DROP-IN ANCHOR

Linc Goated Steel

Deformation-control Expansion Female Anchor

Performance 1\ EYCIGE Installation

Technical Data

hy Anchor| @ Inner | Total Min (4] Drilling | Bolt | Max | Ramset| Drill bit Setting
depth | Internal| thread |anchor | thick of |Drill bit| depth | size tighten| power | type-size tool

Drop-in thread | length | length | base torque | tool

material code

(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (Nm)
Nt d L2 L Pimin ho hy Tinst
M6x25 25 6 8 25 50 8 28 M6 6 | DD527 | R3PLUS-8 | SETDS1
M8x30 30 8 12 30 60 10 33 M8 | 10 | DD527 |[R3 PLUS-10| SETDS2
M10x40 40 10 16 40 80 12 43 | M10 | 20 | DD527 |R3 PLUS-12| SETDS3

=
E'HD M10x30
= 30 10 10 30 60 12 33 M10 12 DD527 |R3 PLUS-12 | SETDS3
JZ> (Flanged)
o M12x50 50 12 20 50 100 16 53 M12 40 DD527 |R3 PLUS-16 | SETDS4
> MATERIAL
; Sleave: M16x65 65 16 24 65 130 20 68 M16 95 DD543 |R3 PLUS-20 | SETDS5
% Steel ' M20x80 80 20 28 80 160 24 83 M20 | 180 | DD543 R3 PLUS-24 | SETDS6
5 5/16"x30 30 5/16" 12 30 60 10 58] 5/16" 10 DD527 |R3 PLUS-10 | SETDS2
¢:,U> Expansion plug: 3/8"x40 40 3/8" 16 40 80 12 43 3/8" 20 DD527 |R3 PLUS-12 | SETDS3
Steel 3/8"x30
30 3/8" 10 30 60 12 &3 3/8" 12 DD527 |R3 PLUS-12 | SETDS3
. (Flanged)
Coating:

1/2"x50 50 12" 20 50 100 16 53 172" 40 | DD527 |R3 PLUS-16 | SETDS4
5/8"x65 65 5/8" 24 65 130 20 68 5/8" 95 | DD543 |R3 PLUS-20 | SETDS5

Zinc coated (5um)

INSTALLATION

Anchor Mechanical Properties

CARBON STEEL Mé M8/5/16” M10/3/8” M12/1/2“ M16/5/8“ M20
fuk (N/mm2) Min. tensile strength 440 440 430 320 450 450
fyk (N/mm2) Yield strength 350 350 340 260 320 320
Ag (mm?2) Stressed cross-section 24.3 32.0 40.7 96.3 125.5 159.8
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DROP-IN ANCHOR

Linc Goated Steel

Ultimate Loads (NRu,m, VRu,m) / Characteristic Loads (NRk, VRk) in kN

TENSILE @ Concrete strength 30 N/mmz2

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
het (mm) 25 30 40 50 65 80 VRu,m (KN) 66 98 17.0 263 448 68.1
NRu,m (kN) 75 100 158 225 33.8 465 Vi (kN) 53 7.8 13.6 210 358 545
Ngy (kN) 69 91 140 195 289 395

Anchor size 3/8"* M10* 5/16" 3/8" 1/2” 5/8" Anchor size 3/8"* M10* 5/16” 3/8" 1/2” 5/8"
hes (mm) 30 30 30 40 50 65 VRum (kN) 104 104 9.8 17.0 263 448
Ngu,m (kN) 10.0 100 10.0 158 225 33.8 Vi (kN) 84 84 7.8 136 210 358
Ngy (kN) 91 91 91 140 195 289

Design Loads (NRd, VRd) for one anchor without edge or spacing influence in kN

TENSILE @ Concrete strength 30 N/mmz2

VRd =

SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
hef (mm) 25 30 40 50 65 80 VRd (kN) 4.2 6.3 109 16.8 287 436
NRg (kN) 3.8 5.0 79 10.8 16.1 21.9

Anchor size 3/8“* M10* 5/16” 3/8” 1/2" 5/8" Anchor size 3/8”* M10* 5/16” 3/8” 1/2” 5/8"
hef (mm) 30 30 30 40 50 65 VR4 (kN) 6.7 6.7 6.3 109 16.8 287
Ngq (kN) 5.0 5.0 5.0 7.8 10.8 16.1 YMs,V =1.25

