TRAILER CONSULTATION
Kauppatori 2
FIN - 67100

www.trailerwin.com

Kokkola

Tel
Fax

FINLAND

E-mail:

info@trailerwin.com

+358 - 6 - 831 9905
+358 - 6 - 831 1008

FrameWIN Subframe Calculation

%

SJFrameWIN 2004-01 D:\VEG", TrW2000% FrwData'ERF model2 - |EI|5|
File Edit Pickure Options  Help
]
= (= = T nmh =N 7T X
Open Save fs Print Marnent Subframe | Dwvnamic co Drraw Text End
| 53 T ET n=14/14 cdyn-13
— e
[_c0]4 B
a0
a0 ‘ 1973
r
340 r
305
- 2207
g5
[ —— 4
b atenal Subframe FehZ Re = 355 M/mm2
tatenial Chazsiz Frame Feh2 Re = 355 M/mm2
D —— )|
Stregs on subframe M/mm2 93 104 Upper flange
Stregs on subframe M/mm2 194 al Lowwer flange
Stress on chassis frame M/mme 125 120
Static Safety factor  n Stat / Dynamic Safety factor nodyn
Safety factar on subframe: Upper flange 3293 340/ 262
Safety factor on subframe: Lower flange 1.82/1.4 435/338
Safety factar on chasziz frame 2847219 295 /227
Lizt of Profiles H mm A mmz I= cmd e omd M kadm
1 U 80505 80 il 84.71 2118 B7 -
2 BOx40x4 40 236 23m 1160 Fall -
%&| FrameWIN 2004-01 C:\TrailerW\FRWDATAYTestModel1
File Edit Picture Options Help
E B & C I3 nph | = T X
Open Save As Print Moment Subframe Drynamic co Draw Text End
L | =] 266364 n=1.4/14 cdyn=13
Material Subframe Fe52 Re = 355 Nimm?2
Material. Chassis Frame Fe52 Re =355 Nimm2
S5 El
Stress on subframe Nfrmm2 177 on Upper flange 182 on Upper flange
Stress on subframe Nmm2 Stress 329 on Lower flange Stress 252 on Lower flange
Stress on chassis frame MNimm2 156 on chassis frame 243 on chassis frame
Static Safety factor  n Stat 7 Dynamic Safety factor ndyn
Safety factor on subframe: Upper flange 2004154y Upperflange 1.95/150y Upper flange
Safety factor on subframe: Lower flange 1.05/0.814\ Lowerflange 1414108\ Lower flange
Safety factor on chassis frame 2.28/11.75 Nchassis frame 146/ 1.13 Nhchassisframe|
Static Dynamic Static Dynamic
[Safety factor Safety factor Safety factar Safety factor
n Stat n dyn n Stat ndyn
Flexible mounting Fixed mounting

FrameWIN Manual Copyright © 2014 Trailer Consultation

info@trailerwin.com

page 1



Table of Contents

FRAMEWIN : STARTING THE COMPUTER SOFTWARE ...ttt 4
USING WITH TRAILERWIN COMPUTER SOFTWARE .....oiitttttttieeeiiiitttreeeesessiitssseessesssaissssesssesssassssesssesssnsssssssssesssnins 4
START THE FRAMEWIN FROM WINDOWS ICON ....utttiiieeiiiiittittieeeessiittbeteessesssesbsseessesssssssssasssesssssssssssssesssssssssssesess 4

THE FRAMEWIN SCREEN ...ttt ettt ettt s e et s s e e s s bt e e s ettt s e s bt e e s sbb e s e sbeaesesareeas 5

[IoF: To 1 a0 [ - - PR URPRPRRRN 6
[ E LT G-I D= = RS 6
=TSR D | = 6
0] 111 D= L= ST 6

LG O T =Y N R 7
BUTTONS ON FRAMEWIN PROGRAM USERINTERFACE ...uuvviiiiiiiiiittiiiiieeeisiibirsiessesssssssssesssesssssssssssssesssssssssssssesssnins 8

CHOOSING AND EDITING THE SUBFRAME PROFILES ...t 9
CHOOSING THE SUBFRAME PROFILE.....utttiiiiiiiiiiititiiese e et iiititiees e et ssitatbeessessseiabbbasssesssesaabbasseesssssbtbsaesesesssasbbrsseesas 10
g 0 0 = T I = 10
F N o o I W =] (5] = ol 1 =T 13
ADD THE PLATE UNDER CHASSIS FRAME ... .utttiiiiiii ittt ettt s st a e s s e e sab bbb e e s s e s s s esbb b b e e s s e s s s eabbbaaeseesaeaes 14
EDIT THE DIMENSIONS OF THE PROFILE ....coiiittttiieieiiiiitittiee e e st seitbrrees s e st seabbbeessesssaababasssesssasasabasssesssasstbanssessssins 15
CHANGING AND ADDING IN SUBFRAME PROFILE ...ueiiicuveiesitteieeetieeeeesteeessabeeesssttesssesaessssssaessssssesessssessessssssssssesenns 17
D= I =y = =T [ SR 19
CHASSIS FRAME .....uttttiiiee et e ittbet et e e s s s st b et e e e s e s s st b b e b e e e sesssasbb e b aeeseessasb bbb ae e s e e s s e bbb ba e e s eesse bbb bebeeeeesssabbbbaeeasesssanbbebanesas 20
INTERPRETING FRAMEWVIN PRINTOUT ...ciiiutttiiieiiiiiiiiriie e e e et siabbbre e e s e st seabbaaeesse st saabbabasssesssasababaeesesssasbbbbassseessassnrnes 22

Chassis frame FEINTOICEMENT.........iiceeieitie ettt st s e sab e e s bt e e sab e s sbb e e sbeesssbessrbessbessarenas 25
Frame Width IN FramMEBWIN ........eeiiiieiee ettt ettt e e s ettt e s ettt e s st et e s st b e s e sebateessabeeessstbesesaseeeessabeneeas 28

MATERIAL OF THE BEAMS ...ttt ettt ettt et e e st e s s eata e s s s b e e e s s bt a s s sabaaesssabeeessabbesssanes 29

LOAD / FRAME BENDING MOMENT .. .ooiitiiiii ettt sttt st sttt sbt s sb s s sba s s srasssbas s srasssbas e 30
THE MOMENT CAUSED BY THE CRANE ... .utttiiiiiiiiiiiitiiieieesieiitbtet s e s s sssasbbasssesssssbbbasasesesssasbbasasesesssabbabasssesssassrrrns 30
THE MOMENT CAUSED BY THE TAIL GATE LIFTER c.utttittiiiiiiiittiit e e sttt e s e s s st aae e e s e s s seabbasaessesssnabbasasssesssennsnes 31

DYNAMIC LOADING FACTOR AND CALCULATION SYSTEM ...ooooiiiiiiiiiie e 32
CHOOSING CALCULATION SYSTEM ..itteeeiitteiesitteeesisaeessisseessassessssessesesssesesssssesssasssssssssesssssssesessssessesssssssssssesess 32
CALCULATION BY "BASIC FRAMEWIN SYSTEM” ..eeiiiiiiiiiiiitiit ettt e e s e sttt s e e s s s st bttt e e s s s s sabbaaa e e s e s s sabbabanesas 32
CALCULATION BY ENL2999 SYSTEM ...utttiiiiiiiiiiiiiiiie ettt e e ettt e e s s e s s s e iabb b e e s s e s s s e sabb bbb e e e s s s s sabbbbaaeesesssanbbabaeesas 33

Lt I L O L O I 10 11 34
(O]~ = OSSR 35
R NN = AN R 36
SAVE AS DXF-FILE AND SAVE AS DXF-FILE (ENTITIES ONLY) ..vtttitiieiiiterieiesie ettt sne e sne e v sesne e 36

L N O 1 I 36

DRAW TEXT ONTO THE PICTURE ...ttt ettt sttt eb e s s eata e s s saaaa e s s sabae e 37

DRAW LINES, RECTANGLES, DIMENSIONS, ETC ..ottt sttt 37
DRAW DIMENSIONS: HORIZONTAL AND VERTICAL. ..ciiutttiiiiieiiiiiitiieseessseisbttesssesssesabsbasssesssessbssssssesssssssssssssesssains 38

