TR STUD ANCHOR (STAINLESS STEEL RANGE)

Concrete Capacity Method

PRODUCT FEATURES

e Through bolt fixing, torque controlled expansion metal anchor.

e Long thread for various embedment depth.

¢ Wide range of lengths and diameters for installation flexibility.

* Anti-rotation lugs.

MATERIAL SPECIFICATIONS

Bolt: Cold stamped stainless steel, grade A2, acc. to

EN 10088-3.

to EN 10088-2.

Nut: DIN 934; Stainless steel AISI 316 similar acc. to 1SO 3506-2.
Washer: DIN 125, DIN 9021; Stainless steel AISI 316 similar acc.

e Clip: Stainless steel, grade A2, acc. to EN 10088-2.
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SUBSTRATES

e RC concrete C20/25 to C50/60 at maximum according to EN
206-1:2000-12.
e Solid stone & other solid masonry.
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BASIC LOADING DATA FOR TR-S

e For static and quasi-static loadings.
e For non-cracked concrete only.
e Only a single anchor is considered.

* No anchor spacing and edge distance influences.

e Concrete compressive strength C20/25 (f

ck,cube

e Loading applicable to stainless steel A2 only.

=25 N/mm?).

CHARACTERISTIC RESISTANCE [F_ ] Standard Anchorage Depth Reduced Anchorage Depth

Anchor Size M12

Effective Depth, h [mm] 40 50 55 65 85 100 30 35 40 50 60 75

Tensile Load, [\ [kN] 9.0 12.0 13.4 20.9 29.1 41.7 32 7.5 8.3 141 17.6 26.0
Shear Load, V,, [kN] 6.6 12.0 19.0 27.6 51.5 80.3 6.6 12.0 19.0 27.6 51.5 80.3

DESIGN RESISTANCE [F_ ] Standard Anchorage Depth

Reduced Anchorage Depth

" " Rec

Anchor Size Mé M8 | M10 | M12 | M16 | M20 Mé M8 | M10 | M12 | M16 | M20
Effective Depth, h, [mm] 40 50 55 65 85 100 30 35 40 50 60 75
Tensile Load, N, [kN] 6.0 8.0 8.9 13.9 | 194 | 27.8 2.1 5.0 55 9.4 1.7 | 173
Shear Load, V,, [kN] 4.2 7.7 122 | 17.7 | 33.0 | 515 4.2 7.7 122 | 17.7 | 33.0 | 515
RECOMMENDED LOAD [F__] Standard Anchorage Depth
Anchor Size M6 M8 M10 | M12 | M16 | M20 Mé M8 M10 | M12 | M16 | M20
Effective Depth, h,, [mm] 40 50 55 65 85 100 30 35 40 50 60 75
Tensile Load, N, [kN] 43 5.7 6.4 9.9 13.9 19.9 15 36 39 6.7 8.4 12.4
Shear Load, V [kN] 3.0 5.5 8.7 126 | 236 | 3638 3.0 5.5 8.7 126 | 236 | 36.8

» MECHANICAL PROPERTIES

245.0

Cross Sectional Area, A,
Nominal Tensile Strength At Thread, f,
Nominal Tensile Strength At Taper, f,,

Elastic Moment Of Resistance, W,

Design Bending Moment, M,

The design bending moment is derived from M,

where the partial safety factor is 1.4.

[mm?]

[N/mm?]
[N/mm?]

[mm?]

[Nm]

Rd,s
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600
700

2775

1

28.1

=M gy where the partial safety factor is 1.56 .The recommended bending moment is derived from M
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TR STUD ANCHOR (STAINLESS STEEL RANGE) Concrete Capacity Method

