Part 9

Mobile force systems and horizontal beams,

determining the forces on the joints/supports.

Program FORCEDIVISION1111

Program FORCEDIVISION2222

Program FORCEDIVISION3333

X1(3) = 0,06 S1{1Z/= 5,23 Z1i& = 3,
MW=

MEF(1)=F,0 MBEI1)=3,00

WET =, 0 MBid)=1,70

&! . G A

9. /A, é,

332 . 28

Program BEAMPROGRAM2222

]

Calculation of the largest reactions Rl and R2

of a simple beam with a moving load system.

Calculation of the largest shear forces TS5 and

T7, and bending moment M5 at X meter.

Calculation of the largest possible bending

moment MAXIM5 when a mobile force system moves

from left to right or from right to left.

11-13

14-16

17-18

0/



FORCEDIVISION1111

Ia=1
MPF=3

I5=7 V=2 Dl=3 I23=

-

MFF(1)=12,0 Ma{l)=0,00
MFF(2)=10,0 Ma(2)=2,10
HFF(2)=8,0
Joint 1

Kl=1
Kl=2
Kl=3

4,27
0,00
0,00

M2 (3)=2,50
4 7
10,73 15,00
€,67 11,33
0,00  §,00

4= 15=ﬁ’—‘- V'_'F [ _Uf‘_l
D1=]3 MF=[3 13=[7  Show Calculate Cls

[RO STORE NR=? GET
PrF EX1 EX2 EX3 EX4 EX5
FORCEDIVISIONZ2222
X1l(€) = 0,00 X1(8) = 2,50 X1¢(5) = €,00
ME=3
MFF(1)=11,0 MA(1)=0,00
MFF(2)=13,0 MA(2)=1,€0
MFF(3)=%,0 Ma(3)=2,80
I3=8
Joint € g 1)
Kl=1 8,32 15,€é8 0,00
Ki1=2 0,00 18,97 5,03
Kl1=3 0,00 11,€0 10,40
MF= | B= [ ] [OK] [Again |
EX1 EX2 EX3 EX4 Show Calculate
PrE IRO STORE NR=? GET End | Cls

FORCEDIVISION2333
X1(€) = 0,00 XL1(8) = 2,50 X1(5) = €,00
MF=3
MEF(1j=11,0 MA(1)=0,00
MFF({2)=13,0 MA{2)=1, &0
MFF(3)=5,0 MA(3)=2,80
Joint € 8 5
I3=¢
R1=1 11,00 0,00 0,00
Kl=2 1€,5€ 7,04 0,00
Kl1=3 5,00 1l€,51 7,09
I3=8
Kl=l 2,632 15,68 0,00
Rl=z 0,00 1g£,57 5,03
Ki1=3 0,00 11,60 10,40
13=5
Ki=1 3,24 11,70 18,0¢
Ki—~4 0,00 7,29 14,%0
Kl=2 0,00 0,00 5,00

Mobile force systems moving over supports/
doints. The forces on each support is calcula-
ted for each pesition cf the forces.

Application with three programs. Explanetion of
input of data on the following pages.

FORCEDIVISTON1111l page 2 to 3

84N /0
| v 5. 7 /2
/- 4. 7y
: D= 3 m , D= 3 s
_: /,4';/ 46 I=0f9| 2-/ :_
té/:,/
O Ly 10
i % l ?L
N RZN 2,5 ,
IJQ/:,? ' ) ’
Bhy
¢ 4 Z
/=3

Regurly joint numbering from left to right.
I4=1 15=7 V=3 D1=3 MF=3

Suppose I13=7 then 3 calculations are carried
out for support/joimnt 7.

Kl=1 force 12 kN on joint 7

Kl1=2 force 10 kN on joint 7

K1=3 force 8 kN on joint 7

FORCEDIVISION2222 page 4 to 6

Irragular support numbering, distances between
the support are different.

/. 17
[9 2.8m 3/.6 &
- 19 4
] 2. %0 " 35 i
Io'g /,6 : ¥

K]
Suppose I3=8.
Ki=1 11 kN on support 8
(1.6/2.5)*13= 8.32 kN on support 6

(0.9/2.5)*13= 4.68 kN + 11.00 is 15.68 kN on 8
9 kN outside the supports

R1=2 13 kN on support 8
9 28 Bua |V
Lé & g
, 2.5 ! a5
L6 A9

4 : -

4+

K1=2 13 kN on support 8
(1.9/3.5)*13= 5.97 kN +13.00 kN is 18.97 on 8
(1.6/3.5)*13= 5.03 kN on support 5

FORCEDIVISION3333 page 7 to @

Liks Lhe exdiple just showit, 3 supports dud 3
forces, 3*3=9 calculations are carried out.



I4=7
HEF=3
MEF(1)=8,0 Ma{l)=0,600

MFF{2)=10,0 M&{Z)=3,00

IS=1¢ V=3 Dl=4 I3=10

MFF(3)=€,0 Ma(3)=4,00

Joint 7 1a 13 l€
Kl= 7,50 10,50 5,00 0,020
Kl=2 £,00 12,600 €,00 0,00
Ki=3 0,00 €,00 12,00 €,00

f

| 0K
Di={3  MF=[3~ I3=[J0 Show Calculate Cls
! Again

IRO STORE NR=? GET

PrF EX1 EX2 EX3 EX4 EX5
Ié,é/v l/o |<9
T m |
Z /o /3 ./é
N D/=% 4 £ y 4 i
e L
Eal /0 W /6
J o
—f—i——ch
é 4y 104y | BLts
7 /o - =]
i 4 i '\3 ILL
T L [} L)
é /0 5
a /0 143 e
- 9’” } = :iﬂ
I4=7 1I5=l€ V=3 Dl=4 13=10
MF=3
MFF(1)=€,0 MA(1)=0,00
MFF(2)=10,0 MA{2)=4,00
MFF(3)=8,0 MA(3)=3,00
Joint 7 10 13 1€
Kl=1 10,00 €,00 2,00 0,00
Rl=2 €,00 12,00 €,00 0,00
Kl=2 o,00 10,50 5,00 4,50

l4=17 I5=I-|_5— V=[3_‘ [ DK]
D1=f4  MF=[3~ I13=[10 Show Calculate Cls

| Again_

EX2 EX3 EX4 EX5 End

IRO STORE NR=? GET
PrF EX1

K1=3

Program FORCEDIVISION1111

Fig.1.

Support/joint numbering from left to right with
interval v=3, 7 to 16 step 3.

First number I4=7, last number I5=16
Di=4 m distance between supports/joints.

MF=3 number of forces of the mobile force sys-
tem numbering from right to left.

I=1 MFF(1)= 8 kN with distance MA(l)= 0 m
I=2 MFF(2)=10 kN with MA(2)= 3 m
I=2 MFF(3)= 6 kN with MA(3)= 4 m

I3 is the arbitrarily chosen support, each of
the three forces will be placed on that support
and the division of the forces over the sup-
ports calculated.

Data to put in,
T4=7 I5=16 v=3 D1=4

MF=3 1I3=10

Cursor in text box T1l4, type 7 and Tab,
cursor in text box T15, type 16 and Tab,
cursor in text box TV, type 3 and Tab, 2
cursor in text box TD1l, type 4 and Tab,

cursor in textbox TMF, type 3 and cursor at sa-
me time in the large text box TSTRING in which
to type I,MFF(I),MA(I) Enter,

Enter, 3,6,4 Enter,

1,8,0, Enter, 2,10,3

and cursor appears in TI3, type 10.

Click Show to print the data put in omn the
screen followed by clicking Calculate for the
results of the calculation to appear.

See the results on the left.

Kl=1 8 kN on support I3=10

(3/4)*10= 7,50 on support 7

(1/4)%10= 2,50 + 8 is 10,50 on support 10

K1l=2 10 kN con support I13=10

6,00 kN on support 7

(1/4)*8= 2,00 + 10 is 12,00 on support 10
(3/4)*8= 6,00 on support 13

6 kN on support I3=10

6,00 kN on support 10

(1/4)*8= 2,00 + 10 is 12,00 on support 13
(3/4)*8= 6,00 on supportlé

The second case, forces in reverse order.

Click IRO, then Cls, Show and Calculate to get
the second results shown on the left.

That was from ‘'left to right'. With reversed
joint numbering two cases from left to right'
with V=-3 same results because same distances
D1=4 m. See cases other program page TA.
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Fig.2. Click EX1 Show and Calculate.

I4=1 I5=

Xe]

v=2 Dl=2.5 MP=2 I3=5

Cursor in T14, type 1, Tab, type 9 in T15, Tab,

I4=1 Is=g% v=2 D1=2,5 I3=5

MF=2

MEF(1l)=g,6 0 M2 (1)=0,00

MFF{2)=¢,0 MA(Z)=4,00

Joint 1 3 5 7 b:]

Ki=1 3,60 2,40 8,00 0,00 0,00

Kl=2 (0,00 0,00 €,00 3,20 4,80
M= I5=5 V=7 [ == _Cl";j

D1=[25 MF=[z 13=[§  Show Calculate Cls

IRO STORE NR=? GET [Again |

PrF EX1 EX2 EX3 EX4 EX5

I4=3 1I5=15 =3 Dl=3 I3=¢€ =

— £EX2

MFF(1)=10,0 Ma{l)=d,600

MFF{2)=10,0 MA(Z)=3 50

MFF(3)=10,0 Mz(3)=2,50

Joint 3 € S 12 15

Kl=1 0,00 10,00 9,00 0,00 0,00

Kl=2 8,33 11,€7 8,33 1,€7 0,00

Kl=2 0,20 11,€7 5,33 10,00 7,00

I4=5 I5=% V=1 Dl1=3 1I3=%

MF=3 fﬁ%?