I SR IO 1 1Y/ 1 =1 ] PR 39

I (O = N[O AN €1 = =t = AV =1 N N TR 39

RYAT AN N AV I 39

FrameWIN Manual Copyright © 2014 Trailer Consultation  info@trailerwin.com page 2



STRESS CALCULATION: BENDING MOMENT ON = U-BEAM i...ccciiiiiiicree e 40
COMBINED BEAM: CHASSISFRAME + SUBFRAME ........cccoiiiitiecese ettt 41
Flexible mounting :  subframe mounted with brackets or Clamps ..........coceiieiiiniie s 41
Rigid mounting : subframe mounted with shear resisting plates ..o 43
CALCULATION WITH NEW STANDARD EN12999........ccccotitriiiinrieeiesisiensiee st 45
NEW CALCULATION SYSTEM EN12999 IN FRAMEWIN ......ooiiiiiiiiiiieieee s 45
About calculation system EN12999/ENL300L........cccourireiiiirieinterieistesieesie e sre e seeresre e sne e sne s 45
HD?5 for cranes with automatic speed control Formulas and SymbolS ...........ccooeiiiiiiinieieiinecee 45

o] 1T Lo Y 1] oo £SO 46

FrameWIN Manual Copyright © 2014 Trailer Consultation  info@trailerwin.com page 3



FrameWIN : Starting the computer software

Using with TrailerWIN computer software e
Subframe calculating computer software FrameWIN is designed for to be in T
use with the TrailerWIN-software. Traileris 1M
1500 5500
| 2043 = 41%
14926 ky C

E /% 1000

4300 1 1315 | 48]
1405 1762
8495
T534I] { 58%} T4234 = 10074 ky
TBAT { 31%) (5%) 17143 = 25000 kg
Vehicle measuring, the weight calculation, the crane choosing and the crane
mounting in the vehicle are made first by using TrailerWIN. Special
By choosing Menu: Special - FrameWIN from the TrailerWIN menu you can go '\ Tinper Calculation
to subframe calculating software FrameWIN.
Craneis |
When you start FrameWIN it will automatically read the crane data from the last Frarme\w/IN
made TrailerWIN calculation and it will do the first calculations by using this Comatul
arfer

data as loading moment.
Frame Beam Profile and Subframe Beam Profile you have to choose manually. .

_ . . . LifteriaIr
The software does not know, which is the correct profile for various chassis.

Products r

Start the FrameW!IN from Windows icon

S

You can also start the FrameWIN from the Windows Program Manager by choosing the FrameWIN-
icon.

Also in this case the software first reads and shows the data from the previous TrailerWIN-calculation.
If you want to use some other calculation, you can change the data of that previous calculation.
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The FrameWIN Screen

On the screen you will find the Basic Data, Data of Loading (Moment), Data of Material, Calculating
results: Stress and Safety Factor, Details of Profiles (Dimensions and Cross Area Values) and
Calculated Cross Area Values for Combined Beam (Chassis Frame + Subframe Profiles). Picture
when using Basic FrameWIN System calculation method. For more information about calculation
systems see Dynamic Loading Factor and Calculation system on page 32.

Commercial Wehicle Show 2001 NEC Birmingham

Basic Data
FODEM A3-8R.T-C10 Sx4 TIFPER
HIAR 330-2
Mornent : (Max load at max outreach) 4350kg x ¥ Smox g = 320 kMNm
kament : (Crane own weight ) 3020kg x 1 565m x g = 45 kMm
b dyn = 366416 Nrm ™ 1.30 = 476341 Nm

\ Loading Data (Moment)

4rf [0
p— #_
178
270
152
92
—_ —3
Material: Subframe Fe52 |M terial Dat | Fe = 355 N/mm?2
Material: Chassis Frame Fes2 alerial Uata Re = 355 Nimm?2
o [B] &
Stress on subframe MN/mm2 151 705 Upper flange
Stress on subframe M/mm32 1581 |Calculating Results:] -468  Lowerflange
Stress on chassis frame N/mm2 E79 Stress BO2
Static Safety factor  n Stat 052 Safety Factor 05
Dynamic Safety factor n dyn 04 038
Profile Hmm A mm2 Ix cmd Wiy cm3 M kgim
1 U B0x40x3 Profile Data B0 402 2345 7.82 3.2
Chassis Frame

0 FODEMZ000R 270 %92 x 5.0 270 3504 3619.36 268.10 275
=> Framea + Subframe 330 3906 307

[A] Flexible mounted : JB42 80 269 84

(B] Stiffwith shear resisting plates  L=ormeined Beam| oo o 25978
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Loading Data

Loading Data is taken from the last TrailerWIN Calculation (Calculation with Crane) or you have edited
the data.

Mament © (Max load at max outreach) A350kg x 7 Amx g = 320 kNm
Mament : (Crane own weight ) J020kg x 1 565m x g = 4B kM
b dyn = 366416 Mm = 1.30 = 476341 Nm

You can edit loading data selecting Menu: Edit - Moment, or selecting Toolbar Button: Moment.

Material Data

Material: Subframe Fes2 Re = 355 Nfmm?2
Material: Chassis Frame Fes2 Re = 355 Nfmm?2

Re = Yield strength in N/mm2

You can edit Material data selecting Menu: Edit - Material.

You can choose different steel qualities for Subframe and for Chassis frame.

Notice that both Subframe Profiles and Chassis Frame Profiles must be same material. For example if
Subframe Profile is steel should Chassis Frame Profile be steel as well (or if Subframe Profile is
aluminium should Chassis Frame Profile be aluminium also etc). The Program cannot calculate
combination with Materials with different E-values (E=modulus of elasticity).

Stress Data

Flexible Shear resisting
mounting mounting
O ——— [B] &

Stress on subframe Mfmm2 1581 705 Lpper flange
Stress on subframe  Nimm2 151 -460 Lower flange
Stress on chassis frame N/mm2 G679 602
Static Safety factor  n Stat ns2 05
Dynaric Safety factor nodyn 04 038

FrameWIN calculates stress using two different methods:

Combined beam data with Flexible mounting [A] and

Combined beam data with mounting with shear resisting plates [B].

The Method of calculating is explained in the Appendix SUBFRAME CALCULATION.

Profile Data
The table shows Cross Area Data of all the chosen profiles:
Profile Hmm A mm lx cmd W'y cm3 bl kgim
1 L BEOx40x3 B0 402 2345 7.82 32
Chassis Frame
0 FODEM 2000R 270 x 92 x 8.0 270 3504 3619.36 268.10 275
== Frame + Subframe 330 3906 307
[4] Flexible mounted 364280 26984
[B] Stiff with shear resisting plates 462461 268.78
These Cross section dimensions are given for one beam:
Height H (mm)
Cross section area A (mm?)
Second moment of area Ix (cm*)
Section modulus Wix (cm?3)
Beam weight / meter G (kg/m)
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Two last rows show the Ix and Wx for combined beam, [A] Flexible mounting and [B] Shear resisting
mounting.

