Part 13

Program BEAMPROGRAM6666

Continuous beams.

With hinges, each span with equal meximum bending
moments, determinate beam,
CBCASE1A, CBCASEZA and CBCASE3A.

Same continuous beam, without hinges.
CBCASE1B, CBCASE2B and CBCASE3B. indeterminate beam.

With a few data to put in,

NSP number of spans, TBL total length m,

QL uniformly distributed load kN/m,

QOW own weight kN/m, PSP for indirect loading
and SVI for spring supports.

STORE NR= ? GET to store these data.

Continuous beam with EQUAL SPANS, without hinges,
same beam WITH HINGES at moment zero points.
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The form with at the bottom the controls to be
explained on the following pages with examples.

Reset When controls disappear click Reset to
make them visible again.
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BEAMPROGRAM6666B, controls and assumptions.

Here below some information, examples will ex-
plain more im detail.

Continuous hinge beams statically determinate.
with equal support and span moments, see next
page.

Three different continuous beams with different
places of the hinges, examples on the left with
NSP=5 spans, with joint and member numbering,
N9=10 joints, P9=9 members/beams.

NSP mainly 3, 5 etc.

CBCASEZA and CBCASE3A.

CBCASELA,

Same hinge beams statically indeterminate,

CBCASE2B and CBCASE3B, no hinges.

CBCASELB;,

Three possible load csases with LOADCASE=?,
does not work in all cases...
LOADCASE=1, LOADCASE=2 and LOADCASE=3.

Show shows the data on the form, not always
enough space... Successiv clicks with different

font names.

Continucus beam with egual spans
without hinges and with hinges.

Left bottom printer print controls to print
results with given font name.

PRRES]1 Courier New

PRRES2 Arial Narrow

PRRES3 Times New Roman
PRRES4 Microsoft Sans Serif

Right bottom form print controls.

PFRES1 Courier New
PFRES2 MS Sans Serif
PFRES3 Times Ne Roman
PFRES4 Arial

PrF to print the form itself with results.

MSMAXZERQO prints on the form for each member
the moment zero and maximum bending moments.

NSP number of spans
TBL total lenth
() disributed beam loads
QOW own weight
PSP dividing number of the distribution load
S§V1 support spring constant in EI
(sometimes printed /EI...)

EX1 to EX5 with these data. When clicking such
control the data appear in the large text box
TSTRING to be accepted with a click on OK.

Again to make all calculated vertical joint
displacements UV(I)=0 and all joint rotations
UR(I)=0

AOAgain to start all over again.

STORE NR=? GET to store the six data.
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Statically determinate continuous hing beams.

Fig.l and fig.3.
A coninuous beam over more than two supports

can be carried out as a statically determinate
beam by placing sufficient neceassary hinges.

Next one may take care that the bending moments
MS at the supports are as large as the maximum
field moments MF between the supports. Wanting
to satisfie this demand the relation between

the indicated distances LA and X have to be de-

termined.

Fig.Z2a.
This beam is statically determinate, at both
ends the bending moment is zero. The maximum

bending moment

MEw_ = (1/8)*Q* (L-2*X)}"2

= (1/8)*Q* (L "2-4*L*X+4*X"2)

= (1/8)*Q*L 2 —(1/2)*Q*L*X +(1/2)*Q*X"2
Fig.2b.

At the support arises a bending moment due to
the distributed load and the hinge force,

Q*X* (1/2)*X+(1/2) *Q* (L-2*X) *X

MS -~

i

(1/2)*Q*X"2 +(1/2)*Q*L*X —-Q*X"2

(1/2)*Q*L*X —~(1/2)*Q*X"2
With MFw = MS/,~ follows
{1/8) *Q*L" 2~ (1/2) *Q*L*X+ (1/2) *Q*X"2=
{1/2) *Q*L*X —(1/2)*Q*X"*2 or
Q*X"2-Q*L*X+ (1/8) *Q*L~2=0 and /Q then

X~2-L*X+(1/2)*L~2=0 from which

—(~L) +/- Sqgr{(-L)~2-4*1*(1/8)*L"2)
2*1

X = L/2 +/- (L/4)*Sqgr(2) 0,500*L +/- 0,354*L

from which

0,854*L)

I

X = 0,146*L (and X

Figure 3 shows several possibilities.

The first and last span width between two sup-
ports is always 0,854*L, and the others L.On
next pages L will be called LA.

The hinges must be placed in such way that the
whole construction is stable, ofcourse. on the
following pages three statically determinate
possibilities with hinges will be worked out,
2iso the same continuous beam without the
hinges, the statically indeterminate beam.

Of the statically determinate continuous beam a
displacement of a support does not influence
the bending moment diagram, of the indetermina-
te beam it will.
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BEAMPROGRAM666

Examples with CBCASElA.

Fig./

NSP= 4 spans TBL= 32 m total length
QIL= 12 kN/m distributed load

QOW= 0 kN/m no own welght

PSP= 0 no division of distributed load
SVI= 0 no spring supports

To type in TSTRING in the given order
4,32,12,0,0,0 Enter, below appears 'accepted'.
Click LOADCASE to LOADCASE 1 and (In)Direct
to Direct and CBCASEl1A. Al]l necessary data are
shovn with a elick on Show.

[ P ILHHMM BALEREB U
r ORYPUV SV XIMZPAUR SR 7 7810 7101 &n
1 000 1000 000 00 40 NOBGEL P DA m¢ L3 14
2 00 T OO0 7¥ 00 0O 7 2D 120 0® &N
3 000 0 008 83 0000
4 000 1 0D0D 1600 0 0 00 CBCASE1A  LDADCASE=1
5 D00 0 GO0 1726 00 0O QL=1200kN/n_GOW=000K
6 00 1000 248 0000 Fart name is MS Sans Sed and
7 000 0 000 28 00 10 fontszeis B2S
8 000 1 000 200 0000
At n BALERE B U
P LN
1 1200m1n20|.137’3 (LE RE no use,
NaBgRl P b :
1 120 1200 oM 73 is like NL NH)
P LLHIMM BALERE B L
2 2380 z00 i E
NGB! P @ L
2 1200 1200 060 128
P LLHHM N BALERE B LI
3 3410 3101 1%
NaBGHT P 03 04 L U
3 20 1200 00 7F
P OLLHIMLN BALEBEE 1L
4« 4500 40071 1%
NaB<1 P 03 @A 1 U
4 120 1200 000 1%
P ILHINLMY BALERE 8 H
5 5610 5101 73
NeBm-1 P 03 @4 B3 U
5 120 1200 000 73
P LLHHNLMM BALERE B LI
6§ 6700 6001 12
WomEs P @3 0 13 L4
§ 120 120 00 1%

Click Calculate and PFRES3 to get the diagrams
and member end fores D6(,) and moments MF(,)
printed with font Times New Roman.

Another click on PFRES3 shows again D6(,) and
MF(,), next click shows again the diagrams, and
the joint reactions RV(I),

the vertical joint displacements UV (I},

the joint rotations UR(I) and

the separately calculated member end rotations,
slope deflections, HE(,) shown on the left.

See joint 3. Fig. /a.
Left of joint 3 is drawn the little vertical

line to indicate its a 'real' joint of which
the rotation, UR(3) is calculated
UR(3)=-30,18/EI, that's to the left.

