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== PSA METRIC THREADED CONNECTIONS
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ANTENNAE CAPS

PUSH-ON LOCATOR PLATES

X-FERRULE CHAIR SWAGED FERRULE

ANCHOR BAR
X-FOOT FERRULE: M12; ROUND FERRULE: M12;
M16; M20; M24 M16; M20; M24 PSA DOUBLE ENDED ROUND FERRULE: M16;

M20

Our high-quality metric threaded connections for structural permanent connections, temporary bracing and
strongbacks, have been tested to conform to AS3850 and associated industry standards. PSA ferrules are
available with metric threads from M12 to M24 with zinc plated, hot-dip galvanized and stainless-steel finish.

Complementing the ferrules, PSA provides uniquely designed ferrule chairs (X-chair), nailing/locator plates and
antenna caps specially designed to be compatible as a whole connection system.

Refer to PSA Product Catalogue for information about complementary accessories.
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== PSA X- FOOT FERRULE

+ PSA X-foot ferrule does not require
a crossbar to develop the published
design capacities due to the
enlarged foot.

+ Applicable to all structural permanent
and temporary connections using
Grade 4.6 metric bolts.

+ Crossbar can be used in the cross
hole to tie the ferrules in place.

+ Convenient installation with PSA
X-chair, nailing/ locator plate, or
antenna caps.

+ Refer PSA Product Catalogue for all
accessories related to X-foot ferrules.

PRODUCT DESCRIPTION

e | SRS | e | TS S, | D, | Lo | awneren

STEEL) b H (mm) A (mm) C (mm) L, (mm) B (mm)
FP1250ZNS  FP1250GNS FP1250SSNS M12 50 20 85 30 n
FP1275ZF FP1275GF FP1275SSNS M12 75 28 50 35 15
FP1296ZF FP1296GF FP1296SSNS M12 96 28 50 40 15
FP1675ZF FP1675GF FP1675SS M16 75 28 50 85 15
FP1696ZF FP1696GF FP1696SS M16 96 28 50 40 15
FP2075ZF FP2075GF FP2075SS M20 75 28 50 85 15
FP2096ZF  FP2096GF FP2096SS M20 96 28 50 40 15
FP20120ZF  FP20120GF FP20120SS M20 120 28 50 40 15
FP2496ZF  FP2496GF FP2496SS M24 96 32 50 45 15
INSTALLATION

FERRULE LENGTH, H (mm) 50 75 96 120
EFFECTIVE EMBEDMENT DEPTH, H,_,(mm) 54 79 100 124

TOTAL INSTALLATION DEPTH (mm) 58 83 104 128

FERRULE SIZE M2 M16 M20 M24

TIGHTENING TORQUE, T, (Nm) 30 75 143 250

=
S
=
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- Tightening torque based on Grade 4.6 bolt allowable torque
- Tightening shall be done using a calibrated torque wrench. Impact wrenches or “rattle guns” should not be used
- Effective embedment depth and total installation depth includes a 8mm thick nailing plate.
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== PSA ROUND FERRULE

+ Round ferrules should be installed
with a N12 cross bar of minimum
300mm long through the cross hole
to achieve the published capacities.

+ Applicable to all structural permanent
and temporary connections using
Grade 4.6 metric bolts.

+ Tensile capacity of the ferrules will
be limited by the shear capacity of
the N12 cross bar.

+ Refer the PSA Product Catalogue
for all accessories related to
round ferrules.

PRODUCT DESCRIPTION

;’SLITBER PART NUMBER | FERRULE SIZE, | FERRULE LENGTH, | OUTER DIAMETER, | THREAD DEPTH CROSS HOLE DIAMETER,
(ZINC) (GALVANISED) H (mm) B (mm)
P1275ZF P1275GF M12 75 28 85 15
P1296ZF P1296GF M12 96 28 40 15
P1675ZF P1675GF M16 75 28 85 15
P1696ZF P1696GF M16 96 28 40 15
P2075ZF P2075GF M20 75 28 85 15
P2096ZF P2096GF M20 96 28 40 15
P2496ZF P2496GF M24 96 32 45 15
INSTALLATION

NOTES:

- Tightening torque based on Grade 4.6 bolt allowable torque

- Tightening shall be done using a calibrated torque wrench. Impact wrenches or ‘rattle guns” should not be used
- Ni12 x 300mm long cross bar is required for all PSA Round ferrules to develop the rated capacities

- Effective embedment depth and total installation depth includes a 8mm thick nailing plate
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== PSA DOUBLE ENDED FERRULE

Double ended ferrule provides,

p—
—
i

+ Two fixing points in one
cast-in connection

Applications:
+ Slab to floor connections

+ Structural steel connections

PRODUCT DESCRIPTION

EFFECTIVE TIGHTENING

:’ZI-\I:}':;\IUMBER FERRULE SIZE, D, :E(?:,:)LE LENGTH, gl(l;f:) DIAMETER, ;I_"H(I:InE"I‘\)D LENGTH EZII?_IF:T'ENT -(I-S:?UE, T,
PD16120ZF M16 120 28 32 68* 75
PD20120ZF M20 120 28 38 68* 143
PD20140ZF M20 140 28 40 80** 143
PD20170ZF M20 170 28 40 93 143

*150mm thick panel considered
**1756mm thick panel considered
***200mm thick panel considered
- Design engineer shall assess the suitability of double ended ferrules for the application.
Concrete design capacities can vary depending on the application.
- All double ended ferrules shall be installed with N12 x 300mm long cross bar to achieve concrete breakout capacities

ENGINEERING PROPERTIES

CARBON STEEL
_ CROSS HOLE | cposs BAR SIZE | AREA AT CROSS | STEEL DESIGN CAPACITY

FERRULE SIZE.Db | vigLp sTRENGTH, |  UTS, ?n"‘r\n“’)'ETER'B (mm) HOLE(mm?) IN TENSION, ONy, 5(kN)
fsy(MPa) fsu(MPa)