SJFrameWIN 2004-01 D:\¥B6", Tr'W 2000 FrwData'ERF model2 - |D|ﬂ
File Edit Picture Options Help
= = g (W 1 F 4 inmh | =0 T X
Cpen Save As Prink Morment Subframe | Dywnamic co Dra Texk End
Combined Subframe 01 hd | 385, 247 n=1.471.4 cdyn=13

Task name £ Coordinate Window / /

Safety factor warning limit SubframeChassis
[ynamic factor

Toolbar buttons:

= = =]

Open Save Az Print Open, Save or Print Calculation
K
bzl The Data of Loading Moments: Crane Load and Outreach
C 1
Subframe Choosing the Subframe Profiles
n i
Dynamic co

Set values for Dynamic Coefficient and Safety Factor warning limit and choose
calculation method

=\

BT Draw objects: line, rectangle, etc.
ez Draw Text

X

End

Exit FrameWIN
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Buttons on FrameWIN program userinterface

Save a W
FrameWIN
calculation and
subframe profile

Edit crane
information weights
and measures

— | Quitusing
FrameWIN

%| FrameWIN 2004-01
File Edit Picture Options Help

= =

Wi+ B Jinml =9\

T X

FrameWIN
calculation and
subframe profile

Edit dynamic -
coefficient or safety
factors for subframe
and chassis

Draw more
details on
FrameWIN
picture or add
more measures

Cpen Save As Prink Maoment Subframe | Dvnamic oo Diraw Text End
E | | -2p9. 659 n=1.4/14 cdyn=13
Print J
current
FrameWIN Add profile | —
project or sideplate
on subframe — | Add own text and
comment on
Open a saved FrameWIN picture
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Choosing and Editing the Subframe Profiles

C 1
Click the Subframe-button
or select the menu EDIT - SUBFRAME or CHASSIS FRAME. Subframea
&|Subframe [_[F] x|
File Edit Picture
AddProfle | Side plate | T 5 _ Cemed [ oK
1: U BOxd043
R List of profiles N
7
[ I 1: U BOxd0x3
|1 - beam
Profile Shape "'_'_-E . L
Profile Size fa
IETE | 4, = e
'_°] 43 i ]
-3 1 -
18 1TE
Wi =8cm3 G =3.2kg/m
|u B3 L
. —
- [C 8 i o
#= |0 =ICoordinates for -
y= IU__ the Profile K> eer Refresh Picture
1 | 152
[Fe52 : Rel = 355 M/mm?2 > :|'-| Subframe Material
£2
— Chassis Frame —F .
]
|FODEN -
Chassis Frame Data
|FODEN 2000R 270 92 4 8.0 ~H  Fabricate / Size| -~ _
Material =
|
[Fe52 : Rel = 355 N/mm2 > :l |
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Choosing the Subframe Profile

You can change the profile shape by choosing shape from the Profile Shape List.
Choosing the shape changes profile list in Profile Size List.

When the shape is correct, you can choose Profile Size from the Profile Size List.

4| Subframe _[2] x]
File Edit Picture
&dd Profile | Side plate | [ -632.-38 &I oK
1 U T00xB04E List of profiles K
JCurrent Profile Shapel "
4 N
[ I ~ 1 U 100280:6
'IF J— J—
| - beam “profile Shape List | Te «
| | o qE im —_
o Profile Size List | —=— 4= T e
U 1 20G04E " —— "
Ll 12048046
Ll 14046046
Ll 1RO4E04E
Ll 18046046 — =
Ll 18048046 L
Ll 11048046 .
W= ID = = = =a
Y= ID 1501
[Fe52: Rel = 355 N/mmz >
5z
r~ Chassiz Frame I .
&
|FODEN =l
|FODEN 2000R 270924 8.0 =l v
=
[Fe52: Rel = 355 H/mmz 2|
Add Profile
For adding a profile, click the Add Profile button or use Menu:Edit - Add Profile.
You will get a new profile number (2) on the List of Profiles on the top of the screen.
Choose profile Shape from the Profile Shape List.
Take for example a Rectangular Hollow Section (horizontal)
FrameWIN Manual Copyright © 2014 Trailer Consultation  info@trailerwin.com page 10




&|Subframe _ 5] x|
File Edit Picture

addProfle | Side plte | EEIE __ Concel | o
: U 100x80:6
N List of profiles 2
.
2
L —_— p—
- _+E -
B ;
[ U - beam ] ™ m o
= E]
_+E 1799
D . _I_A_i —ix
2
— 4
I:I Square hollow zection .= -
I | - Beam 101
F .
| | Side plate o -
G B — B
I-F Flate haorizontal
¥ -
I | Flate vertical | LI
Feb2 : Rel = 355 M/mm2 b |
As next step you have to choose the Profile Size from the Profile Size List.
&|Subframe _ |5
File Edit Picture
udd Prafile | Side plate | [ 699,28 _ Cancel | ok
10 100x80:6
211204505 List of profiles =
+
2 120+60+5 5 1
1 10 & &3
Rectangular hollow section  [horisontal) B _+B —
1563
A° 100 @7
[120+60:5 =l &
B —u]_+E; B
12060463 H EEE——— +H
120x80x4 — ——
120x80:5
120x80:6.3
120x80x8
150x100=4 =
150x100=5 a
w= ID oHa— 70 aak
¥= I'I a0 ar.
[Fe52 : Rel = 355 M/mm2 > I
=}
— Chassis Frame ] +8
1 _
|FODEN =l
|FODEN 2000R 270 92x 8.0 =l
I
[Fe52 : Rel = 355 Nmm2 > |
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Add a horizontal plate as the top of the subframe.
For adding a profile, click the Add Profile button or use Menu:Edit - Add Profile.

You will get a new profile number (3) on the List of Profiles on the top of the screen.

Choose profile Shape from the Profile Shape List, now "Plate horizontal".

SJSuhllame !Em
Filz Edit Picture
Add Profile | Side plate | -687.-80 &I oK.
1: U 100=80:6
2 120:50:5 List of profiles |
+
3 BxE0
120 w0 3
Plate horizonta - _+ p !
B . 1594,
F D Square hollow section m a 1o a7
L5
R * — S
I | - Beam 2 ML N
| Side plate
B
@ T 270 280
| Plate vertical
F
IS H Double | @ a
3 =t B
I_F [j double L
IF
double U _i =]
Fe52 : Rel = 355 MN/mm2 ¥
Then choose the size of the plate from the Profile Size List.
| Subframe (- [=]x]
File Edit Picture
£dd Profile | Side plate [ &3\3A Cancel | oK
10 U 100=80:6
2 120-6085 ;I
+ inn} 8
] .
3: 8x200 = 515
120 = N
Plate horizontal |z| b 157
dt.2 100 nes
&
3
|15 L
X — 5 +H
B—ag 270 280,
¥= I‘I [={1] kK. »
[FeB2 : Rel = 355 N/mm2 > |
o2
i~ Chassis Frame _]_43
1 _
|FoDEN =]
|FODEN 2000R 2704924 8.0 =l
=]
[Fe52 : Rel = 355 H/mm?2 > ]
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Add the Side Plate

For adding a profile, click Side Plate Button or use Menu:Edit - Add Side Plate.
You will get a new profile number (4) on the Profile list on the top of the screen.
The Profile Shape List shows "Side Plate".

Choose the size of the Side Plate from the Profile Size List.

If you do not find suitable plate size from the list you can type the dimensions to "Height" and "Width"
textboxes (Look at the picture).

You can locate the side plate by typing the x- and y-coordinates in "Coordinates for the plate"
textboxes.

The coordinates mean the lower left corner of the cross area of the plate or profile.

After typing the coordinates x and y click small OK button (Refresh picture) to get the picture redrawn.

&|Subframe [_ |5
File Edit Picture
addProfle | Side plte | [ 222 __ Concel | o

10 100x80:6

21 120:60:5 Profile List ;I
3: 8200

+ ¥ 200 2
| -
4: 8150 =
120 =
1252
Side plate B —t6 17k
J 2 -QE 1m _
8x150 A 1]
| —Dl—Jva e
- — 1= PR
Wie =30cm3 G =9.4kg/m 430
|
|50 |_|Height and Width of the Plate | =
g
= I'B_ | 430 b a | | | e 2va 26
v= [0 ) Ok > _|___| Refresh picture
") -
Coordinates for the Plate
Fe52:Rel =355N| (| oft low corner of the plate ) i
i~ Chaszsiz Frame —J—+8
] !

|FODEN =] A
|FODEN 2000R 270 92x 8.0 =l .
[Fe52 : Rel = 355 Nmm2 > |
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Add the Plate under Chassis Frame

For adding a profile, click the Add Profile button or use Menu:Edit - Add Profile.
You will get a new profile number (5) on the Profile list.
Choose profile Shape from the Profile Shape List, now "Plate horizontal”.

Choose the size of the Plate from the Profile Size List.
If you do not find suitable plate size from the list you can type the dimensions to "Height" and "Width"
textboxes (Look at the picture).

You can locate the side plate by typing the x- and y-coordinates in "Coordinates for the plate"
textboxes.

The coordinates mean the lower left corner of the cross area of the plate or profile.

After typing the coordinates x and y click small OK button (Refresh picture) to get the picture redrawn.

