BRI

e P Vv M P M, M,
(kN) (kN) (kN'm) (KN) (kN-m) (kN-m)
N ZcH 18,1906 3,446.0 26,8989 25,793.4 319,838,0 35,5138
M EEN 20,971.4 1,034.0 8,070.6 28,5742 354,320,2 10,655,5
A25IEx8t | 49,6458 696.2 4,649 4 57,2486 708772.3 6,389.9
@ =2udA7|E 2015
[F=H 2-159] V= sAxEH

o P %4 M >P M, M,

- (kN) (kN) (kN'm) (KN) (KN"m) (KNm)

i Pzt | 81,9017 00 0.0 91,405, 1133 424 00
A MZE[H| 466379 887.7 5,558 8 56,141.3 604,007 77780
o Z|cH 15,855,1 3,661.6 28,093 6 25,3586 314,446 37,2475
- EPS 42,1689 818.4 6,875.9 51,672.4 640,738 89218
INE=31 54,817.6 574.2 3,859 1 62,4204 772,913 5,294.6
ARV 32,827.6 154.0 1,0486 40,4304 501,336 14336

374 - SAlLENEAY Mol w2
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(2) Z&=of gk o+

[E2H 2-160] Mz HE

EEWA7 I 2010 EEWAATIE 2015
xR0l BRsle 55| 3i2H0| XRsle © —Blth7|x 515 BARXIC] MIgK7 IR SA0|A)
= MRl HiIET SAOZEH HisfE &2 = X[t Utk
9| 1/60|LH, XIRINRt ZZA0= b=t 29| 1/3 [
P - o= =oISAIAE 0250 B 0375 B
olLioll Q010 Bick e | o :
SEEASISTAIAER 0.400 B 0.400 B

—SIAREREAIOIN 217 [=0] 0]l THEE QRS2 EAF & B2l 2|11 Y Ofe] 4t 27kK|e
71=XE0f| TSt 22| MEoiH, 7 =S de=RH| HYRIXI=M HESRIT
—SPEHEAIOINMC] H=orEHEE Aa g 22| siSkvt BIGE Seleildetet Sthlaet

AERS| BHRIRIZM TESIER, 7 =SR2 RH Ty AX|9| Mgt 7 iEgl0] SE IR,

(3) AR ek

[E2H 2-161] XX HE

SEuHATRE 2010 ERuEAT IR 2015
SIE0| ZROIX|7F M Bt Lol U= A Slo| /IR XTI ZAL 1/3 O|Lol U= B2
Qmax: V/B(1+6€/B) Qmax:ZV/B(1+6€/B)
Quin="V/B-(1—-6¢/B) Quin=2V/B-(1—6¢/B)
5150 XX |7F XMH 8 Qo Q= AR SAHO| R ME SUR 1/35 HolLis 8
Qnax=(2V)/ L Qun= (2 V) /[3{(B/2)—e}]
(x=3[B/2—e] ) Quin =

~UEADIOIN 7RO SHBHAXIEIS CiZ0 32 MBIt
& A 3pRREel 113
RIEIA - SetRRRe] 1/2

BRSO SiRl0le] eiiolol MRIE U JIE S2 ARIE(ESIRL SPTARRAKH 2o
Chslo] SEIBAENON Tt REZA 0458 HBSICt

—SEREBPIAEO) thet XePi4s 1002 HB3ict

=2 T1Oo L=

HEYPUAL FERYo] WAYFUALH FUsIE AR
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O =2 WAA7]Z 2010

[F=H 2-162] 7|= SL&EH

LRI Lis=
Q, Oni
[==] max min
T (<N (<N v, M, v, M,
(kN) (KN-m) (kN) (KN-m)
PE[CH 863.8 4959 21131 2660.7 —2754.0 —2520.2
Al
ME|CH 390.4 3823 9749 12191 —13975 —1309.0
ES[H 261.3 32 624.4 7925 —719.2 —635.7
KIEIA|
ESEN 3323 6.0 789.6 1004.2 -880.8 7707
pN= 569.7 2311 13815 17447 17236 —1558.9
@ S22 WAA7E 2015
[E=H 2-163] 7= sY=EH
LTI s
= Qm ax Qmin
= (kN) (kN) V., M, V. M,
(kN) (kN-m) (kN) (kN-m)
P=E|CY 890.4 4306 22550 28429 —2886 1 26285
S|
ME|H 4111 3412 9812 12265 —14125 —1324.3
e[l 2889 0 772.4 982.0 -864.7 —757.5
=
FA 552.6 127.6 1373.0 17385 —1644.1 —1470.0
=3 6135 270.6 1594.0 2015.3 —1953.9 —1758.6
A2V 4459 836 1069, 1 1355.4 —1255.1 —1115.6
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[F=8 2-164] HHHE

7= E2wEA7|IZ 2010 2 WA |Z 2016
— AR TRINGIEZE (¢ = 085 ¢, = 08) | — =2eHASEN (¢, = 0.65, ¢, = 09)
@ 2loil st A=
@ 2of et 2 M, = 28429 kN'm
M, = 26607 KN'm A,,., = 33066 mm2
As,req = 312633 mm?2 As.usg - 5,0670 mm2
A use = 5,067.0 mm2 M, = 43255 kN'm (SF = 152)
OM, = 41104 kN'm (SF = 154) @ T=of| st HE
V, = 22550 kN
@ THof| ot ZE v, = 15195 kN
V, = 2131 kN Ay e = 9930 mm2
LHD I Ay peg = 2188 MM2 V, = 3371.4 kN (SF = 150)
Ay use = 506.8 mm2 — 3 BHMEL (6, = 1.0, ¢, = 1.0)
¢V, =34788 kN (SF = 1.65) @ 2| chat ZE
M, = 17385 kN'm
A ey = 1,805.3 mm2
A, e = 5,067.0 mm2
M, = 48336 kN'm (SF =278)
@ Tt chet HE
V, =13730 kN
V,, = 23377 kN
L NEES SEe
— AR XIENGIEEE! (¢ = 0.85 ¢, = 0.8) — el (4. = 0.65, ¢, = 0.9)
@ Eoil st A=
@ 2of et 2E M, = 2,6285 kN'm
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