M16 300 420 15 N12 x 300 217 80.8

M20 300 420 15 N12 x 300 217 80.8

« Design capacity includes design factor @ = 0.8
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== PSA COIL THREAD FERRULE

PRODUCT DESCRIPTION

PART NUMBER s S FERRULE LENGTH, | OUTER DIAMETER, | THREAD DEPTH EFFECTIVE EMBEDMENT
(ZINC) ' b H (mm) A (mm) L, (mm) DEPTH, H_, (mm)
20 96 28 40

FC2096ZF 100

INSTALLATION DETAILS

INSTALLATION DETAILS CRITICAL DIMENSIONS
PARENSIMEER FERRULE SIZE, D
(ZINC) - CROSS HOLE TO SUIT TIGHTENING MIN SUBSTRATE MIN EDGE DISTANCE IN
TORQUE. T, (Nm) | THICKNESS (mm) LOAD DIRECTION (mm)
N12 143 120 300

FC2096ZF 20
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== FERRULE ANCHOR BARS

PSA swaged anchor bars provide a full bar strength joint for precast concrete panels and floors. The standard
metric thread is easy to install, as it is simply tied to the central mesh, with no welding required. The swaging
provides a permanent fitting connection that is ready to use.

=
|
\

405%

PRODUCT DESCRIPTION

PARTNUMBER | FERRULE | STARTERBAR | Syefy i | TOTALLENGTH | oAy o | DEPTH, | DIAMETER,
(MPa) SYSTEM (kN) C (mm) B (mm)
SB12N8 M12 8mm 400 500 22 28 17
SB16N12 M16 12mm 400 500 63 85 22
SB20N16 M20 16mm 400 500 10 38 28

Concrete failure mode to be considered by design engineer depending on the application.
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A combination of cast-in ferrules and bolts is in use as permanent structural fixings. Design capacities (R )
are evaluated by characteristic resistances (R ) and capacity reduction factors (®) in accordance with
AS3600 and AS4100.

Design capacity, R, = OR

When threaded cast-in inserts and bolts are used either as permanent connections or for temporary works,
the following failure modes shall be considered to obtain the characteristic strengths of the components.
Most critical failure mode shall be considered for engineering designs.

Concrete breakout failure in tension (Only concrete cone failure is considered)
Concrete edge breakout failure in shear

Combined concrete failure in tension and shear

Steel failure of the threaded insert in tension

Steel failure of the bolt in tension

Steel failure of the bolt in shear

Combined steel failure of the bolt in tension and shear

CONCRETE BREAKOUT FAILURE IN TENSION

Appendix B of AS3850.1 describes the Concrete Capacity Design (CCD) method for cast-in inserts under
tension, shear and combined tension and shear loading.

The ultimate strength shall be multiplied by the capacity reduction factor (¢) = 0.6 in accordance with ClI
19.3 in AS3600.

Among the four possible tensile failure modes mentioned in the standard, only the concrete cone failure
has been considered in this guide since it will be the most critical failure mode in most of the scenarios and
PSA cast-in ferrules have exceeded capacities in other failure modes.

It is considered as all the inserts are installed in uncracked concrete when calculating design capacities
given in this guide.

For more specific loading conditions and geometric limitations, refer to AS3850.1
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CONCRETE CONE FAILURE UNDER TENSILE LOADING

Ny = N (A, /AT, ),
N,. Characteristic tensile resistance of a cast-in insert in the case of concrete cone failure
N°,. Characteristic tensile resistance of a cast-in insert without any effect from concrete edges and adjacent inserts
A, Actual projected area of the idealized concrete cone on the concrete surface with the effect of edge distance and anchor spacing
A°,, Projected full cone failure area of a single insert without any effect from concrete edges and adjacent inserts
Y, Stressdisturbance factor due to the several edge distances =

07+03*(__ S )<

T5°H,

Cl Edge distance to first edge (in the direction of the shear load), in millimetres

1.5H

1.5H

ef ef

A

A
A
Y

CHARACTERISTIC TENSILE RESISTANCE OF A SINGLE INSERT

The characteristic resistance to concrete cone failure for a single cast-in insert, placed at a minimum
distance 1.5 x H_, from any edge, shall be as follows:

NO =k * f' *H 1.5
u,c cr c ef

k 13 for inserts in uncracked concrete
€I 10 for inserts in cracked concrete

f' Characteristic concrete compressive strength (MPa)
c

H . Effective embedment depth of the insert (mm)
e
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1.5H 1.5H

ef ef

A
\4
Y

c,N ef

EFFECT OF INSERT SPACING AND EDGE DISTANCE

The geometric effect of a cast-in insert spacing and edge distance on the characteristic resistance shall be
taken into account by the following ratio:

Ac,N/Aoc,N

Where,

A = actual projected area for concrete cone failure of a single insert idealized as rectilinear pyramid of height H_,
c,N

A° = projected concrete failure area of a single insert idealized as a rectilinear pyramid of height H_, and base length S_,=3H,
&N where the distance to an edge is equal or greater than 15H,,




CONCRETE BREAKOUT TOWARDS AN EDGE UNDER SHEAR LOADING

—\/0 0
Vie =V u,c.(Ac,v /A c,v)' Yoy Why* Wrey
Where,
V.. = characteristic resistance of a single cast-in insert in shear
Ve = characteristic resistance of an insert loaded perpendicular to the edge in cracked concrete
u.c
A = idealized area of concrete cone at the lateral concrete surface for shear failure
cV
A°,, = idealized area of concrete cone of an individual insert at the lateral concrete surface not affected by edges, element thickness
or adjacent inserts
y,, = factoraccounting for the disturbance of the distribution of stresses for shear failure
y,, = factoraccounting for the effect of element thickness on shear failure
Y.y = factoraccounting for the state of concrete

CHARACTERISTIC SHEAR RESISTANCE OF A SINGLE INSERT

The characteristic shear resistance for a cast-in insert loaded perpendicular to the edge can be calculated as
follows:

Vo =18*d

u,c i;nom

A ¥ |fB * _\/f'c * C11.5

Ve = characteristic resistance of an insert loaded perpendicular to the edge in cracked concrete
u,c

= nominal outside diameter of insert

i,nom
|f = h, in case of a uniform diameter of the shank of the headed insert, in millimetres
f'c = Characteristic concrete compressive strength (MPa)
C1 = edge distance to first edge (in the direction of the shear load), in millimetres
| = h, in case of a uniform diameter of the shank of the headed insert, in millimetres

peoi[+]

0.2

fe——sbe———
1.5¢c,  1.5c,
AOC‘V= 1.5¢, (3c)
A° = 45c?

