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Swift Lift® System Wﬂ ). SDUAYE%I!

- —
P52 Swift Lift® Anchor Tensile and Shear
Capacity
When anchors are used in the face of thin concrete ele-

‘menis

The following table lists the P-52 Swift Lift Anchors that are currently
manufactured. Other sizes and lengths are available on special order.
However, the sizes and lengths of anchors shown will handle the major-
ity of flat precast concrete elements.

When the P-52 Swift Lift Anchor is properly embedded in normal
weight concrete, the tabulated working loads are applicable for any
direction of load. This applies even if the direction of load is parallel to
the axis of the anchor, perpendicular to it or at any other angle.

Minimum distance between anchors is twice the minimum
edge distance.

It is critical to remember that in order to obtain the safe working loads listed in the table below, the normal weight
concrete must have obtained the minimum concrete strength shown, prior to initial load application.
L

Swift Lift Anchor Safe Working Minimum Minimum
Ton x Length Load Concrete Strength -" | Edge Distance
1 ton x 2-5/8" 1,700 Ibs. 3,500 psi - 8"
1 ton x 3-3/8" 2,000 Ibs. 2,200 psi 10"
1 ton x 4-3/8" 2,000 lbs. 1,600 psi 10"
1tonx 8" 2,000 lbs. 1,600 psi 10"
1 ton x 9-1/2" 2,000 Ibs. 1,600 psi 10"
—Tt—— 2tonX 73/ 2,100 1bs: "~ 3,500 psi g
to 2 ton x 3-3/8" 2,900 Ibs. 3,500 psi 10°
| 2 ton x 5-1/2° 4,000 Ibs. 1,600 psi 13"
2 ton x 6" 4,000 Ibs. 1,600 psi 13"
2 ton x 6-3/4" 4,000 Ibs. 1,600 psi 13"
2tonx 11" 4,000 lbs. 1,600 psit 14"
- 4 ton x 3-3/4" 4,000 1bs. .. 3,500 psi. 12"
4 ton x 4-1/4" 4,900 Ibs. 3,500 psi 13"
4 ton x 4-3/4" 5,800 Ibs. 3,500 psi 14"
4 ton x 5-1/2" + 7,400 Ibs. 3,500 psi 17"
L 4 ton x 5-3/4" 7,900 Ibs. 3,500 psi 17
v 4tonx7-1/8" | . 8,000 lbs. 1,800 psi 20"
4tonx9-1/2" . 8,000 Ibs. 1,600 psi 17
4 ton.x 14%- 8,000 lbs. 1,600 psi 18"
4 torx 19" 8,000 fbs. 1,600 psi " 20"
8 ton x 4-3/4" 6,400 lbs. 3,500 psi 16"
~ 8 ton x 6-3/4" 11,200 Ibs. 3,500 psi 21
-8 tonx 10" 16,000 Ibs. 3,500 psi ' 19"
8 ton x-13-3/8" 16,000 lbs. 1,6Q0 psi 23
8 ton x 26-3/4" 16,000 Ibs. 1,600 psi 27"
20.ton x 10° | 25,000 Ibs. 3,500 psi 24"
20 ton x 19-3/4" 40,000 lbs. 3,500 psi 31"
Safe Working Loads provide a factor of safety of approximately 4 to1 in normal weight
concrete. Safe Working Load is based on anchor setback from face of cancrete “X”
dimension, as shown on page 26.
www.daytonsuperior.com



5-10

Fig. 5.2.10 Arrangement for equalizing lifting loads

r spreader beam

| rolling block

force equal
I on all lines

|

equal

-

=

[T

+— all
reactions
R R R R equal

lines equal. The member can then be analyzed as
a beam with varying load supported by equal re-
actions.

The force in inclined lift lines can be determined
from Fig. 5.2.7.

5.2.8 Handling devices

The most common lifting devices are prestress- .

ing strand or cable loops projecting from the con-
crete, threaded inserts, or special proprietary
devices.