YmeN=18

Recommended Loads (Nyec, Vrec) for one anchor without edge or spacing influence in kN

NRri Vv Vrk
Nrec = N N rec= &~
YMC,N : YF YMS,V : YF

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mm?2
Anchor size M6 M8 M10 M12 M16 M20 Anchor size M6 M8 M10 M12 M16 M20
het (mm) 25 30 40 50 65 80 Viec (kN) 30 45 78 120 205 31.2
Nyec (kN) 2.7 3.6 5.6 7.7 1.5 157
Anchor size 3/8”* M10* 5/16” 3/8” 1/2” 5/8” Anchor size 3/8”* M10* 5/16” 3/8" 1/2" 5/8"
hes (mm) 30 30 30 40 50 65 Viec (kN) 48 48 45 78 120 205
Nrec (kN) 36 36 36 56 77 115 Ye=14
Ye=14 YMS,V =125
Ynme N =18

(*) Flanged type

Grade 8.8 bolt is used in conjunction with Drop-In anchor to derive on its performance
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DROP-IN ANGHOR

linc Coated Steel 7

H

CC-Method

TENSILE in kN SHEAR in kN
Concrete cone resistance Concrete edge resistance
Concrete strength 30 N/mm? Concrete strength 30 N/mm?
NRd,c = NOrqc - fa - Ws - Wen VRd,c = VOrac - fov - Psev
hef(mm) hef :
€ ]mm
NOgqg ¢ (kN) 38 50 7.8 108 16.1 219 Cmin 35 60 75 90 120 150

50 60 80 100 130 160

Smin

hef(mm)
NOgq,c (kN) 50 50 50 7.8 108 16.1
v — 18 hef (mm) 30 30 30 40 50 65
Mc,N = * Cmin 60 60 60 75 90 120
*Flanged type Smin 60 60 60 80 100 130
VOgq.c (kN) 81 81 7.6 133 205 3438
YMc,V =18

*Flanged type

Steel resistance

Steel resistance

NRgg s (kN) 94 117 205 37.7 479 VRa,s (kN) 33 44 55 96 176 225
NRd s (kN) 1.7 1.7 205 37.7 VRd,s (kN) 4.4 5.5 4.4 5.5 9.6 17.6
YMs,N = 1.5 for bolt grade 5.8and 8.8 YMS,V =16

* Flanged type * Flanged type

Concrete pry-out failure
Concrete strength 30 N/mm?2

<‘
o

Rd,cp (KN) 7.7 101 155 217 321 439

VOz4g,cp (KN) 101 101 101 155 217 321
Ymeyv =138
v v
Ngg = min (Nggc ; Ngg,s) VRd = min (VR4 ; VRd,s ; VRd,cp)
ﬁN:NSd/NRdS'I ﬁV:VSd/VRdS'I
i
PN +pV<1.2
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle { [°] fov 90° v
C16/20 0.81 C35/45 1.21 0~50 1.0 ;
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2
C30/37 1.10 C50/60 1.40 80 1.5

90~180 2.0
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DROP-IN ANGHOR

Linc Coated Steel 4/4

CC-Method

W,  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N Spacing, s Reduction Factor Wg
Non-cracked concrete

50 0.83
60 0.90 0.83
75 1.00 0.92 0.81
80 0.94 0.83

$=054+ —S 90 1.00 0.88 0.80

Bhe 100 0.92 0.83

Smin < $ < SerN 120 1.00 0.90 0.81
Sern = 3het 130 0.93 0.83
150 1.00 0.88 0.81
160 0.91 0.83
195 1.00 0.91
240 1.00

W, must be used for each spacing
influenced the anchors group

| Wen | INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N Edge, ¢ Reduction Factor W¢ N

Non-cracked concrete

88 1.00
o 105 1.00
140 1.00
175 1.00
230 1.00
W, n must be used for each distance 280 1.00
influenced the anchors group
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Comin = 3.5het