4| Subframe _ 2] =]
File Edit Picture
Add Profile | Side plate | I -530,-258 &I oK.
21 120x60:5 - ;l
3:8x200 Profile List =
4 8x150 j
- + 200 g
| —_
5: 84120 =
120 =
Plate horizontal B —+a 1655
5 157
J rfita— 10
w120 - =]
— —His
% — 1 —x
We=lcm3d G =7.8ka/m 420
|
|es120 |_|Height and Width of the Plate | —
5
8 L 120 A 70
| N 5
y= Wk _I R.EfrE.Sh picture |
: ) Coordinates for the Plate
[Fe52: Rel = 355 N/mm { Left low comer of the plate ) o
8
 Chagsiz Frame -
o L
|FODEN =l N A— .
|FODEN 2000R 270924 8.0 =l -
[Fe52 : Rel = 355 M/mm2 > I
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Edit the Dimensions of the Profile

You can edit the dimensions of the profiles manually if you do not find any profile with suitable
dimensions from the profile list.

Follow the instructions to edit the dimensions manually:
Step 1. Choose from the Profile List the profile, which you want to edit.

Step 2. Choose from Menu:Edit - Edit Profile
4| Subframe _[2] x]

File W:(W Ficture
] . | Side plate | T Cancel | o
——  Edit: Chassis Fram |
Add Profiie e — | | |
% Delete profile 1. Choose from the Profile List -
4. OTEm the profile, which you want to edit o a
: — —
B 1 = :
1 U 100:80=6
[ I \ 2. Choose from Menu : 120 &
Edit - Edit Profile —
U - beam ta 186.5
5 157
rfita— 100
|u 10048046 =l &0 .
—Jf’ P 15
% — 1 Y
W =49cm3 G =11.7kg/m 420
|u 100804 |
8
b 1o~ 770
i ID 248
¥= |D 0k »
[Fe52 : Rel = 355 Nmm2 > | o
8
— Chaszziz Frame _J_-a.
[FoDEN =l a0 | s
|FODEN 2000R 270924 8.0 =l
hd
[Fe52 : Rel = 355 M/mm2 > I

You get Profile Editing Window on the screen.
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[45. 33 Cancel |
=] || 80— ok,

50

50

I arme
|L| - 10096 - 7+80 - F=30 3 Automatic

You get a picture of a profile cross-area shape. You can edit dimension of the cross area by typing
new dimensions on the textboxes. After the dimensions have been given, click the small OK-button on
the picture, and the program redraws the cross area with new dimension values.

Furthermore on the right side on the picture are the dimension s1 and s2 (mm), that show the
Centroid of the cross area.

To give a name for the edited profile, type the new name, or use Name Automatic.
Click the Check Box Name Automatic for turning automatic on or off.
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% | Subframe
File Edit Picture

Add Prafile 5k plkls |

; 1: U BOxd0x3

| FrameWIN 2004-01

File Edt Picture Options Help

= =] & ij_’; 3 3 nomf ‘ 1: U BOx40x3
Cpen Save As Prink Mamenik ;ﬁ‘rama Dynamic co [
| / IJ - beam IZI
Add subframe profiles U B0va0:3 ~

Changing and adding in subframe profile

From subframe menu You can add more profiles on
subframe or add a sideplate on subframe.

Wit =8Bem3 G =3.2ka‘m

||_| B 403
You can choose shape of profile, measures for height,
width & length and material and give exact coordinates for

#= o
each added new profile v=lo 0K =

All added profiles will be taken into consideration in
FrameWIN stress and safety factor calculation.

v

[Fe52 : Fiel = 355 M/mm2

Calculation are made for fixed mounting and for flexible Chagsiz Frame
mounting. |HENALILT j
Safety _factors are calculated for dynamic coefficients and |HEN ALLT Mascott 1524565 j
for static coefficients.
&|Subframe ] >
File Edit Ficture
Add Profile | Side plate | [ 5ad 257 __ Caed [ -

1 BOx40:3
o List of profiles 4

[ I 1 U B0x4043

1 - beam

Profile Shape N .
Profile Size ta =
IU B0x40x3 :Vl E =R a !
& -
x ‘Il Tew
1=
172
‘W =Bem3 G =32kg/m
ILI B3 L
= . — =
= o=
#= |0 —ICoordinates for E——
= the Profile 1| EEE PR
v= [ OK> e
1 | 152
|Fe52 : Riel = 355 M/mm2 > :|'-| Subframe Material |
n 52
— Chassis Frame :_ﬁ's
l 3
|FODEN -
Chassis Frame Data
|FDDEN 2000R 270%392x80 j— Fabricate / Size -r =
Material
|
|Fe52 : Riel = 355 M/mmz b | |
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5] MATERIAL : Mechanical Properties

You can choose shape of profile for each added new
profile. List of profile types include:

. U - beam

. Rectangular hollow section (vertical)
. Rectangular hollow section (Horizontal)
. Square hollow section

| - beam

. Side plate

. Plate Horizontal

. Plate vertical

. Double |

10. Double U (version 1)

11. Double U (version2)

List of materials in FrameWIN include:

Fe52 (default material), Fe510, St52, Gr50, S690,
S420, Fe E 420, Fe E490, Fe 44, Fe430, St44, Gr43,
Fe37, Fe360, St37, Gr40

You can also give own material and yield strength for
the material, but it will not saved into program. Next
time You want to use same material, You will need to
give yield strength values again.

All materials in chassis frame, subframe and added
subframe profiles must be steel. All must have same
elastic modulus value. FrameWIN can not calculate
correctly if elastic modulus is different for different
parts. (for example steel and aluminium).

EEX

Cancel

Subframe

Fe52 ~|

Material Feb2

¥ield strength minimum He M/mm2 |355

Chassis Frame

Fe52 | i1z
Material Feb2

¥ield strength minimum Re MN/mm2 |355

% | Subframe

File Edit Picture
Add Prafile Side plate
1: U BOxd0x3
[ 1: U BOxd0x3

D Rectangular hollow section [wertical]

D Rectangular haollow section  [harizontal]

I:I Square hollow section

I | - Beam

| Side plate

Plate horizontal

Plate vertical

Double |

double LI

double LI

Ny H —
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Delete Profile

To delete profiles do as follows:

Step 1. Choose from the Profile List the profile, which you want to delete.
Step 2. Choose from Menu:Edit - Delete Profile
3] Subframe =]
File: W8 Ficture
Edit Profil Sk ks | 177,278 Caricel | -~
——  Edit: Chaszsiz Frame
i 1 1
27 AddProfile AI 1. Choose from the Profile List
if the profile, which you want to delete =)
Ha

584120

Flate horizontal

i

ma

b

hoose from Menu : +
dit - Delete Profile

8x120

Wwhi=1cmd G =7.5ka'/m

'im/l'l

84120
| Do | ECE EE
v= f2ra o> |
[Fe5z2 : Riel = 355 Mmmz2 > |
- Chassis Frame

|FODEN =l
| FODEN 2000R 270922 8.0 =l
[Fe52: Rel = 355 Mmm2 > |

After that confirm the deleting by clicking Yes. If you want to cancel the deleting click No.

Delete Profile : &

Delete Praofile : 5

o |
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Chassis frame

&|Subframe M= E
File Edit Picture
Acld Profile | Side plate | [ 534257 = oK
1: U BOxd0x3 )
List of profiles N
7
E I 1: U BOxd0x3
|1 - beam
Profile Shape "'_--E . o
Profile Size fa
[0 0xa0x3 ] 4 = 7
e 57 -
kS | T ex
12
e
W =8cm3 G =32kg/m
|u E0xd0x3 L
o1 o B
#= |0 —JCoordinates for ER—
= I_ the Profile I S FIEETE
=10 - ag. »
+- 1 | 152
[Fe52 : Rel = 355 N/mm2 > :|'-| Subframe Material
&2
r~ Chassis Frame —f .
a
[FODEN -
Chassis Frame Data
|FDDEN 2000R 270=92 = 5.0 j— Fabricate / Size - =
Material =
|
[Fe52 : Rel = 355 M/mm2 > :l |
On the left - lower corner on the Subframe Window you find Lists for Chassis Frame:
. . — Chaszsiz Frame
You can choose Chassis Fabricate and then the
Profile Size. FODEM j
Notice that choosing of the Profile Size comes not SCANIA, -
automatically from TrailerWIN. Chassis database alz?l'_-'w
in TrailerWIN does not include data of frame TERBERG
profiles. You have to choose manually the correct ERF
profile size. O —
RIMAF

From the upper list box you can choose the truck
make. The program knows the frame profiles of — Chassiz Frame
the trucks on the list. |FEIDEN

=l
If you do not find the wanted truck make from the |FIIIDEN 2000 270x 92 % 8.0 j
list, or wanted profile size from the lower list, you :

can edit the beam dimensions manually.

