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Design and Construction of Steel Pipe Truss Arch Bridge of
Xiaogian Road, Chungli-Yangmei section in National Freeway No.1
Wugu to Yangmei Widening Program, C910
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Abstract

The Yangmei toll station, which is the end point of Chungli-Yangmei section in National

Freeway No.1 Wugu to Yangmei Widening Program, conflicted with the piers of Xiaogian Road
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Overpass. Therefore, this project of reconstruction of the bridge was integrated in the program of
the north bound of Chungli-Yangmei section. The shape of the bridge, the first steel pipe truss

arch bridge in Taiwan, formed the image of the entrance of the widening program.

Besides, the approach which teardown after rebuilding was used in order to maintain the existing
traffic and avoid construction conflicts. After building the new bridge in the south side, the old
one was tore down and the new one which is the steel arch bridge was relocated by using the
lifting-sliding construction method. This is also the first application to special type bridge. The
purpose of this paper is to take this bridge as an example to describe the considerations of the

plan, key points of construction design, and situation of construction site to share our experience.

Keywords: National Freeway NO.1 widening project plan, Steel Pipe Truss Arch Bridge, Lift

sliding method



T RD B ARR 20 L g 2 #270k+900/z > & F A FIEA A E
W Apa A R BRI LS 0 Y LB RRATS SR BB RO LA S RlR
Fi o T LAETPAEETIALEE T6 Y0 LB RETE R BT RTR

TR

=
S

_‘_&

&%iﬁ;}%@jﬁﬁag;}ﬁ—%ziééE&%GOmL%ﬂ% c R EE REIYRE

M

|4
AR
>
=y
pats

i

AR RN R L E e R P2 2 Y By il &

o RE AT 008 IR 8 e B R EARATR (5 00T B 1% Ml A £

A5

{I\’v ’ l,[&T‘F’F&F’& K?ﬁ) 3 o

PAERS TR R AT R AR L AR

v
il
i

HAR 97 ABMERS B EH SR KRG ET o M R e R0 AR A
IFEETEYRELF T L2 PR EY SR UL Y T FUREE N
APPREY LG I RBET I THASTERBLI AP 0 R 1A
bR A %ﬂPCHﬁZ’i ¥ &%iﬁﬁﬂﬁ cE AN BS Y TR 22 E 0 A AR Syt 2 # TSR [L]

[2] > Je* o B i ARMp reE 1 A7 -

LN AR SR S )

-1-



M2 RF ROEBRETS TR W3 REREBAMEIE LSBT LW

2. 1AERMHER
2.1 Fagadlt £
Ko B4 B ES AR 2 AR PR R 4T
(OF FPRASES F TS N A S S B I
TERBRLE
(2) M AR Y BRI S AR LM B A AR
Q) it P EirT 1AL EE > T5 7 LEEeHET I R FLLMA XL
gt s R M - SRR EERARARL TR R G HET
EEE L 4
(4) @5 R G BARATR RS R WP A 0 XL RE Y T R TR T 0 HRAT

HAE L ERATF B R Y FERITE D AR c 2 A T AR

22 fHlpe s peit

ﬁjﬁ_&?{;}%&%b_ﬁoé ﬁ e mﬁlg,’d:’ }ﬁ@ﬁ‘Soé 4 ,F\j.jg"g.'

—t
P

=3
%T

352 > ¢ L AIEF250 ¢ EHERHERE P~ HREH L0520 > Fa



R ELSA R H A MHF 2 H2450 % .

