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Static Load Tests on Flexural Strength and Crack Serviceability
of a Longitudinal Joint for the Slab-Type Precast Modular Bridges
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ABSTRACT The slab-type precast modular bridge consists of the precast slab bridge modules which are connected in the
transverse direction. The longitudinal joints between the precast slab bridge modules are filled with cast-in-place mortar. The
construction of the slab-type precast modular bridge is completed by applying the prestressing force on the longitudinal joints. In this
study, 4-points bending tests and 3-points bending tests were conducted to examine the effects of the prestressing force and the shape

of joint on the flexural strength and crack serviceability of longitudinal joint. The results of 4-points bending tests showed that the
flexural strength is affected by the prestressing force but not by the shape of join. From the results of 3-points bending tests by which
the bending moment and the shear force are simultaneously applied on the joints of the specimens, it is observed that the shape of

joint affects on the flexural strength and the crack behavior. The results of two types of bending tests confirmed that the prestressing
force according to the design code is appropriate and the joint with two shear keys gives the better performances against the crack of

joint.
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Fig. 1 Concept of the slab-type precast modular bridge

10mm

(a) Single shear key (b) Double shear keys

Fig. 2 Shape and dimensions of longitudinal joint
dFo) e At FAAHow Bas
|y A T AE REHNES dFd = B
A sle) ol ARAEE GBS PE 3
d AFS SRS fsiM e AR o 178
EqdEofof vk HHA 5(1998)> BHAA Flo] BE
22 1= dHo ZEMNAE ZIZE nigkge] sk
AT FHE vk Ak o] AFelA ZeHAE H}EUrOl
dAE Asstzl s g 113 A7|(YFE=
0.245 MPa)7} HEE ALY &8 &2 ZgI|AE B E
Ao AAYE, aFAZYFoR JAH o AHEHE
o o8 5 A4S Wi weF vetwe] AgRe)
o), 29 Felne ASshs SUu we] aHUo
= Fyulo] AHgslEel oal 8 waEs} A Tx
3 54¢ 2E00 &, sun ¥4 TYAAE vEYD
o) @AY TelAE e ddts gl g
3ol ool YRAMES] 288 Wiz o ER 7} A3}
¥ g ol whi= A 1ol A olof Frt.

AT e B EelALE v

iy o2t

oA 5(2012)2] AelA FHE:A ol Fwek AAHE
o] thd FARS- Fig. 2(b)9} 7ol F o] AdIE Zte=
T2 AAEACE oA 5(2012)2] A Aol wE

138 | =232 Ests| ==& M273 M2= (2015)

12400

1700 _, S5@1800=9000 1700

Outer Outer
Module ‘ Inner Module ‘ Module

Fig. 3 Cross-section of the slab-type precast modular bridge
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Fig. 4 Arrangement of PT tendons and classification of area
for the safety check
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Table 1 Amount of PS strands and results of stress check
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3= ZYY E(flat duct)E 71522 ZH7F 800 mme} 400
mm {HACE A E ATt = Aol 6.25 EA/m
o] PS ZFAN7F vl A ] a1, A HF-oll= 12.5 EA/me] ZFAi7}
v x| Ejo] H Q3 PS FAlHS ﬂ&éﬂé‘- T Atk

3. 45 4% 4

 AFrolx = AAIGANA ALt FEE 1739 9
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T TS HE] S8 £UB 34 ZYAAE BE
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247y 43 At 3 AR 33 AsE F APor FEst
o] TRt

- iil‘ila;ﬂfglr)cii (tli:gglf)erf; 1(\1/11;)61;?2:15 < tfa I?;‘S , PS forces (kN/m) Stressgs/I }e)lger PS Stresse(sM 1Ir)1a)serV1ce
Vor” | Vi | Mpp” | g, | AW 1m0 B | B | A | e’ | Sy | fuse
A 5.8 128.3 4.4 75.4 6 1091.0 | 1077.4 | 994.8 3.15 1.63 6.90 -2.48
B 7.7 113.8 2.5 112.1 12 2477.0 | 2253.6 | 2046.2 | 5.48 4.54 10.74 -1.64
Vv,.,(M,,,) : Shear force (Moment) induced by additional dead load (2nd dead load)

) Vip (M)

Shear force (Moment) induced by live load (DB-24, DL-24) including dynamic impact (impact factor = 0.3)
Diameter of strand = 15.2 mm; Type of strand : SWPC7BL (KS D 7002; Korean Agency for Technology and Standards, 2011)

Foam, - Jacking force
> E., : PS force considering short-term loss of PS force
6)FPC Effective PS force considering long term loss of PS force
K fiop - Concrete stress at top of section in transverse direction
Yt u.: Concrete stress at bottom of section in transverse direction
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Fig. 5 Specimen configuration for 4-points bending test
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(b) Double shear keys
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Fig. 6 Specimen configuration for 3-points bending test
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Fig. 10 Crack pattern of 4-points bending specimens
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Fig. 11 Moment-displacement curves of 4-points bending

test specimens

Table 3 Experimental results of 4-points bending tests

M, | My | M M,

Mo/ M,

SK1-PS100-4P | 57.8 | 122.0 | 345 | 794 1.5

SK2-PS20-4P 9.73 | 87.4 | 345 | 794 1.1

SK2-PS80-4P 39.0 | 105.0 | 345 | 794 13

SK2-PS100-4P(1)| 55.8 | 128.5 | 345 | 794 1.6

SK2-PS100-4P(2)| 57.7 | 129.5 | 345 | 794 1.6

SK2-PS120-4P | 654 | 1389 | 345 | 794 1.7
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(c) SK2-PS100-3P(2)

Fig. 12 Crack pattern of crack serviceability test
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Fig. 13 Moment-displacement curves of 3-points bending
test specimens
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Table 4 Experimental results of 3-points bending tests

M, | My | M W W

(KN'm) | (kN'-m)|(kKN'm)| (mm) | (mm)
SK1-PS100-3P | 449 | 923 | 34.5 | 0.038 | 0.25

Specimen

SK2-PS100-3P(1) | 54.6 | 111.2 | 345 | 0.029 | 0.25

SK2-PS100-3P(2) | 50.3 | 963 | 34.5 | 0.039 | 0.25
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