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| Data version 2.1 Date 10.2018 |

Terms of common cooperation /
Legal disclaimer

The product loading capacities published in these Technical Data Sheets are
only valid for the mentioned codes or technical data generation methods and
the defined application conditions (e.g. ambient temperature load capacity not
valid in case of fire, data not valid in support structures when mixed with third
party products), assuming sufficient fastener, base material and building
structure strength. Additional calculations, checks and releases by the
responsible structural engineer might be needed to clarify the capacity of base
material and building structure. Suitability of structures combining different
products for specific applications needs to be verified by conducting a system
design and calculation, using for example Hilti PROFIS software. In addition, it
is crucial to fully respect the Instructions for Use and to assure clean,
unaltered and undamaged state of all products at any time in order to achieve
this loading capacity (e.g. misuse, modification, overload, corrosion).

As products but also technical data generation methodologies evolve over
time, technical data might change at any time without prior notice. We
recommend to use the latest technical data sheets published by Hilti.

In any case the suitability of structures combining different products for
specific applications need to be checked and cleared by an expert, particularly
with regard to compliance with applicable norms and permits, prior to using
them for any specific facility. This book only serves as an aid to interpret the
suitability of structures combining different products for specific applications
without any guarantee as to the absence of errors, the correctness and the
relevance of the results or suitability for a specific application. User must take
all necessary and reasonable steps to prevent or limit damage. The suitability
of structures combining different products for specific applications are only
recommendations that need to be confirmed with a professional designer
and/or structural engineers to ensure compliance with User

s specific jurisdiction and project requirements.

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 2



=T

Content and overview of this manual

Data version 2.1 | Date 10.2018

Product Designation Iltem number Page

MI System girders (channels) - section properties

MI-90 3m 304798 7
MI-90 6m 304799 7
MI-120 3m 304800 7
MI-120 6m 304801 7

MI System connectors

36 (5)

2-15/16" 75)

J MIC-BA 2174677 9

B BT BTG (145)

3/18" i5)

s
S
2-15/18" (75)

J .sMIC-BAH 2179532 15

~ .
3-3/8" (85, o 51187 (145)

00, g

MIC-90-UH 2179533 23
MIC-120-UH 2179534 31
MIC-90-L 304805 39
MIC-90-L-AP 305710 43
MIC-T 304807 47
MIC-90-LH 2165050 53
MIC-90-E 304809 57
MIC-120-E 304810 61

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 3



=T

Content and overview of this manual

Data version 2.1 | Date 10.2018

Product Designation Iltem number Page

MI System connectors

~..120

‘ MIC-U-MA 304806 65

ud | -

MI System base material connectors - concrete

MIC-C90-AA 304825 69

™. 9-1/16" (230)

)

9/16" (15)
5-1/2"(140) | -
g0 <

MIC-C90-DH 2174661 73

-
I(w 7HJ|
o 9-1/16" (230)

916" (15)

MIC-C120-DH 2174662 77

™y
(178)
’ 9-1/16" (230)

516" (8)
MIC-C90-UH 2179535 81
3-15/16" (100)
S 1'% 916 (an‘H!I
7-7/8" (200)
i 14" (6)
e N e 79 MIC-CU-MAH 2174664 87
s '80; 73.1545‘- (100)
14" 8 331518 (100

MI System base material connectors - structural steel profiles

MIC-S90-AA 304811 91
vl “ miIc-s90-AH 2174665 97
e 2 MIC-S90-BH 2174666 105

eSS e MIC-S90-CH

e 2174667 113
s éﬂ;i (14) ?\5‘;‘?“ 8-11/16" (220)
‘ B
1/2" (140) i\ 172" (1,
< ’ﬁ by MIC-S120-AH 2174668 121

B R2-1/2" (17x64)

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 4



=T

Content and overview of this manual

Data version 2.1 | Date 10.2018

Product Designation Item number Page

MI System base material connectors - structural steel profiles

MIC-S120-BH 2174669 129
s pan {3 1 o
w120 “ MIC-8$120-CH 2174670 137
!;4"‘5 14 ; ’?‘.ﬁ‘éﬁ..ﬁ-ﬂ;l& (220
ot (e | 12 2
‘:1“:7;“ - MIC-SA-MAH 2174671 145
029 Y MIC-SB-MAH 2174672 155

3-15/16" (100)

MIC-SC-MAH 2174673 165

MI-DGC 90 233860 175

MI-DGC 120 233861 179

MIC-C90-DH- 500 2203572
MIC-C90-DH- 750 2203573
MIC-C90-DH-1000 2203574 183
MIC-C90-DH-1500 2203575
MIC-C90-DH-2000 2203576

MIC-C120-DH- 500 2203577
MIC-C120-DH- 750 2203578
MIC-C120-DH-1000 2203579 187
MIC-C120-DH-1500 2203580
MIC-C120-DH-2000 2203581

MIC-S90-AH- 500 2203582
MIC-S90-AH- 750 2203583
_ MIC-S90-AH-1000 2203584 191
t  MIC-S90-AH-1500 2203585

|22° MIC-S90-AH-2000 2203586

MIC-S90-BH- 500 2203587

MIC-S90-BH- 750 2203588

. MIC-S90-BH-1000 2203589 199
I MIC-S90-BH-1500 2203590

220 MIC-S90-BH-2000 2203591

17x64

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 5



=T

Content and overview of this manual

Data version 2.1 | Date 10.2018

Product Designation Item number Page
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MI-Girders
Designation Iltem number
MI-90 3m 304798
MI-90 6m 304799
MI-120 3m 304800
MI-120 6m 304801
Technical data
For girder Ml / cross section
including torsion
Cross-sectional area A [mm3]
Channel weight [kg/m]
Material
yield strength fx [N/mm?2]
permissible stress* (o 08 [N/mm?2]
E-module [N/mm2]
thrust-module [N/mmZ]
Surface
hot dip galvanized [um]
Cross-section values Y-axis
Axis of gravity ey [mm]
moment of inertia ly [cm?]
Section modulus W, [cm?3]
Radius of gyration by [cm]
Cross-section values Z-axis
Axis of gravity e, [mm]
moment of inertia L, [cm?]
Section modulus W, [cm?3]
Radius of gyration i, [cm]
Data to the torsion
torsional moment of inertia It [cm?]
torsional section modulus W, [cm3]

Material composition: DD11 MOD - EN 10111, S235JR - EN 10025-2
Corrosion protection: Hot-dip galvanized, 75 ym - ASTM A123

Data version 2.1 | Date 10.2018 | Page 1/1

Yield strength

Recommended

ible stress

Characteristic load

capacity limit

MI-90

Y4

1057.4
9.43

235.0
167.9

210000
81000

75

45.0
120.75
26.83

3.38

45.00

120.75

26.83
3.38

164.82
38.82

1456.24

12.64

235.0
167.9

210000
81000

75

60.0
280.72
46.79
4.39

45.00

181.65

40.37
3.53

314.97
71.69
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MIC-BA Connector

Designation Item number
MIC-BA 2174677
. . _5/16" (8)
Corrosion protection:
Material HDG per Zinc thickness, min.
(um)

Connector, Plate 1ISO 1461 55 5-11/16" (145)

Toothed Plate 1SO 1461 45

Backing Plate (Min.) 1ISO 1461 45 -

Bolt; Nut IS0 1461 40; 45 _ L 51116 (1485)
Weight:

2227g incl. components

Description: Hardware included per connector

Hot dipped galvanized, 90° Hilti MI angle connector, used for connecting two
perpendicular Ml girders. The baseplate has a serrated slot for improved shear T I e B o
loads and fine adjustment. .

" " " n 1 s
MIC BA s HiA Mi2F MAEHP  WATP
EHG0  OHIZ0  SLWSH

Material properties

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate . " . N
S235JR - (DIN EN10025-2) f,=235—; f,=360 —; E =210000 —; G =80769 —;
or DD11 MOD (EN 10111) m mm mm mm
Toothed Plate - N - N _ N - N
S235JR - (DIN EN10025-2) f,=235—; f, =360 —; E =210000 G =80769
Backing Plate (Min.) _ N - N - N - N
EN-GJMW-400-5 (DIN EN 1562 ) fy =220 —; f, =400 —; E = 210000 — G =80769
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (SO 898-2) et P SCelihle =il
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations
Instruction For Use:
' H H
23
“
P

a a9

a @

a -4

a @

A d

a d

a l ] I 2

; :

. all <[

a a

a Ll

a -

d o

max. 25mm

(1 \.

o § o

x T x o x x
MIC-BA MIA- MIA- M12-F- MIA-EH-P MIA-TP
EH-90 0H120 SL-WS 3°

max. 25mm
(1)

0000000000000 000
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MIC-BA Connector

Possible loading cases

Standard Double

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design 03.2003
+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 03.2012
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 06.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
+ EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
* RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Mathcad 15.0
* Microsoft Excel

Validity:
» Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.
Simplified drawing:
3/16" (5)

_5/16" (8)

[e2]
2,
¥

3-3/8" (
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MIC-BA Connector

Standard Double

Loading case: Standard Combinations covered by loading case

Connector used for
Connecting MI-90 girder
on either MI-90 or

Bill of Material for this loading case:

For fixation on MI-90 girder
1x MIC-BA 2174677

MI-120 girder
For fixation on MI-120 in a|90-degree
1x MIC-BA 2174677 angle
1x MIA-EH120 304888

MIA-EH90 remains unused

Method

Yieid strength

6.13 4.07 4.47

Recommended
Gapacity limit

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Action Resistance

Design loading capacity - 3D 1/2

Method

Limiting components of capacity evaluated in following tables:

1. Connection svstem. including connector, hardware and affected portion of MI-90 girders, per FEA simulation

I
i
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MIC-BA Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

0.28

includes cross section resistance of steel plate and contact pressure
Interaction:

Frerd . Fera Fzmq . M, g4 . Mepg Mypg

- + <1
Ferd FyRd TzRd Mypa Mypa M;pg
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MIC-BA Connector

Standard Double

Loading case: Double Combinations covered by loading case

Bill of Material for this loading case:
For fixation on MI-90 girder

2x MIC-BA 2174677
1x MIA-TP 305707
MIA-EH-P remains unused
For fixation on MI-120

2x MIC-BA 2174677
1x MIA-EH120 304888
1x MIA-TP 305707
MIA-EH90 and MIA-EH-P remains unused

Connector used for
Connecting 2xMI-90 girder
on either MI-90 or
MI-120 girder
in a 90-degree
angle

Recommended loading capacity - simplified for most common applications

Method

Yield strength

5.52 4.07 4.02

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Recommended
capacity limit

Permissible siress

Characteristic load

Resistance

Design loading capacity - 3D 1/2

Method

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

g
R

T
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MIC-BA Connector

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. 1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation
Resistance values for one side of the connection system**

Y 8.28** 8.60** 6.10** 6.10** 8.60** 6.03**

0.28** 0.28**

includes cross section resistance of steel plate and contact pressure
Interaction:

F:LEd+ryId+FzId My Ed MyEd MzEdﬁl
Ferd Fyra Fema MLRA Mypa Mzpg

**Explanation how to apply resistance values - example of F,
8.60 kNi lg_eo kN

Ooooooao

O00O000aDo

o i i [
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MIC-BAH Connector

Designation Item number
MIC-BAH 2179532

Corrosion protection:

Material HDG per Zinc thickness, min.
(um)

Connector, Plate 1ISO 1461 55

Toothed Plate 1SO 1461 45

Backing Plate (Min.) 1ISO 1461 45

Bolt; Nut IS0 1461 40; 45 _ 5116 (145)

Weight:
22279

Description: Hardware included per connector
Hot dipped galvanized, 90° Hilti Ml angle connector, used for connecting two ‘
Twae

perpendicular Ml girders. The baseplate has a serrated slot for improved shear
loads and fine adjustment. Suitable for cantilever applications only when used
in Double configuration as defined in the IFU. MR MASHa0 MBI MIZE

SLWS 3°

Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus

Connector, Plate
S235JR - (DIN EN10025-2) f,= 235
or DD11 MOD (EN 10111)
Toothed Plate

S235JR - (DIN EN10025-2)

Backing Plate (Min.)
EN-GJMW-400-5 (DIN EN 1562 )

Bolt; Nut _ N _ _
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) s e =T
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

min. 13mm

:@! (12"
e

N
mm?*

N
mm?*

f,= 360 -, E = 210000 —, G = 80769
mm’ mm

N
mm?

N
mm?

f, =235 E =210000

f,= 360

o G = 80769
m'’

m

N
mm?

N
mm?

N
mm?

N
mm?

N
mm?

f, =220 E = 210000 G = 80769

f,= 400

N

mm?

=z g G = 80769
mm’ mm

L
MIC-BAH

max. 25mm

(1)

max. 25mm

F= v = ee=sessss=aanay/

L ix
MIA-EH-120 MIA-TP

(1% ol
NE
MlE
24 n
MIA-EH-90 oo 22852 e
13
n
Mi2F-
Bo [Ev
>
a h
d _A_#_L_ k/
1
a xn
da
[ ]
e I Y
o
(‘ 84 Nm
a {62 Tt-b)
’ O
n
a
a
p
']

a
L Ty
e

Installation Technical Manual - Technical Data - MI system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 15



=T

Data version 2.1 | Date 10.2018 | Page 2/8

MIC-BAH Connector

Possible loading cases

Double One Double

Standard Side Both Sides

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design 03.2003
+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 03.2012
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 06.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
+ EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
* RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Mathcad 15.0
* Microsoft Excel

Validity:
» Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.
Simplified drawing:
3/16" (5)

_5/16" (8)

e ]
9]
—

3-3/8" (
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MIC-BAH Connector

Double One Double

Standard Side Both Sides

Loading case: Standard Combinations covered by loading case

Connector used for
Connecting MI-90 girder
on either MI-90 or

Bill of Material for this loading case:

For fixation on MI-90 girder

1x MIC-BAH 2179532 MI-120 girder
For fixation on MI-120 in a 90-degree
1x MIC-BAH 2179532 angle

1x MIA-EH120 304888

MIA-EH90 remains unused

Recommended loading capacity - simplified for most common applications

Method

Yieid strength

8.59 4.07 8.59

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Recommended
Gapacity limit

Action Resistance

Design loading capacity - 3D 1/2

Method

Yield strength

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

<>

>

1>
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MIC-BAH Connector

Validity:
Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Data version 2.1 | Date 10.2018 | Page 4/8

Double One
Side

Standard

Double
Both Sides

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

12.88 20.80 . . 20.80 12.88

0.62

includes cross section resistance of steel plate and contact pressure
Interaction:

F)(.Ed
—_— 4

FeRrd

Fora Foma Myms Mypg Mopg
P e e e

1
Fyrd Fzmd Mzra Myra MiRa
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MIC-BAH Connector

Double One Double

Standard Side Both Sides

Loading case: Double One Side Combinations covered by loading case
Bill of Material for this loading case: Connector used in pair for

For fixation on MI-90 girder Connecting MI-90 girder

2x MIC-BAH 2179532 on either MI-90 or

1x MIA-TP 305707 MI-120 girder

1xMI-EH90 and 1xMIA-EH-P remain unused in a 90-degree

For fixation on MI-120 angle

2x MIC-BAH 2179532

1x MIA-TP 305707

2x MIA-EH120 304888

3xMIA-EH90 and 2xMIA-EH-P remain unused

Recommended loading capacity - simplified for most common applications

y X
Yield strength
15
Permissible stress "”""""“?";e"
‘capaotty lim
Characteristic load z
ive lo
jon Resistance

Design loading capacity - 3D

16.33 8.13 22.73

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

1/2

Method

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

.'I &
i 'S
7
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MIC-BAH Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Double One Double
Side Both Sides

Standard

Design loading capacity - 3D

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

24.50 28.60 12.20 12.20 34.10 34.10

includes cross section resistance of steel plate and contact pressure
Interaction:

FiEd R FyEa . Frra R Myra Mypg . Mogq
Ferd Fyra TFzma Myga Mygg Mpg

=1
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MIC-BAH Connector

Double One Double

Standard

Side Both Sides

Data version 2.1 | Date 10.2018 | Page 7/8

Loading case: Double Both Sides

Combinations covered by loading case

Bill of Material for this loading case:
For fixation on MI-90 girder

2x MIC-BAH 2179532
1x MIA-TP 305707
1x MI-EH90 and MIA-EH-P remain
unused

For fixation on MI-120

2x MIC-BAH 2179532
1x MIA-EH120 304888
1x MIA-TP 305707

The 2x MIA-EH90 and 2x MIA-EH-P remain unusead

Connector used in pair for
Connecting 2xMI-90 girder
on either MI-90 or

MI-120 girder

in a 90-degree T
angle il

Method

Yieid strength

Recommended
capacity fimit

Permissible stress (g

Characterisic 1040 ey

Live load

7.63 4.07 5.73

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

1/2

Limiting components of capacity evaluated in following tables:

&>

3

1>

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation
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MIC-BAH Connector

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Double One Double
Side Both Sides

Standard

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation
Resistance values for one side of the connection system**

X y

11.44* 17.64* 6.10** 6.10** 8.60**

0.00 0.00

0.62** 0.00

8.60**

0.62**

Interaction:

Fera Fyra Fema Myps Mypg Mypg
+—+ + + <

Fora Fyma Foma Mima Mympa Mimg
**Explanation how to apply resistance values - example of F,

8.60 kNl lg,eo kN

1

Ooo0o0oo0oooaod O00o0ooad

O0D0OO0OO0OO0aOo
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MIC-90-UH Connector
Designation Item number
MIC-90-UH 2179533
Corrosion protection:
Material HDG per Zinc thickness, min. 1914
(um) n”
Connector, Plate 1SO 1461 55 o]
Toothed Plate ISO 1461 45 d
Backing Plate (Min.) ISO 1461 45 :S‘ {4 [192
Bolt; Nut ISO 1461 40; 45 Ik
é
Weight: Al
2510 g incl. components st
Submittal text:
Hot dipped galvanized, 90° Hilti MI angle connector, used for connecting two
perpendicular Ml girders. The baseplate has a serrated slot for improved shear
loads and fine adjustment, and the connector is connected with an oblong hole.
Not suitable for cantilever applications.

Material properties
Material Shear modulus

Connector, Plate

Yield strength Ultimate strength Modulus of elasticity

$235JR - (DIN EN10025-2) f,=235 f,= 360 — E = 210000 G =80769 —
or DD11 MOD (EN 10111)

ggg&;"_mﬁ e f,=235 f,=360 E = 210000 G =80769
Eﬂfc'éﬂ"ﬁ VC!::)T) fgni(nt.))lN N 1562) f,=220 - f,= 400 -2 E = 210000 G = 80769 ——
I?%T;stué.a (ISO 898-1); Grade 8 (ISO 898-2) f,= 640 f,=800 E=210000 G=80769

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

=~ ] min.i3mm
\..!/! (")

o]

max.25mm (1.0%)

(‘T 84Nm
" (62 fi-lb)

|| min.0mm
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MIC-90-UH Connector

Possible loading cases

Standard Double

Design criteria used for loading capacity

Methodology:
» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design 03.2003
+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 03.2012
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 09.2010
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 06.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
Software:

* Mathcad 15.0
* Microsoft Excel

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

1

75

L
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MIC-90-UH Connector

Standard Double

Data version 2.1 | Date 10.2018 | Page 3/8

Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case
For fixation on MI-90 girder
Angle incl. all components

1x MIC-90-UH 2179533
For fixation on MI-120

1x MIC-90-UH 2179533
1x MIA-EH120 304888

The MIA-EH90 remain unused

Connector

used

for connecting

MI-90 girder

on either MI-90

or MI-120 girder

in a 90-degree angle

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible stress

Characteristic: load

Resistance

Yy
Z 2.00 9.82 11.33
These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Vel strengih

esign Ioad
‘capacily imil

1/3

Limiting components of capacity evaluated in following tables:

1. Steel connector 2. Welds

3. One hand screw 4. Easy hand screw

..
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MIC-90-UH Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Steel connector

y

Not 14.73 14.73 63.92 63.92
X decisive
1.36 0.00 0.00 0.00
includes cross section resistance of steel plate and contact pressure
Interaction:

Fy Ed Fy.Ed Fzed  MxEd
+ + + <1

Fy Rd Fy.Rd F;rd MyxRd

24438 244.38 99.77 99.77 99.77 99.77

5.99 0.00 0.00 0.00

Py Ed Fy.Ed F,ed Mypd
+ + + <

0.00

5.99

Interaction:

1

Fxrd Fy,Rd F2Rd  MxRd
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MIC-90-UH Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D 3/3

3. One hand screw -in connection to MIC-90-U and MI90-channel

36.29 36.29 36.29 36.29

includes shear of the bolt, friction resistance, bearing resistance
at connector plate and at channel MI90
Interaction:

Ferd Fyrd Ford Mipa
—_— =+ — + =1

Fxra Fyra Fzra Myra

4. Easy hand screw- in connection MIC-90-U to MI90/120-channel
y

3.00 Not Not Not
decisive  decisive  decisive

Note Not 0.00 0.00 0.00

decisive  decisive

16.99 16.99

includes shear, bending and tension of the bolt, bearing resistance channel
MI-90/120 and tooth plate, resistance of screw plate
Interaction:

Fyrd FzEd
+

Fyrd Tzrd

1

1A
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MIC-90-UH Connector

Standard Double

Loading case: Double Combinations covered by loading case
Bill of Material for this loading case: Connector
For fixation on MI-90 girder used

Angle incl. all components

1x MIC-90-UH 2179533
1x MIA-TP 305707
The backing plate MIA-EH-P remain unused
For fixation on MI-120

for connecting
2xMI-90 girder
on either MI-90
or MI-120 girder

1x MIC-90-UH 2179533 ina
1x MIA-TP 305707 90-degree angle
1x MIA-EH120 304888

The MIA-EH90 and MIA-EH-P remain unu

Recommended loading capacity - simplified for most common applications
Method

Yieid strength

Individual connector capacity limit

z 2.00 9.82 6.00

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Recommended
Gapacity limit

Permissible stress {agh

Characteristic load

Action Resistance

1/3

Design loading capacity - 3D
Method

Limiting components of capacity evaluated in following tables:

2. Individnal Wald< 4. Easy hand screw for double

connection

1. Individual Steel connector 3. Individual One hand scr

Installation Technical Manual - Technical Data - Ml system
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MIC-90-UH Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Individual Steel connector

2. Individual Welds

y
X 244.38 244 .38 99.77 99.77 99.77 99.77
5.99 5.99 0.00 0.00 0.00 0.00
Interaction:
\ FxkEd FyEd Fzed MyEd
+ + + <1
L FxRrd Fy,Rd FzrRd  MxRd

Not 14.73 63.92 63.92

decisive

0.00 0.00 0.00

1.36 1.36

Interaction:

14.73

Fy Ed Fy.Ed FzEd  MxEd
+ + + <

<1
FyRd Fy.Rd F;rd  Mxrd
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MIC-90-UH Connector

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D 3/3

3. Individual One hand screws -in connection to MIC-90-U and MI90-channel

4. Easy hand screw for double connection - resistance values for one connector* in connection MIC-90-U to MI90/120-channel

3.00* Not Not Not 9.00* 9.00*
decisive  decisive  decisive

Note

decisive demswe

includes shear, bending and tension of the bolt, bearing resistance channel
MI-90/120 and tooth plate, resistance of screw plate

36.29 36.29 36.29 36.29

includes shear of the bolt, friction resistance, bearing resistance
at connector plate and at channel MI90
Interaction:

Ferd Fyrd Ford Mipa
—_— = — + =1

Fxra Fyra Fzra Myra

* Explanatlon how to apply resistance values

Interaction:
FX.Ed FZ.EC].
+ <1
F,,Rd =9.00 kN F,,Rd =9.00 kN Fxrd Fzrd
D l
u]
o
m]
<4+—5=5 o m} O s—8—p
a
F,,Rd =3.00 kN F.,Rd =3.00 kN
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MIC-120-UH Connector

Designation

Item number

MIC-120-UH

2179534

Corrosion protection:
Material

Connector, Plate
Toothed Plate
Backing Plate (Min.)
Bolt; Nut

HDG per

1SO 1461
1SO 1461
1SO 1461
1SO 1461

Zinc thickness, min.
(km)
55
45
45
40; 45

Weight:
2786 g incl. components

Data version 2.1 | Date 10.2018 | Page 1/8

@
)
£
¢ i
2]
¢ 220
-]
Eai
&

1 Fadl

Submittal text:

Hot dipped galvanized, 90° Hilti MI angle connector, used for connecting two
perpendicular Ml girders. The baseplate has a serrated slot for improved shear
loads and fine adjustment, and the connector is connected with an oblong hole.
Not suitable for cantilever applications.