Since lifting devices are subject to dynamic loads,
ductility of the material is part of the design re-
guirement. Deformed reinforcing bars should not
be used since the deformations result in stréss
concentrations from the shackle pin. Also, rein-
forcing bars are often hard-grade or re-rolled rail
steel with little ductility and low impact strength
at cold temperatures. Smooth bars of a known
steel grade may be used if adequate embedment
or mechanical anchorage is provided. The diam-
eter must be such that localized failure will not
occur by bearing on the shackle pin.

Prestressing strand is often used for lifting loops.
The variables involved make it almost impossible
to calculate a capacity which can be used for all
situations. Generally, producers will establish
standard criteria for use in handling the standard
products manufactured by that plant. Table 5.2.3
is an example which has been used successfully.

Reduced capacities for shorter embedment
lengths may be suitable. In shallow products, pro-
viding a 90° bend can reduce the required embed-
ment length significantly. Lightly rusted strand has
better bond than bright strand.

The diameter of the bend of the loop should be
at least 4 in. For smaller diameters, the loop ca-
“pacitigs in Table 5.2.3 should be reduced to:

1in. dia. —70% o
2in. dia. —86% ) N
3 in. dia. — 90 % //

Ef "'.1
. |

The angle of incline of lifting has little effect t:ml-i
the strand lifting loop capacity if the angle from
the horizontal is more than about 20°. Typical
handling methods are usually such that this angle

is no less than 60°.

Table 5.2.3 Capacity of % in. diameter, 270 ksi strands used as lifting loops

: Embedment Single Double Triple
Lifting angle length loop loop loop
{in.) (kips) (kips) (kips)
16 5 . 85 1.5
2 . 8 13 9 17.5
45 degrees o8 10 . E . 23
34 1 23 29
R 16 75 125, ¢ 165
. : 22 115 g7 | 245
., Yerhon) 28 155 . ‘25 | 33
ki R 34 16 325 ! 4
B 7
1. These values are limited by slippage rather than strand strength, with a factor of safety of 4. For other
strand diameters, multiply table values by 0.75 for % in. diameter, 0.85 for 7%s in. diameter, and 1.1 for
0.6 in.diameter. ’
2. Minimum f. = 3000 psi.
3. Muitiple strand]&ops must be fabricated to ensure equal force on each strand.