For this editing dimensions for Chassis Frame; use | IFe52: Rel = 355 N/mm2 2]
Menu: Edit - Edit:Chassis Frame

(menu in Subframe Window)

&' Subframe

File Pl Picture Even though you have entered the Subframe calculation in TrailerWIN,

Edit Profil where you have already chosen a specific Truck model, the TrailerWIN

Edit: Ct does not know which beam profile shape belongs to this truck model.
: You have to choose the Beam Profile model separately. TrailerWIN

Add Profile Truck Data files do not contain frame beam dimension data.

Delete profile
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Load / Frame Bending Moment

The Bending Moment is calculated by using the load and the outreach and also by

In the Calculation the Crane or the Tail gate lifter causes the Bending Moment. ﬁ? 3 ‘
using the cranes own weight and the center of the gravity.

korment

The Moment caused by the Crane

%G| Task name / Moment E3

Cancel

Tazk name IEummerciaI Vehicle Show 2001 NEC Birmingham

Customer I
Tail Gate Lifter
Truck |FI]DEH A3-8R_T-C10 8x4 TIPPER ‘

Crane |HIAB 330-2

Crane and Boom Weight given together
Crane and the Boom Weight separately

Max load at max outreach kg I 4350
Crane max outreach mm I 7500

Crane own weight kg I 3020
Crane Own Weight ] ]
Own weight gravity centre mm I 1565

Load

Moment : [Crane own weight ]

The Moment of the Load M1 = 320 kNm
The Moment of the own Weight M2 = 46 kNm
Total Moment M1+ M2 = 366 kNm
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Interpreting FrameWIN printout

% | FrameWIN 2004-01 C:\TrailerW\FRWDATA\TestModel1
File Edit Picture Options Help

= W & TIC 3 = T | x

Cpen Save hs Print Moment Subframe | Dynamic co Draw Text End

L | ~| ] 697185 n=14/14 cdyn=13
240 g
|
|| 120 120 |
188
100
50
—— r [—
¥n ¥n -
443 Multiprofile
6 parts
270
250
" Possibility to write
texts on the drawing
92
:I_| [ %
i 120 10

FrameWIN picture on chassis frame and subframe.
Chassis frame of a truck can be seen on this picture above on black color.
Subframe profiles are presented on blue color.

You can draw more details on this picture with the drawing tool, in same way that You use drawing tool
also in TrailerWIN and CraneWIN.

You can add more horizontal and vertical measures on this picture with the drawing tool, in same way
that You add new measures in drawing tool also in TrailerWIN and CraneWIN.
(TrailerWIN drawing tool for adding some new horizontal and vertical measures in page 11)

You can write text and comments on this picture with the Text tool, in same way that You use Text tool
also in TrailerWIN and CraneWIN.
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% FrameWIN 2004-01 C:\TrailerWAFRWDATAYTestModel1

File Edit Picture Options Help

= H & E J nml| = T X
Dpen Save As Print Momentk Subframe | Dynamic co Draw Text End
|_ | - | -286.-364 n=14/14 cdm-13
Material. Subframe Fe52 Re = 355 Mimm32
Material: Chassis Frame Fe52 Re = 355 Mimm32

——s—s

5]

Stress on subframe MNmm?2 177 182 Upper flange
Stress on subframe MNmm?2 339 252 Lower flange
Stress on chassis frame Nimm2 156 243
Static Safety factor  nStat [ Dynamic Safety factor ndyn
Safety factor an subframe: Upper flange 2007154 1895/150
Safety factor an subframe: Lower flange 1.05/0.81 141108
Safety factor an chassis frame 22301175 146/¢113

List of Profiles Hmm Amm2 [x crmd Wi cm3 M kgim
1 U 100x80xG 100 1488 24643 43.29 1.7
2 120x8 0 60 1376 8477 2826 108
3 8240 8 1920 1.02 256 151
4 44810 443 4480 7492.95 33451 352
5 120x8 0 60 1376 8477 2826 108
8 10x120 10 1200 1.00 2.00 94
== Subframe Profiles together 448 11840 2834459 963.99 929

Chassis Frame
0 FODEN 2000R 270x92x 8.0 270 3504 3619.36 268.10 275
== Frame + Subframe 448 15244 1205

[A] Flexible mounted 31963 .94 1087.03
[B] Stiff with shear resisting plates 37969.41 1518.78

FrameWIN table on safety factors, stresses, materials and list of profiles

% | FrameWIN 2004-01 C:\TrailerW\FRWDATAYTestModel1
File Edit Picture Options  Help

& C I nmh N T X
Save fs Print Moment Subframe | Dynamic co Draw Text End
~| [ -286.-364 n=1.4/1.4 cdpn=13
Waterial Subframe Fe52 Re =355 Nimm?
Watsrial. Chassis Frams Feb2 Re = 355 Nmm?2

e ——— Bl
Stress on subframe Nimmz2 177 on Upper flange 182 on Upper flange
Stress on subframe Nimm2 Stress 339 on Lower flange Stress 252 on Lower flange
Stress on chassis frame Mimm2 156 on chassis frame 243 on chassis frame
Static Safety factor  n Stat [/ Dynamic Safety factor ndyn
Safety factor on subframe: Upper flange 2.00/1.54y Upperflange 1957150y  Upper flange
Safety factor on subframe: Lower flange 1.05/0.81 Lower flange 1.4171.08,\ Lower flange
Safety factor on chassis frame 2I501.75 M chassis frame 1.46 1113 Mhchassisframe
Dynamic Static Dynamic
Safety factor Safety factor Safety factor
n dyn n Stat n dyn
Flexible mounting Fixed mounting

FrameWIN table on safety factors, stresses for both flexible mounting and fixed mounting.

Static & dynamic safety factors should all be more than values 1.25 or 1.4.
In this example stress on lower flange is critical, but upper flange chassis frame are ok.
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The table shows Cross Area Data of all the chosen profiles:

Profile Hmm A mm2 I cmd W'y cmd bl kgim
1 U E0x40:x3 B0 402 2345 7.2 32
Chassis Frame
0 FODEM 2000R 270 x 92 x 8.0 270 3504 J619.36 268.10 A5
=> Frame + Subframe 330 3906 307
[4] Flexible mounted 364280 26984
[B] Stiff with shear resisting plates 462461 268.78
These Cross section dimensions are given for one beam:
Height H (mm)
Cross section area A (mm?)
Second moment of arealx (cm*)
Section modulus Wix (cm?)
Beam weight / meter G (kg/m)

Two last rows on the table show the Ix and Wx value s for the combined beam:
All subframe profiles + chassis frame together in two different mounting systems:

[A] Flexible mounting
[B] Shear resisting mounting (Fixed mounting).
FrameWIN is a helping tool program to choose the profile for subframe and

to calculate cross-section values on one point.

These one cross-section values are calculated for
A) Flexible mounting  B) Fixed mounting (shear resisting).

FrameWIN does not calculate the whole subframe in longitudinal direction
and does not calculate the distribution of the chassis bending moment
on different places.

FrameWIN user must self make the choice if subframe mounting is flexible or fixed.

For more detailed subframe and frame calculation is needed to use a FEM strength calculation
program (Finite Elements Method).
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Chassis frame reinforcement

in the Profie Shape List you ind some

Reinforcements for chassis beam. File Edit Picture
Choosing from this "reinforcement" group _
means, that these profiles will be technically Ald Profile | Side plate

calculated as part of chassis frame and not as
part of subframe.

