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PROFIS ANCHOR 2

Explanation anchor forces




LOAD DETERMINATION : BASICS

Under loading, it is assumed that plane surfaces
remain plane (rigid base plate assumption)

Here are the stress/strain relationship and
equilibrium conditions for a connection
subject to axial force and bending moment.

Fra I
Fe

Fri

Equilibrium conditions

ZF=0 N+FT1+FT2+FC:0

ZM=O M+N‘50+FT1‘51+FT2‘52+FC‘53=0

Force calculations

Ec'(d_x)

Fri = 051+ Agy = &1 Es+ A1 = 7'“E'EC'AS
g.-(d—s —x

Frp = 052 Az =55 B+ Agp = e X )-a'E-EC-AS

This may all be correct.....but how do we get there
(concrete might not be at the limit of 0.35%)



LOAD DETERMINATION : METHOD

e o o Py Py ° ° * Increase the compression zone iteratively..
vle ° ° ° ° ° ° ° and for each step do the following.....
[ ] [ J [ ] [ J [ ] [ J [ J [ ]
\ Steel } \ Concrete
Y Y
b-x3 b -x? .
I, = Z[lmi +oag-Ag; e 5] i — - Calculate the 2nd Moment of Area
0, = ap * [11\/1 % Si] Oemax = [’;” i X x] » Determine the stresses in the concrete and anchors.
y Y,

Ngi = 0s; * Ag  Determine the resultant forces

* Compare loads to resistance



EXAMPLE 1 - SQUARE PLATE
AROUND 1 AXIS

Case 1 (Dvafts) - Intsmational, ETAG, ETAG Bona, ETA 160143 [ B

SRIERE - e -

Y Calculate all
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Viaw approval
Wrisart Haen »
38T0A4 HIT-V-5.8 M18x150
RAGIIAr RiT: ®

Mo standard articls available. Ploase
coNtact HI 1o CHICK feasdity of supply.

WITH 4 ANCHORS,

BENDING
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Fastening point:

2 Load case/Resulting anchor forces
Load case: Design loads

Anchor reactions
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x  Shear force y
1 12.652 0.000 0.000 0.000
2 0.000 0.000 0.000 0.000
3 12.652 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000
max. concrete compressive strain: 0.13 [%a]
max. concrete compressive stress: 3.88 [memZ]
resulting tension force in (x/y}=(-90.0/0.0): 25.304 [kN]

resulting compression force in (xfy)=(107.6/0.0): 25.304 [kN]
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RESULTS OF THE INDEPENDENT CALCULATION

Under loading, it is assumed that plane surfaces
remain plane (rigid base plate assumption)

Here are the stress/strain relationship and
equilibrium conditions for a connection
subject to axial force and bending moment.

Mz—
E, x' = max{x, —x;0} O, = Qg * LT * T
g = 5= ey Eai T E
c 2 5
Plate and anchor arrangement Concrete data Anchor data }.)_j I),J,- +oap- A g3 Ng’[- =g, ; * As,i
Druckzonenhihe # %X ds Es Ec Oe Az OAS jygj oty e hes Oz MNs,i "2 =9
h 250 mm o 1 35 14.14 2E+05 30000 T 157 1095 0 o o o 0 0 0 0.000
b 250 mm x 5340 mm | o | 534 2 35 1414 2E+05 30000 7 157 1089 0 0 0 0 0 0 0 0.000
- 3 215 14.14 2E+05 30000 T 157 1099 1962.31 13736 1616 28713638 80.67 12664 2046581 0.384
=1 180 mm Ac 13250 mnr 4 215 1414  2E+05 30000 7 157 1099 1962.31 13736 1616 28713638 80.67 12664 2048581 0.384]
s2 180 mm e 12689442 mm’
cl 35 mm Max. Beton Spannung

i
Stahl Elys 57427275 TNej THe *x 4083161
dnom 16 mm  — 3.81 Nimm? Femax = |7 N ex Beton ic 12689442
- yicts | T R —— - |
Asp 157 mm* = 0.13 E_ID o Iy, c+s TO116717 mm Total stiffiness
[

dsp 14.14 mm Fe 25418 N Ea= —
FE*& 504820 Nmm Ec Belastung
Es 210000 N/mm= b -x
Ec 30000 Mimm? z 107.20 mm = f’_c,max'T N 0 kN
M 5 kNm