PCI Design Handbook



Figure 6.15.7A (continued) Design tensile strength for h > hy,,, $P,,—Case 6

2

l Case 6: Free edges on four adjacent sides
0Py = 92670/ (x)(yy)
dlf‘l‘_ o o ¢ =085
where: x, andy, are the dimensions of the flat bottorz 3
y , of the part of the truncated pyramid. 4
d ¢ o ForCase 6: X1 = X+ dgy + dea Vi = ¥ + dea + Ca'§
_,I Note: ‘Table values are based on
— X e A = 1.0andf: = 5000 psi;
et de2 for different material properties, multiply table
x and y are the overall dimensions values by A /i /5000
(width and length) of the stud group. y el
Xy, Design tensile strength, $P. (kips)
¢, in. ?g 2 4 6 8 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28
0 0 0 D 0 0 0 0 0 0 0 0 0 0 0
2 1 1 2 3 3 4 5 5 6 7 7 8 9 9
4 1 3 4 5 7 8 9 10 11 13 14 15 17 18
6 2 4 6 8 9| 11 13| 15| 17| 19| 21| 28| 25 | 27
3 8 3 5 gl 10| 13| 15| 18] 21| 23| 25| 20| 31 | 33 | 36
10 3 7 ol| 13| 16| 19| 23| 25| 29| 82 | 85 | 39 | 42 | 45
12 4 8| 11 15| 19| 23 | 27| 31 a5 | 39| 42| 46 | 50 | 54
14 ) 9 13 18 23 27 31 36 41 45 49 54 59 63
16 5 10 15 21 25 31 36 41 46 51 35 61 67 72
0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0
2 1 1 2 3 3 4 5 5 6 7 7 8 9 9
4 1 3 4 5 7 8 9 10 11 1 18 14 15 17 18-
8 2 4 6 8 9| 1 13| 15| 17| 19| 21| 28| 25 | 27
4 8 3 5 s!| 10| 13| 15| 18| 21| 23| 25| 28| 31 | 33 | 38
10 3 7 9 13 16 19 23 25 29 32 35 39 42 45
12 4 8 11 15 19 23 27 31 35 39 42 46 50 54
14 5 ] 13 18 23 27 31 36 41 45 49 54 69 63
16 5 10 15 21 25 31 36 4 46 51 57 61 67 72
0 0 0 0 0 0] 0 0 0 0 0 0 0 0 0
2 i 1 2 3 3 4 5 5 6 7 7 8 9 9
4 1 3 4| 85| 7| 8 o| 10| 11| 18| 14| 15| 17| 18]
6 2 4 6 8 9| 11 13| 15| 17| 19| 21| 238 | 258 | 27 |
6 8 3 5 8 10 13 15 18 21 23 25 28 31 33 36
10 3 7 ol 13| 16| 19| 23| 25| 29| 32| 35| 3| 42 | 45
12 4 8 11 15 19 23 27 31 35 39 42 46 50 54
14 5 ol| 13| 18| 23| 27| 31| 36| 41| 46| 49| 54 | 59 | & I
16 s| 10| 5| 21| 25| 31| 36| 41 | 46| 51 | 57 | 61 | 67 | 72 |
0 0 0 0 0 0 0 0 0 0 0 0 0 0 G|
2 1 1 2 3 3 4 5 5 6 7 7 8 9 g !
4 1 3 4 5 7 8 9 10 11 13 14 15 17 18 |
6 o| 2| e| 8| of 11| 13| 15| 17| 19| 21| 28| 25| 27 ¢
8 8 3 5 8 10 13 15 18 21 23 25 28 31 33 36 1 ]
10 3 7 9 13 16 18 23 25 29 32 35 39 42 45 |
12 4 8 11 156 19 23 27 31 35 39 42 46 50 54 :
14 5 9 13 18 23 27 al 36 41 45 49 54 59 €3
16 5 10 15 21 25 al 36 dl 46 51 57 61 67 72 L

- PCI Design HandbookjFifth Edition




. LIFTING TYSCRU INSERT

The Richmond Lifting Tyscru (9/35) is used for lifting
thin walled hollow prestressed girders or otherthin walled

structures. 2 strut Lifting Tyscru is used for moderate
loads and the 4 strut Lifting Tyscru is used for heavier
loads. See chart below for size and load information.

