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=111 Introduction to the Ml and MQ systems

Cover a wide range of loads with the Hilti Ml and MQ systems!

c MI System

The modular pipe support system for medium to heavy
loads without welding: easy to install and absolutely
dependable, the Hilti MI System is the ideal solution for
pipes of up to 600 mm in diameter. Specially designed
to take up loads in the horizontal plane (torsion).

e MQ System

The well-proven Hilti MQ System for loads in the me-
dium range is the versatile extension of the Ml System.
Ideal for installing pipes and cable trays.

e The right connection

With the strength of welded structures but much more
efficient: a patented, longitudinal swaged indentation
ensures easy modular combination of the two systems.
The precise fit of the girders and channels allows loads
to be taken up optimally and eases installation.
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Introduction to the Ml and MQ systems =111

Cover a wide range of loads with the Hilti Ml and MQ systems!
Selection aids for channels and girders

Two selection aids are available to assist users to find the most suitable Hilti system:

1. Selection according to nominal size
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2. Selection according to load

Selection of channel / framing for max. single central load of f<1/200
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=111 Introduction to the Ml and MQ systems

Introduction to the Ml and MQ systems

The subsequently listed loading tables and diagrams for indivi-

dual parts and applications for the Ml and MQ systems are

based on the following:

— DIN 18800 parts 1 — 3 “Steel Construction”, dated 1990

— DAST guideline 016 “The calculation and design of suppor-
ting structures made from light-gauge, cold-formed metal
components”, dated 1992

— “The dimensioning of light-gauge cross-sections in steel
construction” by Prof. Dr. Carl Roik

— Statics lecture notes from Prof. Dr. Schineis of the University
of Munich.

The basic design principles in Eurocode EC3 are similar and are
based to a great extent on the regulations published in DIN
18800. All verification calculations take the partial safety factors
into account.

Safety factors
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Resistance: ym =1.1(s.DIN 18800T1.)
Action: Yo = 1.5 (for all individual parts)
Action: Ye/a = 1.4 (for all applications such as design calcu-

lations for girders / channels, cantilevers, joints,
U-frames and Lorraine cross).
The design values for individual parts are thus increased by the
factor 1.5 and for applications by the factor 1.4.

Reason

a) Ya = 1.5 (for all individual parts)

As it is not known exactly how individual parts will be used in
each application, the least favorable, possible safety factor —on
the safe side —is selected.

b) Yaea = 1.4 (for all applications such as design calculations for
girders / channels, cantilevers, joints, U-frames and Lorraine
Cross).

The subsequently listed tables apply, above all, to pipe support
applications. The scatter band of the load applied by the
medium carried (usually water or some other liquid) is normally
very low.

1) Load tables for individual parts

Definition of intersection of axes

x-axis = bar axis (individual parts —> girders; applications
—> pipe axis)

y-axis = horizontal or weak axis of frame

z-axis = vertical or strong axis of frame

The load values, as far as possible, have been determined analyti-
cally.

a) Plate thickness: finite elements program; plate with welded-
on girder, position of anchors or beam clamps adjustable in
elongated holes.

b) The MI-GC-M12 beam clamp has been designed as an ideal
means of rigid fastening. The recommended max. shear load on
these clamps depends on the applicable stress (see load table).
The clamps must always be used in pairs. The base material is
defined (hot-dip galvanized on hot-dip galvanized). The recom-
mended max. shear load can be lower on painted surfaces. In
case of doubt, tests should be carried out to determine the appli-
cable max. shear load. The base material must be clean and free
from oil and grease. The beam clamps are not suitable for
dynamic loading or situations where subjected to vibration.

c) Calculations are based on the use of HST, HVZ, HIT-TZ, HDA
or HSL anchors of the M12 or M16 size, depending on the type of
plate (see load table). The other general conditions (e.g. concrete
strength, thickness , etc.) should be taken from the applicable
approvals or national regulations.

d) Bolting the inner tubular section to the girder: Two bolts
should be fitted crosswise at each joint. In order to avoid hole
elongation, the minimum edge distance in the direction of load
application — unless otherwise stated — is 25 mm. The bolts
should be pretensioned to a torque of 84 Nm. In some cases, a
significantly higher load value can be achieved, above all in the
area where the moment is applied, by using 3 bolts. Technical
advice should be requested in order to clarify when and how this
can be done.

e) Factors such as bolts in the outermost positions on Ml girders
(e.g. cantilevers): the most unfavorable position of bolts (e.g. at
greatest possible distance) have been taken into account. Tests
have also been carried out to verify load values for toothed
connections.

f) Permissible moments have been limited by way of tests so that,
with a fixture such as a cantilever, the value I/150 of the design
value or load multiplied by the factor g is not exceeded. Where
greater deformation is permissible, these values may be excee-
ded after prior consultation, e.g. with our technical consultants.

2) Load tables for applications

The vertical loads result from the pipe’s own weight incl. insula-
tion and the pipe clamp or support (pipe ring, saddle, sliding
support, etc.) on the girder.

Forces resulting from pipe expansion must be taken into account
during planning. Where the loads induced by pipes or pipe
supports cause friction between the steel surfaces with a coeffi-
cient of friction of p = 0.3, this can be reduced by fitting low-fric-
tion inserts.
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Introduction to the Ml and MQ systems

The recommended max. load values given in the tables
assume use of the MIC-PG low friction insert with a coeffi-
cient of friction of p = 0.15.

The values in the tables indicate the applicable load at the
support and thus do not require other special consideration.

The Hilti anchor fastening design and selection aids also take a
safety factor Yg/q of 1.4 into account and thus permit rapid
selection of the suitable anchor.

Verification itself was carried out at the level of the design load
values (Fd) so that planners are in a better position to estimate
the necessary safety factor, even in special cases.

a) Single spans and cantilevers: The figures in the tables apply
to purely vertical loading or, where indicated, also to horizontal
loads. Due to the high torsional rigidity of the girders (MI 90 and
MI 120) the resulting increase in tensile stress or twisting is
insignificant (less than 1°). Other extreme torsional loads must
also be verified.

b) Buckling: The buckling load table applies to central buckling
loads according to Euler’s formula o = 1. Additional moments
resulting from offsetting, angles or other types of loading must
be taken into consideration in design calculations.

c) U-frame: All individual parts have been verified. The assem-
bled supports can take up loads (e.g. longitudinal expansion of
the pipes) in the x- or y-axis, e.g. at the corner connectors
(fastened with MIC-S90-AA or with MIC-C90-AA only in x-axis).
When items are fastened to steel beams with an open profile
(e.g. double-T, U-profile or angle), it must be remembered that
beams of this type have only limited torsional rigidity and can
twist very easily. Additional structural measures are necessary
(e.g. additional parallel framing, braces, struts, etc.) in order to
avoid twisting. The fastening materials such as beam clamps and
anchors have been verified. Care must be taken to ensure that
forces are taken up correctly in the base material.

d) Lorraine cross (see c): Where loading is asymmetrical, it may
not be possible to take up additional horizontal loads in the
y-axis (e.g. at the corner connector) in every case in accordance
with the values given in the table.

Additional verification is necessary. Bracing as described at c)
increases loadbearing capacity considerably.

3) General points

a) Reusability of components from the Hilti Ml System

The reuse of components from the Hilti Ml System is basically

possible as long as the following conditions are checked and

observed in each case before reuse:

— The components must not show any signs of damage such as
deformation or cracking.

— The components must not have been subjected to inadmissi-
ble loads during previous applications.

— The corrosion protection on MI System components must be
undamaged and must meet the demands of the new applica-
tion.
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— Low-friction inserts (MIC-PG) that show clear signs of wear
should not be reused.

— In order to avoid assembly errors, the personnel carrying out
the work must have read the installation instructions (avail-
able at: www.hilti.com/SystemMI]).

Original Hilti connecting parts (bolts, nuts, etc.) must be used.

— Re-use of Ml nuts is not permissible as security of the self-
locking function can no longer be ensured.

— In order to avoid damage to the components, structures
should be dismantled only by suitably trained personnel.

The user carries responsibility for ensuring that these points are
observed.

Even if only one of these prerequisites is not fulfilled, the corre-
sponding parts should not be re-used.

b) Fastening, taking up loads in base material, corrosion
protection
Fastening by way of beam clamps and anchors has been veri-
fied. Verification that the recommended loads for individual Ml
components and Ml applications are taken up correctly by the
base material (steel, concrete, etc.) is to be provided by those
responsible for the building project. The surfaces of compo-
nents are hot-dip galvanized. Other corrosion-protection coat-
ings are available on request.

c) Area of applications

The MI System is designed for installations in compliance with
the requirements of the European standard EN 13480 for indus-
trial metal pipe systems.

Objectives

The tables and diagrams serve as an orientation aid to supple-
ment the Hilti channel installation system design program and
should be used as rapid selection aids for the design calculation
process.

As long as the actual static systems installed are similar to or
present even more favorable characteristics than those listed
here, no further static verification is required.

Important note: Great care was taken in the preparation of
these tables and diagrams and the results checked several
times. The possibility of errors, however, cannot be excluded.
These tables and diagrams are intended purely as an aid to
the user and no guarantee can be given regarding their
correctness or accuracy when used for design calculations for
a specific application. Should you, despite the care we have
taken, discover an error in the information given here, please
notify us accordingly. In any event, the static system or, res-
pectively, the specific application must always be checked for
plausibility by the user.
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MI System applications - connections to steel

General points selection of components

Safety factors

5.7

U-frame structures

Medium - heavy duty
MIC-S90-AA
MIC-S90-A
MIC-S90-B
MIC-S90-C

510-5.14

Heavy - maximum duty
MIC-S120-A
MIC-S120-B
MIC-S120-B

515-5.17

Lorraine cross without
bracing

Medium - heavy duty
MIC-S90-A

MIC-S90-A welded bracket
MIC-S90-B

MIC-S90-B welded bracket
MIC-S90-C

MIC-S90-C welded bracket

5.18 - 5.24

Heavy - maximum duty
MIC-S120-A

MIC-S120-A welded bracket
MIC-S120-B

MIC-S120-B welded bracket
MIC-S120-C

MIC-S120-C welded bracket

5.25 -5.30

Unsupported
Cantilevers

On M girders and steel structures MI-90 / 120
Cantilevers on steel structures MI-90 - welded

Cantilevers on steel structures MI-120 - welded

5.31-5.32

5.33

5.34

Supported
Cantilevers

On M girders and steel structures

5.35
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MI System applications - connections to concrete

U-frame structures

Medium - heavy duty

MIC-C90-AA

MIC-C90-D

MIC-C90-D with 3 bolits 5.38 - 5.41

Heavy - maximum duty
MIC-C120-D
MIC-C120-D with 3 bolts 5.42 - 5.43

Lorraine cross without
bracing

Medium - heavy duty
MIC-C90-D
MIC-C90-D welded bracket 5.44 - 5.46

Heavy - maximum duty
MIC-C120-D
MIC-C120-D welded bracket 5.47 - 5.48

Cantilevers on concrete structures
MI-90 / 120

Cantilevers on concrete structures
MI-90 - welded

Cantilevers on concrete structures
MI-120 - welded 5.49 - 5.50
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th I I Introduction to the Ml and MQ systems

General points

U-frames, Lorraine cross, cantilevers

Various connecting components, according to requirements for connections to existing structures/materials, are available
for the applications mentioned above. The components selected have a decisive influence on the recommended max. loads.

Connections to steel beams

Ordering Steel beam For Ml girder
designation flange width or height B

MIC-S90-AA 75-165 = = MI-90
MIC-S90-A 75-165 200 280 MI-90
MIC-S90-B 165-235 300 350 MI-90
MIC-S90-C 235-300 350 430 MI-90
MIC-S120-A 75-165 200 280 MI-120
MIC-S120-B 165-235 300 350 MI-120
MIC-S120-C 235-300 350 430 MI-120

Fastened using MI-GC-M12 beam clamps (see individual parts).

Connections to concrete

Ordering designation For Ml girder

MIC-C90-AA MI-90
MIC-C90-D MI-90
MIC-C120-D MI-120

Fastened using approved Hilti anchors: HST (R) M16 or HST (R) M12; alternative approved Hilti
anchors are the HDA, HVZ, HIT-TZ of the same nominal diameter and same version.

Safety factors for applications and individual parts

The values given in the subsequent tables take the following into account:

—All'load values F are recommended loads

— Design values = recommended loads x 1.4 for applications or x 1.5 for individual parts.
— Concrete grade at least C20/25.

- Use of MIC-PG low-friction inserts; coefficient of friction p = 0.15.

— Bolt tightening torque for M12 = 84 Nm; coefficient of friction p = 0.12 for the bolt.
—Tightening torque for the MI-GC-M12 beam clamps = 69 Nm.

Note: The anchor load values apply to connections to concrete surfaces. Fastenings made at the
edge of concrete components must be specially verified. The forces taken up by the base material
(steel, concrete, etc..) must also be verified separately. The application guidelines contained in
anchor approvals must be observed. Load values are in accordance with approvals, status May 2004.

page 5.7



Ml industrial pipe support system =111

page 5.8



Connections to steel
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MI System applications - connections to steel
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Connections to steel =111

U-frames: General points

Connections to steel: MIC-S90-AA, MIC-S90/120-A/B/C

The MI connector must always make full contact with the MI girder. The bolts should be fitted as
close as possible to the fastening plate. (Also see instructions on page 5.8.)

* In some cases, a higher load value can be achieved through use of a third bolt (see load tables).
The bolt should be fitted in the direction of the horizontal force.

Note: The third bolt must be ordered additionally.

Bolt tightening torque: For connectors For beam clamps
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| | [ My gl | Connections to steel

MIC-S90-AA U-frames on steel beams
Crossbeam simply supported, columns restrained

“‘)“““““‘.".‘."

U-frame
Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]
FZ Height h [mm] _ U-frame widthi [mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
h -
et | :
A 500 Fz + Fx ** 9.81 979 1976 974 1972 969 9.67 7.94 6.61
| | 1000 fy f2_ Fz+Fx** 5.71 5.71 5.71 5.71 5.71 5.71 5.71 5.71 5.71
1500 ~/ Fz + Fx ** 3.81 3.81 3.81 3.81 381 381 3.81 3.81 3.81
2000 * Fz + Fx ** 286 1286 286 286 286 2386 2.86 2.86 2.86

. Fx=Fzx0.15***
1single load
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame width1[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
F

==
500 Fz+Fx** 981 979 (900 770 672 (595 | 534 484 413
1000 fy | Fz+Fx** 571 | 571|571 571 571 571 | 534 484 413
1500 s Fz+Fx** 381 |381 |381 (381 381 381 381 |38 | 381
2000 Fz+Fx** 286 286 (286 (286 286 286 286 286 | 286
Fx=Fzx 0.15***
2 single loads
Recommended working load Fz [kN] for girder length | [mm]
F, F Heighth [mm] _U-rame width|[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
Fobul [ S
By By IB Ly 500 Fz+Fx** 491 489 |48 487 (486 442 355 291 | 242
| | 1000 fr o FzaFx** 286 | 286 (286 (286 286 286 | 286 286 | 242
1500 .- Fz+Fx** 190 (190 190 (190 190 [1.90 190 190 | 1.90
2000 Fz+Fx** 143 143 143 143 [143 [143 143 143 143
Fx=Fzx 0.15**
3 single loads

Recommended working load Fz [kN] for girder length | [mm]

F, F, Fy Height h [mm] _U-rame widthl [nm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
bk [ =
VAYIAYIAY ALy 500 Fz+Fx ** 327 326 325 [325 [324 (301 [260 |215 |1.81
| | 1000 F Jfr Fz+Fx** 190 (190 (190 190 (190 (190 190 190 | 1.81
1500 .. Fz+Fx** 127 (127 (127 127 127 [127 127 127 127
2000 * Fz+Fx** 095 1095 1095 (095 (095 (095 (095 095 |095
Fx=Fzx 0.15***
F, All structures listed can also be used standing (see illustrations)
TTTTTTT]
— * Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts)
| h ** \ialue for F; with simultaneously acting horizontal load Fy.
7777 *** Applies to all values for F; + Fy, i.e. pipe friction is taken into account.
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Connections to steel =111

MIC-S90-A U-frames on steel beams
Crossbeam simply supported, columns restrained

MIC-90-U

Uniformly distributed load

Fz h Recommended working load Fz [kN] for girder length | [mm]
N I Height h [mm]  U-frame widthI[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
— -
L+>| 500 Fz + (Fx// Fy)** | 9.81 9.79 976 974 1972 19.69 9.67 7.94 6.61
1000 v |2 Fz+(Fx//Fy)** | 943 943 943 1943 1943 943 9.43 7.94 6.61
1500 .5 Fz+ (Fx//Fy)** 1 6.29 | 6.29 629 629 629 |6.29 6.29 6.29 6.29
2000 Fz + (Fx// Fy)** | 4.71 4.71 4.71 4.7 4.7 4.7 4.71 4.71 4.71
Fx=Fy=Fzx0.15***
1 single load
Recommended working load Fz [kN] for girder length | [mm]
Height h [mm]  U-frame widthI[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
L+>| 500 Fz + (Fx// Fy)** | 9.81 9.79 9.00 |770 672 |595 5.34 4.84 413
1000 fv |2 Fz+(Fx//Fy)** 1943 943 9.00 |770 672 595 5.34 4.84 413
1500 & Fz+ (Fx//Fy)** 1629 | 6.29 629 1629 629 59 5.34 4.84 413
2000 Fz + (Fx /[ Fy)** | 4.71 4.71 4.71 4.71 4.71 4.71 4.71 4.71 413

. Fx=Fy=Fzx0.15**
2 single loads

I:Z I:Z Recommended working load Fz [kN] for girder length | [mm]
|/3¢ |/3¢ 13 h Height h [mm] _U-frame widthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
Fl
I - nf
| 500 Fz+(Fx//Fy)*™* 491 489 488 487 (486 442 355 291 242
1000 Fr . Fz+ (Px/Fy)** (471 (471|471 (471|471 (442 355 291 | 242
1500 ,F Fz+(Fx//Fy)** |314 1314 314 (314 (314 (314 355 291 242
2000 Fz+(Fx//Fy)** 236 1236 236 (236 (236 (236 (236 236 236
. Fx=Fy=Fzx0.15***
FE F 3 single loads
Z'7 17 Recommended working load Fz [kN] for girder length | [mm]
I/4¢I/4¢I/4¢I/4 h Height h [mm]__U-frame width] (mm] 1000 1750 2000 2500 2750 3000
Y :;‘,gp
[ 500 Fz+(Fx//Fy)** 1327 1326 325 |325 (324 [301 260 215 | 1.81
1000 & | Fz+(Fx//Fy)** 314 314 314 [314 |314 [301 260 (215 |1.81
1500 -ﬁ‘"’ Fz+ (Fx//Fy)** 210 210 210 210 (210 |210 210 210  1.81
2000 * Fz+(Fx//Fy)** |157 157 |157 |157 |157 |157 157 157 157
Fx=Fy=Fzx 0.15***
F;
I D All structures listed can also be used standing (see illustrations)
. b * Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts)
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| | [ My gl | Connections to steel

MIC-S90-B U-frames on steel beams
Crossbeam simply supported, columns restrained

MIC-S90-B

Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]

F Helghth [mm] _U-rame withi {mm] 1000 1250 1750 2000 2250 2500
EEERaEEE ]h =

- 500 Fz + (Fx// Fy)**| 9.81 9.79 9.76 9.74 9.72 9.69 | 9.67 7.94 6.61

| | 1000 % . Fze(Pe/F)™ 900 | 900 | 800 | 900 | 900 | 900 | 900 | 7.94 | 66t

15005 Fze(Pe//Fy)" 600 | 600 | 600 | 600 | 600 | 600 600 | 600 | 600

2000 Fze (PP 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450

Fx=Fy=Fzx0.15***
1single load
Recommended working load Fz [kN] for girder length | [mm]
Height h [mm]  U-frame widthi [mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
500 Fz + (Fx// Fy)**| 9.81 9.79 9.00 | 7.70 6.72 595 | 534 4.84 413
1000 fy J=  Fz+(Fx//Fy)**| 9.00 9.00 9.00 | 7.70 6.72 595 | 534 4.84 413
1500 F Fz + (Fx// Fy)**| 6.00 6.00 6.00 | 6.00 6.00 595 | 534 4.84 413
2000 * Fz + (Fx// Fy)**| 4.50 4.50 450 | 450 4.50 450 | 450 450 413
Fx=Fy=Fzx0.15***
2 single loads
Recommended working load Fz [kN] for girder length | [mm]

F, F Heighth [mm] _U-rame width|[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
Fobwl [P =

By By B L v 500 Fz+(Fx//Fy)** 491 | 489 | 488 | 487 | 486 442 355 | 291 | 242

| I 1000 & [r. Fz+ (Fx//Fy)**| 450 | 450 | 450 | 450 | 450 | 442 | 355 | 291 | 2.42

1500 -5 Fz+(Fx//Fy)** 300 | 300 | 300 | 300 |300 | 300 | 300 | 291 |242

2000 Fz+(Fx//Fy)*™* 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225 | 225

. Fx=F/=Fzx0.15***
3 single loads
Recommended working load Fz [kN] for girder length | [mm]

F, F, F; Height h [mm] _U-frame width|[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
babi ' 5=

VAYVAYIAY ALy 500 Fz+(Fx//Fy)** 327 | 326 325 |325 |324 301 260 |215 | 1.81

| | 1000 % 2 Fz+(Fx//Fy)** 300 | 300 |300 | 300 300 300 260 | 215 | 181

1500 ,F Fz+ (Fx//Fy)** 2.00 | 200 | 200 | 200 |200 | 200 | 200 | 200 | 181

2000 Fz+(Fx//Fy)** 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 |1.50

Fx=Fy=Fzx0.15***

F, All structures listed can also be used standing (see illustrations)
N O O
— * Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts)
| h ** Value for Fz with simultaneously acting horizontal load Fy or Fy
o *** Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)
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Connections to steel =111

MIC-S90-C U-frames on steel beams
Crossbeam simply supported, columns restrained

Fessssesesuwuwl - -

Fz

I3 ¢ I3 ¢ V3

F, /2 Fy

4 ¢ V4¢ V4 ¢ 4
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Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]

Heighth [mm] _ U-frame width1[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
=
500 Fz+(Fx//Fy)**| 677 | 675 | 672 | 670 |668 | 665 |663 | 661 |658
1000 fy = Fz+(Fx/Fy)*™* 629 629 629 629 | 629 629 | 629 629 | 629
1500 . Fz+(Fx//Fy)**| 419 | 419 | 419 419 | 419 [419 [419 419 | 419
2000 Fz+(Fx//Fy)**| 314 | 314 |314 314 |314 [314 |314 314 | 314
Fx=Fy=Fzx 0.15***
1 single load

Recommended working load Fz [kN] for girder length | [mm]
Height h [mm]  U-frame widthl [mm] 1000 1250 1500

F;
==

1750

2000

2250

2500

2750

3000

500 Fz+ (Fx//Fy)** | 6.77 | 6.75 672 | 670 | 668 | 595 5.34 4.84 4.13
1000 fy = Fz+(Fx//Fy)**| 629 | 6.29 629 629 | 629 |59 5.34 4.84 413
1500 ‘/ Fz+ (Fx//Fy)**| 419 | 419 419 1419 | 419 | 419 4.19 4.19 4.19

Fz+ (Fx//Fy)**| 314 | 3.14 314 (314 314 | 314 3.14 3.14 3.14

2000 "

Fx=F/=Fzx 015"

2 single loads
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm]  U-frame widthI [mm] 1000 1250 1500

1750

2000

2500

2750

3000

1500 5

X

500 Fz+ (Fx//Fy)**| 339 | 3.37 336 | 335 | 334 |333 3.31 2.91 2.42
1000 fy |2 Fz+(Fx//Fy)**| 314 | 3.14 314 314 | 314 | 3.14 3.14 2.91 2.42

Fz+ (Fx//Fy)**| 210 | 2.10 210 [ 210 | 210 | 210 2.10 2.10 2.10
2000 Fz+ (Fx//Fy)** | 1.57 | 1.57 157 | 157 | 157 | 157 1.57 1.57 1.57

Fx=Fy=Fzx0.15***

3 single loads
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame widthl [mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
500 Fz + (Fx//Fy)** | 2.26 2.25 2.24 2.23 2.23 2.22 2.21 2.15 1.81
1000 % |2 Fz+(Fx//Fy)**| 2.10 2.10 2.10 2.10 2.10 2.10 2.10 2.10 1.81
1500 ~ Fz + (Fx//Fy)** | 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
2000 © Fz + (Fx//Fy)** | 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05

x=Fy=Fzx 015"

All structures listed can also be used standing (see illustrations)

* Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts)

** Value for Fz with simultaneously acting horizontal load F or Fy

*** Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)



| | [ My gl | Connections to steel

MIC-S120-A U-frames on steel beams
Crossbeam simply supported, columns restrained

U

F F;

173 ¢ I/3¢ 173

Fz Fz F7

/4 ¢ V4¢ 4 ‘ /4

== All tablevalues only for showed applications.

Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]

Heighth [mm] U-framewidthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
Q?f
500 Fz+ (Fx//Fy)** 11175 | 11.72 | 11.68 | 11.65 | 11.62 | 11.59 = 11.56 | 11.53 | 11.49
1000 v |2 Fz+ (Fx//Fy)** 9.57 957 | 957 | 957 9.57 957 | 957 | 957 | 957
1500 & Fz + (Fx// Fy)** 6.38 6.38 | 6.38  6.38 6.38 6.38 | 638 | 6.38 @ 6.38
2000 Fz + (Fx// Fy)** 4.79 479 | 479 | 479 479 | 479 | 479 | 479 | 479
Fx=F/=Fzx0.15***
1 single load
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm]  U-frame widthI[mm] 1000 1250 1500 1750 2000 2250 2750 3000

==
500 Fz+ (Fx//Fy)** | 11.75 | 11.72 | 11.68 | 11.65 = 11.42| 10.13 9.09 8.24 | 7.53

1000 v |z Fz+ (Fx//Fy)** 9.57 957 | 957 | 957 9.57 957 9.09 | 824 | 7.53
1500 & Fz + (Fx// Fy)** 6.38 638 | 638 638 6.38 638 638 | 638 | 6.38
2000 Fz + (Fx// Fy)** 4.79 479 | 479 | 479 479 479 479 | 479 | 479

Fx=Fy=Fzx0.15***
2 single loads
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame width| [mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
Fz

=
500 Fz+(Fx//Fy)** 587 | 586 | 584 | 583 | 581 | 579 | 578 | 576 | 5.65
1000 & ff Fze(Px//Fy)** 479 | 479 | 479 | 479 | 479 | 479 | 479 | 479 | 479
1500 L. Fz+ (Fx/Fy)** 1319 | 319 | 319 | 319 | 319 | 319 | 319 | 319 | 3.19
2000 Fz+ (Fx//Fy)** 1239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 2.39

Fx=Fy=Fzx0.15***
3 single loads
Recommended working load Fz [kN] for girder length | [mm]

Heighth [mm] U-ramewidthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
=
500 Fz+(Fx//Fy)** |392 | 391 | 389 | 388 | 387 | 38 | 385 384 | 383
1000 % o Fz+(Fx//Fy)** 1319 | 319 | 319 | 319 | 319 | 319 | 319 | 319 | 319
1500 < Fz+(Fx/Fy)** 213 | 213 | 213 | 213 | 213 | 213 | 213 | 213 | 2.13
2000 * Fz+(Fx//Fy)** |160 @ 160 | 1.60 | 160 | 160 | 160 160 & 1.60 | 1.60
Fx=Fy=Fzx 0.15***

All structures listed can also be used standing (see illustrations)

*Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts)
** Value for Fz with simultaneously acting horizontal load Fx or Fy
***  Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)
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Connections to steel =111

MIC-S120-B U-frames on steel beams
Crossbeam simply supported, columns restrained

T S S T 5 6 666 6w s\

= All tablevalues only for showed applications.

Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]

F Height h [mm] _U-frame width {mm] 1000 1250 _ 1500 1750 2000 2250 2500 2750 3000
z ‘h 2=
OTT 171111 S
i 500 Fo+ (Fx//Fy)™ 1245 (1212 | 12.08 1205 (1202 1199 | 11.96 |11.93 |11.89
| I 1000 & o Fze(P/F)* | 900 | 900 | 9.00 | 900 | 900 | 900 | 9.00 | 9.00 | 9.00
1500 .<= Fz+(Px/Fy)** | 600 | 600 | 600 | 600 | 600 | 600 | 600 | 600 | 6.00
2000 " Fee(Px/Fy) | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450

Fx=Fy=Fzx0.15***

1 single load
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame widthI[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000

==
500 Fz+ (Fx//Fy)** 1215 | 1212 | 12.08 [12.05 | 1142 1013 | 9.09 | 824 | 7.53
1000 fy jf Fz+ (Fx//Fy)** 9.00 | 9.00 9.00 | 9.00 9.00 | 900 & 9.00 | 824 | 7.53
1500 .5 Fz + (Fx// Fy)** 6.00 | 6.00 6.00 | 6.00 6.00 @ 6.00  6.00 | 6.00 | 6.00
2000 * Fz + (Fx// Fy)** 450 | 4.50 450 | 450 450 | 450 | 450 | 450 | 4.50

Fx=Fy=Fzx0.15***

2 single loads
Recommended working load Fz [kN] for girder length | [mm]

F; F; A Height h [mm] _U-frame widthi [mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
FI
3 ¢ 3 ¢ 3 ==
500 Fz+(Fx//Fy)** | 6.07 | 6.06 | 604 = 603 | 601 599 | 598 | 596 | 565
L] 1000 % o Fz+(Fx//Fy)** | 450 | 450 | 450 & 450 | 450 | 450 @ 450 | 450 | 450
1500 .. Fz+(Fx//Fy)** | 3.00 | 300 | 300 | 300 | 300 | 300 | 300 | 3.00 | 3.00
2000 ° Fz+(Fx//Fy)*™* | 225 | 225 | 225 | 225 | 225 | 225 | 2.25 | 225 | 2.25

Fx=Fy=Fzx 0.15***

3 single loads
Recommended working load Fz [kN] for girder length | [mm]

Fz Fz F;

h Heighth [mm] U-ramewidthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
F,
|/4¢|/4¢|/4¢ 4 ==
I 500 Fz+(Fx//Fy)** | 405 | 404 | 403 | 402 | 401 | 400 399 | 398 | 383
[P S 1000 v [ Fz+(Fx//Fy)** 1300 | 300 | 300 300 | 300 | 3.00 | 300 | 3.00 | 3.0
1500 .. Fz+(Fx//Fy)** | 200 | 200 | 200 | 200 | 2.00 & 200 200 | 2.00 | 2.00
2000 Fz+(Fx//Fy)** | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 1.50
Fx=Fy=Fzx 0.15***
F, All structures listed can also be used standing (see illustrations)
TTTTTTT]
— * Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts)
I h ** Value for Fz with simultaneously acting horizontal load Fx or Fy
P *** Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)

page 5.16



| | [ My gl | Connections to steel

MIC-S120-C U-frames on steel beams
Crossbeam simply supported, columns restrained

E ST s s s e e 6w u\

= All tablevalues only for showed applications.