MFF(l)=€,0 MA(l)=0,00

MFF(2)=7,0 MH&(2)=3,00

MFF(2)=3,0 MR(3)=3,00

Joint ) € 7 8 S

Ki=1 (0,00 0,00 3,00 7,00 €,00

Rl=2 0,00 0,00 0,00 3,00 7,00

Kl=3 o,00 0,00 ©,00 0,00 3,00

I4=1 IS=5 V=1 Dl=2 1I3=4 &EXS

MF=4

MFF(l1)=8,0 M2(l)=0,00

MFF(2)=5,0 Ma{2)=1,50

MFF(3)=3,0 MA(3)=1,50

MFF(4)=11,0 MR{4)=1,50

Joint 1 et 3 4 5

Rl=1 2,75 12,75 28,28 5,25 0,00

Rl=2 0,00 5,50 12,25 S,28 €,00

Kl1=2 0,00 ©0,00 8,25 13,00 3,75

Kl=4 0,00 0,00 0,00 13,25 €,75

I4=1 I5=5 V=1 Dl=2 I3= EXE

MF=4 DL

MEFF(1)=11,0 MA{l)=0,00

HMFF(21=5,0 Mm(2)=1,50

MFF(3)=5,0 Ma(3)=1,50

MFF(4)=8,0 MAa(4)=1,50

Joint 1 2 3 4 g5

Rl=1 2,00 8,50 9,25 13,25 0,00

Kl=2 0,00 4,00 7,7% 13,90 2,25

Kl=3 0,00 0,00 €&,00 5,258 E,75

Kl=4 ©,00 0,00 0,00 5,25 3,78

type 2 in TV cursor in TD1l, type 2.5, Tab, cur-
sor in TMF, type 2 cursor in TSTRING, type
1,8,0 Enter and 2,6,4 Enter,
cursor in T13 and type S.
Click Show and Calculate for the results.
K=1 8 kN on support I3=5
(1.5/2.5)*6= 3.60 kN on support 1
(1.0/2.5)*6= 2.40 kN on support 3
K=2 6 kN on support I3=5
(1.0/2.5)*8= 3.20 kN on support 7
(1.5/2.5)*8= 4.80 kN on support 9
by !EW
]
b B~ | X 5 7 9,95
, 25  Dl=25 25, 25
8 4ty
/3 3 &1 7 2
o, L, 25
é &
T S
Fig.2. 2.5 45 40,
Fig.3. Click EX2 Show and Calculate.
¥/o) Joly 0
| 2.50 350 |
3 R s i o
472
4——‘3n° i 3 f =] ﬂ—*Ji———ﬂk
Fig.4. Click EX4 Shoe and Calculate.
3
l 3 i;r.S lésév
s ¢ * K K
. 3 , 3 3 M
—+ i f N
Fig.5 Click EX5 Show and Calculate.
V74 £ &
l /.5|'9/.$ [” 25 |
i
{ { tf
Z 2 3 Fé g
| 2 " 2 2 S S

Click IRO to change the order of load forces
(not drawn here) of EX5, next

Show and Calculate to get the resulls shown on
the left.

3



¥LZy = ¢, 00 £108F = 2,00 X1.%r = 3,00
®1i5) = 7,00 ¥lildi= 5, 00

MRBILI=D, 00
MR Zi=Z, BO
3 o 5 14

1,18 10,60 6,60 8,00
o,00 14,00 7,60 0,00

MF=[2 13= 7| OK | [Again |
EX1 EX2 EX3 EX4 Show Calculate
PrF IRO STORE NR=? GET [End | Cis
l_/ 2.0 1o &y
2, AR 5 gy
82, /2 4
99 Le 4o
zl 2 J l?‘ g,
‘ 2. R
J ] l/o Yo
2 3 P r 9,
B 28 2
: 9 t
Fe9.7
[//A/v l/o
- ?. g, 1/
: 2 8.8, :
; - alm L
F/'j. &

FLliZy = 0,00 B1i3) = Z,00

L&y = 7,00 ¥1ildi= &, 00
=g

MEF I 1li=10,08 MR(1li=3,00

a=d1, 0 MR21=2, B0

2 - =] 14

3,00 .23 €,B0 1D,08

1= 8,00 4,00 3,040 g.,008 11,00
MF=R2 13= fi4v | Ok | [Again |
EX1 EX2 EX3 EX4 Show Calculate

PrF IRO STORE NR=? GET 'Endi Cls

Program FORCEDIVISION2222

Support/joint numbers can be arbitrarily num-
bered and distances between the supports can be
given arbitrary values.

Number of supports can be NJ=5 or less.

Fig.6.
3 3 7 g. 4,
X/
|—-I— 2 ' / I Lrm ] 2 |
s SN
M 3
1 x :

At the start, or after clicking Again appears
the cursor in TSTRING for input of support data
with I as counter, JR(I) as support/joint num-
ber and support distannces X1(I) measured from
the left.

I, JR(I), X1(I).
1,2,0 Enter, 2,3,2 Enter, 3,7,3 Enter,
4,9,7 Enter, 5,14,9 Enter,

after Entér cursor appears in TMF if I is NJ=5.
Wanting e.g. I is NJ=3 then Tab to go to TMF.

Type 2 for the number MF of mobile forces,
cursor appears in TSTRING and type

I, MFF(I), MA(I) as afollows
1,10,0 Enter and 2,11,2.8 Enter.

Cursor in TI3, suppose 13=7, type 7 (Enter).

Click Show and Calculate to get the first re-
sults on the screen print for I3=7.
Click PrF to the printer print on the left.

Fig.7.

Kl=1 10 kN on support 7.
(0.2/2)*11= 1.1 kN on support 3
(1.8/2)*11= 9.9 kN on support 2

R=2 11 kN on support 7.

(1.2/4)*10= 3 + 11 is 14 kN on support 7.
(2.8/4)*10= 7 kN on support 9.

Going on with the given results. Suppose I3=14.
Click in TI3 to remove 7 and type 14 (Enter).

Click Cls, Show and Calculate for the second
results on the screen.

Fig.8.

K=1 10 kN on support 14.
(0.8/4)*11= 2.2 XN op support?
(3.2/4)*11= 8.8 kN op support 9

K=2 11 kN on support 14.



X1(3) = 0,00 X1{4) = 2,00

X1lig) = £,00

X1(2} = §,00 X1(7) =12,00

ME=2

MFF(l)=5_ 0 Ma(l)=0,00

MFF(2)=5,0 HMR(2)=3,00

Joint 3 4 13 3 7
I3=2

RKl=1 @&,0p ©,00 §,00 5,00 0,00
Kl=2 0,00 0,00 0,00 5,00 5,00
M= 3= 2 | ~ K| [Again]

EX1 EX2 EX3 EX4 Show Calculate

PrF IRO STORE NR=? GET [End | Cls
X1(3) = 0,00 X1(4) = 2,00 X1{(&}) = €,008
X1(2) = 5,00 X1(7} =12,00

MF=2

MFF(1)=5,0 ME(1l)=0, 00

MFF(2)=%,0 M&(2)=2,00

Joint 3 4 € 2 7
I3=2

Rl=1 0,00 0,00 5,00 5,00 0,00
Kl=2 0,00 0,00 0,00 9, 00 5,00
X1(3) = 0,00 X1(4) = 2,00 X1{€) = £,00
X1{2) = 9,00 X1(7) =12,00

ME=2

MFF(1)=5,0 MA({1)=0,00

MFF (2)=%,0 MA(2)=3,00

Joint 3 4 € 2 7
I3=¢€

Rl=1 G,00 €,75 7,25 0,00 0,00

Rl=2 0,00 0,00 &,00 §,00 0,00

¥1(4) = 0,00 X1(3) = 5,00 X1(2) =10,30

X1(1) =15,00

MF=3

MFF{l)=€,0 MA(l)=G,600

MFF{2;=7,0 M&(2)=3,00

MFF(3)=8,0 Ma(3)=3,00

Joint 4 3 2 1

I3=2

Kl=1 1,€0 10,%0 8,20 n,00

Kl=2 01,00 4,80 12,€0 3, €l

EKl=3 0,00 0,00 10,80 4 20
MF=Z 13= 4 | 0K | [Again

i _

EX1 EX2 EX3 EX4

Show Calculate

PrF IR0 STORE MR-? G&T [Lnd| Cls

Example,

rig. 2
fs_Fo el
¥

31_ X’?l 5 21 —#Z

—=x/

—2 L : e . 3m

A é :

[ T

+— 2 —

-+ 72 =
1,3,0 Enter, 2,4,2 Enter, 3,6,6 Enter,
4,2,9 Enter, 5,7,12 Enter.

MF=2 1,9,0 Enter and 2,5,3 Enter.
I3=2 (Cls if necessary, Show and Calculate.

Forces in reversed order.

Click IRQ, Cls Show, click TI3 gets empty and
type again 2, next Calculate for the second
results shown on the left.

Because of the distance of 3 m between the two
forces and the assumed support I3=2 no division
of forces.

Going on with the latest results. Assume I3=6
then click in T3 to remove 2 and type 6, next
Cls Show and Calculate for the third results to
appear.

And going on. Click IRO, click TI3 and type 6
again, Show and Calculate for the results shown
here below.

X1(2) = 0,00 X1(4) = 2,00 X1(€) = &,00
X1(2) = &,00 ¥X1(7) =12,00
ME=2
MFF(1)=5%,0 MA(l)=0,00
MFF(2)=5,0 MZ(2)=3,00
Joint 3 4 € 2 7
I3=¢€
Kl=1 4,00 3,75 10,25 0,00 0,00
Kl=2 0,00 0,00 5,00 §,00 0,00
Example. Click Again.
1,4,0 Enter, 2,3,5 Enter, 3,2,10 Enter and

4,1,15 Enter. After that Tab because NJ<5,
cursor in TMF, type 3 for three forces, cursor
in TSTRING, type
1,6,0 Enter, 2,7,3 Enter, 3,8,3 Enter,

cursor in TI3, type 2 for support/joint 2, next

Cls, Show and Calculate, results on the left.
/9. 20. & 64y
] ;Z.J
/ 2 2 &
) Sm & £
L 1 E !'
. i A2 3,
T ) T i i
Kl=1 6 kN on support 2.