At the place of the hinge, member end 3 of beam
3, arises a slope deflection HE(3,4) which is
separab&ly calculated as follows.

The vertical displacement is UV (3)=-51, 51/EI,
not downward as assumed but upward.

Fig.2.

Check of HE(3,4)= 138,71/EI, to the right.
n1 > = 51,51/7,37= 6,99/E1

h2g— =(55,72*7,37) /6EI= 68,44/EI

h3ES~= (12%7,37~3) /24EI= 200,16/EI

ok

h I~= (200,16+6,99-68,44)/EI= 138,71/ET
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Fors o= 1 @mper PET
E=4 TRl a oLe1%,00 MM/m IR, & = Xe:,Té = QOBU0,00 M/m  FEe=n  I=0 /LT

TOGYY= 55,24 b5 T= a0 = =4

DEr 2, 2)= —45,72 % DEI 5, iv=-43,71 1% 2E) 5. 2= ~45,23 ¥ DE: ¢, 51= =34,33 kT
MT( i, 2= 0,20 HAm NP 3, 1)= =11,15 kEm MP¢ By €1= 5,00 X MF £, 5= 0.00 il
Déf 1, 3=  H.BE5 &N DEt 3, 1= ~8,BN kO TéY &, Ti=  0.30 k3 D, 7, 21= 2.4 T
MFL 2, 3)= il25 2Em  ME( 2, 31 0,00 Xm uP( &, 7i= 0,00 Hm MPY T, 2= 0,00 RNz
DEL 3, @)= E.BE ¥ DE1 £, 1™ -C,85 :F DE' 7, 91= 2,00 ; DE B, U= 1,00 x¥
¥ I, 9= 0,00 B MFL 4, 3T £5,25 kb MF T, 8= 0,20 Mix NP E, T'= 3450 kim
D& 4, 5]= —56.34 B DE! 3, 4I= 44.22 kO
ME( 3, 5= —€5.34 uws MF( 7, 4™ G,00 Efm
FepzRome= "Zgurier Dew® Fom3Size= 7,5 (PFRESl )
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dpams Sumpissemssa.
oYl 1= 0,00 /ET o7 3w Qe JET IV 1182, 81 /BT oV )= 0,00 /ET
OV/ 5p= 285,24 /EX ™ o= Gou0 BT TF V=30, 08 /2 mwr 1= 4,30 /X
Jeioe zutazicas.
TR( 1}= 213,2€ /ET Wi 2p=-237,9€ /KX W ar=-124,58 /ET Wi 4l= 155,68 /ET
TRL 5)= 236,09 /ET TR £}=-328,8E /ES TR( TI=-238,8€ /BT TR( 8)= 4B,2€ /ET
BE( 3, 41= -40,43 /EX EE| 5, &)= 1€1,4¢& /BX HEi 7, 9)= 4%.2€ /ET
Fopplape= "Coucier Few® Fooxlises 7.9
L 1 1y 1y |
A AT B =B
F- — T # =
- < { | a éf j 1 ;‘ [

1
T

&
X, dA-X X 241X
T

T

LA X 2A-X

LOADCASE=3

[HUASETA LOADCASE=3 NS=8 P3-7
NSP=4 TBL=32m QL=T2.00kN/m LA=BE3m X=1.26m QOW=000KN/m PSP=0 SV=0/E)

1 _2 3 _—=.s g 7 1]
= 7 i i 5 EE—7

ZRMASX=61905/El X=334m P=3

D&[ 1, 2= 07 i DBl 2 1= 907 W DE( 5. 6= 755 kN DB{ B, 5 -7.9 kN
MFI 1. 2= 000 kNm  MF| 2 T} G587 KNm MF( 5 6= 000 kNm MF( 6 5F 55.72 kNm
DE[ 2 3= 6057 kN 06[ 3, I 4551 N DE( 6, 7= -51.78 kN DE[ 7, 6 3656 kN
M 2 3 -BEH7 KNm WP 3, 2= 0.00 km MF[ 6. 7F -5572 kNm  MF[ 7. 6 0M0 kNm
DE[ 3. 4j= 4551 WN DEL 4. 3 4293 kN DS( 7, 8 3656 kN DE( 8. 7} -3656 kN
MF 3 4 OO KNm MF 4 b 953 kNm  WMF(7 8 OM KNm M8 7k 000 kNm
DE[ 4, Sk 756 KN 1] 5, &k -756 kN
MF] 4, Bl SEIKNm  MF 5 4} 000 km
Feriliame="MS Sara Sl FortSioe=8
Y| 1= -ﬁiﬂ AY( 2= 6971 KN V3 000 kN AVl 4= 3537 kN
?‘f’lﬂ‘ a0 ki RV[ B 5334 kN ﬂV=7}T: 0,00 kN 9‘/[8}): 3655 kN
LV 1= :EEE M w[2z= 000 /8 UV( 3= 24111 /EL Uvi 4= 000 1
uv( 5]--;27,54 3] Uv( 6 000 /El Uv{ 7= 256.75 /&) Wi{ 8= 000 &
UR[ Tk= 8214 /1 UR[ 2)= 154,28 /I UR| 20440 /£ UR( 8}=-256.27
UR[ S-26228 /& UR{ 6} 16137 /EI UH} x 21447 &) UH{ B=-156.07 IIE:

im!llkwwl ] "Hﬂ'l'un 5 6= 2384 /Bl HE(7. 8= 7200 /&I (PFRES2)

Fordtlamo= "M5 Samm Se” ForiSiee=8

‘CBCASEIA LOADCASE2 N9=6 P9=7

NSP=4 TBL=32 QL=12 QOwW=0 PSP=0 SVI=0
Starting all over again, AOAgain.
4,32,12,0,0,0 Enter. ‘'accepted’

Next clicking LOADCASE2, Direct, CBCRASE1A,
Calculate and PFRES1, font Courier New.

When going on with the preceding page, data
'still in TSTRING. Click Again, to make all
'UV(I) and UR(I) zero.

'Next click OK, LOADCASE2, Calculate and PFRESI,
'first print on the left. Two clicks more for
Support reactions, Joint displacements and
Joint rotations and HE(,).

CBCASE1A LOADCASE3 N9=6 PO9=7

Starting all over again or going on as follows.
Click Again, OK, LOADCASES3, Calculate, PFRES2.
' Second print. With MSMAXZERO one will find
'LOADCASE1 MS5MAXX= 56,00 kNm

LOADCASE2 M5MAXX= 87,15 kNm

|LOADCASE3 M5MAXX= 86,31 kNm

IWith CBEAM1B there are no hinges between first
jand last support.

|
NSP=4 TBL=32 QL=12 QOW=0 PSP=0 SVI=0

|Starting all over again, BOAgain.
14,32,12,0,0,0 Enter. ‘accepted'
|

'Next LOADCASE3, Direct, CBCASE1B, Calculate
and PFRES2, print here below.