g

(9/35) Lifting Tyscru -

2 Strut

TO ORDER: give quantity, diameter, length, product m Mﬂ@
£ags andipame; (9/385) Lifting Tyscru - 4 Strut Lifting Tyscru
EDGE DISTANCE - CENTERLINE OF INSERT TO NEAREST EDGE in. (mm)
Liting Tyscru 1-1/2°38) | 2*(51) | 3°(76) | a"(102) | 5 (127) | (152 | & (203) | 9 (229) | 12* (305
Size and Type Tension | Tension | Tension | Tension | Tension | Tension | Tension | Tension | Tension
Shear Shear Shear Shear Shear Shear Shear Shear Shear
Ibs. (Kn) Ibs. (Kn) Ibs. (Kn) Ibs. {Kn) Ibs. (Kn) 1bs. {Kn) Ibs. (Kn) Ibs: (Kn) Ibs. (Kn)
34 X 6" (28tut)  | 1,125 (5.0) 2,250 (10.0) 3,150 (14.0) |3,750*(16.7)|3,750*(16.7)|3,750*(16.7)|3,750*(16.7)|3,750"(16.7)[3,750°(16.7)
(19 X 152'mm) 375(1.7) | 600¢2.7) | 975(4.3) | 1,350 (6.0) |2,250 (10.0)|3,525*(15.7)|3,525"(15.7)|3,525"(15.7)| 3,525*(15.7)
3/(1; X (@ 3%1) 1,500 (6.7) |2,850 (12.7)|3,750 (16.7) | 4,500 (20.0) |5,500°(24.5)|5,500°(24.5)|5,500°(24.5) |5, 500" (24.5) | 5,500°(24.5)
975 (4.3) | 1,350 (6.0) | 2,250 (10.0) |3,525*(15.7)|3,525*(15.7)|3,525*(15.7)|3,525°(15.7)
1" X 6" (2 Strut) - 13,375.(15.0)| 4,125 (18.3) | 5,250 (23.4) | 6,000° (26.7)|6,000°(26.7)|6,000° (26.7) 6,000°(26.7)
(25 X 152 mm) 1,500 (6.7) |2,250 (10.0)|3.375 (15.0) | 4,500 (20.0)|6,000°(26.7)|6,000°(26.7)(6,000*(26.7)
1(2)&*% {2 gtrrr\:)l) 4,500 (20.0)| 6,000 (26.7) | 7,500 (33.4)|8,250°(36.7)| 8,250*(36.7) |8,250*(36.7)|8,250°(36.7)
- 1,500 2,250 (10.0)|3,375 (15:0) | 4,500 {20.0) | 6,000°(26.7)|6,000°(26.7)|6,000*(26.7)
“fé 1-1/4" X 12" (4 Strut) : 9,000 10500, | 13500 | 16,500° | 16,500°
J S ’_(40.9) 46.7) | (60:1) (73.4) (73:4)
- 50 (16.7) | 5,625 (25.3)| 8,250 (32.1)|9,000%(40.5)|9,000*(40.5)
1-1/2" X 18" {4 Stru) 13,500 | 16,500" | 16,500° | 16,500°"
— S 1604 | (734 (73.4) (73.4)
6,750" 9,750 12,000 . | 12,750°
(30.0) (43.4) (53.4) (56.7)

Table based on 3,000 psi (20.7 MPa) concrete and approx. 4:1 safety factor. *Indicates maximum insert load capacity.

LIFTING TYLOOPS

(9/40)

The Richmond Lifting Tyloop (9/40) is used when

when the available space envelope is limited due to
concrete cover, rebar interference and other embedment
obstructions. Lifting Tyloops are available in special
shapes to satisfy most conditions. Available with standard
loop for light loads, flared loop for moderate loads and 4
strut flared loops for heavy loads.

TO ORDER: give quantity, diameter, length, product
code and hame. )

See Lifting Tyloop Insert Safe Working Load Tabie and
~— Dimensions Table on next page.

Page9

i 9/40
Lifting Tyloop
Insert

e

2 Strut

2 Strut Flared 4 Strut Flared

4 Strut
"Egg-Beater”

Dradinnate far Dranact Nanarata Mancdn inbian

17



£ Figure 6.15.7A (continued) Design tensile strength for h > hy,, ¢P.—Case 3

” Case 3: Free edges on two opposite sides
OPe = $2.67A K (x,)(y: + 2€0)
| * ¢ & = 0.85
y where: x; and y; are the dimensions of the flat
Y | o ° bottom of the part of the truncated pyramid.
4 ForCase 3: X; =X+ dg +deg Y1 =Y
el X - Note: Table values are based on
ey de2 A = 1.0andft = 5000 psi,
x and y are the overall dimensions for different material properties, multiply table
(width and length) of the stud group. values by A /ft /5000
X1, Design tensile strength, ¢P, (kips)