Material properties
Material Shear modulus

Connector, Plate

Yield strength Ultimate strength Modulus of elasticity

$235JR - (DIN EN10025-2) f,=235 f,= 360 — E = 210000 G =80769 —
or DD11 MOD (EN 10111)

ggg&;"_mﬁ e f,=235 f,=360 E = 210000 G =80769
Eﬂfc'éﬂ"ﬁ VC!::)T) fgni(nt.))lN N 1562) f,=220 - f,= 400 -2 E = 210000 G = 80769 ——
I?%T;stué.a (ISO 898-1); Grade 8 (ISO 898-2) f,= 640 f,=800 E=210000 G=80769

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

=~ ] min.i3mm
\..!/! (")

o]

max.25mm (1.0%)

(‘T 84Nm
" (62 fi-lb)

|| min.0mm
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MIC-120-UH Connector

Possible loading cases

Standard Double

Design criteria used for loading capacity

Methodology:
» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design 03.2003
+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 03.2012
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 09.2010
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 06.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
Software:

* Mathcad 15.0
* Microsoft Excel

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

100
75
/\
v
B

NEN AN Y YY Y
N
)]
o
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MIC-120-UH Connector

Standard Double

Data version 2.1 | Date 10.2018 | Page 3/8

Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case
For fixation on MI-90 girder
Angle incl. all components

1x MIC-90-UH 2179534
For fixation on MI-120

1x MIC-90-UH 2179533
1x MIA-EH120 304888

The MIA-EH90 remain unused

Connector

used

for connecting
MI-120 girder

on either MI-90

or MI-120 girder

in a 90-degree angle

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible stress

Characteristic: load

Resistance

Yy
Z 1.33 10.55 11.33
These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Vel strengih

esign loa
‘capacily imil

1/3

1. Steel connector

4. Easy hand screw

..
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MIC-120-UH Connector

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Steel connector

y
2.60 Not 15.83 15.83 63.92 63.92
X decisive
. 1.14 0.00 0.00 0.00
includes cross section resistance of steel plate and contact pressure
Interaction:
Fx Ed Fy.Ed Fzed  MxEd
+ + + <1

FyRd Fy.Rd FzrRd  MxRrd

2. Welds
y

336.02 336.02 99.77 99.77 174.59

9.73 0.00 0.00 0.00

Py Ed 1:y.Ed F2rd  MxEd
+ + + <
Fyrd Fy.Rd F,rRd  MxRd

174.59

Interaction:

1
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MIC-120-UH Connector

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D 3/3

3. One hand screw -in connection to MIC-90-U and MI90-channel

2.00 41.47 41.47 41.47

2.00
1.99 0.00 0.00 0.00

includes shear of the bolt, friction resistance, bearing resistance
at connector plate and at channel MI90
Interaction:

41.47

FyEd . Fy.l_-}d . F2Ed , My Ed
FxRd FyRd FzRd MxRd

=1

4. Easy hand screw- in connection MIC-90-U to MI90/120-channel
y
MR
2.59 Not Not Not 16.99 16.99
X decisive  decisive  decisive
Not Not 0.00 0.00 0.00 0.00
decisive  decisive

includes shear, bending and tension of the bolt, bearing resistance channel

MI-90/120 and tooth plate, resistance of screw plate
Interaction:

FyeEd TzEd
+ 1

[

Fyxrd Tzrd
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MIC-120-UH Connector

Standard Double

Loading case: Double Combinations covered by loading case

Bill of Material for this loading case:
For fixation on MI-90 girder
Angle incl. all components

Connector

used
1x MIC-120-UH 2179534 for connecting
1x MIA-TP 305707 2xMI-120 girder
The backing plate MIA-EH-P remain unusec on either MI-90
For fixation on MI-120 or MI-120 girder
1x MIC-90-UH 2179533 ina
1x MIA-TP 305707 90-degree angle
1x MIA-EH120 304888

The MIA-EH90 and MIA-EH-P remain unused

Recommended loading capacity - simplified for most common applications
Method S

Yield strength X

Individual connector capacity limit

z 1.33 10.55 6.00

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Recommended
Gapacity limit

Permissible stress {agh

Characteristic load

Action Resistance

Design loading capacity - 3D 1/3
Method

Limiting components of capacity evaluated in following tables:

1. Individual Steel con 2. Individual Welds 3. Individual One haggl s 4. Easy hand screw for.double
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MIC-120-UH Connector

Validity:

Data version 2.1 | Date 10.2018 | Page 7/8

Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D

2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Individual Steel connector

2.60 Not
decisive

1.14 0.00 0.00 0.00

Fy Ed Fy.Ed FzEd MyEd
+ + + <

15.83 15.83 63.92 63.92

Interaction:

<1
FyRd Fy.Rd F;rd  Mxrd

2. Individual Welds

y
X 336.02 336.02 99.77 99.77 174.59 174.59
. 9.73 0.00 0.00 0.00 .
Interaction:
\ FxbBd FyEed Fzrd MxEd
+ + + <1
o FxRd Fyrd Fzrd MxRrd
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MIC-120-UH Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard Double

Design loading capacity - 3D 3/3

3. Individual One hand screws -in connection to MIC-90-U and MI90-channel

2.00

2.00 41.47 41.47 41.47
1.99 0.00 0.00 0.00

includes shear of the bolt, friction resistance, bearing resistance
at connector plate and at channel MI90
Interaction:

41.47

FyEd . Fy.l_-}d . F2Ed , My Ed

=1

FxRd FyRd FzRd MxRd

4. Easy hand screw for double connection - resistance values for one connector* in connection MIC-90-U to MI90/120-channel

2.59* Not Not Not 9.00* 9.00*
decisive  decisive  decisive

0.00 0.00 0.00 0.00

Note Not
decisive  decisive

includes shear, bending and tension of the bolt, bearing resistance channel
MI-90/120 and tooth plate, resistance of screw plate

y
X
z
* Explanation how to apply resistance values

Interaction:
1:)(.Ed FZ.EC]. 1
—+— <
F,.Rd = 9.00 kN F,.Rd = 9.00 kN Fxrd Fzrd
D l
[m]
(m]
a
<4+—=8 o o o =—a—p
[m]
F..Rd =2.59 kN F.Rd =2.59 kN
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MIC-90-L Connector

Designation Iltem number
MIC-90-L 304805
Corrosion protection: ‘|a :
Material HDG per Zinc thickness, min. 91 —
(um) 191
Connector, Plate 1SO 1461 55 o1
Toothed Plate ISO 1461 45 1
Backing Plate (Min.) ISO 1461 45 : 315
Bolt; Nut ISO 1461 40; 45 Ll
Weight: 1P~
4.05kg incl. components :
. Hardware included per connector
Submittal text: P
Hot dipped galvanized, 90° Hilti MI angle connector, typically used for
connecting two perpendicular Ml girders. The baseplate has a serrated slot for @
improved shear loads and fine adjustment, and the connector is connected with ®
. . . . . . 1x 2x 4x 2x 2x
fixed holes instead of an oblong hole. Suitable for cantilever applications.
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate . N . N
S235JR - (DIN EN10025-2) f,=235—, f,= 360 —; E = 210000 —, G = 80769 —;
or DD11 MOD (EN 10111) m m m m
Toothed Plate _ N _ N _ N _ N
$235R - (DIN EN10025-2) f,=235 f,=360 —— E =210000 —— G =80769 —
Backing Plate (Min.) _ N _ N _ N _ N
EN-GUMW-400-5 (DIN EN 1562 ) f,=220 f,=400 E =210000 —— G =80769
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (SO 898-2) et P SCelihle GO
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations
Instruction For Use:
n]
o
3 1
o <
O [n] (n] o c
0 —e==
O @
u]
u]
Y
4] . 5] :
o 1 o
(] O { O V
{ A
O (]
1 g o "4
o 3 (] *
My -
0 Groely
n] n]
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MIC-90-L Connector

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design
03.2003

+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 03.2012
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 03.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
+ EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
* RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Mathcad 15.0
* Microsoft Excel

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

315

\ W/ w % W W 8 w W w
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MIC-90-L Connector

Standard

Data version 2.1 | Date 10.2018 | Page 3/4

Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case:
For fixation on MI-90 girder

Connector incl. all connecting hardware
1x MIC-90-L 304805
For fixation on MI-120

Connector incl. all connecting hardware
1x MIC-90-L 304804
2x MIA-EH120 304888
The MIA-EH90 remain unused

Connector used for
Connecting MI-90 girder
on either MI-90 or
MI-120 girder
in a 90-degree
angle

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity Iimit

Permissible siress (e

Characteristic load
haraoterisio 103 g

Live load

Action Resistance

+Fx,rec. +Fyrec. =+Fzrec.
[kN] [kN] [kN]
9.4 16.87 21.33
+My,rec.
[kNm]
0.87

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Design load

isid srength
“capacity imit

Resistance

1/2

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and
affected portion of MI-90 girders, per FEA simulation

2. Welds — per analytical calculation

N

‘.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 41

Installation Technical Manual - Technical Data - Ml system




=T

Data version 2.1 | Date 10.2018 | Page 4/4

MIC-90-L Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

14.10 63.30 25.30 25.30 32.00

2.95 1.30 1.30 0.53

| I
Interaction:
L]
F, F, F, M M M
1.E:l+ y.E:l+ 1.E.d+ 1_E.cl+ v Ed . x.Edsl

Fyrd Fy.Rd FRd Mira M)'.R:l M, Ra

32.00

X I

2. Welds - per analytical calculation

y . ®
X I 230.12 230.12 75.53 75.53 75.53 75.53
z
\ 5.64 5.64 3.45 3.45 3.45 3.45
Interaction:
FrEd . Fy.Ed . F, Ed . My Ed . My.Ed . M Ed <l
L ] FrRe Fy.Rd Frd MiRrd M)‘.Rd M, Ra
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MIC-90-L-AP Connector
Designation Item number
MIC-90-L-AP 305710
Corrosion protection:
Material HDG per Zinc thickness, min.
(um)
Connector, Plate 1ISO 1461 55

Weight:
3.00kg without components

Submittal text:

Hot dipped galvanized, 90° Hilti MI angle connector, typically used for
connecting two perpendicular Ml girders. The baseplate has a serrated slot for
improved shear loads and fine adjustment, and the connector is connected with
fixed holes instead of an oblong hole. Suitable for cantilever applications.

Material properties

Data version 2.1 | Date 10.2018

Page 1/4

T e e = = ® = w W=

315

Hardware included per connector

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate . N . N
S235JR - (DIN EN10025-2) f,=235 —; f,=360 —; E =210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m m m m
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations
Instruction For Use:
o |
o 3 1
m} <
C
o 4 [in] (s O
] e
O =
o
w}
=
4] . .
o 0
u} 0 V
{ A
] 0
1 o ° N4
u] O *
] 0
o 0
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MIC-90-L-AP Connector

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design
03.2003

+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 03.2012
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 03.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
+ EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
* RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Mathcad 15.0
* Microsoft Excel

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

315
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MIC-90-L-AP Connector

Standard

Data version 2.1 | Date 10.2018 | Page 3/4

Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-90-L-AP 305710
Components not included

2x MIA-EH-P 304891
2x M12-F-SL WS34 382897
2x MIA-OH90 304889
For fixation on MI-90 girder

2x MIA-EH90 304887
For fixation on MI-120

2x MIA-EH120 304888

Connector used for
Connecting MI-90 girder
on either MI-90 or
MI-120 girder
in a 90-degree
angle

Recommended loading capacity - simpl

Method

Yield strength

Recommended
capacity limit

Permissible siress

Characteristic load

Sell weight

Live load

Action Resistance

ed for most common applications

16.87

0.87

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

21.33

Design laag
“capacity imit

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and
affected portion of MI-90 girders, per FEA simulation

2. Welds — per analytical calculation

N

‘.
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MIC-90-L-AP Connector

Validity:

Data version 2.1 | Date 10.2018

Page 4/4

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

-3D

Design loading capacity

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

63.30 25.30 25.30 32.00

2.95 1.30 1.30 0.53

FuEd . Fy.Ed . F. Ed . My g M)'.Ecl M, By
FyRd Fy.Rd FRd Mird M)’.Rd M, Ra

32.00

Interaction:

2. Welds — per analytical calculation

y

Z |
>4

N’
N’

230.12 230.12 75.53 75.53 75.53 75.53

5.64 3.45 3.45 3.45

5.64

3.45

Interaction:

FrEd Fy.Ed FEd MiEa My.Ed M Ed
+ + + + +
FrRe Fy.Rd Frd MiRrd M)‘. Rd  Mzpd

=1
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MIC-T Connector

Designation Item number
MIC-T 304807

Corrosion protection:

Material HDG per Zinc thickness, min.
(um)
Connector, Plate 1ISO 1461 55
Toothed Plate 1SO 1461 45
Backing Plate (Min.) 1ISO 1461 45
Bolt; Nut 1SO 1461 40; 45
Weight:
2510 g incl. components

Descriptions: Hardware included per connector

Hot dipped galvanized, 90° Hilti MI angle connector, typically used for

connecting two perpendicular Ml girders, where the horizontal girder sits on top <>y

of the vertical girder. Oblong holes enable fine adjustment and are serrated to ®
2x 2x 2x

improve holding and load values. Connector is used on the side of the girders. 2

Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate

S$235JR - (DIN EN10025-2) f, =235
or DD11 MOD (EN 10111)

Toothed Plate f =235
S235JR - (DIN EN10025-2) y
Backing Plate (Min.)
EN-GJMW-400-5 (DIN EN 1562)

Bolt; Nut — N - N =
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) fy=640 05 f,= 80005 E15:210000
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

N
mm*

E =210000 G = 80769

f, = 360

N N N
mm* mm?* mm*

N
mm*

G = 80769

f,= 360 — E = 210000

mm* mm?* m

N
mm*

N
mm?

G = 80769

f, = 400

. E = 210000

_ N N
f, =220 — —
N

mm?

N
mm?

G = 80769

Instruction For Use:

—_— min. 13mm
! (12")

max. 25mm (1.0%)

A=MH20
max.10mm (%")
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MIC-T Connector

Possible loading cases

MIC-T 90-90 (MIC T 120-120

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design
03.2003

+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 03.2012
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 03.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
+ EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
* RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Mathcad 15.0
* Microsoft Excel

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:
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MIC-T Connector

MIC-T 90-90 MIC-T 120-120

Loading case: MIC-T 90-90 Combinations covered by loading case

Bill of Material for this loading case: Connector used for

perpendicular connections

of two MI-90 girders, where
Horizontal girder sits on top of
the vertical girder

Angle incl. all components

1x MIC-T (pair) 304807

Recommended loading capacity - simplified for most common applications

Method

Yield strength

10.17 5.67 17.87

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Recommended
capacity limit

Permissible siress (e

Characteristic load

Design loading capacity - 3D 1/2

Method

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

Installation Technical Manual - Technical Data - Ml system
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MIC-T Connector

Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

MIC-T 90-90 MIC-T 120-120

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

15.25 15.25 26.80

8.50 8.50
0.75 1.60 1.60 0.70

26.80

Interaction:

x.Fd Fy.Ed Fx.Ed Ml.Ed My.Ed Mz.Ed
—_—t——t———+——— + —— =
Ferd Fyrd Frd Mima Mypa Mopa
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MIC-T Connector

MIC-T 90-90 MIC-T 120-120

Loading case: MIC-T 120-120 Combinations covered by loading case

Bill of Material for this loading case: Connector used

For perpendicular
connections

of two MI-120 girders,
where Horizontal
girder sits on top of
the vertical girder

Angle incl. all components

1x MIC-T (pair) 304807

Recommended loading capacity - simplified for most common applications

Method

Yield strength

13.00 6.87 17.87

Recommended
capacity limit

Permissible siress (e

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Characteristic load

Design loading capacity - 3D 1/2

Method

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation
®

L]
®

|

w
v
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MIC-T Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

MIC-T 90-90 MIC-T 120-120

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

19.50 19.50 10.30 10.30 26.80

0.80 1.95 1.95 0.85

Interaction:

26.80

0.80

Fies FyEd Ferd Mips Myps Mopg
+ + + + +——=
Fird Fyra Fera Mipra Myra Miga
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MIC-90-LH Connector

Designation Item number
MIC-90-LH 2165050

Corrosion protection:

Material HDG per Zinc thickness, min.

(km)

Connector, Plate 1ISO 1461 55

Toothed Plate 1ISO 1461 45

Bolt; Nut 1SO 1461 40; 45
Weight:

4840 g incl. components

Description:

Hot dipped galvanized, 90° Hilti MI angle connector, typically used for
connecting two perpendicular Ml girders, where the horizontal girder is
connected to the side of the vertical girder. Oblong holes enable fine
adjustment and are serrated to improve holding and load values. Connector is

Material properties

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate

C30, 1.0528 (DIN EN 10250-2) f,= f,=

Toothed Plate £ = £ =

S235JR - (DIN EN10025-2) y u

Bolt; Nut f = f=

F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) y u

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:
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MIC-90-LH Connector

Possible loading cases

Standard

Design criteria used for loading capacity

Methodology:

» Analytic calculation

* Finite element analysis
* Hardware tests

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
+ Ansys 16.0

* Microsoft Excel

» Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

A\

217
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MIC-90-LH Connector

Standard
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Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-90-LH connector 2048107
Connector incl. all connecting hardware

Connector used for perpendicular connections of
various combinations two MI-90 or 120 girders, to
enable a cantilever arm

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristc 101 gy
Live load

Action Resistance

+Fx,rec. +Fyrec. =+Fzrec.
[kN] [kN] [kN]
X 35.5 9.7 355
+My,rec.
[kNm]
3.83

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Design laag

Vil strength
“capacity imit

Action Resistance

1/2

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and affected portion of Ml girders, per FEA simulation
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MIC-90-LH Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of Ml girders, per FEA simulation

y
- ~ 5635 5635 2070 2070 5324 5324
‘\ X Z ----
2.24 575 575 1.31
.
i .‘ Interaction:
® nteraction:
&

Fuea Fyma Fema MeEa Myma MeEa
+ —_—F + + + =1
Fepa Fyma Fzpa Mppa Mypa Mepg
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MIC-90-E Connector

Designation Iltem number
MIC-90-E 304809

Corrosion protection:

Material HDG per Zinc thickness, min.

(um)

Connector, Plate ISO 1461 55

Bolt; Nut 1ISO 1461 40; 45
Weight:
8.121b (3685 g) incl. components
Description: _
Hot dipped galvanized, Hilti MI extension connector typically used for Hardware included per connector

connecting two MI-90 girders together to form a continuous girder. Fixed with 8
bolts and lock-nuts through the girder to enable a strong hold and vibration
resistance.

MIA- M12-F-SL
OH90 -WS 3/4"
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " . N
S235JR - (DIN EN10025-2) f, =235 — f,= 360 — E =210000 —; G = 80769 —
or DD11 MOD (EN 10111)
e LT f, = 640 f,=800 - E = 210000 G = 80769
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) v mm? u— mm? - mm? - mm?

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

m MIc-90-E

(@, &Nm
| i ™ (62ft-1b)

m Mic-120-E

|(?T st ?842':{-?1:: ., ‘
N\ e |

("‘;_ 84Nm
(B2 ft-b)
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MIC-90-E Connector

Possible loading cases

Standard

Design criteria used for loading capacity

Methodology:

» Analytic calculation

* Finite element analysis
* Hardware tests

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
+ Ansys 16.0

* Microsoft Excel

» Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

~MI-90
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MIC-90-E Connector

Standard

Loading case: Standard Combinations covered by loading case

Bill of Material for this loading case: Connector used for

1x MIC-80-E 304809 extension of MI-90 girders

Connector incl. all connecting hardware

Method
79.21 12.67 12.67
Yield strength
15
Permissible sirass: Recommended
capacity limit
Characteristic load Self weight
These values are individual one directional maximal
Live load . . . " "
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
Action Resistance interaction formulas.
Design loading capacity - 3D 1/2
Method
Vel o i
acton Fesstores

Limiting components of capacity evaluated in following tables:

Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation
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MIC-90-E Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Steel connector

118.82 118.82 19.00 19.00 19.00

2.10 1.95 1.95 1.95

19.00

Interaction:

Fl.Eu+ Fora Fra Myp M)-_Ed+ M, B4
Fird Fbra FERa Mxrda Myra Mipa

=1
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MIC-120-E Connector

Designation Item number
MIC-120-E 304810

Corrosion protection:

Material HDG per Zinc thickness, min.

(km)

Connector, Plate 1ISO 1461 55

Bolt; Nut 1ISO 1461 40; 45 ~MI-120
Weight:

4490 g incl. components

Description:

Hot dipped galvanized, Hilti Ml extension connector typically used for
connecting two MI-120 girders together to form a continuous girder. Fixed with
8 bolts and lock-nuts through the girder to enable a strong hold and vibration
resistance.

®

4x 8x
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " . N
S235JR - (DIN EN10025-2) f, =235 — f,= 360 — E =210000 —; G = 80769 —
or DD11 MOD (EN 10111)
e LT f, = 640 f,=800 - E = 210000 G = 80769
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) v mm? u— mm? - mm? - mm?