CBCASE1A CBCASE1B

MF (3,2)= 0,00 kNm MF(3,2)y= ~7,32 kNm
MF (5,4)= 0,00 kNm MF(5,4)= 35,06 kNm
'MF(7,6)= 0,00 kNm MF(7,6)= —-23,19 kNm

;MF(3,2)= -7,32 kNm, small comparing with the
lother values scarcely visible in the bending
'moment diagram. M5MAXX= 68,44 kNm

CBCASEVS LOADCASE=3 NS-8 PS=7
NSP=4 TBL=32m QL=T200KN/m LA-863m X=126m Q0W=D00KN/m PSP=0 SV=0/EI

1 2 3 4 S5 1 2
1 W [ 5 B
ZBMAXK= 46297 /EL X=313m P<3
B ™% 2 1 s DB(5 6 093 kN  DE(5 5= 099 kN
Eﬁ 1 i-’f uﬁ Nm E‘F{ % 1% 5045 kAm  MF( 5, B -3506 kNm  MFL 6, 5= 27,74 kNm
DE[ 2 T BIA2ZWN DB 1 2+ BN DE( 6, 7= 47.90 kN DB( 7, B 286 kN
MF[ Z 3= 504G kNim MR L Z 732 kNm  MF B, 7= 27,74 kNm  MFT 7, BF -2313 kNm
D& 3, &= 3830 kN UE{ 4. 3= 5014 kN DB( 7. B)= -32.86 kN DE[ 8, 7)= -40.46 kN
ML X 4l 7320m  MF 4 3= 331 kNm  MF( 7 6= 2318 kNm  MF(B 7} 6,00 kNm
DEl 4, 5= 099 kN nqs.:t 099 kN
ME| 4, 5k -3631 kNm  MF 5 .06 kNm
Fonthiame= WS Sars Sedf FortSie=0
1 W RY( Z= 6027 kN AV[ 3= D00 kN RY( 4 5113 kN
mst 0,00 kN AV B} 45,99 kN V(7= 000 kN RV{ 8 4045 kN
i daplecamerdy, |
VT T 000 /B W1 2= 000 /El Uv( 3= 17977 /E1 UVT 4 0,00 /E1
V[ S-15338 /B UV( 6= 000 I Uv( 7= 17382 7EI UV( 8k 00D /I
o
Un[ 1= -61.93 /i UR( 2= 12398 /E} UR( Jj 14915 ZEI UR[ d}=-14434 /8)
UR[ H= <9338 /81 UR( 6= 13201 /Bl UR[ 7}= 13288 /&I UR[ 8}=-166.09 /E|

Foriame= W5 Sar= Sond™ FortSie=B

é/



CBCASEA LOADCASE=1 Ho=8 PS=7
NSP=4 TBL=R2m Qu=12,00 Wm La=863m X=126m QOW=000 k/m £SP=3 SV=0/H

1 -=-JT!1 I_'r_‘i '—I—er

:lﬁ' 3 ‘I-._I 5 E [

TEMAXX=2ES5kN X=000m P<§

1

LSUAXX=S789kKNm Xe246m P=1f

¥ 2.2

A A A
27 N=S NS NES

S ?

2BUAIOG= 27284 &1 X=343m P=1

D6i 1, 2= -2357 N DBy 2, 1= 3539 W D6( 5. 6= 3634 WM DE( 8,
WF( 1,2 000 dNm  MF( Z 1= 4353 im WF( 5, Bl 000 kNm  WF( 6,
DB( 2, )= -M55 N DA( 3, 2)= 34,55 kN DS( 6, )= -3556 KN D6{ 7
WF(2 3= 4353 kNm  MF( 3, 2= 0,00 Wim HF( 5, Th= 4480 &Nm  UF( 7
D6( 3, 4@ -3455 kN DEf 4, 3= -3440 DE{ 7, B)= 35,58 & Da( 8,
MF( 3, 4% DD0 kMm WV 4, 3= 4327 dhm WF 7, 8= D00 kNm  UF( &
DB( 4, S -3434 KN D6( 5, 4= 3434 KN
MH 4, S 4327 WNm  MF( S 4= 0,00 kim
FontName= "Arie/”  FontSize= 8
SEpELESCens,
i i M3 RV( 2 13186 i RV( 3= 0,00 N RV{
v E= DO ki RV( Bk 10226 & RV( 7= D00 X RV
i V= 2808 Uv( 2= D00 E UV( 3= 5638 A uvr
U F= 545 B Uv( 5)= 0,00 & UVt T)= -55,56 fE1 vt
p
URS 1 12435 @ UR( 2= -7057 & UR( 3} 4355 &l UR(
URi 3= 2278 & UR( 6)= -58,09 & UR[ = -37.38 B UR(

HEf X 4= 15452 ®1 HE-‘- = B)= 15245 /&l HE( 7. 8= 123,70 &

Fortismes"Aral FoniSze=§

S -3470 B
S 44,80 im
5= 3556 B
&= 0,00 kHm
7= -D40 W
T= 0,00 im

4= 103,35 K
Bl 38,714 KN

P oM A
8= 000 @

4)= £9.65 &l
B -9526 JEl

2348 2948

and division of QL load.

CBCASE1A
PSP=3

| NSP=4 TBL=32 QL=12 QOW=0
Starting all over again, A0Again.

The length between two supports is divided into

3 parts, PSP=3.

4,32,12,0,3,0 Enter. taccepted’

Next clicking LOADCASE1, ImDirect, CBCASEILA,

SVI=0

Calculate and PFRES4, font Arial.

First print with results of the calculation.

Fig./

Between support 1 and 2, LA-X=8,63-1,26= 7,37 m

| Point loads om beam 1,
| half of 29,48= 14,74 kN
on support 1 and on support 2.

answer,

"Beam' 2-3 between support 2 and 4, LA= 8,63 m.

Point loads (8,63*%12)/3= 34,52 kN,
half of 34,52= 17,26 kN
on support 2 and 4.

Equilibrium checks, ok.
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ZBMAXN=SE715 /EL X=32Bm P=5
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M Z 3= BN kim HFEJ,E]: 000 kNm  MF(6 7 000 kNm  MF[ 7 B 000 kim
DE[ L4 E31 kM DE[4 3 63V KN DS(7, 8= O0ODKkN DG 6 7 000N
WA T Ak OO0 EMm  ME A T SDSIKNm  MF[ 7 6= ODOKAm  MF(B 7= 000 ki
DE| 4. Sk 4042 kN D[ 5 4 042k
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Left bottom print with LOADCASE=2.

Here below with LOADCASE3, looks strange, but
correct. Just try with NSP=5.and see which span

is loaded with LOADCASE3.

) 42,53 (

(7,37*12) /3= 29,48 kN,

Member end force D6(L,2)= —23,57 kN, negative
so not as assumed downward but upward,
on support 1 as large as but opposite directed.
| Member end force D6(2,1)= -35,39 kN, yes, up-
ward, on suppot 2 as large as but downward.
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a3 A 6, = 0,00 Xm MEL 7. 6= 0,00 iEXm
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E: AT, = 000 Xm  ME(S.TE 000 ENm
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CBLASEZA LDADCASE=1 N5 P35
NSP=3 TBL<28m QL-S.00KN/m LA<1034m X=151m QDW=000kN/m PSP-0 Sy=0E)

RV[ 2= 93.06 kN RY( 3= 000 kN AV( 4= 000 kN

Av{ 6= 2294 kN

Uv¥{ Zr 000 /El
UV( 6 0.00 /I

UR[ 2= -61.63 /EI
UR({ 6]=-169.91 /E!