M= 5000000 Nmm (Moment around zero - axis))




EXAMPLE 2 - RECTANGULAR PLATE WITH 6 ANCHORS,

BENDING AROUND 1 AXIS

T Calculate ail
soeeeeesf]  wussc *

E___ HIT-HY 200 + &

HIT.Z

E WITHY 200+
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e HITHY 200+ o
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Type

HIT-RE 500 V3 * HIT-W{5.8) E

Viaw approval
Insort itom &
JBTOAS HIT-V-5.8 M18x200
Mortar tem =

Mo standard article avalatde. Please
contact Hilti to check feasibility of supply.
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Design: Case 2 Date: 10/20/2017

Fastening point:

2 Load case/Resulting anchor forces

Load case: Design loads

Anchor reactions Y

Tension force: (+Tension, -Compression) 01 ! 05

Anchor Tension force Shear force Shear force x =~ Shear force y

1 27.847 0.000 0.000 0.000
2 27.847 0.000 0.000 0.000 @ > @
3 13.369 0.000 0.000 0.000 Tension Compresgion
4 13.369 0.000 0.000 0.000 02 o4 of
5 0.000 0.000 0.000 0.000
[} 0.000 0.000 0.000 0.000

max. concrete compressive strain: 021 [%a]

max. concrete compressive stress: 5.44 [N.l'mmz]

resulting tension force in (xfy)={-121.6/0.0): 82433 [kN]
resulting compression force in (xiy)=(222.1/0.0): 67.433 [kN]



RESULTS OF THE INDEPENDENT CALCULATION

Under loading, it is assumed that plane surfaces
remain plane (rigid base plate assumption)

Here are the stress/strain relationship and
equilibrium conditions for a connection
subject to axial force and bending moment.

M\*
__E, x' = max{x;, —x;0} O, = Oag * 7 * x' Tz
i y.ets e
c -2
Plate and anchor arrangement Concrete data Anchor data ‘r)w - -r_\-ﬂ- +ag-Ay; .xrz Nys= g, x Ay
Druckzonenhihe # % ds Es Ec (-3 As  OEPAS jyg oty x he.s M 2
h 500 mm s 1 70 14.14 2E+05 30000 T 157 1095 0 0 0 0 0 0.000
b 250 mm x 8560 mm 855 2 70 14.14 2E+05 30000 T 157 1099 0 0 0 0 0 0.000
3 250 1414  2E+05 30000 7 157 1099 1962.31 13736 164.4 29716805 2180501 0.404
g1 180 mm Ao 21400 mm* 4 250 14.14 2E+05 30000 Fi 151 1099 1962.31 13736 1644 29716805 2190501 0.404]
52 180 mm lc 52268501 I11ITI4 5 430 1414 2E+05 30000 T 457 1095 1962.31 13736 3444 130357621 9513160 0.847]
6 430 1414  2E+05 300000 7 157 1099 1962.31 13736 3444 130367621 9613160 0.847
cl 70 mm Max. Beton Spannung
A Stahl Il 320168851 I N:i*xf 23607322
o 16 mm 8.31 Nimm? Oemax = |7 2 *x Beton I 52263501
M, cTE | TR ST | 4
Asp 157 mm# & s ly, c+s 372437353 mm Total stiffness
dsp 1414 mm = —
Focrzi 3854626 Nmm E; Belastung
Es 210000 Nimm® bx
Ec 30000 Nimm® z 221.47 mm F.= Ocmax" T N 15 kN
] 25 kNm

M= 27466000 Nmm (Moment around zero - axis)