We,n,min = 1.0, no reduction is permitted

- INFLUENCED OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

FOR SINGLE ANCHOR FASTENING Reduction Factor W ¢y
Non-cracked concrete

Ws.cv 1.00 131 1.66 202 241 283 326 3.72 419 469 520 b5.72

FOR 2 ANCHORS FASTENING Reduction Factor Wg_c v
Non-cracked concrete

1.0 0.67 084 1.03 122 143 165 188 212 236 262 289 3.16
1.5 075 093 112 133 154 1.77 200 225 250 2.76 3.03 3.31
2.0 083 1.02 122 143 165 189 212 238 263 290 3.18 3.46
2.5 092 1.11 132 154 1.77 200 225 250 277 3.04 332 361
3.0 1.00 1.20 142 164 1.88 212 237 263 290 3.18 3.46 3.76
3.5 1.30 1562 175 199 224 250 276 3.04 3.32 3.61 391
4.0 162 186 210 236 262 289 3.17 3.46 3.75 4.05
4.5 1.96 221 247 274 3.02 331 360 3.90 4.20
5.0 233 259 287 3.15 3.44 374 4.04 435
5.5 271 299 328 357 3.88 4.19 450
6.0 2.83 3.11 341 371 402 433 465

FOR OTHER CASE OF FASTENINGS

W oy= 3C+S1+S;+S3+ ... +Spq [ c
3nCpmin V Cmin
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DROP-IN ANGHOR

Stainless Steel (SUS316)

Deformation-control Expansion Female Anchor

Performance Material

Installation

Technical Data

h, Drop-In Anchor Q@ Inner | Total Min (6] Drilling | Bolt | Max |Ramset Drill bit
Stainless depth | Internal | thread | anchor | thick of | Drill bit | depth size |tighten| power | type-size
Steel thread | length | length | base torque | tool
material code
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (Nm)
et d L2 L Rz ho hy T
M6x25 25 6 8 25 50 8 28 M6 6 DD527 | R3 PLUS-8
M38x30 30 8 12 30 60 10 33 M8 10 DD527 | R3 PLUS-10
= M10x40 40 10 16 40 80 12 43 M10 20 DD527 | R3 PLUS-12
E'; M12x50 50 12 20 50 100 16 58 M12 40 DD527 | R3 PLUS-16
g M16x65 65 16 24 65 130 20 68 M16 95 DD543 | R3 PLUS-20
S MATERIAL
; Sleeve:
% Expansion plug: STAINLESS STEEL : M6 M3 M10 M12 M16
SUS316 fuk (N/mm?2) Min. tensile strength 600 600 600 600 600
fyx (N/mm2) Yield strength 480 480 480 480 480
As (mm?2) Stressed cross-section 24.3 32.0 40.7 72.0 125.5

INSTALLATION
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DROP-IN ANCHOR
Stainless Steel (SUS316)

Ultimate Loads (NRuy,m. VRu,m) / Characteristic Loads (NRk, VRk) in kN

TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mm?2

Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
het (mm) 25 30 40 50 65 VRu,m (kN) 6.6 9.8 17.0 26.3 44.8
NRy,m (kN) 7.5 10.0 15.8 22.5 33.8 Vpi (kN) 5.3 7.8 13.6 21.0 35.8
NRgy (kN) 6.9 9.1 14.0 19.5 28.9

Design Loads (NRd, VRd) for one anchor without edge or spacing influence in kN

NRk VRk
NRd = VRd =
YMe,N Yms,v
TENSILE @ Concrete strength 30 N/mm2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
hes (mm) 25 30 40 50 65 Vra (kN) 33 4.9 85 131 224
Ngg (kN) 38 50 78 108 16.1 Ymsy = 1-6

Ymen =1-8
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Recommended Loads (Nyec, Vrec) for one anchor without edge or spacing influence in kN

NRk VR
Nree= ———— Viees ————
YMc,N : YF YMs,V : YF
TENSILE @ Concrete strength 30 N/mmz2 SHEAR @ Concrete strength 30 N/mm2
Anchor size M6 M8 M10 M12 M16 Anchor size M6 M8 M10 M12 M16
het (mm) 25 30 40 50 65 Viec (kN) 2.3 35 6.1 94  16.0
Nyec (kN) 2.7 3.6 5.5 7.7 11.5 YF =14
YF = 1 4 YMS,V = 16
Ymen=138

SUS316 bolt is used in conjunction with Drop-In anchor to derive on its performance

175



=
m
o
I
>
=
o
>
B
b
2
o
I
o
X
»