Idealised concrete break-out area A°  for a single insert.



EFFECT OF INSERT SPACING, EDGE DISTANCE AND ELEMENT THICKNESS

The geometrical effect of spacing as well as of further edge distances and the effect of thickness of the
concrete element on the characteristic resistance shall be taken into account by the ratio.

Ac,V/Aoc,V

Where,
A = idealized area of concrete cone at the lateral concrete surface for shear failure
cV
A° = idealized area of concrete cone of an individual insert at the lateral concrete surface not affected by edges, element thickness

¢V or adjacent inserts

=45C?

C2 = Edge distance to the second edge

Ife,<15¢, V

A,,=15¢, (1.5¢,+c)

COMBINED CONCRETE FAILURE IN TENSION AND SHEAR

Inserts subjected to combined tension and shear loading shall be designed using the following equation.

(N*/ ON, )'* + (V*/ OV, )'* < 1.0

Where,
N* = Applied factored tension load
V* = Applied factored shear load

(DN = Design tensile capacity
u,c

= Design shear capacit
Vuc g pacity
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Design concrete breakout capacities of the full range of metric ferrules were determined,
considering three scenarios.
Refer the tables in the following pages. Consider the most suitable scenario for the application.
SCENARIO 1: SINGLE INSERT NEAR ONE EDGE SCENARIO 2: SINGLE INSERT NEAR TWO EDGES

SCENARIO 3: SINGLE INSERT WITH EDGE DISTANCE AND SPACING RESTRICTION

,
“ Tension

| o C

acing




+ PSA X-FOOT FERRULES - CONCRETE BREAKOUT CAPACITIES

PSA 50mm LONG X-FOOT | M12 | SINGLE INSERT NEAR ONE EDGE

TENSILE CAPACITY, ®N,, . (kN) SHEAR CAPACITY, ®V,, . (kN)
EDGE . !

DISTANCE, CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

S s o s e oo s o [ s 2 | 0 s
8.6 9.9 11 12.5 14.0 15.7 819 45 51 58 64 72

50
75 13 130 146 165 184 206 67 77 86 97 109 122
100 20 138 155 175 196 219 97 N3 126 142 159 178
125 20 138 155 175 196 219 131 152 770 192 215 240
150 20 138 155 175 196 219 168 194 217 246 275 307
200 20 138 155 175 196 219 249 287 321 364 406 454
NOTES:

- All design capacities include a reduction factor ® = 0.6
- Shear capacities based on a minimum element thickness of 1.5 x C,
- Effective embedment depth of 54mm considered in the capacity values; including the 8mm nailing plate

PSA 50mm LONG X-FOOT | M12 | SINGLE INSERT NEAR TWO EDGES

TENSILE CAPACITY, ON,, . (kN) SHEAR CAPACITY, OV, . (kN)
1°T EDGE 2" EDGE £ :

DISTANCE, | DISTANCE, CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

R e R R RN R R N RN
6.9 8.0 9.0 1011 1.3 12.7 3.0 34 38 4.3 4.8 54

50 50
50 75 83 95 107 121 135 151 39 45 51 58 64 72
75 75 109 126 140 159 177 198 50 58 65 73 82 91
75 100 n3 130 146 165 184 206 61 70 79 89 99 M
100 150 120 138 155 175 196 219 97 N3 126 142 159 178
150 150 120 138 155 175 196 219 126 146 163 184 206 230
NOTES:

- All design capacities include a reduction factor ® = 0.6
- Shear capacities based on a minimum element thickness of 1.5 x C,
- Effective embedment depth of 54mm considered in the capacity values; including the 8mm nailing plate
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PSA 50mm LONG X-FOOT | M12 | SINGLE INSERT
WITH EDGE DISTANCE AND SPACING RESTRICTION

TENSILE CAPACITY, ON,, . (kN) SHEAR CAPACITY, OV, . (kN)

EDEE SPACING

DISTANCE, CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)
¢, (mm) (mm)
BRI RN
50 100 6.6 76 85 96 10.7 12.0 39 45 51 58 6.4 72
100 100 8.6 919 ni 12.5 14.0 15.7 97 1.3 12,6 14.2 15.9 178
150 100 86 99 i 12.5 14.0 15.7 16.8 194 217 246 275 307
50 150 82 95 106 12.0 134 149 39 45 51 58 6.4 72
100 150 n3 13.0 146 165 184 20.6 9.7 1.3 126 142 159 178
150 150 n3 13.0 14.6 165 184 20.6 16.8 194 217 246 275 307
50 200 86 99 i 12.5 14 15.7 39 45 51 58 6.4 72
100 200 12 138 15.5 175 19.6 219 97 1.3 12.6 14.2 15.9 178
150 200 12 13.8 15.5 175 19.6 219 16.8 194 217 246 275 307
NOTES:

- All design capacities include a reduction factor ® = 0.6
- Shear capacities based on a minimum element thickness of 1.5 x C,
- Effective embedment depth of 54mm considered in the capacity values, including the 8mm nailing plate
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PSA 75mm LONG X-FOOT | M12,M16,M20 | SINGLE INSERT NEAR ONE EDGE

