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Structural Performance Verification of RDT Girder Bridge Feasible to
Fill with Planting Ground

Tae-Yul Ha", Jong-Wook Han’, In-Wook Yang'
'"Technical Institute, SAMHYUN P.F Co., Ltd
’KOCED Collaboratory Management Institute

2 2 RDT(Reversed Double T) 71Hal= Aejal St o2 /fde PSC wif F4jolvh B3 wg st fAke au g
o] 7P & EAolm Ar Wi Etel & BE 5 Qo] A 7E AA FolE HIH R I AlgAT HAA el
kol Aejaley Ago] @8d Ao Ydise SRlolth A= AIgkd RDT 7vie] 4485 salre 8 & b
4 Aol Basit & dAgelM= RDT Aviwe] A2 A4S A7 2 AZste] AAAet 4dS sPsiitt. 43
Aol W EA TS ol 83 NI Y a4 AaE v e Aes Wrleta e ee ARSI A& 43 RDT 719

[¢]
e ALgEE) 20 ol 7 NS sty Qo 47

Abstract The proposed RDT(Reversed Double T) girder bridge is suitable to eco corridor, because of its cross section
which resembles Korean alphabet vowel “11”. The total height and cost of bridge would be reduced for its inner space
containing some of plant soil. In this study, the performance of the RDT girder was assessed by comparing results
of static test with those of nonlinear analysis. The cracking load of the RDT girder was evaluated more than two
times of design load.
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[Fig. 1] Type proportion of domestic eco bridges

70%

60% [

50% - — - — - - - - - -—--—-—-————————

40% - -~

Rate

30% - -

20% [

10% | — —

0%
= 20m 20~50m 50m =
Span

[Fig. 2] Span length proportion of domestic eco bridges

AY 2F 5 PSC I Aday ©@d 3
Tl 8}04 FUollA 74 R slE Wk &2

o
fru

4] &AL giok PSC 1 At 7o) 424 744 4
Solahs 914 874 Q910 Qs Fart} A% o),
FH 10 Aol AQae A Am7HA 28 s
Mg PSC T ATIZF thA WA 3ol B 233
wFozRt 7heAH Ao H-go] HAF gdjEaL g)
tHal. Zreju oef gk 7] ol Aea Aol A 9
AL mm e AR 7P FE ol R B2 JaE
& 4 Utk Table 12 74 PSC A

[
=

= R
o
ST

ojt}. (EEH‘R— T2 Hu et A Y F 1
gatgol < ou) o] A AARRES] Fito] m2W
B} 2u) o) 2 EAS otk addE 3 HAE

w2ud JH3tE AY gyl B3] Fu ShAA
g3y Wil Aeje] st J

=
el giek A o= wgig o

etk Grot ojdu Ar 5
PSC I AYRE Fgo] 751 Y= A
t}.

[Table 1] Design moment comparison between highway
and eco bridges(L=40m)

Load Moment(kN-m)
Bridge Dead Live Total
Highway 1,820 3,600 5420
Eco 9,765 2,006 11,770
Ratio 54 0.6 22

[Fig. 3] PSC beams dropped down from the pier(left)
and an accident caused by insufficient clearance(right)
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[Fig. 4] Composition of planting ground on the structure
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[Table 2] Soil depth and drainage layer thickness AAE 7] wiZol AFErH Eot WAL AE of]3
based on the plants type(mm) A =t} wd slEZalx] o7 k] x| A
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[Fig. 7] Test specimen
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(c) Prestressing
[Fig. 8] Fabrication procedure

(d) Bar arrangement of deck

[Table 3] Concrete compressive strength

Type Day Cylinder(MP) Note
7 54.0
Girder 14 59.7 Prestress
33 61.9 Test
7 271
Slab
11 279 Test

[Table 4] Material properties of PS strands
Diameter Area Ultimate Relaxation
e | Vim | md | STeneth )
(MPa)

SWPC

BL 152 142.3 1,776.5 0.93
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[Table 5] Elongation of PS strands at transfer of prestress

Elongation(mm) o
Procedure Estimated measured e
1 T3 203 15
2 T6 201 24
3 T5 203 15
4 T2 206 203 15
5 T1 204 1.0
6 T4 204 1.0
0
\
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[Fig. 9] Strain of girder bottom fibre in prestressing
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[Fig. 10] Test specimen setup
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(a) Concrete strain gauges (b) Steel bar strain gauges
[Fig. 12] Strain gauges plan in mid section
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[Table 6] Test result summary

Load Result
Service Calculation 1,090 kN
Test 2,200 kN
Calculation 1,862 kN
Cracking -
Test/Calculation 118
Deflection 59.8 mm
Test 4,105 kKN
Calculation 3,845 kN
Ultimate
Test/Calculation 1.07
Deflection 312.5 mm
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[Fig. 14] Eccentricity check through diaphragm cracks
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[Fig. 15] Load-deflection relation curves at mid-span
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[Table 7] Stress summary [Fig ]
Construction Stage S?lf Prestress Before.: oo 1000 910
weight composite I I
T | Design 9.81 3.32 6.14
o | Analysis 9.74 318 598 o]
p Error -0.7% -4.2% -2.6% T
Girder | B | pegion | -6:89 13.28 11.42
stress 0
(MPa) | t | Analysis =7.07 13.30 11.51 1.500
t
o Error +2.6% +0.2% +0.8%
m >
PS Strand Design - -1208 -1217
stress Analysis - -1208 -1201 J 2.800 J
(MPa) Error - 0% -1.3% X .
[Fig. 21] Layer components of test specimen
7*7*;’7777 ‘ T/V‘r/—'i//Y’ﬂ I'/r\(‘l}‘f\l\\hl\ K\N Uy j7771j77
— S B —
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