Uniformly distributed load
Recommended working load Fz [kN] for girder length I [cm]

F Height h [mm] U-frame widthI[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
TTTTTTT] S

Y 500 Fz+ (Fx// Fy)** | 8.45 8.42 8.38 8.35 8.32 8.29 826 | 823 | 8.19

| | 1000 % F=  Fz+(Fx//Fy)** | 7.14 7.14 714 714 714 714 714 | 714 | 714

1500 ‘? Fz + (Fx// Fy)** 4.76 4.76 4.76 4.76 4.76 4.76 4.76 4.76 4.76

2000 * Fz+ (Fx// Fy)** | 3.57 3.57 3.57 3.57 3.57 3.57 357 | 357 | 3.57

Fx=Fy=Fzx0.15***

1 single load
Recommended working load Fz [kN] for girder length | [cm]

Heighth [mm] U-frame widthI[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000

F.

==
500 Fz+ (Fx//Fy)** | 845 | 842 8.38 8.35 832 | 829 | 826 | 823 | 7.3
1000 7y |2 Fz+(Fx//Fy)** | 714 | 7.14 7.14 7.14 744 | 714 | 714 | 714 | 714
1500 s Fz+ (Fx//Fy)** | 476 | 4.76 4.76 4.76 476 | 476 | 476 | 476 | 476
2000 * Fz+ (Fx//Fy)** | 3.57 | 3.57 3.57 3.57 3.57 | 357 | 357 | 357 | 3.57

Fx=Fy=Fz % 0.15%**

2 single loads
Recommended working load Fz [kN] for girder length | [cm]

I:Z I:Z Height h [mm] U-frame widthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
biduk ) —
13y 13y 113 S
— 500 Fz+ (Fx//Fy)*> | 422 | 4.21 4.19 4.18 416 | 414 | 413 | 411 | 410
L+.| 1000 % |2 Fz+(Fx//Fy)** | 357 | 3.57 3.57 3.57 357 | 357 | 357 | 357 | 3.57
1500 ..o Fz+ (Fx//Fy)** | 238 | 238 2.38 2.38 2.38 238 | 238 | 238 | 238
2000 * Fz+ (Fx//Fy)** | 179 | 1.79 1.79 1.79 1.79 179 | 1.79 [ 179 | 1.79

Fx=Fy=Fzx0.15***

3 single loads
Recommended working load Fz [kN] for girder length I [cm]

Fz Fz F;

h Heighth [mm] U-framewidthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
Fl
|/4¢|/4¢|/4¢ 4 ==
I — 500 Fz+(Fx//Fy)** | 282 | 281 | 279 | 278 | 277 | 276 | 275 | 2.74 | 273
[P E— 1000 fy | Fz+(Fx//Fy)** | 238 | 238 | 238 | 238 | 238 238 | 238 | 238 | 2.38
1500 .. Fz+(Fx//Fy)** | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 1.59
2000 Fz+(Fx//Fy)** | 119 | 119 | 119 | 119 | 119 | 119 | 119 | 119 | 1.19
Fx=Fy=Fzx0.15**
F; All structures listed can also be used standing (see illustrations)
TTTTTTT]
- * Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts)
<|—, h ** Value for Fz with simultaneously acting horizontal load FxorFy
e ***  Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)
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Connections to steel =111

Lorraine cross: General points

Connections to steel: MIC-S90/120-A/B/C
®

i
) = ®
Nl _
0
g
7 & O 1l
& - O il
9 i
' o
: 0
] D
i
&
& 1
. D
Cantilever . Cantilever 0
on both sides on one side X

The MI connectors must always make full contact with the MI girder. The bolts should be fitted as
close as possible to the fastening plate. (Also see instructions on page 5.8.)

* In some cases, a higher load value can be achieved through use of a third bolt ( see load tables).
The bolt should be fitted in the direction of the horizontal force.

Note! The third bolt must be ordered additionally.

Bolt tightening torque: For connectors For beam clamps
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Lorraine cross

MIC-S90-A Lorraine cross on steel beam

Vertical MI-90 girder (recommended working load Fz [kN])

| | [ My gl | Connections to steel

Fo=q- | i ﬁz 1 Fyz FY FY FY ; ;
z=(Q - i o 11115 Vi MIAAIA
o | B e |
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
I h1 | 500 750 500 750 500 750 500 750 500 750
300 | 3.590 3.590 3.590 3.590 2.030 2.030 1.790 1.790 1.190 1.190
500 = 2340 2.340 2.340 2.340 1.270 1.270 1.170 1.170 0.780 0.780
Fx=Fzx0.15**
300 3.650 3.650 3.650 3.650 1.950 1.950 1.820 1.820 1.210 1.210
500 ~””T 2.300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 0.760
300 1.790 1.790 1.790 1.790 1.010 1.010 0.890 0.890 0.590 0.590
= IF 500 = 1170 1.170 1.170 1.170 0.630 0.630 0.580 0.580 0.390 0.390
| | FreFox0.150
300 1.820 1.420 1.820 1.420 1.030 1.030 0.910 0.710 0.600 0.470
500 = o 1190 1.190 1.190 1.190 0.640 0.640 0.590 0.590 0.390 0.390
300 I 1.700 1.680 1.700 1.680 1.700 1.680 0.850 0.840 0.560 0.560
EI I I 500 == 1680 1.660 1.680 1.660 1.270 1.270 0.840 0.830 0.560 0.550
z] qm | Fx=Fzx0.15**
300 1.600 1.070 1.600 1.070 1.600 1.070 0.800 0.530 0.530 0.350
500 ~”’T 1.600 1.070 1.600 1.070 1.150 1.070 0.800 0.530 0.530 0.350
300 I 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1.580 1.580
EI s i 500 /T 2.820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
Fx=Fzx0.15**
300 2.600 2.000 2.600 2.000 1.950 1.950 1.300 1.000 0.860 0.660
500 ~”’T 2.300 2.000 2.300 2.000 1.150 1.150 1.150 1.000 0.760 0.660
300 3.870 3.850 3.870 3.850 2.370 2.370 1.930 1.920 1.290 1.280
500 == 2820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
Fx=Fzx0.15**
300 —— 1.000 0.660 1.000 0.660 1.000 0.660 0.500 0.330 0.330 0.220
500 < = 1.000 0.660 1.000 0.660 1.000 0.660 0.500 0.330 0.330 0.220

* Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).
**Value for Fz with simultaneously acting horizontal load F, i.e. pipe friction is taken into account.
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Connections to steel =111

MIC-S90-A welded bracket - Lorraine cross on steel beam

Lorraine cross

Vertical MI-90 girder (recommended working load Fz [KN])

o |l (| by | b
z=( - h 1 1 15 Vg AAIAIA
o | e | b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 500 750 1000 500 750 1000 500 750 1000 500 750 1000 500 750 1000
300 2 4750 4.750 4.750 | 4750 4.750 4.750 | 2.370 2370 2.370 |2.370 2370 2370 | 1.580 1.580 1.580
500 / 2.820 2.820 2.820 | 2.820 2.820 2.820 | 1.410 1.410 1.410 |1.410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~ 3260 3.260 3.260 | 3.260 3.260 3.260 | 1.840 1.840 1.840 1 1.630 1.630 1.630 | 1.080 1.080 1.080
500 / 2130 2130 2.130 | 2.130 2.130 2.130 | 1.150 1.150 1.150 | 1.060 1.060 1.060 | 0.710 0.710 0.710
300 . 2730 2730 2.730 | 2730 2730 2.730 | 1.540 1.540 1.540 |1.360 1.360 1.360 | 0.910 0.910 0.910
£ i 500 ./ 1.790 1.790 1.790 | 1.790 1.790 1.790 | 0.970 0.970 0.970 | 0.890 0.890 0.890 | 0.590 0.590 0.590
| i FxeFzx0.15+
300 » 1.630 1.630 1.420 | 1.630 1.630 1.420 | 0.920 0.920 0.920 | 0.810 0.810 0.710 | 0.540 0.540 0.470
500 / 1.060 1.060 1.060 | 1.060 1.060 1.060 | 0.570 0.570 0.570 | 0.530 0.530 0.530 | 0.350 0.350 0.350
300 . 2380 2360 2.340 | 2.380 2.360 2.340 | 2.370 2.360 2.340 |1.190 1.180 1.170 | 0.790 0.780 0.780
EI IF IF 500 -/ 2.360 2.340 2.320  2.360 2.340 2.320 | 1.410 1.410 1.410/1.180 1.170 1.160 | 0.780 0.780 0.770
2] | Fx=Fzx0.15%*
300 5 2140 1.420 1.070 | 2.140 1.420 1.070 | 1.840 1.420 1.070 |1.070 0.710 0.530 | 0.710 0.470 0.350
500 / 2130 1.420 1.070 | 2.130 1.420 1.070 | 1.150 1.150 1.070 | 1.060 0.710 0.530 | 0.710 0.470 0.350
300 . 4750 4.750 4.750 | 4750 4.750 4.750 | 2.370 2370 2.370 |2.370 2370 2370 | 1.580 1.580 1.580
) i | i DRI 2.820 2.820 2.820 |2.820 2.820 2.820 | 1.410 1410 1410 | 1.410 1.410 1410 0940 0.940 0.940
Fx=Fzx0.15**
300 ~ 3890 2.850 2.140 | 3.890 2.850 2140 |1.950 1.950 1.950 | 1.940 1.420 1.070 | 1.290 0.950 0.710
500 / 2.300 2.300 2.140 | 2.300 2.300 2.140 | 1.150 1.150 1.150 | 1.150 1.150 1.070 | 0.760 0.760 0.710
300 I 4750 4.750 4.750 | 4750 4.750 4.750 | 2.370 2370 2.370 |2.370 2370 2370 | 1.580 1.580 1.580
500 ./ 2.820 2.820 2.820 1 2.820 2.820 2.820 | 1.410 1.410 1.410 |1.410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~y 1420 0.950 0.710 | 1.420 0.950 0.710 | 1.420 0.950 0.710 | 0.710 0.470 0.350 | 0.470 0.310 0.230
500 / 1420 0.950 0.710 | 1.420 0.950 0.710 | 1.150 0.950 0.710 | 0.710 0.470 0.350 | 0.470 0.310 0.230

*

* %

(L]
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Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).
Value for F; with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
Length of bracket: 500 mm, 750 mm or 1000 mm



| | [ My gl | Connections to steel

MIC-S90-B Lorraine cross on steel beam

Lorraine cross

Vertical MI-90 girder (recommended working load Fz [KN])

F=gq.| ; l;z ; F'z I;z l;z F'z I;z I;z
z=4- 3 o 15115 1 IMIAAINA
o | e =|
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [N]
1 h1 500 750 500 750 500 750 500 750 500 750
30 3.430 3.430 3.430 3.430 1.940 1.940 1.710 1.710 1.140 1.140
500 x/_\ 2.240 2.240 2.240 2.240 1.210 1.210 1.120 1.120 0.740 0.740
Fx=Fzx0.15**
300 3.650 2.660 3.650 2.660 1.950 1.950 1.820 1.330 1.210 0.880
500 = T 2300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 0.760
300 1.710 1.710 1.710 1.710 0.970 0.970 0.850 0.850 0.570 0.570
= i 500 == o 1120 1.120 1.120 1.120 0.600 0.600 0.560 0.560 0.370 0.370
2| Fx=F2x0.15**
300 / 1.330 0.880 1.330 0.880 1.030 0.880 0.660 0.440 0.440 0.290
500>= 1 IERLN 0.880 1.190 0.880 0.640 0.640 0.590 0.440 0.390 0.290
300 1.700 1.680 1.700 1.680 1.700 1.680 0.850 0.840 0.560 0.560
=] i y Tl emi 1680 | 1660 1680 | 1660 | 1.210 1210 | 0.840 0830 | 0560 | 0550
2] I | Fx=Fzx0.15%
300 1.000 0.660 1.000 0.660 1.000 0.660 0.500 0.330 0.330 0.220
500 = = 1.000 0.660 1.000 0.660 1.000 0.660 0.500 0.330 0.330 0.220
300 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1.580 1.580
=) i | BEE—ri 2820 | 2.820 2820 | 2820 | 1410 | 1410 | 1410 | 1410 | 0940 | 0.940
Fx=Fzx0.15**
300 2.250 1.660 2.250 1.660 1.950 1.660 1.120 0.830 0.750 0.550
500 = 2230 1.660 2.230 1.660 1.150 1.150 1.110 0.830 0.740 0.550
300 7 2.660 2.650 2.660 2.650 2.370 2.370 1.330 1.320 0.880 0.880
A 2.640 2.630 2.640 2.630 1.410 1.410 1.320 1.310 0.880 0.870
Fx=Fzx0.15**
300 _— 0.830 0.550 0.830 0.550 0.830 0.550 0.410 0.270 0.270 0.180
T[S0 0.830 0.550 0.830 0.550 0.830 0.550 0.410 0.270 0.270 0.180

* Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).

**Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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Connections to steel =111

MIC-S90-B welded bracket - Lorraine cross on steel beam

é/

MIC-90-

-

Vertical MI-90 girder (recommended working load Fz [kN])

F | . 521 F'z I;z F'z F‘z I;z I;z
z=( - /3 o 115 113 IMIAAIA
o | e | b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000
300 . 4.360 4360 4.360 |4.360 4.360 4.360 | 2.370 2.370 2.370 |2.180 2.180 2.180 | 1.450 1.450 1.450
Tl 2820 2.820 2.820 | 2.820 2.820 2.820 | 1.410 1410 1410 | 1.410 1410 1.410 |0.940 0940 0.940
Fx=Fzx0.15**
300 | 2710 2710 2.710 | 2710 2.710 2.710 | 1530 1.530 1.530 | 1.350 1.350 1.350 | 0.900 0.900 0.900
500 / 1.760 1.760 1.760 | 1.760 1.760 1.760 | 0.950 0.950 0.950 | 0.880 0.880 0.880 | 0.580 0.580 0.580
U 2180 2180 2.180 | 2180 2.180 2.180 | 1.230 1.230 1.230 | 1.090 1.090 1.090 | 0.720 0.720 0.720
E I SIIE 0 1420 1420 1.420 | 1420 1420 1.420 | 0770 0770 0.770 | 0710 0.710 0.710 | 0.470 0.470 0470
2| mEm | Fx=Fzx0.15%
300 » 1350 1.350 1.190 | 1.350 1.350 1.190 | 0.760 0.760 0.760 | 0.670 0.670 0.590 | 0.450 0.450 0.390
500 / 0.880 0.880 0.880 | 0.880 0.880 0.880 | 0.470 0.470 0.470 | 0.440 0.440 0.440 | 0.290 0.290 0.290
SR 1700 1.680 1.660 | 1.700 1.680 1.660 | 1.700 1.680 1.660 | 0.850 0.840 0.830 | 0.560 0.560 0.550
EI IF IF [ 1.680 1.660 1.640 | 1.680 1.660 1.640 | 1.410 1.410 1.410 | 0.840 0.830 0.820 | 0.560 0.550 0.540
z] I Fx=Fzx0.15*
300 | 1.700 1.190 0.890 | 1.700 1.190 0.890 | 1.530 1.190 0.890 | 0.850 0.590 0.440 | 0.560 0.390 0.290
500 '/ 1.680 1.190 0.890 | 1.680 1.190 0.890 | 0.950 0.950 0.890 | 0.840 0.590 0.440 | 0.560 0.390 0.290
CEIER T 4750 4750 4.750 | 4.750 4.750 4.750 | 2.370 2.370 2.370 | 2.370 2370 2.370 | 1.580 1.580 1.580
EI u L T[T 2.820 2820 2.820 | 2.820 2.820 2.820 | 1410 1.410 1.410 | 1410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~ 2.600 2.380 1.780 |2.600 2.380 1.780 | 1.950 1.950 1.780 | 1.300 1.190 0.890 | 0.860 0.790 0.590
500 = 2.300 2.300 1.780 | 2.300 2.300 1.780 | 1.150 1.150 1.150 | 1.150 1.150 0.890 | 0.760 0.760 0.590
CellR s 3.060 3.050 3.030 | 3.060 3.050 3.030 | 2.370 2.370 2.370 | 1.530 1.520 1.510 | 1.020 1.010 1.010
T 2.820 2820 2.820 | 2.820 2.820 2.820 | 1410 1.410 1.410 | 1410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 —— 1190 0.790 0.590 | 1.190 0.790 0.590 | 1.190 0.790 0.590 | 0.590 0.390 0.290 | 0.390 0.260 0.190
500 < 1190 0.790 0.590 | 1.190 0.790 0.590 | 1.150 0.790 0.590 | 0.590 0.390 0.290 | 0.390 0.260 0.190

*  Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).

* %

(L]
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Value for F; with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
Length of bracket: 500 mm, 750 mm or 1000 mm



| | [ My gl | Connections to steel

MIC-S90-C Lorraine cross on steel beam

Lorraine cross

Vertical MI-90 girder (recommended working load Fz [kN])

e |k AN
z=(Q - 7 3 15115 Vi ALAIAIA
o | B =|
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
I h1 500 750 500 750 500 750 500 750 500 750
300 I 3.520 3.490 3.520 3.490 2.030 2.030 1.760 1.740 1.170 1.160
500 ‘/T 2.340 2.340 2.340 2.340 1.270 1.270 1.170 1.170 0.780 0.780
Fx=Fzx0.15**
300 3.090 2.190 3.090 2.190 1.810 1.810 1.540 1.090 1.030 0.730
500 ~"’T 2.090 2.090 2.090 2.090 1.130 1.130 1.040 1.040 0.690 0.690
300 IF 1.710 1.680 1.710 1.680 1.010 1.010 0.850 0.840 0.570 0.560
= l 500 ./T 1.170 1.170 1.170 1.170 0.630 0.630 0.580 0.580 0.390 0.390
| i | FreFexotse
300 1.090 0.730 1.090 0.730 0.900 0.730 0.540 0.360 0.360 0.240
500 /T 1.040 0.730 1.040 0.730 0.560 0.560 0.520 0.360 0.340 0.240
300 F 1.130 1.110 1.130 1.110 1.130 1.110 0.560 0.550 0.370 0.370
=} 5 Il 1.110 1.090 | 1.110 1.090 | 1.110 1090 | 0550 0.540 | 0370 | 0.360
2] dI | Fx=Fzx0.15%
300 0.820 0.540 0.820 0.540 0.820 0.540 0.410 0.270 0.270 0.180
500 “””T 0.820 0.540 0.820 0.540 0.820 0.540 0.410 0.270 0.270 0.180
300 F 3.780 3.760 3.780 3.760 2.370 2.370 1.890 1.880 1.260 1.250
) i | o PEIGE—=r 2820 | 2820 | 2820 | 2820 | 1410 | 1410 | 1410 | 1410 | 0940 | 0940
Fx=Fzx0.15**
300 _— 1.830 1.330 1.830 1.330 1.830 1.330 0.910 0.660 0.610 0.440
500 < o 1810 1.330 1.810 1.330 1.150 1.150 0.900 0.660 0.600 0.440
300 I 1.860 1.840 1.860 1.840 1.860 1.840 0.930 0.920 0.620 0.610
500 ./1 1.840 1.820 1.840 1.820 1.410 1.410 0.920 0.910 0.610 0.600
Fx=Fzx0.15**
300 0.660 0.440 0.660 0.440 0.660 0.440 0.330 0.220 0.220 0.140
500 ~"’T 0.660 0.440 0.660 0.440 0.660 0.440 0.330 0.220 0.220 0.140

* Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).

**Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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Connections to steel =111

MIC-S90-C welded bracket - Lorraine cross on steel beam

Lorraine cross

Sy
Hyg -1
MIC-90-L

Vertical MI-90 girder (recommended working load Fz [kKN])

E | ; l;z 1 F'z l;z I;z F‘z I;z I;z
z2=( - /3 /3 11115 113 IMIAAIA
o | | =|
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 | 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000
300 J0 3260 3.260 3.260 | 3.260 3.260 3.260 | 1.840 1.840 1.840 | 1.630 1.630 1.630 | 1.080 1.080 1.080
500 ./ 2130 2130 2.130 | 2.130 2.130 2.130 | 1.150 1.150 1.150 | 1.060 1.060 1.060 | 0.710 0.710 0.710
Fx=Fzx0.15**
——— el ~| 2160 2.160 2.160 | 2160 2.160 2.160 | 1.220 1.220 1.220 | 1.080 1.080 1.080 | 0.720 0.720 0.720
500 / 1400 1.400 1.400 | 1.400 1.400 1.400  0.760 0.760 0.760  0.700 0.700 0.700 | 0.460 0.460 0.460
300 - 1.630 1.630 1.630 | 1.630 1.630 1.630 | 0.920 0.920 0.920 | 0.810 0.810 0.810 | 0.540 0.540 0.540
= IF 500 ./ 1.060 1.060 1.060 | 1.060 1.060 1.060 A 0.570 0.570 0.570 | 0.530 0.530 0.530 | 0.350 0.350 0.350
Z | mdm | Fx=Fzx0.15%*
300 5 1.080 1.080 0.950 | 1.080 1.080 0.950 | 0.610 0.610 0.610 | 0.540 0.540 0.470 | 0.360 0.360 0.310
500 / 0.700 0.700 0.700 | 0.700 0.700 0.700 | 0.380 0.380 0.380 | 0.350 0.350 0.350 | 0.230 0.230 0.230
300 - 1.340 1.320 1.300 | 1.340 1.320 1.300 | 1.340 1.320 1.300 | 0.670 0.660 0.650 | 0.440 0.440 0.430
= e | i PEE—== 0 1330 1.300 1.280|1.330 1.300 1.280 |1.150 1.150 1.50 | 0.660 0.650 0.640 | 0.440 0430 0.420
dl i Fx=Fzx0.15%*
el ey 1310 0950 0.710 | 1.310 0.950 0.710 | 1.220 0.950 0.710 | 0.650 0.470 0.350 | 0.430 0.310 0.230
500 / 1290 0.950 0.710 | 1.290 0.950 0.710 | 0.760 0.760 0.710 | 0.640 0.470 0.350 | 0.430 0.310 0.230
L' - 4260 4.250 4.230 | 4260 4.250 4.230 | 2370 2370 2.370 | 2.130 2120 2.110 | 1.420 1.410 1.410
EI I I 500 = 2.820 2.820 2.820 | 2.820 2.820 2.820 | 1.410 1.410 1.410 | 1.410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~ 2.010 1.900 1.420|2.010 1.900 1.420 | 1.950 1.900 1.420 | 1.000 0.950 0.710 | 0.670 0.630 0.470
500 / 1.990 1.900 1.420|1.990 1.900 1.420  1.150 1.150 1.150 | 0.990 0.950 0.710 | 0.660 0.630 0.470
CellR S 2100 2.080 2.070 | 2.100 2.080 2.070 | 2.100 2.080 2.070 | 1.050 1.040 1.030 | 0.700 0.690 0.690
500 ./ 2.080 2.060 2.050  2.080 2.060 2.050 | 1.410 1.410 1.410 |1.040 1.030 1.020 | 0.690 0.680 0.680
Fx=Fzx0.15**
300 | 0.950 0.630 0.470 | 0.950 0.630 0.470 | 0.950 0.630 0.470 | 0.470 0.310 0.230 | 0.310 0.210 0.150
500 / 0.950 0.630 0.470 | 0.950 0.630 0.470 | 0.950 0.630 0.470 | 0.470 0.310 0.230 | 0.310 0.210 0.150

*  Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).

* %

(L]
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Value for F; with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
Length of bracket: 500 mm, 750 mm or 1000 mm



| | [ My gl | Connections to steel

MIC-S120-A Lorraine cross on steel beam

Lorraine cross

** All tablevalues only for showed applications.

M

Vertical MI-120 girder (recommended working load Fz [kN])

at, | ok Py |
z=(Q - hp ' 15115 1 AIAIAIA
o | B b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
11 h1 | 500 750 500 750 500 750 500 750 500 750
300 3.900 3.900 3.900 3.900 2.270 2.270 1.950 1.950 1.300 | 1.300
500 /T 2.610 2.610 2.610 2.610 1.410 1.410 1.300 1.300 0.870 0.870
Fx=Fzx0.15**
300 3.900 3.900 3.900 3.900 1.950 1.950 1.950 1.950 1.300 | 1.300
500 V/’T 2.300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 | 0.760
300 1.950 1.950 1.950 1.950 1.130 1.130 0.970 0.970 0.650 | 0.650
= l 500 ./T 1.300 1.300 1.300 1.300 0.720 0.720 0.650 0.650 0.430 0.430
2| Fx=F2x0.15**
300 2.140 1.420 2.140 1.420 1.330 1.330 1.070 0.710 0.710 | 0.470
500 V"’T 1.530 1.420 1.530 1.420 0.840 0.840 0.760 0.710 0.510 | 0.470
300 2.090 2.070 2.090 2.070 2.090 2.070 1.040 1.030 0.690 | 0.690
2 i [ s 2090 | 2.070 2090 | 2070 | 1410 | 1410 1.040 1.030 | 0690 | 0.690
z] qm | Fx=Fzx0.15%
300 1.600 1.070 1.600 1.070 1.600 1.070 0.800 0.530 0.530 | 0.350
500 = 1600 1.070 1.600 1.070 1.150 1.070 0.800 0.530 0.530 | 0.350
300 [ 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1.580 | 1.580
) i | i Bl 2820 | 2.820 2820 | 2820 | 1410 | 1410 1.410 1410 | 0940 | 0.940
Fx=Fzx0.15**
300 3.140 2.330 3.140 2.330 1.950 1.950 1.570 1.160 1.040 0.770
500 V/’T 2.300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 | 0.760
300 7 4.350 4.330 4.350 4.330 2.370 2.370 2170 2.160 1.450 | 1.440
500 ./T 2.820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
Fx=Fzx0.15**
300 1.160 0.770 1.160 0.770 1.160 0.770 0.580 0.380 0.380 0.250
500 V/’T 1.160 0.770 1.160 0.770 1.160 0.770 0.580 0.380 0.380 | 0.250

* Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).

**Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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Connections to steel =111

MIC-S120-A welded bracket - Lorraine cross on steel beam

Lorraine cross

*** All tablevalues only for showed applications.

MIC-S120-A-[L]

MIC-90-

é/

-

Vertical MI-120 girder (recommended working load Fz [kN])

F | 1 I;z1 I;z F'z F'z F'z ;z I;z
z2=( - /3 p sl 1s 113 MIAIAIA
o | B b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 | 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000
300 . 4590 4560 4.530|4.590 4.560 4.530 | 2.370 2.370 2.370 | 2.290 2.280 2.260 | 1.530 1.520 1.510
Tl 2820 2.820 2820|2820 2.820 2820 | 1.410 1410 1410 | 1.410 1410 1.410 |0.940 0940 0.940
Fx=Fzx0.15**
300 ~, 3.540 3540 3540 |3.540 3540 3.540 | 1.950 1.950 1.950 | 1.770 1.770 1.770 | 1.180 1.180 1.180
500 / 2.300 2.300 2.300 | 2.300 2.300 2.300 | 1.150 1.150 1.150 | 1.150 1.150 1.150 | 0.760 0.760 0.760
DRI 2250 2220 2.180 | 2250 2.220 2.180 | 1.620 1.620 1.620 | 1.120 1.110 1.090 | 0.750 0.740 0.720
= I S~ 1.870 1.870 1.870 | 1.870 1.870 1.870 | 1.030 1.030 1.030 | 0.930 0.930 0.930 | 0.620 0.620 0.620
5| mEm | Fx=Fzx0.15%
300 » 1.770 1.770 1.660 | 1.770 1.770 1.660 | 1.030 1.030 1.030 | 0.880 0.880 0.830 | 0.590 0.590 0.550
500 / 1.180 1.180 1.180 | 1.180 1.180 1.180 | 0.650 0.650 0.650 | 0.590 0.590 0.590 | 0.390 0.390 0.390
CEINETTJR T 2.380 2360 2.340 | 2.380 2.360 2.340 | 2.370 2.360 2.340 | 1.190 1.180 1.170 | 0.790 0.780 0.780
EI i i 500 == 2380 2.360 2.340 | 2.380 2.360 2.340 | 1.410 1.410 1.410|1.190 1.180 1.170 | 0.790 0.780 0.780
dl dI | Fx=Fzx0.15%
300 ~ 2130 1.660 1.250 | 2.130 1.660 1.250 | 1.950 1.660 1.250 | 1.060 0.830 0.620 | 0.710 0.550 0.410
500 / 2110 1.660 1.250 | 2.110 1.660 1.250 | 1.150 1.150 1.150 | 1.050 0.830 0.620 | 0.700 0.550 0.410
AR 4750 4750 4.750 | 4.750 4.750 4.750 | 2.370 2370 2.370 | 2.370 2370 2.370 | 1.580 1.580 1.580
EI u L T[T 2.820 2820 2.820 | 2.820 2.820 2.820 | 1410 1.410 1.410 | 1410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~ 3240 3.230 2500 |3.240 3.230 2.500 | 1.950 1.950 1.950 | 1.620 1.610 1.250 | 1.080 1.070 0.830
500 = 2.300 2.300 2.300 | 2.300 2.300 2.300 | 1.150 1.150 1.150 | 1.150 1.150 1.150 | 0.760 0.760 0.760
LAl 4750 4750 4.750 | 4.750 4.750 4.750 | 2.370 2370 2.370 | 2.370 2370 2.370 | 1.580 1.580 1.580
TIIE—0 2.820 2820 2.820 | 2.820 2.820 2.820 | 1410 1.410 1.410 | 1410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 - 1590 1.110 0.830 | 1.590 1.110 0.830 | 1.590 1.110 0.830 | 0.790 0.550 0.410 | 0.530 0.370 0.270
500 < 1570 1.110 0.830 | 1.570 1.110 0.830 | 1.150 1.110 0.830 | 0.780 0.550 0.410 | 0.520 0.370 0.270

*  Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).
** Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.