IE:EHBEI *l

Eu
02,312 Cancel |

i |
ST
ol

double LI

IJ-Renfarcement for chazsiz beam

HIEE
T‘m E L-Reinfarcement far chazsis
L-Renfarcement far chassiz beam
I + L Reinforcement : B0 » 60 x § ¥ ES{S;ahc E
F . .
= [ IJ-Renfarcement for chazsiz beam |
r L-Renfarcement far chassiz beam —I
IE L-Renfarcement far chassiz beam |
w
4] | D
Ligt of Profiles [data per one rail] H mm A mmz2 |% crd Wi o3 b kgdm
1 1J 100=50:5 100 950 143.29 2865 75
2 FwB0 ] 400 0.08 033 31
=r  Subframe Profiles together 111 1350 220.96 3088 10.6
Chazsziz Frame : MB ATEGD 260°65°E
260 2263 202095 155.46 17.8
3 + U Reinforcement : 272w BB« B 272 2340 220878 166.09 18.4
4 + L Reinforcement : B0x B0« 5 B0 a75 19.9 461 45
=r  Chassis Frame tatal 27 5183 4886.58 330.43 40.7
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Warning in FrameWIN:

If you in FrameWIN choose a reinforcement, which is outside of chassis beam, you have to check
manually, that subframe parts will be on a correct height above the chassis beam.
FrameWIN can not automatically check, if the profiles are "inside each other".

You need to lift subframe profiles using the dimension of reinforcement upper flange thickness.

File Edit Picture

Add Profie Side plats |

1: U 100x50:5
2: +U:230x65x5

T

1 U 100x50x5

| U - beam
[ 100505 |
Wi =29cm3 G =7.5kg/m
‘u 10045045
=10
¥= 0 0K »
[Fe52 : AeL = 355 N/mm2 |

1765

1445

+
v J—
P 4 X
3
a0
ot 100 —¥
wrong
50 a0
| 4"
- 1 [ % I
————— 1 h T4
5
110
) ]
220 —4
110
65 .
I
— y
S | N

File Edit Picture

Add Prafile Side plate |

1 U 100:50x5
2. +10:2304EBExE

T |

1: U 1005025

| U - beam E
[U100:50:5 ~|
Wwit=29cm3 G = 7.5kgdm
|u 10045045
s= o
¥= |5 (1]
[Fe52: FeL = 355 Nymz2 |

=l

lift subframe
profile up
from here

+¥
¥ —
—l—% ) h
5
50
SR 100 —
colrect
50 &5
I
X — ;
— ] B o
5
110
5 d
m —F
10
B
I
— d

179.4

1456
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" a0 _ 5
[ I 1: U 100=50:5 - = it
correct ! 5 o
U - beam B
5 100
| U 100x50:5 =l
h EI:I =
| 3]
1= o
W =29cm3 G = 7.5ka/m =¥ 1 c
||_| 100x50:5
"= D
y= |5
| — |
FehZ : Rel = 355 Mi/mm2 >
ift subframe profiles
B5
| B
1
1 I
I
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Frame width in FrameWIN

Un

a
Safety factor on zubframe 11

40| 80

Un

a
Safety factor on chassiz frame 11

850

90

5] Subframe

Filz=  Edit  Picture

266

Add Frofile | Side plate

8, 264 Cancel |

Ok

I'I - L 60403

1: U BO=4043

[

1 - beam

U B0r40:3

Wi =8cm3 G =3.2ka'/m

|L| Bilkdn3

=

o
—

y=

Ok >

JFe52 : Rel = 355 N/mm2

=]

r— Chassis Frame

{vaLvo

l:-—la—
o

|VEILVEI FRA&MEBE FRAMELOMW 266:90x6

JFe52 : Rel = 355 N/mm2

171

1542

fwdidth of Chassis Frame
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Material of the Beams
Menu: Edit - MATERIAL

3] MATERIAL : Mechanical Properties M= B3
— Subframe
|Fe52 =]
M aterial FebZ
Yield strength minimum Re HN/mmZ? |355

— Chasziz Frame

Feb2 j 114

Matenal Feh2

Yield strength minimum Re HN/mmZ? I355

By choosing the materials from list boxes, you automatically get the material name and the Yield
strength minimum for the chosen material on specific textboxes. You can edit both of these separately,
but in this case for example changing the material name from the textbox does not change Yield
strength minimum. You have to change that manually too.
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Load / Frame Bending Moment

The Bending Moment is calculated by using the load and the outreach and also by

using the crane own weight and the center of the gravity.

In the Calculation the Crane or the Taillift causes the Bending Moment. ﬁ? 1 ‘
kdoment

The Moment caused by the Crane

Cancel

ask name IEummemiaI Yehicle Show 2001 MEC Birmingham

ustomer I

Tail Gate Lifte

ruck |FI]DEN A3-8R_T-C10 8x4 TIPPER
|HIAB 330-2

Max load at max outreach kg

Load

Crane max outreach mm

Moment : [Crane own weight ]

Crane own weight kg I 3020
Crane Own Weight i i
Own weight gravity centre mm I 1565

The Moment of the Load M1 = 320 kNm
The Moment of the own Weight M2 = 46 kNm
Total Moment M1 + M2 = 266 kNm
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The Moment caused by the Tail Gate Lifter

By choosing the option button: Tail Gate Lifter
you can give the Moment caused by the Tail Gate Lifter.

%G| Task name / Moment E3
- - — Cancel
Task name IEummen::laI Yehicle Show 2001 MEC Birmingham
Customer I Option button:
Tail Gate Lifter ™ L
Truck |FI]DEH A3-8R.T-C10 8x4 TIPPER
Crane [HIAB 330-2

The Moment of the Load M1 =26 kNm
The Moment of the Lifter own Weight M2 = 4 kNm

Total Moment M1 + M2 = 30 kMNm

The data on Tail Gate Lifter and Load on the Lifter are given by typing on textboxes on the screen:

Calculation point:
The Strength on this point is what you are calculating

i 2600 IW o

2000 mm , 600 Load on the
Tailgate Lifter

kg = Own Weight of the Tail Gate Lifter
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Dynamic Loading Factor and Calculation system

Choosing calculation system

At first program start You will be asked to choose which
calculation system the program will use as default. It is
possible to modify this setting later using menu Options-
>Options->Default Values->Default Calculation System.
This setting will then be the default setting every time You
begin a new calculation..

By choosing Options->Calculation System from menu or
by clicking Dynamic coefficient-button You will get the
opportunity to set calculation method and also setting
options for the calculation.

Options =

General | Printer Fonts | Colos  Default Values

Default Yalues

Default Caleulation System

Default Calculation 5 pstem

Deefault Walues for basic Frametw/IN calculation

Dynamisk faktor ¢ dyn =

Sakerhetstaktor Hjslpram

117

Sakerhetsfaklor: Bilens ram

oK ‘ Cancel | Apply |

el

n | =N T

Dynpeai

Crenarmic coefficient cdyn . fu n j Safety factor

EN 12999 . EN 13001 Dynamic coefficient

-

I i
Dyynamic coefficient / Calculation system|. Basic FrameWIN spstem | Calculation systern
4| ] 228,103 n=1.1 EM 12999, EN 1300

EN 13001 Language [
Optians

Calculation by "Basic FrameWIN system”
Dynamic coefficient ¢ dyn
Default value for Dynamic Coefficient in =l o |
FrameWIN is cdyn =1.3. You can Basic system e
anyway Change the defaUIt Value from |c dyn =11+ 00022~ E[I’v'::Z]I ;"::":3 '[nm 15[.:;:: ] |
Menu: Options - Default Values e e e

Dynamic Coefficient can be calculated
using the formula
cdyn=1.1x0.0022 x 60
x v (m/s)
cdyn no more than 1.3
v = crane lift velocity
If You type a new value in the textbox for
crane lift velocity (m/s) , the program

Safety factor : Subfiame [~ 14
Safety factor : Chassis Frame [~ 14

j

calculates the corresponding Dynamic

Coefficient. On the other hand you can also type the wanted Dynamic Coefficient into the textbox.
Dynamic Coefficient increases the Moment used in the calculation:

M dyn =cdyn x M static

calculates the safety factor for the specific case. If this is lower than the the warning

Safety factor n means here the warning limit for the safety factor. The Program v
& N

limit, which You choose here, the program shows a warning In.