EDGE
DISTANCE,
C,(mm)

50

75

100

125

150

175

200

NOTES:

15.4

18.6

212

212

212

212

TENSILE CAPACITY, ON,,

CONCRETE COMPRESSIVE STRENGTH (MPa)

125 144 161 18.2 204 228 4.6 54 6.0 6.8 76 85

17.8

215

245

245

245

245

19.9

241

274

274

274

274

22:5

27.2

31.0

31.0

31.0

310

25%)

304

346

34.6

34.6

346

- All design capacities include a reduction factor @ = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20 shall be 75mm
- Effective embedment depth of 79mm considered in the capacity values; including the 8mm nailing plate
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281

34.0

38.7

38.7

38.7

387

SHEAR CAPACITY, OV, . (kN)

CONCRETE COMPRESSIVE STRENGTH (MPa)

77

1.0

147

18.7

23.0

274

89

12.8

170

216

265

317

99

14.3

19.0

242

296

354

1.2

161

215

273

335

4011

12.5
18.0
241
30.6
375

448

14.0

20.2

269

342

419

501



PSA 75mm LONG X-FOOT | M12,M16,M20 | SINGLE INSERT NEAR TWO EDGES

15T EDGE
DISTANCE,
C,(mm)

50

50
75
75
100
100
125
150

200

NOTES:

- All design capacities include a reduction factor @ = 0.6

2" EDGE
DISTANCE,
C,(mm)

50

75

75

100

100

125

125

150

200

TENSILE CAPACITY, ON,, . (kN) SHEAR CAPACITY, OV, . (kN)

8.9 10.2 1.4 12.9 145 16.2 815 4.0 45 51 5.7 6.4

10.2

12.6

14.2

17.2

18.6

212

212

212

CONCRETE COMPRESSIVE STRENGTH (MPa)

1.8

145

16.4

19.8

215

245

245

245

131

16.2

18.3

222

241

274

274

274

14.9

18.4

20.8

251

272

31.0

16.6

205

282

281

30.4

346

34.6

346

- Shear capacities based on a minimum element thickness of 1.5 x C,
- Absolute minimum edge distance for M20 shall be 75mm

- Effective embedment depth of 79mm considered in the capacity values; including the 8mm nailing plate

18.6

230

259

314

34.0

38.7

38.7

387

CONCRETE COMPRESSIVE STRENGTH (MPa)

46

B/

70

8.3

9.6

i

14

206

m

12.8

16.2

238
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10.7

124

14.3

181

26.6

6.8

84

10.2

121

141

16.2

205

30

76

94

1.4

135

16.7

181

229

336

85

10.5

12.8

151

176

20.2

256

376



PSA 75mm LONG X-FOOT | M12,M16,M20 |SINGLE INSERT

WITH EDGE DISTANCE AND SPACING RESTRICTION

TENSILE CAPACITY, ON,, . (kN) SHEAR CAPACITY, ®V,, . (kN)

CONCRETE COMPRESSIVE STRENGTH (MPa)

EDGE
DISTANCE,
C,(mm)

50

100

150

200

50

100

150

200

50

100

150

200

50

100

150

200

NOTES:

- All design capacities include a reduction factor ® = 0.6

SPACING
(mm)

100
100
100
100
150
150
150
150
200
200
200
200
250
250
250

250

74 8.5 9.6 10.8 121 135 4.6 5.4 6.0 6.8 76 85

i

12.5

12.5

9.2

139

154

15.4

i

171

18.6

18.6

125

18.6

212

212

12.8

144

14.4

10.7

161

17.8

178

12.8

19.7

215

215

144

215

245

245

14.3

1611

1611

n9

18.0

19.9

19.9

14.3

220

241

241

161

241

274

274

16.2

18.2

18.2

1385

204

225

225

16.2

249

272

272

18.2

272

310

310

1811

204

204

151

22.8

252

252

181

279

304

304

204

30.4

34.6

346

- Shear capacities based on a minimum element thickness of 1.5 x C,
- Absolute minimum edge distance for M20 shall be 75mm

- Effective embedment depth of 79mm considered in the capacity values, including the 8mm nailing plate
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20.3

228

228

16.9

254

281

281

20.3

31.2

34.0

34.0

22.8

34.0

387

387

CONCRETE COMPRESSIVE STRENGTH (MPa)

1.0

18.7

274

4.6

1.0

187

274

46

1.0

187

274

4.6

1.0

18.7

274

12.8

216

31.7

54

12.8

216

31.7

54

12.8

216

317

5.4

12.8

216

317

14.3

24.2

354

6.0

14.3

24.2

354

6.0

14.3

242

354

6.0

14.3

242

354

1611

273

401

6.8

161

273

401

6.8

1611

273

401

6.8

1611

273

401

18.0

306

448

76

18.0

30.6

448

76

18.0

30.6

448

76

18.0

306

448

20.2

34.2

5011

85

20.2

342

5011

85

20.2

34.2

501

85

20.2

34.2

501



PSA 96mm LONG X-FOOT | M12,M16,M20,M24 |SINGLE INSERT NEAR ONE EDGE

TENSILE CAPACITY, ®N,, . (kN) SHEAR CAPACITY, OV, . (kN)

EDGE
DISTANCE, CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

161 18.6 20.8 285 26.3 294 5.0 5.8 6.5 743 8.2 91

50
75 193 222 249 281 314 352 82 94 105 M9 133 149
100 227 262 293 331 370 44 N7 15 18] 71 91 213
125 263 304 340 384 430 480 155 779 200 227 253 283
150 302 349 390 441 493 552 196 227 253 287 321 358
175 302 349 390 441 493 552 240 277 310 351 392 438
200 302 349 39 441 493 552 286 33 369 418 467 522
250 302 349 39 441 493 552 385 444 497 562 628 702
300 302 349 39 441 493 552 491 567 634 718 802 897