» SETTING DETAILS

ANCHOR SIZE | M6 | M3 | M10 | M12 | M16 | M20
Drilled Hole Diameter, d, [mm] 6 8 10 12 16 20
Recommended Torque, T, [Nm] 7 20 35 60 120 240
Fixture Hole Diameter, d, [mm] 7 9 12 14 18 22
Wrench Size, W 10 13 17 19 24 30
Standard Anchorage Depth
Minimum Hole Depth, h, [mm] 55 70 80 90 120 145
Embedment Depth, h_ [mm] 50 60 65 75 100 125
Standard Effective Anchorage Depth, hem g [mm] 40 50 55 65 85 100
Minimum Concrete Thickness, h [mm] 75 90 100 115 160 190
Maximum Fixture Thickness, t, [mm] L-55 L-70 L-80 L-90 L-120 L-145
Critical Anchor Spacing, San [mm] 120 150 165 195 255 300
Minimum Anchor Spacing, s [mm] 40 50 55 65 85 100
Critical Edge Distance, Con [mm] 60 75 85 100 130 150
Minimum Edge Distance, c [mm] 40 50 55 65 85 100

Reduced Anchorage Depth

Minimum Hole Depth, h, [mm] 40 45 55 70 80 110
Embedment Depth, h_ [mm] 35 40 50 60 75 95
Reduced Effective Anchorage Depth, h,, [mm] 30 35 40 50 60 75
Minimum Concrete Thickness, h . [mm] 75 90 100 115 160 190
Maximum Fixture Thickness, t,, [mm] L-40 L-45 L-55 L-70 L-80 L-110
Critical Anchor Spacing, s, [mm] 90 105 120 150 180 225
Minimum Anchor Spacing, s [mm] 30 35 40 50 60 75
Critical Edge Distance, Con [mm] 45 55 60 75 90 115
Minimum Edge Distance, c_ [mm] 30 35 40 50 60 75
/
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1. Examine the concrete base is well compact and porosity is insignificant. Drill a hole through the pre-drilled hole fixture into concrete at right angle to the substrate surface,
to the specified diameter and depth.

2. Clean the drilled hole by using air pump or brush prior inserting the anchor.

3. Insert the anchor into the drilled hole by tapping lightly with a hammer until the fixing depth is reached. The installation could be done through the fixture hole.

4. Tighten the anchor according to the recommended torque.
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TR STUD ANCHOR (STAINLESS STEEL RANGE) Concrete Capacity Method

TENSION LOAD [N, ]

Design Tensile Resistance, N, ;: lower value of [Ny, : Ny, 5 N, |
Design Steel Tensile Resistance: Negs

Design Pull-Out Resistance: Negp = Np - Yon- Won

Design Concrete Cone Resistance: Noge = Ny W Wo- W oy

STEEL TENSILE RESISTANCE [N

Rd,s]

e For static and quasi-static loadings. N
¢ Only asingle anchor is considered.
 For non-cracked concrete only. mx%m
* Loading applicable to stainless steel A2 only.

Standard Anchorage Depth Reduced Anchorage Depth
wo | wa | o |z | wis
hy 40 50 55 65 85

[mm] 100 30 35 40 50 60 75
[kN] 6.4 1.7 18.6 27.0 50.4 78.6 6.4 1.7 18.6 27.0 50.4 78.6

N

Rd, s

The design steel tensile resistance is derived from N, =
partial safety factor is 1.4.

where the partial safety factor is 1.87. The recommended load is derived from N, =N,

/vy, where the

ries ! Tuisn

PULL-OUT RESISTANCE [Nmp]

e For static and quasi-static loadings.

N
e For non-cracked concrete only.
e Only asingle anchor is considered.
¢ No anchor spacing and edge distance influences.
e Concrete compressive strength 20/25 (f, ., = 25 N/mm?).
 Loading applicable to stainless steel A2 only.
Standard Anchorage Depth Reduced Anchorage Depth

wo | wa Lo iz | s

h [mm] 40 50 55 65 85 100 30 35 40 50 60 75

N [kN] 6.0 8.0 8.9 139 194 278 21 5.0 5.5 9.4 1.7 173
The design pull-out resistance is derived from N°,, = N°, /v, , where partial of safety factor varies for different sizes. The recommended load is derived from N, =N°,

/vy, where the partial safety factor is 1.4.

CONCRETE CONE RESISTANCE [N, |

¢ For static and quasi-static loadings. N
¢ For non-cracked concrete only.

¢ Only a single anchor is considered.