(L]
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Length of bracket: 500 mm, 750 mm or 1000 mm



| | [ My gl | Connections to steel

MIC-S120-B Lorraine cross on steel beam

Lorraine cross MIC-S120-B
** All tablevalues only for showed applications.

Vertical MI-120 girder (recommended working load Fz [kN])

Fo=q-| . I;z1 F‘z F'z F'z F'z l;z I;z
z=( - ) 5115 113 FAVALAL
o | — b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
i1 h1 500 750 500 750 500 750 500 750 500 750
300 F 3.180 3.180 3.180 3.180 1.850 1.850 1.590 1.590 1.060 1.060
500 ./T 2.130 2.130 2.130 2.130 1.170 1.170 1.060 1.060 0.710 | 0.710
Fx=Fzx0.15**
300 3.840 2.760 3.840 2.760 1.950 1.950 1.920 1.380 1.280 | 0.920
500 = 2300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 | 0.760
300 1.590 1.590 1.590 1.590 0.920 0.920 0.790 0.790 0.530 | 0.530
= i = 1.060 1.060 1.060 1.060 0.580 0.580 0.530 0.530 0.350 | 0.350
| min | ExeFexos
300 _— 1.380 0.920 1.380 0.920 1.120 0.920 0.690 0.460 0.460 | 0.300
500°>-== IEX 0.920 1.280 0.920 0.710 0.710 0.640 0.460 0.420 | 0.300
300 7 2.130 2.110 2.130 2.110 1.850 1.850 1.060 1.050 0.710 | 0.700
EI i l =il 2.130 2.110 2.130 2.110 1.170 1.170 1.060 1.050 0.710 | 0.700
z] qm | Fx=Fzx0.15%*
300 1.030 0.690 1.030 0.690 1.030 0.690 0.510 0.340 0.340 | 0.230
500 = o 1.030 0.690 1.030 0.690 1.030 0.690 0.510 0.340 0.340 | 0.230
300 7 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1.580 | 1.580
=] it 1 e 2820 | 2820 2820 | 2820 | 1.410 1.410 1410 | 1410 | 0940 | 0.940
Fx=Fzx0.15**
300 2.250 1.660 2.250 1.660 1.950 1.660 1.120 0.830 0.750 | 0.550
500 "”T 2.230 1.660 2.230 1.660 1.150 1.150 1.110 0.830 0.740 | 0.550
300 | 2.960 2.940 2.960 2.940 2.370 2.370 1.480 1.470 0.980 | 0.980
500 /T 2.820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
Fx=Fzx0.15**
300 0.830 0.550 0.830 0.550 0.830 0.550 0.410 0.270 0.270 | 0.180
500 = = 0.830 0.550 0.830 0.550 0.830 0.550 0.410 0.270 0.270 | 0.180

* Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).

**Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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Connections to steel =111

MIC-S120-B welded bracket - Lorraine cross on steel beam

Lorraine cross

*** All tablevalues only for showed applications.

MIC-S120-B-[L]

MIC-90-

é/

-

Vertical MI-120 girder (recommended working load Fz [kN])

. W Tt Vulil
z2=( - /3 p sl 1s 113 MIAIAIA
o | B b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000
300 . 4160 4130 4.100 | 4160 4.130 4.100 | 2.370 2.370 2.370 | 2.080 2.060 2.050 | 1.380 1.370 1.360
Tl 2820 2.820 2820|2820 2.820 2820 | 1.410 1410 1410 [ 1.410 1410 1.410 |0.940 0940 0.940
Fx=Fzx0.15**
300 ~, 3.030 3.030 3.030|3.030 3.030 3.030 1760 1.760 1.760 | 1.510 1.510 1.510 | 1.010 1.010 1.010
500 / 2.020 2.020 2.020 | 2.020 2.020 2.020 | 1.120 1.120 1.120 | 1.010 1.010 1.010 | 0.670 0.670 0.670
DRI 2,030 2.000 1.970 | 2.030 2.000 1.970 | 1.330 1.330 1.330 | 1.010 1.000 0.980 | 0.670 0.660 0.650
E I TG~ 1.530 1.530 1.530 | 1.530 1.530 1.530 | 0.840 0.840 0.840 | 0.760 0.760 0.760 | 0.510 0.510 0.510
5| mEm | Fx=Fzx0.15%
300 » 1510 1.510 1.420 | 1.510 1.510 1.420|0.880 0.880 0.880 | 0.750 0.750 0.710 | 0.500 0.500 0.470
500 / 1.010 1.010 1.010 | 1.010 1.010 1.010 | 0.560 0.560 0.560 | 0.500 0.500 0.500 | 0.330 0.330 0.330
U 1740 1720 1.700 | 1.740 1.720 1.700 | 1.740 1.720 1.700 | 0.870 0.860 0.850 | 0.580 0.570 0.560
EI i i [0 1.740 1720 1.700 | 1.740 1.720 1.700 | 1.410 1.410 1.410 | 0.870 0.860 0.850 | 0.580 0.570 0.560
z] I Fx=Fzx0.15**
300 ~ 1.700 1.420 1.070 | 1.700 1.420 1.070 | 1.700 1.420 1.070 | 0.850 0.710 0.530 | 0.560 0.470 0.350
500 / 1.680 1.420 1.070 | 1.680 1.420 1.070  1.120 1.120 1.070 / 0.840 0.710 0.530 | 0.560 0.470 0.350
CEIIER S 4750 4750 4.750 | 4.750 4.750 4.750 | 2.370 2370 2.370 | 2.370 2370 2.370 | 1.580 1.580 1.580
EI u L T[T  2.820 2820 2.820 | 2.820 2.820 2.820 | 1410 1.410 1.410 | 1410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 . 2600 2590 2140 |2.600 2.590 2.140 | 1.950 1.950 1.950 | 1.300 1.290 1.070 | 0.860 0.860 0.710
500 = 2.300 2.300 2.140 | 2.300 2.300 2.140 | 1.150 1.150 1.150 | 1.150 1.150 1.070 | 0.760 0.760 0.710
CEllR T 3410 3.400 3.380 | 3.410 3.400 3.380 | 2.370 2.370 2.370 | 1.700 1.700 1.690 | 1.130 1.130 1.120
SN 2.820 2820 2.820 | 2.820 2.820 2.820 | 1410 1.410 1.410 | 1410 1.410 1410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 - 1270 0.950 0.710 | 1270 0.950 0.710 | 1.270 0.950 0.710 | 0.630 0.470 0.350 | 0.420 0.310 0.230
500 < 1.250 0.950 0.710 | 1.250 0.950 0.710 | 1.150 0.950 0.710 | 0.620 0.470 0.350 | 0.410 0.310 0.230

*  Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).
** Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.

(L]
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Length of bracket: 500 mm, 750 mm or 1000 mm



| | [ My gl | Connections to steel

MIC-S120-C Lorraine cross on steel beam

Lorraine cross

** All tablevalues only for showed applications.

Vertical MI-120 girder (recommended working load Fz [kN])

F=g-| b T i i Vil
z=( - ) sV 15 11 FALALALA
o | e | b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 500 750 500 750 500 750 500 750 500 750
300 3.640 3.640 3.640 3.640 2120 2.120 1.820 1.820 1.210 | 1.210
500 == 0 2440 2.440 2.440 2.440 1.350 1.350 1.220 1.220 0.810 | 0.810
Fx=Fzx0.15**
300 3.230 2.380 3.230 2.380 1.880 1.880 1.610 1.190 1.070 | 0.790
500 f/’T 2.160 2.160 2.160 2.160 1.150 1.150 1.080 1.080 0.720 | 0.720
300 1.820 1.820 1.820 1.820 1.060 1.060 0.910 0.910 0.600 | 0.600
£ IF 500 == 1220 1.220 1.220 1.220 0.670 0.670 0.610 0.610 0.400 | 0.400
A mEm | Fx=Fzx0.15+
300 1.190 0.790 1.190 0.790 0.940 0.790 0.590 0.390 0.390 | 0.260
500 r/’T 1.080 0.790 1.080 0.790 0.590 0.590 0.540 0.390 0.360 | 0.260
300 1.240 1.220 1.240 1.220 1.240 1.220 0.620 0.610 0.410 | 0.400
i | B 1240 | 1220 1240 | 1220 | 1240 | 1220 | 0620 | 0610 | 0410 | 0.400
2| qm | Fx=Fzx0.15*
300 0.890 0.590 0.890 0.590 0.890 0.590 0.440 0.290 0290 | 0.190
500 V/’T 0.890 0.590 0.890 0.590 0.890 0.590 0.440 0.290 0.290 | 0.190
300 4.260 4.250 4.260 4.250 2.370 2.370 2.130 2120 1420 | 1.410
EI L l 500 == 2820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 | 0.940
Fx=Fzx0.15**
300 _— 1.830 1.330 1.830 1.330 1.830 1.330 0.910 0.660 0.610 | 0.440
| 1.810 1.330 1.810 1.330 1.150 1.150 0.900 0.660 0.600 | 0.440
300 2.100 2.080 2.100 2.080 2.100 2.080 1.050 1.040 0.700 | 0.690
500 == 0 2.080 2.060 2.080 2.060 1.410 1.410 1.040 1.030 0.690 | 0.680
Fx=Fzx0.15**
300 0.660 0.440 0.660 0.440 0.660 0.440 0.330 0.220 0.220 | 0.140
500 V/’T 0.660 0.440 0.660 0.440 0.660 0.440 0.330 0.220 0.220 | 0.140

* Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).

**Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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Connections to steel =111

MIC-S120-C welded bracket - Lorraine cross on steel beam

Lorraine cross
** All tablevalues only for showed applications.

Vertical MI-120 girder (recommended working load Fz [kN])

£ | 1 I;z1 I;z I;z I;z F'z I;z I;z
z=( - p 3 1Y 15 Vi IMIAIARIN
o | | b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 500 750 1000 500 750 1000 500 750 1000 500 750 1000 500 750 1000
300 2z 3030 3.030 3.030 3.030 3.030 3.030 1.760 1.760 1.760 | 1.510 1.510 1.510 |1.010 1.010 1.010
500 / 2.020 2.020 2.020 | 2.020 2.020 2.020 | 1.120 1.120 1.120 | 1.010 1.010 1.010 | 0.670 0.670 0.670
Fx=Fzx0.15**
——— R[] ~ 2520 2.520 2.520 | 2.520 2.520 2.520 | 1.470 1470 1470 1 1.260 1.260 1.260 | 0.840 0.840 0.840
500 / 1.680 1.680 1.680 | 1.680 1.680 1.680 | 0.930 0.930 0.930 | 0.840 0.840 0.840 | 0.560 0.560 0.560
300 - 1510 1.510 1.510 | 1.510 1.510 1.510 | 0.880 0.880 0.880 | 0.750 0.750 0.750 | 0.500 0.500 0.500
E i 500 ./ 1.010 1.010 1.010 | 1.010 1.010 1.010 | 0.560 0.560 0.560 | 0.500 0.500 0.500 | 0.330 0.330 0.330
| | FxeFzx015+
300 ~ 1260 1.260 1.190 | 1.260 1.260 1.190 | 0.730 0.730 0.730 | 0.630 0.630 0.590 | 0.420 0.420 0.390
500 / 0.840 0.840 0.840 | 0.840 0.840 0.840 | 0.460 0.460 0.460 | 0.420 0.420 0.420 | 0.280 0.280 0.280
300 | 1.590 1.570 1.550 | 1.590 1.570 1.550 | 1.590 1.570 1.550 | 0.790 0.780 0.770 | 0.530 0.520 0.510
EI IF IF 500 ./ 1590 1.570 1.550 | 1590 1.570 1.550  1.120 1.120 1.120 | 0.790 0.780 0.770 | 0.530 0.520 0.510
2] | Fx=Fzx0.15%*
300 ~y 1270 1.190 0.890 | 1.270 1.190 0.890 | 1.270 1.190 0.890 | 0.630 0.590 0.440 | 0.420 0.390 0.290
500 / 1250 1.190 0.890 | 1.250 1.190 0.890 | 0.930 0.930 0.890 | 0.620 0.590 0.440 | 0.410 0.390 0.290
300 .| 4750 4.750 4.750 | 4750 4.750 4.750 | 2.370 2370 2.370 | 2.370 2370 2.370 | 1.580 1.580 1.580
) i [y B 2.820 2820 2.820 | 2.820 2.820 2.820 | 1410 1410 1.410 | 1.410 1410 1410 0940 0.940 0.940
Fx=Fzx0.15**
300 ~y 1.960 1.940 1.780 | 1.960 1.940 1.780 | 1.950 1.940 1.780 | 0.980 0.970 0.890 | 0.650 0.640 0.590
500 / 1.940 1.920 1.780 | 1.940 1.920 1.780  1.150 1.150 1.150 | 0.970 0.960 0.890 | 0.640 0.640 0.590
300 I, 2.370 2350 2.330 | 2.370 2.350 2.330 | 2370 2350 2.330 |1.180 1.170 1.160 | 0.970 0.780 0.770
500 ./ 2350 2.330 2.320 | 2.330 2.330 2.320 | 1.410 1.410 1.410|1.170 1.160 1.160 | 0.780 0.770 0.770
Fx=Fzx0.15**
300 ~y 0950 0.790 0.590 | 0.950 0.790 0.590 | 0.950 0.790 0.590 | 0.470 0.390 0.290 | 0.310 0.260 0.190
500 / 0930 0.790 0.590 | 0.930 0.790 0.590 | 0.930 0.790 0.590 | 0.460 0.390 0.290 | 0.310 0.260 0.190

*

* %

(L]
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Fastened to steel beam by way of MI-GC-M12 beam clamps (see individual parts).
Value for F, with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
Length of bracket: 500 mm, 750 mm or 1000 mm



| | [ My gl | Connections to steel

Unsupported cantilever: General points

Ml girder MIC-90-L
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Steel beam

The MI connectors must always make full contact with the Ml girder. The bolts should be fitted as
close as possible to the fastening plate. (Also see instructions on page 5.8.)

* In some cases, a higher load value can be achieved through use of a third bolt (see load tables).
The bolt should be fitted in the direction of the horizontal force.

Note! The third bolt must be ordered additionally.

Bolt tightening torque: For connectors For beam clamps
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Connections to steel =111

Unsupported cantilever MI-90 / 120

Recommended working load Fz [kN]

NN IR RN
z=(- ) ) 5115 11 AIAIAA
o | — | | ] :/3 RN '/ ]
Cantilever | Loading Loading Loading Loading Loading
length condition 1 | condition2 | condition3 | condition4 | condition 5
uniform loading | single load
MI-90/ MI-120 Connection by way of | [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
MIC-90-L ' 300 4.750 4.750 2.370 2.370 1.580
MIC-90-L 500 2.820 2.820 1.410 1.410 0.940
1000 1.340 1.340 0.670 0.670 0.440
Fx=Fzx 0.15**
MIC-90-L 300 3.900 3.900 1.950 1.950 1.300
500 2.300 2.300 1.150 1.150 0.760
1000 1.080 1.080 0.540 0.540 0.360
MIC-S90-A/B/C - 500 2.820(3.720)|2.820(3.720)| 1.410/(1.860) 1.410/(1.860) | 0.940 (1.240)
MIC-S90-A/B/C / 1000 1.340/(1.790)/1.340/(1.790), 0.670/(0.890)/0.6701(0.890) | 0.440(0.590)
Fx=Fzx 0.15**
MIC-S90-A/B/C . 500 2.820(3.380)/2.820(3.380)| 1.410/(1.690) 1.410/(1.690) | 0.940 (1.120)
MIC-S90-A/B/C / 1000 1.340/(1.610)/1.340/(1.610), 0.670/(0.800)/0.670/(0.800) | 0.440 (0.530)
MIC-S120-A/B/C P 500 3.920/ (4.650)/3.920(4.650)| 1.960(2.320)1.960|(2.320) | 1.300 (1.550)
WICSH20A MIC-S120-A/B/C ,/ 1000 1.860|(2.230)/1.860(2.230) 0.930/(1.110)/0.930/(1.110) | 0.620 (0.740)
MIC-S90/120-B _ *x
MIC-590/120-C i Fx=Fzx0.15
MIC-S120-A/B/C 5 500 3.920/(4.220)/3.920(4.220)| 1.960(2.110)1.960/(2.110) | 1.300 (1.400)
MIC-S120-A/B/C / 1000 1.860/(2.010)/1.860/(2.010) 0.930/(1.000)/0.930/(1.000) | 0.620 | (0.670)

Design values = recommended loads * 1.4

Connectors
Connection to steel beam: Four MI-GC-M12 beam clamps (see individual parts).

* Values in brackets () apply to the use of three bolts (second bolt in the direction of the vertical load).
**Value for F;, with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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| | [ My gl | Connections to steel

Unsupported cantilever - welded bracket MI-90
Recommended working load Fz [kN]

Fo=gq.| ; I;z . I;z F'z F'z F'z l;z l;z

z=Q- o /) 1V 1, 11 ALALALA

from |—— |} = cRE-S [ 1
Cantilever | Loading Loading Loading Loading Loading
length condition1 | condition2 | condition3 | condition4 | condition 5

uniform loading | single load

Connection by way of | [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]

MIC-S90-A-500 I 500 4.660 4.660 2.970 2.970 1.980
MIC-S90-A-750 750 3.920 3.920 1.960 1.960 1.300
MIC-S90-A-1000 > 1000 2.900 2.900 1.450 1.450 0.960

Fx=Fzx 0.15*
MIC-S90-A-500 500 4.660 4.660 2.330 2.330 1.550
MIC-S90-X-XXX MIC-S90-A-750 750 3.070 3.070 1.530 1.530 1.020

\‘ MIC-S90-A-1000 . 1000 2.260 2.260 1.130 1.130 0.750

MIC-§90-B-500 T 500 4.660 4.660 2.970 2.970 1.980
MIC-S90-B-750 750 3.920 3.920 1.960 1.960 1.300
MIC-S90-B-1000 1000 2.900 2.900 1.450 1.450 0.960

Fx=Fzx 0.15*
MIC-S90-B-500 500 3.800 3.800 1.900 1.900 1.260
MIC-S90-B-750 750 2.500 2.500 1.250 1.250 0.830
MIC-S90-B-1000 1000 1.830 1.830 0.910 0.910 0.610

MIC-§90-C-500 X 500 4.230 4.230 2.110 2.110 1.410
MIC-890-C-750 750 2.780 2.780 1.390 1.390 0.920
MIC-S90-C-1000 1000 2.040 2.040 1.020 1.020 0.680

Fx=Fzx 0.15*
MIC-S90-C-500 6 500 3.800 3.800 1.900 1.900 1.260
MIC-S90-C-750 / 750 2.500 2.500 1.250 1.250 0.830
MIC-S90-C-1000 1000 1.830 1.830 0.910 0.910 0.610

Design values = recommended loads * 1.4

Connectors
Connection to steel beam: Four MI-GC-M12 beam clamps (see individual parts).

* Values in brackets () apply to the use of three bolts (second bolt in the direction of the vertical load).
**Value for F, with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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Connections to steel =111

Unsupported cantilever - welded bracket MiI-120

Recommended working load Fz [kN]

Fozq-| ) I;z . I;z I;z I;z F'z I;z I;z
z=4- 3 3 I1 1 11 AIAIAA
o | — | | ] :/3 RN '/ ]
Cantilever | Loading Loading Loading Loading Loading
length condition 1 | condition2 | condition3 | condition4 | condition 5

uniform loading | single load
Connection by way of | [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
MIC-S120-A-500 ' 500 4.640 4.640 3.610 3.610 2.400
MIC-S120-A-750 750 4.640 4.640 2.380 2.380 1.580
MIC-S120-A-1000 1000 3.510 3.510 1.750 1.750 1.170
Fx=Fzx 0.15*
MIC-S120-A-500 500 4.640 4.640 2.320 2.320 1.550
MIC-S120-A-750 750 3.040 3.040 1.520 1.520 1.010
MIC-S120-A-1000 1000 2.230 2.230 1.110 1.110 0.740
MIC-S120-B-500 ' 4.640 4.640 2.960 2.960 1.970
MIC-S120-B-750 3.900 3.900 1.950 1.950 1.300
MIC-S120-B-1000 2.870 2.870 1.430 1.430 0.950
Fx=Fzx 0.15*
MIC-S120-B-500 ] 4.640 4.640 2.320 2.320 1.550
MIC-S120-B-750 . 3.040 3.040 1.520 1.520 1.010
MIC-S120-B-1000 2.230 2.230 1.110 1.110 0.740
MIC-S120-C-500 ' 4.640 4.640 2.320 2.320 1.550
MIC-S$120-C-750 3.040 3.040 1.520 1.520 1.010
MIC-S120-C-1000 2.230 2.230 1.110 1.110 0.740
Fx=Fzx 0.15*
MIC-S120-C-500 y 4.220 4.220 2.110 2.110 1.400
MIC-S120-C-750 ] 2.760 2.760 1.380 1.380 0.920
MIC-S120-C-1000 2.010 2.010 1.000 1.000 0.670

Design values = recommended loads * 1.4

Connectors
Connection to steel beam: Four MI-GC-M12 beam clamps (see individual parts).

* Values in brackets () apply to the use of three bolts (second bolt in the direction of the vertical load).
**Value for F, with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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| | [ My gl | Connections to steel

Supported cantilever: General points

Ml girder MIC-90-L

| @ -
o
. : O
o
N :: O
%
N :
MIC-S90/ MIC-S120-A/ B/ C MIC-T; MIC-SA/SB/SC-MA
®

The MI connectors must always make full contact with the Ml girder.
The bolts should be fitted as close as possible to the fastening plate. (Also see instructions on page 5.8.)

Bolt tightening torque: For connectors For beam clamps
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Connections to steel =111

Supported cantilever MI-90 / 120

Recommended working load Fz [kN]

F=g-i Fz1 F2 FE FE F: Fz Fz
z2=( - 1
M50/ M1-120 | h Y | ! !‘/3"/3 Ty 1!{4'1/4'1/4"/4
4 / / 7 4
::I Cantilever | Loading | Loading | Loading | Loading | Loading
: ) length condition | condition | condition | condition | condition
. :: 1 2 3 4 5
MIC-MA Nt Connection by way of IImm] | Fz[kN] | Fz[kN] | Fz[kN] | Fz[kN] | Fz[kN]
\%&‘_
A Fz :
MIC-90-L, MIC-U-MA 500 12.010 | 12.010 | 6.000 6.000 4.000
MIC-90-L, MIC-U-MA 1000 13.420 13420 | 6.710 6.710 4.470
Fz *%k
= Fx=Fzx 0.15
MIC-90-L, MIC-U-MA 500 2.290 2290 | 1.140 1.140 0.760
MIC-590/120-A MIC-90-L, MIC-U-MA 1000 1.420 1420 | 0.710 0.710 0.470
MIC-S90/120-B
MIC-S90/120-C Fz :
MIC-S90/120-A, MIC-U-MA, MIC-SA-MA 500 10150 1 10.150 | 5.070 5.070 3.380
MIC-S90/120-A, MIC-U-MA, MIC-SA-MA 1000 11.300 | 11.300 | 5.650 5.650 3.760
[ A Fx=F2x0.15*
MIC-SA/SB/SC-MA °
MIC-S90/120-A, MIC-U-MA, MIC-SA-MA 500 9.840 9.840 | 4.920 4.920 3.280
MIC-S90/120-A, MIC-U-MA, MIC-SA-MA 1000 9.570 9570 | 4.780 4.780 3.190
Fz
—
MIC-S90/120-B, MIC-U-MA, MIC-SB-MA 500 10.150 | 10.150 | 5.070 5.070 3.380
MIC-S90/120-B, MIC-U-MA, MIC-SB-MA 1000 11.300 | 11.300 | 5.650 5.650 3.760
Ao Fx=Fzx0.15"
MIC-S90/120-B, MIC-U-MA, MIC-SB-MA 500 8.010 8.010 | 4.000 4.000 2.670
MIC-S90/120-B, MIC-U-MA, MIC-SB-MA 1000 8.880 8.880 | 4.440 4.440 2.690
Fz ~
MIC-S90/120-C, MIC-U-MA, MIC-SC-MA 500 10150 1 10.150 | 5.070 5.070 3.380
MIC-S90/120-C, MIC-U-MA, MIC-SC-MA 1000 11.300 | 11.300 | 5.650 5.650 3.760
f A Fx=Fzx0.15"
MIC-S90/120-C, MIC-U-MA, MIC-SC-MA 500 6.480 6.430 | 3.240 3.240 2.160
MIC-S90/120-C, MIC-U-MA, MIC-SC-MA 1000 7.170 7170 | 3.580 3.580 2.390
< >

ad—n

10cm

45°
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Design values = recommended loads * 1.4

Connectors
Connection to steel beam: Eight MI-GC-M12 beam clamps (see individual parts).

* The recommended load is given for an angle of 45°. The components permit angles of 0—180°. Please contact our tech-

nical consultants for details of design values when angles other than 45° are used.

**Value for F, with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.



Connections to concrete
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MI System applications - connections to concrete
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Connections to concrete =111

U-frames: General points

Connections to concrete: MIC-C90-AA, MIC-C90/120-D
@® @®

/7 o » o 0o oo oo o

The MI connector must always make full contact with the MI girder. The bolts should be fitted as
close as possible to the fastening plate. (Also see instructions on page 5.8.)

* In some cases, a higher load value can be achieved through use of a third bolt (see load tables).
The bolt should be fitted in the direction of the horizontal force.

Note: The third bolt must be ordered additionally.

Bolt tightening torque: For connectors For beam clamps
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| | [ My gl | Connections to concrete

MIC-C90-AA U-frames on concrete
Crossbeam simply supported, columns restrained

0] @*

%

ETusicutusuwus v

U-frame -
Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]
F Height h [mm] U-framewidthi(mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
T .h —
1 500 Fz+Fx** 701 | 699 | 696 | 694 | 692 | 689 | 687 | 685 | 6.61
| | 1000 fy o Fz+Fx** 571 | 571 | 571 | 571 | 571 | 571 | 571 | 571 | 5.71
1500 ..o Fz+Fx** 381 | 381 | 381 | 381 | 381 | 381 | 381 | 381 | 381
2000 Fz+ Fx** 286 | 2.86 | 286 | 286 | 286 | 2.86 | 286 | 2.86 | 2.86

Fx=Fzx0.15***
1single load
Recommended working load Fz [kN] for girder length | [mm]
Height h [mm] U-frame widthiimm] 1000 1250 1500 1750 2000 2250 2500 2750 3000

==
500 Fz + Fx** 7.01 6.99 6.96 6.94 6.72 5.5 534 | 484 | 413
1000 fr_ F2_ Fz+Fx** 5.71 5.71 5.71 5.71 5.71 5.71 534 | 484 | 413
1500 v” Fz + Fx** 3.81 3.81 3.81 3.81 3.81 3.81 3.81 3.81 | 3.81
2000 ° Fz + Fx** 2.86 2.86 2.86 2.86 2.86 2.86 2.86 | 2.86 | 2.86

Fx=Fzx0.15***

2 single loads
Recommended working load Fz [kN] for girder length | [mm]

FZ FZ Height h [mm] U-frame widthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
h ‘2‘,’
73y /13y 173 s
— 500 Fz + Fx*~ 3.51 3.49 3.48 3.47 3.46 3.45 343 | 291 2.42
L+,| 1000 fr |z Fz+Fx** 2.86 2.86 2.86 2.86 2.86 2.86 286 | 286 | 2.42
1500 ..o Fz + Fx** 1.90 1.90 1.90 1.90 1.90 1.90 190 | 1.90 | 1.90
2000 Fz + Fx*~ 1.43 1.43 1.43 1.43 1.43 1.43 143 | 143 | 1.43

Fx=Fzx0.15***

3 single loads
Recommended working load Fz [kN] for girder length | [mm]

Fz Fz2 F7

h Height h [mm] _U-ramewidthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
F
|/4¢|/4¢|/4¢ 4 ==
I — 500 Fz+Fx** 234 | 233 | 232 | 231 | 231 | 230 | 229 | 215 | 1.8
B E— 1000 fr o Fz+Fx** 190 | 1.90 | 190 | 190 | 190 | 1.90 | 190  1.90 | 1.1
1500 s Fz+ Fx** 127 | 127 | 127 | 127 | 127 | 127 | 127 | 127 | 127
2000 Fz+Fx** 095 | 095 | 095 | 095 | 095 | 095 | 095 | 095 | 0.95
Fx=Fzx 0.15***
F; All structures listed can also be used standing (see illustrations)
I A
) * Fastened to concrete by way of approved Hilti anchors of the type HST (R) M12; alternative
J h approved Hilti anchors are the HDA, HVZ and HIT-TZ of the same nominal diameter and
i same version

** Value for Fz with simultaneously acting horizontal load Fy
*** Applies to all values for F7 + Fy, i.e. pipe friction is taken into account
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Connections to concrete lel

MIC-C90-D U-frames on concrete
Crossbeam simply supported, columns restrained

Esssssvswwse v\ .