N

IR GREL G A F o SR E - R L AR B3LARE B

R E AKHEE TR TR A NS R RE £24 1R

¥
¥
=
13
»
s
b
—
£
‘_’,’\
N
13
%

PR R R o o H oy P R 1252
© o M3 EIS08mmgp s AtER o SE Ak AR p AF e R0

£EfABEY R T TR £ B  BE 2 5 R RAT o R

6000
525 _, 220225-4950 ,_525

RIRTYP.~ FEHTERA

< EL. 190. 5 i i | o FL.190.5

i
i
B ke

¥
= = p = = =
nra o wnwanps | o e e
l!#l‘l.l'-.i»m—{;
smmas Som ACME P e~ v L
z/ N PR s 1 a | s an
1 = : B —2 - = i #.
|
& F g |+ Bw150004000 3018 —
1 1 L -

£
Ty | e R T (e - - -

RIS i R TG F



3. HFREAITRY

B id i (Tied Arch)Afs 2 215 7 J5d ik B4 > g okt o d T e

N
-
.
w
™

W RGBT PR A AT S ARt

Es
k]

ba
(g

S Y it A tE it RN IR T

SR ARG BHSL S LB T RIER S o LRI A E A3

HrdE E R o F TR R B

o

Sm
~=t

_w
(G
an
(w.
;’;‘?
\v
e
o
A\-\

B o5x N KR a0 2 e X4 0 piE g g KRR S

EGEN EEN S £

a0 e 4 FoisARMG & % SAP 20008 17 B4 47 0 22 2 2 2 MR Ao RI64T T

5% Eile Edit View Define Bndga Draw  Select Asstgn Analyas Display Design  Options  Tools Help _ 8 x

A

D MBS o /@ » D OPEASO M(3dw 2 2w le o Bl % B iciztd-a B T-12-18

s fopnalms, /|-

3-D View

& |= [oroBaL  F[TontmcC =

W6 A2 = M4 R



32 fi gl E w

M A B REERQILIM ek B RER AL RS KR S Sl
S PR e MARPBREZ B AR GHDPE) L ¥ F IS AR

KT oA R MR T R AR AN E F TR AR AR TR - A
AE AR E S § AT 9150t 0 & ¥ 19t-15.2mm b 2 4 A 0 BLEFIE R T 5 500
th> % > %8>33 fh & S BPTIRFER T > 52005 < F AR €2 R4 2 Uk
R

fok L& HMAfho '€ BLT & g TR E > b s ik (Eye Bar) 7 R gh(Pin) fo #30
BT TRV A REPGED VO R ARG RS o B E
BHBEPA LG LFECHFEEAER RSB RN TR 0 A

AR WEER ARG T S f AR BB R B R

é‘}
\m
[
=
;\-4
Wa
Y
—=
b
ik
\8
e
[k

WY A% ERI
3.3 MhEAf B R
M S A RS e FE S W e 4 HETE Y ATk
Fow bt TRPO BEHERG LR RIWES o sl AR R A £
LAKE N F A e
331 iRk’ i
gy TORABERFRS, O8RS ML FFR LS o & * ASTM A709 Gr.50
&+ > " k38 & Fy = 3500 kgf/cm?
% 2% 2_ e 2 4 Fa =0.55Fy= 1925 kgf/cm?

% 4K 2 e R 4 Fa =0.472Fy=1652 kgf/cm?



1 =z#¢&
/SR A

f
fo T
F, F e
bx I:b <1
y

H
7 Fb =%
x =% 3F 2 Xh g
B
Fb =% | }‘{%4
y=F LY
50
fox =3+ 1 N
sl
| 2. XhE w4
by_)’L
82 _Yih%
$4
o A3 4

>
*(‘J"‘-}% ’ t{"i"l
PR e B
e Zw i
(33 4 e

2 ¥
(2) ¥4 K

"_J. -
P il’l 3
4 f

&

tw =
'1‘ P
g% B R
Dy
T —l—
R EEIRR

An =4
m=48 % ¢ [
Fl o f

R LR
PR
BEYRA
IR A
CETFT A

332 fl—rj——-éﬁi F I ™ )% ’F’
. f~:6p !
2 ,“.%Tﬁk J
i3 %ﬁ "(

,E ‘_"__E ’ l% a = f? 9
| J 5 1 4 id
& )i

i R
g & R e



GE TR e LA BT o g R TAcR LA

Pipe 1
Pipe 2
B7 SFfrisztes R
21 e
ﬁﬁ:? i!ﬂ.%‘PIPEl PIPE 2 PIPE 3
¢h 7z (mm) 508 165.2 190.7
# & (mm) 25 7.1 8.2