* No anchor spacing and edge distance influences.
¢ Concrete compressive strength C20/25 (fckcube =25 N/mm?).
¢ Loading applicable to stainless steel A2 only.

Standard Anchorage Depth Reduced Anchorage Depth
ANCHOR SIZE M6 mmm
hy [mm] 40 50 55 65 85 100 30 35 40 50 60 75
Ne [kN] 8.5 11.9 13.7 176 264 337 5.5 7.0 85 11.9 156 219

Rd, ¢

The design concrete cone resistance is derived from N°, =
the partial safety factor is 1.4.

where the partial safety factor is 1.5. The recommended load is derived from N°,

Recc

rie Ve =N,/ where
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TR STUD ANCHOR (STAINLESS STEEL RANGE) Concrete Capacity Method

SHEAR LOAD [V, ]

Design Shear Resistance, V. : lower value of [V, ;1 Vi, i Vi) s
Design Steel Shear Resistance: Veas
Design Concrete Edge Shear Resistance: Vege = Ve« oy Par- Yau
Design Concrete Pry-Out Resistance: Vesw = Viie Pove Porur You
STEEL SHEAR RESISTANCE [V, ]
e For static and quasi-static loadings. v
* Only a single anchor is considered. o
e For non-cracked concrete only. a
¢ Loading applicable to stainless steel A2 only. @
Standard Anchorage Depth Reduced Anchorage Depth

wo | wo o L iz s |

h, [mm] 40 50 55 65 85 100 30 35 40 50 60 75

V, [kN] 42 7.7 12.2 17.7 33.0 51.5 4.2 7.7 12.2 17.7 33.0 51.5

Rd, s

=V,

The design steel shear resistance is derived from V, ks

partial safety factor is 1.4.

CONCRETE EDGE SHEAR RESISTANCE [V, ]

* For static and quasi-static loadings. v
e For non-cracked concrete only. F T »
e Only a single anchor is considered.

/Yy, where the partial safety factor is 1.56. The recommended load is derived from V=V,

s /vy, where the

[

¢ No anchor spacing 'and edge distance influences. i
e Concrete compressive strength C20/25 (fck’Cuhe =25 N/mm?). = B
e Loading applicable to stainless steel A2 only.
Standard Anchorage Depth Reduced Anchorage Depth
ANCHOR SIZE Mé mmm
hy [mm] 40 50 55 65 85 100 30 35 40 50 60 75
o [mm] 40 50 55 65 85 100 30 35 40 50 60 75
Vore [kN] 2.8 45 5.8 8.2 14.2 203 1.8 2.7 3.6 5.6 8.4 13.2
The design concrete edge shear resistance is derived from V°,, = V°, /vy, , where the partial safety factor is 1.5. The recommended load is derived from \V°, . =V°, /v,

where the partial safety factor is 1.4.

CONCRETE PRY-OUT RESISTANCE [VRMP]

e For static and quasi-static loadings. vV

e For non-cracked concrete only. < 3 1
 Only a single anchor is considered.

e No anchor spacing and edge distance influences. Tﬂ

e Concrete compressive strength C20/25 (fck’cube =25 N/mm?). =

L]

Loading applicable to stainless steel A2 only.

Standard Anchorage Depth Reduced Anchorage Depth
T — A AT
h, [mm] 40 50 55 65 85 100 30 35 40 50 60 75
[kN] 8.5 11.9 13.7 353 52.8 67.3 5.5 7.0 8.5 11.9 31.3 43.7

\e

Rd,

where the partial safety factor is 1.5. The recommended load is derived from \?°, =W

The design concrete pry-out resistance is derived from \°,, =" Rec.cp a0 ! Ve

Rd,cp Rk,cp /YMp,v
where the partial safety factor is 1.4.

