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ABSTRACT

Shear behaviors of eight dapped ends of four full-scale domestic single-tee slabs were evaluated. The dapped ends
with 10cm topping concrete were designed based on live load requirements for the domestic parking lot of 500 kgf/m”
and for the large market of 1,200 kgf/mz. All specimens were designed by the ACI 318-99 design. The variations of
the experiment were the shape of hanger reinforcements as followings: 1) general PCI design method( currently used
in domestic), 2) 9 degree bent-up, 3) 60 degree bent-up. All experiments were conducted with 1.2 m shear span.
The results obtained in this study were 1) all specimens fully complied with the shear strength requirements as
specified by ACI 318-99 except for one strand bond slip specimen, 2)a specimen with the 60 degree bent up hanger
reinforcing detail showed the best shear behaviors under full service and ultimate load, and 3)a specimen with the 90
degree bent up hanger reinforcing detail resulted in the worst shear behaviors.
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Fig. 1 Form of specimens

Fig. 2 Strain gauges installed on specimen
(DT-2D-P-A)

Fig. 3 Measuring prestressing forces
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Table 1 Concrete mix design(1)
Design strength Maximum size of | Slump | Air content | Fine aggregate ratio | Watercement ratio | Unit fine ag gregate
(kgf/cm’) aggregate  (mm) | (cm) (%) (%) (%) (kg/m")
420 25 12 1.8 41 34 49

Table 2 Concrete mix design(2)

Unit water Unit cement Unit coarse aggregate Unit fine aggregate Unit add-mixture
(kg/m') (kg/m) (ke/m’) {(kg/m') (kg/m’)
165 485 1,011 708 49
1200 As=D13
Wire-mesh @6, 150x150
‘ ——

- > A D/ o Tl S e L

Fmm m S mm e = R eiies D e 1?0 190 o 77 - - 7 =
Eo— = S == = = = = S| — e = — — = = e — 50 50 e e, et e teelienleeforiivg

Wireromeh’ p13-Ubar — ||k | T3~ D19-Ubar 2304 2%04 > e \::'i)' 5 Ubar As= D13-Ubar, Ld=6Scm
D13-Ubar e | | - ] " As=D19-Ubar, Ld-75cm

D19-Ubar 100
a |e —r-
S5-1/2in270ksi
strand 200
4 |

i p
| -
5 254 |
254 =2 /_ 5-U2in2Mks A
strand 3

1 o

,:b:%}{r)é?)gh ot

2-D1s . o
l 146 | 150
- 185
Fig. 4 DT-2D-P-A
1200 A D13
7 Wiro-mesh $6. 150%150
R i ==~ 1eu we G R
it ety 3 B b et i m == == 56 50 - == R ek et
i DI3-Ubar 47} B T | ; | ¥ op] Ax=prs-ubs
Wire-mesh © ® As= . .
" 013 Ubar . [ 04 204 ( i’ ) O13-Ubsar. La=65cm
Y ! . As= D19 Ubar, Lt Tem
DI Uar i G- i X
- i | A= 5 Hon ik
: 254 254
e | 2 fiesan o
2-D1g i
50 - ] 150
46
Fig. 5 DT-25-P-B
776 SmZ23c|Ess| =F8 A143 52(2002)



1200 - A« D13
‘ wlI‘Ehl’)"ﬁSh &6, 150X150
o A
o - £ = T s 50 P e
Aa” p1e-ybus
Wire-toech // Dzz:;m AL ¥ T e 20l4 91[)4 f I _Ac DIS-Ohar, Lot
Dl;mbw . . \1 5 Maps & o L As D19-Thbar, e Piom
s ;/{'/.450 w54 254 A" S 200kt
| :p :59 I 1 A ‘;: %‘i‘%&{lxaﬂ
2-D18 : Rt —
50 b e e 50 " 150 1
46 198 7
Fig. 6 DT-25-M-A
“ e Ave DI Wi wach $8 150%150
lt7~—~ ----- o tem e —aie e 1
;‘f‘f~ ‘‘‘‘‘ O bbbl ot S0
[ m‘:f‘}’;’::‘““ k ; HEEEL A A Bi-dbe As= DI3 Ubar, Ld-85cm
[19-Uitar 4 f . L As= DIg-Ubar, Ld- Piem
1 s 3‘4 5 \\ A’sh= E}Jl{r;y).’{(,r.u
AN LR TS
019 ) AN -
50 - i 50 1590
8 .t
Fig. 7 DT-25-M-B
Table 3 Summary of test variables
Beam 1D Live load |Tolal depth*|Nib depth*| A, A As Ay A’ Shape of hanger | Strand
(W), kg/m") {cm) {cm) (U-bar) | (U-bar) | (U-bar) | {(U-bar) 1 reinforcement profile
DT-1D-P-A 500 48.2 29.1 D10 D13 D16 D10 |2-D13 90°U-bar OD¥
DT-1S-P-B 500 482 29.1 D10 D13 Di6 D10 12-D13 90°U-bar ST%
DT-1S-M-A 500 48.2 29.1 D10 D13 D16 D10 |2-D13| 90°S.T-bart S.T%
DT-15-M-B 500 48.2 291 D10 D13 D16 D10 {2-D13| 60°S.T-bart S.T#
DT-2D-P-A 1,200 60.8 35.4 D13 D19 D19 D13 |2-D19 90°U-bar 0.D%
DT-2S5-P-B 1,200 60.8 35.4 D13 D19 D19 D13 [2-D19 90°U-bar S.T#
DT-25-M-A 1,200 60.8 35.4 D13 D19 D19 D13 |2-D19] 90°S.T-bart ST#
DT-25-M-B 1,200 60.8 35.4 D13 D19 D19 D13 [2-D19] 60°S.T-bart S.T#
Note* : The total and nib depth include the depth of topping concrete
t: The hanger reinfocement developed from straight flexural reinforcement with angles of 90°r 60°
¥: OD One point depressed type, S.T - Straight type
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Fig. 10 Example of web shear failure (DT-2S5-M-A)

#

DT-1S5-M-B

Fig. 11 Example of web shear failure(DT-1S-M-B)

Concrete strength

Calculated value

Experimental value

) @ ® @ ® ® ©/3
Specimens PC , ’I‘oppmg Design | Service | Norminal | First |First shear| Failure | Test/ Failure mode
(kgf/cm®) | (kgf/cm®)| load | load | strength |cracking| cracking |strength |Calculated
(tonf) | (tonf) | (tonf) (tonf) (tonf) (tonf)

DT-1D-P-A| 4835 375.4 11.21 7.37 13.87 8.79 12.59 14.70 1.06 Web-shear failure
DT-1S-P-B| 4835 375.4 11.21 737 13.87 7.61 12.73 1450 1.05 Web-shear failure
DT-1S-M-A| 4835 3754 11.21 7.37 13.87 7.06 10.58 14.25 1.03 Web-shear failure
DT-1S-M-B| 4835 375.4 11.21 7.37 13.87 817 13.42 16.61 1.20 Web-shear failure
DT-2D-P-A| 4687 340.4 1868 | 11.81 23.48 12.64 175 23.29 0.99 Web-shear failure
DT-25-P-B| 468.7 340.4 1868 | 11.81 23.48 13.38 19.93 19.93 0.85 Strand hond failure
DT-25-M-A| 4687 340.4 1868 | 1181 23.48 13.17 17.85 23.35 0.99 Web-shear failure
Web-shear failure

DT-25-M-B| 4687 340.4 1868 | 11.81 23.48 15.38 20.28 29.66 1.26 & reffll)la.r bond

ailure
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