NOTES:

- All design capacities include a reduction factor ® = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

« Absolute minimum edge distance for M20/M24 shall be 75mm

- Effective embedment depth of 100mm considered in the capacity values; including the 8mm nailing plate
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PSA 96mm LONG X-FOOT | M12,M16,M20,M24 |SINGLE INSERT NEAR TWO EDGES

TENSILE CAPACITY, ®N,, . (kN) SHEAR CAPACITY, OV, . (kN)

15T EDGE
DISTANCE,
C,(mm)

50

50

75

75

100

100

125

125

150

200

200

250

300

NOTES:

« All design capacities include a reduction factor ® = 0.6

2" EDGE
DISTANCE,
C,(mm)

50

75

75

100
100
125
125
150
150
200
250
300

300

CONCRETE COMPRESSIVE STRENGTH (MPa)

81 9.3 104 ns 13.2 147 3 43 48 bl 6.1 6.8

101
12.8
15.0
1811
204
239

26.3

302
30.2

30.2

1.6

14.8

17.3

209

235

276

30.4

349

34.9

349

349

349

13.0

16.6

19.3

234

26.3

309

34.0

39.0

39.0

39.0

39.0

39.0

147

18.8

219

26.5

29.8

349

384

441

441

441

44

441

16.4

210

245

296

33.3

391

43.0

49.3

49.3

493

49.3

49.3

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20/M24 shall be 75mm
- Effective embedment depth of 100mm considered in the capacity values; including the 8mm nailing plate
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18.4

234

273

331

37.2

437

48.0

554

55.2

552

55.2

552

CONCRETE COMPRESSIVE STRENGTH (MPa)

50

6.1

74

8.8

10.2

n6

131

14.7

215

249

325

36.8

58

71

8.6

n3

131

15.0

16.9

19.0

277

322

42.0

476

73

8.9

10.9

12.8

14.9

170

19.2

215

S

364

475

53.8

8.2

10.0

122

143

16.6

19.0

214

24,0

350

407

531

60.2

91

n2

13.6

16.0

18.6

212

24.0

269

39.2

455

594

67.3



PSA 96mm LONG X-FOOT | M12,M16,M20,M24 [SINGLE INSERT

WITH EDGE DISTANCE AND SPACING RESTRICTION v

TENSILE CAPACITY, ON,, . (kN) SHEAR CAPACITY, ®V,, . (kN)

Shee SPACING

DISTANCE, i CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)
C,(mm)
e leele ===l
50 100 10.7 124 13.9 15.7 175 19.6 5.0 58 6.5 73 8.2 91
100 100 134 15.5 17.3 19.6 219 245 nz 135 151 171 191 213
150 100 1611 18.6 20.8 2815 263 294 19.6 22.7 258 287 3211 35.8
200 100 1611 18.6 20.8 2315 263 294 28,6 33.0 36.9 4.8 46.7 52.2
50 150 121 14.0 15.6 176 19.7 221 5.0 58 6.5 73 8.2 91
100 150 16.0 18.5 207 234 26.2 293 nz 13.5 1511 171 191 21.3
150 150 19.3 22.2 249 281 314 35.2 19.6 22.7 253 287 3211 35.8
200 150 19.3 22.2 249 281 314 35.2 286 33.0 36.9 41.8 46.7 52.2
50 200 134 15.5 17.3 19.6 219 245 5.0 58 6.5 %3 8.2 91
100 200 18.9 21.8 244 276 30.8 345 nz 13.5 1511 171 191 21.3
150 200 22.7 26.2 29.3 331 370 414 19.6 22.7 255 287 3211 35.8
200 200 22.7 26.2 293 331 370 414 286 33.0 36.9 41.8 46.7 52.2
50 300 16.1 18.6 20.8 235 263 294 5.0 58 6.5 73 8.2 91
100 300 22.7 26.2 29.3 &l 370 4.4 1.7 135 151 171 191 213
150 300 30.2 34.9 39.0 4471 49.3 55.2 19.6 22.7 258 287 321 35.8
200 300 30.2 34.9 39.0 447 49.3 55.2 286 33.0 36.9 4.8 46.7 52.2
NOTES:

- All design capacities include a reduction factor ® = 0.6

- Shear capacities based on a minimum element thickness of 15 x C,

- Absolute minimum edge distance for M20/M24 shall be 75mm

- Effective embedment depth of 100mm considered in the capacity values; including the 8mm nailing plate
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PSA 120mm LONG X-FOOT | M20 |SINGLE INSERT NEAR ONE EDGE

EDGE
DISTANCE,
C,(mm)

75

100

125

150

175

200

250

300

NOTES:

276

314

8515)

39.8

4.7

4.7

M7

TENSILE CAPACITY, ON,,

CONCRETE COMPRESSIVE STRENGTH (MPa)

240 277 310 351 39.2 439 8.7 10.0 n.2 12.7 14.2 158

319

36.3

41.0

45.9

482

48.2

48.2

85v7

40.6

458

5%

539

539

539

40.3

459

518

581

60.9

60.9

60.9

451

51.3

58.0

64.9

681

681

681

- All design capacities include a reduction factor ¢ = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20 shall be 75mm
- Effective embedment depth of 124mm considered in the capacity values; including the 8mm nailing plate
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50.4

574

64.8

72,6

76.2

76.2

76.2

SHEAR CAPACITY, OV, . (kN)

CONCRETE COMPRESSIVE STRENGTH (MPa)

12.3

16.3

20.6

251

298

40.0

509

14.2

18.8

23.7

289

344

4611

58.8

15.9

210

26.5

324

385

516

65.7

18.0

23.8

30.0

36.6

435

584

74.3

201

26,6

336

40.9

48.7

652

831

225

298

375

45.8

544

729

929



PSA 120mm LONG X-FOOT | M20 |SINGLE INSERT NEAR TWO EDGES

TENSILE CAPACITY, °Nu,c (kN) SHEAR CAPACITY, °Vu,c (kN)

