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ABSTRACT The purpose of study is to investigate the load resistance mechanism of MRS continuous joint designed with dif-
ferent details. Six full-scale specimens, which could simulate the negative moment region of the 8 m long MRS system, were pre-
pared to evaluate the structural performance of the continuous joint. According to the experimental results, all specimens which
include the specimen with dapped ends designed by loads at the construction stage were failed in a flexural manner and showed
the load carrying capacity over the nominal flexural strength. Therefore it is recommended that the dapped ends for MRS con-
tinuous joints be designed for the loads of the construction stage. And the shear key, which was installed on the top of rib for MRS
slab, helps the enhancement of strength and especially deformation capacity.
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Fig. 1 MRS system for constructing a 2-story parking structure
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Fig. 2 Stress of MRS system with construction stage
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Table 1 Load resistance mechanism of MRS joint with construction
stage

Stage Load resistance mechanism of MRS joint

CL : construction stage load

Construction Jr CE I‘ﬂll—lﬂ_"“' +

impl it . .
(simple support) (CL = self-weight of member and topping+con-
struction load+impact)

FL : final stage load FL

Completion cL cL
(continuous support

(FL =live load+superimposed load+additional
finish)
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(a) Front view of the MRS-A1 and A2 specimens
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(b) Front view of the MRS-B1, B2, BL and BS specimens
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(c) Dapped end of MRS-A1
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(f) Dapped end of MRS-B2 (g) Dapped end of MRS-BL (h) Dapped end of MRS-BS
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(i) Section A-A

Fig. 3 Configuration and dimension of specimens
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Table 2 Experimental variables for specimens

Details of dapped ends
Specimen Desi i
p esign Horizontal Interface
shear rebar
Top 2-D10
. +1.
MRS-A1 1?:\/2'37 Olldzl;/L Mid. 2-D16 6 mm roughness
Bot. 2-D19 +1-D13
Top 2-D10
1.4Vp .
MRS-A2 (= 74 KN) Mid. 2-D10 6 mm roughness
Bot. 1-D19
Top 2-D13
1.4Vptl.
MRS-B1 (:\721)7 0 kZ\I\)]L Mid. - 6 mm roughness
Bot. 2-D25 +1-D22
14V Top 2-D10
MRS-B2 . 7 4 kDN) Mid. - 6 mm roughness
Bot. 1-D19
1.4V, Top 2-D10 Smooth with
MRS-BL =74 KN) Mid. - laitance
Bot. 1-D19 '
Top 2-D10
14
MRS-BS| - 4\&) Mid. - Shear key
Bot. 1-D19

Table 3 Mechanical properties of concrete and rebar

Concrete strength
at the test day

Flexural reinforcement
for negative moment

Specimen -
PC |Topping| f, E Ju
(MPa) | (MPa) | (MPa) | & | (MPa) | (MPa)
MRS-A1| 48.2 24.9
MRS-A2| 48.2 34.1
MRS-B1| 46.9 24.9
440 10.00239{184,100| 622
MRS-B2| 48.2 39.5
MRS-BL| 44.3 34.1
MRS-BS| 49.1 34.1
P
U
I
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Fig. 4 Test setup for specimens
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Fig. 5 Cracking of specimens
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Table 4 Comparison of cracking strengths
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Table 5 Comparison of test and calculated strengths for specimens

£ at test day Test Calculated Interface Predicted
Specimen . f, o/ strength strength Test strength shear strength failure
PC Topping | (MPa) Poac  [2My/@* | 2V, | Cal. strength Fiy (KN) | Vi, (kN) | mode
(MPa) | (MPa) kN) | (kN) (kN) hu hn
MRS-Al | 482 249 440 | 0.67 513 391 760 131 1196 3714 | Flexure

MRS-A2 | 482 34.1 440 | 0.67 451 391 760 1.15 1196 3714 | Flexure
MRS-B1 | 46.9 249 440 | 0.67 480 390 758 123 1196 3714 | Flexure
MRS-B2 | 482 39.5 440 | 0.67 450 391 760 1.15 1196 3714 | Flexure
MRS-BL | 443 34.1 440 | 0.67 442 387 752 1.14 1196 3714 | Flexure
MRS-BS | 49.1 34.1 440 | 0.67 475 392 762 121 1196 3714 | Flexure
*shear span
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Fig. 7 Load-strain relationship of tensile reinforcements

Fig. 8 Cracks at the yielding of flexural rebar
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