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ABSTRACT

Shear tests were performed on four ends of full scale U-type beams which were designed by optimum process for
the depth with a live load of 4903Pa. The ratio of width to depth of full scale 105 m-span, composite U-type beams
with topping concrete was greater than 2. Following conclusions were obtained from the evaluation on the shear

performance of these precast prestressed beams.

1) Those composite U-type beams performed homogeneously up to the failure load, and conformed to ACI Strength
design methods in shear and flexural behaviors. 2) The anchorage requirements on development length of strand in
the ACI Provisions proved to be a standard to determine a failure pattern within the limited test results of the
shallow U-type beams. 3) Those all shear crackings developed from the end of the beams did not lead to anchorage
failure. However, initiated strand slip may leads the bond failure by increasing the size of diagonal shear crackings.
4) The flexural mild reinforcement around the vertical center of beam section was effective for developments of a

ductile failure.

Keywords : U-type, wide bam, shear span, slip, bond, development length, failure pattern

1. M £
1.1 67 7

Aekeagel 210 Ug AlBHE AAFBARIY 2 ~
25u o sjgict & Aol Akt PSC
(prestressed precast u-type concrete beam): 7]&
AR Hr Zolg 12 ~ U] AEE = 9
o2 odr. ZeFlAE Uﬁﬂ He B &Y
AYEY AFE AT ¢ °F°}WE§E]
Y77t T ﬂ‘“ﬂi"i 271E stz
1% /‘ o]o]: 51-1:} 5"’6}—5- 4903 Pas z%.&o}oq A
ZH10m AE=7] 2709 UE Hol digte] AwA
TE Zdo|g t2A st 4] A 'é% 58
ARl M, AEEA3 e T oTig B l/1°T
o] 7} 25 o]l UY HE Algsisien
Hio e ARAAVIEY AA “37'—‘17.2'01 a7

ﬂJ
rv_ﬁ:m }m o it & T
Erﬁiélmoﬂmlo_\z‘ﬁ
ol 1o iy sl M [m

¢
QL
32
oo oo

o
N

HU
e
=,
il ok
oo {

* Corresponding author
Tel : 02-2260-3%1 Fax : 02-2260-3361
E-mail : ysy@dgu.ackr

10

(development length reqmrement)-ﬂ B34S AESS
o} 3k Sdd ohd SAF S FETe a4

S EgEagies] $48 diitel Bate] 1A
BT AP Eol A BEE s

ii"i 40}‘}—1“’“"1 % “‘*BHX]Q} “D‘r«r FEYEEAE
713 dHoR Zgst F7) A2 FEES g
stom, Wi FAEE AFHoz vget (metal lath)
g ARgSth dgetas VEAFHET HA|A o),
EFZAYEY PC(precast concrete)] TA2HES 3}
o= gHAol),

A g A wl2AAE Fig. 20, 2gA



Half Slab
Precast U-beam

Strand

Additional flexural re—bar

Fig. 1 Composite section of U-type beam

Topping concrete

& Metal tath &
R = /J R
50 3 S
T n! .
o § :i ‘—‘—f ]
g Q\ . L] . *—l\j
Y Di3@1x
__31,1
e { J
60 ———L 210 unit: mm
100 _—
Fig. 2 Section detail of U-type beam
Topping concrete
10500 g g
— = s
N
Precast beam - =
30 9900
wit; mm
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Table 1 Test span

Dimension
Specimen A B ¢
W-1-A 5cm 1.5m 6m
W-1-B 5cm 2m 6m
W-2-A 50 cm 15m 6m
W-2-B 50 cm 1.5m 6m
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Table 2 Development length of U-type beam
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Calculated length by ACI Calculated length by Russell et. all Available bond
Specimens L, P]- fos foe Development Ly, Ly, Development lenl,cj,rth at test
em) | &N) | MPa) | (MPa) | length(cm)® (cm) (cm) | length(cm)® a(cm®
W-1-A 657 | 137.2 1738.3 1071.1 188.7 1775 186.7 1775 155
W-1-B 65.7 | 137.2 1738.3 1071.1 188.7 1775 186.7 1775 205
W-2-A 658 | 1372 1738.3 1071.1 188.7 179.4 188.7 179.4 200
W-2-B 658 | 137.2 1738.3 1071.1 183.7 179.4 188.7 1794 200
Comment: steel stress, f,s is caleulated by (3)
Table 3 Shear strength of U-type beam
Compressive
strength of At initial cracking At failure
concrete
Failure
Specimens @ @ ® ® @
PC Topping @ @ 'Iesﬁ Reaction | Test Dgﬂe Reaction | Test |Deflection Er_\d pattermn
Mcrs Mcrf | cracking ction shp
(MPa) | (MPa) N - m) | (N - m) | strength |3t Support| moment | - lat support| moment (mm) (mm)
m) | strength | o aen-m) VP RN) | N m) mm
(kN - m)
W-1-A | 392 | 343 | 2805 | 3413 | 4482 | 2569 | 3619 |170| 4933 | 7178 | 879 |237 C(;:i'f“e
e
W-1-B 39.2 34.3 280.5 341.3 448.2 2179 401.1 [31.0| 4129 791.4 141.3 0.04 (Flexural failu
W-2-A 396 314 280.5 341.3 441.3 273.6 3756 [14.0| 5345 765.9 91.0 0.02 |Flexural failw
W-2-B 39.6 31.4 280.5 341.3 441.3 286.3 3942 |14.0| 540.3 774.7 86.0 0.02 |Flexural failw
Average 39.4 32.9 280.5 341.3 444.8 258.9 3834 [19.0] 4953 763.0 1016 ]0.61

Comment; The initial shear cracking moment QM is calculated at the 1m from the end by Me= L/CQ(G\/ factfap£o) in page 216 of ref 2.
The initial flexural cracking moment @ Mt is calculated at the center by Ma=fSs + Pe(@/Czte) in page 79 of ref 2
Compressive strength of concrete is measured at the day of experiment.

Composite failure mean shear failure and strand anchorage failure.

The test initial flexural cracking strength (3 obtained from the previous flexural test on the same beams.

The reaction at support @ and ®are obtained by adding the self weight 3tf, 343tf, 359 tf, 3.59tf.

The moment ®and @ are obtained by adding the self weight effect 2.18¢f - m, 3.34tf - m, 1.79tf - m, 1L79tf - m.
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Fig. 19 Location of steel strain gage
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