15T EDGE 2" EDGE
e e a e e e s e
13.8 159 178 20.2 225 25.2 6.5 75 84 9.5 10.6 n9

75 75
75 100 161 186 208 235 263 204 79 91 102 M6 129 145
100 100 193 223 249 282 315 353 92 107 M9 1385 151 169
100 125 217 251 281 317 355 397 107 124 189 157 175 196
125 125 253 292 326 369 413 461 122 141 158 179 200 223
125 150 278 321 369 406 454 508 138 159 178 201 225 252
150 150 317 366 409 463 517 579 154 1778 199 225 252 281
200 200 336 388 434 491 549 614 224 258 289 327 365 408
200 250 336 388 434 491 549 614 260 300 335 379 424 474
250 300 336 388 434 491 549 614 338 390 436 494 552 617
300 300 336 388 434 491 549 614 382 441 493 557 623 697

NOTES:

- All design capacities include a reduction factor ® = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20 shall be 75mm

- Effective embedment depth of 124mm considered in the capacity values; including the 8mm nailing plate
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PSA 120mm LONG X-FOOT | M20 [SINGLE INSERT WITH EDGE DISTANCE AND SPACING RESTRICTION

EDGE
DISTANCE,
C,(mm)

75

100

150

200

75

100

150

200

75

100

150

200

75

100

150

200

NOTES:

- All design capacities include a reduction factor ® = 0.6

SPACING
(mm)

100
100
100
100
150
150
150
150
200
200
200
200
300
300
300

300

TENSILE CAPACITY, ON,, . (kN)

CONCRETE COMPRESSIVE STRENGTH (MPa)

N =N =N B Y Y =
8.7 10.0 n2 127 14.2 15.8 8.7 10.0 n2 127 14.2 15.8

12.3

206

29.8

8.7

12.3

206

29.8

8.7

12:8

20.6

29.8

8.7

12.3

206

29.8

14.2

237

344

10.0

14.2

237

344

10.0

14.2

23.7

344

10.0

14.2

237

344

159

265

385

n2

15.9

265

385

n2

15.9

26.5

385

n2

159

265

385

18.0

300

435

127

18.0

30.0

435

12.7

18.0

30.0

435

127

18.0

300

435

201

336

487

14.2

201

336

487

14.2

201

336

48.7

14.2

201

336

48.7

- Shear capacities based on a minimum element thickness of 1.5 x C,
- Absolute minimum edge distance for M20 shall be 75mm

- Effective embedment depth of 124mm considered in the capacity values; including the 8mm nailing plate
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22,5

375

544

15.8

225

875

544

15.8

22.5

875

544

15.8

22.5

375

54.4

SHEAR CAPACITY, OV, . (kN)

CONCRETE COMPRESSIVE STRENGTH (MPa)

12.3

20.6

29.8

8.7

12.3

206

29.8

8.7

12.3

20.6

298

8.7

12.3

20.6

298

14.2

237

344

237

344

159

265

385

n2

159

265

385

n.2

159

26.5

385

n2

159

265

385

18.0

300

435

127

18.0

300

435

12.7

18.0

30.0

435

12.7

18.0

300

435

201

336

48.7

14.2

201

336

48.7

14.2

201

336

487

14.2

201

336

487

225

375

544

158

225

375

544

15.8

225

875

544

15.8

225

375

544



+ PSA ROUND FERRULES - CONCRETE BREAKOUT CAPACITIES

PSA 75mm LONG ROUND | M12,M16,M20 | SINGLE INSERT NEAR ONE EDGE

TENSILE CAPACITY, °Nu,c (kN) SHEAR CAPACITY, °vu,c (kN)

EDGE
DISTANCE, CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

RN
9.0 10.4 1.6 13.2 14.7 16.5 4.2 4.9 58 6.2 6.9 77

50
75 ng 136 152 72 192 215 7 82 92 104 6 129
100 130 150 168 190 212 237 103 79 133 150 168 188
125 130 150 168 190 212 237 138 160 1779 202 226 253
150 130 150 168 190 212 237 176 204 228 258 288 322
175 130 150 168 190 212 237 217 251 280 317 354 396
200 130 150 168 190 212 237 260 300 336 380 425 475
250 130 150 168 190 212 237 352 407 455 515 575 643
300 130 150 168 190 212 237 453 523 584 661 739 826

NOTES:

- All design capacities include a reduction factor @ = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20 shall be 75mm

- Effective embedment depth of 57mm considered in the capacity values;
including the 8mm nailing plate

PSA 75mm LONG ROUND | M12,M16,M20 | SINGLE INSERT NEAR TWO EDGES

TENSILE CAPACITY, ON,, _ (kN) SHEAR CAPACITY, ®V,, . (kN)

15T EDGE 2" EDGE
DISTANCE, | DISTANCE, CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

R
71 83 9.2 10.4 n.7 13.0 3.2 3.7 41 46 &2 58

50 50

50 75 85 98 109 124 138 155 42 49 55 62 69 77
75 75 0 127 142 161 180 201 53 61 69 78 87 97
75 100 n8 136 152 172 192 215 65 75 84 95 106 18
100 100 130 150 168 190 212 237 77 89 100 N3 126 141
100 125 130 150 168 190 212 237 90 104 M6 131 147 164
125 125 130 150 168 190 212 237 104 120 134 152 169 189
150 150 130 150 168 190 212 237 132 153 71 193 216 242
200 200 130 150 168 190 212 237 195 225 252 285 318 356

NOTES:

- All design capacities include a reduction factor @ = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20 shall be 75mm

- Effective embedment depth of 57mm considered in the capacity values, including the 8mm nailing plate
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1%
¥ Tension