1
e

BT

WS- 00 B

LA 1)= 1639 /B
UR[ 8= 8163

UV( 3= 7961 /E V([ 4)= -7961 /A

7
#

UR( 3= 383 ! UR{ 4= 3093 /El

aEI RS i‘?.lz ﬂ HEN 4. 3)=-147.12 /K

Forthame="MS Sans Sesf* FontSe-8

M= 0,00 kNm X= 0,00 m P=1 X=

¥5= 0,38 Em 3= 0,01 =
M= £9,35 EM=  Xe 2L.ET =
E= 5,3l H= X= 7.3 =
ME= 55,58 kim X= 8,83 m
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B
B¥

2,00 %= 0
X= 1,

Ms= 9,00 kim I= 0,00 m P= &
ME= -55,5€

M5= £0,I5 k= Te 3.67 =
E= 0,06 = ¥= 7,33 =

MSw -59,58 Him X= 0,00 m F=3
M5= 0,01 Xm  Xe 1,5l m
ME= £3,05 kn X= 5,17 =
ME= 0,00 E= ¥= 0,83 =

CBCASE2A LOAOCASE=1 N3=6 P3=5
NSP=3 TBL=28m OL=9,00kN/m LA=10.34m Xe151m QOW=000kN/m
I=

1 2 3 I 4 s
|"|_, 2|-|_ 4

ToMAXK= 3 BSKN X=d442m P=1

1 2 1 4
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MIMAXX= 84 33 KNm  X=357m P=3

PSP=2 SV=0/Ei
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N #3233

THMMS= AT Bl Xe42m P=1

DBl 1. 3= -15.83 kR D5[ 2 1= -2285 kN D6 4. 5= 2326 kN DB[ 5. 4)= -23.26 kN
MF 1. 2= 000 kNm MA Z = 3512 kNm MF[ 4, 5= 000 kNm  MF 5, 4= 3572 kNm
D5{ 2 3= 2325 kN D5 3 2= 226 kN DB[ 5. B)= -23.85 kN DB[ 6, 5= -15.89 kN
MF'EE 3= -F/I2 kNm M3, Z= 000 kNm MF[ 5. 6 -35.12 kNm  MF[ 6, 5= 000 kNm
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CBCASE2A LOADCASE=1 N9=4 P9=3

NSP=3 TBL=28 QL=9 QOW=0 PSP=0 SVI=0
Starting all over again, AOAgain.

a) First print.

3,28,9,0,0,0 Enter. ‘accepted'

Next clicking LOADCASE=1, Direct, CECASEZ2Z,

Calculate and PFRES2, font MS Sans Serif

Click MSMAXZERQ, print below first print

zero and max moments. BeXause of symmetry,

, with
and

hinges at special places, three times a maxi-

mum moment of 60,29 kNm.
BAnd click another two times PFRES2.

b) Second print, left bottom.

Click Again, for NSP=2 click at wanted place in
TSTRING and change the text into 3,28,9,0.,2.0,
click OK, or Enter, Indirect, CBCASEZA and

Calculate, PFRESZ.
Third print, going on.” =

Click Again, LOADCASE=2, CBCASE2A, Calculate

and PEFRES2.

d) Fourth print.

Click Again, LOADCASE=3U,

CBCASE2A, Calculate and PFRES2.

QL=9
Indirect

QowW=0
CBCASE2A

NSP=3 TBL=28
LOADCASE=2

PSp=2 SVI=0

CHCASEZA LDADCASE=2 N3=5 P3=5
NSP=3 TBL=28m QL=300KkN/m LA=1034m X=151m QOW=0.00KkN/m PSP=2 Sv=0 /El

1 = 2 3 4 5

=] 7 3

TSMAXX=-1987TkN X=442m P=5

EEI 1. 2k A‘Iﬂﬂg I DE[ 2 Tj= -1987 kN D6 4. 5= 00D kN DE{ 5. 4
WF 1 2 000 kNm  MF[ 2, 1j 0,00 kNm MFl 4, 5= 000 kBm  MF 5 4=
O6{ 2 3 000 kN DE{ 3 2 OO0 KN DE[ 5, B -1987 kN DE( B. SF
WA Z 3+ 000 KNm  MF[ 3, 2= 000 KNm MF[ 5, 6} 000 kNm  MF[ 6, 5F
DB 3 4= 000N DE{ 4. 3= 000 kN

WA 3 4 000 KNm  WF 4 3= 000 KNm

FortNames M3 Sans Sl FortSae=g

| NSP=3 TBL=28 QL=9 QOW=0 PSP=2
Indirect CBCASEZ2A

[ LOADCASE=3

0.00 kN

0.00 kNm
-19.87 kN

0,00 kNm

SVI=0

CHCASEX, LOADCASE=] NS<6 P35
NSP=3 TBL=28m QL=300KN/m LA=1034m X<151m QOW=D00KN/m PSP=2 SV=0EI

&

|2|.L 4 2

1 ] LA
— 1 F] \1/ i B
= =
—a4E
MIMAXX=B4IIKNm  X=367m P=3
1 2 4 4 5 o &
= 1 w 5
A s
ZaMaX%=SE1M /B X=367m P=3
E i 3-& kN DE[ 2 1= -39 kN DE[ 4. 5= 226 kN DE[ 5. 4= -2326 kN
Iﬁ{ : 21'.: (L0 ePiem MFl[.%: I}': 3,12 kNm MF 4, 5= 000 kNm  MF{ 5 4= 3512 kNm
DGl 2 3= -Z125 XN DE[3. 3 22BN DE( 5. 6 -390 kN DB( B, 5=
2 3= 3512 Nm MF[ 3. Z= 000 KNm MF[ 5. 6} -35.12 kim  MFT 6. 5= 000 kNm
DEL 3, f= -2 M DS 4 T BB W
WL 3 A 000 iNm  ME[ 4, %= 000 kNm




[ CcASEzA LoADCASEA1 Na6 P95

NSP<3 TBL=28m QL=9.00kN/m LA=1034m X<151m QOW=0.00kN/m PSP=0 SV=05EI

1V1 =2 231 3//-!]":/5] T §
/F“”””L/L”f_ ==

oM 4653 kN H=D0m P=2

CBCASEZ2A NS=4 P9=3

ILike the cont. beam of the preceding page,
Now with support spring constant SVI= 0.6 EI.
NSP=3 TBL=28 OL=9 QOW=0 ESF=0 SVIi=0.6
Starting all over again, AQAgain.

First Print.

Change the TSTRING text, thus

3,28,9,0,0,0.6 Enter, 'accepted', or click CK.
‘accepted', LOADCASE=1, Direct, CBCASE2A,
Calculate and PFRES2, font MS Sans Serif.

E

Shear force and bending moment diagrams like
first print prec. page. Bending is the same but
total deformation is different.

With PSP=2. Click Again.
Click Again, for PSP=2 change the TSTRING text,

W q.u?,;'zu&': FE] ¢, 3=-14712 L

Forthames ‘M5 Sans Sed”  FoniSize= 8.