(2/5)*7= 2.8 + 6 is 8.8 kN on support 2.
(3/8)AT— 4.z + (4/5)*8= b.4 15 LU.b KN on 3.
(1/5)*8= 1.6 kN on support 4. Etc.
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" Exampl
XL(€) = 0,00 %L{12)= 2, €0 Z1(3) = 5,80 kxomple EX1
MF=3
_ _ EX! Click EX1, event. Cls, Show and Calculate, see
HFF(}? €,0 MAm(1)=0,00 the results on the left. That's for I3=6.
MFF{2)=2,0 MA{ZI=1,70
Joint € 12 S O
I3=¢€ 5 é 4r/
Kl=1 &,00 9,00 0,00
El=2 15,08 3,%2 0,00 4 /2 g
=2 2.2 4
Fig.11.
— ———— — Type 12 in TI3, not followed by Enter!!, for
LS — { eada) 7 4
MF=1 13= EEE] IAgam, the second support/joint. Click Cls, Show and
EX1 EX2 EX3 EX4 Show Calculate Calculate for the second results.
_ For the third support click in TI3 and type 9,
itk IRO, *STOREFNRTI=CET _EﬂEJ Cis Cls, Show and Calculate, results here below.
X1(€) = 0,00 X1{12)= 2,€0 X1(S) = S, 80 X1(€) = 0,00 X1{i2)= 2,80 X1(2) = 5,80
MF=2 MF=2
MEF(l)=€,0 MA(L)=0,00 MFF(1l)=€,0 Mz (1)=0,00
MFF(2)=8,0 Ma{2)=1,70 MFF(2)=8,0 MA(2)=1,70
Joint € lz ] Joint € 12 ]
Iz=1Z I3=5
Kl=1 §,623 8,77 0,00 Kl=1 g,00 4,25 8,78
Kl=2 0,00 10,81 3,15 Rl=2 0,00 0,00 3,00
Example EX2 here below.
X1(3) = 0,00 X1(4) = 2,70 X1{7) = 5,40 X1(3) = 0,00 X1(€y = 3,00 X1(9) = €,00
X1{8y = 8,10 ¥1{1) =10,80 EX3 ¥1l(12)= 5,00 X1{15)=12,00 Exz
ME=3 ME=3
MFF(l)=12,03 MaA(l)=0,O00 MFF(l)=10,0 Ma(l)=01,600
MFF({2)=8,0 MA(Z)=2,6 %0 MEF(2)=10,0 M2(2)=3,50
MFF(3)=3,0 MA(3)=1,50 MFF(3)=10,0 MAR(3)=2,50
Joint 3 4 7 8 1 Joint 2 € 9 12 15
I3=1 13=%5
Kl=1 0,00 G,o0 £,€3 10,37 12,00 Kl=1 11, €7 8,33 10,00 a,00 a,00
Kl=2 0,00 0,00 0,90 4,44 11,5¢ Kl=2 0,00 2,38 11,€7 8,33 1,67
K1=3 0,00 0,00 0,130 0,00 8,00 Kl=3 0,00 0,00 11,€7 8,32 10,00
1,3,0 Enter, 2,6,3 Enter, 3,9,6 Enter,
MF=] 13= ] , DKi ‘Again | 4,12,9 Enter, 5,15,12 Enter.
EX1 EX2 EX3 EX4 Show Calculate In TMF type 3, next
PrF IRO STORE NR=? GET End’ Cls 1,10,0 Enter, 1,10,3.5 Enter, 3,10,2.5 Enter.
In TI3 type 9, next Cls, Show and Calculate.
¥1(1l) = 0,00 ¥1i2) = 2,20 £;¥9 Example EX4 with two supports and three forces.
MF=3
MFF{l)=12,0 MA{1l)=0,d0 |/2/6 ]/2/6 [/2‘&/
MFF(2)=12,0 MA{Z)=L,&0 i : ‘
MEF(2)=12,0 ME({3)=1,€0 4 J 4 2
Joint 1 2 R —
I3=1 ! 2 }

Kl=1 12,00 0,00
Rl=2 18,00 €,00
RKl=3 1%,00 18,00

Fig.1l2.
1,1,0 Enter and 2,2,3.2 Enter. Tab, in TMF

type 3 for the mobile forces,

MF=] 13= {‘“‘ e _‘[EE] |Again | 1,12,0 Enter, 2,12,1.6 Enter, 3,12,1.6 Enter.
EX1 EX2 EX3 EX4 Show Calculate In TI3 type 1, next Cls, Show and Calculate.
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X1(€) = 0,00 X¥L{12)= 2,€0 X1(5) = 5,89

MF=3 -
. /
MFF(l)=€¢,0 M2(1)=0,00 X
MEF(2)=8,0 Ma{2}=1,70

& | L Lm <5<%/
é /2, 9,
26 3.2
MF= [ | DKJ Again| Cls
IRO EX1 EX2 EX3 EX4 Show Calculate
PrF STORE NR=2 GET End

. Form print with PrF, when invisible
' click the form somewhere with right
mouse button.

é’l /2. 2,
» 8
i la &
L 4 09
o é
4 l fﬂl 9
20 4z |
o 7%
. A
Y L ATm | 4E
- )
4T d7x
$
4 /2 9l
Fg./3.

¥1(€) = 0,00 KL(12)= 2,60 X1(8) = 5,80
HEF=2

MFF(1)=¢,0 MR{1)=0,00
MFF{2)=8,0 MA(2}=1,70
Joint € 1z 5
I3=€

Kl=l1 §€,00 4,0 0,00
Kl=2 10,08 3,52 0,00
13=12

Kl=l1 5,23 8,77 0,00
Kl=2 0,00 10,81 3,18

I3=5
Kl=l1 0,00 4,25 5,75
Kl=2 0,00 0,00 8,00 Al

Program FORCEDIVISION3333

 Support/joint numbers can be arbitrarily num-
'bered, with different distances between the

. supports/joints.

"All NJ supports/joints will be loaded with all

MF mobile forces,

. calcualations are carried out for all possible

positions of the force system.
Example, figure on the print on the left.
1,6,0 FEnter, 2,12,2.6 FEnter, 3,9,5.8 Enter.

The cursor does not jump to TMF, that happens
only if NJ=5, the largest value assumed.

Click Tab, cursor in TMF, type 2, cursor in
TSTRING, type for I, MFF(I}, MA(I)
1,6,0 Enter and 2,8,1.7 Enter.

Click Show to get the first print. Whole start
picture with controls still visible.
Click Calculate for the second print, controls
disappear, see the print bottom left.

. Fig.13.
K=1 6 kN on support 6
K=2 8 kN on support 6

(0.9/2.6)*6= 2.08 + 8 is 10.08 kN on support 6
{1.7/2.6)*6= 3.92 kN on support 12

=1 6 kN on support 12

(0.9/2.6)*8= 2.77 + 6 is 8.77 kN on support 12
(1.7/2.6)*8= 5.23 kN on support 6

K=2 8 kN on support 12
(1.5/3.2)*6= 2.81 + 6 is 10.81 kN on support 12
(1.7/3.2)*6= 3.19 kN on joint 9

K=1 6 kN op support 9
(1.5/3.2)*8= 3.75 + 6 1is 9.75 kN op support 9
(1.7/3.2)*8= 4.25 kN on support 12

K=2 8 kN op support 9

Click somewhere on the form, results disappear
and controls appear again.

Click IRO for the forces in reversed order,
8-6 i.s.o. 6-8. Click Show, and Calculate to
get the print here below with new results.

TXL(€) = 0,00 X1{1z)= 2,€0 X1(%) = 5,80
MF=2

MFF(1)=8,0 MA(1)=0,00
MFF{z)=¢,0 MA(2)=1,70
Joint € 12 g
I3=€

Ki=l1 &,00 0,00 0,00
Kl=2 8,77 5,23 0,00
13=12

Kl=1 3,52 10,08 0,00
El=2 0,00 5,75 4,25

I3=5
Ki=l 0,00 _2,18_10,31 B
Kl=2 0,00 a,00 €,00




Same example, two more cases.
Joint numbering 9-12-6 instead of €-12-9.

1,9,0 Enter, 2,12,3.2 Enter, 3,6,5.8 Entez.

Tab, type 2 in TMF and in TSTRING
1,6,0 Enter and 2,8,1.7 Enter.

0
i
S
o~

3.2 . 2,6 Click Show for the first print on the left, and
! Calculate for the second print.

MF= 5~ [ [0K| [Again|
2 _QK__ -—g—“L Cls Second case with forces in reversed order.
IRO EX1 EX2 EX3 EX4 Show Calculate 1,8,0 Enter and 2,6,1.7 Enter.

Click the form, next IRO, Show and Calculate
i to get the results here below.

PrF STORE NR=? GET End

1Sy = @§,u90 X1i12!= 3 20 ¥1.&) = 5,80 ' ®iomr o= 0,00 ¥1/1Zi= 3,20 Bdi& = 5,80
M= ME=L
MRF (li=€,0 MR(Ll!)=0, 00 T I1y=B,0 MR(1i=0,00
MBZy=1,70 MET S =6, 0 MRIZi=1,70
1 13 Joint = 1z &
I3=5
Ril=1 g,00 2,03 0,00 || g1=2 e.00 5,00 6,00
¥l1=3 13,81 8,15 0,00 Ki=¢ 5,75 4,25 0.00
I3=1Z I3=13
Rl=1 4,35 5,75 0,90 Ri=1 3,15 13,81 4,00
=2 3,008 16,068 @ 3,8% Rl=2 0_006 B,¥¥ 5,I3
I3=x% I3=%
Rl=1 Q00 5,28 =) ‘92 || ®1=1 @,008 2,82 10,.0B AQ
Hl=2 (.00 4,84 8,00 =2 0,033 5,00 £,00
Comparing with preceding page, same results,
see I3=9, Al and A2, Bl and B2.
Example.
- After input of data, click Show and Calculate
|‘j2 IS 5 [;g. 7*‘\" for first results, click form, IRO for forces
in reversed order, again Show and Calculate.
l * & * Next case, joint numbering 3-2-1 instead of
4 2, 3 1-2-3, 1,3,0 Enter, 2,2,5 Enter, 3,1,B Enter.
, S ' 4 e Etc. And compare the results.
[ L] L
21ilr = 0,00 21t3) = 5,00 ¥1¢3) = 8,00 ¥1il: = 0,00 X1i2) = 5,00 X1(3) = £,00
WE= M=
MEFL:=T,05 MRI1i=0,00 MEE1li=5,0 3MBi1i=0,00
EZ=T, 0 MBiZi=H, 00 MEF{21=5,0 MRi{Zi=%,00
MEF(3i=5,0 MRi3(=4,00 MEF(21=7,0 MR{3/=4,00
MEF (4;=5,0 MAidi=&,00 MEF 4=, 0 MRi4i=2,380
Joioz 1 i} 3 woinw 1 Z 3
I3=1 I3=1
Bi=1 7,00 0,00 0,00 Kl=1 5,00 0,306 @,080
Ri=Z 11,26 Z,BG 0,00 =5 5,80 3,38 1,7
Kl=g &,40 10,37 4,33 ¥1=8 8,00 4,33 0,080
Rl=4 &,00 2,33 1,#7 ¥l=4 11,20 £183 1,&7
I8= I5=2
Rl=1 2,85 11,20 4,00 ®¥l=1 4,536 5/085 3,00
Kl=Z2 4,043 10,83 4,87 ¥l=Z 5,.€0  £,40 0,00
Kl=8 5,300 &§,00 9,00 ®i=% 5,83 11,20 §,00
Kl=d4 G.006 5,00 3,00 ¥l=4 0,00 5,38 4,87
I53=3 13=3
®l=1 3,00 £,¢€¢ 9,33 ¥l=l 3,00 Z.,080 5,00
Kl=Z 1,30 Mzl ", 00 Ri=Z 5,&0 8,40 5,00
¥l=8 3,00 i,00 5,00 K1=8 5,00 4,87 5,33
Himd §,50 0,00 5,00 ¥i~4 0,00 0,830 7,00

A



X1(2) = 0,00 X1¢(4) = 2,00 X1(&)
X1¢(8) = 5,00

ME=3

MFF{l)=12,0 Ma{l;=0,00
MFF(2)=10,0 M2(2)=1,00

MFF(3)=8,0 MR{3)=1,00

= €,00

Example.

Fig.14.