U-frame

Fz F;

173 ¢ 173 ¢ 173

F2 F2 F2

V4 ¢ V4 ¢ V4 ¢ V4
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Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame widthl[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000

500 Fz + (Fx// Fy)** 13.81 13.79 | 13.76 | 13.74 | 1345 |11.92 9.70 | 7.95 6.62
1000 Fl\ 2 Fz+ (Fx//Fy)** 9.57 9.57 9.57 9.57 9.57 9.57 9.57 | 7.95 6.62
1500 S Fz + (Fx// Fy)** 6.38 6.38 6.38 6.38 6.38 6.38 6.38 | 6.38 6.38
2000 Fz + (Fx// Fy)** 479 4.79 479 4.79 4.79 4.79 479 | 479 479

Fx=Fy=Fzx0.15***

1 single load
Recommended working load Fz [kN] for girder length | [mm]

Heighth [mm] _U-frame widthI[mm] 1000 1250 1500 2250 2500 2750 3000

500 Fz + (Fx//Fy)** |13.52 | 10.81 9.00 | 7.70 6.72 | 595 | 534 | 484 | 414
1000 Ty e Fz+ (Fx//Fy)** 9.57 | 9.57 9.00 | 7.70 6.72 | 595 | 534 | 484 | 414
1500 ~/ Fz + (Fx// Fy)** 6.38 | 6.38 6.38 | 6.38 638 | 595 | 534 | 484 | 414
2000 ° Fz + (Fx// Fy)** 479 | 479 479 | 479 479 | 479 | 479 | 479 | 414

Fx=Fy=Fzx0.15***

2 single loads
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame widthl[mm] 1000 1250 1500

==

2250

2500

2750

3000

500 Fz+(Fx//Fy)** | 691 | 6.89 | 674 | 577 | 503 | 442 | 356 | 292 | 243

1000 fy e Fz+ (Fx//Fy)*™* | 479 | 479 | 479 | 479 | 479 | 442 | 356 | 292 | 2.43

1500 .- Fz+(Fx//Fy)** | 319 | 319 | 319 | 319 | 319 | 319 | 319 | 292 | 243

2000 Fz+ (Fx//Fy)** | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239
Fx=Fy=Fzx 0.15***

3 single loads

Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame width| [mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000

500 Fz + (Fx// Fy)** 4.60 4.60 4.52 3.87 3.39 3.01 2.60 2.15 1.81
1000 FJ\ B2 Fz+ (Fx//Fy)** 3.19 3.19 3.19 3.19 3.19 3.01 2.60 2.15 1.81
1500 & Fz + (Fx// Fy)** 213 2.13 2.13 2.13 2.13 2.13 2.13 2.13 1.81
2000 Fz + (Fx// Fy)** 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60

Fx=F/=Fzx 015"

All structures listed can also be used standing (see illustrations)

* Fastened to concrete by way of approved Hilti anchors of the type HST (R) M12; alternative

approved Hilti anchors are the HDA, HVZ and HIT-TZ of the same nominal diameter and

same version

** Value for Fz with simultaneously acting horizontal load Fy or Fy
*** Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)



| | [ My gl | Connections to concrete

MIC-C90-D U-frames on concrete (3 bolts****)
Crossbeam simply supported, columns restrained

U-frame
Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]
F Height h [mm] U-framewidthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
e ‘h ==
Y 500 Fz+ (Fx//Fy)** 113.81 |13.79 | 1376 | 13.63 |11.90 1054 | 9.46 | 7.95 | 6.62
| | 1000 2 Fz+ (Fx//Fy)** 12,57 | 12,57 | 1257 1257 [11.90 /1054 | 946 | 7.95 | 6.62
1500 .5 Fz + (Fx// Fy)** 838 | 838 | 833 | 838 | 838 | 838 | 838 | 7.95 | 6.62
2000 Fz + (Fx// Fy)** 629 | 629 | 629 | 629 | 629 | 629 | 629 | 629 | 6.29

Fx=Fy=Fzx0.15***
1single load
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-framewidthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
500 Fz+ (Fx//Fy)** 1 11.97 | 9.57 7.96 6.81 5.94 527 | 473 | 428 | 391
1000 fy = Fz+ (Px//Fy)*™* | 11.97 @ 9.57 7.96 6.81 5.94 527 | 473 | 428 | 391
1500 ~/ Fz + (Fx// Fy)** 8.38 @ 8.38 7.96 6.81 5.94 527 | 473 | 428 | 3.91
2000 Fz + (Fx// Fy)** 6.29 | 6.29 6.29 6.29 | 5.94 527 | 473 | 428 | 391

Fx=Fy=Fzx 0.15***

2 single loads
Recommended working load Fz [kN] for girder length | [mm)]

F F; ) Height h [mm] _U-frame width mm] 1000 1250 1500 2000 2250 2750 3000
Fz
3 ¢ 3 ¢ 3 ==
— 500 Fz+(Fx//Fy)™" | 691 | 689 | 596 | 510 | 446 | 395 | 354 | 292 | 2.43
L] 1000 & [, Fze(P/Fy)*™ | 629 | 629 | 596 | 510 | 446 | 395 | 354 | 262 | 243
1500 5™ Foe (PR | 419 | 419 | 419 | 419 | 419 | 395 | 354 | 292 | 243
2000 Foe(P//Fy)™" | 814 | 314 | 314 | 314 | 314 | 314 | 314 | 292 | 243

Fx=Fy=Fzx 0.15***

3 single loads
Recommended working load Fz [kN] for girder length | [mm]

Fz Fz2 Fz

h Heighth (mm] U-ramewidth i(mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
F
|/4¢|/4¢|/4¢ 4 ==
| — 500 Fz+ (Fx//Fy)** | 460 | 460 | 400 | 343 | 300 | 267 | 240 | 2.15 1.1
[ SR R 1000 %y Fze(P/Fy)™ | 419 | 419 | 400 | 343 | 300 | 267 | 240 | 215 | 181
1500 o= Fze (PR | 279 | 279 | 279 | 279 | 279 | 267 | 240 | 245 | 18]
2000 Fz+ (Fx/Fy)*™* | 210 | 210 | 210 | 210 | 210 | 210 | 210 | 2.10 | 1.81

Fx=F/=Fzx0.15***

F, All structures listed can also be used standing (see illustrations)
B * Fastened to concrete by way of approved Hilti anchors of the type HST (R) M12; alternative
— approved Hilti anchors are the HDA, HVZ and HIT-TZ of the same nominal diameter and
| h same version
] ** Value for Fz with simultaneously acting horizontal load Fy or Fy

*** Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)

**** In order to achieve the loads listed, the MIC-C90-D must be fastened to the MI-90 girder by
way of two bolts in the pipe axis and one bolt in the crossheam axis.
Note: The third bolt (MIA-OH-90 304889) must be ordered additionally (see page 5.38)
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Connections to concrete lel

MIC-C120-D U-frames on concrete

Crossbeam simply supported, columns restrained

o

*kkk

U-frame

9420

Fz B

I3 ¢ I3 ¢ V3

Fz Fz F;

/4 ¢ |/4¢ V4 ¢ V4
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MIC-C120-D

= All tablevalues only for showed applications.

Uniformly distributed load

Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame widthl [mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
500 Fz+ (Fx//Fy)** 1755 |17.52 | 17.48 |1745 |1742 1739 1736 |16.49 | 15.07
1000 5'\ 2 Fz+ (Fx//Fy)** 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57 9.57
1500 ~ Fz + (Fx// Fy)** 6.38 6.38 6.38 6.38 6.38 6.38 6.38 6.38 6.38
2000 Fz + (Fx// Fy)** 4.79 479 4.79 4.79 4.79 479 4.79 4.79 4.79

Fx=Fy=Fzx 0.15***

1 single load

Recommended working load Fz [kN] for girder length | [mm]

2250

2500

2750

3000

Height h [mm]  U-frame widthI[mm] 1000 1250 1500 1750 2000
500 Fz+ (Fx//Fy)** | 1755 [17.52 1528 13.08 | 11.42 | 1013 | 9.09 | 824 | 7.53
1000 v |2 Fz+(Fx//Fy)** 9.57 | 9.57 9.57 9.57 9.57 | 957 | 9.09 | 824 | 753
1500 .5 Fz + (Fx// Fy)** 6.38 | 6.38 6.38 6.38 6.38 | 6.38 | 6.38 | 6.38 | 6.38
2000 Fz + (Fx// Fy)** 479 | 479 4.79 4.79 479 | 479 | 479 | 479 | 479
x=Fy=Fzx0.15***
2 single loads
Recommended working load Fz [kN] for girder length | [mm]
Heighth [mm] U-frame widthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
500 Fz+ (Fx//Fy)** | 8.77 | 8.76 8.74 8.73 856 | 759 | 6.82 | 6.18 | 5.65
1000 % |2 Fz+ (Fx//Fy)** | 479 | 479 4.79 4.79 479 | 479 | 479 | 479 | 479
1500 ..o Fz+ (Fx//Fy)** | 319 | 3.19 3.19 3.19 319 | 319 | 319 | 319 | 3.19
2000 Fz+ (Fx//Fy)** | 239 | 2.39 2.39 2.39 239 | 239 | 239 | 239 | 239

Fx=Fy=Fzx 0.15***

3 single loads
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] U-frame width|[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
500 Fz+ (Fx//Fy)** | 5.85 5.84 5.83 5.82 5.75 5.11 4.60 418 3.83
1000 5'\ = Fz+ (Fx//Fy)** | 3.19 3.19 3.19 3.19 3.19 3.19 3.19 3.19 3.19
1500 & Fz + (Fx// Fy)** 2.13 2.13 2.13 2.13 2.13 2.13 213 2.13 2.13
2000 Fz+ (Fx//Fy)** | 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60

Fx=F/=Fzx0.15***

All structures listed can also be used standing (see illustrations)
* Fastened to concrete by way of approved Hilti anchors of the type HST (R) M12; alternative

approved Hilti anchors are the HDA, HVZ and HIT-TZ of the same nominal diameter and

same version

** Value for Fz with simultaneously acting horizontal load Fy or Fy
*** Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)



| | [ My gl | Connections to concrete

MIC-C120-D U-frames on concrete (3 bolts****)

Crossbeam simply supported, columns restrained

FSEsssssswvwwes

o

Fkdkkk

U-frame

97920

=== All tablevalues only for showed applications.
Uniformly distributed load
Recommended working load Fz [kN] for girder length | [mm]

F Height h [mm]  U-frame widthi[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000

z ]h ==

I A S
Y 500 Fz+ (Fx//Fy)** 1755 |17.52 | 17.48 1745 | 1742 |17.39 [17.36 |16.49 |15.07

| | 1000 %y g Fz+(Px//Fy)** |15.71 1571 [ 1571 [15.71 [ 1571 (1571 |15.71 |15.71 |15.07
1500 ,F Fz+ (Fx//Fy)** 110.48 (1048 |10.48 | 10.48 |10.48 | 10.48 | 10.48 ' 10.48 |10.48
2000 * Fz + (Fx// Fy)** 7.86 7.86 7.86 7.86 7.86 7.86 786 | 7.86 | 7.86

Fx=Fy=Fzx0.15***

1single load
Recommended working load Fz [kN] for girder length | [mm]

Height h [mm] _U-frame widthI[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000

-

500 Fz+ (Fx//Fy)** | 1755 |17.52 1528 |13.08 | 11.42 | 10.13 | 9.09 8.24 7.53
1000 iv\ f2_ Fz+ (Fx//Fy)** 15.71 15.71 1528 113.08 | 1142 @ 10.13 | 9.09 8.24 7.53
1500 P Fz+ (Fx//Fy)** 11048 |10.48 10.48 |10.48 | 10.48 | 10.13 | 9.09 8.24 7.53
2000 © Fz + (Fx// Fy)** 7.86 7.86 7.86 7.86 7.86 7.86 | 7.86 7.86 7.53

Fx=F/=Fzx0.15**

2 single loads
Recommended working load Fz [kN] for girder length | [mm]

F, F Height h [mm) _U-ramewidth I (mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
Poba| 1" ————————
3y 13y 113 <
— 500 Fz+(Fx//Fy)** | 877 | 876 | 874 | 873 |856 | 759 | 682 | 6.18 | 5.65
L ] 1000 fy |2 Fz+(Fx//Fy)** | 786 | 786 | 786 | 786 | 7.86 | 759 | 6.82 | 6.18 | 5.65
1500 .o Fz+(Fx//Fy)** | 524 | 524 | 524 | 524 |524 | 524 | 524 | 524 | 524
2000 Fz+(Fx//Fy)** | 393 | 393 393 | 393 [393 | 393 | 393 | 393 | 393
Fx=Fy=Fzx 0.15***
3 single loads
F. F, F Recommended working load Fz [kN] for girder length | [mm]
zz 7z " Heighth [mm] _U-framewidth |[mm] 1000 1250 1500 1750 2000 2250 2500 2750 3000
F
|/4¢|/4¢|/4¢ 4 ==
I — 500 Fz+(Fx//Fy)** | 585 | 584 | 583 |58 |575 | 511 | 460 | 418 | 3.83
B 1000 % |2 Fz+(Fx//Fy)** | 524 | 524 | 524 | 524 | 524 | 511 | 460 | 418 | 3.83
1500 y” Fz+(Fx//Fy)** | 349 | 349 | 349 | 349 |349 | 349 | 349 | 349 | 349
2000 Fz+(Fx//Fy)** | 262 | 262 | 262 | 262 | 262 | 262 | 262 | 262 | 2.62
Fx=F/=Fzx0.15***
F, All structures listed can also be used standing (see illustrations)
(TTTTT T * Fastened to concrete by way of approved Hilti anchors of the type HST (R) M12; alternative
— approved Hilti anchors are the HDA, HVZ and HIT-TZ of the same nominal diameter and
| h same version

** Value for Fz with simultaneously acting horizontal load F or Fy
*** Applies to all values for Fz + Fx // Fy, i.e. pipe friction is taken into account (// = or)
**** In order to achieve the loads listed, the MIC-C120-D must be fastened to the MI-120 girder
by way of two bolts in the pipe axis and one bolt in the crossbeam axis.
Note: The third bolt (MIA-OH-120 304890) must be ordered additionally (see page 5.38)

Vecceoan
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Connections to concrete =111

Lorraine cross: General points

Connections to concrete: MIC-C90/120-D

i
> °
Sl _
0
al||° O
4] O Ml
B I
o
“ 0
& O
0
& 0
& 0
. O
Cantilever Cantilever I
on both sides S I on one side !

The MI connectors must always make full contact with the M girder. The bolts should be fitted as
close as possible to the fastening plate. (Also see instructions on page 5.8.)

* In some cases, a higher load value can be achieved through use of a third bolt ( see load tables).
The bolt should be fitted in the direction of the horizontal force.

Note! The third bolt must be ordered additionally.

Bolt tightening torque: For connectors For beam clamps
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MIC-C90-D Lorraine cross on concrete

Lorraine cross

MIC-C90-D

Vertical MI-90 girder (recommended working load Fz [kN])

ey | ef Pl b | RS
z=(Q - 73 3 1115 15 ALIALIAIA
T | B =|
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 | 500 750 500 750 500 750 500 750 500 750
300 3.650 3.650 3.650 3.650 2.060 2.060 1.820 1.820 1210 | 1.210
500 ./—| 2.380 2.380 2.380 2.380 1.290 1.290 1.190 1.190 0.790 0.790
Fx=Fzx0.15**
—— K 3.630 3.630 3.630 3.630 1.950 1.950 1.810 1.810 1.210 | 1.210
500 = o 2.300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 | 0.760
300 ¢ 1.820 1.820 1.820 1.820 1.030 1.030 0.910 0.910 0.600 | 0.600
E I 500 ./—| 1.190 1.190 1.190 1.190 0.640 0.640 0.590 0.590 0.390 0.390
)| e | FeeFaxo.t5e
300 1.810 1.810 1.810 1.810 1.020 1.020 0.900 0.900 0.600 | 0.600
500 "’ﬁ 1.180 1.180 1.180 1.180 0.640 0.640 0.590 0.590 0.390 | 0.390
300 - 2.420 2.400 2.420 2.400 2.060 2.060 1.210 1.200 0.800 0.800
zI if ir 500 == L)) 2.380 2.380 2.380 1.290 1.290 1.190 1.190 0790 | 0.790
2] dm | Fx=Fzx0.15*
K 2.380 1.580 2.380 1.580 1.950 1.580 1.190 0.790 0.790 | 0.520
500 = o 2.300 1.580 2.300 1.580 1.150 1.150 1.150 0.790 0.760 | 0.520
300 - 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1.580 1.580
EI l l 500 == XX 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 | 0.940
Fx=Fzx0.15**
300 / 3.890 3.170 3.890 3.170 1.950 1.950 1.940 1.580 1.290 1.050
500V = IPXI]) 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 | 0.760
300 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1580 | 1.580
500 ./—| 2.820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
Fx=Fzx0.15**
300 / 1.580 1.050 1.580 1.050 1.580 1.050 0.790 0.520 0.520 0.350
500 = IR 1.050 1.580 1.050 1.150 1.050 0.790 0.520 0.520 | 0.350

* Fastened to concrete by way of approved Hilti anchors of the type HST (R) M16; alternative approved Hilti anchors are the

HDA, HVZ and HIT-TZ of the same nominal diameter and same version.
**Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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Connections to concrete =111

MIC-C90-D welded bracket - Lorraine cross on concrete

Lorraine cross

)

Y]
!

MIC-90-L

Vertical MI-90 girder (recommended working load Fz [KN])

F | 1 521 I;Z I;Z I;Z F‘Z I;Z I;Z
z2=( - ) o 131 15 Vi IMIAAIA
o e | b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 | 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000 500 ‘ 750 ‘1000
300 W 4750 4750 4750 | 4.750 4.750 4.750 | 2.370 2370 2.370 | 2.370 2.370 2.370 |1.580 1.580 1.580
500 n/ 2.820 2.820 2.820 | 2.820 2.820 2.820 | 1.410 1.410 1.410 | 1.410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
———— BE]] ~ | 3.900 3.900 3.900 |3.900 3.900 3.900 |1.950 1.950 1.950 | 1.950 1.950 1.950 | 1.300 1.300 1.300
500 / 2.300 2.300 2.300 | 2.300 2.300 2.300  1.150 1.150 1.150 | 1.150 1.150 1.150 | 0.760 0.760 0.760
300 - 3360 3.360 3.360  3.360 3.360 3.360 | 1.900 1.900 1.900 | 1.680 1.680 1.680 | 1.120 1.120 1.120
b= It 500 / 2210 2210 2.210 /2210 2210 2210 1190 1.190 1.190 | 1.100 1.100 1.100 | 0.730 0.730 0.730
| i FeFex0tse
300 5 2180 2.180 1.900 | 2.180 2.180 1.900 | 1.230 1.230 1.230 | 1.090 1.090 0.950 | 0.720 0.720 0.630
500 / 1420 1.420 1.420 |1.420 1.420 1.420|0.770 0.770 0.770 | 0.710 0.710 0.710 | 0.470 0.470 0.470
PR 2.850 2.830 2.810 | 2.850 2.830 2.810 | 2.370 2370 2.370 | 1.420 1.410 1.400 | 0.950 0.940 0.930
EI i i 500 ./ 2.820 2.810 2.790 | 2.820 2.810 2.790 | 1.410 1.410 1.410 | 1.410 1.400 1.390 | 0.940 0.930 0.930
] qm | Fx=Fzx0.15%*
300 ~ 2.850 1.900 1.420 |2.850 1.900 1.4201.950 1.900 1.420 | 1.420 0.950 0.710 | 0.950 0.630 0.470
500 / 2.300 1.900 1.420 | 2.300 1.900 1.420  1.150 1.150 1.150 | 1.150 0.950 0.710 | 0.760 0.630 0.470
Pl 4750 4750 4.750 | 4.750 4750 4.750 | 2.370 2370 2370 | 2.370 2.370 2.370 | 1.580 1.580 1.580
EI I I 500 ./ 2.820 2.820 2.820 1 2.820 2.820 2.820 | 1.410 1.410 1.410 |1.410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 | 3.900 3.800 2.850 |3.900 3.800 2.850 | 1.950 1.950 1.950 | 1.950 1.900 1.420 | 1.300 1.260 0.950
500 / 2.300 2.300 2.300 | 2.300 2.300 2.300  1.150 1.150 1.150 | 1.150 1.150 1.150 | 0.760 0.760 0.760
SR 4750 4750 4.750 | 4.750 4750 4.750 | 2.370 2370 2370 | 2.370 2.370 2.370 | 1.580 1.580 1.580
500 ./ 2.820 2.820 2.820 | 2.820 2.820 2.820 | 1.410 1.410 1.410 | 1.410 1.410 1.410 | 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~ 1.900 1.260 0.950 | 1.900 1.260 0.950 | 1.900 1.260 0.950 | 0.950 0.630 0.470 | 0.630 0.420 0.310
500 / 1.900 1.260 0.950 | 1.900 1.260 0.950 | 1.150 1.150 0.950 | 0.950 0.630 0.470 | 0.630 0.420 0.310

(L]
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Fastened to concrete by way of approved Hilti anchors of the type HST (R) M16; alternative approved
Hilti anchors are the HDA, HVZ and HIT-TZ of the same nominal diameter and same version.

Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
Length of bracket: 500 mm, 750 mm or 1000 mm



| | [ My gl | Connections to concrete

MIC-C120-D Lorraine cross on concrete

Lorraine cross

** All tablevalues only for showed applications.

MIC-C120-D

W,

&
0

Py

MIC-90-L

Vertical MI-120 girder (recommended working load Fz [kN])

Fozq-l ; I;z1 I;z l;z F'z F‘z F'z fiz
z=4- I /3 1115 11s IMIAAIA
o | e | b
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4 | Loading condition 5
dimensions uniform loading single loadt
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
11 hi | 500 750 500 750 500 750 500 750 500 750
300 4.590 4.560 4.590 4.560 2.370 2.370 2.290 2.280 1.530 1.520
500 = = 2820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
Fx=Fzx0.15**
300 3.900 3.900 3.900 3.900 1.950 1.950 1.950 1.950 1.300 1.300
500 -“/’T 2.300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 0.760
300 I 2.250 2.220 2.250 2.220 1.370 1.370 1.120 1.110 0.750 0.740
= i 500 = 1580 1.580 1.580 1.580 0.870 0.870 0.790 0.790 0.520 0.520
| Fx=Fzx0.15**
300 2.350 2.120 2.350 2.120 1.370 1.370 1.170 1.060 0.780 0.700
500 V/’T 1.580 1.580 1.580 1.580 0.870 0.870 0.790 0.790 0.520 0.520
300 I 3.090 3.070 3.090 3.070 2.370 2.370 1.540 1.530 1.030 1.020
EI IF IF 500 == 2820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
dl qm | Fx=Fzx0.15*
300 2.390 1.590 2.390 1.590 1.950 1.590 1.190 0.790 0.790 0.530
500 V”T 2.300 1.590 2.300 1.590 1.150 1.150 1.150 0.790 0.760 0.530
300 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1.580 1.580
EI i L 500 ./T 2.820 2.820 2.820 2.820 1.410 1.410 1.410 1.410 0.940 0.940
Fx=Fzx0.15**
300 == 3.900 3.190 3.900 3.190 1.950 1.950 1.950 1.590 1.300 1.060
500>= PR 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 0.760
300 F 4.750 4.750 4.750 4.750 2.370 2.370 2.370 2.370 1.580 1.580
500 == 0 2820 2.820 2.820 2.820 1.410 1.410 1.410 1.140 0.940 0.940
Fx=Fzx0.15**
300 _—~ 1.590 1.060 1.590 1.060 1.590 1.060 0.790 0.530 0.530 0.350
50072= IR 1.060 1.590 1.060 1.150 1.060 0.790 0.530 0.530 0.350

* Fastened to concrete by way of approved Hilti anchors of the type HST (R) M16; alternative approved Hilti anchors are the HDA,
HVZ and HIT-TZ of the same nominal diameter and same version.

**Value for Fz with simultaneously acting horizontal load Fy, i.e. pipe friction is taken into account.
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MIC-C120-D welded bracket - Lorraine cross on concrete

Lorraine cross

MIC-C120-D-[L]

MIC-90-L

Vertical MI-120 girder (recommended working load Fz [kN])

. W Pl Tl
z2=( - o /3 115 Vi3 IMIAIAIA
T | | =|
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
1 h1 | 500 ‘ 750 ‘ 1000 500 ‘ 750 ‘ 1000 500 ‘ 750 ‘ 1000 500 ‘ 750 ‘ 1000 500 ‘ 750 ‘ 1000
300 . 4750 4.750 4.750| 4.750 4.750 4.750| 2.370 2370 2.370| 2.370 2370 2370 1.580 1.580 1.580
500 ./ 2.820 2.820 2.820| 2.820 2.820 2.820| 1.410 1.410 1.410| 1.410 1.410 1.410  0.940 0.940 0.940
Fx=Fzx0.15**
300 ~ 3.900 3.900 3.900| 3.900 3.900 3.900| 1.950 1.950 1.950| 1.950 1.950 1.950 | 1.300 1.300 1.300
500 / 2.300 2.300 2.300| 2.300 2.300 2.300| 1.150 1.150 1.150| 1.150 1.150 1.150  0.760 0.760 0.760
300 | 2890 2.860 2.830| 2.890 2.860 2.830| 2.370 2.370 2.370| 1.440 1.430 1.410| 0.960 0.950 0.940
E I 500 / 2.820 2.820 2.810| 2.820 2.820 2.810| 1.410 1.410 1.410| 1.410 1.410 1.400  0.940 0.940 0.930
| | ExeFox0.15%
300 y 2530 2.530 2.380| 2.530 2.530 2.380| 1.470 1.470 1.470| 1.260 1.260 1.190| 0.840 0.840 0.790
XS 1.700 1.700 1.700| 1.700 1.700 1.700/ 0.940 0.940 0.940 | 0.850 0.850 0.850| 0.560 0.560 0.560
300 | 4320 4300 4.280| 4.320 4.300 4.280| 2.370 2370 2.370| 2160 2.150 2.140| 1.440 1.430 1.420
EI i I 500 ./ 2.820 2.820 2.820| 2.820 2.820 2.820| 1.410 1.410 1.410| 1.410 1.410 1.410  0.940 0.940 0.940
2] qm | Fx=Fzx0.15**
300 ~ 3490 2380 1.780| 3.490 2.380 1.780| 1.950 1.950 1.780| 1.740 1.190 0.890 | 1.160 0.790 0.590
500 / 2.300 2.300 1.780| 2.300 2.300 1.780| 1.150 1.150 1.150| 1.150 1.150 0.890  0.760 0.760 0.590
300 | 4750 4750 4.750| 4.750 4.750 4.750| 2.370 2.370 2370 2.370 2.370 2.370| 1.580 1.580 1.580
EI I I 500 ./ 2.820 2.820 2.820| 2.820 2.820 2.820| 1.410 1.410 1.410| 1.410 1.410 1.410| 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~, 3.900 3.900 3.570| 3.900 3.900 3.570| 1.950 1.950 1.950 | 1.950 1.950 1.780 | 1.300 1.300 1.190
500 = 2.300 2.300 2.300| 2.300 2.300 2.300, 1.150 1.150 1.150| 1.150 1.150 1.150 | 0.760 0.760 0.760
300 | 4750 4750 4.750| 4.750 4.750 4.750| 2.370 2.370 2370 2.370 2.370 2.370| 1.580 1.580 1.580
500 ./ 2.820 2.820 2.820| 2.820 2.820 2.820| 1.410 1.410 1.410| 1.410 1.410 1.410| 0.940 0.940 0.940
Fx=Fzx0.15**
300 ~, 2380 1.580 1.190| 2.380 1.580 1.190| 1.950 1.580 1.190| 1.190 0.790 0.590| 0.790 0.520 0.390
500 / 2.300 1.580 1.190| 2.300 1.580 1.190| 1.150 1.150 1.150| 1.150 0.790 0.590 | 0.760 0.520 0.390

* Fastened to concrete by way of approved Hilti anchors of the type HST (R) M16; alternative approved
Hilti anchors are the HDA, HVZ and HIT-TZ of the same nominal diameter and same version.

(L]
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| | [ My gl | Connections to concrete

Cantilever: General points

Concrete MIC-C90-D/MIC-C120-D
®

MIC-C90-D/MIC-C120-D MIC-T, MIC-CU-MA
O] @6
N\®
Ry
69‘/ \f

The MI connectors must always make full contact with the Ml girder.
The bolts should be fitted as close as possible to the fastening plate. (Also see instructions on page 5.8.)