CBCASE2A LOADCASE=1 NS<6 P3=5
NSP=3 TBL=28m GL=3D0KN/m LA=10,34m X=151m QOW=000kN/m PSP=2 SV=05El

1 HINJ - o 3 "_415
— z'ﬂ_ 3 1

A 42

TEMARN=-ZIB5 KN H=442m P=1

MSMAXX=84.93 kNm X=357m P=3

1 2 23 4

o 5d s

ZEMANA=50366 /B =40 P=1

CBCASERA. LOADCASE=2 N9=6 Dot
Xp=3 TAL=28m QL=5,00ENm Li=1034m X=l.lm QOW=),00LNm PP=2 SV=006E]

1)

1 | 4 s
= 2 3

TRATI=-1987IN RX=<ddfdm P=3

1 2 3 4 = ]

v 2 3

AMARR= 07,62 %m Xeddlm P=5

L 2 3 ¥ 3 &

= = -

ZDIARR=123221/E Ne4d2m P=F .

Foxsu end foroeh ang morsents,
D6( L 2= -1987 &N  D6(2, = 1947 1Y DE( 5, 4= 0,00 £

MF( 1L 2= 0,00 kX MF(L = 0,00 KXm

D5( 4, 5= 0,00 X
AMF( 4, 5= 0,00 RNm

DG(_‘}_:'; &:gm D6(3, 2= 0,00 N D6( 3, )= -15,87 N T-
2 3 MK 3, 2 0,00 Bm AMF( 5, 6= .00 BNem 6, 5 00 Nem
D6(C 3, )= 0,00 kN DE( 4, = 0,00 X . B
MP( 3, 4= D000 KNm MF(4, 3= 000 &Nm
FootNzmi= "Temes New Roemzn™ FoatSize=§
. —atis
RV( 1= 39,74 &N EV( 2= 39.74 kN EV(3= 000N EV( 4= 000 &%

V(5= 3974 &N BV( 6)= 3974 X

o deplaepmenty,

TV( 1= 662,26 EX UV( Iy 66226 E1 U I 36694 EX TV( 4)= 369,84 EL
TV( 5= 66226 ET UV( 6)= 66226 EX

ot ssikioes,

TR( )= 195,64 EX CR( J=-1583,6+ EX UR( 3}=153,66 EI CR( 4= 193,64 ET

UR( 5= 193.64° EY TR( 6)=-193,64 EI

] T
HE(3 4= 000 I EHE(4 3= 0G0 E
FoniVame "Times Now Rermn"  FoorSize= §

CBCASE2A,

Click Again.
With SVI=0.06 EI, displacements ‘larger’'.
3,28,9,0,2,.06 Enter or OK, LOADCASE=2 etc.

DE[ ], 2o -84 RN 06] 2. 1)= 4653 kN DE(4 5= B4 KN DB(5 4 ~45T3 kN
M 1 ZF 000 khm g;{zu- 593 kNm M4 5F 000 KNm  WF(5 4= 5355 kim
DE{ 2 3k 4653 kN 37 DU DE(5 BF 4553 kN D[ 6, 5} 2234 kN 3 nd print
Wil Z 3 5398 kNm WA 3.7 OO KNm M5 6k -S531 KNm W6 5= 080 kNm Seceonda print.
DB I 4= -Z234 kM DB[ 4, 3= 2284 KN ==
WFL 3. 4= OD0-kim  MF[ 4. 3= 000 kNm
| Fortiames "M5 Sane S FortSizms 8
i 3,28,9,0,2,.6 Enter or OK,
CHCASE2A LOADCASE=1 NS=5 P3=5 k! ¢ LOADC E=1 ‘ndirect
NSP=3 TBL=28m MOL=SMkN/m LA=1034m X=151m QOW=000kN/m PSP=0 SY=06El LOADCASE 1 U IndlreCt'
Calculate and PFRES2Z.
Ty
ﬁ;: m E\‘:Ea sa,tsm RV 3= 000 kN AV( 4= 600 KN | . .
i o 306 g2 " Third print.
T 1 5850 /& W( 2= 15510 /I Wi 3 9252 I W4 282 £ h
U S }ﬁ_‘ID FEb uv[ 6= 5430 £l
1 .
Tj= 181,25 /£l UA( 2= -7028 K| UR( 3}= -2758 /EI URf 4= 2758 /El i
5k 7028 /B URL 61=-161.25 /&1

Fourth print. Click Again.
3,28,9,0,2,.06 FEnter or OK, LOADCASE=3,

"etc.Indirect, CBCASEZR, etc.

‘ ' _Qéufm .
Wiy 7. 3
3

2
2
Aj:fj_l ?‘32’” '/35_/'

X LA-3X
48,53 dn

u.!_______.—-—-'/-r
! 3.66m L

3

HE(34)
346

' Member/beam 3
UV (3)=UV(4)= 1179,74/EI, horizontal beam, in
the middle loaded with (10,34*9)/2= 46,53 kN.

s

' HE(3,4)= (46,53%7,3272)/16EI= 155, 82/E1
_The slope below found is HE(3,4)= 155,84 /EI

7]

ok
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NEP=3 TBL<28m QL=9,00kNm Licl034m X=l5lm QOWe)00kNm PSP=2 SV=006 E1

|
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Avi lp -3 NE X Ry{ 4 351 EN Be i Am L WUAE Gl
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ot dim

T 1= 6629 E1 TV 2= 143,77 /F TV( 3)1379,74 E TV( 4)1179,74 H
UW 5= B4L77 :EX UV( 6= 6629 EX

Joics mutess,

UR( 1= SLIS EX TR( 2= 20621 E1 TR( 3= 232,72 H UCR( 42=-23272 EE
UR( 5p=-20621 EX UR( 6= -51,35

Loy o3 oylealarsd sleoes B,
BE( 3, 4)= 15584 .E1 HE( 4, 3)=-15584 H
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CBCASEJA LDADCASE=1 N9=10 P9=9
NSP=5 TBL=36m QL=11 kN/m LA=7,65m X<I,12m QOW=0KN/m PSp=3 Sy=0/E

s P
= W U8 R

TSMAXX=-2888kN X=000m P=2
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. el R

i 1 AN
MSMAXX=4136 kNm X=218m P=}

3
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i 1.5 + 3 4.3 (] "
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ZEMAXX=21271 /B X=3.2m P=7 CBCASE3A

DS( 7, 6 -28,04 kN
MF( 7, 6= 3130 kNm
D6( 8, 7y~ 28,16 kN
MF( 8, T= 3224 kNm

D6( 1, 2)= 19,01 kN
MF( I, 2} 0,00 kNm
D6( 2, 3= 28,88 kN
ME( 2, 3= 0,00 kNm

D6( 3, 1)= ~THEE kN
MF(2, )= 0,00 ENm
D6( 3, 2y 2088 kN

ME( 3, 2 3224 kNm ME( 7. 8)= -3130 kNm

Suppo fEaion,
RV( 1= 3098 kN RV( 2= 000 kN RV( 3= ©,00 kN RV( 4)= 8399 kN
RV( 5= 000 kN RV( 6F 000 KN RV({ 7= 199 kN RV{ B}= 43,03 KN
RY(9F 0,00 kN RV(10)= 3098 &N
o il oo,
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L
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Po=3 TBCASEZE  LOADCASE= 1

P L HH NL W4 BA IE RE B u Qi= 11,00 dlm QOW= 0,00 hiim

1 1. 200 1t 4001 6,53 Font nasne is Arinl and

WFB(T)E2 1 F2 12 fontaize B 825
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CBCASE3B LOADCASE=1 N¢=10 P9%=9
NSP=5 TBL=36m QL=11KN/m LA=7,65m X=},12m QOW=0kNm PSP=3 SV=0/E
1 ’_,_‘!|l Iq:l I o!'f 1\'1 J T