You can anyway change the default value for Safety Factor from Menu: Options - Default Values
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Calculation by EN12999 system
When You choose calculation by EN12999, EN13001 You will get the following options to set:

o Vertical hook speed — highest possible hook-speed rising or lowering.

e |Load combination

o A1-normal
lifting/lowering from
one function

o0 C1-exceptional
load, total speed
from all functions
activated

o HC1-HD1..5
Hoist Drive
Class. Select
correct HD-class
depending on the
valve-system on
the crane.

Dynatnic coefficient cdyn. /. n

EN 12939 . EN 13001 j
Basic FrameWIN system
EN 12999 . EN 13001

EN 13001

vertical hook speed
Calculated with vertical hook speed

Load Combination

(&) Al, regular load, lifting/lowering speed from one function

O C1. exceplional load, total speed from all functions

Classes of the type of hoist drive and its operation method

¢ HC1 - HD1. Dn/Off valve

{ HC1 - HD4. Normal spool valve

{* HC1 - HD5, Automalic speed control

Safety factor : Subframe 1.1

Salety factor : Chassis Frame 1.1

o HD1- On/Off-valve type.

Cancel

[

82=105+017 v

82=1.05+017 = »/2

j

82 =1.05

o0 HD4- Normal spool valve, speed can be manipulated directly by user

o HDS5- Automatic speed control of crane movements.

o Safety factor for Chasis Frame and Subframe. Normally 1.1, that is also recommended by the
standard. Safety Factor can be set by user.

In this window You can see the formulas for calculating ®2-factor. These formulas will change
depending on which Load Combination (A1, C1) You have chosen. These settings and formulas will

also be printed out.

T FrameWIN 2009-02
File Edit Picture Options Help
= =] =1 \f 1 E 3| nomf

Open Save Ais Print Moment | Subframe | Dynamic co

=R o X

Draur Text Syrnbols End

B | =]

[ 464,358 n=11711 (EN12999)

Scania P340..380 DA4X2H LA
Hiab 102-4

Moment : (Max load at max outreach)
Moment : (Crane own weight )

Dyn Moment : (Max load at max outreach)
Dyn Moment : (Crane own weight )

Class of hoist drive = HD4, Normal spool valve
Calculated with vertical hook speed = 1,5 m/s

T30kgx 11,7Tmxg=
1590kg x 2,58mx g =

1.34x1.178x730kg x 11.7/mxg =
1.22x1,1x1590kg x 2,58mx g =

Load Combination = A1, regular load, lifting/lowering speed from one function

%2=1.05+0.17 " v/2

84  KNm

40  kNm

132 kNm

54  KkNm
EN12999
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File Functions

3] FrameWwIN 2001-08

JI-W Edit Picture Option: Help
Open
Save Ag

Save bz DF-File
Save dz DEF-File [Entities anly]

Print Calculation

Frinter setup = E
End Chrl+ Dpen Save A
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Open  HH
Laak jr: |'El FrwData j ﬁl

Open

Open the saved

calculation. FrameWIN effer_teztl1c ifich_test juncar_aizal 400

uses the same loading effer_test11c-2 inch_test2 SubframeT ppel2233

moment, which was ERF model inch_test3 test 1

processed in TrailerWIN Frameta/IN.INI inch_testd test]

for the last time. Fitw_test DAT inch_tests 25 TestFrameDF1.DxF

Opening the file does not HMF_55tm rarnme 1. dat jurcar_aizal 250xi Testkodell

change loading moment

data but the profile data. 1] | ]
File name: Dpen I
Files of type: I j Cancel |

[~ Open az read-only

Starting from FrameWIN version 2005-07 the program gives you a possibility to use the crane and
loading data from the saved FrameWIN calculation.

When you open a file, you will get a window for choosing:

1: do you want to use crane and loading data from the current case,
which you already have on the screen.
in this case you take only beam profiles from the saved calculation.

2: do you want to use also crane and loading data from this saved file

Possibility 2 is available only with FrameWIN data files, which are made with FrameWIN version 2005-
07 or newer version.

Crane Data from ... ?

Crane data from current calculation

IWECO EuraTrakker Cursor MP 190 E 21 %P 414 ETronic
Hiab 144B-1 CL

Il ax load at max outreach kg

Crane masx outreach  mm

Crane Data from saved FrameW!IN calculation

[WVECO Trakker 340738 Sx4x4
EFFER 750-45

Il ax load at max outreach kg

Crane rmax outreach  mm
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Save As Savers __ HE

Save the profile combination. , = ;
The Ioadirrl)g data will not to Savein | FiwData = gl
be saved. effer_teztl1c ifich_test juncar_aizal 400
effer_test11c-2 inch_test2 berst 1
ERF model inch_testd berst
FramewIM.INI inch_testd 5 TestFrameDF1.DxF
Fitw_test DAT inch_tests Testhadell
HMF_55tm rarnme 1. dat jurcar_aizal 250xi Testkodel10
1] |

i
Fil= narne: ISuI:uframeT_l,lpeEIEESE Save I

Save as type: I j Cancel

[~ Open az read-only

Save As DXF-File and Save As DXF-File (Entities only)

Save the Picture of the Frame (Combined Profile) in DXF format.
Choosing "Entities only" means, that the file includes only the drawing objects.

DXF file can be used in CAD software and also some other computer software can read DXF-files.
In DXF format you will get the drawing as vector drawing in CAD software.

Printout
=

The printout on paper. Frint

IEar‘u:nn LEP-1760 PCL Be i Cancel I

[T Colars

v

oK

C

r Pyl

Calculation made by

Using small blank buttons, you can print only one page, frame with calculation results or only profile
combination in bigger scale.

The big OK button prints both pages if both checkboxes are marked, or only one of the pages,
depending on which one is marked.

For printing you must give your name in field: "Calculation made by".
With checkbox Colors you can choose printing in colours.
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Draw Text onto the picture
T

s You can write own texts onto the picture. Following picture shows the possibilities.

The size of the text depends on the size of the picture.

Open Save Copy Paste Font Text Size Colour - |O] x|

Delete Text

[Cancel | 1] 4 |

ffr Combined Subframe
Move Text Type Mummer 02233

Text Editing Box

L1 _*II_/

On the Text List you see all the text you have in this calculation. With mouse-click on the text line you
can choose the text for editing. Press Enter to change the line.

Resize Text Box

Draw Lines, Rectangles, Dimensions, etc

=\

BT You can draw simple drawings on the picture.

|-292 |337 = Draw Cance |

Delete Coordinates Left, Top  Dimension  Refresh

/ ok |
- R _|“;_ Coordinates Right, Low ok |
It

— |24.12251 |222.9882 |
[
Shapes = | — || 11 1| =] @] ®

Left, Top o

Combined Subframe
Type Mummer 02233

Right, Low
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Choose the type of the object by using Shape Buttons “LINE”, “RECTANGLE”, “CIRCLE”.
Then draw the line or rectangle or circle with mouse onto the picture.

You can drag point with dragging the grips (yellow rectangles).

When you click OK, the grips disappear. Click the Edit-Button to get the grips back.

Draw Dimensions: horizontal and vertical.

When you draw a dimension with mouse, you will get the correct dimension text automatically. You
can anyway change the dimension text; you only write a new text on the dimension editing box, and
click the small ok button on the right side of the editing box.

If you later edit this dimension with the mouse, you get again automatically new dimension text.
You can choose arrow position with

direction, when you are drawing a g3 2 2 860 2 1 .
dimension with dragging mouse. The g

example shows the result and the m m 423“ ‘ﬁﬁ_
mouse movement direction, from point 1 1 1 “2
1 to point 2.

FrameWIN Manual Copyright © 2014 Trailer Consultation  info@trailerwin.com page 38



List of Symbols

Yield strength minimum ReL ( N/mm?)
Cross section area A (mm?)
Second moment of area Ix (cm*)
Section modulus Wi (cm?)
Beam weight / meter G (kg/m)
Stress S ( N/mm?)
Safety Factor Static n stat

Safety Factor Dynamic n dyn

Dynamic Coefficient cdyn (1..1.3)
Crane lift velocity \Y (m/s)

Licence Agreement

You may use the TRAILER CONSULTATION Computer Software on one or more computers in one
office or in one factory area.

You may use the TRAILER CONSULTATION Computer Software on a computer network when the
network is working only in one office or in one factory area.