Bl L in |yn1 2 4 6 8 | 10|12 |14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30
0 2 4 6 8 9| 11 13| 15| 17 ] 19| 21| 23| 25 | 27 | 29
2 3 5 g | 10| 13| 15| 18 | 21 23 | 25| 28 | 31 33| 3| 38
4 3 7 of| 13| 16| 19| 23| 25| 29| @2 | 35 | 39| 42| 45| 48
6 4 8| 11 15| 19| 23| 27 | a1 35 | 39| 42| 46 | 50 | 54 | 58
3 8 5 9| 13| 18| 23| 27| 31 36 | 41 45 | 49| 54 | 59 | 63 | &7
10 5| 10| 158 | 21 25 | 31 3% | 4 46 | 51 57 | #1 67 | 72| 77
12 6 | 11 17 | 23| 20| 35 | 41 46 | 52| 58| 63| 69 | 75 | o1 87
14 7 13 19 25 32 39 45 51 58 64 71 77 83 90 96
16 7| 14| 21 28 | 35| 42| 49| 57| 63 | 71 77 | 85 | 92 | 99 | 106
0 3 5 g| 10| 13 ] 15| 18| 21 23 | 25| 28 | 31 38| 36| 39
2 3 7 ol 13| 16| 19| 23| 25| 20| 82 | 35 | 39| 42 | 45 | 48
4 4 8 | 11 15| 19| 23| 27 | 8t 35 | 39| 42 | 46| 50| 54 | 58
6 5 9| 13| 18| 23| 27 | 31 3 | M 45 | 49 | 54 | 59 | 63 | 67
4 8 5 10 15 21 25 31 36 4 46 51 57 61 67 72 77
10 6 | 11 17 | 23| 29| 35 | 41 46 | 52| 58| 63| 69 | 75 | 81 87
12 7| 13| 19| 25| 3 | 8| 45 | 51 58 | 64 | 71 77| 83| 90| 96
14 7| 14| 21 o8 | 35| 42| 49| 57| 63 | 71 77 | 85| 92| 99 | 106
16 8 15 23 31 39 46 54 61 69 77 85 92 | 100 | 108 | 115
0 4 g8 | 11 15| 19| 28| 27 | 3t 35 | 39| 42| 46| 50 | 54 | 58
2 5 9| 13| 18| 28 | 27 | 31 3% | M 45 | 49| 54| 59 | 63 | 67
4 5 10 15|21+ 25| 3t 36 44+—{—46—| 51+—|—57{—61 67 72 77
6 6| 11 17 | 23| 20| 3 | 41 46 | 52| s8 | 63 | 69 | 75 | 81 87
6 8 7| 13| 19| 25| 32| 39| 45| 51 58 | 64 | 71 77 | 83 | 90 | 9
10 71 14| 2 o8 | 35| 42| 49| 57| 63| 71 77| 85| 92| 99 | 106
12 8 15 23 31 39 46 | 54 61 69 77 85 92 | 100 | 108 | 115
14 9| 17| 25| 33| 42| s0| 59| 67 | 75| 8 | 92 [ 100 | 109 | 117 | 125
16 9 18 27 36 45 54 63 72 81 90 99 | 108 | 117 | 125 | 135
0 5 10 16 21 25 31 36 4 46 51 57 61 67 72 77
2 6 11 17 23 29 35 41 46 52 58 63 69 75 81 87
4 7 13 19 25 32 39 45 51 58 64 71 77 83 90 96
6 71 14| 21 28 | 35| 42| 49| 57| 63 | 71 77| 85| 92 | 99 | 106
8 8 8| 15| 28| 3i 39| 46| 54| 6 69 | 77| 85 | 92 | 100 | 108 | 115
10 9 17 25 33 42 50 59 67 75 83 92 | 100 | 109 | 117 | 125
12 9 18 27 36 45 54 63 72 81 90 99 | 108 | 117 | 1256 | 135
14 9 19 29 39 48 58 67 77 87 96 | 106 | 115 | 125 | 135 | 144
16 10 |- 21 31 4 51 61 72 82 g2 | 103 | 1183 | 123 | 133 | 143 | 154