COMBINED TENSION & SHEAR

N

de
y — 1.2

v <

Rd

Sd

Combined Tension & Shear: +

Rd

The resultant force must be satisfied to the above conditions. The designer must cross check the loading conditions, types of applied loads and substrate to ensure the recommended
anchor is applicable to the actual site applications. This would avoid any design faults which commonly caused by inconclusive load requirements with respective to actual site conditions.
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TR STUD ANCHOR (STAINLESS STEEL RANGE)

Concrete Capacity Method

» INFLUENCING FACTORS - TENSION

INFLUENCE OF ANCHORAGE DEPTH [W

h, 15
W= (h—‘)

ef

Limits: h

<h <h

efred = act = ef std

]

INFLUENCE OF CONCRETE STRENGTH ON PULL-OUT AND CONCRETE CONE RESISTANCE [‘P‘i

f(k cube
o= [ 735

ol

Limits: 25 MPa < f, .. < 60 MPa
Concrete Strength Designation (ENV 206) C20/25 C25/30 C30/37 C 35/45 C 40/50 C50/60
Concrete Cylinder Strength, f, | [MPa] 20 25 30 35 40 50
Concrete Cube Strength, fdmube [MPa] 25 30 37 45 50 60
Concrete Strength Factor, We 1.00 1.10 1.22 1.34 1.4 1.55

INFLUENCE OF ANCHOR SPACING [y_,]

Standard Anchorage Depth Reduced Anchorage Depth

Anchor Spacing ‘s’ [mm] M6 M8 | M10 | M12 | M16 | M20 Anchor Spacing ‘s’ [mm] M6 M8 | M10 | M12 | M16 | M20
40 0.67 30 0.67
50 0.71 | 0.67 35 0.69 | 0.67
55 0.73 | 0.68 | 0.67 40 0.72 | 0.69 | 0.67
65 0.77 | 0.72 | 0.70 | 0.67 50 0.78 | 0.74 | 0.71 | 0.67
85 0.85 | 0.78 | 0.76 | 0.72 | 0.67 60 0.83 | 079 | 0.75 | 0.70 | 0.67
100 092 | 083 | 0.80 | 0.76 | 0.70 | 0.67 75 092 | 086 | 0.81 | 0.75 | 0.71 | 0.67
120 1.00 | 0.90 | 086 | 0.81 | 0.74 | 0.70 90 1.00 | 093 | 0.88 | 0.80 | 0.75 | 0.70
150 1.00 | 095 | 0.88 | 0.79 | 0.75 105 1.00 | 094 | 085 | 0.79 | 0.73
165 1.00 | 092 | 082 | 0.78 120 1.00 | 0.90 | 0.83 | 0.77
195 1.00 | 0.88 | 0.83 150 1.00 | 092 | 0.83
255 1.00 | 0.93 180 1.00 | 0.90
300 1.00 225 1.00
Critical Spacing ‘s " [mm] 120 150 165 195 255 300 Critical Spacing ‘s " [mm] 90 105 120 150 180 | 225
Minimum Spacing ‘s ' [mm] 40 50 55 65 85 | 100 Minimum Spacing ‘s ' [mm] 30 35 40 50 60 75
W= 05+ s Limits: Suin < S < S, ‘ s ‘ s ‘
6" h, s..=10"h,
oY

Cone Failure Anchor

INFLUENCE OF EDGE DISTANCE [“’c,N]

Reduced Anchorage Depth

Edge Distance ‘c’ [mm] M6 M8 | M10 | M12 | M16 | M20 Edge Distance ‘c’ [mm] M6 M8 | M10 | M12 | M16 | M20
40 0.76 30 0.76
50 0.88 | 0.76 35 0.84 | 0.76
55 094 | 0.81 | 0.76 40 092 | 0.83 | 0.76
65 1.00 | 0.90 | 0.85 | 0.76 45 1.00 | 0.89 | 0.82
75 1.00 | 0.93 | 0.83 50 0.96 | 0.88 | 0.76
85 1.00 | 0.90 | 0.76 55 1.00 | 0.94 | 0.81
100 1.00 | 0.84 | 0.76 60 1.00 | 0.85 | 0.76
130 1.00 | 0.90 75 1.00 | 0.88 | 0.76
150 1.00 90 1.00 | 0.85
Critical Edge Distance ‘c,’ [mm] 60 75 85 100 | 130 | 150 115 1.00
Minimum Edge Distance ‘c_, ' [mm] | 40 50 55 65 85 100 Critical Edge Distance ‘c' [mm] 45 55 60 75 90 115
. Minimum Edge Distance ‘c_ ‘" [mm] | 30 35 40 50 60 75
Wey =029+ 047 « h—c Hmits: o < € S
of min 1.0 ef
c, =15~

