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Evaluation on Shear Behavior of Double-tee Dap-ends

with the Least Depth from Optimization Process

Yu, Sung Yong Kim, Dae-Hoon

ABSTRACT

Shear tests are performed on four full-scale 12.5m proto-type models, “least depth double
tec,” which are resulted from the optimization process. Domestic superimposed live load
regulation. domestic material properties which is available to product, Korean building code
requirements, construction environments and economy are considered as the main factors to
establish the process. All of the specimens tested fully comply with the shear strength
requirements as specified by ACI 318-95. The rescarch has shown following results. 1) The
development lcngth requirement of ACI 318-95 does not seem a good predictor for the
estimation of bond failure in a beam with the strands below the supports. 2) The load
required for the first initial coner cracking in the dap end and first web shear cracking does
not seem to have any relation with the dimension and shear strength of the section in the
test beams. 3) The strand slip has a direct relationship with the web shear cracking.
However, the coner cracking in the dap end does not give any help for the slip in anchorage.
4) Use of whole area for bearing steel at the bottom of dap end is desired for safe bearing
pressure design in the precast prestressed double tee beams. 5) The deflection of beam
influences directly on the amount of strand slip at the anchorage after initiation of it, and
relationship between them are very linear.

Kevwords : double-tee, slab. shear, least depth, bond length., dap-end
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Table 1 Design Loadings

< Superimpose | Superimpose
Beam | g | 950 2149 p.ok|d Dead Load,|d Live Load,
0. (m)
ton/m’ ton/m’
DT-1S| 72 125 | Straight 0.244 06
DT-1D| 74| 125 |Je Pl o4 06
DT-28| =3 | 125 | Straight 0.244 1.2
Ny . One Point . .
DT-2D| "% | 125 Depressed 0.244 1.2
Table 2 Material Properties
g fo for | £, fy for mild | f for | fw for CIP

PC |(nitial)| bar & wire | Strand topping

%’ﬂ‘E] kg5/%0m3 1{22/%0m2 4,000 keg/em’ kls/%?no 280 ke/em’

Table 3 Dimensions of Precast Specimens

AN @A No.| AAdolmm) | Z#7 ZF(mm) | Zol(mm)
DT-1D 12,500 1,200 525
DT-1S 12,500 1,200 600
DT 2D 12,500 1,200 675
DT-2S 12,500 1,200 750
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Table 4 Comparison between Suggested Beam Depths
and Those of PCI Hand Book

Beam PCI Hand Book FHHolgo g
No. AA R} cm AFE AAIZe], em

DT-1D 89 60

DT-18 N/C 67.5

DT-2D N/C 75

DT-2S N/C 82.5

DT-1D9] AAIE $3k] Table 32 Superimposed
AAetEst 13 Fe 0.844 t/miolw, 2
12.5mell #Eshe HEElE 2.4m ZIURE gE
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2.5cm #oM 89cmyt HERZ, B Ao At
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Table 5 Norminal Shear Strength for Specimens

)\] irﬂ iﬂ Ax, f.\'v Av*fy. An, fV~ Ap*fy

NO. (em?) | (kg/em®) | (ton) | (cm) (kg/em®)| (ton)

b, d, f'c, ir, Vn, ?Vn,

(kg/em™) | (kg/em®) | (ton) (ton)

DT-1D | 1426 4,200 599 1426 | 4,200 | 5989

1755 | 2413 | 10 300 50217 | 17.000 | 14.450

DT-1S | 1.426 4,200 599 1426 | 4200 | 5989

1722 | 2794 | 1.0 500 5.7057 | 17684 | 15.031

DT-2D | 2852 4,200 1198 | 2139 | 4200 | 8934

1689 1 3175 | 10 500 6.3004 | 27.322 | 23223

DT-25| 2852 4,200 1198 | 2852 | 4200 | 11.98

1656 | 3656 | 1.0 500 6.9833 | 30940 | 26.289
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AR Ad B2 S$RAYE RE 943
st AFZIcHe] AXEdn, dRE HI =Y
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e AFFIE BH AXHJn, 5 $d
FOEE HAEey, &¥Yr £3ILL 4x)3
F PS A4S 1A AT

PSZE 15ton &% 3 AU8E AME, A%
2 s AZANAG A YL fUAel
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AAE Aabslga, 238 E ¢EZEE ASTM C39
d ol A& SHHNUG. ERE EAEvL
300kg/crol|l Esd 72 Ak HAIEIH . 244
Ay abhvtas ”ﬂii A, F s
5 AAde] Aodels HuRdA o 50emIE d

AFx Ad3Ax de % JL 2479 Rie &
o3l §17] Sistel 2aARE FHRAAN At
4.2 Mg
4.2.1 ZA

PSAAE 718 dutdes AR Aoldg
(Low-relaxation)®, &74 12.7mm. 270 Gr. 7
d Aoz g ARYA KA e AR
v} duk HZe FEPE 4000 Kg/Cm® o83
T8 AMEElgE, Seg dEAT 3,000 Kg/Cm?,
A& 4~6mm 150x150 3442 A&t