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

m Mic-90-E

(@: &Nm
| i ™ (62ft-Ib)

m Mic-120-E

T 84 Nm
et (B2 fit-1b) ‘

("';_ 84Nm
(B2 ft-lb)
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MIC-120-E Connector

Possible loading cases

Standard

Design criteria used for loading capacity

Methodology:

» Analytic calculation

* Finite element analysis
* Hardware tests

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
+ Ansys 16.0

* Microsoft Excel

» Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 62



=T

Data version 2.1 | Date 10.2018 | Page 3/4

MIC-120-E Connector

Standard

Loading case: Standard Combinations covered by loading case

Bill of Material for this loading case: Connector used for

1x MIC-120-E 304810 extension of MI-120 girder

Connector incl. all connecting hardware

Method

Vi srengih 79.21 12.67 18.67
15
Permissibie stress Fooommenden
‘capacity limit
Characteristic load Self weight
Lz ) These values are individual one directional maximal
capacity limits. For any combinations of multiple
Action Resistance directions, use design values and their corresponding
interaction formulas.
Design loading capacity - 3D 1/2

Method

Design load

isid srength
“capacity imit

Limiting components of capacity evaluated in following tables:

Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation
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MIC-120-E Connector

Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

118.82 118.82 19.00 19.00 28.00

3.15 3.00 3.00 1.95

28.00

Interaction:

Fa..E.cI F}'.Ed Fz.Ed Ml.Ed M}'.Ed M:_.Ed.
+ + + + + <

1
FyRd Fyrda Ferd Mipda Mypa Mepa
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MIC-U-MA Connector
Designation Item number
MIC-U-MA 304806
Corrosion protection:
Material HDG per Zinc thickness, min.
(um) 130
Connector, Plate 1ISO 1461 55
Toothed Plate 1ISO 1461 45
Bolt; Nut ISO 1461 40; 45 #6125
Weight:
2630 g incl. components
Description: Hardware included per connector
Hot dipped galvanized Hilti MI connector, typically used for connecting two Ml n
girders, where one girder is braced / supported by the other at an angle, to
improve total load capacity of the structure. One oblong hole enables fine
adjustment and is serrated to improve holding. Connector is used on the sides X  x

' Material properties

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus

Connector, Plate

$235JR - (DIN EN10025-2) f,=235 f,= 360 — E = 210000 G =80769 —
or DD11 MOD (EN 10111)

Toothed Plate _ N _ N _ N _ N
S235JR - (DIN EN10025-2) =D LS EE2 = G = 8076905
Bolt; Nut _ N _ N _ N - N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) T e = 2L G =80769 "

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

min.0mm

MIC-U-MA

MIC-SA-MA
MIC-SB-MA
MIC-SC-MA
MIC-CU-MA
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MIC-U-MA Connector

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:
120
o

130

- 197.5

?12.5 |
I~ I
sb‘j
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MIC-U-MA Connector

Standard

Loading case: Standard Combinations covered by loading case

Bill of Material for this loading case: Connector used for an

angular connection of two MI-90
Or MIQ-90 girders
(bracket brace)

1x MIC-U-MA (pair) 304806
Connector incl. all connecting hardware

Method 52
S| B
y == +Fy,rec.
[kN]
Oy
Yield strength 4.47
z N F
a, rec.
15 X Y a .
Permisiti iross o ooy a 0° 30°  45°  60°  90°
Characteristic load Self weight + F
T 13.33 1157 10.36 9.46 8.77
Live load [kN]
These values are individual one directional maximal capacity limits. For any
Aation Resistance combinations of multiple directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

1/2

Design laad
“capachty mit

isid sirength

Resistance

Limiting components of capacity evaluated in following tables:

Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation
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MIC-U-MA Connector

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

Connection system, including connector, hardware and affected portion of MI-90 girders, per FEA simulation

<
N

20.00 20.00 13.15

6.70 6.70
0.75 0.00 0.00 0.00
Note: The torsional moment M, is referred to the local
x-direction of the inclined profile in plane x/z.

13.15

Interaction:
F Bde = Fu_-msiilx}
F, Fag = Fysmia)

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 68



=T

| Data version 2.1 | Date 10.2018 | Page 1/4

MIC-C90-AA Base Material Connector - Concrete

Designation Item number
MIC-C90-AA 304825

Corrosion protection:

Material HDG per Zinc thickness, min.

(km)

Connector, Plate 1ISO 1461 55

Bolt; Nut ISO 1461 40; 45
Weight:
3490 g incl. components
Description: Hardware included per connector
Hilti Hot-dipped galvanized baseplate connector, typically used for anchoring
an MI-90 girder to concrete. Two oblong anchor holes enable fine tuning of ®
baseplate position, and girder is connected using bolts through fixed holes. » o ,

X
MIC-C90-AA MIA-OH90  M12-F-SL-WS %

Material properties

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
S235JR - (DIN EN10025-2) f, =235 — f,= 360 — E =210000 —; G = 80769 —
or DD11 MOD (EN 10111)

e LT f, = 640 f,=800 - E = 210000 G = 80769
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) v mm? u— mm? - mm? - mm?

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

MIC-C90-AA MIG-CS0-D

MIC-C120-D

(“'T 84 Nm
(62 fi-Ib)

MIG-590-A /B /-C
MIG-5120-A /B /-C
A
- o ¢
A A
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MIC-C90-AA Base Material Connector - Concrete

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:
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MIC-C90-AA Base Material Connector - Concrete

Standard

Loading case: Standard Combinations covered by loading case

Bill of Material for this loading case: Baseplate connector used for
a perpendicular connection of

1x MIC-C90-AA 304825 :
an MI-90 girder to concrete

Connector incl. all connecting hardware

Yield strength
19.8 24.2 242
Permissible sirass: Recommended
capacity limit P " . N
Characteristc 1000 o p—y These values are individual one directional maximal
= capacity limits. For any combinations of multiple
Lve loe directions, use design values and their corresponding
interaction formulas.
Action Resistance

Design loading capacity - 3D 1/2

Method

Vel strengih

Design load

‘capacily imil

Resistanca

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and 2. Welds — per analytical calculation

affected portion of MI-90 girder, per FEA simulation
/ )
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MIC-C90-AA Base Material Connector - Concrete

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D

2/2

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

Y X
z 50.30 63.30 31.60 31.60 31.60 31.60
2.85 1.81 1.81 1.00
Interaction:
FeEd FyEd Femd Mzra Mypa MzEa
+ + + + + =1
Fema Fyma Foma Mima Myma Mimg
2. Welds - per analytical calculation
) X
230.12 230.12 49.31 49.31 49.31 49.31
z

5.64 3.45 3.45 3.45

Interaction:

FuEd FyEd Femd Mpma Myma Mzma

+ + +
Ford Fyma Foma Mima Myma Mima

=1
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MIC-C90-DH Base Material Connector - Concrete

Designation Item number
MIC-C90-DH 2174661

9-1/16" (230)

Corrosion protection:

Material HDG per Zinc thickness, min. .
(um) 9/16" (15)
Connector, Plate 1ISO 1461 55 ‘ .
Bolt; Nut 1ISO 1461 40; 45 71“75
Z ) 9-1/16" (230)
Weight: 146" (17.88) ™

8228g incl. components

Description:

Hilti Hot-dipped galvanized baseplate connector, used for anchoring an MI-90
girder to concrete. Four round anchor holes of baseplate enable anchoring, and
girder is connected using bolts through fixed holes.

X 4x
MIC-C90-DH MIA-OH90  M12-F-SL-WS %~

Material properties

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " . N
S235JR - (DIN EN10025-2) fy=235— f,=360 —; E = 210000 —; G =80769 —;
or DD11 MOD (EN 10111)

Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) L= f,= 800 =5 E =210000 5 G =80769 0

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

MIC-C90-DH

MIG-G120-DH

BAN
@ (62 ﬂTb)

~»
y N S
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MIC-C90-DH Base Material Connector - Concrete

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

8
9-1/16" (230)
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MIC-C90-DH Base Material Connector - Concrete

Standard

Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-C90-DH 2174661
Connector incl. all connecting hardware

Baseplate connector used for
a perpendicular connection of
an MI-90 girder to concrete

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristc 101 gy

Live load

Action Resistance

o Fx,rec. +£Fyrrec. +Fzrec.
[kN] [kN] [kN]
36.0 30.3 30.3

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Design laag

Vil strength
“capacity imit

Action Resistance

1/2

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and
affected portion of MI-90 girder, per FEA simulation

e

2. Welds — per analytical calculation
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MIC-C90-DH Base Material Connector - Concrete

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those

| Data version 2.1 | Date 10.2018

Page 4/4

resulting from thermal or other expansion must be taken into account during design.

Standard

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

F F

+—

Fird Fyrda Fera Mira Myra

xFd FvEd Fzma Mpera Myma Mopg
—_— = + + + <

£l
M Ra

+Fx,Rd -Fx,Rd +Fy,Rd -Fy,Rd +Fz,Rd -Fz,Rd
[kN] [kN] [kN] [kN] [kN] [kN]
90.00 118.82 45.40 45.40 45.40 45.40
+Mx,Rd -Mx,Rd +My,Rd -My,Rd +Mz,Rd  -MzRd
[kNm] [kNm] [kNm] [kNm] [kNm] [kNm]
3.60 3.60 3.00 3.00 3.00 3.00
Interaction:
FyEd Fyrd Frma Myra Mypg M:pg
+ + + + + =1
Fyrd Fyrd Fzmd Mymd Myma Mrpg
2. Welds — per analytical calculation
Yy +Fx,Rd -Fx,Rd +Fy,Rd -Fy,Rd +Fz,Rd -Fz,Rd
[kN] [kN] [kN] [kN] [kN] [kN]
230.12 230.12 49.31 49.31 49.31 49.31
+Mx,Rd -Mx,Rd +My,Rd -My,Rd +Mz,Rd  -Mz,Rd
[KNm] [kNm] [kNm] [kNm] [kNm] [KNm]
5.64 5.64 3.45 3.45 3.45 3.45
Interaction:
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MIC-C120-DH Base Material Connector - Concrete

Designation Item number
MIC-C120-DH 2174662

9-1/16" (230)

Corrosion protection:

Material HDG per Zinc thickness, min.
(um) 9/16" (15)
Connector, Plate 1ISO 1461 55
Bolt; Nut ISO 1461 40; 45
178)
9-1/16" (230)
. N
Weight:

8688 g incl. components

Description:

Hilti Hot-dipped galvanized baseplate connector, typically used for anchoring
an MI-120 girder to concrete. Four round anchor holes in baseplate for
attachment to concrete, and girder is connected using bolts through fixed holes.

2xl 2xl 4x®

MIA- MIA-  M12-F-SL-

MIC-C120-DH OH120 OH90 WS 3/4"
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " . N
S235JR - (DIN EN10025-2) f, =235 — f,= 360 — E = 210000 — G = 80769 —
or DD11 MOD (EN 10111)
e LT f, = 640 f,=800 - E = 210000 G = 80769
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) y mm? w mm? mm? mm?

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

MIG-G90-DH

-~»
. S
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MIC-C120-DH Base Material Connector - Concrete

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

ha ~.9-1/18" (230)
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MIC-C120-DH Base Material Connector - Concrete

Standard

Loading case: Standard Combinations covered by loading case

Bill of Material for this loading case: Basep|ate connector used for
a perpendicular connection of

Angle incl. all components .
9 P an MI-90 girder to concrete

1x MIC-C120-DH 2174662

Method
X | £Fx,rec. *Fyrec. =+Fzrec.
Yield strength [kN] [kN] [kN]
15 z
36.0 35.9 42.3

Recommended
capacity limit

Permissible siress

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Characteristic load

Sell weight

Live load

Action Resistance

Design loading capacity - 3D 1/2

Method

okt srength o Design load

‘capacily imil

Action Resistanca

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and 2. Welds — per analytical calculation
affected portion of MI-120 girder, per FEA simulation
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MIC-C120-DH Base Material Connector - Concrete

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girder, per FEA simulation

104.00 118.82 53.80 53.80 63.50

5.39 4.73 4.73 3.00

Ferd FyEa Fzma Mx_'Ed+My_Ed MzEq

—_—

Ferd Fymra Fomd Myimda Myma Mirg

63.50

Interaction:

— =

2. Welds

316.42

316.42 81.16 81.16 100.68

9.16 5.18 5.18 6.04

100.68

Interaction:

Fyra Fypa Fima Mypg Mopg Migg
+ + + + + =1
FyRd Fymrda Fimda Myra Myra Mip4
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MIC-C90-UH Base Material Connector - Concrete

Designation Item number
MIC-C90-UH 2179535

Corrosion protection:

Material HDG per Zinc thickness, min.

(km)

Connector, Plate 1ISO 1461 55

Bolt; Nut 1ISO 1461 40; 45
Weight:

2450 g incl. components

Description:

Hilti Hot-dipped galvanized baseplate connector, typically used for anchoring
an MI-90 girder to concrete. Two oblong anchor holes enable fine tuning of
baseplate position, and girder is connected using bolts through fixed holes.

Material properties
Material

Connector, Plate
S235JR - (DIN EN10025-2)
or DD11 MOD (EN 10111)

Bolt; Nut
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2)

Instruction For Use:

Yield strength Ultimate strength
- N - N
f, =235 — f,= 360 —
_ N _ N
fy =640 —; f, =800 —;

Hardware included per connector

I .
1x 2x 2x
MIC-C90-UH  MIA-OH90 M12-F-SL-WS 3/4"

Modulus of elasticity

E =210000

E =210000
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Shear modulus

N
mm*

G = 80769

N
mm*
N
mm*

G = 80769

N
mm?

("';. 84Nm
(62 ft-Ih)

w[( )

max.25mm (1.0

max.25mm (1.0
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MIC-C90-UH Base Material Connector - Concrete

Possible loading cases

Standard

Design criteria used for loading capacity

Methodology:
» Analytic calculation

Standards and codes:

« EN 1990 Basics of structural design 03.2003
+ EN1991-1-1 Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 03.2012
* EN 1993-1-1 Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings 03.2012
+ EN 1993-1-3 Eurocode 3: Design of steel structures —Part 1-3: General rules-

Supplementary rules for cold-formed members and sheeting 09.2010
+ EN 1993-1-5 Eurocode 3: Design of steel structures —Part 1-5:Plated

structural elements 06.2012
+ EN 1993-1-8 Eurocode 3: Design of steel structures —Part 1-8: Design

of joints 03.2012
Software:

* Mathcad 15.0
* Microsoft Excel

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

100
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MIC-C90-UH Base Material Connector - Concrete

Standard

Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case:

Angle incl. all components
1x MIC-C90-UH 2179535

Baseplate connector used for
a perpendicular connection of
an MI-90 girder to concrete

Method

Yieid strength

L Recommended
Gapacity limit

Permissible stress

Characteristic load

Action Resistance

1.50 16.66 16.66

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

13

Limiting components of capacity evaluated in following tables:

1. Connector body - per analytical calculation

2. Welds — per analytical calculation

3. Screws — per analytical calculation

[
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MIC-C90-UH Base Material Connector - Concrete
Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.
Standard
Design loading capacity - 3D 2/3
Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.
1. Connector body - per analytical calculation
Y X
z 13.19 93.32 25.00 25.00 25.00 25.00
4.10 0.00 0.00 0.00
Interaction:
FeEd . Fy.l'-',d N F,Ed . My Ed <1
Fxrd Fyrd Tzrd MxRrd
2. Welds - per analytical calculation
X
244.38 244.38 99.77 99.77 99.77 99.77
5.99 0.00 0.00 0.00
Interaction:
FyEd . Fy Ed . F2Ed . My Ed -
Fyra Fyra Fzra MyRrd
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MIC-C90-UH Base Material Connector - Concrete

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D

3/3

3. Screws - per analytical calculation

T
b

36.29 36.29 36.29

2.25
1.20 0.00 0.00 0.00

36.29

2.25

Interaction:

FxEd ‘ Fy Ed ‘ F2Ed 1 My Ed 1

Fyrd F}-‘_Hd Fzra  Myggrd
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MIC-CU-MAH Base Material Connector - Concrete

Designation Item number
MIC-CU-MAH 2174664
Corrosion protection: \“\\1—7/8" (200)
Material HDG per Zinc thickness, min. Py
(um) ,
Connector, Plate 1SO 1461 55 172" (12.5) R
Bolt; Nut ISO 1461 40; 45 Iy’ A6 (17.688)
. 3-1/8" (80
Weight: e )[ L || |s-1516" (100)
2261 g incl. components 14" 6 251516 {100)
Description:
Hilti Hot-dipped galvanized baseplate connector, used for anchoring a MI-90
girder to concrete in an angle, usually when it's used as a brace for another Hardware included per connector
girder. Two round anchor holes in baseplate for attachment to concrete, and
girder is connected using one bolt through a hole, which enables various P
angles. x ;;12x120- Lﬁga.
MIC-CU-MAH F/8.8 WS 3/4"
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " . N
$235JR - (DIN EN10025-2) f,=235 -, f, = 360 ——; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) i mm mm mm
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) L= f,= 800 =5 E =210000 5 G =80769 0

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

min.0mm

MIC-SA-MAH
MIC-SB-MAH
MIC-SC-MAH
MIC-CU-MAH

(62 t-Ib)
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MIC-CU-MAH Base Material Connector - Concrete

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

TN_7-7/8" (200)

\5-15/1‘8"‘\‘\
~.(150) ”
1/2" (12.5) _ /4" (@)
= < 11716 (17.88)
3-1/8" (so{ - b ]
3-15/16" (100)
1/4" (B h (100)
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MIC-CU-MAH Base Material Connector - Concrete

Standard
Loading case: Standard Combinations covered by loading case
Bill of Material for this loading case: Baseplate connector used for
. an angled connection of
Angle incl. all components .
1x MIC-CU-MAH 2174664 an MI-90 girder to concrete
(bracing)

Recommended loading capacity - simplified for most common applications

Method V \X p + I;gﬁr]ec.
z
a

a, rec
Yield strength

[ - 4.4

Recommended
‘Gapacity limit

Permissible stress

0" 30° 45° 60° 90°
+F

[kﬁjr]e& 11.13 815 7.87 815 10.93

These values are individual one directional maximal capacity limits. For any
combinations of multiple directions, use design values and their
corresponding interaction formulas.

Characteristic load

Self weight

Live load

Action Resistance

Design loading capacity - 3D 1/2

Method

Design load

isid srength
“capacity imit

Action Resistance

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, hardware and 2. Welds — per analytical calculation
affected portion of MI-90 girder, per FEA simulation

-~
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MIC-CU-MAH Base Material Connector - Concrete

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

16.70 16.70 16.70

6.60 6.60
0.70 0.00 0.00 0.00

16.70

Interaction:

Fyrd Fypda Femd Mypa Myra M:pg
- + + + - =
Ferda Fyma Foma Mima Mypa Mopa

1

2. Welds - per analytical calculation

y

X

325.83 325.83 11.97 11.97 47.45

2.30 0.00 0.00

15.80

47.45

15.80

Interaction:

Fora Fyma Foma Mipg Mymg Moy
—_— =+ +—— +——+—— =1
Fyrd Fyrd TFzrd Mgypd Myrq Mzma
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MIC-S90-AA Base Material Connector - Steel

Designation Item number
MIC-S90-AA 304811
Corrosion protection:
Material HDG per Zinc thickness, min.
(um)
Connector, Plate 1ISO 1461 55
Bolt; Nut 1SO 1461 40; 45
Weight:
4370 g incl. components

Y =170 mm

Submittal text:
Hilti Hot-dipped galvanized baseplate connector, typically used for anchoring
an MI-90 girder to a steel beam. Two oblong anchor holes in perpendicular ﬁ
®
2x 2x

Hardware included per connector

positions enable fine tuning of baseplate position, and girder is connected using
bolts through fixed holes.

Material properties

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
S235JR - (DIN EN10025-2) f, =235 — f,= 360 — E =210000 —; G = 80769 —
or DD11 MOD (EN 10111)

e LT f, = 640 f,=800 - E = 210000 G = 80769
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) v mm? u— mm? - mm? - mm?

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

MIC-S90-AH
84N

i son 24

MIC-590-CH

MIC-3120-AH
MIC-3120-BH
MIC-3120-CH

RARAARAARARANAY >
-~
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MIC-S90-AA Base Material Connector - Steel

Possible loading cases

Standard

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

Y =170 mm
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MIC-S90-AA Base Material Connector - Steel

Standard

Loading case: Standard

Combinations covered by loading case

Bill of Material for this loading case:

Connector incl. all associated

components

1x MIC-S90-AA 304811
Beam clamps

2x MI-SGC M12 233859

Connector used for a
perpendicular connection

of MI-90 girder to flange

of structural steel profiles.
For flange width 75-165mm.

Method

Yield strength

Recommended
capacity limit

Permissible siress (e

Characteristic load
haraoterisio 103 g

Live load

Action Resistance

11.6 3.44 3.44

These values are individual one directional maximal
W capacity limits. For any combinations of multiple

N directions, use design values and their corresponding
interaction formulas.

Method

Design loading capacity - 3D

Design load
“capacity imit

isid srength

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-90
girder, per FEA simulation

2. Welds - per analytical calculation

3. Beam Clamps - per analytical calculation
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MIC-S90-AA Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

24.40 63.30 31.60 31.60 31.60

2.85 1.81 1.81 1.00

31.60

Interaction:

Fy Ea F).'.F.(l F;ra MyEd M)«'.E(I M; Ea )
<

—_—— —

+ + <
FxRrd 1'y_l{d Fzra Mxpd M}'.Rd Mz Rrd

2. Welds - per analytical calculation

x

230.12 230.12 49.13 49.13 49.13

5.64 3.45 3.45 3.45

49.13

Interaction:

FyEd FyEd FzEa Mypa Mypa Mzpd

- +
Fyrd 1"'),'.R.(.l F,ra Myrd M)‘.Rd M; Rd

=1
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MIC-S90-AA Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D

313

3. Beam Clamps - per analytical calculation

17.40 Not

decisive

0.32 0.90 0.90 0.78
Interaction:

Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.

5.16 5.16 5.16 5.16

FzEd*ez

My Rd

Fx'Ed + FV'Ed*e-’y +

Fx’Rd M

MV Ed

My Rd

MzEd<
+ +° <1

ZRd ZRd
Shear force interaction:

- Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0). Equation is not valid for
compressive F, ¢4loads (F, g4 <0).
- For Shear interaction, user must ADDITIONALLY verify: F, gq/F, gg<1.

FzEd MxEd

x Rd

Fy b “y g <
(Fy’Rd x (1- %LM)) <FZ'R,1 x (1- %—Ed)) M, % (1 - i)

x Rd

x Rd
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MIC-S90-AH Base Material Connector - Steel

Designation Iltem number
MIC-S90-AH 2174665 e

Corrosion protection: )

Material HDG per Zinc thickness, min. 5-1/2" (140)_ 1/2" (12)

(km) MI-90 .
Connector, Plate 1SO 1461 55 - 6_;;8‘..\
5 . Z (155)

Bollt, Nut ISO 1461 40; 45 e g I Js_ﬂ J16° (220)
Weight: 11/16/%2-1/2" (17x64)
7511 g incl. components

B =280 mm

D iotion: X =200 mm

escription: . _ Y =140 mm
Hilti Hot-dipped galvanized baseplate connector, used for connecting
a MI-90 girder to a steel beam using M16 mounting hardware. Four slotted Hardware included per connector

holes enable fine tuning of baseplate position, and girder is connected using
beam clamps or threaded rod. Comes in different plate sizes to fit various steel
beam sizes.

4XE 4x®

MIA- M12-F-SL
MIC-S90-AH OH90 -WS 3/4"
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
S235JR - (DIN EN10025-2) f, =235 — f,= 360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations
Instruction For Use:
For both loading cases
o werime  [@o i
Wl
1O g av
g }
For clamped loading case For boxed loading case (not attached to the packaging)

‘ 180 Nm
(133 ft-Ib)|

‘ 180 Nm
(133 ft-Ib)|
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MIC-S90-AH Base Material Connector - Steel

Possible loading cases

Clamped Boxed

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

5-1/2" (140) /2" (12)
Ml-gg s h
6-1/8"
> : +(155) B =280 mm
< " (14) _ 8-11/16" (220) X =200 mm
11/16'x2-1/2" (17x64) ™ Y =140 mm
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MIC-S90-AH Base Material Connector - Steel

Clamped Boxed

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

Connector incl. all associated

components

1x MIC-S90-AH 2174665
Beam clamps

4x MI-SGC M16 387398

Connector used for a
perpendicular connection

of MI-90 girder to flange

of structural steel profiles.
For flange width 75-165mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible stress

Characteristic: load
haraoterisi 03 g

Live load

Action Resistance

These values are individual one directional maximal

directions, use design values and their corresponding

y]\x
z
36.53 6.87 6.87
capacity limits. For any combinations of multiple
interaction formulas.