Enter,

2,4,3 Enter,

3,6,6 Enter and

142:0
4,8,9

Enter. Tab to go

1,12,0 Enter, 2,10,2

to TMF, type 3,

Enter, 3,8,2 Enter.

Click Show for the prin
which can be printed by
ing PrF.

and click Calculate for
the form controls which
clicking the feorm at an

t with the data put in,
the printer by click-

the total print without
can be printed by
arbitrary place with

MF=[3 | | OK] [Again] cis
IRO EX1 EX2 EX3 EX4 Show Calculate
PrF STORE NR=? GET End
X¥1(2) = 0,00 X1{4) = 3,00 X1(€) = £,00
X1i8) = 5,00

MF=3

MFF{l)=12,0 Ma(l)=0,00

MFF(2)=10,0 MA(2)=2,00

MFF(3)=8,0 MA(3)=2,00

Joint 2 4 € 2

I3=2

Kl1=1 12,00 0,00 0,00 0,00

Kl=2 14,00 8,00 0,00 0,00

Kl=3 11,33 14,67 4,00 0,00

I3=4

Kl=1 €,€7 15,33 0,00 0,00

RKl=2 5,33 1l€,€7 8,00 0,00

Rl=3 0,00 11,33 14,€7 4,00

I2=¢€

Kl=1 2,€7 12,00 15,33 0,00

Kl=2 0,00 5,23 1€,€7 2,00

K1=3 0,00 0,00 11,33 ¢€,&7

I3=8

Kl=1 0,00 2,€7 12,00 15,33

Rl=2 0,00 0,00 5,323 12,€7

Rl=3 0,00 0,00 0,00 23,00

X1(2) = 0,00 X1(4) = 3,00 X1({&) = £€,00
X1(8) = 5,00

MF=3

MFF(1)=8,0 Ma{l)=0,00

MFF{2)=10,0 MA{2)=2,600

MFF(3)=12,0 MA{3)=2,00

Joint 2 4 € 8

13=2

Kl=1 8,00 9,00 0,00 0,00

Kl=2 12,€7 5,33 0,60 0,00

K1=3 15,33 12,00 2,€7 0,00

I3=4

Rl=1 €,&7 11,33 0,b0 0,00

Kl=2 8,00 1€,€7 §,23 0,00

Kl=3 4,00 15,33 12,00 2,6€7

I2=

Kl=1 4,00 14,€7 11,332 0,00

Kl=2 0,00 8,00 1¢,§7 5,33

Kl=3 0,00 0,00 15,33 €,€7

I3=g

Rl=1 0,00 4,00 14,€7 11,33

Kl=2 9,00 0,00 8,00 14,00

K1-3 0,00 9,00 0,00 12,00

the right mouse buttern.

124y

&
O
LY

2
2
: 2 7 7y 2,

247 £2po /533
| Y

Fig.15.

K=1 I3=6 12 kN on support 6

(1/3)*8= 2.67 kKN on support 2

(2/3)*8= 5.33 + (2/3)*10= 5.67 is 12 kN on 4
(

1/3)*10= 3.33 + 12 is 15.33 on support 6

Forces in reversed order.

Click on the form, start picture appears, click
IRO and Show, see the forces in reversed order
and click Calculate to get the second print
with again NJ*MF is 4*3=12 load cases.

/2 /6 & Ans
2 2
2 {4 64 o
; 3 Im 3 ,
T ) I v
- T Y A
i T ] — T
400 /é,é;éu /)33
zl 4[ 61 K
Fig.l6.
K=1 I3=6 8 kN on support 6

(1/3)*12= 4.00 kN on support 2
(2/3)%12= 8,00 +(2/3)1%10= 6,67 is 14.67 kN on 4
(1/3)*10= 3.33 + 8 is 11.33 on support 6

&



Z1:5y = @, 00 1 (11= 2.0 X1 T =
Mh=3

MEFLli=¢, 0 MB(1)=R,40

=@, 0 MRS, 10

337”31=15 Q M2i3i=4,20

m

L]
m
ot

ME= [ [
IRO EX1 EX2 EX3 EX4

[oK] [Again| cis
Show Calculate

PrF STORE NR=? GET End |

XL(5) = 0,00 X1(11)= 2,€0 X1{7) = 5,20
MF=3

MFF(l)=€,0 MA(11=0,00
MFF(2}=8,0 MAR(2)=2,10
MFF(3)=10,0 MAi{3)=4,20
Joint 5 11 7
I3=5

Rl=1 ¢€,00 0,00 0,00
Rl=z 5,15 4,85 0,00
R1=3 10,00 4,00 4,00
I3=11

Rl=1 £,4€ 7,54 0,00
Kl=z 0,00 10,0€ 3,34
Kl=3 0,00 10,00 0,00
13=7

Kl=1 0,00 5,35 8,75
EKl=2 3,85 €,18 8,00
Kl1=3 0,00 0,00 10,00

15y = 0,0
ME=3

MEFILI=10,0
MET (L=
MFEF\8i=%,0

0 XLilly= Z,eD XL(7) = 5, BU

»ioli=0,00

MF= | (1] 4 l;AgaMI Cls
IRO EX1 EX2 EX3 EX4 Show Calculate

PPF  STORE NR=? GET "End |

= 5,80

5,60 0,00
5,00 5,00

&4 0,00

15,86 6,00

5,15  ©,00

bt 2, e o, 28
¥i=1 2,BE 4,85 18,08
®l=% 0,830 8,54 10,68
Ki=8 0,83 5,00 53

Example EX1.

Click Exl1, gets underlined, and Show.

Click PrF to get the print prlnted by the
prlnter shown on the left with the data of the
figure here below.

The forces move from left to right.

| [/oé/g/ 4,20m |5) 2,70 |é

| { Y {

| .5 7, _jz;
z 2,6 ) 3.3m L

Click Calculate for the second print where the
controls have disappeared. Click the form some-
where on the form with the right mouse button
to get it printed by the printer.

Suppose joint I3=11 with Kl=1, first force of
6 kKN on joint 11. Division of 8 kN.

& 6.AN
l 1/1 e

15, a7
2,67

bl

(2,1/2,6)*8= 6,46 kN on joint 5
(0,5/2,6)*8= 1,54 kN on joint 11
So 6,00+1,54= 7,54 kN on joint 11.

Forces in reversed order.

Click IRO and Show, the three forces appear in
reversed order.

The forces move from left to right as if the
forces with order here above move from right to
left.

|64 4 4 12 Eim %]

| 4 !

) 4, 7,
1 246 - -?.gm g

Click Calculate to get the results.

Suppose joint I3=11 with K1=3, the last force
of 6 kN on joint 11.Division of 8 kN on the
right of joint 11.

6 P2V,
5 1/l J 7

| 2,/ = I 4/
32

++

(2,1/3,2)*8= 5,25 kKN on joit 7
(1,1/3,2)*8= 2,75 kN on joint 11
So 6,00+2,75= 8,75 kN on joint 11.

Juppuse juint O and 7 avc oupporto of thio boam
with length 5,8 m the the largest possible
reactions can be found.

on support 5 10 kN,

on support 7 10,06 kN K1=2 8 kN on joint 7 and
6 kN between joint 11 and 7, 8+2,06= 10,06.

84



¥1(3) = 0,00 X1(€) = 3,00 XL(9) = €,00 Exanple bigs
X1{12)= 5,00 X1(15)=12,00 S ‘
MF=3 a Ex2 Click Cls if necessary, EX2, Show, Calculate to
MFF(li=10,0 Ma(l)=3, 00 git zze ;:iglt; Zhgwncgnoghioliétén s t 9
MFF(2)=10,0 MA{2)=3,80 ppose I3=3, sna for ’ suppor
MEF(3)=10,0 MA(3)=2,10 10 /0 /oA
Joint 3 £ s 12 1% 2./ 3 Lo
13=3 3 6 a2 /2, 5
Kl=1 10,00 G,00 0,00 0,00 0,00 3 3 om 3
Rl=2 10,00 7,33 2,€7 0,00 0,00 U ;i t
v r r r “~ }
K1=3 123,00 7,33 5, €7 0, 00 0,00 :'9! 242, -*‘? 220 o
I3=¢
Kl=1 0,00 10,00 0,00 0,00 03,00 Yoo 73 00 733 2 8%
o [ ’ B e
Ki=2 7,00 13,00 7,33 2,67 0,00 !
Kl1=3 0,00 13,00 7,33 5,67 0,00 K| 6 9 /2 /5
13=% .
Kl=1 12,33 7,€7 1b,00 0,00 0,00 Fig.17.
Kl=2 0,00 7,00 13,00 7,33 2,€7
Kl=3 0,00 0,00 13,00 7,33 9,€7 K1=2 2nd 10 kN on support 9.
I3=12 (2.1/3}*10= 7.00 kN on support 6
Kl=1 ¢,00 12,33 7,€7 10,00 0,00 (0.9/3)*%10= 3 + 10 is 13.00 kN on support 9
El=2 0,00 0,00 7,00 12,00 0,00 (2.2/3)*10= 7.33 kN on support 12
Kl1=3 1,00 0,00 g,00 13,00 7,00 (0.8/3)*10= 2.67 kN on support 15
I3=15
Rl=1 0,00 0,00 12,33 7,€7 10,90 Example EX3.
El=2 0,00 0,00 0,00 7,00 13,00 - ; ;
Kl=3 0,00 0,00 0,00 0,00 10,00 7‘4"/ 4 J /2
[© a2z 22 4.8
3, 4. E A S, /
. 2.5 3.2 ) 3a2m 2.5 ;
L T r ‘
. 2 Jo, LE  HE \CF L8
| T T T ¥ T ' 1
¥1(3) = 0,00 X1(4) = 2,50 ¥X1(7) = 5,70 2,/9 8,56 dv 16,0/ /4,2y
X1(8) = 8,50 X1{ly =l1,40 =
MF=4 £43 J 91 ?l pl /l
MFF(1)=12,0 M2 (l)=0,00 = BE
MFF(2)=8,0 MA{2)=1,820 i =k
ggi(i)ig'z ﬁi(jkf:'zg K1=1 I3=1, 12 kN on support 1.
. el R =2, (1.0/3.2)*7= 2.19 kN on support 4
afgz A ¢ 4 . a (2.2/3.2)*7= 4.81 kN + (1.5/3.2)= 5.76 kN is
13=3 R 8.56 kN on support 7
Kl=1 12,00 0,00 65,00 0,00 5,00 (1.7/3.2)*8= 4.25 kN + (1.8/2.5)= 5.76 kN is
Kl=2 11,3€¢ 8,€4 0,00 0,00 0,00 10.01 XN on support 8
Kl=3 2,5¢ 13,42 5,63 0,00 0,00 (0.7/2.5)%8= 2.24 + 12.00 is 14.24 kN on 1
¥i=4 7,00 9,50 14,75 3,75 0,00
I3=4 Going on with the given case.
Kl=1 5,7¢ 14,24 a,00 0,00 0,00 Click on the form to go to start position and
R1=2 7,04 14,21 €,75 0,00 9,00 click IRO for the forces in reversed order,
Kl=3 0,00 10,50 14,50 3,00 0,00 Cls and Show. Click Calculate, results appear,
Kl=4 0,00 8,258 10,50 14,81 1,44 shown for last for last support I3=l.
13=7
RKl=1 2,5¢ 5,54 15, ,00 0,00 =
KL, - ,,,: 1: :2 2 o8 B loa ®L(3) = 0,00 XKL(4) = 2,50 X1(7} = 5,70
- r’ L4 r r L4 —_ _ -
Kl=3 0,00 5,81 11,59 13,6€ 3,84 i;_‘i’ = (5550 Sy, =I5 40
=4 0,030 0,00 2 5,31 5,4 .
1;;.:3 ‘ D00 825 i » 44 MFF(1)=7,0 M&(Ll)=23,00
H = )= i
Rl=1 0,84 8,16 10,50 15,50 0,90 Hgggi—:g g’;:;;jf;
Kl=2 0,00 3,72 8,78 13,8€ 2,€4 HFFH,___ - mm;—-i-sa
Kl=2 0,00 0,00 5,51 10,058 7,04 P le et
Rl=4 0,00 0,00 0,00 7,00 0,00
I3=1 I3=1
Kl=1 0,00 2,1% 8,56 10,01 14,24 gl=1 ©0,00 3,75 14,78 &,80 7,00
Kl=2 0,00 0,00 5,258 8,7% 8, 5€ Kl=2 0,00 02,00 5,€3 13,42 8, 5¢
Kl1=3 0,00 0,00 0,44 £,5€ 2,00 Rl=2 0,0y 0O,00 &,00 B,€84 11,3¢€
Kl=4 0,00 0,00 90,00 0,00 7,99 Kl=4 0,00 0,00 0,00 0,00 12,00




