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PCI A 3491493 (Connection Details
Committee)olld ml@& AP dArEL
e 709 oz ooz gt

—

. INTRODUCTION

. FOUNDATION CONNECTION

. BEAM-TO-COLUMN-TO-DOUBLE
TEE-TO-SPANDREL

47%. DOUBLE TEE-TO-WALL

CONNECTIONS

5%, WALL-TO-WALL CONNECTIONS

6°¢. ARCHITECTURAL CLADDING

77, MISCELLANEOUS CONNECTIONS

W]
oX of oX

w

PCl Ad HZZolle F 74 FA A%, 3
649 @ RRgo] Aych A1Ee A
fola, A3FH 6 HFEA AA=zZ o] F
Ak A A LE e EAL AA dAe A
Bk Welol thaled AEANEAA EHA
A g el vigtn Q).

T, Arvldl A™ dAES Foizl JE %
Astoll A hEAA HEHe dig ddeln, o
g oluj gt AAFEY vl R, 2 HA
of hE wers) e +&71%A}°ﬂ7ﬂ AeE
Haxdo A ghslm lch

g2 PCL FURIAE 3 Yol

5.1. 72 (Introduction)

5.1.1. ¥§7 (Scope)

A% (connection)& AME-® AFo F&glol
L8 A glolMd "apadolt) Hie A
gt5 ®BAbal obg g (stability) & BEEh= Aol
ot a#E2 JYE A7l precast/prestressed
concrete TZE AANA 71 283 A F3)
volt}y, o] Ky EFE (standard) HEL F
o aha gl

5.1.2. £&3} (Standardization)

e d84, Halg, L2 dAe du=Eos
&k (strength), AH84 (serviceability), H4
(ductility), 2P (production method), Al
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29 (erection techniques), P&, ZAAA3
e a4 Uigk ol87F Easic

5.1.3. ¥& 74

(Organization of Connection)

o] HuAle] dHe AL dwtzem oF
ol EFE

+ Foundation Connections

+ Beam-to-Column-to-Double Tee-to-

Spandrel Framing

+ Double Tee-to-Wall Connections

- Architectural Claddings

+ Miscellaneous

5.1.4. g5 AA (Connection Design
Criteria)
Aol BAE & topicEol Hesdnh
+ Loads and Load Factors
+ Design Criteria
+ Hardware and Load Transfer Devices
+ Friction
+ Shear Friction
Precast concrete connection® thekdt AA

715 g THEA Ao Fot, AANAe g #
o},

+ Strength

+ Duectility

+ Volume Change Accommodation

+ Durability

« Fire Resistance

+ Constructability

+ Aesthetics

+ Seismic Requirement

AAAE ohdd o5 AA DAA A g3t
o A F8% AL = Y LAE R
¥ o} nEsfol vk M & shFo] Foizl izt
Ql 7hgeke] 88 | oA e e dAA
o] Agjojrt, EHEF HPR £FS A7) sl AL
B8 O] whHE dudly] 98 & £3E o
woll AA d7b AAEH gt

5.1.5. A% (Limitations)
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-building layout, configuration, precast &
A fBAFH-= PCl 4A Aw=o] ik
of HnAE oW & APTAA P Exg
Wwalog2 Axsted ook 4 Aeln, &3
B, AAAe 1 LRAEC Eolg AEE
483, o wnAo] WAE A o] vy
2 Agrbsax ARl B 2 ARE 24
o AA e - el U F Ui, o
iAo X3E dAle F4g Ao ofytt, o
By P2y 7244 i o8 g 7t
A Algdo] AMSEEE TrEojH o ofd B9t
= 2upE FRIexe] HAEH ASE il
4 gt

oz gt

=

5.1.6. @7} gbatgo] #7] Wy

A oV, or H, in kips

AFAx . T, or P, in kips

=2 : C, in kips

ek QAT ¢Eo A" EWNEE $9
T,s C,% &8s 28 3exstze] ve
WA €t

—»

Vi Vi
L

ny e,

5.2: DOUBLE TEE-INVERTED TEE
BEAM CONNECTION (23 4)

SEE TRBLE
L
BEARING FAD
\/‘A T '—_\vﬂ T \/\

BT IR
S 772 /O
o T

I
_ﬁ/\ ] ! j/\ n %
%au
a3l 4

AAS 712 7P
AR A5 S /BT Sl
Y AHERA QAEe AdEe] 1/2 @& vt
o}
* f (Precast) = 5 ksi
I (Plate,angles) = 36 ksi