PSA 75MM LONG ROUND | M12,M16,M20| SINGLE INSERT o ;
WITH EDGE DISTANCE AND SPACING RESTRICTION A—— g

TENSILE CAPACITY, ®N_  (kN) SHEAR CAPACITY, OV (kN)
EDSE SPACING : :
DISTANCE, (mm) CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)
= EEIEIEIEIEI RN ENEIENCE
6.7 77 8.6 97 4.9 B 6.2 6.9 77

50 100 10.9 122 42

100 100 9.0 10.4 1.6 13.2 14.7 16.5 10.3 n9 13.3 15.0 16.8 18.8
150 100 9.0 104 1.6 13.2 14.7 16.5 176 204 228 268 288 322
200 100 9.0 104 1.6 13.2 14.7 16.5 260 300 336 380 425 475
50 150 8.3 9.6 10.7 12.2 13.6 16.2 4.2 49 bl 6.2 6.9 77
100 150 1.8 13.6 15.2 17.2 19.2 215 10.3 1.9 13.3 15.0 16.8 18.8
150 150 1.8 13.6 15.2 17.2 19.2 215 176 204 228 268 288 322
200 150 1.8 13.6 15.2 17.2 19.2 215 260 300 336 380 425 475
50 200 9.0 10.4 n.6 13.2 14.7 16.5 4.2 49 515 6.2 6.9 77
100 200 13.0 15.0 16.8 19.0 212 23.7 10.3 1.9 13.3 15.0 16.8 18.8
150 200 13.0 15.0 16.8 19.0 212 23.7 176 204 228 2568 288 322
200 200 13.0 15.0 16.8 19.0 212 237 260 300 336 380 425 475
50 250 9.0 10.4 n6 13.2 147 16.5 4.2 4.9 55 6.2 6.9 77
100 250 13.0 15.0 16.8 19.0 21.2 237 103 n9 13.3 15.0 16.8 18.8
150 250 13.0 15.0 16.8 19.0 21.2 237 176 204 228 258 288 322
200 250 13.0 15.0 16.8 19.0 212 237 260 300 336 380 425 475

NOTES:

- All design capacities include a reduction factor @ = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20 shall be 75mm

- Effective embedment depth of 57mm considered in the capacity values; including the 8mm nailing plate
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PSA 96MM LONG ROUND | M12,M16,M20,M24 | SINGLE INSERT NEAR ONE EDGE

SHEAR CAPACITY, OV, _ (kN)

TENSILE CAPACITY, ON, _ (kN)

EDGE
DISTANCE,
C,(mm)

50
75
100
125
150
175
200
250
300

NOTES:

CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

12.3
15.2
18.5
20.8
20.8
20.8
20.8
20.8
20.8

142
176
213
240
240
240
24,0
240
24,0

15.9
19.7
23.8
269
269
26.9
26.9
26.9
269

18.0
22.3
270
30.4
30.4
304
304
304
30.4

- All design capacities include a reduction factor @ = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

201
249
301
34.0
34.0
34.0
34.0
34.0
34.0

- Absolute minimum edge distance for M20/M24 shall be 75mm
- Effective embedment depth of 78mm considered in the capacity values; including the 8mm nailing plate

22.5
278
337
38.0
38.0
38.0
38.0
380
380

46

76

1.0
14.7
18.7
22.9
274
36.9
473

T N T
5% 6.0 6.8 76 84

88
12.7
170
21.6
264
316
427
54.6
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9.9
14.2
19.0
241
296
851
477
611

1.2
1611
215
273
B3I5
40.0
539
69.1

12.5
18.0
240
30.5
374
447
60.3

772

14.0
201
26.9

4.8
50.0
674
86.3



PSA 96MM LONG ROUND | M12,M16,M20,M24 | SINGLE INSERT NEAR TWO EDGES

1 EDGE
DISTANCE,
C1 (mm)
50
50
75
75
100
100
125
125
150
200
200
250
300

NOTES:

2" EDGE
DISTANCE,
C, (mm)
50
75
75
100
100
125
125
150
150
200
250
300
300

8.8 101

101
125
141
171
185
208
208
20.8
20.8
20.8
208
208

TENSILE CAPACITY, ON, _ (kN)

17
144
16.3
19.8
213
240
240
240
24,0
24,0
24,0
24,0

1.3

13.0
161

18.2
221
238
269
269
26.9
269
269
269
269

- All design capacities include a reduction factor @ = 0.6
- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20/M24 shall be 75mm
- Effective embedment depth of 78mm considered in the capacity values; including the 8mm nailing plate
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12.8
14.7
18.3
20.6
250
270
304
304
30.4
30.4
30.4
304
304

143
16.5
204
2311
28.0
301
34.0
34.0
34.0
34.0
34.0
34.0
34.0

16.0
18.4
22.8
258
31.3
33.7
38.0
38.0
38.0
38.0
38.0
38.0
38.0

SHEAR CAPACITY, OV, _(kN)
CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

3

1.0
124
14.0
205
23.8
31.2
8815

4.0 4.5 51 B/ 6.3

127
14.4
16.2
23.7
275
3611
41.0

124
14.2
1611

181

26.5
30.8
40.3
45.8

6.8
84
10.2
121
14.0
1611
18.2
20.5
30.0
348
45.6
51.8

76
94
n4
135
15.7
18.0
20.3
22.9
8815
389
51.0
579

8.4
105
127
151
175
201
22.7
25,6
875
435
571
64.8



PSA 96MM LONG ROUND | M12,M16,M20,M24 | SINGLE INSERT
WITH EDGE DISTANCE AND SPACING RESTRICTION

TENSILE CAPACITY, ®N,_ _ (kN) SHEAR CAPACITY, @V, _(kN)
EDRE SPACING : :
DISTANCE, (mm) CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)
= [ s 20l s ool oo s [0 ] as 2] a0] 50
74 85 9.5 5.3 6.0 6.8 76 8.4