'After case a click IRO to get the
case b.
show and Calculate.

‘ces in reverse order,
.Click Cls,
iResults for support I3=3

for-

and load case

K1=3, the third force 8 kN on I3=3.

Support data like case a.
In TMF 6 and in TSTRING

1,10,0 Enter, 2,10,1.8 Enter,
3,8,2.5 Enter, 4,8,2.7 Enter,
5,12,2.2 Enter, 6,12,1.8 Enter.
l /2 l 2 & 104N 19
a8 22 l 2.7m 2.5 | 48 |
b i H
o Z; 33 <, E
' 28 p 277 E 2.5 ; 2.8 _
840 /20 1800 3,57 643
I N
¥1(l) = @,00 X1(2) = 3,00 X1(3) = 5,70
X1(4) = §,20 X1(5) =11,00
MF=¢&
MFF(l)=10,0 Ma{l)=0,00 Fig.19.
MFF(2)=10,0 Ma(2)=1,80
MFF(3)=8,0 MA(3)=2,50
MFF(4)=8,0 M=a(4)=2,70
MFF (5)=12,0 MA(5)=2,20
MFF({€}=12,0 MA(€)=1,80
Joint 1 2 3 4 )
I3=1
Ki=1 10,00 0,00 ©,00 0,00 0,00
RKl=2 14,00 £,00 0,00 0,00 0,00
Kl1=3 &,€7 13,82 4,81 a,00 a,00
Kl=4 £,80 &,05 12,55 5,20 90,00
R1=5 14,13 8,24 8,83 13,23 3,587
Kl=€ 1€¢,80 12,24 7,7€ 5,63 13,87
I13=2
Kl=1 €,00 14,00 0,00 0,00 0,00
Kl=2 €,€7 14,68€7 £,€7 0,00 Q,00
Kl=3 7,20 9,54 12,86 €,40 0,00
Kl=4 8,80 11,20 g,00 13,57 €,43
Kl=5 7,20 18,28 7,48 5,18 7,8€
Kl=€¢ 0,00 1€,00 11,84 7.87 4, 29
13=3
Kl=1 4,27 10,40 13,33 0,00 0,00
K1=2 ¢€,¢&7 2,74 13,35 7,20 0,00
Kl=3 &,80 11,20 8,00 13,57 €,43
®i=4 5,20 1¢,58 10,22 7,79 10,21
Kl=5 0,00 8,00 1l€,5€ 8,18 €,68€
Rl=€¢ 0,00 0,00 15,3€ 12,35 4,25
I3=4
Rl=1 4,30 @,%3 5,87 12,80 0,00
Rl=2 2,80 11,20 8,00 13,57 €,43
Rl=3 €,00 17,26 8,74 §,07 2,53
Rl=4 0,00 €,€7 13,88 9,73 7,71
RKl=5 0,600 0,00 g,€4 17,07 €,25%
RKl=€ 0,00 0,00 0,00 1€,2% 7,71
I3=5
Rl=1 1¢,80 12,24 7,7€ 9,€3 13,57
Kl=2 4,80 1€,53 10,35 7,46 10,86
RKl=3 0,00 €,22 15,8¢ 5,63 2,29
Rl=4 0,00 0,00 5,7€ 15,€7 10,57
Kl=5 10,00 a,00 0,00 7,71 le,2%
|K1=€ 0,00 0,00 9,06 0,00 12,08

|
Example EX4 case a here below.

|Click EX4, Cls, Show and Calculate.
[Eesultg for support 1I3=3 and load cae Kl=4 is
'the fourth force 8 kN on support 3, uncierlined.

'Or 1,1,0 Enter, 2,2,3 Enter, 3,3,5.7 Enterx,
4,4,8.2 Enter, 5,5,11 Enter. For MF=6 forces
1,12,0 Enter, 2,12,1.8 Enter, 3,8,2.2 Enter,

6,10,1.8 Enter.

4,8,2.7 Enter, 5,10,2.5 Enter,

/o 1O&V 9 & )2 /2
l 10 | 25 |15 2z 1 22 £ 40 k
T e
30 27 | ds5m, 28
i
|

$33 /393 874 Ry 16,84

A A Y A
X1(1y = 0,00 X1(2) = 3,00 X1{(2) = 5,70
¥1(4) = 2,20 X1{5) =11,00
MF=¢
MFF(1)=1Z,0 MA(l)=0,600 {Fig.20.
MFF(2)=12,0 MA(2)=1,80
MFF(3)=8,0 MA(3)=2,20
MFF(4)=8,0 MA(4)=2,70
MFF(5)=10,0 MA(5)=2,50
MFF (€)=10,0 MAE(€)=1,80
Joint 1 2 3 4 s
I3=1
Rl=1 12,00 0,00 0,00 0,00 0,00
Kl=2 1€,80 7,20 0,00 0,00 9,00
RKl=3 11,20 16,3€ 4,44 0,00 0,00
RKl=4 2,80 10,76 15,€4 4,80 0,00
Rl1=s 11,32 8,16 10,3€ 15,87 4,25
Kl=€ 14,00 10,15 7,€5 11,87 1%€,25
13=2
Rl=1 7,20 1€,80 0,00 0,00 0,00
Kl=2z 5,87 18,13 8,00 0,00 90,00
Kl=3 7,20 11,02 15,54 6,24 0,00
Rl=4 28,33 9,67 5,44 1€,13 §€,43
Rl=5 €,00 14,89 7,41 10,87 9,43
RKl=€ 0,00 13,33 5,55 7,98 5,14
13=3
RKi=1 3,47 12,53 16,00 0,00 0,00
Kl=2 5,687 8,65 l€,84 8,64 0,00
Rl=2 ©,33 5,67 9,44 1l€,13 €,43
®l=4 5,23 13,953 3,74 5,14 19,8€
Kl=% U,00 ¢€,€7 13,33 8,28 7,71
Kl=¢ 0,00 0,00 12,80 10,06 5,14
13=4
Rl=1 4,00 8,44 12,20 15,2€ 9,00
Kl=2 7,23 6,78 7,93 17,28 7,71
Rl=3 €,00 14,59 7,41 10,87 9,43
Kl=4 0,00 €,€7 13,33 8,25 7,71
R1=s 0,00 0,00 7,20 13,€€ 7,14
Kl=€ 0,00 0,00 0,00 13,587 €43
13=5
Kl=1 14,00 10,15 7,€5 11,87 1§€,2
Rl=2 4,00 13,78 8,54 7,57 L13,7L
Rl=3 0,00 €,30 13,30 §,11  §,289
Rl=4 0,00 0,00 €00 12,53 9,07
Kl=6 0,00 0,00 0,00 €,43 13,587
Ki=€ 0,00 90,00 ©0,00 0,00 16,00

/0



MF{1)= 7,0 kN MA(1l)= 0,00 m

MF{2)= 8,0 kN MA{2)= 2,50 m
Ll=¢,00 m
K=1 I=1 F2= 7,0 KN
K=2 I=1 F2= §&,0 kN
I= 2 F2= 7,0 kN
K=1 Rl= 7,00 kN R2=
K=2 Rl= 12,08 kN R2=
LIRl= 12,08 kXN LLR2=
MF(l)= €,0 KN  MA(1)=
MF(2)= 7,0 KN  MA(2)=
Ll=6,00 m
K=1 I=1 ¥2= §,0 kN
K=2 I=1 F2= 7,0 kN
I=2 F2= 8,0 kN
E=1 Rl= §,00 kN R2=
K=2 Rl= 11,67 kN R2=
= 12,08 KN LLR2=

NIIF: |

L1=|

X"

Show

oK l Cls

Again l

LoadcasesR1 | F2-12 | [ Caleulate R1 |

loadcasesX | IRO

Calc. LTSLTZLMS |

STORE NR=1  GET Calc. MAXLMS |
PrF EX1 EX2 EX3 EX4 EX5 End }
K= 1 1= 1 F2= 10,0 k&N  L2= 0,00 m
K=2 I=1 F2= 7,0 kN L2=0,00m

I= 2 F2= 10,0 kN L2= 3,00 m

E=3 I=1 F2= 50 L2=0,00m
I= 2 F2= 7,0 kN L2=2,00m

I= 3 F2= 10,0 XN 12=5,00m

K=1 Rl= 10,00 XN R2= 0,00 kN
K=2 Rl= 12,00 kN R2= 5,00 kN
=3 Rl= 11,33 kN  R2= 10,87 kN
LIRl1= 12,00 kN LIR2= 10,67 kN
K=1 I=1 F2= 50N L2=0,00m
=2 I=1 F2= 7,0 N L2=0,00m
I=2 F2= 5,0kN L2=2,00m

E=3 I=1 F2=10,0 kN L2= 0,00 m
I=2 F2= 7,0 kN L2= 3,00 m

I=3 F2= 50kN L2=500m

K=1 RIl= 5,00 kN R2= 0,00 kN
K=2 Rl= 10,33 XN R2= 1,67 kN
=3 Rl= 14,33 KN R2= 7,67 kN
LIR1= 14,33 ¥N LILR2= 10,€7 XN

Program BEAMPROGRAM2222

Calculation of the largest support reactions Rl
and R2 of a simple beam with a moving load

force system.