Method

Design loading capacity - 3D

Design laad

isid sirength
ot “capachty mit

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-90
girder, per FEA simulation

2. Welds — per analytical calculation

3. Beam Clamps - per analytical
calculation
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MIC-S90-AH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

"

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

g
z

2. Welds - per analytical calculation

| y

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 100

54.80 118.82 45.40 45.40 45.40

3.60 3.00 3.00 3.00

45.40

Interaction:

F F F M
xEd+y_Ed+z_Ed+Mx_Ed+My_Ed+ Ed |

Furd Fymd Ferda Mxmrda Myra Mima

230.12 230.12 49.31 49.31 49.31

5.64 3.45 3.45 3.45

49.31

Interaction:

Frra Ey Fora Mypg Mypsg Mrpg
— + + + + 21

+ =
Famd FRd Fzmd Myra Myma Mima
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MIC-S90-AH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

3/3

3. Beam Clamps - per analytical calculation

y

102.40 Notdecisive  10.31 10.31 10.31

0.84 6.66 6.66 4.51
Interaction:

Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional

bending moment on the system , must be taken into account in the
interaction formula.

10.31

FxEd + FvEd*ey + FzEd*eZ + MvEd + MzEd < 1
Fde Msz Mde Mde Msz

Shear force interaction:

- Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0). Equation is not valid for
compressive F, g4loads (F, g4 <0).

- For Shear interaction, user must ADDITIONALLY verify: F, g4/ F, g < 1.

( FyEdF )2+< FzEdF >2+ MxEdF <1
ith e, =e,= — —xEd — —x Ed — —xFEd
with e,=¢,=0.070 m Fy’Rd X (1 Fx:Rd) Fz'Rd X (1 Fx:Rd) Mx’Rd X (1 Fx: Rd)
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MIC-S90-AH Base Material Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 6/8

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:
Connector incl. all associated

components

1x MIC-S90-AH 2174665
Base plate

1x MIB-SAH 2174674

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

Connector used for a
perpendicular connection

of MI-90 girder to flange

of structural steel profiles.
For flange width 75-165mm.

e

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

Self weight

Live load

Action Resistance

z 38.47 13.77 13.77

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Design laad

isid sirength
ot “capachty mit

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, 1
hardware and affected portion of MI-90 girder,
per FEA simulation

. Welds - per analytical calculation

3. Base plate and through bolts - per analytical
calculation
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MIC-S90-AH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

57.70 118.82 45.40 45.40 45.40

3.60 3.00 3.00 3.00

Fxbd FvEd Fka Meed Myed Mep
Ferd Fyra FiRd Myma Myma Mipa

45.40

Interaction:

=1

x

230.12 230.12 49.31 49.31 49.31 49.31

5.64 3.45 3.45 3.45

5.64

3.45

Interaction:

Fera F Fora Mypa Myma Mamg
— + + + + + <

Furd FyRd FzR4 MyRda MyRa Mzrq

1
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MIC-S90-AH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

3/3

3. Base plate and through bolts - per analytical calculation

y

164.00 Notdecisive  20.66 20.66 20.66

1.67 8.61 8.61 7.22

20.66

Interaction:
channel / connector and baseplate, which generates an additional
- Shear Interaction Equation is only valid for TENSILE F, ¢4 loads (F, g4 > 0). Equation is
not valid for compressive F, ¢4 loads (F, g4 < 0).
- For Shear interaction, user must ADDITIONALLY verify: F, g4/ F, gq < 1.

Normal force interaction:
bending moment on the system , must be taken into account in the
F 2 F 2 M
y Ed 7 + z Ed F + x Ed 7 <1
with e,76,=0.070 m Fy pa X (1 -7 Ed) F, ra X (1 -7 Ed) M, pa X (1 -7 Ed)

X
z
The eccentricity ey and ez between the point of force transfer
i interaction formula.
FxEd + FvEd*ey + FzEd*eZ + MvEd + MzEd < 1
Fde Msz Mde Mde Msz
fi( Shear force interaction:
x'Rd x Rd x'Rd
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MIC-S90-BH Base Material Connector - Steel

Designation Item number
MIC-S90-BH 2174666
Corrosion protection:
Material HDG per Zinc thickness, min.
(Hm) 12)
Connector, Plate 1ISO 1461 55
Bolt; Nut ISO 1461 40; 45
. . - 8-11/168" (220)
Welght.l 11/16"x2-1/2" (17x64)
8964 g incl. components
B =350 mm
D iotion: X=300 mm
escription: . _ Y =210 mm
Hilti Hot-dipped galvanized baseplate connector, used for connecting
a MI-90 girder to a steel beam using M16 mounting hardware. Four slotted Hardware included per connector
holes enable fine tuning of baseplate position, and girder is connected using
beam clamps or threaded rod. Comes in different plate sizes to fit various steel E ®
beam sizes. " b
MIC-S90-BH OH90 -WS 3/4"
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
$235JR - (DIN EN10025-2) f,=235-1, f, = 360 E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

For both loading cases

E S R
o]} g av
1 )
For clamped loading case For boxed loading case (not attached to the packaging)

‘ 180 Nm
(133 ft-Ib)|

‘ 180 Nm
(133 ft-Ib)|
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MIC-S90-BH Base Material Connector - Steel

Possible loading cases

Clamped Boxed

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

Data version 2.1 | Date 10.2018

Page 2/8

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

5-1/2" (140) !
o /2" (12)
MI-90.._
6-1/8"§ B =350 mm
"199) 15 11/16" (2200 X =300 mm
11/16"x2-1/2" (17x64) .

Y =210 mm
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MIC-S90-BH Base Material Connector - Steel

Clamped Boxed

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

Connector incl. all associated

components

1x MIC-S90-BH 2174666
Beam clamps

4x MI-SGC M16 387398

Connector used for a
perpendicular connection

of MI-90 girder to flange

of structural steel profiles.
For flange width 165-235mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristc 101 gy

Live load

Action Resistance

y]\x
z
26.73 6.87 6.87
These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Design laag

Vil strength
“capacity imit

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-90 girder,
per FEA simulation

2. Welds — per analytical calculation

3. Beam Clamps - per analytical
calculation
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MIC-S90-BH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

"

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

y

X
z
40.10 118.82 45.40 45.40 45.40 45.40
3.60 3.60 3.00 3.00 3.00 3.00
Interaction:
FxEd+Fy£d+Fz£d fo_d Mv_Ed M. Ea Ed _,
Frra Fyrd Fira Mx_RJi Mde M. gra
2. Welds - per analytical calculation
Y X

230.12 230.12 49.31 49.31 49.31 49.31

5.64 3.45 3.45 3.45

Interaction:
Fyrd . E rd . FzEd M, Ed MyEd szd
Ford  Fyma led Mxlu My_m Mz_'R.d

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 108
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MIC-S90-BH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

3. Beam Clamps - per analytical calculation

y

x

102.40 Notdecisive  10.31 10.31 10.31

1.12 6.66 6.66 6.66
Interaction:

Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.

10.31

Fx’Ed + Fv’Ed*ey + FzEd*eZ + Mv'Ed _|_ MzEd < 1
M

Fde Msz Mde Mde ZRd

Shear force interaction:

oF - Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0). Equation is not valid for
compressive F, ¢4loads (F, g4 <0).
- For Shear interaction, user must ADDITIONALLY verify: F, g4/ Fy gg < 1.

( Fy g )2+< F, g >2+ M, gq <1
F F F -
— —xEd — —xFEd — —xEd
Fynax (1 Fx:Rd) Fonax (1 Fx:Rd) M, % (1 Fx:Rd)
with e,=e,=0.070 m
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MIC-S90-BH Base Material Connector - Steel

Clamped Boxed

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S90-B  H 2174666
Hardware not included in packaging:
Base plate

1x MIB-SBH 2174675

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104

Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

Connector used for a
perpendicular connection

of MI-90 girder to flange

of structural steel profiles.
For flange width 165-235mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible siress (e

Characteristic load
haraoterisio 103 g

Live load

Action Resistance

26.73 13.34 13.34

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

hardware and affected portion of MI-90
girder, per FEA simulation

Design loading capacity - 3D 13
Method

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector, 2. Welds - per analytical calculation 3. Base plate and through bolts - per analytical

calculation
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MIC-S90-BH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

40.10 80.50 45.40 45.40 45.40

3.60 3.00 3.00 3.00

FxEd+Fy_Ed+Fz_Ed+Mx£d+My_Ed M. rq }
Fyra Fyra Fird Myra Myra DMigg

45.40

Interaction:

2. Welds

x

230.12 230.12 49.31 49.31 49.31 49.31

5.64 3.45 3.45 3.45

5.64

3.45

Interaction:

Fara Frra Fzpa Mypa Mypa Mg
—_— = + + =1

Furd FyRd Fzra Myrd Myma Mma
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MIC-S90-BH Base Material Connector - Steel

Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

313

3. 2x bolt in MI channel

x

158.80 Notdecisive  20.01 20.01 20.01

2.06 8.81 8.81 9.77

Interaction:
Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the

¢ interaction formula.
FxEd + FvEd*ey + FzEd*eZ + MvEd + MzEd S 1
Fx Rd Mz Rd My Rd My Rd Mz Rd
F . .
f‘( Shear force interaction:

20.01

- Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0).
Equation is not valid for compressive F, g4 loads (F, g4 <0).
- For Shear interaction, user must ADDITIONALLY verify: F, g4/ F, gqg < 1.

F 2 F 2 M
with e,=e,=0.070 m ( AL F ) + ( z Bd F ) + x Bd 7 <1
Fy_ e (1 - F":Rd) FZ'Rd ) (1 - Fx: Rd) Mx' R4 % (1 N Fx:Rd)
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MIC-S90-CH Base Material Connector - Steel

Designation Item number
MIC-S90-CH 2174667

Corrosion protection:

Material HDG per Zinc thickness, min.

(Hm) 12)
Connector, Plate 1ISO 1461 55
Bolt; Nut ISO 1461 40; 45
. . T |e-11/18" 220)
Welght- T1/16"x2-1/2" (17x64) 4
10624 g incl. components
B =430 mm

D iotion: X =350 mm

escription: . _ Y =290 mm
Hilti Hot-dipped galvanized baseplate connector, used for connecting
a MI-90 girder to a steel beam using M16 mounting hardware. Four slotted Hardware included per connector

holes enable fine tuning of baseplate position, and girder is connected using
beam clamps or threaded rod. Comes in different plate sizes to fit various steel

. . ®
beam sizes. MXIA- :4X12-F-SL
MIC-S90-CH OH90 -WS 3/4"
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
S235JR - (DIN EN10025-2) f,=235— f,= 360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations
Instruction For Use:
For both loading cases
o werime  [@o i
Wl
1O g av
g }
For clamped loading case For boxed loading case (not attached to the packaging)

‘ 180 Nm
(133 ft-Ib)|

‘ 180 Nm
(133 ft-Ib)|
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MIC-S90-CH Base Material Connector - Steel

Data version 2.1 | Date 10.2018

Page 2/8

Possible load

ing cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis

» Analytic calculatio

n

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 16.0

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

5-1/2" (140)
< B /2" (12)
MI-90
& i .
| 518" B =430 mm
9i6" (14) |15 lg11/16" 220) X = 350mm
11/16"x2-1/2" (17x64) 1 Y =290 mm

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-S90-CH Base Material Connector - Steel

Clamped Boxed

Loading case: Clamped Combinations covered by loading case

Bill of Material for this loading case: Connector used for a

perpendicular connection

of MI-90 girder to flange

of structural steel profiles.
For flange width 235-300mm.

1x MIC-S90-CH 2174667
Hardware not included in packaging:
Beam clamps

4x MI-SGC M16 387398

Recommended loading capacity - simplified for most common applications
Method

Yield strength

Recommended
‘Gapacity limit

17.93 6.87 6.87

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Permissible stress

Characteristic load

Self weight

Live load

Action Resistance

Design loading capacity - 3D 13

Method

Design load

Vel strengih
Capachy it

Limiting components of capacity evaluated in following tables:

1. Connection system, including 2. Welds — per analytical calculation 3. Beam Clamps - per analytical
connector, hardware and affected calculation
portion of MI-90 girder, per FEA
simulation
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MIC-S90-CH Base Material Connector - Steel

Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

e

Design loading capacity - 3D

2/3

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

118.82 45.40 45.40 45.40

3.60 3.00 3.00 3.00

45.40

Interaction:

Ferda Fyra Tzrda Myrda Mypa Mipd
+ + + + +

Fyrd

£1
Forda Myma Myra Migd

2. Welds - per analytical calculation

230.12 230.12 49.31 49.31 49.31

5.64 3.45 3.45 3.45

49.31

Interaction:

Fyrq

F
. zEd_l_I"'Ix_Ed_i_I"'IyEd_l_Mz'_Fd{l

Fymd

F,Rd MzRd Myra Myra
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MIC-S90-CH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

Published allowable loads for applications are based on static loading conditions. Non-static forces, including those

resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

3/3

3. Beam Clamps - per analytical calculation

y

with e,=e,=0.070 m

x

102.40

decisive

1.41 6.66 6.66 8.45

Not 10.31 10.31 10.31 10.31

Interaction:
Normal force

interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the

interaction formula.

Fx’Ed + Fv’Ed*ey + FzEd*eZ + Mv'Ed _|_ MzEd < 1
M

F M

X Rd ZRd M M

Shear force interaction:
- Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0). Equation is not valid for
compressive F, ¢4loads (F, g4 <0).
- For Shear interaction, user must ADDITIONALLY verify: F, g4/ Fy gg < 1.

Y Rd ¥y Rd ZRd

Fy Ed 2 FZ Ed 2 Mx Ed
(Fy’Rdx (1— %)) +<FZ'Rd>< (1— @)) +Mx’Rd>< (1 - %) =1

x Rd x Rd x Rd
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MIC-S90-CH Base Material Connector - Steel

Clamped Boxed

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S90-CH 2174667
Hardware not included in packaging:
Base plate

1x MIB-SCH 2174676

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104

Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

Connector used for a
perpendicular connection

of MI-90 girder to flange

of structural steel profiles.
For flange width 235-300mm.

e

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible siress

Characteristic load

Sell weight

Live load

Action Resistance

17.00 12.67 12.67

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D

Method

Design load

isid srength
“capacity imit

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-90
girder, per FEA simulation

2. Welds - per analytical calculation 3] Base plate and through bolts - per

analytical calculation
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MIC-S90-CH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-90 girder, per FEA simulation

X
25.50 52.30 45.40 45.40 45.40 45.40
3.60 3.00 3.00 3.00
Interaction:
FxEd+F3.r_Ed+Fz_Ed+Mx_Ed+Mw_.r_Ed M, Eq 4
Femd Fymd FzRd Myma Myma Mipa
2. Welds - analytical check y
X

230.12 230.12 49.31 49.31 49.31

5.64 3.45 3.45 3.45

49.31

Interaction:

F. F. F
xEd  FyEd | zEd+I“'[x_Ed+I"'TyEd+MzEd_”

Fora FyRd FzRa Mira Myma Mema
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MIC-S90-CH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

3. Base plate and through bolts - per analytical calculation

X

150.80 Notdecisive  19.00 19.00 19.00

2.57 8.82 8.82

12.29

19.00

12.29

Interaction:
Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional

bending moment on the system , must be taken into account in the
interaction formula.

FxEd + FvEd*ey + FzEd*eZ + MvEd + MzEd < 1
Fx Rd Mz Rd My Rd My Rd Mz Rd

Shear force'interaction:

eF,,
eF, I
l‘i‘ - Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0).
Equation is not valid for compressive F, g4 loads (F, g4 < 0).
- For Shear interaction, user must ADDITIONALLY verify: F, g/ F, gg < 1.

F 2 F 2 M
with e,=e,=0.070 m ( AL F ) + ( z Bd F ) + x Bd 7 <1
Fy_ e (1 - F":Rd) FZ'Rd ) (1 - Fx: Rd) Mx' R4 % (1 N Fx:Rd)
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MIC-S120-AH Base Material Connector - Steel

Iltem number
2174668

Designation
MIC-S120-AH

Corrosion protection:

Material HDG per Zinc thickness, min.
(um)
Connector, Plate 1ISO 1461 55
Bolt; Nut 1SO 1461 40; 45
Weight:

7911 g incl. components

Description:

Hilti Hot-dipped galvanized baseplate connector, used for connecting

a MI-120 girder to a steel beam using M16 mounting hardware. Four slotted
holes enable fine tuning of baseplate position, and girder is connected using
beam clamps or threaded rod. Comes in different plate sizes to fit various steel
beam sizes.

Material properties

Data version 2.1 | Date 10.2018

Page 1/8

72 2)

6-1/\8\"\
2 1(159)

8-11/16" (220)
11/16"x2-1/2" (1 7xﬁ4;\\
B =280 mm
X =200 mm
Y =140 mm

Hardware included per connector

4><ﬁ

M12-F-SL
-WS 3/4"

2x 2x
MIA- MIA-
OH120 OH90

MIC-S120-AH

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
$235JR - (DIN EN10025-2) f,=235— f,= 360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

For both loading cases:

ot i [ T
| ) A T A

ECIR,

For clamped loading case

For boxed loading case (not attached to the packaging)

‘ 180 Nm
(133 ft-Ib)|

‘ 180 Nm
(133 ft-Ib)|
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MIC-S120-AH Base Material Connector - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 16.0

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

. B =280 mm
8-11/16" (220)  x =200 mm
Y =140 mm

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-S120-AH Base Material

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 3/8

Connector - Steel

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S120-AH 2174668
Hardware not included in packaging:
Beam clamps

4x MI-SGC M16 387398

Connector used for a
perpendicular connection

of MI-120 girder to flange

of structural steel profiles.
For flange width 75-165mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Permissible stress
‘Gapacity limit
Characteristic load

Action Resistance

y]\x
z
37.87 6.87 6.87
These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

1/3

Limiting components of capacity evaluated in following tables:

hardware and affected portion of MI-120
girders, per FEA simulation

1. Connection system, including connector, | 2. Welds - per analytical calculation

3. Beam Clamps - per analytical calculation

Installation Technical Manual - Technical Data - Ml system
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MIC-S120-AH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

[

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

2. Welds - per analytical calculation

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 124

56.80 118.82 53.80 53.80 63.50

5.39 4.73 4.73 3.00

E E F M
xEd+3r_E,d+z_Ed+Mx_Ed+My_Ed+ 2Ed
Fera Fyrd Fomd Myma Myrd M:ima

63.50

Interaction:

y

x

316.42 316.42 81.16 81.16 100.68

9.16 5.18 5.18 6.04

100.68

Interaction:

Fora By Frra Mypa Myra Mipg
— + + + + =1

+ =
Ferda Ty Frra Myra Myma Mimg
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MIC-S120-AH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

3. Beam Clamps - per analytical calculation

y

102.40 Notdecisive  10.31 10.31 10.31

0.84 7.48 7.48 4.51
Interaction:

Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional

bending moment on the system , must be taken into account in the
interaction formula.

10.31

FxEd + FvEd*Ey + FzEd*eZ + MvEd + MzEd < 1
Fx Rd Mz Rd My Rd My Rd Mz Rd

Shear force interaction:

oF - Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0). Equation is not valid for
compressive F, g4loads (F, g4 <0).

- For Shear interaction, user must ADDITIONALLY verify: F, g4/ F, g < 1.

( Fy g )2+< F, g )2+ M, gq <
F F F =
_ TxEd _ TxEd _ IxEd
Fyrax (1= 7E0) ForaX (1= 7)) M ax (1 - )
with e, =e,=0.070 m ! 4 )
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MIC-S120-AH Base Material

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 6/8

Connector - Steel

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S120-AH 2174668
Hardware not included in packaging:

Base plate

1x MIB-SAH 2174674

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

Connector used for a
perpendicular connection

of MI-120 girder to flange

of structural steel profiles.
For flange width 75-165mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Permissible stress

‘Gapacity limit
Characteristic load

Self weight

Live load

Action Resistance

39.00 13.77 13.77

mx

z
These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D

Method

Design laad
“capachty mit

isid sirength

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-120
girders, per FEA simulation

2. Welds - per analytical calculation

3. Base plate and through bolts - per analytical
calculation
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MIC-S120-AH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

[

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

N

58.50 118.82 53.80 53.80 63.50 63.50

5.39 4.73 4.73 3.00

5.39

3.00

Interaction:

FxEd+Fy_Ed+Fz_Ed+Mx_Ed+Mw_r_Ed+Mx_Ed
Frra Fyma Firda Myra Mypa Mipg

=1

2. Welds - per analytical calculation

L

316.42 316.42 81.16 81.16 100.68

9.16 5.18 5.18 6.04
Interaction:

Fera & +FzEd+Mx_Ed MyEd_'_Mz_Ed{

+ + =
Fora & Fora Myra Myra Mrma

100.68

1
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MIC-S120-AH Base Material Connector - Steel

Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

KIK
3. Base plate and through bolts - per analytical calculation
X
z 164.00 Notdecisive  20.66 20.66 20.66 20.66
1.67 10.99 10.99 7.22
Interaction:
Normal force interaction:
The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.
Fx'Ed + Fv'Ed*ey + Fz'Ed*eZ + Mv'Ed + Mz'Ed < 1
Fx,Rd Mz’Rd My’Rd My’Rd Mz’Rd
Shear force interaction:
- Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0).
Equation is not valid for compressive F, g4 loads (F, g4 < 0).
- For Shear interaction, user must ADDITIONALLY verify: F, g4/ F, gg < 1.
F 2 F, 2 M,
with e,=¢,=0.070 m ( L — ) + ( EdF — ) + e — =1
Fonax (1= 720 ) \Foaax (1= 772)) My (1 - 7224)

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 128



=T

Data version 2.1 | Date 10.2018 | Page 1/8

MIC-S120-BH Base Material Connector - Steel
Designation Item number
MIC-S120-BH 2174669

Corrosion protection:

Material HDG per Zinc thickness, min.

(um) 5-1/2 (140) [ 172" (12)

Connector, Plate I1SO 1461 55 MI-120 A ;

Bolt; Nut ISO 1461 40; 45 TN
Weight: ’ ’éﬂeu (14) (8117167 220)
9364 g incl. components NABXZIR2T (TG ™

B =350 mm

D iotion: X =300 mm

escription: Y = 210 mm

Hilti Hot-dipped galvanized baseplate connector, used for connecting

a MI-120 girder to a steel beam using M16 mounting hardware. Four slotted
holes enable fine tuning of baseplate position, and girder is connected using
beam clamps or threaded rod. Comes in different plate sizes to fit various steel
beam sizes.