ypp A AR 4 o i@ ® STK 5004 3 - "% %3 & Fy = 3600 kgficm” » 74 4 #

fm £ v KL/r<Ce=107

_mwﬁw}

212 Ar’E

F
WG RS F, = y@
8§ % 3 e 42 4 Fy =1900 kgffem’
08 G 4 F,=1900 kgflom?
4§ % 3 ¥ I 4 Fy = 600 kgf/em?®

WEZ A P



(2 )+ (27 <1
@ (1- F? )R, !

B oot E 2 ph
fomdh 8 35 92 B AR A £

fo=gh 3+ 0 & T 4

oo TE
2.12(KL/r)?

Cm =0.85

Wik TR b B YL R R A
333 HFEEG MR T
EE ST RS A S U R RS S Ik R

KL=519cm > & Hid~ & B4 W & -

%+C+fb <10 OK
2 (1_Fa)Fb

SRR 7 RA KRG PR
334 G P K

R AEERAFT LR

P
<
&
<«
P
l
P
l
P
<
&
<«
P
<
P
l
&
<«
P
<

WY VY VvV V vV \4 \ A 2

A



H
(1) #+:—<0850,=0,/2 (B~5 * k%F > %Hv=2.0)

f

HOP:iEr i il #E f R

=

w: E* A 4EE 2 3905 §

G

O =0 [1.7 + 424 e tf chl/ABL2 7 3 b~ & B4 (tF/m?)
o, =0.763f, =2746.8kgf /om? © ifT &35 T MRHER H2 4R

SETR OGS P AT RAD TR R A

(2) HePid ohH B 2 B ITRT 4 H

El
Ho =7 L;
40
x
. L
\\\\{Lcusw =EH
" 0 |EL 2~ N

[EEEREITEEEENL K]

/]

10— e F
- L i
0 0.1 0.2 0.3 0.4
/L
B — A& 11.4.1

Bodylogooh By 2 Ry Tk

1,=0.046m? §i7 28 $- 47 6 2 I 1+ 4B (L/ARAET & )

SR POKP R AR A 2 HTE oo kR -

-9-



4 HFWIRJETEREHLE
41 *5 1 33

KO BRI R B O L e R A AT S A S
ATE L1392 2 AALEARR I R B VR RARATR R FIRAT R L g R Y o -
FATR R E R S ATE LA S E 0 BT RRES L AT R N1 R RSB T
ATEM 52 RACT R AR o phA R o PR TR Y 872 2 ¥ C Rwa AT
AR RIS AR 22450 ¢ 0 R RRRA KK E TR R0 T - R R EARAf

ZIRERARACBI8HTT 0 F B REOE L #H FIHT LACRHITT -

6. O3 5 5 03

30 § EBRKE —~_ | P
KERAITEE
-MF dE_

¢ MR

f tE

pld

Step 3 : fAGeRR - EREHATEIERE e

Step 4 : #5555 ARifE &
B AARE R AERS iR A AT

B8 ﬁﬁ%%ﬁ%%ﬁﬁ%ﬁ%ﬁﬁﬁ%@




Step 1 EUB AR ik
Y LLTe

B9 R

42 MHFERARH L

4 %ﬁ@@%ﬂ

BRI T s A B RS B

421 TFRBEM G ;53?
RS LZ L ARA LTEBITEDES TEDTHEITE 5 4oB10 -
TRIEE WA T T e
FETRRFTTE B & g KN BHF TR
BEH S EIKA F R4 SRR T I T TS
Y v v
TEHF TR % AU g dE N RO R
AR A IRREA Bk 5 F
Y
y XEEBHEE LK v
ﬁﬁ‘v#:—#%}’?'ﬁ?ﬂ + 77 ;ﬁxf R N
(7f2 : 302 & /%) RR% & Ezjﬁiéﬁlf
A 4
v e RS T
e ETRRE L FR B YL A 3