For each force on support 1 the calculation is
carried out.

A A

2
= > - =
4 & m y 428, 3.5m |
ERY, le 19,00 ko2 282

Fig.21
I=1 MF(1)= 7 kN MA(l)= m
I=2 MF{(2)= 8 kN MA(2)= 2,5 Ll= 6 m

Type 2 in TNMF, Tab and in TSTRING
1,7,0, Enter and 2,8,2.5 Enter.

In TL1 type 6.

Click Show to see the data just put in.

Click Load cases Rl and F2-L2 for the cases

K=1 with 7 kN at beam end 1 with L2= 0 m and

K=2 with 8 kN at beam end 1 with L2= 0 m and
with 7 kN with L2= 2.5 m from beam end 1.

Click Calculate Rl to calculate the reactions
Rl and R2 for both cases K=1 and K=2.

K=1 Rl= 7,00 kN R2= 0 kKN and

K=2 R1l= 12,08 kN R2= 2,92 kN.

Support 1, largest reaction LLR1= 12,08 kN and
support 2, largest reaction LLR2= 3,33 kN.

' Click IRO to put the load forces in reversed

order, Tnext cliek Show and again

- Load cases Rl, F2-L2 and Calculate Ri.

Final results LLR1= 12,08 kN and LLR2= 3,33 kN,

if the calculation would have been carried out

for each force on support 1 then LELRI= 3,33 kN
and LLR2= 12,08 kN. So for both supports the
largest support reaction is 12,08 kN.

/
!’7 = |/D’éj\/ Lo K=/

L ] /
—2 R ST
Fig.22.
I=1 MF(1)= 10 kN MA(l)= 0O m
I=2 MF(2)= 7 kN MA(2)= 3 m
I=3 MF(3)= 5 kN MA(3)= 2 m

After input click Show to see the data put in,
next click Cls to delete them. Then go on with
Load cases R1, F2-L2, Calculate R1l, then IRO,

Load cases Rl, F2-L2, Calculate R1,

results shown on the left.

//



MF(1)= ©,0 KN  MA(l)= 0,00 m
MF(2)= 7,0 KN  MA(2)= 3,50 m
MF(3)= €,0 kN  MA{3)= 1,50 m
1L1=5,00 m
K= 1 I=1 F2= 80N I12=0,00m
K=2 I=1 F2= 7,08 12=0,00m
I= 2 F2= 8,0 XN L2=3,50m
K=3 I=1 F2= €0 L2=0,00m
I= 2 Ff2= 7,0k L2=1,50m
K<1 Rl= 8,00 XN R2= 0,00 kN
K=2 Rl= 6,40 kN R2= 5,60 kN
K=3 Rl= 10,50 XN R2= 2,10 kN
LIR1= 10,%0 I LLR2= 5,60 K

MF(l)= &,0 kN
MF(2)= 7,0 kN MA{2)= 1,50 m
MF(3)= 8,0 kN

L1=5,00 m
K=1 I=1 F2= ¢€,0 kN 12= 0,00 m
K=2 I=1 F2= 7,0 kN 12= 0,00 m
I=2 F2= §,0 XN I2= 1,50 m
K=3 I=1 F2= 2,0 kN 1.2= 0,00 m
 I=2 F2= 7,0 kN L2= 3,50 m
=1 Rl= 6,00 kN R2= 0,00 kN
K=2 Rl= 11,20 kN R2= 1,80 EN
=3 Rl= 10,10 kN R2= 4,50 kN
LLRl1= 11,20 ¥N LILR2= 5,60 KN

Example. EX1

6 L |<
W5 l{'J 35 ‘| A
= B
| L=Sm 5 NMEF=3
2/ | 22
Fig.23.
I=1 MF(l)= 8 kN MA(l)= O0m
I=2 MF(2)= 7 kN MA(2)= 3,5 m
I=3 MF(3)= 6 kN MA(3)= 1.5 m Ll=5m

Click EX1 and Show etc. Or as follows.

Type 3 in TNMF, Tab and in TSTRING

1,8,0, Enter, 2,7,3.5 Enter, 3,6,1.5 Enter.
Type 5 in TL1.

Click Show, Load casss R1, F3-L2, Calculate El,
and for load cases in reversed order,

click IRO and then again
Load cases R1l, Show, F2-R2 and Calculate R1.

(If part of text not visible then make it visi-
ble with a form click at arbitrairy place and
click PrF to print the form if wanted.)

Fig.z24.

The first three load csases, 8 kN on support 1,
7 kN on 1 and 6 kN on 1. For case K=3 see the
underlined values.

The largest reactions for this first case are
LLR1= 10,90 kN and LLR2= 5,60 kN.

K=/ _ =2 l& Lé l7 L=3 81
Eo = = = ==
}«9 - ) +|7/9 2 14l 728" 2]
Fig. 24,
— s s )
2 = e ' = o 35 ¢
. Fg.28 a[ P /,&01 Jr/aT—_Q?ot

NMF: | | 0K | Cis
Li=| X={ Show Again ]

LoadcasesR1 | F242 | CalcuateR1 |
Load casesX | IRO [Talo. LTELT7LMS |

Calc, M&XLMS !

STORE NR=? GET

PrF EX1 EX2 EX3 EX4 EX5 End

Fig.25.

The second three load cases with forces in re-
versed order, 6 kN on support 1, 7 kN on 1 and
8 kN om 1.

The largest reactions for both cases together,
IIR1= 11,20 kN and LLR2= 5,60 KkN.

To be clear, see the calculated reactions R1
and R2 of both cases,

1st case
k=3 Kkl= 10,90 kW and K=2 RZ2—- 50,60 kN
2nd csee
K=2 R1l= 11,20 kN and K=3 R2= 4,90 kN

The largest possible reaction for both supports
is 11,20 kN.
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KE=1 I=1 F2= 25,0 kN L2= 0,00 m
KE=2 I=1 F2= 25,0 kN L2= 0,00 m
I= 2 F2= 25,0 kN L2= 2,00 m
E=3 I= 1 F2= 30,0 kN L2= 0,00 m
I= 2 F2= 25,0 kN L2= 2,80 m
I= 3 F2= 25,0 kN L2= 4,80 m
=4 I=1 F2= 30,0 kN L2= 9,00 m
I=2 F2= 30,0 kN L2= 2,40 m
I= 3 F2= 25,0 kN L2= 5,20 m
K= Rl= 25,00 kN R2= 0,00 kN
R=2 Rl= 41,38 kN R2= 8,62 kN
=3 Rl1= 47,24 kN R2= 32,76 kN
; =4 Rl= 50,17 KN R2= 34,83 kKN
LIR1= 50,17 kN = 34,83 kN
K=1 I= 1 F2= 30,0 kN I2= 0,00 m
K= 2 I=1 F2= 30,0 XN L2= 0,00 m
I=2 F2= 30,0 kN I2= 2,40 m
K= 3 J=1 F2= 25,0 kN L2= 0,00 m
I=2 F2= 30,0 kN L2= 2,80 m
I= 3 F2= 30,0 XN L2= 5,20 m
K= 4 I=1 F2= 25,0 kN L2= 0,00 m
I= 2 F2= 25,0 kN L2= 2,00 m
I=3 F2= 30,0 KN L2= 4,80 m
=1 Rl= 30,00 kN = 0,00 kN
K= Rl= 47,59 kN = 12,41 kKN
K=3 Rl= 43,62 kN R2= 41,328 kN
K=4 Rl= 46,55 kN R2= 33,45 kN
LIRl= 50,17 kN LLR2= 41,38 kN
Another example. The calculated reac-—
tions are printed.
20 2w Ao/ 2 26 2
| s | s | gsw |as |28
i { 'R
NMF=6 load forces
Wwith beam length L1=6 m.
K=l Rl1= 2¢,00 I8 R2= 0,030 W
R=2 Rl= 45,30 1¥ R2=: £,30 X8
E=3 R1= 5E.50 IX P2= 1%,50 IR
B=d Rl1= 35,17 W R2= 3¢&,23 1.
B=3 Rl= 3&%,33 %1 W= 2T, £¢ IH
E=€ Rl= 45,00 18 = 1%.00 X
I1Rl= 38,50 N I1R2= 3&,83 IW
E=1 R1= 20,00 W R2e= G, 00 W
=2 Rl= 35,00 1IN = 5,00 T8
¥=3 Rl= 45,00 W R2= 15,00 IR
E=d M= 37,87 XN R2= 28,33 I7W
¥=5 Rl= 4B,B83 1X R2= 23,17 ¥R
B=£ Rl= 3E,50 IX 2= 15,50 N
I1Rl= 5&,30 3% 1liR2= 3¢.%3 I
fhe third load case K=3 of the first
set of calculations appears to be the
same as the sixth K=6 load case of the
second set of calculations.

Example EX2
| ES 27| 2%
V 24m | 28 v 2 v
o 2
A Li e I 10 f_
Fig.26. |/€/ 22
HMF=4
I=1 MF(1)= 25 kN MA(l)= Om
I=2 MF(2)= 25 kN MA(2)= 2 m
I=3 MF(3)= 30 kN MA(3)= 2.8 m
I=4 MF(4)= 30 kN MA(4)= 2.4 m

For the first set of calculations load case K=4
gives the largest reaction Rl= 50,47 kN, stored
with LLR1.

3o A K 23
et i
¥ sy v
?5%4? T2 Jﬁfﬂr
34, 83
243 iy
_L_' L
Sramiie o Lo/
T mom. A=0 30%2,4 +25%5,2 —R2%5,8=0
72,0 +130,0 -R2*5,8=0

R2=202,0/5,8=34,83 kN
30+30+25-R1-R2=0
85-R1-34,83=0

Y vert.=0
R1=50,17 kN

and for the second set of calculations the laxr-
gest reaction R1=47,59 kN for load case K=2.

E A

'Jr 24 m i 3¢ A

4757 22,4 |
/2,%/

I ]

Fﬁ
4259

Fig.28.

y mom. B=0 R1*5,8-30*5,8-30*3,4=0
R1%5,8-174,0~-102,0=0
R1=276,0/5,8=47,59 kN.