DROP-IN ANGHOR

Stainless Steel (SUS316) -

S~
=H

CC-Method

TENSILE in kN SHEAR in kN
Concrete cone resistance Concrete edge resistance
Concrete strength 30 N/mm? Concrete strength 30 N/mm?
Nggc = N o Ws- Wen VRd,e = VOrac fe - fv - Pscv
hes (mm) 25 30 40 50 65
NOgq, (kN) 38 50 78 108 16.1 het (mm) 25 30 40 50 65
Cmin 35 60 75 90 120
Ymen=18 :
Smin 50 60 80 100 130
Vg4, (kN) 5.6 8.1 140 223 372
YMc,V =18

Steel resistance

NRad,s (kN) 8.1 9.6 122 216 377 Vias (kN) 16 60 6 e 936
YMs,N = 1.8 for M6 Yooy =16
YMs,N = 2.0 for M8 to M20

Steel resistance

Concrete pry-out failure
Concrete strength 30 N/mm?2

VO cp (KN) 7.7 10.1 1565 217 321
YMc,V =18
Ngd = min (Nrg,c ; NRa,s) Vgd = min (Vgy,c: Vrd,s ; VRd,cp)
BN =Ngg/ Ngg<1 PV =Vsgq/ Vga <1
PN+ PV <12
- INFLUENCE OF CONCRETE - INFLUENCE OF SHEAR LOADING DIRECTION
Concrete Grade fs Concrete Grade fs Angle § [°] fov
C16/20 0.81 C35/45 1.21 0~50 1.0
C20/25 0.90 C40/50 1.28 60 1.1
C25/30 1.00 C45/55 1.34 70 1.2
C30/37 1.10 Cb0/60 1.40 80 1.5
90~180 2.0

176



DROP-IN ANGHOR

Stainless Steel (SUS316) 414

CC-Method

W,  INFLUENCE OF SPACING FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD

N Spacing, s Reduction Factor Wg
Non-cracked concrete

50 0.83
60 0.90 0.83
75 1.00 0.92 0.81
80 0.94 0.83 0.77
W =05+ —S 90 1.00 0.88 0.80 0.73
Bher 100 0.92 0.83 0.76
Smin < S < Sery 120 1.00 0.90 0.81
Sor = 3hes 130 0.93 0.83
, 150 1.00 0.88
Ws must be used for each spacing
influenced the anchors grou 160 0.91
group 195 1.00
2
| Wen | INFLUENCE OF EDGE FOR CONCRETE CONE RESISTANCE IN TENSILE LOAD o
Q
N Edge, ¢ Reduction Factor ¢ N <Zt
Non-cracked concrete &l
. Me M8 M0 M2 M6 9
88 1.00 Z
105 1.00 5
140 1.00 @
175 1.00 =
Coin = 3.5he 230 1.00
W, n must be used for each distance We,N,min = 1.0, no reduction is permitted

influenced the anchors group

- INFLUENCED OF SPACING AND EDGE DISTANCE FOR CONCRETE EDGE RESISTANCE IN SHEAR LOAD

FOR SINGLE ANCHOR FASTENING Reduction Factor Wg_c v
Non-cracked concrete

W v 1.00 131 166 202 241 283 326 372 419 469 520 b5.72

FOR 2 ANCHORS FASTENING Reduction Factor Wg.c v
Non-cracked concrete

1.0 0.67 084 1.08 122 143 165 188 212 236 262 289 3.16
1.5 0.75 093 1.12 133 154 177 200 225 250 276 3.03 3.31
2.0 0.83 1.02 122 143 165 189 212 238 2.63 290 3.18 3.46
2.5 092 111 132 154 1.77 200 225 250 277 3.04 332 361
3.0 1.00 1.20 142 1.64 1.88 212 237 263 290 3.18 3.46 3.76
35 1.30 162 175 199 224 250 276 3.04 332 3.61 391
4.0 162 186 210 236 262 289 3.17 346 3.75 4.05
4.5 196 221 247 274 3.02 331 360 3.90 4.20
5.0 233 259 287 3.15 3.44 374 4.04 435
55 271 299 328 357 3.88 4.19 450
6.0 2.83 3.11 341 371 402 433 4.65

FOR OTHER CASE OF FASTENINGS

3C+S7+Sy+S3+ ... + S,
lps-c,V: 1+S2+3S3 n1_ c
3ncmi,, Cmin
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