PCI Design Handbook/Fiith Edition 6-55




bure 6.15.7A (continued) Design tensile strength for h > hu, ¢P.-—Case 5

Case 5: Free edges on three sides
% 0P = G2.670VE ()(ys + €0
3 | ® e ¢ =085
y where: x; andy; are the dimensions of the flat
| e ° bottom of the part of the truncated pyramid.
E des ForCase 5: X; = X+ dgy + deg ¥+ =¥ + des
‘ " \ Note: Table values are based on
i — o= A = 1.0andfc = 5000 pst;
¢ N . . for different material properties, muitiply table
E x and y are the overall dimensions :
; (width and length) of the stud group. values by & /fc /5000
i— :(1, Design tensile strength, 6P, (kips)
e [ YNZ T4 6 [ 8 [to[12[1afte|18]20) 22|24 |26 )2 |%
e 1Tl in. .
e o 1 2 3 4 5 6 7 8 9 o | 11| 11| 18] 18] 15
2 1 3 5 7 8 9 11 13| 18| 16| 17| 19| 21 | 23| 24
4 2 5 7 9 11 13 16 18 20 23 25 27 29 31 33
6 3 6 9 11 16 17 20 23 26 29 32 35 37 41 43
3 8 3 7| 14| 17| 21| 25| 28| 32| 35| 39| 42| 46| 49| S3
10 4 ol 13| 17| 21| 25| 20| 33| a7 | 42| 46| 50| 54 59 | &3
12 5 ol 15| 19| 24| 20| 33| 39| 43| 48| 53 | 58| 683 67 | 72
14 5| 11 17| 22| 27| a3 | 38| 43| 49| 55| 60| 65 | 71 | 76| 82
16 61 12| 18| 25| a1 | a7 | 43| 49| 55| 61 | 67 | 73 79 | 85 | 9f
0 1 3 4 5 7 8 9 10 11 18 14 16 17 18 19
2 2 4 6 8 9 11 13 15 17 19 21 23 25 27 29
4 3 =5 8 10 13 15 18 21 23 25 28 31 33 36 39
6 3 7 9 13 16 19 23 25 29 32 35 39 42 45 48
4 8 4 8 11 15 19 23 27 31 35 32 42 46 50 54 58
10 5 ol 13| 18| 28| 27| 31| 36| 41| 45| 49 | 54| 59 63 | 67
12 5 10 15 21 25 A 36 41 46 51 57 61 67 72 77
14 6 | 11 17| 23| 20| 35| 41| 46| 52 | 58| 63 | 69 | 75| 81 87
16 2| 13| 19| 25| 32| 39| 45| 51| 68 | 64 | 71 | 77 83 | 90| 96
0 2 4 6 8 9 11 13 15 17 19 21 23 25 27 29
2 3 5 s| 10| 13| 18| 18| 21| 23| 25| 28| 31 | 33| 36 39
4 3 7 ol 13| 16| 19| 28| 25| 20| 32| 35| 39| 42 45 | 48
6 4 8| 11 15| 19| 23| 27| 81| 35| 3| 42 | 46 | S0 | 54 58
6 8 5 of| 13| 18| 23| 27| 31| 36| 41| 45| 49| 54 50 | 63 | 67
10 5| 10| 15| 21| 25| 31| 36| 41| 46| 51 | 5 | 61 67 | 72| 77
12 6 | 11 47| 23| 20| 35| 41| 46| 52| 58| 63 | €9 | 75 81 | 87
14 7 13 19 25 a2 39 45 51 58 64 71 77 83 90 96
16 7 14 21 28 35 42 49 57 63 71 77 85 92 99 | 106
0 3 5 s 10| 13| 15| 18| 21| 23| 25| 28 | 31 33 | 3| 39
2 3 7 9 13 16 19 23 25 29 32 35 39 42 45 48
4 4 8 i 15 19 23 27 30 35 39 42 46 50 54 58
6 5 ol 13| 18| 23| 27| 31| a6 | 41| 45| 49| 54 59 | 63 | 67
8 8 5| 10| 15| 21| 25| 31| 36| 41 | 46| 51 57| 61| 67| 12| 77
10 6 11 17 23 29 35 41 46 52 58 63 69 75 81 87
12 7 13 19 25 32 39 45 51 58 64 71 77 83 90 96
14 7 14 21 28 35 42 49 57 63 71 77 85 92 99 | 106
16 8 15 23 31 39 48 54 61 69 77 85 92 | 100 | 108 | 115
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