F,(A706 Reinf.) = 60 ksi

a8 3
¥ 2 8%
Cannection Looss Cai Dauble Tea Stom Maximum Allowable
MARK Ceil rod Embed Plato
Vy Tu
PBT-1 1" dia. % 2-0' Cail mod

1% dla. x 2-0" Goll rod
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F(H.S.A) = 60 ksi
* Double-TeeE o] £ AFPF+= FIHZT
zZhg-ghr}

*

A, = 3.5 inch (maximum)

DOUBLE TEE-TO-BEAM H&5-44 : BT-1

Awa Y,

i

11.5 kips (Shear at joint)
T,= V,/2 =55 kips
(Tension across joint)
a, =35inch, M, = V,Qy,

=40.25 in.-kips

a) Loose plate HE (2% 6)
oV, = 0.55t d,F,

vu
Tﬁ Tu
! aw
"’u
a8l 5

oM, = 0.92ZF,
¢T, = 0.9 A,F,
T, M,

8T, oM,

<10 OK

N

% 6

232|=5%x| H10A5% 1998.10

b) Angle anchorage cast in double tee
HE

T, =09A4 fy

dV, =01 A, fu
Tw=T.2+ V,(e y,)

Tua 2 a

[qua +[2¢Va] oK
LM .

& u‘l I Ju
Tuliz,

v, H

N et

(—“f"u
g 7
c) 4 HE

1) to angle in double tee :
fo=A 7% 7 =L a0 ox
¢fu
2) to plate in beam :

=V f, +fy. ¢f (1.0 OK

d) HolA Plate cast HE (2% 8)
__M_
dop=2 €

¢ VSM:2XO.75 As_g Fs

V stud
¢ V stud

¢ Tnbp 0 9 A F
¢ M ,=0.9 pr ¥

V stud ™

(0.1 0.K

T, m,
@ Tnbp+ ¢mnbp

¢ 1.0 0.K
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dop
o
P LI
[ .
Tu My -m
My 3
aw
bu= Vu* 3w Yu
b =T

5.3 KNIFE EDGE SUPPORT AT
CONCRETE OR STEEL BEAM(Z# 9)

Reinforcement can count twice when

—1
"‘/—‘_developed above and below connection

Il W=6" _y. .3 1'min
b sl

1 1

i

RO St
P T ™ oy~ Wil
= = o .
S
-
=
3
@
= H
u]

Weld sizes per
PCI Design HBK
4th Ed

Table 6.20.2

s

L #4. 45,
#6or #7 |Vy

Each side

of Plate

NOTE: Vertical component from ag

diagonal broce must be considerde in

the reaction caculation

1Bolted or Welded Connection
S

a8 9

£

AAe & 4

* Normal WT Concrete, 6” 57 panel

* 1”7 $A plate
-platedl] ZHg3t= FHH-E bondel o3 A3
-factored bond stress7} 250 psiZ® %33}
H plated] €Wl stud® F7}

* F, (plate) = 36 ksi e = 5000 psi

* A706 reinforcement Weld E 70 Electrode

* PCI Design Handbook, 4th Ed., Sect
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6.12 #F=x
b 2.6(1") = 2.5 ( &&F 94499 F&8F)
a = 6"or 9 (A% span)
3" (rebar 7t4)
e = at(57/2) (35 HA)
1 = 5" (embedment Zo]
h = 17 %4 plate9] height
* No externally applied horizontal force is

1l

I

S

applied to bearing assembly Separate
tieback

forces can be taken by this connection

at top near bearing. Lateral

Panel reinforcing must be adequate to
transmit bending into panel

Development length , Id , ACI 318-95,
Sect.12.2.3

a) A4 F9 (Variables defined)

le = 5 in. embedment of plate into panel
= 3 in. plate ¥9 reinforcing bar +4
= 1 in. plate 57

height of plate

6 or 8 in. back of precast concrete

S
I

to bearing

e =a + le/2

b = 25 in. 7I¥E F& ¢4&F 49

b) A& A= (Material properties)

$.=0.85 f'c=5 ¢,=0.9 fyp =36 ksi

f;»=60 ksi

c) &% (Capacities)