Material properties

Hardware included per connector

2x 2x 4x ﬁ
MIA- MIA- M12-F-SL
MIC-S120-BH OH120 OH90  -WS 3/4"

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
$235JR - (DIN EN10025-2) f,=235— f,= 360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

For both loading cases:

ot werime  [@o i
| i T i

ECIR,

For clamped loading case

For boxed loading case (not attached to the packaging)

‘ 180 Nm
(133 ft-Ib)|

‘ 180 Nm
(133 ft-Ib)|
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MIC-S120-BH Base Material

Data version 2.1 | Date 10.2018
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Connector - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

1/2" (12)

B =350 mm
8-11/16" (220) X =300 mm
Y =210 mm
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MIC-S120-BH Base Material

Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018

Page 3/8

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S120-BH 2174669
Hardware not included in packaging:
Beam clamps

4x MI-SGC M16 387398

Connector used for a
perpendicular connection

of MI-120 girder to flange

of structural steel profiles.
For flange width 165-235mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

Self weight

Live load

Action Resistance

27.07 6.87 6.87

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Method

Design loading capacity - 3D

Design load

Vel strengih
Capachy it

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-120
girders, per FEA simulation

2. Welds - per analytical calculation

3. Beam Clamps - per analytical calculation
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MIC-S120-BH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

[

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

2. Welds - per analytical calculai
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40.60 118.82 53.80 53.80 63.50

5.39 4.45 4.45 3.00

FxEd+F3r_E,d+Fz_Ed+Mx_Ed+Mw_.r_Ed+MzEd
Ferda Fymrd Fema Myma Myma Migg

63.50

Interaction:

=1

y

x

316.42 316.42 81.16 81.16 100.68 100.68

9.16 5.18 5.18 6.04

9.16

6.04

Interaction:

Fyra K Fora Mypa Mypa Mgy
+ + + + + z1

Fyra FyRd FzRd Mgrda Myra Mzmq
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MIC-S120-BH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

3. Beam Clamps - per analytical Calculation

y

102.40 Notdecisive  10.31 10.31 10.31

1.12 7.48 7.48 6.66
Interaction:

Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional

bending moment on the system , must be taken into account in the
interaction formula.

10.31

FxEd + FvEd*ey + FzEd*eZ + MvEd + MzEd < 1
Fde Msz Mde Mde Msz

Shear force interaction:

oF - Shear Interaction Equation is only valid for TENSILE F, ¢4 loads (F, g4 > 0). Equation is not valid for
compressive F, g4loads (F, g4 <0).

- For Shear interaction, user must ADDITIONALLY verify: F, g4/ Fy gg< 1.

( Fy g )2+< F, pa >Z+ M, pq <1
F F F =
) _Fip _Fipg
Fyrax (1= 7E) Forax (1= 775)) My pox (1 - )

with e,=e,=0.070 m ! 4 f

Installation Technical Manual - Technical Data - Ml system
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MIC-S120-BH Base Material

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 6/8

Connector - Steel

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S120-BH 2174669
Hardware not included in packaging:

Base plate

1x MIB-SBH 2174675

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

Connector used for a
perpendicular connection

of MI-120 girder to flange

of structural steel profiles.
For flange width 165-235mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

Self weight

Live load

Action Resistance

27.07 13.34 13.34

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D
Method

Design laad

isid sirength
ot “capachty mit

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-120
girders, per FEA simulation

2. Welds - per analytical calculation

3. Base plate and through bolts - per
analytical calculation

Installation Technical Manual - Technical Data - MI system
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MIC-S120-BH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

.

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

40.60 85.90 53.80 53.80 63.50

5.39 4.45 4.45 3.00

FxEd+Fy£d+Fz£d+Mx£d+hHr£d+MzEd
Ford Fyrd Tomda Myma Myma Mpgd

63.50

Interaction:

=1

2. Welds - per analytical calculation

i

y

x

316.42 316.42 81.16 81.16 100.68

9.16 5.18 5.18 6.04

100.68

Interaction:

Fera By Ford Mymd Mypa Mpmg
+ + + + + =1

Fyrd FyRd FzRd Myra MyRa Mzra

Installation Technical Manual - Technical Data - Ml system
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MIC-S120-BH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3
3. Base plate and through bolts - per analytical calculation
X
z 158.80 Notdecisive  20.01 20.01 20.01 20.01
2.06 2.06 11.20 11.20 9.77
Interaction:
Normal force interaction:
The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.
Fx,Ed + Fv,Ed*ey + Fz‘Ed*eZ + Mv‘Ed + Mz’Ed S 1
Fx'Rd Mz'Rd My'Rd My’Rd Mz'Rd
Shear force interaction:
- Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0).
Equation is not valid for compressive F, g4 loads (F, g4 <0).
- For Shear interaction, user must ADDITIONALLY verify: F, g4/ F, gqg < 1.
F 2 F, 2 M,
with 6,7¢,=0.070 m ( — F > +< £ F ) + £ F <1
Fy' Ra X (1 - —LMFX,M) FZ'Rd X (1 - F—Z—mx. Rd) Mx' Ra X (1 - —E—Ein.Rd)

Installation Technical Manual - Technical Data - Ml system
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MIC-S120-CH Base Material Connector - Steel

Iltem number
304820

Designation
MIC-S120-CH

Corrosion protection:

Material HDG per Zinc thickness, min.
(um)
Connector, Plate 1ISO 1461 55
Bolt; Nut 1SO 1461 40; 45
Weight:

11024 g incl. components

Description:

Hilti Hot-dipped galvanized baseplate connector, used for connecting

a MI-120 girder to a steel beam using M16 mounting hardware. Four slotted
holes enable fine tuning of baseplate position, and girder is connected using
beam clamps or threaded rod. Comes in different plate sizes to fit various steel
beam sizes.

Material properties

Data version 2.1 | Date 10.2018 | Page 1

/8

11/16"x2-1/2" (17x54)\ ~
B =430 mm

X =350 mm
Y =290 mm

la-w 1/16" (220)

Hardware included per connector

4><ﬁ

M12-F-SL

2x 2x
MIA- MIA-

MIC-§120-CH OH120 OH90  -WS 3/4"

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
$235JR - (DIN EN10025-2) f,=235— f,= 360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

For both loading cases:

ot i [ T
| ) A T A

ECIR,

For clamped loading case

For boxed loading case (not attached to the packaging)

‘ 180 Nm
(133 ft-Ib)|

‘ 180 Nm
(133 ft-Ib)|

Installation Technical Manual - Technical Data - MI system
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MIC-S120-CH Base Material

Data version 2.1 | Date 10.2018

Page 2/8

Connector - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 16.0

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

M-

120

“9/16" (14)
11/16"x2-1/2" (17x64)

1/2" (12)

B =430 mm

8-11/16" (220) X =350 mm
Y =290 mm

Installation Technical Manual - Technical Data - Ml system
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MIC-S120-CH Base Material

Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018

Page 3/8

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S120-CH 2174670
Hardware not included in packaging:
Beam clamps

4x MI-SGC M16 387398

Connector used for a
perpendicular connection

of MI-120 girder to flange

of structural steel profiles.
For flange width 235-300mm.

Recommended loading capacity - simpl
Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristc 101 gy

Live load

Action Resistance

.

ed for most common applications

‘ 18.67 6.87 6.87 \

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D

Method

Design laag
‘cagacity imit

Vil sirength

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-120
girders, per FEA simulation

2. Welds - per analytical calculation

3. Beam Clamps - per analytical calculation

Installation Technical Manual - Technical Data - MI system
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MIC-S120-CH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

X
z 28.00 118.82 53.80 53.80 58.10 58.10
5.39 4.07 4.07 3.00
Interaction:
F. F F. M
xEd  FyEd | z_Ed+Mx_Ed+Mw_:_Ed+ zEd _
Ferd FyRd FoRd Mema Myma Mzma
2. Welds - per analytical calculation
) X
z

316.42 316.42 81.16 81.16 100.68 100.68

9.16 5.18 5.18 6.04

9.16

6.04

Interaction:

F. F. F

«Ed By +zEd+Mx_Ed+MyEd+MzEd51
Fera Fra Tima Mira Myma Mogg

Installation Technical Manual - Technical Data - Ml system
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MIC-S120-CH Base Material Connector - Steel
Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.
Clamped Boxed
Design loading capacity - 3D 3/3
3. Beam Clamps - per analytical calculation
Y X
z 102.40 Notdecisive  10.31 10.31 10.31 10.31
1.41 1.41 7.37 7.37 8.45
Interaction:
Normal force interaction:
The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.
Fx'Ed + FV'Ed*ey + Fz,Ed*eZ + Mv,Ed + Mz’Ed S 1
Fx'Rd Mz'Rd My’Rd My'Rd Mz’Rd
Shear force interaction:
oF - Shear Interaction Equation is only valid for TENSILE F, ¢4 loads (F, g4 > 0). Equation is not valid for
Ve Iy Eq Fyea <U)
- Fér Shear inEpaction, user myst AD ITIONALLY wetify: F, o,/ ,2R¢|_<1. M, pq <1
Fx Ed Fx Ed Fx Ed -
Fynax (1= F,;Rd) F,pax (1= F,;Rd) M, (1= F,;Rd)
with e,=e,=0.070 m

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-S120-CH Base Material

Connector - Steel

Clamped

Boxed

Data version 2.1 | Date 10.2018

Page 6/8

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-S120-CH 2174670
Hardware not included in packaging:
Base plate

1x MIB-SCH 2174676

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

Connector used for a
perpendicular connection

of MI-120 girder to flange

of structural steel profiles.
For flange width 235-300mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible siress (e

Characteristic load
haraoterisio 103 g

Live load

Action Resistance

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

%X
z
* 17.67 12.67 12.67

Design loading capacity - 3D
Method

Design laad

isid sirength
ot “capachty mit

1/3

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector,
hardware and affected portion of MI-120
girders, per FEA simulation

2. Welds - per analytical calculation

3. Base plate and through bolts - per
analytical calculation

Installation Technical Manual - Technical Data - MI system
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MIC-S120-CH Base Material Connector - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

-

Design loading capacity - 3D 2/3

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

1. Connection system, including connector, hardware and affected portion of MI-120 girders, per FEA simulation

26.50 55.30 53.80 53.80 58.10

5.39 4.07 4.07 3.00

58.10

Interaction:

F F F M
xEd+y_Ed+z_Ed+Mx_Ed+My_Ed+ 2Ed |
Ferd FyRd TFzRd Mzrd Myprd Mg

2. Welds - per analytical calculation

e

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 143

y

x

316.42 316.42 81.16 81.16 100.68

9.16 5.18 5.18 6.04

100.68

Interaction:

F. E. F
=Ed +zEd+Mx_Ed+I"IyEd+Mz_Ed{1

Furd TyRd Tzmd MxRd Myma Mzma
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MIC-S120-CH Base Material Connector - Steel
Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped

Boxed

Design loading capacity - 3D

313

l
N

x

F 2 F 2 M
with e,=e,=0.070 m ( y Ed = ) + ( 2 Ed - ) + x Ed . <1
Fyrax (1= MFx:Rd) F,pax (1= F—me: Rd) M, e (1= —z-mFx:Rd)

150.80 Notdecisive  19.00 19.00 19.00 19.00

2,57 10.86 10.86 12.29 12.29

Interaction:
Normal force interaction:

The eccentricity ey and ez between the point of force transfer
channel / connector and baseplate, which generates an additional

bending moment on the system , must be taken into account in the
interaction formula.

Fz‘Ed*eZ

; My'Rd

Shear force interaction:

- Shear Interaction Equation is only valid for TENSILE F, g4 loads (F, g4 > 0).
Equation is not valid for compressive F, g4 loads (F, g4 <0).

- For Shear interaction, user must ADDITIONALLY verify: F, g4/ F, gqg < 1.

Fx,Ed + Fv,Ed*ey +

F Msz

MV Ed

Mde

MzEd<
+ +7 <1

X Rd zRd

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SA-MAH Base Material Connector - Steel

Iltem number
2174671

Designation
MIC-SA-MAH

Corrosion protection:

Material HDG per Zinc thickness, min.
(um)
Connector, Plate 1ISO 1461 55
Bolt; Nut 1SO 1461 40; 45
Weight:

6701g incl. components

Description:

Hilti Hot-dipped galvanized baseplate connector, used for anchoring

a MI-90 girder to a steel beam at an angle, usually when it's used as a brace
for another girder. Four oblong anchor holes enable fine tuning of baseplate
position, and girder is connected using one bolt through a hole, which enables
various angles. For use with M16 hardware.

Material properties

9/16" (14).__
12" (125). iy

3-1/8" (80)} L

5

T 18-1 1/16" (220)

3-15/16" (100), ™
11/16"%2-1/2" (17x64)

B =280 mm

X =200 mm

Y =140 mm

Hardware included per connector

1x 1x @
M12x120- M12-F-SL-
MIC-SA-MAH F/8.8 WS 3/4"

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
S235JR - (DIN EN10025-2) f, =235 — f, =360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

For both loading cases:

.13
@
La
;«

Eo B
Lo

="

MIG-SA-MAH

MIC-SB-MAH

MIC-SC-MAH

MIC-CU-MAH
\

= ‘ Y 180 Nm
(133 fi-1b)
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MIC-SA-MAH Base Material Connector - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 16.0

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

B =280 mm
X =200 mm
Y =140 mm

220

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008

Installation Technical Manual - Technical Data - Ml system
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MIC-SA-MAH Base Material

Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 3/10

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

MIC-SA-MAH 2174671
Hardware not included in packaging:
Beam clamps

4x MI-SGC M16 387398

(bracing).

Connector used for

an angled connection
of MI-90 to

structural steel profiles

For flange width 75-165mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible siress (e

Characteristic load
haraoterisio 103 g

Live load

Action Resistance

+F

—Da,rec.

[kN]

These values are individual one directional maximal capacity limits. For any |

11.13 750 883 794 6.87

combinations of multiple directions, use design values and their

corresponding interaction formulas.

Method

Design loading capacity - 3D

Design load

Vel strengih
Capachy it

1/4

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector
and hardware, per FEA simulation

~

(4

2. Welds - per analytical calculation

3. Beam Clamps - per analytical calculation

/
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MIC-SA-MAH Base Material Connector - Steel

Validity:

Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

2/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector and hardware, per FEA simulation

16.70 16.70 6.60 6.60 16.70 16.70
0.70 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

Interaction:
Due to the fact, that the same resistance values as for MIC-CU-MA
are decisive, the same interaction formulation can be used:

2 2
(FxEda) + (FzEda) + FyEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F: In case only the force along the brace axis (ax) is known,
determinate load components as follows:
F, pq o= FqXx cos (a)

FZ gy o= FoX sin ()

Important note: The resistance of steel girder on which connector MIC-SA-MAH is

mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SA-MAH Base Material Connector - Steel

Validity:
* Temperature limits: -30°C (-22°F) to +93°C (200°F).

Data version 2.1 | Date 10.2018

Page 5/10

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those

resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

3/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

2. Welds - per analytical calculation

325.83 325.83 11.97 11.97 47.45

2.30 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

47.45

Interaction:
FxEdo( + FzEdoc + F;zEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F,: In case only the force along the brace axis (ax) is known,
determinate load components as follows:

F, gq « = Fgx cos (a)

FZ 14 = FoX sin (0)

M)’{,Ed'zMnx

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SA-MAH Base Material

Validity:

Data version 2.1 | Date 10.2018

Page 6/10

Connector - Steel

* Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

4/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

3. Beam Clamps - per analytical calculation

with ex = horizontal
eccentricity between
hexagonal bolt axis
and baseplate e
€,=0.07m

V)

FJc,Eal'u(= FOX cos (U)
F, s o= Foxsin (a)

M, pq= My X cos (a)
M, gq= Mg X sin (a)

102.40 Notdecisive  10.31 10.31 10.31

0.84 6.66 6.66 3.33

Normal force interaction:

The eccentricity e, and e, between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.

FxEd(x + Fv'Ed xey + Fz'Ed'oL>< ez + Mz'Ed < 1

10.31

Fde Msz Mde Msz

with e,=e,=0.070 m

Shear force interaction:
Shear force interaction for +Fx (tensile normal force):

F 2 F 2 M
( y Ed ) ( z Ed ) x Ed <1
— _IxEd — _led — _IxEd
Fy' Ra X (1 Fx:Rd) FZ’Rd X (1 Fx:Rd) Mx' Ra X (1 Fx:Rd)

Shear force interaction for -Fx (compressive normal force):

(FyEd)z_'_(FzEd)z_'_MxEdsl
Fy,Rd Fz’Rd Mx’Rd

Note: Due to the fact, that depending on the inclination of the channel, the acting torsional
moment Max can either generate shear or tension, it will be considered in both
interactions.

Important note: The resistance of steel girder on which connector MIC-SA-MAH is

mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SA-MAH Base Material Connector - Steel

Clamped Boxed

Loading case: Boxed Combinations covered by loading case

Bill of Material for this loading case: Connector used for

I MIC-SA-MAH 2174671 an angled connection
Hardware not included in packaging:

Base plate of MI-90 to structural
1x MIB-SAH 2174674 steel profiles

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut

(bracing).
For flange width 75-165mm.

304767

Recommended loading capacity - simpl
Method

Yield strength

ed for most common applications

/ 2

Permissible stress

Characteristic load

Self weight

Live load

Recommended

‘Gapacity limit

+ Fu,rec.
[kN]

1113 11.13 1113 11.13 11.13

These values are individual one directional maximal capacity limits. For any
combinations of multiple directions, use design values and their corresponding
interaction formulas.

Action Resistance

Design loading capacity - 3D 1/4

Method

Vil strength

Design laag
“capacity imit

Limiting components of capacity evaluated in following tables:

3. Base plate and through bolts - per

1. Connection system, including connector 4 .
analytical calculation

and hardware, per FEA simulation

2. Welds - per analytical calculation

-~ 7~

-~

v
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MIC-SA-MAH Base Material Connector - Steel

Data version 2.1 | Date 10.2018 | Page 8/10

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

3

Design loading capacity - 3D 2/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector and hardware, per FEA simulation

<
x

16.70 16.70 6.60 6.60 16.70 16.70
0.70 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

P
Interaction:

Due to the fact, that the same resistance values as for MIC-CU-MA
are decisive, the same interaction formulation can be used:

M
o F 2 F 2 F M
Fox xEda + zEda | 4 _vEd 4 __xEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd
Use of F: In case only the force along the brace axis (ax) is known,
determinate load components as follows:
F, pq o= FqXx cos (a) /
FZ gy o= FoX sin ()

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SA-MAH Base Material Connector - Steel

Validity:
* Temperature limits: -30°C (-22°F) to +93°C (200°F).

Data version 2.1 | Date 10.2018

Page 9/10

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those

resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

3/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

2. Welds - per analytical calculation

325.83 325.83 11.97 11.97 47.45

2.30 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

47.45

Interaction:
FxEdo( + FzEdoc + F;zEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F,: In case only the force along the brace axis (ax) is known,
determinate load components as follows:

F, gq « = Fgx cos (a)

FZ 14 = FoX sin (0)

M)’{,Ed'zMnx

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SA-MAH Base Material Connector - Steel

Validity:

Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D 4/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing.

3. Base plate and through bolts - per analytical calculation

164.00 Notdecisive  20.66 20.66 20.66

1.67 9.84 9.84 6.56

Normal force interaction:
The eccentricity e, and e, between the point of force transfer

20.66

with ex = horizontal

'S eccentricity between channel / connector and baseplate, which generates an additional
hexagonal bolt axis bending moment on the system , must be taken into account in the
and baseplate o interaction formula.
€,=0.07m f" F",Ed,"‘ + Fv'Ed X ey + Fz'Ed'a X ez + Mz'Ed <1

Fx Rd Mz Rd My'Rd Mz}Rd

_: with e,=e,=0.070 m

Shear force interaction:
Shear force interaction for +Fx (tensile normal force):

F 2 F 2 M
( y Ed ) ( z Ed ) x Ed <1
— _IxEd — _led — _IxEd
Fy' Ra X (1 Fx:Rd) FZ’Rd X (1 Fx:Rd) Mx' Ra X (1 Fx:Rd)

Shear force interaction for -Fx (compressive normal force):

(FyEd)z_'_(FzEd)z_'_MxEdsl
Fy,Rd Fz’Rd Mx’Rd

Note: Due to the fact, that depending on the inclination of the channel, the acting torsional
moment Max can either generate shear or tension, it will be considered in both

interactions.
Fx Ed o= FOXCOS (U)
F, 4 o= Fax sin (@)
M, pa= MoxX cos (a) Important note: The resistance of steel girder on which connector MIC-SA-MAH is
Mz' £a = Mgy X sin (a) mounted must be checked appropriately by the client. For determination of

connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SB-MAH Base Material Connector - Steel

Iltem number
2174672

Designation
MIC-SB-MAH

Corrosion protection:

Material HDG per Zinc thickness, min.
(um)
Connector, Plate 1ISO 1461 55
Bolt; Nut 1SO 1461 40; 45
Weight:

8154 g incl. components

Description:

Hilti Hot-dipped galvanized baseplate connector, used for anchoring

a MI-90 girder to a steel beam at an angle, usually when it's used as a brace
for another girder. Four oblong anchor holes enable fine tuning of baseplate
position, and girder is connected using one bolt through a hole, which enables
various angles. For use with M16 hardware.

Material properties

9/16" (14)._ K
172" (12.5) (s

3-1/8" (80)}

13
N 8-11/16" (220)
3-15/16" (100), ™
11/16"x2-1/2" (17x647

B =350 mm
X =300 mm
Y =210 mm

Hardware included per connector

x 1x@

M12x120- M12-F-SL-

MIC-SA-MAH F/8.8 WS 3/4"

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
S235JR - (DIN EN10025-2) f, =235 — f, =360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

For both loading cases:

Eo B
‘o

="

MIG-SA-MAH
MIC-SB-MAH
MIC-SC-MAH
MIC-CU-MAH

‘ &Y 130 Nm
¥ (133 ft-Ib)

Installation Technical Manual - Technical Data - MI system
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MIC-SB-MAH Base Material Connector - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 16.0

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

B =280 mm
X =200 mm
Y =140 mm

220

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-SB-MAH Base Material

Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 3/10

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

MIC-SB-MAH 2174672
Hardware not included in packaging:
Beam clamps

4x MI-SGC M16 387398

(bracing).

Connector used for

an angled connection
of MI-90 to

structural steel profiles

For flange width 165-235mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible siress (e

Characteristic load
haraoterisio 103 g

Live load

Action Resistance

+F

—Da,rec.

[kN]

These values are individual one directional maximal capacity limits. For any |

11.13 750 883 794 6.87

combinations of multiple directions, use design values and their

corresponding interaction formulas.

Method

Design loading capacity - 3D

Design load

Vel strengih
Capachy it

1/4

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector
and hardware, per FEA simulation

~

(4

2. Welds - per analytical calculation

3. Beam Clamps - per analytical calculation

/
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MIC-SB-MAH Base Material Connector - Steel

Validity:

Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

2/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector and hardware, per FEA simulation

16.70 16.70 6.60 6.60 16.70 16.70
0.70 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

Interaction:
Due to the fact, that the same resistance values as for MIC-CU-MA
are decisive, the same interaction formulation can be used:

2 2
(FxEda) + (FzEda) + FyEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F: In case only the force along the brace axis (ax) is known,
determinate load components as follows:
F, pq o= FqXx cos (a)

FZ gy o= FoX sin ()

Important note: The resistance of steel girder on which connector MIC-SA-MAH is

mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SB-MAH Base Material Connector - Steel

Validity:
* Temperature limits: -30°C (-22°F) to +93°C (200°F).