Yy vert.=0 30+30-R1-R2=0

60-47,59-R2=0 R2=12,41 kN
The largest of all possible reactions is
LLR1=50,47 kN. This final result applies of-
course to the right support as well when the
load force system moves in the two possible
direcions.
order of clicks after input of data to get the
two results shown on the left, Loadcases El,
Calculate R1, IEOQ, Loadcases Ri, Calculate R1.
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K=1 I- 1 F2= 15,0 &N L2= 1,70 m
R=2 I=1 F2= 9,0 kN I2=1,70m
K=3 I=1 F2= 13,0 N I2=1,70m
I=2 F2= 9,0 kN I2=3,70m

5 kW T7 KN M5 iim

K= 1 10,75 -4,25 18,28
K= 2 6,45 -2,55 10,97
K= 3 16,35 -1,65 27,80
%=1,70 LIS kN LI7 kN LMS KNm
16,35 -4,25 27,80

K=1 I-1 F2=18,0 kN 12=1,70m
=2 I=1 F2= 9,0k 12=1,70m
I= 2 F2= 18,0 kN L2= 3,70 m

K=3 I-1 F2=150k% L2=1,70m
TS5 XN 17 KN M5 kim

K= 1 12,50 -5,10 21,93
K= 2 13,35 4,35 22,70
R= 3 10,75 -4,25 18,28
X=1,70 LIS kN LT7 kN IM5 kNm
13,35 -5,10 22,70

LLT5 kN ILT7 kN  LIMS K¥m

16, 35 -5, 10 27,80

.Second case.

Click IRO to put the forces in reversed

Order, 15-9-18.

and done for the first case click

lLoad cses X, F2-12, Calc.LT5LT7IMS with

Results plus final results

ijsw 513'; 91 .‘ 2 /&l‘
7
T 4z, o2 =
k:2 /3‘65
1
-1 4,35
/3,33

Fig.31.

Serand rase with 1

LTS5= 13,35 kN LT7= -5,10 kN

IMS= 22,70 kNm.

N
22,}0%

40

argest of K=1 tn 3,
and

Finally largest of six calculations,

LLTS5= 16,35 kN,

LLT5= -5,10 kN

and

LLMS= 27,80 kNm.

Calculation of the largest shear forces
T5 and T7, and bending mement M5 at X meter.

Example. EX3
I/& 19 lkﬁéﬁ
2 5-{1; -
1 { i
7/ 2
=25 "
LZ =
L 6 L
____17'5 1l| 771__m__
' 1
Fig.28.
NMF=3 load forces.
I=1 MF(l)= 15 kN MA(l)= 0 m
I=2 MF(2)= 9 kN MA(2)= 5 m
I=3 MF(3)= 18 kN MA(3)= 2 m

After input of load forces type 6 in TLl and
1.7 in TX.

~
First case.
Click Show to check input, and Cls to delete.
Click Load cases ¥, F2-1L2 and Calc.LTS5LT7LMS.

2y <%
Z 2
- A=/ =
T 4 254N
1_1_' 1
ﬁDjZf
—
lv \/

18,28 47
Fig.29.

Shearforce and bending moment diagram for K=1.
T5= 10,75 kN pos. answer, as assumsd.

T7= -4,25 kN neg. answer, not as assumed,
but .
MS= 18,28 kNm, pos. answer, as assumed.
Rl
/ 2
P [_ 2 =
2,55
= ol 1
L s
v/
Fig 30 -

Shear force and bending moment diagram fgr K=2.

K=2 and K=3 are the largest values

LT7= -4,25 kN, IM5= 27,80 kNm.

For K=1,

LT5= 16,35 kN,
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MErly=4L,0 XN Fi)= J,00 %
MFy2y=45,0 ¥A Mrily= L, 50 =x
MF3y=30,0 I MRi3)= 2,400 @
MF43=30,0 TN MR({4}= 1,50 wm
MFFRy=304,0 N M= 1.3 =
il= E,00 m E= 4,00 ¢

=1 I=1 ¥2= 40,0 A i12= 3,00 =

i= 2 F2= 44,0 IH i2= 2,30 m

I=3 ¥2= 30,0 IN¥ IZ2= (0,50 ®

B2 I=1 Fi= 40,0 m 12= 4,00 =

I= 2 T2= 44,0 IR 1Z= 3,50 =

I= 3 ¥F2= 3G,0 IW 13= 2,00 =

I= 4 ¥F2= 30,0 XA 12= 4,30 ®

¥ 53 I=1 F2= 34,0 TN I2= 4,03 ®

I= 2 F2= 40,0 1IN 12=¢,00 m

I=3 TF2= 40,0 1IN iz= 7,50 >

I==4 72= 30,0 IN 12= 2,50 ™

I= 5 F2= 30,0 18 12= 1,06 @

E= 4 TI=1 7F2= 34,0 kN 12= 4,0G x

I=2 F2= 30,7 IN I2= 5,50 m

I= 3 ¥2= 40,3 INW 12= 7,50 =

I=4 ¥2= 30,0 W 12= 2,50 =

¥= 5 I=1 F2= 30,0 LW i2=4,00 ®

I= 2 T¥2= 30,3 %W I2= 3,50 m

I=3 ¥2= 30,0 IN 12= 7,00 »

T5 IH 7 3INH M5 I¥wm

¥= 1 5.€3 -34,58 137,30

= 2 23,13 -l¢,E8 1€7,50

K= 3 14,38 -15,€3 l1e2,50

E= 4 17,30 =12.540 145,00

R= 5 28,13 -1.88 112,54

%=4,00 1T5 kW 77 N 1i¥5 Iim

22,13 -34.3¢ 1e7,50
¥F{1y=3i,0 IN MR{1y= 4,00 m
¥Fi{2)=39,7 XK ¥i{2)= 1,50 »
MF({3)=30,0 TH Mpi3y= 1,530 %
¥Fi4)=40,0 ¥H MA(4)= 2,00 m
MF¢Sy=40,0 IH 5= 1,300
1l= 2,00 » = 4,00 ™

=1 I=1 F2= 30,0 IH 12= 4,00 x

I= 2 ¥2= 30,0 ¥ 2= 2,50 =

I= 3 ¥2=: 30,0 I¥ 12= 1,00 >

¥=2 I=1 2= 34,0 kN i2= 4,00 m

1= 2 F2= 30,0 N I2= 5,530 %

I= 3 ¥2= 30,0 IN 2= 2,50 =

I= 4 2= 40,0 IH 12= 0,50 %

¥= 5 I= 1 F2= 30,0 N igZ= 4,00 x

I= 2 ¥2= 3G,0 IN I2= 5,50 x

I=3 F2= 30,0 N0 = 70 x

I= & F2= 40,0 kN i2= 2,00 x

I== 3 ¥2= 40,0 4 i12= 0,50 »

= o4 I=1 F2= 44,0 I¥ 12= £,00

I= 2 F2= 30,0 I 2= €.90 x

1= 5 ¥F2= 30,0 %N 2= 7,50 o

I= 4 2= 40,0 %W 12= 2,50 =

¥= 5 I=]1 ¥F2= 44,0 X0 13= 4,03 %

I=2 2= 40,0 IN 1= 5,3 =

I=3 2= 30,0 IR 12= 7,50 =

Example. EX4

36 X 304J L L6

4 ‘5§'| 4LE | 2Lz | 48
Y Y

*}”’. = I | =
Fig.32.
NMF=5 load forces.
I=1 MF(l)= 40 kN MA(1l)= 0m
I=2 MF(2)= 40 kN MA(2)= 1.5 m
I=3 MF(3)= 30 kN MA(3)= 2 m
I=4 MF(4)= 30 kN MA(4)= 1.5 m
I=5 MF(5)= 30 kN MA(5)= 1.5 m Ll1=8m X=4 m

First case.

After input of data (or click EX4) click Show,
Lead cases X, F2-L2 and Calc.LTSLT7LM5. A part
of the results became covered by controls,
Click somewhere on the form so that the form
print appears like shown on the left.

LT5= 28,13 ki, LT7= -34,38 kN, LM5= 167,50 kNm,

&2:5_._

ﬁzjém | 4

————— T

=

Fig.33.

Case K=4 with the 4th load force 30 kN at X=4 m
from the left support.

With eguations of equilibrium the reactions can
be calculated,

Support 1 with 47,5 kN, support 2 with 82,5 kN.

The bending moment at X m is
LM5 = 47,5%4 -30*1.5= 190-45= 145 kNm.
Bending moment diagram not drawn here.

Second case.

Click the form to get the contrels back and
click Cls. Click IRO to put the forces in re-
versed order and click Show, Load cases X and
Calc.LTS5LT7LM5. See the results of the 2nd case

LT5= 34,38 kN, LT7= -28,13 kN, LM5= 167,50 kNm.

and the final reslts,
1,LT5=34,38 kN, LLT7=-34,38 kN, LIM5=167,50 kNm,.

T5 W TF N M5 1Nm

¥= 1 1,82 -22,13 112,54
¥= 2 12,58 -17,50 145,00
%= 3 15, &3 -14,38 162,30
E= 4 1£.28 -23,13 167,50
B= 5 34,38 -5,€3 137,50
%ede 00 LT3 XN 1TY 30 1MS XTex
34,38 -28,15 167,50

1175 ¥ 11TT 5§ 11M5 Ifim

34,38 -34,38 167,50
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MFila=24, 0 Mili= G, 00 %
¥F{2i=24,0 ¥ij= 3,00 x
MFi3)1=28, 0 ML(3i= 3,00 x
MF(3)=28,0 Mi{d)= 2,00 &
Ll= €50 = 3,50 %
TS W TV 1 ¥ 1fw
Be 1 5,23 ~14, 77
E= 2 £, 52 -15.08
¥= 3 £,4€ -21,54
K= 4 7,23 -16,77
%=5,50 175 N IT7 LN
I 2 -21,.54
MT{1)=28,0 ¥§  MR{li= 0,00
MFy2)=28,0 ¥ MB(Z)= 2,00
¥Fi3)=24,0 2§ MA(3i= 3,00
¥T4)=24,0 W MAid)= 3,00
ii= £,30 » %= 3,50
T35 N TY N
K= 1 £ 4% -21,54
¥= 2 15,38 -12,82
K= 3 5,23 -14,7%7
K= & 11,08 -12,52
¥=3,50 1T5 3§ 1T7 kN
15,38 -21,54
1175 39 1177 B
17,23 -21,54
¥F(1)-28,0 ¥8  MA(l}= 2,00
MF{2)=22,5 ¥R  MA{2)= 2,00
MF(3)=24,0 N MA{3)= 3,00
MF{4)=24,0 IN  MA(4)= 3,00
1l= €50 ® = 3,00
TS IR T IN
= 1 2y, 52 -11,08
K= 2 14,77 -5,23
K= 3 12,82 -15,38
K= 4 21,54 -&.4€
%=3,00 175 N 1T7 W
21,54 -15,38
MF13=08,0 B MAil)=
MFi2)=28,0 YN MA{2)=
MF{3y=04,0 TN MR({3i=
MFi4)=24,0 ¥ MA{{)=
11= £,53 = ¥=
15 IR 7 W
= 1 10,7% ~17%, 2
%= 2 21,54 €, 4€
¥= 3 15,08 -g,32
K= 4 14,77 -5,23
¥=3,00 1T5 xH 1TY ¥
21,54 -17,23
1175 ¥4 1177 N
21,54 -1%,23

Example. EX5

28 28 Dy
- I 7 ] =2
=< * =77 } =
N 2
X £ 2
} i
Fig.34.
NMF=4 load forces.
I=1 MF(l)= 24 kN MA(l)= 0 m
I=2 MF(2)= 24 kN MA(2)= 3 m
I=3 MF(3)= 28 kN MA(3)=3m Ll= 6.5 m
I=4 MF(4)= 28 kN MA(4)= 2 m X= 3.5 m
First case.
After input of data (or click EX4) click Show,
lLoad cases X and Calc.LTS5LT7LMS.
Second case with forces in reversed order.
Click IRO, Load cases X and Calc.LTSLT7LM5.
Largest values after both cases,
LLTS5= 17,23 kN K=4 first case
LLT7= -21,54 kN K=3 first case
K=1 second case
LLM5= 65,85 kNm K=2 second case
|28 (28
| K=4 first case ot I —_—
|
- 3.5m L 3&&62
/o, I
it
lﬁL [ a1

7723
Fig.35. ! 7

Next with X= 6.50-3.5= 3 m, same cross-section.