50 100 108 120 134 46
100 100 10 128 143 161 180 202 10 127 142 161 180 201
150 100 123 142 159 180 201 225 187 216 241 273 305 341
200 100 23 142 159 180 201 225 274 316 353 400 447 500
50 150 92 106 M9 134 150 168 46 53 60 68 76 84
100 150 139 160 179 203 227 254 10 127 142 161 180 201
150 150 152 176 197 223 249 278 187 216 241 273 305 341
200 150 152 176 197 223 249 278 274 316 353 400 447 500
50 200 10 128 143 161 180 202 46 53 60 68 76 84
100 200 70 196 220 248 278 311 M0 127 142 161 180 201
150 200 185 213 238 270 301 337 187 216 241 273 305 341
200 200 185 213 238 270 301 337 274 316 353 400 447 500
50 300 123 142 159 180 201 225 46 53 60 68 76 84
100 300 185 213 238 270 301 337 M0 127 142 161 180 201
150 300 208 240 269 304 340 380 187 216 241 273 305 341
200 300 208 240 269 304 340 380 274 316 353 400 447 500
NOTES:

- All design capacities include a reduction factor @ = 0.6

- Shear capacities based on a minimum element thickness of 1.5 x C,

- Absolute minimum edge distance for M20/M24 shall be 75mm

- Effective embedment depth of 78mm considered in the capacity values; including the 8mm nailing plate
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+ STEEL FAILURE OF THREADED INSERTS IN TENSION

PSA X-FOOT FERRULES

DESIGN TENSION CAPACITY OF
ZINC AND GALVANISED STAINLESS STEEL FERRULE, ONus

FERRULE SIZE, D,

MEED YIELD STRENGTH, G STAINLESS
STRENGTH, f (MPa) GALVANISED STEEL(KN)
f (MPa) v FINISH(kN)
M12 50mm long 370 440 350 600 85 4.2
M12 75mm and 96mm long 370 440 350 600 80.8 104
M16 75mm and 96mm long 370 440 350 600 80.8 104
M20 75mm and 96mm long 370 440 350 600 80.8 104
M24 96mm long 370 440 350 600 1258 -

NOTE: All design capacities include a reduction factor @ = 0.8

PSA ROUND FERRULES

ZINC AND GALVANISED
DESIGN TENSION CAPACITY OF

AL L S FERRULE, ®Nus(kN)
YIELD STRENGTH, f (MPa) uTs, f,(MPa)

M12 75mm and 96mm long 370 440 80.8
M16 75mm and 96mm long 370 440 80.8
M20 75mm and 96mm long 370 440 80.8
M24 96mm long 370 440 1204

NOTE: All design capacities include a reduction factor ¢ = 0.8
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+

REDUCED NOMINAL BOLT TENSILE CAPACITY, ®N

TYPICAL BOLT PERFORMANCE INFORMATION

(kN), ® = 0.8

sb’

Grade 4.6

REDUCED NOMINAL BOLT SHEAR CAPACITY, OV,

(kN), ® = 0.8

sb’

Grade 4.6

.

BOLT LENGTH CALCULATION

Washer thickness

Fixture thickness

Nailing plate thickness(8mm)

Minimum thread engagement

Minimum required _  Washer Fixture Nailing plate Minimum thread
bolt length = Thickness * Thickness ¥ Thickness engagement

MINIMUM THREAD ENGAGEMENT (mm)

+

16

COMBINED STEEL FAILURE OF BOLT IN TENSION AND SHEAR

Bolts subjected to combined tension and shear loading shall be designed using the following equation.
(N*/ON_,)? + (V*/QV,,)? < 1.0

N* Applied factored tension load
V* Applied factored shear load
¢Ns,b Design bolt tensile capacity
(DVs’b Design bolt shear capacity
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+ WORKING LOAD LIMITS FOR TEMPORARY CONNECTIONS

Temporary connections are widely used for temporary works in precast concrete elements such as
temporary bracing and strongbacks. The design is based on Working Load Limit (WLL) as per AS3850
and the Factor of Safety (FoS) shall be adopted accordingly.

Working Load Limit (WLL) =R,/ FoS

Inserts recommended by PSA for temporary connections are M20 X-Foot Ferrules (96mm and 120mm long),
M20 Round Ferrules (96mm long) and 20mm Coil Thread Ferrules (96mm long).

Working load limits of inserts are calculated using a factor of safety of 2.25 as AS3850.1 and are tabulated
below. For design purposes, select the minimum of, insert WLL and bolt WLL in both tensile and shear.

WORKING LOAD LIMITS OF PSA INSERTS

TENSILE WLL (kN) SHEAR WLL (kN)
PART NUMBER CONCRETE COMPRESSIVE STRENGTH (MPa) CONCRETE COMPRESSIVE STRENGTH (MPa)

FP2096ZF, FP2096GF, FP2096SS 224 268 289 327 365 409 210 243 271 307 343 384

FP20120ZF, FP20120GF Q| Sy | EYE 451 505 564 218 251 281 318 &S | K

P2096ZF, P2096GF 154 178 19.9 25 | 282 281 202 234 261 295 330 369

FC2096ZF 224 258 289 327 365 409 210 243 271 307 343 384
NOTES:

« Minimum edge distance of 150mm in all directions required to achieve tensile WLL of FP2096ZF, FP2096GF, FP2096SS, P2096ZF, P2096GF
and FC2096ZF

« Minimum edge distance of 200mm in all directions required to achieve tensile WLL of FP20120ZF, FP20120GF

« Minimum edge distance of 300mm towards load direction, minimum edge distance of 450mm in all other directions and minimum element
thickness of 150mm required to achieve shear WLL

- N12 300mm long cross bar required in P2096ZF/GF to develop rated capacities

« Minimum FoS of 2.25 included in all above WLL values

Tensile Load

Grade 4.6 Bolt Temporary

Brace

Threaded Insert/
Shear Load Ferrule

Example of a temporary connection
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+

NOTES
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NOTES
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