4.2.2 238 E

2 A 3l pCEAe] &AF3t wjgAdnio
o3 uAE FAUE Yie 7Atsld, ZEAE
Z3AYEE 500 Kg/cm?e ZXEZ4Ee B 23]
EE 300 Kg/em?e) 257t 52 & w, 438 4

Alatgh. ZeA2E A@A % 7.5cm EF £33
E9 wigtdAS TAAel 45 =E Table 6, 7,
8. 93t &0},

Table 6 Concrete Mix Design(1)

S [GHANE @9 @9 @9
(W) (@) < FAF AEBAF | EAH
ke/m’ kg/m’ ke/m’ kg/m’ ke/m*
163 543 1,003 663 8.1

Table 7 Concrete Mix Design(2)

AAZIE | ZAAN | suz | go)e | AHEA [ BN @9
pAs= ol 7 ug | E v |F/A%
ke/cni | (mm) (em) (96) ) | (%) | ke/m
500 19 14 15 40 30 81

Table 8 Compessive Strength of Topping Concrete
(Design Strength; 350kg/cm?, unit; kg/cm?)

AlgA | 3d 74 189 | 1949 | 21¢ | 26¥
No. B | AR | AR | AR | A= | 2=

DT-1D| - 285 - - - 400

DT-1S| 224 - - - 340 -

DT-2D| - - - 314 - -

DT-2S - - 325 - - -

Table 9 Compressive Strength of Precast Concrete
(Design Strength 500Kg/cm?, unit; Kg/em?)

AMEA 1Y |29 | 7Y | 289 | 58Y | 63Y | 69 | 86
No. | 2= |75 | A% | 3% |25 | 4% | = | 4=

DT-1D} 230 | - | 331 - - | 517 | - -

DT-1S5| 196 | - | 326 | - - - | 511 -

DT-2D| 249 | - | 38 | 513 | 524 | - - -

DT-25} - |275] 366 | 510 | - - - | 559
4.3 AIHEA

AlgdAY Aldgxe At d2EE 9 A AT E
Table 103 2t}

Table 10 Testing Date

] gy [ egtes T TSR
DT-1D | '9807.14 | B 80900 2
pras | sores | IAH BEE | 8
DT2D | ‘980703 | A B0 %
DT-25 | ‘980620 | AT 8010 &

Z3p|E8s] =27 R 117 4% 1999.8



4.4 NEAE

12.5m2# 449 71Ed®e gt 4749 Al
HAE AzRelad], zt AdA O < @R (A B)el 93t
AeAd 1318 AAsn. ARz dA 89 A
G ARAE 4E 5 UG WG A=A
AMEe PCIFEC 9l HdA"E ¢ ¢@f AudFe
ARAL By’ Y. o5 ANPEE A&y
dsta}, 4XQAE 3FAHEE AAlste AdHo|
B R 43 E¥xe] M He dAE fx3)
o, zZ} ZlEdde] Adg g 78 ¢ d=gE Y
sten, sEEQEE AA Fade] $x<} vy
gl A WA &5 IJAEF Fof A T FHR
7 g Rg HEse o, £33 o Al %
Z7\1ddst ey #de ¥d, B HA, dgA
o ANE st 1 HFYE HE, "l stoqdH
Pk AdAe AYE v Fig 73 2ol 3%
o, Aol e g 2 AR FESITH
D 27 d9EHE
2) AA AM&8lE(Full Service Loading
(U=D+L))3klN ¢ SRAR(DHE, B
) %3
3) XA 8l%(Design Loading(U=1.4D+1.7L))

N

aol el A%
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o W
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tﬂ 7’47‘1:]
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Table 11 Bond Length for Specimens

DT-1D DT-18 DT 2D DT-28

5\
E

"A-HIB-d | YA R BV | CA-THL BB | PA-HL OB s

‘{(:‘ir;);u 1375 | 1,496 | 1395 | 1295 | 1,396 { L1856 | 1LO096 | 1,588
g(?i;!‘f] 1,300 | 1,420 | 1.320 | 1,220 | 1,320 | LE20 | 1020 | 1,520

AR 760 | 7780 | 7660 | 7300 | 7630 | 7460 | 7360 | 7880
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Fig. 11 Example of a Failure by Dap-end Coner
Crackings(DT-1D B-end)

Fig. 12 Cracking in Connection of Flange and
Dap-end

Fig. 13 Local Compression Cracking at Support
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Fig. 14 Slip—deflection Relasionship(DT-2D, A-End)
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Fig. 15 Load-Deflection Relationship(DT-2D, A-End)
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