PCI Design Handbook, 4% Section 6.12,
Structural and Steel Haunches 3=

Nominal capacity of section based on
concrete and reinforcement on plate :

478¢] variation(i = 1...4), 271¢] shear
span (j = 0...1)

if {i=1,4x0.2, if { i=2,4%x0.31,
if (i=3,4x0.44, 4%X0.60))}

aii = if (j=0.6.9 ) ej; = a1 +1/2)
hj; =if {i =15 if(i= 286,

if (i=3,7.8)]}

Asi

Il
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"2 EYH

Vu
shear | Height ] E70 Rebar Conc. + Conce. +
conn}i; span of 17 R§ba1 lq Weld Below Only: Rebar Rebar Above
mar (a) plate 12¢ Lenght |(Top of Panel)| Below Only and Below
KN-1 6" B’ #4 17" 2" 6.35 Kip 12.69 Kip 19.04 Kip
KN-2 6" 6" #5 24" 2 1/2" 9.84 Kip 16.18 Kip | 26.03 Kip
KN-3 6" 7 #6 33" 3" 13.97 Kip 20.31 Kip 34.2%8 Kip
KN-4 6" 8 %7 52" 31/4" 19.05 Kip 25.39 Kip 44.44 Kip
KN-5 9" 5 #4 177 2" 4.89 Kip 9.76 Kip 14.65 Kip
KN-6 9” 6 #5 24" 2 1/2" 7.58 Kip 12.45 Kip 20.03 Kip
KN-7 9" 7" #6 33" 3" 10.76 Kip 15.63 Kip 26.39 Kip
KN-8 9’ 8 #7 52" 31/47 14.68 Kip 19.54 Kip . 34.22 Kip

Reinforcing bar below only ; no concrete

above (Z1¥ 10)
Asifyr
6 2§
(=)
1+ ——
( 4.?)_@_ __.1)

8 Venjoi = 9o

Reinforcing bar below only (2% 11)

I |
T

a3 10

1

¢ chgj_l‘ - ¢c

0. 85f ' cbl, A st f yr
1+% (._6 lej.z )
e I ss )
A
a8 1

232 ESX| H10¥5% 1998.10

Reinforcing bar below and above (138 12)

¢ V/."’Bi,i = ¢C

O . 85f ‘ chl, 2A 51 f yr
386, 6 e,
L4 (=)
e 1 — e
(_‘%_Q -1)

T

O™ 12

Nominal capacity of section based on

steel shear bar

Steel plate shear capacity
¢\/S‘i‘| h ¢\ (()6 f‘yp hi.i t)

Steel plate flexure capacity

A = a4 b

6 0,200k, ) F A,
aj, i

V(A )?+4B;)
)

Bii =

. A;‘,i

¢ijj,; B

65



&2

American  Concrete Institute  (1995),
“Building code requirements for structural
concrete and commentary’ .

Connolly, W.H. (1960), “Design of
prestressed concrete beams’. Dodge Corp..
New York.

Edward, G.N..
Prentice Hall.

Koncz, T. (1968), "Manual of precast
concrete construction’, Bauverlag GMBH,
Wiesbaden.

Leonhardt, F. (1964), “Prestressed
concrete’. Wilhelm Ernst & Schn, Berlin.
Libby, J.R. (1971), "Modern prestressed
concrete ., Van Nostrand Reinhold, New
York.

“Reinforecd  concrete”,

66

7. Libby, J.R. (1961), “Prestressed concrete’,
Ronald Press Company, New York.

8. Magnel, G. (1954), “Prestressed concrete’,
McGraw-Hill Book Co., New York.

9. Precast/Prestressed Concrete Institute, "PCI
design handbook”.

10. Preston, H.K. and Sollenberger, N.J.
(1967), "Modern prestressed concrete’,
McGraw-Hill Book Co., New York.

11. Preston.H.K. (1960), "Practical prestressed
concrete’, McGraw-Hill Book Co., New York.

12.  Wilby, C.B. (1981). ‘Post-tensioned
prestressed  concrete’,  Applied  Science
Publishers Ltd, London.

13. Wilson, J.G. (1964), "Exposed concrete
finishes’, C. R. Books, London [}

Z3R|E&SE|X| H10W6%E 1998.10