You may not make any changes or modifications to this or any of the TRAILER CONSULTATION
Computer Software

You may not decompile, disassemble, or otherwise reverse engineer the TRAILER CONSULTATION
Computer Software.

You may not rent or sell or lease or copy it to anyone.

TRAILER CONSULTATION Computer Software includes following computer programs:
TrailerWIN, CraneWIN, FrameWIN, CornerWIN, BusWIN and BrakeWIN.

Warranty

This software is easy to use and it is very reliable.

If the user finds mistakes would it be nice to inform the maker of the program.

The possible faults are repaired as soon as possible and that is guaranteed (the faults are guaranteed
to be repaired in at least one years time minimum) and possibly later on updating contracts.

The maker, dealer, or agent of the software will not compensate possible faults on software and
user's faults and the possible costs caused by them.

The maker, dealer, or agent of the software will not compensate possible costs caused by
diskettes or any other data media (mechanical faults, virus, etc.)
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SUBFRAME CALCULATION THEORY IN FRAMEWIN

STRESS CALCULATION : BENDING MOMENT ON U-BEAM :

Bending moment M at a certain cross-section makes the normal stress ¢ on a
longitudinal fiber at a distance y from the neutral axis of the beam:

o My _ M
I W
s '
¥
[ I 4 & 1 5“:55
—H- - = h H —

The second moment |y (moment of inertia) and section modulus
Wy of a symmetrical U-cross-section area can be calculated as follows:

. _BH" _bh’
12 12
1,2
W = X pu—
“ H/2 H
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COMBINED BEAM : CHASSIS FRAME + SUBFRAME

Subframe can be mounted on different systems:
e Flexible mounting : subframe mounted with brackets or clamps

¢ Rigid mounting : subframe mounted with shear resisting plates

Flexible mounting : subframe mounted with brackets or clamps
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4¥
i /J'—n Stress
e52
Subframe
_—|_ A .
= Neutral axis Subframe
eS1 I =
W
[ —
gl 1 = Stress
eF2
Neutral axis
R Chassis frame Chassis frame
A
F
eF1 T F
W g
S——

With a flexible mounting Ix and Wy can be calculated for a combined beam as follows:

l.=1_+1,
I+ 1,
W. = e.=max e
e

C

€ €, , €

F1 1 F2 ' ¥s1 ' ¥s2

Maximum normal stresses ¢ with bending moment M at a combined beam cross-section
with flexible mounting are

Me : :
o., = = on chassis frame lower fibers
IC
Me : :
o, = = on chassis frame upper fibers
IC
M e :
o, = = on subframe lower fibers
C
M e :
o, = = on subframe upper fibers
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Rigid mounting : subframe mounted with shear resisting plates

With a rigid mounting the calculation of Iy and Wy for a combined beam turns out to be
more complicated :
At first we have to calculate the centroid (Center of gravity) yc for the combined cross-

section.
With dimension yc we calculate zg and zg and then the second moment of combined

cross-section Ic and the section modulus for the combined cross-section W¢.

by
|
T — Stress
Subframe
|
T
yC2 Ag
S Is
Ws zS
l bt |
Py S
| & |
Centroid MNeutral axis of
zF HF+yS combined beam
—+—+ HF
yC1 Chassis frame
Ap
vF Ig
WE
™ '. |
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Ar YE + As (HE +Ys)
ye= Ar + Ag
L =Yc —YF
zg=Hp +ys-Yc

lc=(1g +Ag 2g?) + (Is + As 252)

We =— ec =max(ycy » Y¢2)

Maximum normal stresses ¢ with bending moment M at a combined beam cross-section
with rigid mounting are

M
oF % on frame lower fibers
C
M
og M Yea on subframe upper fibers
lc

In both cases :

The normal stress distribution in figures:
Young's modulus E for chassis frame material = Young's modulus E for subframe material.

With all steel qualities E ~ 210 000 N/mm?2

Safety factor can be calculated:

R
n=—> Rg=VYield point ; for material Fe52, R, =350 N / mm?
(o2

o =calculated stress

Bending Moment M
In FrameWIN software by Trailer Consultation the bending moment M is the lifting moment

of the crane multiplied by dynamic coefficient v (defaultv=1.3).
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CALCULATION WITH NEW STANDARD EN12999

Subframe safety factor can now be made by two different systems, Basic FrameWIN System
or EN12999/EN13001. The main difference from the Basic FrameWIN System is that it uses
different safety-factors for crane-weight and the load. The new standard also takes notice of
differencies in operation methods. On a crane with automatic speed control the forces on
sudden rising/stopping will be much lower than on cranes with On/Off-type valve. FrameWIN
now gives you the possibility to choose calculation method.

New calculation system EN12999 in FrameWIN
el

Safety factor C
Cynarmic coefficient Subf

Calculation systerm

In FrameWIN You can choose calculation system for
dynamic forces. By choosing Options->Calculation system or
by clicking on Dynamic coefficient-button on menu.

(IR |

When choosin EN12999, EN13001 You will have to choose

following settings: Language 4
. | Options
e Vertikal hook Speed
° Load Comb|nat|0n A1/C1 Dynamic coefficient cdyn . /. n :
EN 12399, EN 13001 = I =nce (R

o HD class of Hoist Drive.
HD1/HD4/HD5.

o Safety factors for Frame
and Subframe.
Recommendation by
standard is: ym = 1.1

EN 13001

vertical hook speed
Calculated with vertical hook speed

Load Combination

@ Al. regular load. lifting/lowering speed from one function

) C1, exceptional load, total speed from all functions

Classes of the type of hoist diive and its operation method

[ s

82=105+017~v

The calculation is made for
mobile cranes, Hoist Class 1
(HC1).

(" HC1 - HD1. On/Off valve

& HC1 - HDA, Nommal spool valve 02-1.05+0.177vi2

2-1.05
 HC1 - HD5, Automatic speed control °

You will also get the settings and " Safety factor = Sublrame [~ 11 ox
formulas on the Outprlnt Safety factor : Chassis Frame W

About calculation system EN12999/EN13001

Here is a short description of the new standard EN12999. For more information, please refer
to the standards EN12999, EN13001.

FrameWIN makes calculation by Hoist Class 1 (HC1) which is the Hoist Class for mobile- and
flexibile mounted cranes. (HC2 is for rigidly mounted cranes)

From options window You can make following selections for Hoist Drive Class:
o HD1 for cranes with On/Off —type valves regulating lifting and lowering

o HD4 for cranes with normal spool valve operated by

user.
O e AN |
. . Diyhpumad — Lot |
HDS5 for cranes with automatic speed control ’ Dynjniccoerficienggagcﬁglatmnsyst_eImIL
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Formulas and symbols

Yb

A
!

pa—
— |

Y

Formula for calculating stresses and safety factor

LymgaF & + ymu@le)  ca
W 57 Ym

Symbols and coefficients
Gf = Crane own weight without boom system

Gb = Boom system weight (or total crane weight)

Yb = Center of gravity for boom system (or crane)

P = Payload

R = Center of gravity for payload

Vh = Rising/lowering hook speed used for calculating ®1, ®2
Vhmax = Maximum hook speed

VYpt = Partial safety factor for payload

For Load combination A1 safety factor Yyp1 = 1.22

For Load combination C1 safety factor Yp1 = 1.1
VYp2 = Partial safety factor for crane weight

For Load combination A1 safety factor Ypz = 1.34

For Load combination C1 safety factor Yp2 = 1.1

®1 = Crane weight factor for dynamic effects when rising/lowering suddenly stops

®1=1.1 or max 2

®2 = Payload factor for dynamic effects when rising/lowering suddenly stops.

®2=1.05+0.17 Vh
For Load Combination A1 :
Vh = Vhmax for Hoist Drive Class 1 (HD1)
Vh =0.5 Vhmax for Hoist Drive Class 4 (HD4)
Vh =0 for Hoist Drive Class 5 (HD5)
For Load Combination C1:
Vh = Vhmax for Hoist Drive Classes 1 and 4 (HD1 / HD4)
Vh =0.5 Vhmax for Hoist Drive Class 5 (HD5)

w = Bending moment
g =9.81 Nm (=1 kg)
oa = Calculated stress
Ym = Safety factor

Ym >= 1.1
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