Bolt tightening torque: For connectors For beam clamps
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Connections to concrete HILTI

Cantilever MiI-90 / 120

Recommended working load Fz [kN]

F | Fz F; F: F F: F2 E
CL EI VA R NN P
Cantilever | Loading Loading Loading Loading Loading
length condition 1 | condition2 | condition3 | condition4 | condition 5
uniform loading | single load
Connection by way of | [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]

MIC-C90-D [FS 500 2.820/(3.720) 2820/ (3.720) | 1.410/(1.860) | 1.410/ (1.860) | 0.940| (1.240)
MIC-C90-D &0 1000 1.340/ (1.790)|1.340/(1.790) | 0.670/(0.890)|0.670/ (0.890) | 0.440  (0.590)

Fx=Fzx 0.15**

MIC-C90-D 0 500 2.820/(3.720) 2.820] (3.720)| 1.410/ (1.860)|1.410/(1.860) | 0.940| (1.240)
MIC-C90-D & 1000 1.340/ (1.790) 1.340/(1.790)| 0.670/(0.890)  0.670  (0.890) |0.440 (0.590)

MIC-C120-D iz 500 3.920/(5.430)/3.920/(5.430) | 1.960 (2.710)|1.960  (2.710) | 1.300 | (1.810)
MIC-C120-D ,/ 1000 1.860/ (2.640)/1.860 (2.640)|0.930(1.320)/0.930 (1.320) | 0.620/ (0.880)
Fx=Fzx 0.15**

MIC-C120-D T 500 3.920/ (5.430)3.920 (5.430)| 1.960/ (2.710)|1.960/ (2.710) | 1.300| (1.810)
ﬂuﬂm"’ MIC-C120-D & 1000 1.860| (2.640)|1.860 (2.640)| 0.930/(1.320) 0.930  (1.320) |0.620 (0.880)

MIC-C90-D-XXX MIC-C90-D-500 IF 500 9.380 9.380 4.690 4.690 3.120
G MIC-C90-D-750 < 750 6.210 6.210 3.100 3.100 2.070
MIC-C90-D-1000 1000 4.610 4.610 2.300 2.300 1.530

MIC-C90-D
MIC-C120-D

al

Fx=Fzx 0.15*
MIC-C90-D-500 500 7.230 7.230 3.610 3.610 2.410
MIC-C90-D-750 o 750 4.780 4.780 2.390 2.390 1.590
MIC-C90-D-1000 1000 3.540 3.540 1.770 1.770 1.180

MIC-C120-D-500 500 10.000 10.000 5.320 5.320 3.550
MIC-C120-D-750 750 7.040 7.040 3.520 3.520 2.340
MIC-G120-D-1000 1000 5.230 5.230 2.610 2.610 1.740

MIC-C120-D-XXX

Fx=Fzx 0.15*
MIC-C120-D-500 5. 500 8.500 8.500 4.250 4.250 2.830
MIC-C120-D-750 / 750 5.610 5.610 2.800 2.800 1.870
MIC-C120-D-1000 1000 4.150 4.150 2.070 2.070 1.380

MIC-C90/120-D, MIC-U-MA,
MIC-CU-MA* 11.970 11.970 5.980 5.980 3.990
MIC-C90/120-D, MIC-U-MA,
MIC-CU-MA* 13.340 13.340 6.670 6.670 4.440

id

Fx=Fzx 0.15*
MIC-C90/120-D, MIC-U-MA,
MIC-CU-MA* 11.970 11.970 | 5980 5.980 3.990

MIC-CU-MA* 9.570 9.570 4.780 4.780 3.190

MIC-CU-MA MIC-U-A The load values apply to concrete of at least the G20/25 grade. The cantilever’'s own weight is taken into account. The load
values apply only to fastenings made well away from edges (special calculations are required for fastenings made at

edges). The recommended minimum distance from edges must be observed.

Separate verification must be provided for loads taken up by the base material (steel, concrete).
The anchor approval application guidelines must be observed. Load values are according to approval status May 2004.
Deformation of /150 is adhered to in all cases, measured at the outermost point of load action.

Concrete: four approved Hilti HST(R) M16 anchors; alternative approved Hilti anchors are the Hilt HVZ, HIT-TZ(R) of the
same nominal diameter and same version.

*Concrete: (above) four approved Hilti HST(R) M16 anchors, (below) two approved Hilti HST(R) M12 anchors; alternative
approved Hilti anchors are the Hilt HVZ, HIT-TZ(R) of the same nominal diameter and same version.
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MI System individual parts

All load values given for the parts below are recommended loads.
Loads taken up by the base material must be verified separately.
The design value = recommended load X factor 1.5; except Ml girder factor 1.4

MI girder

Mi-90 / MI-120

Values for each cross section
Recommended buckling loads
Single span with bending load in single axis
Single span with bending load in two axes 5.55 - 5.66

Connectors

Crossbeam connectors for Ml girders

MIC-90-U
MIC-120-U 5.67
MIC-90-L 5.68
MIC-T 5.69

MIC-90-E
MIC-120-E 5.70

MIC-S90-AA

MIC-S90-A

MIC-S90-B

MIC-S90-C

MIC-S90-A welded bracket

MIC-S90-B welded bracket

MIC-S90-C welded bracket 5.71-5.74
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Ml industrial pipe support system =111

Ml System individual parts

Cantilever connector for steel beams

MIC-S120-A
MIC-S120-B
MIC-S120-C
MIC-S120-A welded bracket
MIC-S120-B welded bracket

MIC-S120-C welded bracket 5.75 - 5.78
Angle connector for Ml girders
RN
2 MIC-C90-U
"lp ' C90-U 5.79
Cantilever connector for concrete
MIC-C90-AA
~ MIC-C90-D
o MIC-C120-D
‘ | MIC-C90-D welded bracket
3 MIC-C120-D welded bracket 5.79 - 5.81

Angle connector for Ml girders

MIC-U-MA

5.82

Angle connector for steel beams

MIC-SA-MA
MIC-SB-MA
MIC-SC-MA

5.82

MIC-CU-MA

5.82

Beam clamp

MI-SGC-M12

5.83

MIC-SPH-90
MIC-SPH-120

5.84
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MI System individual parts

Low-friction insert

MIC-PG

5.85

MIC-PS90
MIC-PS120

5.85

MIA-BO90-M12
MIA-B120-M12

5.85

MIC-PS1/1 DN 25-150

MIC-PS2/1 DN 25-300

MIC-PS2/2 DN 200-600 5.86
MI-DPR DN 200-400 5.87

Connecting parts for U-bolt clamps on Ml girders

MIC-UB90-M12
MIC-UB90-M16
MIC-UB120-M12
MIC-UB120-M16
MIC-UB90O L400

DS

5.88

MIC-MI/MQ-X
MIC-MI/MQ-M8

5.89
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Values for cross sections incl. torsion

Technical data Cross sections

Material thickness S [mm]

Cross sectional area A[mm?]

Weight of girder [kg/m]

Lengths available [m]

Material

Yield strength fy.k [N/mm?] 235.0 235.0
Rec. tensile stress Orec [N/mm?] 152.6 152.6
Rec. shear stress Trec [N/mm?] 88.1 88.1
Modulus of elasticity [IN/mm?] 210000 210000
Shear modulus [IN/mm?] 81000 81000
Surface

Hot-dip galvanized 70 um 70 um
Cross section values

Y-axis

Moment of inertia ly [cm?] 115.34 265.78
Section modulus Wy [cm?] 25.63 44.30
Radius of gyration iy [cm] 3.39 4.40
Static moment Sy max. [cm?3] 16.11 28.12
Permissible moment [kNm] 3.911 6.760
Z-axis

Moment of inertia I, [cm*] 115.34 173.58
Section modulus W; [cm?] 25.63 38.57
Radius of gyration iz [cm] 3.39 3.55
Static moment Szmax [cm3] 16.11 23.30
Permissible moment [kNm] 3.911 5.886
Torsion values

Torsional moment of inertia St [cm?] 155.56 297.02
Torsional section modulus ~ Wi=2*Ag.q "t [cm?] 45.25 71.63
Warping moment of inertia lww =Cm [cm?] 8.19 82.62
Uniform warping ®max [cM?] 1.33 3.86
Warping area moment S max [cm?] 0.37 2.06
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Recommended buckling loads for Ml girders
Buckling stress line "a" as per DIN18800 part 2

buckling loads )
8

90

effective length
[cm]

25

50

75
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
925
950
575
600
625
650
675
700
725
750
775
800

b L I

Condition 1 Condition 2 Condition 3 Condition 4
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Single-span with bending load in one axis
F1atf=_L/200, F2 at f=L/300, F at Gper incl. own weight of girder

MI-90, uniformly distributed load MI-90, one single load

lF
A L SN S ‘ L2 s ‘
| L | | L !
Length of q [kN/m] F [kN] f [mm] F1 [kN] f[mm] F2 [kN] ~ f[mm] Length of span F [kN] f [mm] F1 [kN] f [mm] F2[kN]  f[mm]
span [cm] <Ol <1/200 <1/300 [cm] =Oul <1/200 <1/300
25 500.33 | 125.08 0.1 = = = = 25 58.75 <0.1 = = = =
50 125.06 | 62.53 0.4 = = = = 50 30.75 0.3 = = = =
75 55.54 | 41.65 0.9 = = = = 75 20.67 0.8 = = = =
100 3120 | 31.20 1.7 = = = = 100 15.54 1.3 = = = =
125 19.94 | 24.92 2.6 = = = = 125 12.43 2.1 = = = =
150 13.82 | 20.73 3.8 = = = = 150 10.34 3.0 = = = =
175 1013 | 17.72 5.2 = = = = 175 8.85 4.1 = = = =
200 7.73 | 1547 6.7 = = 15.32 6.7 200 7.72 54 = = = =
225 6.09 | 13.70 8.5 = = 12.05 7.5 225 6.85 6.8 = = = =
250 492 | 1229 105 = = 9.70 8.3 250 6.14 8.4 = = 6.06 8.3
275 405 1113 12.7 = = 7.95 9.2 275 5.56 10.2 = = 4.97 9.2
300 3.39 | 10.16 15.1 | 10.07 15.0 6.62 10.0 300 5.08 12.2 = = 414 10.0
325 2.87 9.34 17.8 8.51 16.3 558 108 325 4.67 14.3 = = 3.49 10.8
350 2.46 8.63 20.6 7.28 17.5 4.75 11.7 350 4.31 16.6 = = 2.97 11.7
375 2.14 8.01 23.7 6.28 18.8 4.07 12.5 3o 4.00 19.1 3.92 18.8 2.55 125
400 1.9 7.5 26.9 5.45 20.0 352 133 400 3.73 21.8 3.41 20.0 2.20 13.3
425 1.6 7.0 304 477 21.3 3.05 14.2 425 3:5 24.6 2.98 21.3 1.91 14.2
450 1.5 6.6 341 419 22.5 2.66 15.0 450 &8 27.6 2.62 22.5 1.66 15.0
475 1.3 6.2 38.0 3.70 23.8 232 158 475 3.1 30.8 2.31 23.8 1.45 15.8
500 1.2 5.8 421 3.27 25.0 2.03 16.7 500 2.9 34.2 2.05 25.0 1.27 16.7
525 1.0 019 46.4 2.90 26.3 1.78 17.5 525 2.7 37.8 1.82 26.3 1.11 17.5
550 0.9 5.2 50.9 2.58 27.5 156 183 550 2.6 41.6 1.61 27.5 0.97 18.3
575 0.9 4.9 55.6 2.30 28.8 136  19.2 575 2.5 45.5 144 2838 0.85 19.2
600 0.8 4.7 60.6 2.05 30.0 1.19 20.0 600 2.3 49.7 1.28 30.0 0.74 20.0
MI-90, two single loads MI-90, three single loads
Voo S S

T NV S V- B L4 v ), L

) - | . L |
Length of span F [kN] f [mm] F1 [kN] f [mm] F2 [kN] f [mm] Length of span F [kN] f [mm] F1 [kN] f [mm] F2[kN]  f[mm]
[cm] < Ol <1/200 <1/300 [cm] <Ol <1/200 <1/300

25 41.12 <01| - = = = 25 27.42 <0.1 = = = =

50 22.61 0.4 = = = = 50 15.08 04 = = = =

75 15.36 1.0 = = = = 75 10.26 0.9 = = = =
100 11.59 1.7 = = = = 100 7.75 1.6 = = = =
125 9.29 2.7 = = = = 125 6.22 2.5 = = = =
150 7.74 3.9 = = = = 150 5.19 3.6 = = = =
175 6.63 5.2 = = = = 175 4.45 4.9 = = = =
200 5.79 6.9 = = 5.62 6.7 200 3.90 6.4 = = = =
225 513 8.7 = = 4.42 7.5 225 3.47 8.1 = = 3.22 7.5
250 4.60 10.7 = = 3.56 8.3 250 3.12 10.0 = = 2.60 8.3
275 417  13.0 = = 2.92 9.2 275 283 120 = = 2.15 9.2
300 3.81 15.5 3.69 15.0 2.43 10.0 300 260 143 = = 1.81 10.0
325 3.50 18.1 3.12 16.3 2.05 10.8 325 2.40 16.8 2.24 16.3 1.54 10.8
350 323 210 2.67 17.5 1.74 11.7 350 223 195 1.92 17.5 1.32 11.7
375 3.00 24.1 2.30 18.8 1.49 12.5 375 2.08 224 1.65 18.8 1.15 12.5
400 2.8 27.5 2.00 20.0 1.29 13.3 400 1.9 25.4 1.44 20.0 1.01 13.3
425 2.6 31.0 1.75 21.3 1.12 14.2 425 1.8 28.7 1.25 21.3 089 142
450 2.5 34.8 1.54 22.5 0.98 15.0 450 1.7 32.2 1.10 22.5 0.80 15.0
475 2.3 38.7 1.36 23.8 0.85 15.8 475 1.6 35.8 0.97 23.8 0.71 15.8
500 2.2 429 1.20 25.0 0.75 16.7 500 1.6 39.6 0.86 25.0 0.64 16.7
525 2.1 47.3 1.07 26.3 0.65 17.5 525 1.5 43.7 0.76 26.3 0.58 17.5
550 1.9 51.9 0.95 27.5 0.57 18.3 550 1.4 47.9 0.68 27.5 0.53 18.3
575 1.8 56.7 0.84 28.8 0.50 19.2 575 1.3 52.3 0.60 28.8 0.48 19.2
600 1.8 61.7 0.75 30.0 0.43 20.0 600 1.3 56.9 0.54 30.0 044  20.0
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Single-span with bending load in one axis
F1atf=_L/200, F2 atf=L/300, F at Oper. incl. own weight of girder O

MI-120, uniformly distributed load

MI-120, one single load

lF
l - ¢ o - - - 1 | L2 ‘ L2 |
| L | : L :
Length of q [kN/m] F [kN] f[mm] F1 [kN] f[mm] F2[kN]  f[mm] Length of span F [kN] f[mm] F1 [kN] f[mm] F2[kN]  f[mm]
span [cm] <Ol <1/300 <1/300 [cm] = Oul <1/200 <1/300
25 864.73 | 216.18 <01 - = = = 25 101.32 <0.1 = = = =
50 216.18 | 108.09 0.3 = = = = 50 53.13 0.2 = = = =
75 96.02 | 72.01 0.7 = = = = 75 35.73 0.6 = = = =
100 53.96 = 53.96 1.3 = = = = 100 26.86 1.0 = = = =
125 3449 | 4311 2.0 = = = = 125 21.50 1.6 = = = =
150 23.91 35.87 2.8 = = = = 150 17.90 2.3 = = = =
175 17.54 | 30.69 S = = = = 175 15.32 3.1 = = = =
200 13.40 | 26.80 5.0 = = = = 200 13.38 4.0 = = = =
225 10.56 | 23.76 6.4 = = = = 225 11.87 5.1 = = = =
250 853 | 21.33 7.9 = = = = 250 10.66 6.3 = = = =
275 7.03 | 19.33 9.5 = = 18.56 9.2 275 9.66 7.7 = = = =
300 589 | 1766 114 = = 1552  10.0 300 8.83 9.1 = = = =
325 500 1625 133 = = 1314 108 325 8.12 10.7 = = = =
350 429 | 1503 155 = = 1124 117 350 7.51 12.4 = = 7.03 11.7
375 373 | 1397 177 = = 9.7 12.5 375 6.98 14.3 = = 6.07 12.5
400 326 | 1304 202 | 1291 20.0 845 133 400 6.52 16.3 = = 5.28 13.3
425 2.87 | 12.21 228 | 11.35 21.3 740 142 425 6.10 18.4 = = 4.62 14.2
450 255 1148 255 | 10.04 22.5 6.51 15.0 450 5.74 20.7 = = 4.07 15.0
475 2.3 10.8 28.5 8.93 23.8 576  15.8 475 5.41 23.1 = = 3.60 15.8
500 2.0 10.2 3il.5 7.97 25.0 5.11 16.7 500 5.11 25.6 4.98 25.0 3.20 16.7
525 1.8 9.7 34.8 714 26.3 4.55 17.5 525 4.8 28.2 4.47 26.3 2.85 17.5
550 1.7 9.2 38.2 6.42 27.5 406 183 550 4.6 31.0 | 4.01 27.5 2.54 18.3
575 1.5 8.7 4.7 5.79 28.8 3.63 192 575 45 34.0 3.62 28.8 2.27 19.2
600 1.4 8.3 45.4 5.23 30.0 325 200 600 4.1 371 3.27 30.0 2.03 20.0
MI-120, two single loads MI-120, three single loads
F I F F F

o Foyr

| L/3 J‘ L/3 ‘ L/3 | L/4 L/4 L/4 L/4

) - | ) L J
Length of span F [kN] f [mm] F1 [kN] f [mm] F2 [kN] f [mm] Length of span F [kN] f [mm] F1 [kN] f [mm] F2 [kN]  f[mm]
[cm] <Ol =<1/200 <1/300 [cm] <Ol <1/200 <1/300

25 70.78 <01| - = = = 25 4719 <01 = = = =

50 39.04 0.3 = = = = 50 26.04 0.3 = = = =

75 26.55 0.7 = = = = 75 17.72 0.7 = = = =
100 20.04 1.3 = = = = 100 13.39 1.2 = = = =
125 16.07 2.0 = = = = 125 10.74 1.9 = = = =
150 13.39 2.9 = = = = 150 8.97 2.7 = = = =
175 11.47 3.9 = = = = 175 7.70 3.7 = = = =
200 10.02 5.1 = = = = 200 6.74 4.8 = = = =
225 8.89 6.5 = = = = 225 5.99 6.0 = = = =
250 7.99 8.0 = = = = 250 5.39 7.5 = = = =
275 7.24 9.7 = = 6.81 9.2 275 4.90 9.0 = = = =
300 6.62 11.6 = = 5.69 10.0 300 4.49 10.8 = = 417 10.0
325 6.09 13.6 = = 4.82 10.8 325 415 12.6 = = 3.55 10.8
350 6.63  15.8 = = 412 11.7 350 3.85 14.6 = = 3.06 11.7
375 523 181 = = 3.56 12.5 375 3.59 16.8 = = 2.66 12.5
400 4.89 20.6 4.74 20.0 3.10 13.3 400 3.37 19.1 = = 2.34 13.3
425 458 233 417 21.3 2.71 14.2 425 3.17 21.5 2.99 21.3 2.07 14.2
450 4.30 26.1 3.68 22.5 2.39 15.0 450 2.99 24.1 2.64 22.5 1.84 15.0
475 4.1 29.1 3.28 23.8 2.11 15.8 475 2.83 26.9 2.35 23.8 1.65 15.8
500 3.8 32.2 2.92 25.0 1.88 16.7 500 2.7 29.8 2.10 25.0 1.49 16.7
525 3.6 35:5 2.62 26.3 1.67 17.5 525 2.6 32.8 1.88 26.3 1.35 17.5
550 3.4 38.9 2.36 27.5 1.49 18.3 550 2.4 36.0 1.69 27.5 1.23 18.3
575 3.3 42.6 2.12 28.8 1.33 19.2 575 2.3 93 1.52 28.8 1.12 19.2
600 3.1 46.3 1.92 30.0 1.19 20.0 600 2.2 42.8 1.38 30.0 1.03 20.0
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Single-span with bending load in one axis

Selection of girder for single span with max. load at f <1/200 [V Vv v v 4]
uniformly-distributed load incl. own weight of girder 1 L $
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Selection of girder for single span with max. load at f <1/200 |
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Ml industrial pipe support system | || =y gl |

Single-span with bending load in one axis

F F
Selection of girder for single span with max. load at f <1/200 L |
. . . . Lo s us g
2 single loads incl. own weight of girder r L ’
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| | [ My gl | Ml industrial pipe support system

Single-span with bending load in two axes (Fy = F,*0.15)
F1atf=L/200, F2 at f=L/300, F at Oper. incl. own weight of girder

MI-90, uniformly distributed load MI-90, one single load

lF

A LA SN S ‘ e | » Z

| E ] | L |
Length of q [kN/m] F [kN] f [mm] F1 [kN] f[mm] F2 [kN] f [mm] Length of span F [kN] f [mm] F1 [kN] f [mm] F2 [kN]  f[mm]
span [cm] < Ouil <1/200 <1/300 [cm] < Ouil <1/200 <1/300

25 435.11 | 108.78 <01 | - = = = 25 51.84 <01 | — = = =

50 108.75 | 54.38 0.4 = = = = 50 26.85 0.3 = = = =

75 48.29 | 36.22 0.8 = = = = 75 18.01 0.7 = = = =
100 2713 | 27.13 1.5 = = = = 100 13.52 1.2 = = = =
125 17.34 | 21.67 2.3 = = = = 125 10.81 1.8 = = = =
150 12.01 | 18.02 8.8 = = = = 150 9.00 2.6 = = = =
175 8.81 | 15.41 45 = = = = 175 7.70 3.6 = = = =
200 6.72 | 13.45 5.9 = = = = 200 6.72 4.7 = = - -
225 530 11.92 7.4 = = = = 225 5.95 6.0 = = = =
250 428 | 10.69 9.2 = = 9.70 8.3 250 5.34 74 = = = =
275 3.52 9.68 11.1 = = 7.95 9.2 275 4.84 8.9 = = = =
300 2.95 8.84 13.2 = = 6.62 10.0 300 4.42 10.6 = = 414 10.0
325 2.50 8.12 15.5 = = 558 10.8 325 4.06 12.5 = = 3.49 10.8
350 2.14 7.50 18.0 7.28 17.5 475 117 350 3.75 14.6 = = 2.97 11.7
375 1.86 6.96 20.7 6.28 18.8 407 125 375 3.48 16.7 = = 2.55 12.5
400 1.62 6.49 23.6 5.45 20.0 352 133 400 3.24 19.1 = = 2.20 13.3
425 1.43 6.07 26.6 477 21.3 3.05 142 425 3.04 21.6 2.98 21.3 1.91 14.2
450 1.27 5.70 29.9 419 22.5 266 15.0 450 2.85 24.3 2.62 22.5 1.66 15.0
475 1.13 5.36 33.3 3.70 23.8 232 158 475 2.68 27.1 2.31 23.8 1.45 15.8
500 1.01 5.05 37.0 3.27 25.0 203 167 500 2.53 30.2 2.05 25.0 1.27 16.7
525 0.91 4.77 40.8 2.90 26.3 1.78 175 525 2.39 33.4 1.82 26.3 1.11 17.5
550 0.82 4.52 44.8 2.58 27.5 156 183 550 2.26 36.7 1.61 27.5 0.97 18.3
575 0.75 4.28 49.0 2.30 28.8 136 192 575 2.14 40.3 1.44 28.8 0.85 19.2
600 0.68 4.07 53.5 2.05 30.0 119 200 600 2.03 44.0 1.28 30.0 0.74 20.0
MI-90, two single loads MI-90, three single loads

S S S

L ow | w g L4 s | wa
Length of span F [kN] f [mm] F1 [kN] f [mm] F2 [kN] f [mm] Length of span F [kN] f [mm] F1[kN]  f[mm] F2 [kN] f [mm]
[cm] <Oul <1/200 <1/300 [cm] <Oul <1/200 <1/300

25 36.81 <01 = = = = 25 24.55 <01 = = = =

50 19.83 0.4 = = = = 50 13.23 0.3 = = = =

75 13.41 0.8 = = = = 75 8.95 0.8 = = = =
100 10.10 15 = = = = 100 6.75 14 = = = =
125 8.09 2.3 = = = = 125 5.41 2.2 = = = =
150 6.74 34 = = = = 150 4.52 3.1 = = = =
175 5.77 4.6 = = = = 175 3.87 4.2 = = = =
200 5.03 6.0 = = = = 200 3.39 5.5 = = = =
225 4.46 7.6 = = 4.42 7.5 225 3.01 7.0 = = = =
250 4.00 9.4 = = 3.56 8.3 250 2.71 8.7 = = 2.60 8.3
275 3.63 11.3 = = 2.92 9.2 275 2.47 10.5 = = 2.15 9.2
300 313l 13.5 = = 243  10.0 300 2.26 12.5 = = 1.81  10.0
325 3.04 15.8 = = 2.05 10.8 325 2.09 14.6 = = 154 108
350 2.81 18.4 2.67 17.5 1.74 117 350 1.94 17.0 192 175 132 117
375 2.61 21.1 2.30 18.8 1.49 12.5 375 1.81 19.5 165 1838 115 125
400 2.43 24.0 2.00 20.0 1.29 13.3 400 1.69 221 144  20.0 1.01 133
425 2.28 27.2 1.75 21.3 112 142 425 159  25.0 125 213 0.89 142
450 2.14 30.5 1.54 22.5 0.98 15.0 450 150  28.0 1.10 225 0.80 15.0
475 2.01 34.0 1.36 23.8 0.85 15.8 475 1.42 311 097 2338 071 158
500 1.89 3r.7 1.20 25.0 0.75 16.7 500 1.35 34.5 0.86 25.0 0.64 16.7
525 1.79 41.6 1.07 26.3 0.65 175 525 129  38.0 0.76 263 0.58 175
550 1.69 45.7 0.95 27.5 0.57 18.3 550 1.23 41.7 0.68 275 053 183
575 1.61 50.5 0.84 28.8 050 19.2 575 117 455 060 28.8 048 192
600 1.53 54.5 0.75 30.0 043  20.0 600 1.12 49.5 0.54 30.0 044 20.0
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Ml industrial pipe support system =111

Single-span with bending load in two axes (Fy =F;*0.15)
F1 bei f =L/200, F2 bei f = L/300, F bei Gzu incl. own weight of girder

MI-120, uniformly distributed load MI-120, one single load

LF

T N A a w . w a

! L ] | L J
Lengthof | q[kW/m] | F[kN]  f[mm] | FI[kN] f[mm] | F2[kN]  f[mm] Length of span FIkN)  f[mm] | FI[kN]  f[mm] F2kN]  f[mm]
span [cm] < Owl <1/200 <1/300 [cm] <Ol <1/200 <1/300

25 737.75| 18444 <041 = = = = 25 87.91 <0.1 = = = =

50 184.42 9221 0.3 = = = = 50 45.53 0.2 = = = =

75 81.91 6143 0.6 = = = = 75 30.54 0.5 = = = =
100 46.03 46.03 1.1 = = = = 100 22.94 0.9 = = = =
125 29.42 36.78 1.7 = = = = 125 18.35 1.3 = = = =
150 20.40 3060 24 = = = = 150 15.28 1.9 = = = =
175 14.96 26.18 3.3 = = = = 175 13.08 2.6 = = = =
200 11.43 2286 4.3 = = = = 200 11.42 315 = = = =
225 9.01 2027 55 = = = = 225 10.13 4.4 = = = =
250 7.28 1820 6.7 = = = 250 9.09 54 = = = =
275 6.00 1649 8.2 = = = = 275 8.24 6.6 = = = =
300 5.02 15.07 9.7 = = = = 300 7.53 7.8 = = = =
325 4.26 13.86 11.4 = = 1314 108 325 6.93 9.2 = = = =
350 3.66 12.82 13.2 = = 1124 117 350 6.41 10.7 = = = =
375 3.18 11.92 15.2 = = 9.71 12.5 3o 5.96 12.3 = = = =
400 2.78 1112 17.3 = = 845 133 400 5.56 14.0 = = 528 133
425 2.45 1042 19.6 = = 740 142 425 5.21 15.8 = = 462 142
450 2.18 9.79 220 = = 6.51 15.0 450 4.89 17.8 = = 407 15.0
475 1.94 9.22 245 8.93 238 576 15.8 475 4.61 19.9 = = 3.60 15.8
500 1.74 8.71 272 797 250 5.11 16.7 500 4.36 221 = = 320 16.7
525 1.57 8.25 30.0 714 263 455 175 525 412 24.4 = = 285 175
550 1.42 7.82 329 6.42 275 406 183 550 3.91 26.9 = = 254 183
575 1.29 7.43 36.0 579 288 3.63 19.2 575 3.72 29.4 3.62 28.8 227 192
600 1.18 7.07 393 523 30.0 325 20.0 600 3.54 321 3.27 30.0 2.03 20.0
MI-120, two single loads MI-120, three single loads

IS S S

Dl ow o va | s | s | s

| IR ! ) L |

Length of span F [kN] f [mm] F1 [kN] f [mm] F2 [kN]  f[mm] Length of span F [kN] f [mm] F1 [kN] f [mm] F2 [kN] f [mm]
[cm] <Ol <1/200 <1/300 [cm] < Ol <1/200 <1/300

25 62.44 <01 = = = = 25 41.63 <0.1 = = = =

50 33.63 0.3 = = = = 50 22.43 0.2 = = = =

75 22.75 0.6 = = = = 75 15.18 0.6 = = = =
100 17.14 1.1 = = = = 100 11.45 1.0 = = = =
125 13.73 1.7 = = = = 125 9.18 1.6 = = = =
150 11.44 2.5 = = = = 150 7.66 2.3 = = = =
175 9.80 3.4 = = = = 175 6.57 3.1 = = = =
200 8.56 4.4 = = = = 200 5.75 41 = = = =
225 7.59 5.6 = = = = 225 5.11 5.2 = = = =
250 6.82 6.9 = = = = 250 4.60 6.4 = = = =
275 6.18 8.3 = = = = 275 418 7.7 = = = =
300 5.65 9.9 = = = = 300 3.83 9.2 = = = =
325 519 11.7 = = 482 10.8 325 3.54 10.8 = = = =
350 4.81 13.5 = = 412 117 350 3.28 12.5 = = 3.06 11.7
375 4.47 195 = = 356 125 Sy 3.06 14.3 = = 2.66 12.5
400 417 17.7 = = 310 133 400 2.87 16.3 = = 2.34 13.3
425 3.91 20.0 = = 2.71 14.2 425 2.70 18.4 = = 2.07 14.2
450 3.67 22.4 = = 239 150 450 2.55 20.6 = = 1.84 15.0
475 3.46 25.0 3.28 23.8 2.11 15.8 475 2.41 22.9 2.35 23.8 1.65 15.8
500 227 217 2.92 25.0 1.88 16.7 500 2.29 25.4 2.10 25.0 1.49 16.7
525 3.09 306 2.62 26.3 167 175 525 2.18 28.0 1.88 26.3 1.35 17.5
550 2.93 33.6 2.36 27.5 149 183 550 2.08 30.7 1.69 27.5 1.23 18.3
575 279 368 2.12 28.8 133 192 575 1.99 33.5 1.52 28.8 1.12 19.2
600 2.65 401 1.92 30.0 1.19  20.0 600 1.91 36.5 1.38 30.0 1.03 20.0
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| | [ My gl | Ml industrial pipe support system

Single-span with bending load in two axes (Fy = F;*0.15)

Selection of girder for single span with max. load at f <1/200 [v v ¥« b v
uniformly-distributed load incl. own weight of girder 1 L |
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3 \ \\\\
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\\\ TT==4a
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Length of span [cm]
:
Selection of girder for single span with max. load at f <1/200 *
single central load incl. own weight of girder | e ]
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Ml industrial pipe support system | || =y gl |

Single-span with bending load in two axes (Fy = F;*0.15)

Selection of girder for single span with max. load at f <1/200 lF v
2 single loads incl. own weight of girder | | Lf Y !
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\ \ \ \
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F F F
Selection of girder for single span with max. load at f <1/200 l l l
3 single loads incl. own weight of girder | L), ua ‘L L), e |
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=111 Ml industrial pipe support system

MIC-90 / 120-U crossbeam connector (rec. loads)

MIC-90-U T Fyrec [kN] FXrec [kN] Fzrec [kN]
or MIC-129-U 9.70 1.70 12.00
on MI-90 girder
MIC-90-U
MIC-120-U | &M
Fx
YRz
MIC-90-U Loading Fyrec [kN] FXrec [KN] Fzrec [kN]
5 * Yrec * FXrec * IZrec
or MIC-120-U 10.30 1.70 13.70

on MI-120 girder

{ by=
MI-120 | < Wl

MIC-90-U
MIC-120-U

=

MI-90/MI1-12

K

\
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Ml industrial pipe support system

MIC-90-L cantilever connector (rec. loads)

MIC-90-L Loadi Fyrec [kN Fxrec [kN Fzrec [kN Myrec [kN Mxrec [kN Mzec [kN
- + + + + + +
on M|-90 or #+ Fyrec [kN] * X 1 + Fzrec [kN] + Myrec [kNm] + Mxrec [kNm] + Mzrec [kNm]
MI-120 girder 13.20 18.60
13.20 18.60
LA 060 0.15
My 5.08 0.67
E 3.51 0.67
I 040 1.40 0.10
(mx D 0.50
[Mx | 2.50 0.50
13.20 3.10 18.60 0.67 0.10
6.30 2.00 0.50
2.00 6.30 0.50
0.38 2.50 0.55 0.03 0.08
*Only loading in one direction is permissible (// = or).