Data version 2.1 | Date 10.2018

Page 5/10

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those

resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

3/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

2. Welds - per analytical calculation

325.83 325.83 11.97 11.97 47.45

2.30 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

47.45

Interaction:
FxEdo( + FzEdoc + F;zEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F,: In case only the force along the brace axis (ax) is known,
determinate load components as follows:

F, gq « = Fgx cos (a)

FZ 14 = FoX sin (0)

M)’{,Ed'zMnx

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SB-MAH Base Material

Validity:

Data version 2.1 | Date 10.2018

Page 6/10

Connector - Steel

* Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

4/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

3. Beam Clamps - per analytical calculation

with ex = horizontal
eccentricity between
hexagonal bolt axis
and baseplate e
€,=0.07m

V)

FJc,Eal'u(= FOX cos (U)
F, s o= Foxsin (a)

M, pq= My X cos (a)
M, gq= Mg X sin (a)

102.40 Notdecisive  10.31 10.31 10.31

1.12 6.66 6.66 6.66

Normal force interaction:

The eccentricity e, and e, between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.

FxEd(x + Fv'Ed xey + Fz'Ed'oL>< ez + Mz'Ed < 1

10.31

Fde Msz Mde Msz

with e,=e,=0.070 m

Shear force interaction:
Shear force interaction for +Fx (tensile normal force):

F 2 F 2 M
( y Ed ) ( z Ed ) x Ed <1
— _IxEd — _led — _IxEd
Fy' Ra X (1 Fx:Rd) FZ’Rd X (1 Fx:Rd) Mx' Ra X (1 Fx:Rd)

Shear force interaction for -Fx (compressive normal force):

(FyEd)z_'_(FzEd)z_'_MxEdsl
Fy,Rd Fz’Rd Mx’Rd

Note: Due to the fact, that depending on the inclination of the channel, the acting torsional
moment Max can either generate shear or tension, it will be considered in both
interactions.

Important note: The resistance of steel girder on which connector MIC-SA-MAH is

mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SB-MAH Base Material

Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 7/10

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-SB-MAH 2174672
Hardware not included in packaging:
Base plate

1x MIB-SBH 2174675

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

steel profiles
(bracing).

Connector used for
an angled connection
of MI-90 to structural

For flange width 165-235mm.

Recommended loading capacity - simpl
Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

Self weight

Live load

Action Resistance

ed for most common applications

/ 2

+ Fu,rec.

[kN] 1113 11.13 1113 11.13 11.13

These values are individual one directional maximal capacity limits. For any
combinations of multiple directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D

Method

Design laag

Vil strength
“capacity imit

1/4

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector
and hardware, per FEA simulation

-~

v

2. Welds - per analytical calculation

-~

3. Base plate and through bolts - per
analytical calculation

-~
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MIC-SB-MAH Base Material Connector - Steel

Data version 2.1 | Date 10.2018 | Page 8/10

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

3

Design loading capacity - 3D 2/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector and hardware, per FEA simulation

<
x

16.70 16.70 6.60 6.60 16.70 16.70
0.70 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

P
Interaction:

Due to the fact, that the same resistance values as for MIC-CU-MA
are decisive, the same interaction formulation can be used:

M
o F 2 F 2 F M
Fox xEda + zEda | 4 _vEd 4 __xEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd
Use of F: In case only the force along the brace axis (ax) is known,
determinate load components as follows:
F, pq o= FqXx cos (a) /
FZ gy o= FoX sin ()

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SB-MAH Base Material

Validity:
Temperature limits: -30°C (-22°F) to +93°C (200°F).

Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

Data version 2.1 | Date 10.2018 | Page 9/10

Connector - Steel

3/4

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

2. Welds - per analytical calculation

325.83 325.83 11.97 11.97 47.45

2.30 0.00 0.00

15.80

47.45

153.80

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

Interaction:
FxEdo( + FzEdoc + F;zEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F,: In case only the force along the brace axis (ax) is known,
determinate load components as follows:

F, gq « = Fgx cos (a)

FZ 14 = FoX sin (0)

M)’{,Ed'zMnx

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SB-MAH Base Material
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Connector - Steel

Validity:

Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

4/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

with ex = horizontal
eccentricity between

hexagonal bolt axis
and baseplate f"

€,=0.07m

3. Base plate and through bolts - per analytical calculation

158.80 Notdecisive  20.01 20.01 20.01

2.06 9.53 9.53

10.32

20.01

10.32

Normal force interaction:

The eccentricity e, and e, between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.

Fx Eda 4 Fv'Ed xey + Fz'Ed'a

Ed. ><ez_‘_Mz_'Ed<1

Fde Msz Mde M

with e,=e,=0.070 m

zRd

FJc,Eal'u(= FOX cos (U)
F, s o= Foxsin (a)

M, pq= My X cos (a)
M, gq= Mg X sin (a)

Shear force interaction:
Shear force interaction for +Fx (tensile normal force):

F 2 F 2
( y Ed - ) n 2z Ed - n
Fyrax (1- ﬁ) F,pax (1- ﬁ) M, g X

MxEd <1

(-7

Shear force interaction for -Fx (compressive normal force):

(FyEd)z_'_(FzEd)z_'_MxEdsl
Fy,Rd Fz’Rd Mx’Rd

Note: Due to the fact, that depending on the inclination of the channel, the acting torsional
moment Max can either generate shear or tension, it will be considered in both
interactions.

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.

Installation Technical Manual - Technical Data - Ml system
164



=T

Data version 2.1 | Date 10.2018 | Page

110

MIC-SC-MAH Base Material Connector - Steel

Designation ltem number
MIC-SC-MAH 2174673
Corrosion protection:
Material HDG per Zinc thickness, min. 916" (14).
(um) e “2_5):\ \ /2" (12)
Connector, Plate ISO 1461 55 318 60} f
Bolt; Nut ISO 1461 40; 45 e o 153
Weight: 315/167 (100)“'-\.\\\ 18-1 1/16" (220)
8154 g incl. components T/ (17X
B =430 mm
e X =350 mm
Description: Y = 290 mm
Hilti Hot-dipped galvanized baseplate connector, used for anchoring
a MI-90 girder to a steel beam at an angle, usually when it's used as a brace Hardware included per connector

for another girder. Four oblong anchor holes enable fine tuning of baseplate
position, and girder is connected using one bolt through a hole, which enables

various angles. For use with M16 hardware. M20 ;;2&_
MIC-SA-MAH F/8.8 WS 3/4"
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Connector, Plate " " " "
S235JR - (DIN EN10025-2) f,=235— f,= 360 —; E = 210000 —; G = 80769 —;
or DD11 MOD (EN 10111) m mm m m
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) = f,= 80025 ElS1210000° G =80769
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations
Instruction For Use:
For both loading cases:
@]
i{)’
3
-‘i;j
o Ev
a
e 1o
MIC-SC-MAH
VIC-CU-MAH -
\ | /
: l: e
For clamped loading case For boxed loading case (not attached to the packaging)
@
@
°9
(' o ..k\'.‘waorum
t:gg,’:m @ (133 ft-Ib)
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MIC-SC-MAH Base Material Connector - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 16.0

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

B =280 mm
X =200 mm
Y =140 mm

220

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-SC-MAH Base Material

Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 3/10

Loading case: Clamped

Combinations covered by loading case

Bill of Material for this loading case:

MIC-SC-MAH 2174673
Hardware not included in packaging:
Beam clamps

4x MI-SGC M16 387398

(bracing).

Connector used for

an angled connection
of MI-90 to

structural steel profiles

For flange width 235-300mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity limit

Permissible siress (e

Characteristic load
haraoterisio 103 g

Live load

Action Resistance

+F

—Da,rec.

[kN]

These values are individual one directional maximal capacity limits. For any |

11.13 750 883 794 6.87

combinations of multiple directions, use design values and their

corresponding interaction formulas.

Method

Design loading capacity - 3D

Design load

Vel strengih
Capachy it

1/4

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector
and hardware, per FEA simulation

~

(4

2. Welds - per analytical calculation

3. Beam Clamps - per analytical calculation

/
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MIC-SC-MAH Base Material Connector - Steel

Validity:

Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D

2/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector and hardware, per FEA simulation

16.70 16.70 6.60 6.60 16.70 16.70
0.70 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

Interaction:
Due to the fact, that the same resistance values as for MIC-CU-MA
are decisive, the same interaction formulation can be used:

2 2
(FxEda) + (FzEda) + FyEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F: In case only the force along the brace axis (ax) is known,
determinate load components as follows:
F, pq o= FqXx cos (a)

FZ gy o= FoX sin ()

Important note: The resistance of steel girder on which connector MIC-SA-MAH is

mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-SC-MAH Base Material Connector - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D 3/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

2. Welds - per analytical calculation

325.83 325.83 11.97 11.97 47.45 47.45

15.80

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

Interaction:
FxEdo( + FzEdoc + F;zEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F,: In case only the force along the brace axis (ax) is known,
determinate load components as follows:

F, gq « = Fgx cos (a)

FZ 14 = FoX sin (0)

M)’{,Ed'zMnx

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SC-MAH Base Material

Validity:

Data version 2.1 | Date 10.2018
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Connector - Steel

* Temperature limits: -30°C (-22°F) to +93°C (200°F).
» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

4/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

3. Beam Clamps - per analytical calculation

with ex = horizontal
eccentricity between
hexagonal bolt axis
and baseplate e
€,=0.07m

V)

FJc,Eal'u(= FOX cos (U)
F, s o= Foxsin (a)

M, pq= My X cos (a)
M, gq= Mg X sin (a)

102.40 Notdecisive  10.31 10.31 10.31

1.41 6.66 6.66 8.70

Normal force interaction:

The eccentricity e, and e, between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.

FxEd(x + Fv'Ed xey + Fz'Ed'oL>< ez + Mz'Ed < 1

10.31

Fde Msz Mde Msz

with e,=e,=0.070 m

Shear force interaction:
Shear force interaction for +Fx (tensile normal force):

F 2 F 2 M
( y Ed ) ( z Ed ) x Ed <1
— _IxEd — _led — _IxEd
Fy' Ra X (1 Fx:Rd) FZ’Rd X (1 Fx:Rd) Mx' Ra X (1 Fx:Rd)

Shear force interaction for -Fx (compressive normal force):

(FyEd)z_'_(FzEd)z_'_MxEdsl
Fy,Rd Fz’Rd Mx’Rd

Note: Due to the fact, that depending on the inclination of the channel, the acting torsional
moment Max can either generate shear or tension, it will be considered in both
interactions.

Important note: The resistance of steel girder on which connector MIC-SA-MAH is

mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SC-MAH Base Material

Connector - Steel

Clamped Boxed

Data version 2.1 | Date 10.2018 | Page 7/10

Loading case: Boxed

Combinations covered by loading case

Bill of Material for this loading case:

1x MIC-SC-MAH 2174673
Hardware not included in packaging:
Base plate

1x MIB-SCH 2174676

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

steel profiles
(bracing).

Connector used for
an angled connection
of MI-90 to structural

For flange width 235-300mm.

Recommended loading capacity - simpl
Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

Self weight

Live load

Action Resistance

ed for most common applications

/ 2

+ Fu,rec.

[kN] 1113 11.13 1113 11.13 11.13

These values are individual one directional maximal capacity limits. For any
combinations of multiple directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D

Method

Design laag

Vil strength
“capacity imit

1/4

Limiting components of capacity evaluated in following tables:

1. Connection system, including connector
and hardware, per FEA simulation

-~

v

2. Welds - per analytical calculation

-~

3. Base plate and through bolts - per
analytical calculation

-~
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MIC-SC-MAH Base Material Connector - Steel
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Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

3

Design loading capacity - 3D 2/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Connection system, including connector and hardware, per FEA simulation

<
x

16.70 16.70 6.60 6.60 16.70 16.70
0.70 0.00 0.00 0.00

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

P
Interaction:

Due to the fact, that the same resistance values as for MIC-CU-MA
are decisive, the same interaction formulation can be used:

M
o F 2 F 2 F M
Fox xEda + zEda | 4 _vEd 4 __xEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd
Use of F: In case only the force along the brace axis (ax) is known,
determinate load components as follows:
F, pq o= FqXx cos (a) /
FZ gy o= FoX sin ()

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SC-MAH Base Material Connector - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D 3/4

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

2. Welds - per analytical calculation

325.83 325.83 11.97 11.97 47.45 47.45

15.80

Note: Design Strength values for girder Torsion about the ax-axis (M)
are valid for any bracing angle.
Values include verification of hexagonal bolt

Interaction:
FxEdo( + FzEdoc + F;zEd + MxEd < 1
Fx Rd Fz Rd Fy Rd Mx Rd

Use of F,: In case only the force along the brace axis (ax) is known,
determinate load components as follows:

F, gq « = Fgx cos (a)

FZ 14 = FoX sin (0)

M)’{,Ed'zMnx

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.
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MIC-SC-MAH Base Material
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Connector - Steel

Validity:

Temperature limits: -30°C (-22°F) to +93°C (200°F).
Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Design loading capacity - 3D

4/4

Summary of design loads*

shown in the drawing.

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

with ex = horizontal
eccentricity between

hexagonal bolt axis
and baseplate f"

€,=0.07m

3. Base plate and through bolts - per analytical calculation

150.80 Notdecisive  19.00 19.00 19.00

2.57 9.05 9.0

5 12.82

19.00

12.82

Normal force interaction:

The eccentricity e, and e, between the point of force transfer
channel / connector and baseplate, which generates an additional
bending moment on the system , must be taken into account in the
interaction formula.

Fx Eda 4 Fv'Ed xey + Fz'Ed'a

Ed. ><ez_‘_Mz_'Ed<1

Fde Msz Mde M

with e,=e,=0.070 m

zRd

FJc,Eal'u(= FOX cos (U)
F, s o= Foxsin (a)

M, pq= My X cos (a)
M, gq= Mg X sin (a)

Shear force interaction:
Shear force interaction for +Fx (tensile normal force):

F 2 F 2
( y Ed - ) n 2z Ed - n
Fyrax (1- ﬁ) F,pax (1- ﬁ) M, g X

MxEd <1

(-7

Shear force interaction for -Fx (compressive normal force):

(FyEd)z_'_(FzEd)z_'_MxEdsl
Fy,Rd Fz’Rd Mx’Rd

Note: Due to the fact, that depending on the inclination of the channel, the acting torsional
moment Max can either generate shear or tension, it will be considered in both
interactions.

Important note: The resistance of steel girder on which connector MIC-SA-MAH is
mounted must be checked appropriately by the client. For determination of
connector resistances the steel girder is considered to be rigid.

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MI-DGC 90 Base Material
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Connector - Steel

Designation Item number
MI-DGC 90 233860

Corrosion protection:

Material HDG per Zinc thickness, min.

(um)

Bolt; Nut 1ISO 1461 40; 45

Clamp 1SO 1461 55

Beam Clamp U-bolt ASTM A153 56
Weight:

1015.6 g incl. components

Submittal text:

Hilti Hot-dipped galvanized steel beam clamp, typically used to connect a
horizontal MI-90 or MIQ-90 girder to steel beam. Two U-bolts carry the girder
and are connected to the clamp with saddles and nuts.

Material properties
Material

Bolt; Nut

F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2)
Clamp

EN-GJMB-450-6 (DIN EN 1562)

Beam Clamp U-bolt
41Cr4 (DIN EN 10083-3 2007.1)

Yield strength Ultimate strength

N
mm?

= f,= 800

mm?

f, = 640

N

mm?*

f, =270 f, = 450

N
mm*
N

mm?*

N
mm?

f, = 800

f,= 1000

1x

Package content

o2

2x

®

2x

1x

E =210000

E = 210000

E =210000

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

N
m?

N
pomc)

Modulus of elasticity

o2l

Shear modulus

G = 80769

G = 80769

G = 80769

N
mm?

N
mm*

N
mm*

(P

.

o 0O

min. 3mm (%
max, 36mm (

e

(NS4 Nm

(62 ft-b)
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MI-DGC 90 Base Material Connector - Steel
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Possible loadi

ng cases

Standard

Design criteria used for loading capacity

Methodology:

Hardware tests

Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

Software:

Mathcad 15.0
Microsoft Excel

Validity:

Basics of structural design

Eurocode 1: Actions on structures —Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures —Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures —Part 1-3: General rules-
Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures —Part 1-5:Plated
structural elements

Eurocode 3: Design of steel structures —Part 1-8: Design

of joints

Temperature limits: -30°C (-22°F) to +93°C (200°F).

03.2003

03.2012

03.2012

09.2010

06.2012

03.2012

Published allowable loads for applications are based on static loading conditions. Non-static forces,

including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:
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MI-DGC 90 Base Material Connector - Steel

Standard

Loading case: Standard

Combinations covered by loading case

BOM:

Connector incl. all associated
components

MI-DGC 90 233860
Associated MI System girders (channels)
MI-90 3m 304799
MI-90 6m 304798

Connector used for

horizontal connection

of MI-90 or MIQ-90 to the flanges
of structural steel profiles.
Flange thickness 3-36mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Permissible stress

‘Gapacity limit
Characteristic load

Self weight

Live load

6.0 4.0 23.2

These values valid only for pairwise use.

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D

Method

Design load
“capacity imit

isid srength

1/2

Limiting components of capacity evaluated in following tables:

1. Steel connector

Installation Technical Manual - Technical Data - Ml system
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MI-DGC 90 Base Material Connector - Steel

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Steel connector valid only for pairwise use

34.80 34.80

1.76 17.4*x 17.4*x 3.04*x 3.04*x

Interaction:
These values valid only for pairwise use.
for tension forces

zEd M, £q MyEd
Fzrd Mde Mde

for shear forces

. 2 . 2

Py Ed FyEd MzEd
— | || =1
FyRrd Fyra MzRrd

with x [m] = width of flange + 0,012m
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MI-DGC 120 Base Material Conne

Designation

Data version 2.1 | Date 10.2018

Page 1/4

ctor - Steel

Item number

MI-DGC 120

233861

Corrosion protection:

Material HDG per Zinc thickness, min.
(km)

Bolt; Nut 1SO 1461 40; 45

Clamp 1SO 1461 55

Beam Clamp U-bolt ASTM A153 56

Weight:
1041.9 g incl. components

Submittal text:

Hilti Hot-dipped galvanized steel beam clamp, typically used to connect a
horizontal MI-120 girder to a steel beam. Two U-bolts carry the girder and are

connected to the clamp with saddles and nuts.

Package content

te e o

2x

1x 2x 1x
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Bolt; Nut _ N _ N _ N _ N
F Class 8.8 (ISO 898-1); Grade 8 (ISO 898-2) fy=640 05 f,= 800 E =210000 == G =80769 -
Clamp _ N _ N _ N _ N
EN-GJMB-450-6 (DIN EN 1562) o H T T =BT G = 80769 .75
Beam Clamp U-bolt _ N _ N _ N _ N
41Cr4 (DIN EN 10083-3 2007.1) S0 000 EE2 = G =80769 0
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:
[p]
il @
(62 ft-1b)
=
1 1 1 1
o 0 mpMph O 0O
T T
min, 3mm (%)
= fmax, 36mm (17467
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MI-DGC 120 Base Material Connector - Steel

Possible loadi

ng cases

Standard

Design criteria used

Methodology:

for loading capacity

» Analytic calculation

* Hardware tests

Standards and code
« EN 1990

« EN 1991-1-1

« EN 1993-1-1

« EN 1993-1-3

« EN 1993-1-5

« EN 1993-1-8
Software:

* Mathcad 15.0
* Microsoft Excel

S:
Basics of structural design

Eurocode 1: Actions on structures —Part 1-1: General actions

— densities, self-weight, imposed loads for buildings

Eurocode 3: Design of steel structures —Part 1-1: General

rules and rules for buildings

Eurocode 3: Design of steel structures —Part 1-3: General rules-
Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures —Part 1-5:Plated
structural elements

Eurocode 3: Design of steel structures —Part 1-8: Design

of joints

Environmental conditions:

* indoors, outdoors
» static loads
* no fatigue loads

Simplified drawing:

03.2003

03.2012

03.2012

09.2010

06.2012

03.2012
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MI-DGC 120 Base Material Connector - Steel

Standard

Loading case: Standard

Combinations covered by loading case

BOM:

Connector incl. all associated
components

MI-DGC 120 233861
Associated MI System girders (channels)
MI-120 3m 304800
MI-120 6m 304801

Connector used for
horizontal connection

of MI-120 to the flanges

of structural steel profiles.
Flange thickness 3-36mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Permissible stress

‘Gapacity limit
Characteristic load

Self weight

Live load

8.0 4.0 23.2

These values valid only for pairwise use.

These values are individual one directional maximal
capacity limits. For any combinations of multiple
directions, use design values and their corresponding
interaction formulas.

Design loading capacity - 3D

Method

Design load
“capacity imit

isid srength

1/2

Limiting components of capacity evaluated in following tables:

1. Steel connector
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MI-DGC 120 Base Material Connector - Steel

Data version 2.1 | Date 10.2018 | Page 4/4

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing.

1. Steel connector valid only for pairwise use

34.80 34.80

1.76 17.4*x 17.4*x 3.04*x 3.04*x

Interaction:
These values valid only for pairwise use.
for tension forces

Fz.Ed My pd My.Ed B

Fz.Rd Mde My ra

for shear forces

. 2 . 2

Py Ed FyEd MzEd
— | || =1
FyRrd Fyra MzRrd

with x [m] = width of flange + 0,012m
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MIC-C90-DH-500-2000 Bracket - Concrete

Designation Item number
MIC-C90-DH- 500 2203572
MIC-C90-DH- 750 2203573
MIC-C90-DH-1000 2203574
MIC-C90-DH-1500 2203575
MIC-C90-DH-2000 2203576

Corrosion protection:

Material HDG per Zinc thickness, min.

(um)

Bracket 1SO 1461 55
Weight:
MIC-C90-DH- 500 110869
MIC-C90-DH- 750 13473g
MIC-C90-DH-1000 15860¢g
MIC-C90-DH-1500 206349
MIC-C90-DH-2000 25407g
Submittal text: Designation L[mm]
Hilti Hot-dipped galvanized bracket used as fixed to concrete. Four oblong m:g:ggg:g:: ?gg ?gg
anchor holes enable fine tuning of baseplate position, and girder is welded on MIC-C90-DH -1000 1000
the baseplate. MIC-C90-DH -1500 1500

MIC-C90-DH -2000 2000

Material properties

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
Plate o m o o
S235JR - (DIN EN10025-2) f, =235 P f,=360 P E = 210000 o G = 80769 P
or DD11 MOD (EN 10111)

N

mm?*

Girder _ I _ v _
DD11 MOD (EN 10111) iy f,=360 E = 210000
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

G = 80769 ——,
mm’

Instruction For Use:

No IFU attached to the packaging

Respect IFU from the used anchor
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MIC-C90-DH-500-2000 Bracket - Concrete

Possible loading cases

Standard

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 16.0

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

Designation L[mm]
MIC-C90-DH - 500 500
MIC-C90-DH - 750 750
MIC-C90-DH -1000 1000
MIC-C90-DH -1500 1500
MIC-C90-DH -2000 2000

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-C90-DH-500-2000 Bracket - Concrete

Standard

Loading case: Standard

Combinations covered by loading case

BOM:

Brackets:

MIC-C90-DH- 500 2203572
MIC-C90-DH- 750 2203573
MIC-C90-DH-1000 2203574
MIC-C90-DH-1500 2203575
MIC-C90-DH-2000 2203576
Associated anchors*

for cracked concrete

4x HST3 M16x135 35/15 2105858

*Anchors not incl. in capacity limits

Pre-fab bracket for perpendicular
connection to concrete.

Method

Recommended loading capacity - simplified for most common applications

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

These values are individual one directional maximal capacity limits. For any combinations of multiple

directions, use design values and their corresponding interaction formulas.