First case.

Click Again to start all over again. After
input of data type 3 in TX and click Show.

Or, click EX5 and type 3 in TX to replace 3.5 m
and click Show, next

Load cases X and Calc.LTS5LT7LMS.

Second case with forces in reversed order.
Click IRQ, Load cases X and Calc.LT5LT7LMS.

Largest values after both cases,
LLTS5= 21,54 kN K=4 first case

K=2 second case
LLT7= -17,23 kN K=1 second case
LILM5= 65,85 kNm K=3 first case
- iQ& P 12&
K=1 second
| o= | case

ﬁ;_23
o

—

R

Fig.36. 38 727

For both cases with X= 3,50 m and X= 3,00 m the
same maiximal values are found. (3.5+3.0=6.5)
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MF(1)= 7,0 kKN MB(1)= 0,00 m

MF(2)= €,0 kN MA(2)= 3,00 m

MF({3)= 5,0 KN MA({3)= 2,50 m
L1=6,00 m

Largest possible bending moment
MAXTMS= 11,54 KNm  X= 3,69 m
MF(1)= 7,00 kN

MF(1)= 5,0 kN
MF(2)= €,0 XN
MF(3)= 7,0 kN

L1=6,00 m

MA(1l)= 0,00 m
MA(2)= 2,50 m
MA(3)= 3,00 m

Largest possible bending moment
MAXTMS= 11,54 kNm X= 2,31 m
MF(3)= 7,00 kN

MF(1)= 7,0 kN  MA(l)= 0,00 m
MF(2)= €,0 KN  MA(2)= 3,00 m
MF(3)= 5,0 kN  MA{3)= 2,50 m
L1=6,00 m ¥X= 3,69 m

TS5 kN T7 kN M5 kNm

K= 1 2,01 -5,00 11,54

K= 2 1,32 -4, 68 10, 81

K= 3 1,93 -3,08 7,10

X=3,69 LIS kN LT7 kN IM5 kNm

2,01 -5, 00 11,54

T5 kN T7 kN M5 kNm

K= 1 0,74 -4,27 5,8

K= 2 1,51 -4,50 10,38

K= 3 2,70 -4,31 9,94

X=3,69 LI5 kN LT7 kN IMS kNm

2,70 -4,50 10, 38

LLT5 ¥N  ILT7 kN  LIMS kNm

2,70 -5,00 11,54

MF (1)=25,0 kN
MF (2)=25,0 kN
MF (3)=30,0 kN
MF(4)=30,0 kN

L1=5,80 m

MA(1)= 0,00 m
MA(2)= 2,00 m
MA(3)= 2,80 m
MR(4)= 2,40 m

Largest possible bending moment
MAXIMS= 54,72 ¥FNm ¥= 2,30 m
MF (4)= 30,00 XN

MF(1)=30,0 kN
MF (2)=30,0 kN
MF (3)=25,0 kN
MF (4)=25,0 kN

L1-5,80 w

MA(l)= 0,00 m
MA(2)= 2,40 m
MA(3)= 2,80 m
MA(4)= 2,00 m

Largest possible bending moment
MAXIMS= 54,72 FNm ¥= 2,30 m
MF(2)= 30,00 kN

Calculation of the largest possible bending mo-
ment MAXIM5 when a mobile load force system
moves from left to right or from right to left.

Example. EX1
|13 a5 |6 3 | Z LV
3 21 /1
=5 T
'r R |
Fig.37.
NMF=3 load forces.
I=1 MF(1)= 7 kN MA(l)= 0 m
I=2 MF(2)= 6 kKN MA(2)= 3.0 m
I=3 MF(3)= 5 kN MA(3)= 2.5 m Ll= 6 m

Type 3 in TNMF, Tab, cursor in TSTRING, type
1,7,0 Enter, 2,6,3 Enter, 3,5,2.5 Enter.
Type 6 in TLl, click Show to see the data.

First case. MF(l)= 7 kN
Click Calc.MAXIM5. MAXIMS= 11,54 kNm X=3,69 m

A LA

365 . 1 LY, T
80 R S0 8.0
3 - Tt ~ ~— /J/;7
92 e W -} ]
T 5y o, 20,54
Fig.38.

Second case. MF(3)= 7 kN

Click IRO to put the forces in reversed order,
They are again moving from left to right.

Click Show and see the forces 7-6-5.

Click Calc.MAXIM5. MAXILMS= 11,54 kNm X=2,31 m

Example. EX2
|36 2., |30 a9 128 oo |24
4 3 2y /1

o =4
; L. 0m T

Fig.39.

NMEF=4

I=1 MF(1l)= 25 kN MA(1l)= 0 m

I=2 MF(2)= 25 kN MA(2)= 2,0 m

I=3 MF(3)= 30 kN MA(3)= 2,8 m

I=4 MF(4)= 30 kN MA(4)= 2,4 m Ll= 5,80 m

MF(4)= 30 kN
MAXIMS5= 54,72 kNm X=2,30 m

First case.
Click Calc.MAXLMS.

MF (2) =30 I

gccond oago.
MAXTMS5= 54,72 kNm X=2,30 m

Click Calc.MAXLMS5.

Both cases, 25-25-30-30 and 30-30-25-25 with a
maximum bending mcement at 2,30 m from the left

support.
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MF(1)=30, 0
MF{2)=30,0
MF{3)=30,0
MF(4)=30,0

L1=5,80 m

EEEBE

MAXLMS=
MF(1)= 30,00 kN

MF(1)=30,0 XN
MF(2)=30,0 kN
MF(3)=30,0 kN
MF(4)=30,0 kN

L1=5,80 m

MRXIMS5=
MF(3)= 30,00 kN

Largest possible bending moment
54,59 kNm

Largest posgsible bending moment
54,59 kNm

MA(l)= 0,00 m
ML(2)= 2,00 m
MA({3)= 2,80 m
MA(4)= 2,40 m

X= 3,40 m
MA{1)= 0,00 m
MA(2)= 2,40 m
MA(3)= 2,50 m
MA({4)= 2,00 m

X=3,40m

Going on with the example of the pre-

ceding page. Click

IRO and Show to get

the start position of the data.

Type in TSTRING

1,30,0 Enter and 2,30,2 FEnter,

click

Cls and Show, next
IRO,

Calc.MAXIMS5. And
Show and Calc.MAXIMS5,.

59,59 klim X= 3,40 m

iBoth cases MAXIMSE=

MF(1)=11,0 kN
MF(2)=11,0 kN

MA(1)= 0,00 m
MA(2)= 2,00 m

Ll=§,00 m

MF(4)= 40,00 kN

L1=5,40m
Largest possible bending moment
MRXIMS= 19,72 kNm X= 2,20 m
MF(2)= 11,00 kN
MF(1)=40,0 kN MA(l)= 0,00 m
MF(2)=40,0 kN MA{2)= 1,50 m
MF(3)=30,0 kN MA(3)= 2,00 m
MF{4)=30,0 kN ME(4)= 1,50 m
MF(5)=30,0 kN MA(5}= 1,50 m

Li=§,00 m X= 4,00 m
Largest pos3aible bending moment
MAXIMS= 169,96 kNm X= 4,38 m
MF(2)= 40,00 kN
MF(1)=30,0 1N MA(l)= 0,00 m
MF(2)=30,0 kN MA(2)= 1,50 m
MF(3)=30,0 kN MA(3)= 1,50 m
MF (4)=40,0 kN MA(4)= 2,00 m
MF(5)=40,0 kN MA(S)= 1,50 m

Largest possible bending moment
MAXIMS= 169,9€ kNm

X= 3,62 m

MF(1)=30,0 kN
MF (2)=30,0 KN
MF(3)=30,0 kN
MF (4)=30,0 kN

L1=6,50 m

Largest possible
MAXIMS=
MF(3)= 30,00 kN

MF (1)=30,0 kN
MF(2)=30,0 kN
MF (3)=30,0 kN
MF (4)=30,0 kN

11=6,50 m

Largest possible
MAXTMS=
MF(2)= 30,00 kN

74,50 kNm

74,50 kNm

MA{l)= 0,00 m
MA(2)= 3,00 m
MA(3)= 2,80 m
MA(4)= 2,00 m

bending moment

X= 3,12 m
MA(l)= 0,00 m
MB(2)= 2,00 m
MA(3)= 2,80 m
MA(4)= 3,00 m

bending moment
X= 3,38 m

Going on with the example on the left. Click
TRO and Show and change length L1, type 6.5 in
TL1, click Cls and Show and Calc.MAXIM5. And

IRO and Show followed by Calc.MAXLMS.

MAYIMS= 74,50 kNm, X= 3,12 m and X= 3,38 m.

Example.
|77 V2
}
—1‘:' 2,2 2.0 I‘I‘Qf \I//u
e S |
1938 /568
rig.40.
Example. EX4
3» 30 3o 4o &0
! 48 45 2,0 45
¥ [ [ )
4 '9;30#0 .
088 L& | 20 1} 5 242
T I T I g o~
_.;:é:‘f L/: 1S'm é ’j
~—
/64,96
Fig.41.

When clicking EX4 and Show x= 4 m appears, no

prblem when clicking Calc.MAXIM5, but remove it

by typing a zero 0 in TX.

Etc. See the results.

First case.
MF(2)= 40 kN

Then Cls and Show.

Second case.
MF(4)= 40 kN

MAXTMS= 169,96 kNm X= 4, 38 m
MAXML%= 169,96 kNm X= 3,62 m

(Sometimes remarkeble results....)
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