A 4

AR e B A (A2 1 402 A [5)

BI10 2 B K # 2% 1 42 Bl [3]

-11-




BAF TR

Blll R AREHB S IRE
423  TTERFEE 2
(1) Bauip TR 2 THBE AT AT HITE S R TR AUR

G ORIA BRI S RTE R RS BT R 2 S

-12-



4.2.4

ERZAFHBEE > NITE R BB

() B il A ER A 55 Rl A R BUARE ) 5 R

3)

(1) 4

@)

BEHBE) A ROEBRFELPESBFTEN-H- PN RS

4

‘F_&

TR AR R 2 BB T TR BRI LA

AL R AREBFTERO MR RS NERE b F R AR

AR N R 8

(@ *EBFEAH AR IPCrICE R REL B3 & 1R R At 7
2 RER EE o LETIRH 2P e

(b) ¢t FRBAPLERERG AR > LFRY PO BERATTERE 4 B
Mor KR AL rEaRA s L 4 BRI H D ST K e
FEEBATORSREZTIRIIPHS T - RIMEPF TR &
bl dERH L E% 2o

tpgtichs LB 2

MR B2 T REE ) P L PR HR P L B AT R 0 B E (T

L2 L EAREF LNLN AR SRS BT

%

N I f*i‘i%
ozl W EARY e TV ARG L AR L E § 23050 4 o
GH B AT SOV R RB RS T S A 2

SWARE AR LS TR A R UIRE R BB e R
FIUNRE #5055 A USR5 % 7 SR B P L 00 R (AL A24p

S E AT R) 0 T kIR A A v KR

13-



11y

" ¥ 7
S MR B R
ATiE AR




5. B
(1) » 1 f2 4w %{%p— R NE e 4w A - AR
2RSS AHAARTL R R A BE B E Al
REE PRI PEE R2ATEHR LR LIPRETCF R L BR
TfpER R S P RN AR 2 2R & o

QPR BREAAFCERALZET PN GE I EHEBNTERARES I E N
F

I FARTE ML SRR ¢ LR N E 2 i I A1 R TR
ﬂﬂ}k,ﬁ% w Z,-¥ R M ¥ R P ﬁ%?ﬁfiﬁﬁllé Y ;z,ig 1E.&§,ﬁ% §@ ik d 3 %;igf—g
FoBLERTT RGP EBRARBERL 2 5T o

(3) fewh BB ARMp e BT R 1L T % 3 AR 423t % COL0 Y
Bt b Az I R AR R UL PR B (T

CHEIARR G UL FAREEL o B ER L ORFIRE F kel ®

W
4
vz
N1
fu
®

LiE R 9;‘%{7}%7’51 il i G S 1#%”*7951%; #HaEEd -

6. &3

-15-



7. REp

[1] 2304 8% RiE 3 # 28 b ipd 1 2 96F B £ 3F “%%if?ﬁﬁ%l;‘éfﬁ%”
4 # > 2007 > pp.336-363

[2] thle 1 Aghgr irg Ao, N g Ak fa s E~E kg2
e MpenE o’ 2 N¢ L SR RI R RN A AT SR
1427 o 4 1998

[8] *p1femidg 'iaf “ROBAEFTIRS G 1 HE” o S ¢ g 2011

[4] 24rds ~ 2 242 in: “WidfY CERL2- HF R RERT o BELFE K 1996

[5] 24cts ~ 2 242 in: “adfe K EA- BAFT 0 BE £ £ 10K 5 1096

[6] A% 4 p g petn s in: “gRfpFF (Nafhn) 7 o p & T2k

[7] RT2% in: “S2EAFERRE 0 5 # 2009