Moments and loading configurations

LF1 LF2 LF3 LF4
> I >

Fy iz

Fy

Fiy

i

M Fi
Y w Fy R
) R
.
| e
X E Fz!
F; X ! Fi
Fy : - MI-90/120
F2 = t
Fy = vertical load LF = loading LF2a = Moment My induced by F, ~ LF3ST = cantilever with support
Fy = horizontal load configuration  LF2b = Moment My induced by Fy LF30ST = cantilever without support

page 5.68



=111 Ml industrial pipe support system

MIC-T pedestal connector (rec. loads)

MIC-T Load Fyrec [kN] Fxrec [KN] Fzres [kN]

onMI-90 and MI-120 =Ere - ™ -
[maxFy | 9.80 = =
[maxFz | = = 20.00
6.00 - 10.00
3.50 1.00 10.00
max Fx+Fy+Fz 6.00 0.75 10.00

Loads apply only when used in pairs.
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Ml industrial pipe support system

MIC-90 / 120-E girder extension (rec. loads)

MIC-90-E
MI-90 extension

MIC-120-E
MI-120 extension

Loading:

FyJ/Fz**

Fy + Fz

LF5

+ Fyrec [kN] + Fxrec [kN] + Fzrec [kN] + Myrec [kNm] + Mxrec [kNm] + Mzrec [kNm]
34.00

4.90* 4.90*
4.90* 4.90*

1.20

1.20
1.82

4.90* 4.90* 1.20 1.20

The end of each girder must be fastened with 4 bolts inserted crosswise.

* The loads apply to a max. span length of 100 cm. For information on greater span lengths, please contact our technical
consultancy service.

** Loading permissible in only one direction (// = or).

Loading:

FyJ/Fz**

Fy + Fz

+ FVrec [kN] * FXrec [kN] + Fzrec [kN] + MVren [kNI'I'I] + MXrec [kNm] +Mzrec [kNm]
38.60

4.90* 8.20*
4.90* 8.20*

1.20

2.00 0.67

2.48
4.90% 8.20” 2.00 1.20

The end of each girder must be fastened with 4 bolts inserted crosswise.

* The loads apply to a max. span length of 100 cm. For information on greater span lengths, please contact our technical
consultancy service.

** Loading permissible in only one direction (// = or).

Moments and loading configurations

LF1 , LF2 LF3
Fv Fu
MyQ My R 7% i jﬂ
Fy
/ Fu
AR (o pedtd| K2
X Fz!
F, Fx z i
Fy |
‘& Fy |
F2 7 v
Fy = vertical load LF =loading LF2a = Moment My induced by F,  LF3ST = cantilever with support
Fy = horizontal load configuration ~ LF2b = Moment My induced by Fy LF30ST = cantilever without support

LF5 = combined loading through simultaneous action in Fy and F.
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=111 Ml industrial pipe support system

MIC-S90-AA / A connector on steel beam (rec. loads)

MIC-S90-AA ——

Loading: + FVrm: [kN] + FxXrec [KN] + Fzrec [kN] + MVren [kNm] + Mxrec [kNm] + Mzrec [kNm]

Fy /[ Fz* 3.00 3.00
2.12 212
2.20 0.50
2.20 0.55
5.00 1.60 0.40
1.20 5.00 0.30
0.50 0.10
0.50 0.10
LF1 1.56 5.00 1.56 0.40

Loading permissible in only one direction (// = or).
Fastened with two MI-GC-M12 beam clamps (see individual parts).

Loading: * Fyrec [kN] * Fxrec [kN] *Fzrec [KN] ~ + Myrec [KNm] = Mxrec [KNm]  + Mzrec [kNm]

[Fx 14.70

6.00 6.00

4.24 4.24

(my 4.40 0.67 (0.88)

(A 240 0.60
(mvz ) 5.00 0.67
[Py | 5.00 4.40 0.66

[mx | 0.80 0.47
LC 080 047

1.40 5.00 1.40 0.42 0.21 0.42
1.40 5.00 1.40 0.67 0.21 0.45
8.70 1.10 0.28

1.10 8.70 0.28

0.66 4.30 0.67 (0.80) 0.12
1.49 7.00 4.14 0.67
3.11 14.70 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts). Values in brackets () apply to use of three bolts in
square sections, two inserted in the direction of the horizontal force and one at 90° (also see Ml applications).

Note: The third bolt (MIA-OH-90 304889) must be ordered additionally.
Loading permissible in only one direction (// = or).

Moments and loading configurations
LF1

LF2
, R Fy ,
My /I\ M b 7+/ Fu F‘ﬁjﬁ
Yohi
Fy

LF3

Fy

‘/QMZCF @\X‘Fx F%Wt Fy L

F
y
F; Fx Fx in i
Fy gi i
F, Fz
Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by Fy

LF3ST = cantilever with support LF30ST = cantilever without support
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Ml industrial pipe support system

MIC-S90-B/C connector on steel beam (rec. loads)

MIC-S90-B  ——

Loading: + FVrec [kN] + Fxrec [kN] + Fzrec [kN] + Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
[Fx 10.20
6.00 6.00
4.24 4.24
My ] 4.40 0.67  (0.88)
[ 32 0.67
[FxMz | 4.00 5.00 0.60
U 5.00 4.40 0.63
[Mx 1.86 0.47
(Mx KD 047
1.73 4.35 1.73 0.35 0.21 0.35
1.73 3.70 1.73 0.67 0.21 0.28
8.70 1.35 0.34
1.35 8.70 0.34
0.66 4.40 0.67 (0.85) 0.13
1.49 4.76 414 0.63
T s 10.20 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts). Values in brackets () apply to use of three bolts in
square sections, two inserted in the direction of the horizontal force and one at 90° (also see Ml applications).

Note: The third bolt (MIA-OH-90 304889) must be ordered additionally.
Loading permissible in only one direction (// = or).

B
MIC sgo c '_‘ + FVrsc [kN] + FXrec [kN] + Fzrec [kN] + Myrac [kNm] + MXrec [kNm] +Mzrec [kNm]

7.20
6.00 6.00
4.24 4.24
4.00 0.67  (0.88)
3.80 0.67
4.00 4.10 0.50
3.40 4.40 0.66
2.10 0.53
210 0.53
2.00 3.56 0.90 0.28 0.21 0.28
2.00 3.00 0.90 0.59 0.21 0.23
7.20 1.13 0.47
1.13 7.20 0.47
0.66 4.40 0.67  (0.88) 0.14  (0.45)
1.49 3.87 4.14 0.51 (0.78)
3.11 7.20 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts). Values in brackets () apply to use of three bolts in
square sections, two inserted in the direction of the horizontal force and one at 90° (also see Ml applications).

Note: The third bolt (MIA-OH-90 304889) must be ordered additionally.
Loading permissible in only one direction (// = or).

Moments and loading configurations
LF1 LF2 LF3
Fy , Fv

el || A
Y Fv Fy Fy

;y/MZCl) FX Fuﬁjg% Fi jﬂ%ﬁ{

Fz x Fx in Fi
F |
F, Fz ¥
Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by Fy,

LF3ST = cantilever with support LF30ST = cantilever without support
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=111 Ml industrial pipe support system

MIC-S90-A / B-xxx welded bracket - connector on steel beam
(rec. loads)

MIC-S90-A-500 =——

Loading: + FVrec [kN] + FXrec [kN] + Fzrec [kN] * Myrec [kNm] + MXrec [kNm] + Mzrec [kNm]

-750 ] 18.80

-1000 ﬁ‘éﬁ 6.00 6.00

B} 3 CEEE 42 4.24

1500 L 440 140

-2000 I 400 1.00
(FxMz YN 7.60 1.10
m_ 6.90 4.00 1.00
[Mx 2.10 053
T 20 0.53
2.00 7.40 2.00 0.60 0.21 0.60
2.00 7.40 2.00 0.60 0.21 0.60
15.00 113 0.47
1.13 15.00 0.47
0.66 4.40 1.10 0.17
1.49 7.00 414 1.10
3.11 18.80 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts).
Loading permissible in only one direction (// = or).

MIC-S90-B-500 Loading: + Fyrec [kN] + Fxrec [kN] +Fzioe [KN] = Myrec [KNm] = Mxrec [KNM] Mzec [kNM]
-750 (x| 11.70
- 6.00 6.00
1000 421 421

-1500 Wy 440 140

-2000 LA 440 1.10
(Fviz - ) 510 0.90
[Fxmy | 5,00 4.00 0.80
[mx | 2.10 0.53
(Mx 2.10 0.53
2.00 5,00 2.00 0.50 0.21 0.50
2.00 5.00 2.00 0.50 0.21 0.50
11.70 1.13 0.47
1.13 11.70 0.47
0.66 4.40 0.90 0.14
1.49 5.70 414 0.80
3.11 11.70 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts).
Loading permissible in only one direction (// = or).

Moments and loading configurations

LF1 LF2 LF3
- F > gl
o T || o a3 _ta
i Fy Fu
?y/MZCP Py F%% Fi jLF“ 7+( Fu
F, Fx Fx FZ% Fy
F l
Fz F, g
Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by F

LF3ST = cantilever with support LF30ST = cantilever without support
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MIC-S90-C-xxx welded bracket - connector on steel beam

(rec. loads)

MIC-S90-C-500 =——

Loading: + FVrec [kN] + Fxrec [KN] + Fzrec [kN] + MVren [kNm] + MxXrec [kNm] + Mzrec [kKNm]
-750 L 810
-1000 Fy// Fz* 6.00 6.00
_ G 2 424
1500 T— 400 100
-2000 I 440 1.10
U 4.00 4.60 0.60
[FxMy | 4.00 4.00 0.60
(Mx 2.10 0.53
(Mx A 0.53
2.00 3.90 2.00 0.40 0.21 0.40
LF1b 2.00 3.90 2.00 0.40 0.21 0.40
8.10 1.13 0.47
LF2h 1.13 8.10 0.47
LF3 oST 0.66 4.40 0.90 0.14
teul | F3 ST 1.49 4.60 414 0.60
3.11 8.10 3.1
Fastened with four MI-GC-M12 beam clamps (see individual parts).
Loading permissible in only one direction (// = or).
Moments and loading configurations
LF1 LF2 LF3

Fz

My N y

Fy

Fi

@ Tﬂi

A

Fx

I

Fy

I

Fy

Fz

i

i

i

i

i

i
»

'

T

Fz Fz
Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by Fy
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=111 Ml industrial pipe support system

MIC-S120-A /B /C connector on steel beam (rec. loads)

MIC-S120-A =——

Loading: + FVrec [kN] + Fxrec [kN] * Fzrec [kN] + Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
[Fx 16.50
6.00 6.00
4.24 4.24
My ] 4.40 0.93 (1.28)
LA 2380 0.67
[FxMz | 4.00 6.00 0.67
[FxMy | 6.09 4.40 0.77
[Mx 0.80 0.47
(Mx ] 0.80 047
1.40 6.00 1.40 0.49 0.21 0.49
1.40 6.00 1.40 0.90 0.21 0.45
9.70 1.10 0.28
1.10 9.70 0.28
0.66 4.30 0.93 (1.00) 0.15
1.49 7.00 414 0.67
3.11 16.50 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts). Values in brackets () apply to use of three bolts in
square sections, two inserted in the direction of the horizontal force and one at 90° (also see Ml applications).

Note: The third bolt (MIA-OH-120 304890) must be ordered additionally.
Loading permissible in only one direction (// = or).

MIC-S120-B  ——=

Loading: + FVrec [kN] + Fxrec [kN] * Fzrec [kN] + Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
[Fx 11.30
[Fy/Fzx ) 6.00
GEEA 424 4.24
My ] 4.40 0.93 (1.20)
LA 440 0.67
[FxMz | 4.00 6.00 0.67
" 6.20 4.40 0.63
[Mx 1.86 0.47
(Mx ] 1.86 047
1.73 4.35 1.73 0.35 0.21 0.35
1.73 3.90 1.73 0.76 0.21 0.29
9.70 1.35 0.34
1.35 9.70 0.34
0.66 4.40 0.93 (1.00) 0.15
1.49 4.76 414 0.63
3.11 11.30 3.1

Fastened with four MI-GC-M12 beam clamps (see individual parts). Values in brackets () apply to use of three bolts in
square sections, two inserted in the direction of the horizontal force and one at 90° (also see MI applications).

Note: The third bolt (MIA-OH-120 304890) must be ordered additionally.
Loading permissible in only one direction (// = or).

Moments and loading configurations

LF1 LF2 LF3 LF4

My /I\ MX

)/fs O@\\

Fy M; 1 Fx

FZ Fx FX in ‘“ //,//,
% Fy
F, Fz

Fy = vertical load LF =loading LF1a/b = different loads, see tables
Fy = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by Fy

LF3ST = cantilever with support LF30ST = cantilever without support
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MIC-S120-C connector on steel beam (rec. loads)

MIC-S120-C
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Loading: + FVrec [kN] + Fxrec [kN] + Fzrec [kN] + Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
[Fx 8.10
6.00 6.00
4.24 4.24
My ] 4.40 0.93 (1.10)
Mz 0.67
T 400 4.35 0.50
[FxMy | 3.70 4.40 0.72
[Mx 210 0.53
(Mx  PET) 0.53
2.00 3.56 0.90 0.28 0.21 0.28
2.00 3.30 0.90 0.64 0.21 0.25
8.10 1.13 0.47
1.13 8.10 0.47
0.66 4.40 0.93 (1.00) 0.15
1.49 3.87 414 0.51
3.11 8.10 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts). Values in brackets () apply to use of three bolts in
square sections, two inserted in the direction of the horizontal force and one at 90° (also see Ml applications).

Note: The third bolt (MIA-OH-120 304890) must be ordered additionally.
Loading permissible in only one direction (// = or).

Moments and loading configurations

LF1 LF2 LF3
P NI i
sty | el 2
v Ry Fy
A e e
F, F,
Fy = vertical load LF =loading LF1a/b = different loads, see tables
Fy = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by Fy

LF3ST = cantilever with support LF30ST = cantilever without support
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MIC-S120-A / B-xxx welded bracket - connector on steel beam
(rec. loads)

MIC-S120-A-500 —

+ FVren [kN] + Fxrec [KN] + Fzrec [kN] + Mv'en [kNm] + MxXrec [kNm] + Mzrec [kKNm]
-750 Ca— 20.70
-1000 7 [: 6.00 6.00
i 4.24 4.24
My 4.40 1.70
LA 440 1.20
(Fxviz Y 7.00 1.40
[FxMy | 6.90 4.40 1.10
[Mx 2.10 0.53
[CE 210 0.53
2.00 6.20 2.00 0.70 0.21 0.70
2.00 6.20 2.00 0.70 0.21 0.70
15.00 1.13 0.47
1.13 15.00 0.47
0.66 4.40 1.30 0.20
1.49 7.00 4.14 1.10
220 3.11 20.70 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts).
Loading permissible in only one direction (// = or).

MIC-S120-B-500 —°

Loading: + FVre:; [kN] + FXrec [kN] + Fzrec [kN] * Myrec [kNm] + MXrec [kNm] + Mzrec [kNm]
-750 13.00
- 6.00 6.00
1000 CICa 21

-1500 y 440 140
LA 440 1.20
U 400 5.70 1.00
[Py | 5.10 4.00 0.90
(M 210 053
(Mx 2.10 0.53
2.00 5.00 2.00 0.60 0.21 0.60
2.00 5.00 2.00 0.60 0.21 0.60
13.00 1.13 0.47
1.13 13.00 0.47
0.66 4.40 1.30 0.20
1.49 7.00 414 0.80
3.11 13.00 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts).
Loading permissible in only one direction (// = or).

Moments and loading configurations

LF1 LF2 LF3

M My
BHN,

v
Fz
Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration  LF2a = Moment My induced by F, LF2b= Moment My induced by Fy

LF3ST = cantilever with support LF30ST = cantilever without support
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MIC-S120-C-xxx welded bracket - connector on steel beam

(rec. loads)

MIC-S120-C-500
-750
-1000
-1500
-2000
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220

Loading: + FVrec [kN] + FXrec [kN] + Fzrec [kN] + Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
[Fx 9.10

Fy // Fz* 6.00 6.00
4.24 4.24
My 4.40 1.10
LA 440 1.20
[FxMz | 4.00 5.00 0.70
(Fxvy | 4.70 4.00 0.60
[Mx 210 053
L o0 053
2.00 3.80 2.00 0.50 0.21 0.50

LF1b 2.00 3.80 2.00 0.50 0.21 0.50
9.10 1.13 0.47

LF2h 1.13 9.10 0.47

LF3 oST 0.66 4.40 1.00 0.15

LF3 ST 1.49 5.00 414 0.70
3.11 9.10 3.11

Fastened with four MI-GC-M12 beam clamps (see individual parts).

Loading permissible in only one direction (// = or).

Moments and loading configurations
LF1 LF2 LF3 LF4

F

Fy

P

Fy
Fi

o
s i

Fz

Fx

e

Fy
Fy

Fy|

i

i

i

i

[

g
»

?

MI-90/120

Fy = vertical load
F = horizontal load

LF -

loading
configuration

LF3ST= cantilever with support

LF1a/b = different loads, see tables
LF2a= Moment My induced by F, LF2b=Moment My induced by F,
LF30ST = cantilever without support




th I I Ml industrial pipe support system

MIC-C90-U/AA connector on concrete (rec. loads)

MIC-C90-U
crossbeam connector

Loading: + Fyrec [kN] + FXrec [kN] * Fzrec [kN]
I = = =

Fy /[ Fz* 5.82 = 13.20
5.82 - 11.67

When Fy — elongated hole in Fy-direction with injection nut and filled with Hilti HIT HY 150 (dynamic set).

Fastened to concrete by way of approved Hilti HST (R) M12 anchor; alternative approved Hilti anchors are the HDA, HVZ,
HIT-TZ of the same nominal diameter and same version.

Loading permissible in only one direction (// = or).

MIC-C90- Loadi Fyos (N] % Fxee (KN] Fze (KN] = Myrec [KNM] = Mxeeo (KNM] 2 Mzeee (KNI
- aaing. * FYr + FXr + FZn * I m + IVIXre m + MZr m

cantilever connector = 580 i (A - =

FyJ/Fz" 873 1320

8.73 11.67

My 2.50 067 (0.88)

Fbly | 360 200 040

160 360 1.60 040

7.00 5.00

200 When Fy — elongated hole in Fy-direction with injection nut and filled with Hilti HIT HY 150 (dynamic set).

Values in brackets () apply to use of three bolts in square sections, two inserted in the direction of the horizontal force and
one at 90° (also see Ml applications).
Note: The third bolt (MIA-OH-90 304889) must be ordered additionally.

Fastened to concrete by way of approved Hilti HST (R) M12 anchor; alternative approved Hilti anchors are the HDA, HVZ,
Fx HIT-TZ of the same nominal diameter and same version.

Loading permissible in only one direction (// = or).

Moments and loading configurations

Fy = vertical load
Fy = horizontal load

LF = loading LF1a/b = different loads, see tables
configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by Fy
LF3ST = cantilever with support LF30ST = cantilever without support
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MIC-C90 /120-D connector on concrete (rec. loads)

MIC-C90-D

MIC-C120-D

page 5.80

Loading: + FVrec [kN] + Fxrec [kN] + Fzrec [kN] + Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
[Fx 22.00
28.10 28.10
28.10 28.10
My 720 | 067 (0.88)
[ 2 0.67
[Pz | 4.40 7.00 0.67
U 7.00 4.40 0.67 (0.88)
(Mx 13.30 1.82  (2.74)
[ 1330 182  (2.74)
2.70 7.40 2.70 0.67 0.21 0.67
8.70 2.00 0.50
2.00 8.70 0.50
2.00 7.00 0.67 (0.88) 0.23
2.50 7.00 7.00 0.67
15.00 12.00 15.00

Values in brackets () apply to use of three bolts in square sections, two inserted in the direction of the horizontal force and
one at 90° (also see Ml applications). Note: The third bolt (MIA-OH-90 304889) must be ordered additionally.

Fastened to concrete by way of approved Hilti HST (R) M16 anchor; alternative approved Hilti anchors are the HDA, HVZ,
HIT-TZ of the same nominal diameter and same version.

*Loading permissible in only one direction (// = or).

ding: * FVrec [kN] + Fxrec [kN] + Fzrec [kN] * Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
[Fx 22.00
28.10 28.10
28.10 28.10
My 8.40 093 (1.28)
Mz 8.00 0.67
[FxMz | 4.40 8.90 0.67
(FxMy | 8.90 4.40 093 (1.10)
(Mx 13.30 248  (3.52)
(Mx 13.30 248  (3.52)
2.70 9.50 2.70 0.93 0.21 0.67
9.70 2.00 0.50
2.00 9.70 0.50
2.00 7.00 093 (1.28) 0.24
2.50 7.00 7.00 0.67
15.00 12.00 15.00

Values in brackets () apply to use of three bolts in square sections, two inserted in the direction of the horizontal force and
one at 90° (also see Ml applications).

Note: The third bolt (MIA-OH-120 304890) must be ordered additionally.
Fastened to concrete by way of approved Hilti HST (R) M16 anchor; alternative approved Hilti anchors are the HDA, HVZ,
HIT-TZ of the same nominal diameter and same version.

*Loading permissible in only one direction (// = or).

Moments and loading configurations

LF1 LF2 LF3
LSRR
Fy MZC—P Fx
F, Fx Fyx Fz§ Fa
= s
Fz Fz

Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by Fy,

LF3ST = cantilever with support LF30ST = cantilever without support
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MIC-C90 /120-D-xxx welded bracket - connector on concrete
(rec. loads)

MIC-C90-D-500

Loading: + FVrec [kN] + Fxrec [kN] * Fzrec [kN] + Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]
-750 LR 2550
-1000 30.00 30.00
1500 HEEEE 00 o | om
-2000 iz 2.20
[FxMz | 5.60 8.22 1.23
My | 8.22 5.60 123
[(Mx ] 16.00 4.00
[l 16.00 4.00
3.60 8.80 3.60 0.80 0.21 0.80
13.50 2.00 0.50
2.00 13.50 0.50
2.00 7.00 1.70 0.26
2.50 7.00 7.00 1.60
18.00 18.00 18.00

Fastened to concrete by way of approved Hilti HST (R) M16 anchor; alternative approved Hilti anchors are the HDA, HVZ,
HIT-TZ of the same nominal diameter and same version.

*Loading permissible in only one direction (// = or).

MIC-C120-D-500

-750 * FVren [kN] + Fxrec [kN] + Fzrec [kN] * Myrec [kNm] + MXrec [kNm] +Mzrec [kNm]

25.50
-1000 28.10 33.00
-1500 10 ?ggg 250
-2000 10.00 2.50
5.60 12.33 1.85
12.33 5.60 1.85
16.00 4.40
16.00 4.40
4.00 10.00 4.00 1.00 0.25 1.00
13.50 2.00 0.50
2.00 13.50 0.50
2.00 8.00 2.00 0.30
2.50 7.00 7.00 2.00
18.00 18.00 18.00

Fastened to concrete by way of approved Hilti HST (R) M16 anchor; alternative approved Hilti anchors are the HDA, HVZ,
HIT-TZ of the same nominal diameter and same version.

*Loading permissible in only one direction (// = or).

Moments and loading configurations
LF1 LF2 LF3
- F > i
ot |y | T
V| vV

< MZ(—P 3 F%j;% Ry Fi R

Fy
F; Fx Fy FZ§ Fy
F P
F, Fz ¥
Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration ~ LF2a = Moment My induced by F, LF2b= Moment My induced by F,

LF3ST = cantilever with support LF30ST = cantilever without support
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MIC-U-MA angle connector on girder

MIC-U-MA

Tensile and compressive loads:
on MI-90/MI-120 MIC-U-MA girder connector

F [kN]

Always to be used in pairs.

MIC-SA/SB/SC-MA angle connector on steel (rec. loads)

MIC-SA-MA/ Tensile and compressive loads Tensile and compressive loads Tensile and compressive loads
i ressivi : i ressivi : i ressivi :
MIC-SB-MA/MIC-SC-MA MIC-SA-MA MIC-SB-MA MIC-SC-MA
for MI-90/MI-120 steel connector steel connector steel connector
Ny
‘ 4?‘9‘7/&5
6’50/

\430

45° only pression

The recommended load is limited by fastening to the steel beam with four MI-GC-M12 beam clamps (see individual parts).

220

MIC-CU-MA angle connector on concrete (rec. loads)

MIC-CU-MA

Tensile and compressive loads:
for MI-90/MI-120 MIC-CU-MA on concrete with M12 anchor

F [kN]

[ 7.1
3° | 5.0
45° | 5.0 (HST 4.0)
[60° | 5.0 (HST 4.0)
90° | 6.0 (HST5.3)
10.0

Fastened to concrete by way of:

Approved Hilti HST (R) M12 anchor; alternative approved Hilti anchors are the HDA, HVZ, HIT-TZ of the same nominal
diameter and same version.
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MI-SGC-M12 beam clamp (rec. loads)

MI-SGC-M12 MI-SGC-M12 beam clamp
M12 x 85 -8.8 Loading: + Fy [kN] + Fx [kN] + Fz [kN]
rechx | 5.80
1.50 1.50
1.06 1.06
+Fx 1.10 5.80
5.80 1.10
0.78 5.80 0.78

All loads apply to 1 beam clamp.
Beam clamps must always be used in pairs.
Not suitable for dynamic loading!

* Only one loading direction permissible (// = or).
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MIC-SPH-90 / 120 plate for weld-on tabs (rec. loads)

MIC-SPH-90

Loading: + Fy [kN] + Fx [kN] + Fz [kN]
for MI-90 rec Fy//Fx//Fz* 6 5 5

* Only one loading direction permissible (// = or).
The steel U-bolt must not be used for fastening pipes (risk of pinching the pipe).

MIC-SPH-120

Loading: + Fy [kN] + Fx [kN] + Fz [kN]
for MI-120 rec Fy// Fx//Fz* 6 5 5

* Only one loading direction permissible (// = or).
The steel U-bolt must not be used for fastening pipes (risk of pinching the pipe).
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MIC-PG low friction insert

Loading: + Fy [kN] + Fx [kN] + Fz [kN]
30

MIC-PS90 / 120 sliding support clamps (rec. loads)

Loading: + Fx [kN] - Fz [kN] + Fz [kN]
rec Fy//Fx//Fz* 4.2 6 30

Values apply only to connecting parts. Must be used in pairs. Tightening torque = 60 Nm.
*Only one loading direction permissible (// = or).
The steel U-bolt must not be used for fastening pipes (risk of pinching the pipe).

MIC-PS120
for MI-120

MIC-PS90
for MI-90

MIA-BO90 /120-M12 fixed point clamps (rec. loads)

Lastfalle: + Fy [kN] + Fx [kN] - Fz [kN] + Fz [kN]
rec Fy//Fx//Fz* 12 10 10 30

Values apply only to connecting parts. Must be used in pairs.
*Only one loading direction permissible (// = or).
The steel U-bolt must not be used for fastening pipes (risk of pinching the pipe).