TSMAXK=31,57 KN X=000m P=9 s

i /ﬂ \-‘\P o
7 7

MSMAXX= 49 B2 kNm  X=1.12m P=8

I 23 45 6 7 1

1(‘-\_‘..-/. :w &) ﬁw : -
2Z8MAXD= 10,31 /B X=2,80m P= CBCASE3B
e Futis .
D6( 1, 2= -1631 kN D6( 2, 1)= 21,57 kN D6( 6, TH= 27,70 kN D6( 7, &)= M KN
MF( 1, 2F 0,00 Nm MF( 2, 1> 49.02 Nm ME( 6, T 4721 KNm MF( 7, 6= 163% kKNm
D6( 2, 3= -2838 kN D6( 3, 2= 2838 kN D6( 7, 8)= 21,70 kKN DE( B, 7)= 2H3IE KN
ME( 2, 3)= 49,82 kNm MK 3, 2= 18,14 kNm MF( 7. 8= -1629 kNm MF( &, 7y~ 1114 kNm
RV( = 2829 kN RV( 2= 8594 kN RV( 3= 000 kN RV( 4= 000 kN
RV( 5 .77 kN RV( 6}~ 3,77 kN RV( 7= 0,00 &N RV( 3= 000 KN
RV( 9 8594 kKN RV(10)= 2829 kN
oy duplacemenn,
OV( 1= 0.00 /EI Uv( 2= 000 /B UV( 3= 1938 /EI UV( 4= 21,13 /El
Uv( S)= 0,00 /BT UV( 6= 0,00 /ES UV 7= 21,13 /E UV( 8- 1488 /E1
U¥( 9)= 0,00 /E1 uv(io= 0,00 /E1
DR( )= $9.22 /I um 2= -5,00 /EI UR( 3y 324 /EI UR( 4= -33,78 /EI
UR( 5= 167 /E -1.67 /EV UR( = 33,78 /E1 UR( 8= 23204 /El

6=
UR( 9= S5.00 /& UR(W)- -5922 /8
FonNeme= "Times New Romm"  FontSize= 8

|

| CBCASE3A ~ N9=10 P9=9
NSP=5 TBL=36 QL=11 QOW=0 PSP=3 SVI=0
AOAgain.

5,36,11,0,3,0 Enter or OK,
| LOADCASE=1, Indirect, CBCASE3A, Show fox the
| data print,
Calculate, and PRRES3 for a printer primt. Some
results on the left print are omitted. Wext pa-
pa shows real size printer print.

Here below member 7.
! Member load forces (7,65*11)/3= 28,04 kN.
A check of joint rotation UR(7)= 61,28/RI.
With the formula the slope deflections, member
end rotations, of four cases can be calculated
| Load forces and member end moments drawn with
»{their real directions, then the bending of the
'member is drawn to see the 'direction' of the
angles hl, h2, h3 and h4.

|
i
{
|
i
i
i
|
|
i

28, v 2g04

‘ ;iﬁja

(F;654)

' , ASS | 235 , a5

| & 322y Jabw
: Eifﬂﬁi""__*“““tﬁ§:)

|
¥
o Z —
hl= (28,04%*2,55*5,10)*(7,65+5,10)/(6*7,65*EI)
= 101, 28/EI
h2= (28,04*2,55*5,10)*(7,65+2,55)/(6*7,65*EI)
= 81,04/EI
h3= (31,30*7,65)/3EI= 79,82/EI
H4= (32,24*7,65) /6EI= 41,11/EI
h= (101,29+81,04 -79,82-41,11) /EI= 61t40fEI ok
The third print on the left. Going on with
Again, CBCASE3B, Calculate and PRRES3. Shear

force diagram with some lines at places where
hinges are like thase of CRRRAWZA.

When clicking CBCASEZB in stead of CBCASE3B the
. same diagrams appears,.. just done like that.

Both prints give same results because CBCASE2A
and CBCASE3A are equal except the places of the

 hinges.
]

&



CBCASE3A LOADCASE=1 N9=10 P9=9
NSP=5 TBL=36m QL=11kN/m LA=7,65m X=1,12m QOW=0KkN/m PSP=3 SV=0/El

ot
2

1

J°

4| 5

T
6

I
8

s[4

= 2

TSMAXX=-28,88 kN X=0,00m P=2

| 2 A A 6/]\ /@ 10

MSMAXX=4136 kNm X=2,18m P=1

| 5.3 45 5.7 8 9 10
T~ v s~ _— &
Z8MAXX=212,71 /E1 X=3,82m P=7

Beamn end forces and moments.

D6( I, 2= -19,01 kN D6( 2, I)= 28,88 kN D6( 6, 7= 28,04 KN D6( 7, 6)= -28,04 kKN

MF( 1, 2= 0,00 kNm MF( 2, 1) 0,00 KkNm MF( 6, )= 0,00 kNm MF( 7, 6)= 31,30 kNm

D6( 2, 3= 2888 kN D6( 3, 2 -28,88 kN D6( 7, 8= 27,91 kKN D6( 8, 7 -28,16 kN

MF( 2, 3= 0,00 KkNm MF( 3, 2= 3224 kNm MF( 7, 8= -31,30 kNm ME( 8, 7= 3224 kNm

D6( 3, 4 -28,16 kN D6¢ 4, 3= -27.91 kN D6( 8. 9= -28.88 kN D6( 9, 8= 28.88 kN

MF( 3, 4= -32,24 kNm MF( 4, 3 31,30 kKNm MF( 8, 9= -32.24 kNm MF( 9, 8= 0,00 kNm

D6( 4, 5 -28,04 kN D6( 5, 9= 28,04 kKN D6( 9,10 -28,88 kN D6 (10, 9= -19,01 kKN

MF( 4, 5= -31,30 KNm MF( 5, 4= 0,00 KkNm MF( 9,10= 0,00 KNm MF(10, 9= 0,00 kNm

D6( 5, 6= -28,04 kKN D6.( 6, 5 -28,04 kKN

MF( 5, 6)= 0,00 kNm MF( 6, 5= 0,00 kNm

Support reactions.

RV( 1= 30,98 kN RV(2 0,00 kN RV( 3= 83,03 kN RV( 4= 8399 kN
RV( 5= 0,00 kN RV( 6)= 0,00 kN RV( 7= 83,99 kN RV( 8~ 83,03 kN
RV( 9= 0,00 kN RV(10)= 30,98 kN

Joint displacements.

UV( 1= 0,00 /EI UV( 2)= -53,67 /EI UV( 3 0,00 /EI Uv( 4= 0,00 /EL
UV( 5)= -55,40 /EI UV( 6= -55,40 /EL UV( 7= 0,00 /El UV( 8)= 0,00 /EX
UV( 9= -53,67 /EI UV(10= 0,00 /EI

Joint rotations.

UR( 1)= 57,05 /El UR( 2= 42,08 /EI UR( 3= 60,08 /EL UR( 4= -61,28 /EI
UR( 5)= -43,80 /El UR( 6= 43,80 /EL UR( 7= 61.28 /El UR( 8 -60,08 /EI
UR( 9= 42,08 /EI UR(10)= -57,05 /EI

Se Iy calculated sl !