Design loading capacity - 3D
Method

36.0 38.13 38.13

1/2

Limiting components of capacity evaluated in following tables:

1. Base plate and profile of MI-90 girder, per FEA simulation

2. Welds — per analytical calculation

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 185



=T

Data version 2.1 | Date 10.2018 | Page 4/4

MIC-C90-DH-500-2000 Bracket - Concrete

Validity:
*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D

2/2

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Base plate and profile of MI-90 girder, per FEA simulation

y X
z 10154  57.20 57.20 57.20 57.20
4.50 6.20 6.20 6.20
includes cross section resistance of steel base plate and channel
Interaction:
Ferd FyrEd Fema Myma Mypa Mzmg
+ + + + + =1
Femda FyR4 Fzrd Myima Myma Mzma
2. Welds — per analytical calculation
y X
. 285.11 116.39 116.39 116.39 116.39

9.54 6.84 6.84 6.84

Interaction:

FeEd

F:Ea MyEa Ed  M:Ed4
Z . X +Mj'. " Z. <1

Ferd Fyma

Forda Myma Myma Migmg
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MIC-C120-DH-500-2000 Bracket - Concrete

Designation Item number
MIC-C120-DH- 500 2203577
MIC-C120-DH- 750 2203578
MIC-C120-DH-1000 2203579
MIC-C120-DH-1500 2203580
MIC-C120-DH-2000 2203581

Corrosion protection:

Material HDG per Zinc thickness, min.
(um)

Bracket 1ISO 1461 55

Weight:

MIC-C120-DH- 500 18528¢g
MIC-C120-DH- 750 21715¢
MIC-C120-DH-1000 24903¢g
MIC-C120-DH-1500 31278g
MIC-C120-DH-2000 376539

Designation L[mm]
Submittal text: MIC-C120-DH- 500 500

Hilti Hot-dipped galvanized bracket used as fixed to concrete. Four oblong m:g:ggg:g:hggg 1388

anchor holes enable fine tuning of baseplate position, and girder is welded on MIC-C120-DH-1500 1500
the baseplate. MIC-C120-DH-2000 2000

Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus

Plate

$235JR - (DIN EN10025-2) f,=235 f,= 360 —, E = 210000
or DD11 MOD (EN 10111) L e

Girder _ I _ v _
DD11 MOD (EN 10111) fy=235 -5 f, =360 —; E = 210000

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

N
mm®

G = 80769 ——,
mm’

N

mm?*

G = 80769 ——,
mm’

Instruction For Use:

No IFU attached to the packaging

Respect IFU from the used anchor
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MIC-C120-DH-500-2000 Bracket - Concrete

Possible loading cases

Standard

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 16.0

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

Designation L[mm]
MIC-C120-DH- 500 500
MIC-C120-DH- 750 750
MIC-C120-DH-1000 1000
MIC-C120-DH-1500 1500
MIC-C120-DH-2000 2000

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-C120-DH-500-2000 Bracket - Concrete

Standard

Loading case: Standard

Combinations covered by loading case

BOM:

Brackets:

MIC-C120-DH- 500 2203577
MIC-C120-DH- 750 2203578
MIC-C120-DH-1000 2203579
MIC-C120-DH-1500 2203580
MIC-C120-DH-2000 2203581
Associated anchors*

for cracked concrete

4x HST3 M16x135 35/15 2105858

*Anchors not incl. in capacity limits

Pre-fab bracket for perpendicular
connection to concrete.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

These values are individual one directional maximal capacity limits. For any combinations of multiple
directions, use design values and their corresponding interaction formulas.

Design loading capacity - 3D
Method

1/2

Limiting components of capacity evaluated in following tables:

1. Base plate and profile of MI-120 girder, per FEA simulation

2. Welds — per analytical calculation

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected.
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MIC-C120-DH-500-2000 Bracket - Concrete

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Standard

Design loading capacity - 3D 2/2

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Base plate and profile of MI-120 girder, per FEA simulation

z 132.00 132.97 62.60 62.60 94.80 94.80

6.80

10.00 10.00 8.72

includes cross section resistance of steel base plate and channel
Interaction:

F:LEd+FyEd Fra MxEd+h'Ly_Ed +Mz.Ed
Ferd Fyma Fema Myma Myra Mzpg

=1

2. Welds — per analytical calculation
y

x

z 346.20 346.20 116.39 116.39 166.28 166.28

13.34 13.34 11.91 11.91 10.28 10.28

Interaction:

FyFd FyEd TFzEa Mpyrpa Myma Mzmg
+ + + + =1

FrRd Tyrd Tzra Mira Myma Mzma
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MIC-S90-AH-500-2000 Bracket - Steel

Designation Item number
MIC-S90-AH- 500 2203582
MIC-S90-AH- 750 2203583
MIC-S90-AH-1000 2203584
MIC-S90-AH-1500 2203585
MIC-S90-AH-2000 2203586

Corrosion protection:

Material HDG per Zinc thickness, min.

(um)

Bracket 1SO 1461 55
Weight:
MIC-S90-AH- 500 11773g
MIC-S90-AH- 750 14160g
MIC-S90-AH-1000 165469
MIC-S90-AH-1500 21320g
MIC-S90-AH-2000 260944

Submittal text:

Hilti Hot-dipped galvanized bracket used as fixed to structural steel profiles.
The fixation could be done by two different principles.

First principle is clamping, using four beam clams clamped on flange of the
structural steel profile.

Material properties

B =280mm
X =200mm
Y = 140mm

Hardware included per connector

Designation L[mm]
MIC-S90-AH- 500 500
MIC-S90-AH- 750 750
MIC-S90-AH-1000 1000
MIC-S90-AH-1500 1500
MIC-S90-AH-2000 2000

Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
* Plate " " N "

S235JR - (DIN EN10025-2) f,=235 oo f,=360 o E =210000 p—— G = 80769 oo

or DD11 MOD (EN 10111)

Girder _ N _ N _ N _ N

DD11 MOD (EN 10111) BT RS (2= 20— G =80769 .-

Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

Instruction For Use:

No IFU attached to the packaging

For clamped loading case For boxed loading case (not attached to the packaging)

180 Nm
(133 frab)

'@ ‘ 180 Nm
(133 ft-1b)

‘ 180 Nm
(133 ft-1b)|
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MIC-S90-AH-500-2000 Bracket - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 18.2

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

Designation L[mm]
MIC-S90-AH- 500 500
MIC-S90-AH- 750 750
MIC-S90-AH-1000 1000
MIC-S90-AH-1500 1500
MIC-S90-AH-2000 2000

B =280mm
X =200mm
Y = 140mm

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-S90-AH-500-2000 Bracket - Steel
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Clamped Boxed

Loading case: Clamped

Combinations covered by loading case

BOM:

Brackets:

1x MIC-S90-AH- 500 2203582
MIC-S90-AH- 750 2203583
MIC-S90-AH-1000 2203584

MIC-S90-AH-1500
MIC-S90-AH-2000
Beam clamps
4x MI-SGC M16

2203585
2203586

387398

Pre-fab bracket for perpendicular
connection to structural steel
profiles flanges.

Flange width 75-165mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
capacity Iimit

Permissible siress (e

Characteristic load

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

Design loading capacity - 3D
Method

Vel strengih

esign Ioad
‘capacily imil

1/3

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation

2. Welds — per analytical calculation

3. Beam Clamps - per analytical calculation
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MIC-S90-AH-500-2000 Bracket - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

%x 95.90 101.54 57.20 57.20 57.20 57.20
4.50 6.08 6.08 6.08
includes cross section resistance of steel base plate and channel
Interaction:
Ferda FyEa FzEa MxEa MypEa M:omd
—_—t—+ + + + =1
Ferd FyRd FzRd Mirda Myra Miprg

2. Welds - per analytical calculation

y X
/]\ 28511 28511 11639 11639 11639  116.39
9.54 6.84 6.84 6.84 .
Interaction:
Forg Fy Fora Myepa Mypa Mipg
+ + + + + <1
Fora F Fora Myrda Myra Mima
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MIC-S90-AH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 313

Summary of design loads*

NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Beam Clamps - per analytical calculation

102.40 Notdecisive  10.31 10.31 10.31

0.84 7.37 7.37 4.25

10.31

Interaction:
Normal force interaction:

F M M

xEd 4 vEd 4 zEd < 1
Fde Mde ZRd

Shear force interaction:

FyEd 2+ 4 Ed 2+ MxEd -
(Fy'RdX (1— %)) <Fz’RdX (1— %)) Mx'RdX (1 _ @) <

x Rd x Rd x Rd
Important note: The resistance of steel girder on which connector

For determination of connector resistances the steel girder is
considered to be rigid.

MIC-SA-MAH is mounted must be checked appropriately by the client.
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MIC-S90-AH-500-2000 Bracket - Steel
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Clamped Boxed

Loading case: Boxed

Combinations covered by loading case

BOM:

Brackets:

1x MIC-S90-AH- 500 2203582
MIC-S90-AH- 750 2203583
MIC-S90-AH-1000 2203584
MIC-S90-AH-1500 2203585
MIC-S90-AH-2000 2203586

Base plate

1x MIB-SBH 2174675

Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut

304767

Pre-fab bracket for perpendicular
connection to structural steel

Profiles boxing it with two base plates.
Flange width 75-165mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strongth

Racomm!
Permissible stress. e cormendsd

Action Resistance

+Fy,rec.
[kN]

13.77

+My,rec.
[kNm]

4.05

+Fz,rec.

[kN]
13.77

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,

use design values and their corresponding interaction formulas.

Design loading capacity - 3D
Method

........

Pnearcs

13

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation

2. Welds - per analytical calculation

analyticalgcalculation

3. Base plate and through bolts - per
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MIC-S90-AH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

100.60 101.54 57.20 57.20 57.20 57.20

4.50 6.08 6.08 6.08

includes cross section resistance of steel base plate and channel
Interaction:
Ferd Fy.Ed+Fz_Ed+Mx1—:d+h%_Ed+MzEa

_kd £1
Frd Fyrd Fomd Myma Mypa Mipg

116.39 116.39 116.39 116.39

Fora Ey Frrd Myrd Myma Mpmg
+ + + + =1

+ =
Fera Ey Ford Mymd Mymda Mimg
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MIC-S90-AH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Base plate and through bolts - per analytical calculation

164.00 Notdecisive  20.66 20.66 20.66 20.66

1.67

11.64 11.64 6.81 6.81

1.67

Interaction:

Normal force interaction:
Fx’Ed + Mx'Ed + Mz'Ed < 1

Fde Mde ZRd

Shear force interaction:

( FyEdF )2+< FzEdF >2+ MxEdF <1
— —xEd — _xFEd — —xEd

Fy na X (1 - Rd) F, ra X (1 ™ Rd) M, g X (1 ™ Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S90-BH-500-2000 Bracket - Steel

Designation Iltem number
MIC-S90-BH- 500 2203587
MIC-S90-BH- 750 2203588
MIC-S90-BH-1000 2203589
MIC-S90-BH-1500 2203590
MIC-S90-BH-2000 2203591

Corrosion protection:
Material HDG per Zinc thickness, min.
(um)
Bracket 1SO 1461 55
Weight:
MIC-S90-BH- 500 136669
MIC-S90-BH- 750 16052g
MIC-S90-BH-1000 18439¢g
MIC-S90-BH-1500 23213g
MIC-S90-BH-2000 279869

Submittal text: Designation L[mm]

o . . ) . MIC-S90-BH- 500 500
Hilti Hot-dipped galvanized bracket used as fixed to structural steel profiles. MIC-S90-BH- 750 750

T_he fixgtio_n co_uld be d_one by_ two different principles. MIC-S90-BH-1000 1000
First principle is clamping, using four beam clams clamped on flange of the MIC-S90-BH-1500 1500
structural steel profile. MIC-S90-BH-2000 2000

Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
* Plate "

S235JR - (DIN EN10025-2) fy=235— f,=360
or DD11 MOD (EN 10111)
Girder _ N _
DD11 MOD (EN 10111) =235 f,= 360
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

L E = 210000 —

mm? mm®

G = 80769 —,
mm

2 E = 210000 —~

mm* mm’®

G = 80769 ——
mm

Instruction For Use:
No IFU attached to the packaging

For clamped loading case For boxed loading case (not attached to the packaging)

180 Nm
(133 frab)

°9

]
?
J' 180 Nm

(133 ft-1b)

|
@ “ 180 Nm
(133 ft-Ib)
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MIC-S90-BH-500-2000 Bracket - Steel

Possible loading cases

Clamped Boxed

Design criteria used for loading capacity
Methodology:

* Finite element analysis

* Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

¢ Microsoft Excel
¢« Mathcad 15

Validity:

¢ Temperature limits: -30° B
¢ Published allowable loa | conditions. Non-static forces,
including those resulting en into account during design.

Simplified drawing:
B = 350mm
X =300mm
Y =210mm

Designation L[mm]
MIC-S90-BH- 500 500
MIC-S90-BH- 750 750
MIC-S90-BH-1000 1000
MIC-S90-BH-1500 1500
MIC-S90-BH-2000 2000
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MIC-S90-BH-500-2000 Bracket - Steel
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Clamped Boxed

Loading case: Clamped

Combinations covered by loading case

BOM:

Brackets:

1x MIC-S90-BH- 500 2203587
MIC-S90-BH- 750 2203588
MIC-S90-BH-1000 2203589

MIC-S90-BH-1500
MIC-S90-BH-2000
Beam clamps
4x MI-SGC M16

2203590
2203591

387398

Pre-fab bracket for perpendicular
connection to structural steel
profiles flanges.

Flange width 165-235mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
‘capacity limit

Permissible stress

Characteristic load

)4\x
z

Design loading capacity - 3D
Method

Design load

Vel strengih nioad
Capachy it

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

1/3

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation

2. Welds — per analytical calculation

3. Beam Clamps - per analytical calculation
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MIC-S90-BH-500-2000 Bracket - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

72.00 101.54 57.20 57.20 57.20 57.20

4.50 6.08 6.08 6.08

includes cross section resistance of steel base plate and channel
Interaction:

4.50 6.08

FxEd+Fy£d+Fz£d+Mx£d+hHr£d+MzEd
Ferd Fyma Frrd Myrd Myrda Mird

=1

2. Welds

285.11 285.11 116.39 116.39 116.39 116.39

9.54 6.84 6.84 6.84

Interaction:

Fora E Frrda Mypa Mypg Mppg
— + + + + =

+ =
Fora By Forda Myra Mymg Mrmg

9.54

1
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MIC-S90-BH-500-2000 Bracket - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Data version 2.1 | Date 10.2018 | Page 5/8

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Beam Clamps - per analytical calculation

10.31

102.40 Notdecisive  10.31 10.31 10.31

1.12 7.37 7.37 6.81

includes cross section resistance of steel base plate and channel
Interaction:
Normal force interaction:

1.12 6.81

F M M

—xEd 4 _VvEd 4 _zEd < ]
Fde Mde Msz

Shear fofce intéraction:

( FyEdF )2+( FzEdF )Z+ MxEdF <1
— “xEd — “xEd _ —xEd

Fyrax (1 7 Rd) F,rax (1 - Rd) M, g (1 ™ Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S90-BH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Boxed Combinations covered by loading case
BOM: Pre-fab bracket for perpendicular
Brackets:

connection to structural steel
Profiles boxing it with two base plates.
Flange width 165-235mm.

1x MIC-S90-BH- 500 2203587
MIC-S90-BH- 750 2203588
MIC-S90-BH-1000 2203589
MIC-S90-BH-1500 2203590
MIC-S90-BH-2000 2203591

Base plate

1x MIB-SBH 2174675

Threaded rods cut to particular length

4x AM16x1000 8.8 HDG...m 419104

Lock washer

8x LW M16 HDG plus washer 2185343

Nut

8x M16-F nut 304767

Recommended loading capacity - simplified for most common applications
Method

Yieid strongth
y X
15
Parmissitia siress. [«
[ capacity limi
Chamctaiatic mﬂ z

‘Action Resistance

49.93 13.34 13.34

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

Design loading capacity - 3D 13

Method

s g

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds - per analytical calculation 3. Base plate and through bolts - per
analyticalgcalculation
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MIC-S90-BH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

74.90 101.54 57.20 57.20 57.20 57.20

4.50 6.08 6.08 6.08

includes cross section resistance of steel base plate and channel
Interaction:

FxEd+F3.r_Ed+Fz_Ed+Mx_Ed+hL_.r_Ed M, £g
Ferd Fyrd Femd Muma Myma Migg

=1

2. Welds - per analytical calculation

285.11 285.11 116.39 116.39 116.39

9.54 6.84 6.84 6.84
Interaction:

Fera By FzEd_I_Mx_Ed+My:Ed+Mz_'Ed{1

116.39

+ + <
Fora B Ford Myra Mymd Mima
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MIC-S90-BH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Base plate and through bolts - per analytical calculation

z 158.80 Notdecisive  20.01 20.01 20.01 20.01

2.06 11.27 11.27 10.56 10.56

includes cross section resistance of steel base plate and channel

Interaction:

Normal force interaction:
Fx’Ed + Mx'Ed + Mz}Ed < 1
Fx Rd Mde zZRd

Shear force interaction:

( FyEdF >2+< FzEdF >2+ MxEdF <1
_ - xEd _ ~xEd _ -~ xEd

Fy' kd % (1 Fx’ Rd) FZ' kd x (1 Fx' Rd) Mx' kd % (1 Fx' Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S90-CH-500-2000 Bracket - Steel

Designation Item number
MIC-S90-CH- 500 2203592
MIC-S90-CH- 750 2203593
MIC-S90-CH-1000 2203594
MIC-S90-CH-1500 2203595
MIC-S90-CH-2000 2203596

Corrosion protection:
Material HDG per Zinc thickness, min.
(um)
Bracket 1SO 1461 55
Weight:
MIC-S90-CH- 500 15808g
MIC-S90-CH- 750 18195¢g
MIC-S90-CH-1000 20582g
MIC-S90-CH-1500 25355¢g
MIC-S90-CH-2000 30129¢g

Submittal text: Designation L[mm]

o . . ) . MIC-S90-CH- 500 500
Hilti Hot-dipped galvanized bracket used as fixed to structural steel profiles. MIG-S90-GH- 750 750

T_he fixgtio_n co_uld be d_one by_ two different principles. MIC-S90-CH-1000 1000
First principle is clamping, using four beam clams clamped on flange of the MIC-S90-CH-1500 1500
structural steel profile. MIC-S90-CH-2000 2000

Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
* Plate "

S235JR - (DIN EN10025-2) fy=235— f,=360
or DD11 MOD (EN 10111)
Girder _ N _
DD11 MOD (EN 10111) =235 f,= 360
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

N
mm®

N
mm?

E = 210000

G = 80769 —,
mm

2 E = 210000 —~

mm* mm’®

G = 80769 ——
mm

Instruction For Use:

No IFU attached to the packaging
For clamped loading case For boxed loading case (not attached to the packaging)

180 Nm
(133 frab)

‘ 180 Nm ‘ 180 Nm
(133 ft-Ib) B (133 ft-Ib)
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MIC-S90-CH-500-2000 Bracket - Steel

Possible loading cases

Clamped

Boxed

Design criteria used for loading capacity

Methodology:

* Finite element analysis
» Analytic calculation

Standards and codes:

EN 1990
EN 1991-1-1

EN 1993-1-1

EN 1993-1-3

EN 1993-1-5

EN 1993-1-8

EN 10025-2
RAL-GZ 655
Software:

* Ansys 18.2

* Microsoft Excel

* Mathcad 15

Validity:

Basics of structural design

Eurocode 1: Actions on structures — Part 1-1: General actions
— densities, self-weight, imposed loads for buildings
Eurocode 3: Design of steel structures — Part 1-1: General
rules and rules for buildings

Eurocode 3: Design of steel structures — Part 1-3: General
rules- Supplementary rules for cold-formed members and sheeting
Eurocode 3: Design of steel structures — Part 1-5: Plated
structural elements

Eurocode 3: Design of steel structures — Part 1-8: Design of
joints

Hot rolled products of structural steels- Part 2: technical
delivery conditions for non-alloy structural steels

Pipe Supports

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

B =430mm

X =350mm

Y =290mm

Designation L[mm]
MIC-S90-CH- 500 500
MIC-S90-CH- 750 750
MIC-S90-CH-1000 1000
MIC-S90-CH-1500 1500
MIC-S90-CH-2000 2000

03.2003

09.2011

03.2012

03.2012

03.2012

03.2012

02.2005
04.2008
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MIC-S90-CH-500-2000 Bracket - Steel

Data version 2.1 | Date 10.2018 | Page 3/8

Clamped Boxed

Loading case: Clamped

Combinations covered by loading case

BOM:

Brackets:

1x MIC-S90-CH- 500 2203592
MIC-S90-CH- 750 2203593
MIC-S90-CH-1000 2203594
MIC-S90-CH-1500 2203595
MIC-S90-CH-2000 2203596

Beam clamps

4x MI-SGC M16 387398

Pre-fab bracket for perpendicular
connection to structural steel
profiles flanges.

Flange width 235-300mm.

Recommended loading capacity - simplified for most common applications

Method

Yield strength

Recommended
‘Gapacity limit

Permissible stress

Characteristic load

Action Resistance

)4\x
z

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

Design loading capacity - 3D
Method

13

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation

2. Welds — per analytical calculation

3. Beam Clamps - per analytical calculation
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MIC-S90-CH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

%x 44.90 101.54 57.20 57.20 57.20 57.20
4.50 6.08 6.08 6.08
includes cross section resistance of steel base plate and channel
Interaction:
FxBd  FyBd FoEd Mwea Myma Mema |
Frrd Fyrd Fzra Mima Mypa Mepg

2. Welds - per analytical calculation

y X
/]\ 28511 28511 11639 11639 11639  116.39
9.54 9.54 6.84 6.84 6.84 6.84
Interaction:
F F F
O +zm+“&£d+1‘%m+uzm£1
Fora F Ford Myra MMyra Mima
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MIC-S90-CH-500-2000 Bracket - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Data version 2.1 | Date 10.2018 | Page 5/8

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Beam Clamps - per analytical calculation

10.31

102.40 Notdecisive  10.31 10.31 10.31

1.41 7.37 7.37 8.45

includes cross section resistance of steel base plate and channel
Interaction:
Normal force interaction:

1.41 8.45

F M M

—xEd 4 _VvEd 4 _zEd < ]
Fde Mde Msz

Shear fofce intéraction:

( FyEdF )2+( FzEdF )Z+ MxEdF <1
— “xEd — “xEd _ —xEd

Fyrax (1 7 Rd) F,rax (1 - Rd) M, g (1 ™ Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S90-CH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Boxed Combinations covered by loading case
EOMI: t Pre-fab bracket for perpendicular

rackets: :
1x MIC.S90-CH- 500 2203592 connection to structural steel

Profiles boxing it with two base plates.