MIA-B0O90-M12 10 MIA-B120-M12 5102
for MI-90 ) e for MI-120 b

126
156
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MI-PS1/1, MI-PS2/1, MI-PS2/2 pipe supports (max. loads*)

MI-PS1/1 _ - i .
DN  Pipe outside dia. [mm] Ordering designation  =Fy [kN] +Fx [kN]  +Fz [kN] —Fz [kN]
25 | ) 85 | MI-PS1/1  25-85 0.3 0.4 0.8 0.3
| 25 | 33.7 140 | MI-PS1/1 25-140 0.3 0.4 0.8 0.3
[ 40 | 48.3 85 | MI-PS1/1  40-85 0.3 0.5 1.0 0.3
| 40 | 48.3 140 | MI-PS1/1 40-140 0.3 0.5 1.0 0.3
K 60.3 85 | MI-PS1/1  50-85 0.6 0.9 1.8 0.6
| 50 | 60.3 140 | MI-PS1/1 50-140 0.6 0.9 1.8 0.6
| 65 | 76.1 85 | MI-PS1/1  65-85 0.7 1.1 2.1 0.7
| 65 | 76.1 140 | MI-PS1/1_ 65-140 0.7 1.1 2.1 0.7
K 88.9 85 | MI-PS1/1  80-85 0.8 1.2 2.3 0.8
| 80 | 88.9 140 | MI-PS1/1 80-140 0.8 1.2 2.3 0.8
K 114.3 85 | MI-PS1/1 100-85 1.7 2.5 5.0 1.7
(100 | 114.3 140 | MI-PS1/1_100-140 1.7 2.5 5.0 1.7
(125 | 139.7 85 | MI-PS1/1 125-85 1.9 2.9 5.8 1.9
(125 | 139.7 140 | MI-PS1/1 125-140 1.9 2.9 5.8 1.9
(150 | 168.3 85 | MI-PS1/1 150-85 2.1 3.2 6.4 2.1
150 | 168.3 140 | MI-PS1/1 150-140 2.1 3.2 6.4 2.1

DN  Pipe outside dia. [mm] Ordering designation  =Fy [kN] +Fx [kN]  +Fz [kN] —Fz [kN]
25 | ) 85 | MI-PS2/1 25-85 0.5 0.8 15 05
| 25 | 33.7 140 | MI-PS2/1  25-140 0.5 0.8 15 0.5
[ 40 | 48.3 85 | MI-PS2/1  40-85 0.7 1.0 2.0 0.7
| 40 | 48.3 140 | MI-PS2/1  40-140 0.7 1.0 2.0 0.7
K 60.3 85 | MI-PS2/1  50-85 1.2 1.8 3.5 1.2
| 50 | 60.3 140 | MI-PS2/1  50-140 1.2 1.8 35 1.2
| 65 | 76.1 85 | MI-PS2/1  65-85 1.4 2.1 42 1.4
| 65 | 76.1 140 | MI-PS2/1  65-140 1.4 2.1 4.2 1.4
KN 88.9 85 | MI-PS2/1 80-85 1.6 2.4 4.7 1.6
| 80 | 88.9 140 | MI-PS2/1  80-140 1.6 2.4 47 1.6
K 114.3 85 | MI-PS2/1 100-85 2.0 3.0 6.0 2.0
(100 | 114.3 140 | MI-PS2/1 100-140 2.0 3.0 6.0 2.0
(125 | 139.7 85 | MI-PS2/1 125-85 2.3 35 7.0 2.3
(125 | 139.7 140 | MI-PS2/1 125-140 2.3 35 7.0 2.3
(150 | 168.3 85 | MI-PS2/1 150-85 2.7 4.0 8.0 2.7
150 | 168.3 140 | MI-PS2/1_150-140 2.7 4.0 8.0 2.7
EX 219.1 107 | MI-PS2/1 200-107 3.2 4.8 95 3.2
200 | 219.1 142 | MI-PS2/1 200-142 3.2 4.8 95 3.2
ER 273.0 107 | MI-PS2/1 250-107 35 5.3 10.5 35
EN 273.0 142 | MI-PS2/1 250-142 35 5.3 10.5 3.5
(300 | 3239 107 | MI-PS2/1 300-107 3.8 5.8 1.5 3.8
300 | 3239 142 | MI-PS2/1 300-142 3.8 5.8 115 38
MI-PS2/2 : S : .
Pipe outside dia. [mm] Ordering designation  +Fy [kN] +Fz[kN]  -Fz[kN]
219.1 107 | MI-PS2/2 200-107 4.0 - 12.0 4.0
219.1 142 | MI-PS2/2 200-142 4.0 - 12.0 4.0
273.0 107 | MI-PS2/2 250-107 5.0 - 15.0 5.0
273.0 142 | MI-PS2/2 250-142 5.0 - 15.0 5.0
3239 107 | MI-PS2/2 300-107 5.3 - 16.0 5.3
3239 142 | MI-PS2/2 300-142 5.3 - 16.0 5.3
355.6 142 | MI-PS2/2 350-142 5.9 - 17.8 5.9
355.6 192 | MI-PS2/2 350-192 5.9 - 17.8 5.9
406.4 142 | MI-PS2/2 400-142 6.0 - 18.7 6.0
406.4 192 | MI-PS2/2 400-192 6.0 - 18.7 6.0
508.0 142 | MI-PS2/2 500-142 6.0 - 21.3 6.0
508.0 192 | MI-PS2/2 500-192 6.0 - 21.3 6.0
610.0 142 | MI-PS2/2 600-142 6.0 - 28.0 6.0
610.0 192 | MI-PS2/2 600-192 6.0 - 28.0 6.0

* When using the pipe supports, consideration must be given to the max. loading capacity of
connecting parts.

page 5.86



HIhTI Ml industrial pipe support system
MI-DPR roller support (rec. loads)

MI-DPR

Pipe center Pipe outside dia. [mm] Fzrec [kN]
for MI'90/ MI'120 219-406 15
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MIC-UB90 U-bolt clamps for uninsulated pipes

Loading: + Fyrec [kN] — Fzrec [kN]
Fy // Fz* 0.5 1.0
Use in pairs.

* Only one loading direction permissible (// = or).

MIC-UB90-M12 MIC-UB90-M16 MIC-UB120-M12 MIC-UB120-M16
for MI-90 for MI-90 for MI-120 for MI-120

65x13 49 65x17 49 85x13 49 65x17 49
26 %135 26 %135 26 %135 26%13,5

Tt

MIC-UB90 L400

Loading: + Fyrec [kN] — Fzrec [kN]
for MI-90/120 Fy // Fz* 0.15 0.15%/0.3**
(For fastening several pipes) *single **per elongated hole

** Only one loading direction permissible (// = or).

U-bolts may be used only for fastening pipes.
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MQ connectors for Ml girders

MIC-MI/MQ-X

Loading: + Fyrec [kN] + Fxrec [KN] + Fzrec [kN]
11 MQ-21-F Fy//Fx/[Fz* 5 25 1.2
o MQ-41-F Fy// Fx// Fz* 5 25 1.2
Sl &[T MQ-41D-F Fy// Fx// Fz* 5 2.5 1.2
|
7 8
g
g
g

- MQ-52-72D-F Fy// Fx// Fz* 2.5 1.2
*Only one loading direction permissible (// = or).

4
Fx 61x11 | || Pl

Fz|_

Loading: MQ channel gauge [mm] #+ Fyrec [kN] #+ FXrec [kN] + Fzrec [kN]
2.00 6.85 (8)*
2.50 8.56 (8)**
2.75 9.42 @)~
3.00 1028 (8)**
3.00 12.00 (8)**
3.00 13.70 (8)**

**Use in pairs.
Values apply only to MQ part connected.
Bolt tightening torque = 24 Nm

*Only one loading direction permissible (// = or).

[o23{=>R{=2 Rl >Rl Rl op)

4
4
4
4
4
4

page 5.89



Ml industrial pipe support system =111

page 5.90



| | [ My gl | Ml industrial pipe support system

MQ system applications

All load values for the individual parts listed below are recommended loads.
Loads taken up by the applicable base material must be verified separately.
The design value = recommended load X factor 1.4

Applications

Cantilevers without support

MQK-21/450-F
MQK-41/300-F
MQK-41/450-F
MQK-41/600-F
MQK-21D/450-F 5.93

MQK-21/450-F
MQK-41/300-F
MQK-41/450-F
MQK-41/600-F
MQK-21D/450-F 5.93
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Cantilevers without support

Ml industrial pipe support system

Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
Uniformly distributed Single load
Fi Ft B R BB
Fi=q-l VRN ! |1/3' AN ‘|/4"/4"/4‘1/4
F1 [kN] F1 [kN] F1 [kN] F2 [kN] F3 [kN]
Cantilever Cl_h ﬁ:ﬂ?‘ HVZ-R M12") HST-R M122) [HVZ-R M12") HST-R M122)|HVZ-R M12") HST-R M122) [HVZ-R M12") HST-R M122) |HVZ-R M12") HST-R M122)
MQK-21/450-F 45 0.500 0.500 0.560 0.560 0.180 0.180 0.280 0.280 0.180 0.180
MQK-41/300-F 30 2.560 2.560 2.560 2.560 1.280 1.280 1.280 1.280 0.850 0.850
MQK-41/450-F 45 1.710 1.710 1.710 1.710 0.850 0.850 0.850 0.850 0.570 0.570
MQK-41/600-F 60 1.270 1.270 1.270 1.270 0.620 0.620 0.630 0.630 0.420 0.420
MQK-21 D/450-F 45 1.620 1.620 1.620 1.620 0.810 0.810 0.810 0.810 0.540 0.540

1) Loading capacity of the cantilever (loading capacity of steel) or fastening with approved Hilti HVZ-R M12 anchors / the loading capacity of the cantilever is achieved
when HVZ-R M12 anchors are used.

2) Loading capacity of the cantilever with approved Hilti HST-R anchors / alternative approved Hilt anchor HIT-RTZ M12, load values at least as high as with HST-R M12.
Load values apply to concrete of at least the C20 /25 grade.

Alternative means of fastening in solid or hollow brick with Hilti HIT HY-50, approval possible; use stainless steel anchor rods (load values not given in this table).
The weight of the cantilever itself is taken into account.

The load values apply only to fastenings made well away from edges (special calculations required for fastenings made at edges).

Loads taken up by the base material (steel, concrete) must be verified separately.

The anchor approval application guidelines must be observed. Load values are according to approval status May 2004.

Deformation of 1/150 is adhered to in all cases, measured at the outermost point of load action.

Cantilevers with support

Loading condition 1 Loading condition 2 Loading condition 3 Loading condition 4 Loading condition 5
Uniformly distributed Single load
B R ) BEE
Fi=q-l B 1% ! A ‘74"/4"’4"/4

Cantilever L(cm) |Support F1[kN] ") F1 [kN] V) F1 [kN] V) F2 [kN] ") F3 [kN] ")
MQK-21/450 -F 45 | short 4.420 1.140 0.520 1.970 1.750
MQK-41/300 -F 30 |short 10.370 5.170 5.750 4.050 2.760
MQK-41/450-F 45 | short 7.670 3.450 2.390 3.830 2.550
MQK-41/600-F 60 |short 5.540 2.580 2.840 2.510 1.890
MQK-21D/450-F | 45 |long 7.660 3.280 2.270 3.830 2.550

1) Loading capacity of the cantilever (loading capacity of steel) or fastening with approved Hilti HVZ-R M12 anchors / the loading capacity of the cantilever is achieved
when HVZ-R M12 anchors are used.

Load values apply to concrete of at least the C20 /25 grade.

Alternative means of fastening in solid or hollow brick with Hilti HIT HY-50, approval possible; use stainless steel anchor rods (load values not given in this table).
The weight of the cantilever itself is taken into account.

The load values apply only to fastenings made well away from edges (special calculations required for fastenings made at edges).

Loads taken up by the base material (steel, concrete) must be verified separately.

The anchor approval application guidelines must be observed. Load values are according to approval status May 2004.

Deformation of I/150 is adhered to in all cases, measured at the outermost point of load action.
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HILTI Ml industrial pipe support system
MQ System individual parts

All load values given for the parts below are recommended loads.
Loads taken up by the base material must be verified separately.
The design value = recommended load X factor 1.5; except MQ-channel factor 1.4

MQ channels

MQ-21-F / MQ-41-F/ MQ-41-D-F/ MQ-52-72D-F

Values for each cross section 5.97

Recommended buckling loads 5.98

Single span with
bending load in single axis 5.99-104

Calculation example 5.105
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Values for MQ cross sections incl. torsion

Technical data Channel cross sections

Pau]® s

MQ-21-F MQ-41-F MQ-41D-F MQ-52-72 D-F
Material thickness t[mm] 2.0 2.0 2.0 2.5/2.75
Cross sectional area A[mm?] 165.3 2451 490.3 844.9
Weight of channel [kg/m] 1.48 2.13 4.29 7.26
Lengths available [m] 3/6 3/6 3/6 6
Material
Yield strength fy, i« [N/mm?] 235.0 235.0 235.0 235.0
Permissible tensile stress Ofec [N/mm?] 152.6 152.6 152.6 152.6
Permissible shear stress Trec [N/mm?] 88.1 88.1 88.1 88.1
Modulus of elasticity [N/mm2] 210000 210000 210000 210000
Shear modulus [N/mm2] 81000 81000 81000 81000
Surface
Hot-dip galvanized 45m 45um 45 m 45pum
Cross section values
y-axis
Axis of gravity “open” 1) e1 [mm] 10.84 21.13 41.30 62.02
Axis of gravity e2 [mm] 9.76 2017 41.30 61.99
Moment of inertia ly [cm?4] 0.92 5.37 30.69 115.41
Section modulus “open” Wy [cmd] 0.85 2.54 7.43 18.61
Section modulus Wya [cm?] 0.94 2.66 7.43 18.62
Radius of gyration iy [cm] 0.74 1.48 2.50 3.70
Permissible moment 2) My [Nm] 129.1 388.1 1133.9 2839.8
z-axis
Moment of inertia Iz [cm?] 4.39 7.33 14.67 26.13
Section modulus W; [cm3] 213 3.55 710 12.65
Radius of gyration iz [cm] 1.63 1.73 1.73 1.76

1) For calculation of bending loads, the smaller value (W, Wyp) is applicable (W, = I, /4 bzw. Wy = 1, /e;).

2) Per. My = Oiec * min. (W3, Wyp)
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Recommended buckling loads for MQ channels
Buckling stress line "b" as per DIN 18800 part 2

Buckling loads
2.5
~
:

- . g 2.75]|.

S b U |
. 413 K 413 M3

Effective length MQ-21-F MQ-41-F MQ-41-D-F MQ-52-72 D-F
[em] [kN] [kN] TkN] [kN]
25 23.60 37.16 74.34 128.10
50 19.36 35.00 71.46 123.38
75 13.73 32.19 66.96 115.82
100 9.16 28.71 61.64 106.90
125 6.33 24.59 55.24 96.20
150 4.58 20.35 48.04 84.08
175 3.45 16.62 40.81 7177
200 13.59 34.31 60.55
225 11.22 28.85 51.05
250 9.38 24.41 43.25
275 7.93 20.82 36.94
300 6.79 17.92 31.83
325 5.87 15.57 27.65
350 5.12 13.63 24.22
375 12.02 21.38
400 10.68 19.00

2,070) £1 ,0_L|) EOJT(D I 0,5_T(|)
| | | |

Condition 1 Condition 2 Condition 3 Condition 4
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Single-span: tables for MQ-21-F channel
F1 at f=1/200, F2 at f = L/300, F at O, incl. own weight of channel

Single span with bending load in 1 axis
uniformly distributed load

Single span with bending load in 1 axis
2 single loads

o~ F F o~
A S ?I f i m@l
L Sy L L3 W), 3 Sy
| | 413 | | B N J IEEN
Span length | q [kN/m] F [kN] f [mm] F1 [kN] f[mm] F2 [kN] f [mm] Span length F [kN] f [mm] F1 [kN] f [mm] F2 [kN] f [mm]
[em] < oul. < oul. < oul. [em] < oul. < oul. < onl.
25 16.52 413 04 = = = = 25 1.53 0.4 = = = =
50 412 2.06 1.7 = = 1.97 1.7 50 0.77 1.8 = = 0.72 1.7
75 1.82 1.37 3.9 1.30 3.8 0.87 2.5 75 0.51 4.0 0.48 3.8 0.32 2.5
100 1.02 1.02 7.0 0.73 5.0 0.48 88 100 0.38 7.1 0.27 5.0 0.18 3.3
125 0.65 0.81 10.9 0.46 6.3 0.30 4.2 125 0.30 11.1 017 6.3 0.11 42
150 0.44 0.67 15.7 0.31 7.5 0.20 5.0 150 0.25 16.0 0.1 7.5 0.07 5.0
175 0.32 0.57 21.4 0.22 8.8 0.14 5.8 175 0.21 21.8 0.08 8.8 0.05 5.8
200 0.24 0.49 27.9 0.16 10.0 0.09 6.7 200 0.18 28.5 0.06 10.0 0.03 6.7
225 0.19 0.43 35.4 0.11 11.3 0.07 7.5 225 0.16 36.1 0.04 11.3 0.02 7.5
250 0.15 0.38 43.6 0.08 12.5 0.04 8.3 250 0.14 445 0.03 12.5 0.02 8.3
275 0.12 0.34 52.8 0.06 13.8 0.03 9.2 275 0.13 53.9 0.02 13.8 = =
300 0.10 0.30 62.8 0.04 15.0 0.01 10.0 300 0.11 64.1 0.01 15.0 = =
325 008 | 027 738 | 002 163 | - - 325 010 751 | - - - -
350 007 | 024 85 | 001 175 | - - 350 009 871 | - - - -
375 006 | 022 982 | - - - - 375 008 999 | - - - -
400 - - - - - - - 400 - - - - - -
425 - - - - - - - 425 - - - - - -
450 - - - - - - - 450 - - - - - -
475 - - - - - - - 475 - - - - - -
500 - - - - - - - 500 - - - - - -
525 - - - - - - - 525 - - - - - -
550 - - - - - - - 550 - - - - - -
575 - - - - - - - 575 - - - - - -
600 - - - - - - - 600 - - - - - -

Single span with bending load in 1 axis
1 single load

Single span with bending load in 1 axis
3 single loads

i 98 catalar 2
F e ) ] g L4 ua | s | » i
| [ ‘ EE [ - ! a3 ]
Span length F [kN] f[mm] F1 [kN] f[mm] F2 [kN] f[mm] Span length F [kN] f[mm] F1 [kN] f[mm] F2 [kN] f [mm]
[cm] = oul. = oul. = oul. [cm] = oul. = oul. < oul.
25 2.05 0.3 = = = = 25 1.02 0.4 = = = =
50 1.03 1.4 = = = = 50 0.51 1.7 = = = =
75 0.68 3. = = 0.54 2.5 75 0.34 3.7 0.34 3.8 0.23 2.5
100 0.51 5.6 0.45 5.0 0.30 38 100 0.26 6.6 0.19 5.0 0.13 3.3
125 0.40 8.8 0.28 6.3 0.19 4.2 125 0.21 10.3 0.12 6.3 0.08 4.2
150 0.33 12.7 0.19 7.5 0.12 5.0 150 0.17 14.9 0.08 7.5 0.06 5.0
175 0.28 17.3 0.14 8.8 0.08 5.8 175 0.15 20.2 0.06 8.8 0.04 5.8
200 0.24 22.7 0.10 10.0 0.06 6.7 200 0.13 26.4 0.04 10.0 0.03 6.7
225 0.21 28.8 0.07 11.3 0.04 7.5 225 0.11 333 0.03 11.3 0.02 7.5
250 0.19 35.7 0.05 12.5 0.03 8.3 250 0.10 411 0.02 12.5 0.02 8.3
275 0.17 43.4 0.04 13.8 0.02 9.2 275 0.09 49.6 0.02 13.8 0.02 9.2
300 015 518 | 002 150 | - - 300 009 589 & 001 150 | 001 100
325 014 612 | 001 163 | - — 325 008 690 - — 001 108
350 012 T3 | - - - - 350 007 799 | - - - -
375 011 824 | - - - - 375 007 915 | - - - -
400 0.10 94.4 = = = = 400 - = = = - -
425 - - |- - - - 425 - - - - - -
450 - - - - - - 450 - - - - - -
475 - - - — — — 475 - - — — - -
500 - - |- - - - 500 - - - - - -
525 - - - - - - 525 - - - - - -
550 - - - — — — 550 - - — — - -
575 - - - - - - 575 - - - - - -
600 - - |- - - - 600 - - - - - -
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Single-span: tables for MQ-41-F channel

F1atf=1/200, F2 at f = L/300, F at O, incl. own weight of channel

Single span with bending load in 1 axis
uniformly distributed load

v+ + 7 v ¥+ 7
[ C o

Single span with bending load in 1 axis
2 single loads

i F

\

LF
J

| L/3 d L/3 L3
| L !

Span length | g [kN/m] F [kN] f[mm] F1 [kN] f [mm] F2 [kN] f [mm] Span length F [kN] f [mm] F1 [kN] f[mm] F2 [kN] f [mm]
[em] < oul. < oul. < oul. [em] < oul. < Ol < oul.
25 49.66 | 12.41 0.2 = = = = 25 4.58 0.2 = = = =
50 12.40 6.20 0.9 = = = = 50 2.31 0.9 = = = =
75 5.50 412 2.0 = = = = 75 1.54 2.1 = = = =
100 3.08 3.08 3.6 = = 2.87 3.3 100 1.16 3.7 = = 1.05 3.3
125 1.97 2.46 5.6 = = 1.82 42 125 0.92 5.7 = = 0.67 4.2
150 1.36 2.04 8.1 1.89 7.5 1.25 5.0 150 0.76 8.2 0.70 7.5 0.46 5.0
175 0.99 1.74 11.0 1.38 8.8 0.91 5.8 175 0.65 11.2 0.51 8.8 0.33 5.8
200 0.76 1.51 14.3 1.04 10.0 0.68 6.7 200 0.57 14.6 0.38 10.0 0.25 6.7
225 0.59 1.33 18.1 0.81 11.3 0.52 7.5 225 0.50 18.5 0.30 11.3 0.19 7.5
250 0.48 1.19 224 0.64 12.5 0.41 8.3 250 0.45 229 0.24 12.5 0.15 8.3
275 0.39 1.07 27.1 0.52 13.8 0.32 9.2 275 0.40 271.7 0.19 13.8 0.12 9.2
300 0.32 0.97 32.2 0.42 15.0 0.26 10.0 300 0.36 32.9 0.15 15.0 0.09 10.0
325 0.27 0.89 37.8 0.34 16.3 0.21 10.8 325 0.33 38.6 0.13 16.3 0.08 10.8
350 0.23 0.81 43.9 0.28 17.5 0.16 11.7 350 0.31 44.8 0.10 17.5 0.06 11.7
375 0.20 0.75 50.4 0.23 18.8 0.13 12.5 375 0.28 51.4 0.08 18.8 0.05 12.5
400 0.17 0.69 57.3 0.19 20.0 0.10 13.3 400 0.26 58.5 0.07 20.0 0.04 13.3
425 0.15 0.64 64.7 0.15 21.3 0.07 14.2 425 0.24 66.0 0.06 21.3 0.03 14.2
450 0.13 0.60 72.5 0.12 22.5 0.05 15.0 450 0.22 73.9 0.04 22.5 0.02 15.0
475 0.12 0.55 80.8 0.09 23.8 0.03 15.8 475 0.21 82.3 0.03 23.8 0.01 15.8
500 0.10 0.52 89.6 0.07 25.0 0.01 16.7 500 0.19 91.2 0.03 25.0 = =
525 0.09 0.48 98.7 0.05 26.3 = = 525 = = 0.02 26.3 = =
550 = = = 0.03 27.5 = = 550 = = 0.01 27.5 = =
575 = = = 0.01 28.8 = = 575 = = = = = =
600 = = = = = = = 600 = = = = = =

Single span with bending load in 1 axis
1 single load
LF

o |

Single span with bending load in 1 axis
3 single loads

S S

\ L2 L2 I VAN | | JAN
&3 LA L/4 L/4 L/4

| 7 ! \ 413 L ‘ L ‘ i \ 413
Span length F [kN] f[mm] F1 [kN] f[mm] F2 [kN] f[mm] Span length F [kN] f[mm] F1 [kN] f[mm] F2 [kN] f[mm]
[cm] = oul. = oul. = oul. [cm] = oul. =< oul. < oul.

25 6.16 0.2 = = = = 25 3.05 0.2 = = = =

50 3.09 0.7 = = = = 50 1.55 0.8 = = = =

75 2.06 1.6 = = = = 75 1.03 1.9 = = = =
100 1.54 2.9 = = = = 100 0.77 3.4 = = 0.76 3.3
125 1.23 4.5 = = 1.14 4.2 125 0.62 5.3 = = 0.49 4.2
150 1.02 6.5 = = 0.78 5.0 150 0.52 7.6 0.50 7.5 0.34 5.0
175 0.87 8.8 0.86 8.8 0.57 5.8 175 044 104 0.36 8.8 0.25 5.8
200 0.76 11.5 0.65 10.0 0.43 6.7 200 039 136 0.27 10.0 0.19 6.7
225 0.67 14.6 0.51 11.3 0.33 7.5 225 034 172 0.21 11.3 0.15 7.5
250 0.59 18.1 0.40 12.5 0.26 8.3 250 0.31 21.2 0.17 12.5 0.12 8.3
275 0.54 21.9 0.32 13.8 0.20 9.2 275 028 256 0.14 13.8 0.10 9.2
300 0.49 26.2 0.26 15.0 016  10.0 300 026 304 0.11 15.0 0.08 10.0
325 0.44 30.8 0.21 16.3 013 108 325 024 357 0.09 16.3 0.07 10.8
350 0.41 35.8 0.18 17.5 010 117 350 022 413 0.07 17.5 0.06 11.7
375 0.37 41.2 0.14 18.8 0.08 125 375 0.21 47.4 0.06 18.8 0.05 12.5
400 0.35 471 0.12 20.0 0.06 133 400 0.19 539 0.05 20.0 0.05 13.3
425 0.32 53.3 0.09 21.3 004 142 425 018 607 0.04 21.3 0.04 14.2
450 0.30 60.0 0.08 22.5 003 150 450 017  68.0 0.03 22.5 0.04 15.0
475 0.28 67.1 0.06 23.8 0.02 15.8 475 016 75.6 0.02 23.8 0.03 15.8
500 0.26 74.6 0.04 25.0 = = 500 015 837 0.02 25.0 0.03 16.7
525 0.24 82.6 0.03 26.3 = = 525 015 921 0.01 26.3 0.02 17.5
550 0.23 91.1 0.02 27.5 = = 550 = = = = 0.02 18.3
575 = = = = = = 515 = = = = 0.02 19.2
600 = = = = = = 600 = = = = 0.02 20.0
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Single-span: tables for MQ-41D-F channel
F1atf=1/200, Fz2 at f = L/300, F at O, incl. own weight of channel

Single span with bending load in 1 axis o 0 Single span with bending load in 1 axis
uniformly distributed load 4* 2 single loads
8 F F

[V ¢ v 9 ¥ & 4] L Jr

‘ L ‘ b e | ous | ow g

| | Cas ] | - | |
Span length | g [kN/m] F [kN] f [mm] F1 [kN] f[mm] F2 [kN] f[mm] Span length F [kN] f [mm] F1 [kN] f[mm] F2 [kN] f [mm]
[em] < oul. < Ooul. < oul. [em] < oul. < Ol < Ol

25 24.00 | 6.00 <0.1 - - - - 25 3.00 <0.1 - - - -

50 12.00 | 6.00 0.2 - - - - 50 3.00 0.2 - - - -

75 8.00 | 6.00 0.5 - - - - 75 3.00 0.7 - - - -
100 6.00 | 6.00 1.2 - - - - 100 3.00 1.7 - - - -
125 480 | 6.00 24 - - - - 125 2.70 29 - - - -
150 399 | 598 4.1 - - - - 150 2.24 4.2 - - - -
175 292 | 511 5.6 - - - - 175 1.92 5.7 - - - -
200 223 | 445 7.3 - - 4.04 6.7 200 1.67 75 - - 1.48 6.7
225 175 | 3.94 9.3 - - 3.16 75 225 1.48 9.5 - - 1.16 7.5
250 1.41 3.52 11.5 - - 2.53 8.3 250 1.32 11.7 - - 0.93 8.3
275 116 | 3.18 13.9 3.16 13.8 | 2.07 9.2 275 119 14.2 1.16 13.8 0.76 9.2
300 097 | 290 16.5 2.62 150 | 1.7 10.0 300 1.09 16.8 0.96 15.0 0.63 10.0
325 082 | 2.65 194 2.21 16.3 1.43 10.8 325 1.00 19.8 0.81 16.3 0.52 10.8
350 070 | 245 22.5 1.87 17.5 1.20 11.7 350 0.92 22.9 0.69 17.5 0.44 11.7
375 060 | 2.26 25.8 1.60 18.8 | 1.02 12.5 375 0.85 26.3 0.59 18.8 0.37 12.5
400 053 | 2.10 29.3 1.38 20.0 | 0.86 13.3 400 0.79 29.9 0.51 20.0 0.32 13.3
425 046 | 1.96 33.1 1.19 213 | 074 14.2 425 0.73 33.8 0.44 21.3 0.27 14.2
450 0.41 1.83 371 1.03 225 | 0.63 15.0 450 0.69 37.9 0.38 22.5 0.23 15.0
475 036 | 1.7 4.4 0.90 238 | 0.53 15.8 475 0.64 422 0.33 23.8 0.20 15.8
500 0.32 1.60 45.8 0.78 25.0 | 045 16.7 500 0.60 46.7 0.29 25.0 0.17 16.7
525 029 | 1.51 50.5 0.68 26.3 | 0.38 17.5 525 0.57 51.5 0.25 26.3 0.14 17.5
550 026 | 1.42 55.4 0.59 275 | 032 18.3 550 0.53 56.5 0.22 27.5 0.12 18.3
575 0.23 1.34 60.6 0.51 288 | 0.26 19.2 575 0.50 61.7 0.19 28.8 0.09 19.2
600 0.21 1.26 66.0 0.44 30.0 | 0.21 20.0 600 0.47 67.2 0.16 30.0 0.08 20.0

Single span with bending load in 1 axis
1 single load

Single span with bending load in 1 axis
3 single loads

IS

v AL — s
: e ] ela | oua | owa | s o ): ]
| L \ [ - ] oz
Span length F [kN] f [mm] F1 [kN] f [mm] F2 [kN] f [mm] Span length F [kN] f [mm] F1 [kN] f [mm] F2 [kN] f [mm]
[cm] < oul. < oul. < oul. [cm] < oul. =< oul. < oul
25 6.00 <01 = = = = 25 2.00 <01 = = = =
50 6.00 0.2 = = = = 50 2.00 0.2 = = = =
75 6.00 0.8 = = = = 75 2.00 0.6 = = = =
100 4.51 1.5 = = = = 100 2.00 1.5 = = = =
125 3.60 2.3 = = = = 125 1.81 2.7 = - - -
150 2.99 38 = = = = 150 1.51 319 = = = =
175 2.55 4.5 = = = = 175 1.29 5.3 = = = =
200 2.23 5.9 = = = = 200 1.13 6.9 = = 1.08 6.7
225 1.97 7.5 = = = = 225 1.01 8.8 = = 0.86 7.5
250 1.76 9.2 = = 1.58 8.3 250 0.90 10.8 = = 0.69 8.3
275 1.59 11.2 = = 1.29 9.2 275 0.82 13.1 = = 0.57 9.2
300 1.45 13.3 = = 1.07 10.0 300 0.75 15.6 0.69 15.0 0.48 10.0
325 1.33 15.7 = = 0.89 10.8 325 0.69 18.3 0.58 16.3 0.41 10.8
350 1.22 18.2 1.17 17.5 0.75 11.7 350 0.64 21.2 0.49 17.5 0.35 11.7
375 1.13 21.0 1.00 18.8 0.64 12.5 375 0.60 24.3 0.42 18.8 0.30 12.5
400 1.05 23.9 0.86 20.0 0.54 13.3 400 0.56 27.7 0.36 20.0 0.27 13.3
425 0.98 27.0 0.75 21.3 0.46 14.2 425 0.53 31.2 0.31 21.3 0.24 14.2
450 0.91 30.4 0.65 22.5 0.39 15.0 450 0.50 34.9 0.27 22.5 0.21 15.0
475 0.86 33.9 0.56 23.8 0.33 15.8 475 0.47 38.9 0.24 23.8 0.19 15.8
500 0.80 3r.7 0.49 25.0 0.28 16.7 500 0.45 43.0 0.21 25.0 0.17 16.7
525 0.75 41.7 0.42 26.3 0.24 17.5 525 0.43 474 0.18 26.3 0.15 17.5
550 0.71 45.9 0.37 27.5 0.20 18.3 550 0.41 51.9 0.15 27.5 0.14 18.3
575 0.67 50.3 0.32 28.8 0.16 19.2 575 0.39 56.7 0.13 28.8 0.12 19.2
600 0.63 55.0 0.27 30.0 0.13 20.0 600 0.37 61.6 0.11 30.0 0.11 20.0
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Single-span: tables for MQ-52-72D-F channel

F1atf=1/200, F2 at f = L/300, F at O, incl. own weight of channel

Single span with bending load in 1 axis
uniformly distributed load

v+ + 7 v ¥+ 7
[ C o

Single span with bending load in 1 axis
2 single loads

i F

|

LF
J

L3 | L/3 L/3 |
| L |

Spanlength | g [kN/m] F [kN] f[mm] F1 [kN] f [mm] F2 [kN] f[mm] Span length F [kN] f[mm] F1 [kN] f[mm] F2 [kN]
[em] < Oul. < Ol < oul. [em] < oul. < oul.