HE( 2, 1= -82,57 [El HE( 5, 6= 79,95 /EI HE( 6, 5= -79,95 /El HE( 9,10 82,57 /EI

FontName= "Times New Roman" FontSize= 8

e Support 8.

Jy,02

32 %

MTEL, L) y

| &l
11

28,2 I 24,88
.

| 21,974

33,24 <ntom

303

K ~A2FG L)

f
DL &)

|
ey

D6(8,7)= —28,16 kN

D6 (8,9)= -28,88 kN

MF(8,7}=

32,24 KNm

Equilibrium? Yes!

28,04/2=
23,94/2=

MF(8,9)= -

14,02 kN
11,97 kN

32,24 k&

Forces and moments drawn with their
real diréctions.



NSP=7 TBL=40 QL=8 QOW=0 PSP=0 SVI=0

CBCASE2A Direct LOADCASE=1
:. . 2.1_5 f{ + ﬁA? ",‘_5 ry 0.”JJ£|! — L
LA X sA-IK

CBCASEZA LOADCASE= | No=14 PS=13
NSP=7 TBL=40m QL=8KN/m LA=S96m X=087m QOWeOKNm PSP=0 SV=0/E!

~/T/1’I/1/ﬂ Al A

A A A A A A

MSMAXX= 17,82 kNm X=29m P=9

v
"
n

ZBMAXX=5Z88/H X=299m P=5

e, T 1609 KN D6¢ 2, 1= -23.45 kN DS( B, 9= 1689 RN
MEL L T 600 kNm MF( 2, )= 17.73 khm MF( 8, 9= 0,00 kNm
De( 2, 2 -T2 kN D6(3.2F 1629 kN D6( 9,10 -23,85 KN
MF 2, 3= 1773 kvm MF( 3, 2= 0,00 kNm ME( 9,10 -17.73 KNm  MF(I0, 9=
DA( 3, 4 163 N D6( 4, I -1689 KN D§LI0IE= -23,85 KN DS(LLIp 1689 KN
MF[ 3 4= 00 ke MF( 4, 3= 0,00 kNm ME(10,1)= 17,73 kNm  MF(I},100= 0,00 kNen
D6 4, 5= 1689 4 D6( 5, 4= -23.85 kN D6 (11,12~ -16,89 KN D6(12,11y= -16,89 kN
MEL 4, 5 D00 kN MEF( 5, 4}= 7.3 KNm MF(LI2}= D00 kNm  MF(IZlI)= 000 kNm
DE[ & = -Z3A5 kN D6( 6, S -23,85 kN D6(I217= 16,89 kN D6(13,12)= -23,85 kN
M A, B -1, kbl ME( 6, 5= 17,73 kNm MF(IZ13}= 000 kNm  MF(I3L,12F 17,73 kNm
DE{ &, T -2LEE N D§( 7, 6)= 1689 kN D6(13,14)= -B8S kN D6 (14.13y= ~16,89 kN
ME{ 6, 7= <1773 dm ME( 7, 6 0,00 XNm MF(13,14)= -17,73 kNm  MF(14,13)> 0,00 kNm
DE{ 7, B 1689 kY D6( 8, 7 -16.89 KN
MEF{ 7. B 000 kNm MF( B, 77 0,00 kNm.
Supor IEEh.
RV( 1= 1689 kN RV(2F 47,70 kN RV( 3= 0,00 kN RV( 4 0,00 kN
RY( 5= 4170 kN RV( 6= 47,70 kN RV( 7 0,00 KN RV( 8~ 0,00 kKN
RV( 9}= 47,70 &N RV(LOF= 4770 kN RV(II= 0,00 kN RV(I2= 0,00 kN

RV(L)= 47,70 XN

UR(13)= 1392 &l

HE( 3, 4y= 2428 /H
HE(1},)2)= 2588 /&1

RV(I4= 1689 kN
UV 2=
UV( 6F
uv(ioE
UV(i4=

UR( 2y= -13,92 /E1
UR(l4y= -2897 /B2

HE( 4, 3~ -25.88 /E1
HE(12,11)= -2428 /E1

FontNeme= "Times New Roman®  FortSine= 8

V(3= -1, /El
UV( )= -i5.2L /R0
Uv(ly= -1i.21 /El

UR( 3= -6,64 /EL
UR( 7)= -10.52 /&R
UR(ILy= -10,52 /ET

HE( 7, 8)= 25,08 /E1

UV{ 4= -11.21 /EL
Uv( By -1121 /EF
uv(ize =783 /&

UR( 4y 18,52 /E1
UR( 8 10,52 /E
UR(12F 664 /ET

HE( 8, T)= -25,08 /El

NSP=7 TBL=40 QL=8 QOW=0 PSP=3 SVI=0.6
LOADCASE=1

CBCASEEA

Indirect

‘ CBOASEIA LOADCASE= | He=i4 P13

NEPT THLm q.‘llhh LA=SSEm X=087m QOW=OKN/m PSP=3 SV=0.6/El

Fﬂﬂ

5

JFHI_IITI..
(L

TSMAXX= 1630kN X=000m P=13

SR Y \ N SV | N
AT

MSMAXX= 1843 kNm  X=1,70m P=1

B9 1l

1213 4

At rotations

YR D 2697 (T
URL S3= 2135 2
UR{ 9 21,38 EL
RIS} 604 fET

[EL 3, 4 2458 A
WELL = 3047 0

FRERARARARRRAT
”

3 N
£
Z

RV( 2y 46954 kN
RY( 6= 47,70 kN
RV(10)= 47,70 KN
RV(14= 17,65 N

uv(2F 7823 /El
Uv( 6 7951 &l
Uv(10)= 7951 /EL
UV(14)= 2942 /&I

UR( 2)= 6,04 /EL
UR( 6)= -21,55 /EL
UR(10F -21,55 /EI
UR(14)= -3697 fEI

HE( 4, 3)= 3047 /EI
HE(I2,11)= 24,68 /&1

FontNeme= ~Times New Roman®  FomSize= 8

DG(I 9 1590 kN

RV( 3=
RV( 7
RV(I)= 0,00
UV{ 3= 7647 /E1
Uv( 7= 64,
UV 6424 /EI
UR(

UR(t1)= -1552 /E

HE( 7, 8= 2157 /E1

D6( 9, By -15,90 kN
MF( 9, &)= 13,84 kNm

MF(14,13)=

RV( 4= 000 kN
RV( B 000 kN
RV(IZF 0,00 kN
UV( 4)= 6424 /E
Uv(2e 7647 /EL
UR( 4= 1552 /Bl

B 1552 /Bl
UR(12)= 0,02 /El

HE( B, T}~ -27.57 /&

Ezgﬂgle-CBCASEZ&,

NSP=7 TBL=40 QL=8 QOW=0 PSP=3 SVI=0.6
CBCASE2A Indirect LOADCASE=2

CBCASE2A LOADCASE=2 N9=14 PO=13
NSP=7 TBL=40m QL=8kN/m LA=596m X=0.87m QOW=0kN/m PSP=} SV=06/R1

1 45 |_u|1 89 Hu 113 1_']
D1 T 3 nUe & 7 sl—_lu o o

TSMAXX=-1590kN X=398m P=5

1 43 67 L) 101} 1213 14
~ 34 \\_/ & 7 ] [ T 13
MSMAXX=30,61 kNm X=199m P=5
1 213 L) 7 ar 10H 1213 4