Conéailure
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TR STUD ANCHOR (STAINLESS STEEL RANGE) Concrete Capacity Method

» INFLUENCING FACTORS - SHEAR

INFLUENCE OF CONCRETE STRENGTH ON CONCRETE EDGE SHEAR AND CONCRETE PRY-OUT

RESISTANCE [lPBv]
f
Wy = HsL Limits: 25 MPa < f, .. < 60 MPa
Concrete Strength Designation (ENV 206) C20/25 C25/30 C30/37 C 35/45 C 40/50 C50/60
Concrete Cylinder Strength, f, | [MPa] 20 25 30 35 40 50
Concrete Cube Strength, fduubE [MPa] 25 30 37 45 50 60
Concrete Strength Factor, Wey 1.00 1.10 1.22 1.34 1.4 1.55

INFLUENCE OF SHEAR LOAD DIRECTION [¥_,]

Load Type | Angle, a [°] | Y.y —
Oblique 0° 0° < a<15° 1.00
Oblique 30° 15° < a < 37.5° 1.14 :
PR K St gk AL LI Al 0°
Oblique 45° 37.5° <a < 52.5° 1.35 E ///
H <|a
Oblique 60° 52.5° 67.5° 1.7 :
ique <a < E \V

Oblique 90° 67.5° <a < 90° 2.00 5;0"

INFLUENCE OF ANCHOR SPACING AND EDGE DISTANCE ON CONCRETE EDGE SHEAR

RESISTANCE [¥_ ]

C C
Wov= ¢ * T for single anchor towards a concrete edge

3c+s <
=12, [ for two anchors when s < 3¢

V6 Conin
3C+s, 45, +5 3 )
Yor= " 3¢ * q for multiple anchors when's, to's | < 3cand ¢, > 1.5¢
c / cm\'n
Weov 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 | 38 | 40
Edge influencewith | 4 o0 | 431 | 166 | 200 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572 | 627 | 683 | 741 | 800
single anchor

1.0 067 | 084 | 103 | 122 | 143 | 165 | 1.88 | 212 | 236 | 262 | 289 | 3.16 | 3.44 | 373 | 403 | 433

15 075 | 093 | 112 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 303 | 331 | 360 | 389 | 419 | 450

20 083 | 102 | 122 | 143 | 165 | 189 | 213 | 238 | 263 | 290 | 318 | 346 | 375 | 405 | 435 | 467

25 092 | 111 | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 3.04 | 332 | 361 | 390 | 421 | 452 | 483

3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 376 | 406 | 436 | 468 | 500

35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 304 | 332 | 361 | 391 | 421 | 452 | 484 | 517

40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405 | 436 | 468 | 500 | 5.33

45 196 | 221 | 247 | 274 | 3.02 | 331 | 360 | 390 | 420 | 452 | 484 | 517 | 550

5.0 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435 | 467 | 500 | 533 | 567

55 271 | 299 | 328 | 357 | 388 | 419 | 450 | 482 | 515 | 549 | 583

6.0 283 | 311 | 341 | 371 | 402 | 433 | 465 | 498 | 531 | s65 | 6.00

sic,, 6.5 324 | 353 | 384 | 416 | 447 | 480 | 513 | 547 | 582 | 617
7.0 367 | 398 | 429 | 462 | 495 | 529 | 563 | 598 | 633

75 411 | 443 | 476 | 510 | 544 | 579 | 614 | 650

8.0 457 | 491 | 525 | 559 | 595 | 630 | 667

85 505 | 540 | 575 | 610 | 647 | 6.83

9.0 520 | 555 | 590 | 626 | 6.63 | 7.00

95 560 | 605 | 642 | 679 | 717

10.0 621 | 658 | 695 | 7.33

105 674 | 712 | 750

11.0 728 | 767

15 7.83

120 8.00
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