25 4480 | 11.20 <0.1 = = = = 25 5.60 <0.1 = = = =

50 2240 | 11.20 <0.1 = = = = 50 5.60 0.1 = = = =

75 1493 | 11.20 0.3 = = = = 75 5.60 0.3 = = = =
100 11.20 | 11.20 0.6 = = = = 100 5.60 0.8 = = = =
125 896 | 11.20 1.2 = = = = 125 5.60 1.6 = = = =
150 747 | 11.20 2.1 = = = = 150 5.60 2.8 = = = =
175 6.40 | 11.20 3.3 = = = = 175 4.82 3.8 = = = =
200 5.60 | 11.20 4.9 = = = = 200 4.21 5.0 = = = =
225 4.42 9.94 6.2 = = = = 225 3.73 6.3 = = = =
250 3.56 8.91 7.6 = = = = 250 3.34 7.8 = = = =
275 2.93 8.07 9.2 = = 8.01 9.2 275 3.02 9.4 = = 2.94 9.2
300 2.45 7.36 11.0 = = 6.68 10.0 300 2.76 11.2 = = 2.45 10.0
325 2.08 6.76 12.9 = = 5.64 10.8 325 2.53 13.2 = = 2.07 10.8
350 1.78 6.24 15.0 = = 4.82 11.7 350 2.34 15.3 = = 1.77 11.7
375 1.54 5.79 17.2 = = 415 12.5 375 217 17.5 = = 1.52 12.5
400 1.35 5.40 19.5 = = 3.59 13.3 400 2.02 19.9 = = 1.32 13.3
425 1.19 5.04 22.0 4.85 21.3 3.13 14.2 425 1.89 22.5 1.78 21.3 1.15 14.2
450 1.05 4.73 24.7 4.28 22.5 2.75 15.0 450 1.77 25.2 1.57 22.5 1.01 15.0
475 0.94 4.45 27.5 3.79 23.8 2.41 15.8 475 1.67 28.1 1.39 23.8 0.89 15.8
500 0.84 419 30.5 3.37 25.0 2.13 16.7 500 1.57 311 1.24 25.0 0.78 16.7
525 0.75 3.96 33.6 3.00 26.3 1.88 17.5 525 1.48 34.3 1.10 26.3 0.69 17.5
550 0.68 3.74 36.9 2.69 27.5 1.66 18.3 550 1.40 37.7 0.99 275 0.61 18.3
575 0.62 3.54 40.4 2.41 28.8 1.47 19.2 575 1.33 41.2 0.88 28.8 0.54 19.2
600 0.56 3.36 43.9 2.16 30.0 1.30 20.0 600 1.26 44.8 0.79 30.0 0.48 20.0

Single span with bending load in 1 axis
1 single load

Single span with bending load in 1 axis
3 single loads

F F F F

" i AL

| 2L w . o4 ua ) s ] s

| ; | : : J
Span length F [kN] f[mm] F1 [kN] f[mm] F2 [kN] f[mm] Span length F [kN] f[mm] F1 [kN] f[mm] F2 [kN] f[mm]
[cm] = oul. = oul. = oul. [cm] =< oul. = oul. = oul.

25 11.20 ~ <0.1 = = = = 25 3.73 <0.1 = = = =

50 11.20 0.1 = = = = 50 3.73 <0.1 = = = =

75 11.20 04 = = = = 75 3.73 0.3 = = = =
100 11.20 1.0 = = = = 100 3.73 0.8 = = = =
125 9.04 1.5 = = = = 125 3.73 143 = = = =
150 7.52 2.2 = = = = 150 3.73 2.6 = = = =
175 6.43 3.0 = = = = 175 3.24 3.5 = = = =
200 5.61 3.9 = = = = 200 2.84 4.6 = = = =
225 4.97 5.0 = = = = 225 2.52 5.9 = = = =
250 4.45 6.1 = = = = 250 2.27 7.2 = = = =
275 4.03 74 = = = = 275 2.06 8.7 = = = =
300 3.68 8.8 = = = = 300 1.89 10.4 = = 1.81 10.0
325 338 104 = = = = 325 1.74 12.2 = = 1.54 10.8
350 312 121 = = 3.01 11.7 350 1.62 14.1 = = 1.33 11.7
375 290 139 = = 259 125 375 1.51 16.2 = = 1.15 12.5
400 270 158 = = 225 133 400 1.41 18.5 = = 1.01 13.3
425 252 179 = = 196 142 425 1.33 20.8 1.28 21.3 0.90 14.2
450 236 201 = = 172 15.0 450 1.25 23.3 1.13 22.5 0.80 15.0
475 222 224 = = 1.51 15.8 475 1.19 26.0 1.00 23.8 0.71 15.8
500 209 249 = = 133 167 500 113 28.8 0.89 25.0 0.64 16.7
525 198 275 1.88 26.3 117 175 525 1.07 31.7 0.79 26.3 0.58 17.5
550 1.87  30.2 1.68 27.5 1.04 183 550 1.02 34.7 0.71 27.5 0.53 18.3
575 1.77 331 1.50 28.8 092 192 575 0.98 37.9 0.63 28.8 0.48 19.2
600 1.68  36.1 1.35 30.0 081 200 600 0.94 41.3 0.57 30.0 0.44 20.0
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MQ channel for single-span with bending load in one axis

. Selection of channel for single span with max. load at f <1/200 [V Vv v v b
Uniform load uniformly-distributed load incl. own weight of channel ! L $
12,00 5
1
_-l-- )
. N — =MQ-21-F
! A - - - MO-41-F
10,00 v X — —MQ-41D-F
1 K - ==:MQ-52-72D-F
1 MQ-41-F \\
—MQ-52-72D-F
8,00 v \\
1 R
1 \~~
— [y ~
E ‘\ V‘x\
o 6.00 R —_— SN
b= s N\—MQ-41D-F ~~
© “ N\ S
3 oA N .\\
~ ~
i \‘ N ~~>
YT \ N Sl
\ ‘s \.\~~ ~~~~‘
\ ~~~ \‘\\ ~~~‘~
\ s L N N St~
2,00 \ N S
MQ-21 |=\ Sl T~
‘- ‘- \\ ~la o N ——.________
| St R N . 7
0,00 == —==s====
0 100 200 300 400 500 600
Length of span [kN]
;
. Selection of channel for single span with max. load at f <1/200 !
Single load . . . \ v | 2 \
central single load incl. own weight of channel 1 ]
12,00 .
"""-"\ — — MQ-21-F
' = == MQ-41-F
10,00 0y =— = MQ-41D-F
\ ===+MQ-52-72D-F
AY
+MQ-52-72D-F
8,00 N
A Y
\
E‘ .
X ~L
— 500 -~ —<—MQ-41D-F S
L. ’ 1 \\ )
T 1 A} ~
I} \ >
o : h
| 0 \ RS
4,00 v N — —
T MQ-41-F D n
L) ~\‘ S~
\\‘ \.\\\ S 4]
. ~ S r. ~ -
200 = ] ST==1_ T
\\ §~...-. ~-_§~--‘ -
\\.. .__-..-. ~-~._~—--_
rMQ-21-F = =_1__L T T — e — ]
0,00 | | T T | v e e e e e e o T .
0 100 200 300 400 500 600
Length of span [kN]
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MQ channel for single-span with bending load in one axis

DT o Selection of channel for single span with max. load at f <1/200 Iy N
single foads 2 single loads incl. own weight of channel T ! L s !
12,00
— —MQ-21-F
- = = MQ-41-F
10,00 — = MQ-41D-F
- ==-MQ-52-72D-F
8,00
z
=
™ 6,00__________ R
o] =+ MQ-52-72D-F
© .
“ N
{ Ma-41D-F b
4,00 \ .
\ sS4
A) LS - S <
\\ el MQ-41-F L P
2,00 el il S
= S b CT el
\ \\\ ."~._ --~-___
= \.\.~§ '~-.._____- e EE
MO-21-F | T+ L o= _ | ik i s o T
0,00 =l el —
0 100 200 300 400 500 600
Length of span [kN]
F F F
. Selection of channel for single span with max. load at f <1/200 \ | b
Sisinalelioads 3 single loads incl. own weight of channel i La ), us JL e | us J‘
12,00 ; .
— —MQ-21-F
- = = MQ-41-F
10,00 — — MOQ-41D-F
- ==-MQ-52-72D-F
8,00
z
=
o 6,00
]
@
o
|
4,00 MQ-52-72D-F
e e EET S L
11 Sod
~ | MQ-41D-F Bac o
\ T
2,00 - .
' N B LR MQ-41-F ikl LE
\\= RN ) e _
\\‘ \~-§_ - -""---.._ — B ks ] 17
MQ-21-F T ~|—~ L _| I s e e ) I R I G T
0,00 . . f (e oy TR — e DI e
0 100 200 300 400 500 600
Length of span [kN]

page 5.104



| | [ My gl | Ml industrial pipe support system

Design calculation example for Ml and MQ

L-Post 5107
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Calculation example

L-Post o
o - o

: = o

) oo o oo oo ofl®

o

o

o

@ 150 pipe H =500 o
span between supports °
3.5 m, filled with hot 2
water o
/ o

1. Calculation of working loads

1 pipe O 150 mm, filled with hot water, span between supports 3.5 m

weight
48 kg/m

vert. Load
1648 N

span
3.50 m

friction factor

0.15

weight of pipe
168 kg

{oY: To o] il o] o1-}

1648 N

1.648 kN [’

horiz. load

247N

1. Check whether a given load is possible (total support)
1. Lorraine cross (page 5.45)

Lorraine cross

MIC-C90-D

Vertical MI-90 girder (recommended working load Fz [kN])

Fu

0.247 kN |m

Fo=g-| b T Y FYZ FVZ FYFY;
2= - L 1% ARRNR ALALALA
| | e |
Cantilever Loading condition 1 Loading condition 2 Loading condition 3 Loading condition4  |Loading condition 5
dimensions uniform loading single load
Configuration [mm] Fz [kN] Fz [kN] Fz [kN] Fz [kN] Fz [kN]
I h1 | 500 750 500 750 500 750 500 750 500 750
300 . 3650 3.650 3.650 3.650 2.060 2.060 1.820 1.820 1.210 1.210
500 == 2.380 2.380 2.380 2.380 1.290 1.290 1.190 1.190 0.790 0.790
Fx=Fzx0.15**
300 ~ | 3.630 3.630 3.630 3.630 1.950 1.950 1.810 1.810 1.210 1.210
500 = 2.300 2.300 2.300 2.300 1.150 1.150 1.150 1.150 0.760 0.760
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Il. Check whether a given load is possible (single parts)
1. MIC-90-L - Determination of working loads

Check with recommended loads:

MIC-90-L
on MI-90 or
MI-120 girder

Fy = Fu 0.247 kN
F, = Fy 1.648 kN
My _ Fy N CL _ _ 206 Nm
oo Mo Wl oeose
M, _ Fy N CL _ _ 31 Nm
P 051 kum |
Loading:  Fyrec [kN] % Fxrec [KN] * Fzrec [kN] £ Myrec [kNm] x Mxrec [kNm] x Mzrec [kNm]
[Fx 8.26
13.20 18.60
13.20 18.60
Mz 0.15
My 5.08 0.67
[FxMy | 3.51 0.67
[FxMz | 0.40 1.40 0.10
(Mx  PED 0.50
[Mx 2.50 0.50
13.20 3.10 18.60 0.67 0.10
6.30 2.00 0.50
LF2h 2.00 6.30 0.50
0.38 2.50 0.55 0.03 0.08

*Only loading in one direction is permissible (// = or).

Moments and loading configurations

My M
Fz

Fy = vertical load
Fy = horizontal load

LF =loading

configuration

LF2a = Moment My induced by F,
LF2b = Moment My induced by Fy

—> The maximum load of the MIC-90-L is not reached!
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2. MIC-C90-D - Determination of working loads

Fx = Fy 1.648 kN
Fy = Fy 0.247 kN
My - Fk , CL _ ~ 206Nm
1648 N 0.125m 206 Nm m
M _ F _ CL _ ~ 31Nm
247N I RE L o12¢knm |
My« _ F , CL _ ~ 31Nm
247N 0.125m L 0.031kNm |
Check with recommended loads:
Loading: + Fyrec [KN] #Fiec [KN]  +Fzrec [KN] & Myrec [kNM] & Mxeec [kNm] & Mazeec [kNm]
[Fx 22.00
28.10 28.10
28.10 28.10
My 7.20 067 (0.88)
Mz ) 0.67
(FMz | 4.40 7.00 0.67
[FxMy | 7.00 4.40 067 (0.88)
(Mx 13.30 182 (2.74)

13.30 182 (2.74

o
b
oS
S

LF2a 2.0 0.50
LF2b 2.00 870 [/ 0.50
LF3 oST 2.00 7/ 7.00 067 (0.88) 0.23
LF3 ST 2.50 7.00 / 7.00 0.67
LF4 15.00 12.00/ 15.00

Moments and loading configurgtions

LF1 LF2 LF3 LF4
ol Rl C
Fy Fy
SRR | LR | RN
F, Fx Fx I
F i ,l/ MI-80/120
Fz F2 ¥
Fy = vertical load LF =loading LF1a/b = different loads, see tables
F = horizontal load configuration  LF2a = Moment My induced by F, LF2b= Moment My induced by Fy

LF3ST = cantilever with support LF30ST = cantilever without support

—> The maximum load of the MIC-90-L is not reached!

3. Horizontal MI-90 M, =F=*L = Cper * Sy => Fypa = Oper * Sy
F, CL

l:max = 0-per * S, / CL

L Frnax = 152N/mm2 * 2563cm® [/ 0.125m =| <l
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lil. Determine max. load of support
1. MIC-90-L - Determination of max. allowable loads

MIC-90-L
on MI-90 or
MI-120 girder

Fy

My

page 5.110

Loading:

Fy // Fz*

Fy+Fz

*Only loading in one direction is permissible (// = or).

n

<

I:Vmax =

MZ = FH [FV * 015] * CL

I:Vmax =

Y:FV*CL

Yy = F\/* 015

0.08 kNm

=> vaax = FYrec / 015

=> I:Vmax = Ilerec /CL

/0125 m

/0125 = 0.15

=> Fypax = Mze / CL « 0.15

+ FVrec [kN] + Fxrec [kN] * Fzrec [kN] + MVrec [kNm] + Mxrec [kNm] * Mzrec [kNm]
8.26
13.20 18.60
13.20 18.60
0.60 0.15
5.08 0.67
3.51 0.67
0.40 1.40 0.10
2.50 0.50
2.50 0.50
13.20 3.10 18.60 0.67 0.10
6.30 2.00 0.50
2.00 6.30 0.50

4.27 kN
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Calculation formulas

Technical Data

Single spans 5.112
Cantilevers 5113
Flexural buckling 5114
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Single span: formulas

Loading condition 1:
Single-span with uniform load, distance between supports: L
N *[7< 8 ¥ 0 o *W
AN ZAN M, =1 "==q, *w q = .
; L 4 8 L'<
P L a*L 384 JE*I*A
max ~o A * q = 4
38 E*] 5 IL
Loading condition 2:
Single span with single load in center of span L/2
LF F*L 4*o¢, *W
= = * = per
o e L o b M == = "W E I
] !
L
3
fo= 1, F*L F = 48 JEFTE A
™48 E*] L
Loading condition 3:
Single span with 2 loads, each at L/3
LF i i F*L 3 * o * W
Mmax = = (r])er * W F = i
VN Y R T 3 L
L
f o2 L F*L P08 EXI* T,
648 E*I 23 L’
Loading condition 4:
Single span with 3 loads, each at L/4
F F F
S ! v FL_ Fo 2 Y W
PR SR V7 S P VZ RV mee 9 e L
L
F*L 1 * [
[ =0.04948 * = »E71 3fm“
e E * 0.04948 L
M = bending moment [kNem] E =modulus of elasticity [kN/cm?]
F =single load [kN] | =moment of inertia [cm?4]
q = uniform load [kN/cm] W = section modulus [cm?]
L =girder length [em] f =deflection [cm]
o =stress [kN/cm?]
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Cantilever: formulas

Loading condition 1:
Cantilever with uniform load, cantilever length: L g* I 2%qg,, * W
My =TS oo g = S0
0 I T O
A 5 . gt %
g ‘// le*qL :8*E1fmax
! max 8 E * I q L4
Loading condition 2:
Cantilever with single load in center of cantilever length L/2
2* o w
My =F*LI2=0,, *W |F = P
E L
fI'T'IﬁX ———————
i o7 1 F*L° E*I* f
- L/2 L/2 fmax=7* F:24*73m
N 24 E*1I L
Loading condition 3:
Cantilever with single load at end of cantilever length L
M, =F*L=0,, *W F= Tr* ¥
% B per L
F
'
fmax ——
- B
3
! max 3 E % Ji L3
Loading condition 4:
Cantilever with 2 loads, each at L/3
T * W
My =F*L F = e ;
F F
o
e, = T B F*3 1 E*[*f
P ’ — * — * max
L3 L3 L3 Jonax = 012963 7o F=012963 e
L
Loading condition 5:
Cantilever with 3 loads, each at L/4
3*¥F *[, 2 *o a4
5 = =0 *W | F = =
F F F 2 3*L
A
x| |- o7 F*[ 1 E*I*f
i ’ = 0.24219 * _ * max
L/4 L/4 L/4 L/4 fmax 9 E*] F 0.24219 L3
L
M, = bending moment [kN/cm] L =girder length [cm] | =moment of inertia [cm?]
F =single load [kN] o =stress [kN/cm?] W = section modulus [cm3]
g = uniform load [kN/cm] E =modulus of elasticity  [kN/cm?] f =deflection [em]
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Flexural buckling: formulas

Flexural bending:
Member length | (cm)

Euler factor B I E([S

sk (cm) effective length =1+ 3 T T T T

i (cm) radius of gyration 2,0 () 1,0 () 0,7 (I 0,5 (I)
A (cm?) surface J l l l
Modulus of elasticity

=21000 kN/cm?® Condition 1 Condition 2 e st
Yield point Bs (kN/cm?)

=1y, k (depends on channel)
n=3.14159

Determination of relative

slenderness ratio y-axis: y-axis:

and auxiliary variable Ny oSl A =Skz/iz< 250
o'ki =T * E/ A2 o'ki =T2*E/ N2
Aa =1u* V(E/Bs) A2 =1u* V(E/Bs)
Ny =Ay/Aa Nz =Az/ Aa

Determining the ultimate load under normal force

a) C-profile with edge stiffening = buckling stress line “b” = a = 0.34 (C-profile with flanged edge). Applies to MQ system.
b) Hollow profile = buckling stress line «a» = a = 0.21. Applies to System MI.

The cross section is able to carry the load over its entire surface (verified in buckling tests)

Buckling coefficient

y-axis: z-axis:
Ky =05*(1+a’ * (Nk-0.2) + N'k?) Kz =05+ (1+a’ * (N'k-0.2) + N'i?)
o1 oo 1
Ry VKGR < ke VKRG
1) Upsetting force y-axis: vl
NuP =A * Bs (kN) NuP =A = Bs (kN)
2) Buckling load . .
y-axis: z-axis:
NuyB =K’y * A * Bs (kN) Nu;zB = k’z * A * (kN)
3) Ultimate load .
y-axis:

Nu = min. (NuP; Nuy.B) (kN)

4) Safety and verification

AF action Am action
Constant action 1.35 =6 1.10=ym
Variable action 1.50 = ya 1.10=ym
Action: Sp =Gk » 6+ Ok * Aa Verification: So /Ro <1

Resistance: Ro=Nu/ym
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General information about pipes

Technical Data

Dimensions
Weights
Spacing 5117
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Pipes - dimensions, weights, spacing

Pipe Weight of Max. rec. Pipe Weight of Max. rec.
DN’ Size outside Wall Empty water- With distance DN! outside Wall Empty water- With distance
dia thickness filled pipe | insulation | between dia thickness filled pipe | insulation between
supports supports
NW inches mm mm kg/m kg/m kg/m m NW mm mm kg/m kg/m kg/m m
Threaded pipe as per DIN 2440 (medium gauge) Waste pipe, GA, DIN 19500
8 " 135 235 0.65 50 60.0 3.50 5.30 7.50 0.60
10 3/g" 172 235 0.85 1.01 13 2.25 70 80.0 3.50 7.10 11.28 0.80
15 " 21.3 2.65 122 1.47 18 2.75 100 112.0 4.00 10.30 18.79 115
20 3/s" 26.9 2.65 1.58 2.02 24 3.00 125 137.0 4.00 13.70 26.76 1.35
25 1" 337 325 244 313 39 3.50 150 162.0 5.00 17.30 35.43 1.60
32 1/," 424 325 3.14 4.30 57 375 200 212.0 6.00 32.70 64.10 2.00
40 17" 483 325 361 5.15 6.6 4.25
50 2" 60.3 3.65 5.10 7.55 99 475 Waste pipe, cast iron (SML, ML)
65 21" 76.1 3.65 6.51 10.52 15.0 5.50 40 48.0 35 3.00 4.40 approx. 2.00
80 3" 88.9 4.05 8.47 13.98 19.9 6.00 50 58.0 35 4.30 6.40
100 4 " 114.3 450 12.10 21.30 309 6.00 70 78.0 35 5.90 9.90 According to
125 5 " 139.7 485 16.20 30.17 40.6 6.00 100 110.0 35 8.40 17.70 manufacturer's
150 6 " 165.1 485 19.20 39.06 50.4 6.00 125 135.0 40 11.80 24.50 instructions, each
Steel pipe (boiler pipe) as per DIN 2448 150 160.0 4.0 1410 32.30 pipe lenght should
10 17.2 1.80 0.69 0.83 15 2.25 200 210.0 5.0 2310 54.60 have at least two
15 21.3 2.00 0.96 1.20 25 2.75 250 2740 55 33.30 87.70 supports in addition
20 26.9 2.30 1.40 1.80 32 3.00 300 326.0 6.0 4320 120.80 to each fitting.
25 337 2.60 1.99 2.65 43 3.50 400 429.0 8.1 75.50 208.80
32 445 2.60 2.70 391 55 375 500 532.0 9.0 104.30 311.80
40 48.3 2.60 2.93 441 6.0 4.25 600 635.0 99 137.10 434.20
51.0 2.60 3.10 477 6.5 4.40 Waste pipe, PE (Geberit)
50 57.0 2.90 3.87 5.96 76 4.60 26 320 30 0.27 0.80 0.32
60.3 2.90 411 6.47 9.0 4.75 34 40.0 3.0 0.34 1.25 0.40
63.5 2.90 4.33 6.97 95 475 40 50.0 30 0.44 1.96 § 0.50
65 76.1 2.90 5.24 9.16 139 5.50 50 56.0 30 0.50 246 =} 0.56
825 3.20 6.26 10.86 15.2 5.75 60 63.0 30 0.56 311 g 0.63
80 88.9 3.20 6.76 12.15 184 6.00 70 75.0 3.0 0.67 441 E, 0.75
101.6 3.60 8.70 15.76 248 6.00 80 90.0 35 0.95 6.36 § 0.90
108.0 3.60 9.27 17.31 275 6.00 100 110.0 43 1.43 9.50 S 1.10
100 1143 3.60 9.83 18.90 28.8 6.00 125 125.0 49 1.81 12.27 k=3 1.25
127.0 4.00 12.10 23.32 35.1 6.00 125 140.0 2.28 15.39 % 1.40
133.0 4.00 12.70 25.07 36.5 6.00 150 160.0 6.2 3.00 20.10 < 1.60
125 139.7 4.00 13.40 27.12 38.2 6.00 200 200.0 6.2 3.83 31.45 2.00
152.4 450 16.40 32.54 46.5 6.00 250 250.0 7.8 6.01 49.15 2.50
159.0 4.50 17.10 34.76 4389 6.00 Waste pipe, PVC-U, hard, as per
150 168.3 450 18.20 36.93 50.6 6.00 DDIN 19532 and DIN 8063, series 3 200 40°C
177.8 5.00 21.30 43.40 58.9 6.00 40 50.0 18 0.42 1.94 1.40 1.10
193.7 5.60 26.00 51.26 66.5 6.00 50 63.0 19 0.56 3.04 1.50 1.20
200 2191 6.30 33.10 64.73 79.5 6.00 65 75.0 22 0.78 4.30 1.65 1.35
2445 6.30 37.00 91.40 108.5 6.00 80 90.0 27 113 6.19 1.80 1.50
250 2730 6.30 41.40 95.40 1.7 6.00 100 110.0 32 1.64 10.07 2.00 1.70
300 3239 7.10 55.50 130.85 150.0 6.00 125 140.0 37 213 11.90 2.25 1.95
350 355.6 8.00 68.60 159.2 198.2 6.00 150 160.0 47 344 19.47 2.40 2.10
400 406.4 8.80 86.30 204.40 221.7 6.00 Copper pipe as per EN 1057
500 508.0 11.00 135.00 320.50 3455 6.00 10.0 1.0 0.25 0.30 04 1.00
Stainless steel pipe as per DIN 17455, series 1 12.0 1.0 0.30 0.38 0.5 1.25
17.2 1.00 0.63 0.78 1.45 1.25 15.0 1.0 0.39 0.52 0.8 1.25
21.3 2.00 0.97 1.21 2.50 1.50 18.0 1.0 0.47 0.67 1.0 1.50
26.9 2.00 1.25 1.66 3.10 2.00 22.0 1.0 0.58 0.90 13 2.00
33.7 2.00 1.58 2.27 4.00 2.25 28.0 15 1.1 1.60 24 225
424 2.00 2.02 3.18 4.80 2.75 35.0 15 1.42 221 31 275
483 2.00 2.31 3.85 5.45 3.00 42.0 15 1.70 2.89 44 3.00
60.3 2.00 2.92 5.41 7.95 4.00 54.0 20 291 487 73 3.50
76.1 2.00 370 7.78 12.50 4.25 64.0 20 347 6.29 9.8 4.00
88.9 2.00 435 10.01 16.25 475 76.1 20 410 8.20 14.0 425
114.3 2.60 7.27 16.62 26.50 5.00 88.9 20 4.90 10.50 16.4 475
139.7 2.60 8.92 23.13 34.00 5.00 108.0 20 740 15.70 275 5.00
168.3 3.20 13.20 34.09 47.75 5.00 133.0 3.0 10.90 31.50 35.8 5.00
2191 3.20 17.30 52.83 67.50 5.00 159.0 3.0 13.10 31.50 435 5.00
2730 3.20 21.60 80.14 96.50 5.00
3239 320 25.70 108.10 127.25 5.00
;ggg 2;3 igig 122285 ;23(5)3 :gg 1DN is language-independent abbreviation for “nominal width”, used world-

wide.
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