MIC-S90-CH- 750 2203593 .
MIC-S90-CH-1000 2203594 Flange width 235-300mm.
MIC-S90-CH-1500 2203595
MIC-S90-CH-2000 2203596

Base plate

1x MIB-SBH 2174675

Threaded rods cut to particular length

4x AM16x1000 8.8 HDG...m 419104
Lock washer

8x LW M16 HDG plus washer 2185343
Nut

8x M16-F nut 304767

Recommended loading capacity - simplified for most common applications
Method

>4\X
o 15 z

Action Resistance These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

31.27

12.67 12.67

Design loading capacity - 3D 13
Method

s g

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds - per analytical calculation 3. Base plate and through bolts - per
analyti
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MIC-S90-CH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

46.90 91.00 57.20 57.20 57.20 57.20

4.50 6.08 6.08 6.08

includes cross section resistance of steel base plate and channel
Interaction:

Ferd Fyra Fera Mixpa Myra Momg
—_— == + + +

+ £1
Ferd FyRa Ferd Maxrda Myrd Mimd

2. Welds - per analytical calculation

285.11 285.11 116.39 116.39 116.39 116.39

9.54 6.84 6.84 6.84
Interaction:

F E F
x_Ed+}r_Ed+zEd+Mx.Ed+MyEd+Mz_Ed51
Ferd Ty Fora Mypga Mymg Miga
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MIC-S90-CH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Base plate and through bolts - per analytical calculation

z 150.80 Notdecisive  19.00 19.00 19.00 19.00

2.57 10.71 10.71 12.44 12.44

includes cross section resistance of steel base plate and channel

Interaction:

Normal force interaction:
Fx’Ed + Mx'Ed + Mz}Ed < 1
Fx Rd Mde zZRd

Shear force interaction:

( FyEdF >2+< FzEdF >2+ MxEdF <1
_ - xEd _ ~xEd _ -~ xEd

Fy' kd % (1 Fx’ Rd) FZ' kd x (1 Fx' Rd) Mx' kd % (1 Fx' Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S120-AH-500-2000 Bracket - Steel

Designation Iltem number
MIC-S120-AH- 500 2203597
MIC-S120-AH- 750 2203598
MIC-S120-AH-1000 2203599
MIC-S120-AH-1500 2203600
MIC-S120-AH-2000 2203601

Corrosion protection:
Material HDG per Zinc thickness, min.
(um)

Bracket 1SO 1461 55 B =280mm
. X =200mm
Weight: Y = 140mm
MIC-S120-AH- 500 133749
MIC-S120-AH- 750 165629 Hardware included per connector
MIC-S120-AH-1000 19750g o
MIC-S120-AH-1500 26125¢g

MIC-S120-AH-2000 325009

Submittal text: Designation L[mm]
Hilti Hot-dipped galvanized bracket used as fixed to structural steel profiles. m:g:ggg:ﬁ:: ?28 ggg
The fixation could be done by two different principles. MIC-S120-AH-1000 1000
First principle is clamping, using four beam clams clamped on flange of the MIC-S120-AH-1500 1500

structural steel profile. MIC-S120-AH-2000 2000
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus

 Plate "
S235JR - (DIN EN10025-2) fy=235— f,=360
or DD11 MOD (EN 10111)
Girder _ N _
DD11 MOD (EN 10111) f,=235 mm? e
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

L E = 210000 —

mm? mm®

G = 80769 —,
mm

2 E = 210000 —~

mm* mm’®

G = 80769 ——
mm

Instruction For Use:
No IFU attached to the packaging

For clamped loading case For boxed loading case (not attached to the packaging)

180 Nm
(133 fr-1b)
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MIC-S120-AH-500-2000 Bracket - Steel

Possible loading cases

Clamped Boxed

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

Designation L[mm]
MIC-S120-AH- 500 500
MIC-S120-AH- 750 750
MIC-S120-AH-1000 1000
MIC-S120-AH-1500 1500
MIC-S120-AH-2000 2000

B = 280mm
X =200mm
Y = 140mm
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MIC-S120-AH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Clamped Combinations covered by loading case
BOM: Pre-fab bracket for perpendicular
Brackets: connection to structural steel

1x MIC-S120-AH- 500 2203597
MIC-S120-AH- 750 2203598
MIC-S120-AH-1000 2203599
MIC-S120-AH-1500 2203600
MIC-S120-AH-2000 2203601

Beam clamps

4x MI-SGC M16 387398

profiles flanges.
Flange width 75-165mm.

Recommended loading capacity - simplified for most common applications
Method

Yield strength
y X
15
Permissible stress Jcommenced z
capacity fimit

Characteristic load

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,

Resistance . N . . .
use design values and their corresponding interaction formulas.

Design loading capacity - 3D 1/3
Method

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds — per analytical calculation 3. Beam Clamps - per analytical calculation
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MIC-S120-AH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

4\x 105.20 132.97 62.60 62.60 94.80 94.80
6.80 10.17 10.17 8.03
includes cross section resistance of steel base plate and channel
Interaction:
F F F. M
xBd  FyEd z£d+Ms£d+1*fw_r£d+ 2Ed
Frrd FyRd TzRd MzRd MyRrd Mzipra

2. Welds - per analytical calculation

y x

346.20 346.20 116.39 116.39 166.28 166.28

13.34 13.34 11.91 11.91 10.28 10.28

Interaction:

F, F. F
xBd  FyEd Fepa Megd Myps MzEa |

Ford Fyrd Foma Mira Mypa Mypa
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MIC-S120-AH-500-2000 Bracket - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Data version 2.1 | Date 10.2018 | Page 5/8

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Beam Clamps - per analytical calculation

10.31

102.40 Notdecisive  10.31 10.31 10.31

0.84 7.37 7.37 4.25

includes cross section resistance of steel base plate and channel
Interaction:
Normal force interaction:

0.84 4.25

F M M

—xEd 4 _VvEd 4 _zEd < ]
Fde Mde Msz

Shear fofce intéraction:

( FyEdF )2+( FzEdF )Z+ MxEdF <1
— “xEd — “xEd _ —xEd

Fyrax (1 7 Rd) F,rax (1 - Rd) M, g (1 ™ Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S120-AH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Boxed Combinations covered by loading case
EOMl(: t Pre-fab bracket for perpendicular

rackets: .
1x MIC-S120-AH- 500 2203597 connection to structural steel

MIC-S120-AH- 750 2203598 Profiles boxing it with two base plates.

MIC-S120-AH-1000 2203599 Flange width 75-165mm.
MIC-S120-AH-1500 2203600
MIC-S120-AH-2000 2203601
Hardware not included in packaging:
Base plate
1x MIB-SAH 2174674
Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer
8x LW M16 HDG plus washer 2185343
Nut
8x M16-F nut 304767

Recommended loading capacity - simplified for most common applications

Method
Yy X
o 15 ¢

[kNm]

E 7.00

Action Rosistance These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

+Fx,rec. *Fyrec. =+Fzrec.
[kN] [kN] [kN]

78.13 13.77 13.77

+My,rec.

Design loading capacity - 3D 1/3

Method

uuuuuuuuuu

e

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds - per analytical calculation 3. Base plate and through bolts - per
analytical calculation
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MIC-S120-AH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

117.20 132.97 62.60 62.60 94.80 94.80

6.80 10.51 10.51 8.03

includes cross section resistance of steel base plate and channel
Interaction:

Fyra FyEa Fz_Ed+b’{x_Ed+b’ig.r_Ed M, Eq
Forda Fyrd Fimd Myma Myra Mg

=1

2. Welds - per analytical calculation

346.20 346.20 116.39 116.39 166.28 166.28

13.34 13.34 11.91 11.91 10.28 10.28

Interaction:

F. E. F
xBd  FyEd | zEa+W&£d+MyEd+Mz_Ed{l

FoRd FzRd Mgrda MyRa Mzmd

Fira
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MIC-S120-AH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Base plate and through bolts - per analytical calculation

z 164.00 Notdecisive  20.66 20.66 20.66 20.66

1.67 11.64 11.64 6.81 6.81

includes cross section resistance of steel base plate and channel

Interaction:

Normal force interaction:
Fx’Ed + Mx'Ed + Mz}Ed < 1
Fx Rd Mde zZRd

Shear force interaction:

( FyEdF >2+< FzEdF >2+ MxEdF <1
_ - xEd _ ~xEd _ -~ xEd

Fy' kd % (1 Fx’ Rd) FZ' kd x (1 Fx' Rd) Mx' kd % (1 Fx' Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S120-BH-500-2000 Bracket - Steel

Designation Iltem number
MIC-S120-BH- 500 2203602
MIC-S120-BH- 750 2203603
MIC-S120-BH-1000 2203604
MIC-S120-BH-1500 2203605
MIC-S120-BH-2000 2203606

Corrosion protection:
Material HDG per Zinc thickness, min.
(um)
Bracket 1SO 1461 55
Weight:
MIC-S120-BH- 500 152679
MIC-S120-BH- 750 18455¢g
MIC-S120-BH-1000 21642g
MIC-S120-BH-1500 28018g
MIC-S120-BH-2000 34393¢g

Submittal text: Designation L[mm]
Hilti Hot-dipped galvanized bracket used as fixed to structural steel profiles. m:g:ggg:g:: ?gg ggg
The fixation could be done by two different principles. MIC-S120-BH-1000 1000
First principle is clamping, using four beam clams clamped on flange of the MIC-S120-BH-1500 1500

structural steel profile. MIC-S$120-BH-2000 2000
Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus

 Plate "
S235JR - (DIN EN10025-2) fy=235— f,=360
or DD11 MOD (EN 10111)
Girder _ N _
DD11 MOD (EN 10111) f,=235 mm? e
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

L E = 210000 —

mm? mm®

G = 80769 —,
mm

2 E = 210000 —~

mm* mm’®

G = 80769 ——
mm

Instruction For Use:
No IFU attached to the packaging

For clamped loading case For boxed loading case (not attached to the packaging)

180 Nm
(133 fr-1b)

‘ 180 Nm

(133 ft-Ib)

' 180 Nm
(133 ft-Ib)
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MIC-S120-BH-500-2000 Bracket - Steel

Possible loading cases

Clamped Boxed

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

B = 350mm
X =300mm
Y =210mm

Designation L[mm]
MIC-S120-BH- 500 500
MIC-S120-BH- 750 750
MIC-S120-BH-1000 1000
MIC-S120-BH-1500 1500
MIC-S120-BH-2000 2000
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MIC-S120-BH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Clamped Combinations covered by loading case
BOM: Pre-fab bracket for perpendicular
Brackets:

connection to structural steel
profiles flanges.
Flange width 165-235mm.

1x MIC-S120-BH- 500 2203602
MIC-S120-BH- 750 2203603
MIC-S120-BH-1000 2203604
MIC-S120-BH-1500 2203605
MIC-S120-BH-2000 2203606

Beam clamps

4x MI-SGC M16 387398

Recommended loading capacity - simplified for most common applications
Method

Yield strength
y X
15
Permissible stress Jcommenced z
capacity fimit

Characteristic load

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,

Resistance . N . . .
use design values and their corresponding interaction formulas.

Design loading capacity - 3D 1/3
Method

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds — per analytical calculation 3. Beam Clamps - per analytical calculation
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MIC-S120-BH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

4\x 71.90 132.97 62.60 62.60 94.80 94.80
6.80 8.80 8.80 8.03
includes cross section resistance of steel base plate and channel
Interaction:
F. F F, M
xEd+y£d+z£d+Mx£d+bHr£d+ zEd _,
FeRda FyRd TzRd Myra Mypa Mypg

2. Welds - per analytical calculation

y x

346.20 346.20 116.39 116.39 166.28 166.28

13.34 13.34 11.91 11.91 10.28 10.28

Interaction:

F, F, F
xEd  FyEd FzEa Mied Mypd MzEa |

Fora Fyra FzRa Mira Myma MiRa
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MIC-S120-BH-500-2000 Bracket - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Data version 2.1 | Date 10.2018 | Page 5/8

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Beam Clamps - per analytical calculation

10.31

102.40 Notdecisive  10.31 10.31 10.31

1.12 7.37 7.37 6.81

includes cross section resistance of steel base plate and channel
Interaction:
Normal force interaction:

1.12 6.81

F M M

—xEd 4 _VvEd 4 _zEd < ]
Fde Mde Msz

Shear fofce intéraction:

( FyEdF )2+( FzEdF )Z+ MxEdF <1
— “xEd — “xEd _ —xEd

Fyrax (1 7 Rd) F,rax (1 - Rd) M, g (1 ™ Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S120-BH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Boxed Combinations covered by loading case
EOMl(: t Pre-fab bracket for perpendicular

rackets: .
1x MIC-S120-BH- 500 2203602 connection to structural steel

MIC-S120-BH- 750 2203603 Profiles boxing it with two base plates.

MIC-S120-BH-1000 2203604 Flange width 165-235mm.
MIC-S120-BH-1500 2203605
MIC-S120-BH-2000 2203606
Hardware not included in packaging:
Base plate
1x MIB-SAH 2174674
Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer
8x LW M16 HDG plus washer 2185343
Nut
8x M16-F nut 304767

Recommended loading capacity - simplified for most common applications

Method
Yy X
o 15 ¢

[kNm]

E 6.18

Action Rosistance These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

+Fx,rec. *Fyrec. =+Fzrec.
[kN] [kN] [kN]

51.40 13.34 13.34

+My,rec.

Design loading capacity - 3D 1/3

Method

uuuuuuuuuu

e

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds - per analytical calculation 3. Base plate and through bolts - per
analytical calculation
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MIC-S120-BH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

77.10 132.97 62.60 62.60 94.80 94.80

6.80 9.27 9.27 8.03

includes cross section resistance of steel base plate and channel

Interaction:

Ferd FyEd FeEd MeEa Mypa Mg
+ + + + =1

Ferd Fyrd Femda Myma Mypa M:pg

2. Welds - per analytical calculation

346.20 346.20 116.39 116.39 166.28 166.28

13.34 13.34 11.91 11.91 10.28 10.28

Interaction:

F. . F
xEd By +zEd+I“'[x_Ed+MyEd+Mz_Ed{l

Furd FyRd FzRd Mymd MyRa Myra
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MIC-S120-BH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Base plate and through bolts - per analytical calculation

z 158.80 Notdecisive  20.01 20.01 20.01 20.01

2.06 11.27 11.27 10.56 10.56

includes cross section resistance of steel base plate and channel

Interaction:

Normal force interaction:
Fx’Ed + Mx'Ed + Mz}Ed < 1
Fx Rd Mde zZRd

Shear force interaction:

( FyEdF >2+< FzEdF >2+ MxEdF <1
_ - xEd _ ~xEd _ -~ xEd

Fy' kd % (1 Fx’ Rd) FZ' kd x (1 Fx' Rd) Mx' kd % (1 Fx' Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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MIC-S120-CH-500-2000 Bracket - Steel

Designation Iltem number
MIC-S120-CH- 500 2203607
MIC-S120-CH- 750 2203608
MIC-S120-CH-1000 2203609
MIC-S120-CH-1500 2203570
MIC-S120-CH-2000 2203571

Corrosion protection:
Material HDG per Zinc thickness, min.
(um)
Bracket 1SO 1461 55
Weight:
MIC-S120-CH- 500 17410g
MIC-S120-CH- 750 20597¢g
MIC-S120-CH-1000 23785¢g
MIC-S120-CH-1500 30160g
MIC-S120-CH-2000 36535¢g

Submittal text: Designation L[mm]

o . . ) . MIC-S120-CH- 500 500
Hilti Hot-dipped galvanized bracket used as fixed to structural steel profiles. MIC-S120-GH- 750 750

T_he fixgtio_n co_uld be d_one by_ two different principles. MIC-S120-CH-1000 1000
First principle is clamping, using four beam clams clamped on flange of the MIC-S120-CH-1500 1500
structural steel profile. MIC-S120-CH-2000 2000

Material properties
Material Yield strength Ultimate strength Modulus of elasticity Shear modulus
* Plate "

S235JR - (DIN EN10025-2) fy=235— f,=360
or DD11 MOD (EN 10111)
Girder _ N _
DD11 MOD (EN 10111) =235 f,= 360
Values for Modulus of Elasticity and Shear Modulus are according to EN 1993-1-1 and used for all Eurocode calculations

L E = 210000 —

mm? mm®

G = 80769 —,
mm

2 E = 210000 —~

mm* mm’®

G = 80769 ——
mm

Instruction For Use:
No IFU attached to the packaging

For clamped loading case For boxed loading case (not attached to the packaging)

180 Nm
(133 frab)

-]
)
-]
e AN
@ - ‘ 180 Nm ‘-""1SDNm
1

= (133 ft-Ib)

(133 ft-1b)
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MIC-S120-CH-500-2000 Bracket - Steel

Possible loading cases

Clamped Boxed

Design criteria used for loading capacity
Methodology:

* Finite element analysis

» Analytic calculation

Standards and codes:

EN 1990 Basics of structural design 03.2003
EN 1991-1-1 Eurocode 1: Actions on structures — Part 1-1: General actions

— densities, self-weight, imposed loads for buildings 09.2011
EN 1993-1-1 Eurocode 3: Design of steel structures — Part 1-1: General

rules and rules for buildings 03.2012
EN 1993-1-3 Eurocode 3: Design of steel structures — Part 1-3: General

rules- Supplementary rules for cold-formed members and sheeting 03.2012
EN 1993-1-5 Eurocode 3: Design of steel structures — Part 1-5: Plated

structural elements 03.2012
EN 1993-1-8 Eurocode 3: Design of steel structures — Part 1-8: Design of

joints 03.2012
EN 10025-2 Hot rolled products of structural steels- Part 2: technical

delivery conditions for non-alloy structural steels 02.2005
RAL-GZ 655 Pipe Supports 04.2008
Software:
* Ansys 18.2

* Microsoft Excel
* Mathcad 15

Validity:

» Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces,
including those resulting from thermal or other expansion must be taken into account during design.

Simplified drawing:

B = 350mm
X =300mm
Y =210mm

Designation L[mm]
MIC-S120-CH- 500 500
MIC-S120-CH- 750 750
MIC-S120-CH-1000 1000
MIC-S120-CH-1500 1500
MIC-S120-CH-2000 2000
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MIC-S120-CH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Clamped Combinations covered by loading case
BOM: Pre-fab bracket for perpendicular
Brackets: connection to structural steel

1x MIC-S120-CH- 500 2203607
MIC-S120-CH- 750 2203608
MIC-S120-CH-1000 2203609
MIC-S120-CH-1500 2203570
MIC-S120-CH-2000 2203571

Beam clamps

4x MI-SGC M16 387398

profiles flanges.
Flange width 235-300mm.

Recommended loading capacity - simplified for most common applications
Method

Yield strength
y X
15
Permissible stress Jcommenced z
capacity fimit

Characteristic load

These values are individual one directional maximal capacity limits. For any combinations of multiple directions,

Resistance . N . . .
use design values and their corresponding interaction formulas.

Design loading capacity - 3D 1/3
Method

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds — per analytical calculation 3. Beam Clamps - per analytical calculation
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MIC-S120-CH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

4\x 47.70 132.97 62.60 62.60 94.80 94.80
. 6.80 8.03 8.03 8.03 .
includes cross section resistance of steel base plate and channel
Interaction:
Txkd FyEd ToFa MiEa Myra Mo
FiRd Fde F:rd Mx_Rd Mde M Ra

2. Welds - per analytical calculation

y x

346.20 346.20 116.39 116.39 166.28 166.28

13.34 13.34 11.91 11.91 10.28 10.28

Interaction:
FyEq . FyEa . zEd M.Eq M:,'_'Ed MaEd _
Fera Fora Fz:RxI Mde M)'_'RJ:I Mz_'Rﬂ

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 234



=T

MIC-S120-CH-500-2000 Bracket - Steel

Validity:

*  Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Data version 2.1 | Date 10.2018 | Page 5/8

Clamped Boxed

Design loading capacity - 3D 3/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Beam Clamps - per analytical calculation

10.31

102.40 Notdecisive  10.31 10.31 10.31

1.41 7.37 7.37 8.45

includes cross section resistance of steel base plate and channel
Interaction:
Normal force interaction:

1.41 8.45

F M M

—xEd 4 _VvEd 4 _zEd < ]
Fde Mde Msz

Shear fofce intéraction:

( FyEdF )2+( FzEdF )Z+ MxEdF <1
— “xEd — “xEd _ —xEd

Fyrax (1 7 Rd) F,rax (1 - Rd) M, g (1 ™ Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.

Installation Technical Manual - Technical Data - Ml system

Boundary conditions - Terms of common cooperation / Legal disclaimer and guidelines as defined at the beginning of this book need to be mandatorily respected. 235



=T

Data version 2.1 | Date 10.2018 | Page 6/8

MIC-S120-CH-500-2000 Bracket - Steel

Clamped Boxed

Loading case: Boxed Combinations covered by loading case
EOMl(: t Pre-fab bracket for perpendicular

rackets: .
1x MIC-S120-CH- 500 2203607 connection to structural steel

MIC-S120-CH- 750 2203608 Profiles boxing it with two base plates.

MIC-S120-CH-1000 2203609 Flange width 235-300mm.
MIC-S120-CH-1500 2203570
MIC-S120-CH-2000 2203571
Hardware not included in packaging:
Base plate
1x MIB-SAH 2174674
Threaded rods cut to particular length
4x AM16x1000 8.8 HDG...m 419104
Lock washer
8x LW M16 HDG plus washer 2185343
Nut
8x M16-F nut 304767

Recommended loading capacity - simplified for most common applications

Method
Yy X
o 15 ¢

[kNm]

E 5.48

Action Rosistance These values are individual one directional maximal capacity limits. For any combinations of multiple directions,
use design values and their corresponding interaction formulas.

+Fx,rec. *Fyrec. =+Fzrec.
[kN] [kN] [kN]

32.73 12.67 12.67

+My,rec.

Design loading capacity - 3D 1/3

Method

uuuuuuuuuu

e

Limiting components of capacity evaluated in following tables:

1. Bracket per FEA simulation 2. Welds - per analytical calculation 3. Base plate and through bolts - per
analytical calculation
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MIC-S120-CH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system
shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

1. Bracket per FEA simulation

49.10 97.70 62.60 62.60 94.80 94.80

6.80 8.22 8.22 8.03

includes cross section resistance of steel base plate and channel
Interaction:

FxEd+Fy£d+Fz£d+Mx£d+hHr£d+MzEd
Ford Fyma Ferd Myrd Myrd Mipd

=1

2. Welds - per analytical calculation

346.20 346.20 116.39 116.39 166.28 166.28

13.34 13.34 11.91 11.91 10.28 10.28

Interaction:

E E. F
xEd By zEd+I"I:c_Ed+L'ijd+MzEd.:1

=+

Fyrd FyRd TzRd Myrd Mymra Mzra
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MIC-S120-CH-500-2000 Bracket - Steel

Validity:

* Temperature limits: -30°C (-22°F) to +93°C (200°F).

» Published allowable loads for applications are based on static loading conditions. Non-static forces, including those
resulting from thermal or other expansion must be taken into account during design.

Clamped Boxed

Design loading capacity - 3D 2/3

Summary of design loads*
NOTE: all values in interaction formulas should be used in absolute values! The values below are referred to the coordinate system

shown in the drawing and independent from the cantilever length. So they are valid equally for L=500, 750, 1000, 1500, 2000mm..

3. Base plate and through bolts - per analytical calculation

z 150.80 Notdecisive  19.00 19.00 19.00 19.00

2.57 10.71 10.71 12.44 12.44

includes cross section resistance of steel base plate and channel

Interaction:

Normal force interaction:
Fx’Ed + Mx'Ed + Mz}Ed < 1
Fx Rd Mde zZRd

Shear force interaction:

( FyEdF >2+< FzEdF >2+ MxEdF <1
_ - xEd _ ~xEd _ -~ xEd

Fy' kd % (1 Fx’ Rd) FZ' kd x (1 Fx' Rd) Mx' kd % (1 Fx' Rd)

Important note: The resistance of steel girder on which connector

MIC-SA-MAH is mounted must be checked appropriately by the client.

For determination of connector resistances the steel girder is

considered to be rigid.
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