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ABSTRACT

The main objective of this study is to develop a continuity of double tee slab with two modified dap-ends to solve
the problems of excessive moment, slab depth, deflection, and joint cracking in the original simply supported double
tee slab systems. The modified joint is produced in a combination with two slabs with

modified dap and one rectangular beam. The modified joint can be justified as following different merits. The span

capacity for a design load is increased, while the deflection of the slab is decreased due to the decrease of positive
moment at the center span of the slab. The joint cracking between slab and beam, which occur frequently in the
original slab systems of double tee will be reduced. No more additional form work is needed to cast topping concrete
for continuity. Three point loading tests are performed on the specimens with a variable of an amount of main
longitudinal reinforcement to evaluate flexural and shear behavior. Following conclusions are obtained from the
experimental investigation. The continuity of double tee slab effectively is provided by placing longitudinal steel
reinforcement in the topping concrete over the connection, and generally leads to an increase in span capacity of
double tee slabs with reduced deflection. It is more effective to control the initial cracking at the connection than
that of some simply supported double tee slab systems.
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Load Cell

Topping concrete

Fig. 1 Connection of inverted tee beam and
double-tee slab with general dapped ends

Topping concrete

Modifie
double-
tee dap
ends

Fig. 2 Connection of rectangular beam and double-tee
slab with modified dapped ends
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Table 1 End moment of double tee slab for 9.6m

Single Tee

Rectangular Beam
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Concrete
Strain Gage

span
Full service] Negative moment | Design
Item loadings | with full loadings, | moment
(kg/cm®) @ (t-m) @ (t-m) @
Self weight
(Double tee+Topping), 476 0 0
Live load 500 45 7.7
Superimposed
load(Ceiling) 230 21 29
Sum 1,206 6.6 106
59&0
400
Single Tee 260
N 120
2 Zx |10
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Steel

, Strain Gage

Pin Support |

Roller Support
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Fig. 3 Test plan (unit : mm)
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Fig. 4 View of test
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Table 2 Reinforcement in connections

Calculated strength

Specimens Reinforcement at thecritical

section
J-S-1 Straight 24-D16 310 t'm

o Straight 6-D13, .

J-s5-2 Bent 6-D16 115 t'm
J-S-3 Straight 6-D13 46 t'm
J-S-14 Straight 4-D13 31 tm
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Fig. 5 Pin support

Fig. 6 Roller support
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Table 3 Concrete mix design (Unit : kg/m®)

Fine
Water Cement Coarse aggregate aggregate
156 411 1,000 752

Table 4 Average compressive strength of specimen
in the test day

Specimens  |J-1-S| J-2-S | J-3-S | J-4-S | ]-5-S
Average| PC | 208 | 301 | 203 | 278 | 214
strength | Topping | 249 | 280 | 212 | 218 | 206

Fig. 7 Reinforcement and form of single tee
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Fig. 8 Reinforcement and form of rectangular beam
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Fig. 9 Longitudinal section of single tee (Unit : mm)
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Fig. 10 Longitudinal section of single tee (Unit : mm)
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Fig. 11 Section of precast rectangular beam(Unit : mm)
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Table 5 Initial cracking moment

Calculated |@Experi- . Deflection
Speci- negative mental ir%gg?g;iﬁil when initial
D moment at the| initial load e cracking

mens | end with full cracking (@/2x1ATm+1.62) shown

service loading |load (ton) (mm)
J-1 6.6 75 71 37
J-2 6.6 5.0 53 29
J-3 6.6 54 56 39
J-4 6.6 49 52 26

Fig. 12 Connection of J-2-S specimens (Straight
bar 6-D13, Bent bar)
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Fig. 13 Web compression failure of J-1-S specimen

Table 6 Test results
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Fig. 14 Moment-displacement curve of J-1-S

specimen
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Fig. 15 Moment-displacement curve of J-2-S
specimen
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Fig. 16 Moment-displacement curve of J-3-S
specimen
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Fig. 17 Moment-displacement curve of J-4-S
specimen
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Fig. 19 Initial and final crackings of J-1-S specimen

Fig. 20 Main bar breaking failure J-4-S specimen
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Fig. 21 Load-steel strain relationships
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