W@ [T

ZEMAXXe 15942/E1 X=299m P=9

Bz oo formes sl nieementy,
Dol 1, 1= 1358 kN D6( 2, 1)= -1358 kN DEL L 9= 0,00 KN D6( 9. By= 0,00 kN
ME LI 000 RNm MF(2, - 000 kNm MF( 8, 9~ Q00 kNm  MF(9, 8= 0,00 kNm
DE{ 2,3 CODAN D6( 3, 2= 0,00 kN DS 9,10 1590 kN D6(10, 9= -15.90 kN
MIL 2, 3= OO0 km MF( 3, 2= 000 kNm MF{ %10 D00 kNm MF(10, 5=
DH( 3, 4 000 AN D6( 4, 3= 000 kKN DS(I0.AIM 0,00 kN D6(ILI0= 0,00 KN
MIT 3 @ 000 kNm  MF(4 3= 0,00 kNm MF(10.I[)= 0,00 kNm MF(ILI0}= 0,00 kNm
DE[ 4. 5P 0,00 kN D6( 5. 4= 000 kN D6(11.12)= 0,00 kN D6(12,1i)= 0,00 kN
ME 4 3 000 kNm  MF(S5 4= DO) KNm MF(ILI2= 0,00 kNm MF(I2I1)= 0,00 kNm
DAL S, B3 1590 kM D6( 6, 5= -1590 KN D6(1Z13¢= 0,00 KN D6(1,12=  0.00 KN
ME 5 B G0 kN ME( 6, 5= 0,00 kNm ME{12.13 0,00 kNm MAELI2=  0.00 KNm
D5(6, T 00 kN D6( 7, 6= 0,00 KN D6 (13,14)= -13,58 kN D6(14,13)= 13,58 kN
WM G, Te OO0 KNm o MF(7, 6= 0,00 KNm ME(13,)4 000 kNm  MF(4,13% 000 kNm
D4( 7, N= 000 kN DS( 8, 7= 0,00 kN
MF 7, = 000 ENm MF(E 7= 000 kNm
RV 1 2037 WM RV( 2= 2037 kN RV( 3= 0,00 kN RV(4F 000 KN
RV 5= 1383 kN RV( 6 2185 KN RV( T}~ 000 kN RV( B~ 000 kN
Y 9= 2BE AN RV(I0F 23,85 kN AV(l= 0,00 kN RV(12= 0,00 WN
KY(I3pE 3007 (L} RV(14F= 2037 kKN
UV 13+ 319578 Uv( 2 3395 /EL Uv( 3 0,12 /EL UV( 4y -14,94 /E
UV S1= 3973 mE uv( 6= 3975 /El UV( Tr= -14.94 /EI UV( 8= ~14,04 /ET
UV 9= 3575 1 Uv(I0p 39,75 /81 UV(1)= -14,4 /El uv(2~ -0.12 /8l
UV~ T195 E Uv(l4)= 3395 /81
1 0T E UR( 2P -39.13 /B UR( 3p= -39,13 /EI UR( d= 62,82 /El
URE 5P B8R VEI UR( 6= 5282 fEL URS Ty 62,82 /EL UR( 8= 6282 /EL
urf o @2 E UR(10)= 62,82 /EIl UR(11)= 62,82 /EI UR(12F 3913 /EL
UR{I3= 39,13 /8 UR(14)= -39.13 /EY
-
HE(3, 4= 150 /L HE( 4, 3= -3.51 /El HE( 7, B)= 0,00 /B HE( 8, 7= 0,00 /El
HE(LIZ= 350 B HE(2,11 3,51 /ES

ForName= "Times New Roman®  FantStze= B

NSpP=7 TBL=40 QL=8 QOW=0 psp=3 SvVI=0.6
CBCASE2A Indirect LOADCASE=3

CBCASE2A LOADCASE=3 N9=14 P9=13
NSP=7 TBL=40m QL=8kN/m LA=59%m X=0,87m QOW=0KN/m PSP=3 SV=0,6 /El

EH 67 ﬁﬂ 11 Fﬂ 1
‘j_'ll > |53

e——2)
- 1

TSMAXX=1590kN X=D,00m P=2

':”/?h A
i z -\:_/- ]

MSMAXX=17,76 kNm  X=1,12m P=1l

N -
ﬁWl

23 45 67 549 il 1213 "

w 3

ZAMAXK=11501/8 X=212m P=7

Beam tod forces s momenns,
DE(L 3= 72 W D6(2, IF 212 W D5 W, U 1590 &N D6( 9. B)= -1590 kN
MET I, 2= nnnm MF( 2, = 1334 iNm ME( 8, 9= 000 kNm  MF(9 B 13,94 iNm
D[ 3, 3 -15W D6( 3, 2y 1590 kN Dé{ 9,10 000 KN D6(10, 9=  0.00 kN
MF( 2. 3 -3 kNm MF(3, 2 000 kNm MF( 9,10y -13,84 kKNm  MF(10, 9= 1384 iNm
pef 3 Ay 1530 KN D6( 4, I ~1590 BN DE(10. M -15.90 &N D6(i1.10= 1590 &N
34 O KNm MR 4 3= 000 KNm MP(lo,ll)- C1384 tNm  ME(ILIOF 000 kNm
DE[ 8, 5 1530 N D6( 5, 4p= -1590 KN D6 (11,12~ ~1590 kN D6(12,11)= -1530 &N
MEC 4, S 000 kNm  MF(S, 4= B34 Nm ME(ILIZ= 090 kNm  MF(2IL= 000 iNm
DEf 5, = G000 KN D6( 6, S 0,00 kKN D6(I2,13F= 1590 kN D6 (13,12 -1590 kN
ME( 5, b= <1354 kNm ME(6, S 13,34 Km ME(IZ13= 000 iNm  MFI3.I2F (354 Nm
Dé( & T ~1550 KN D6( 7, 6= 1590 KN Da{11, i 272 KN D6(L8,13 272 N
MF 6 TP -1338 Bm  MF( 7, 6= 0,00 kNm ME(I3,]4) -1284 kNm  MF(1413F 0,00 Nm
Dal T, B 1580 kN D6( 8, T -1590 kN
ME( 7, 000 kNm ME( 8, TF 0,00 kNm
RV( [F -LT2kM I 2657 kN RV( ]F 0,00 kN RV(4F 000 &N
RVE S 2389 kN RV( 6 23,85 kN RV( 7= 000 kN RY( 8= 0,00
RV[ 9= 2183 eM RV(I0@ 2385 kN RV{Il)= 0,00 KN RV(2F 0,00 kN
EV{LI= 2657 kN RV(I4 -272 kKN
1= JE UV 2= 4428 I Uv( 3= 7559 /H uv( = W19 /A
vy = 078 uv( 6= 3975 H UV( = 9,19 /EL (= .19 B
UV B 3975 ME Uv(oe 39,75 /B Uv(i= 7,19 /EL Uvit2E 1659 &
TV UV(4E 4,53 /H
UR( 1= -2,16 /& UR( 2~ 33.09 /EL UR( 3): 39,11 /EL UR( 4y= 4730 /E1
OSSP 4138 [l UR( 6y~ 41,28 /EL UR( 7y= 4730 /EL UR( B~ 47,30 /EY
URL B ALTE E UR(10) 41,28 /ET unm)- 4730 /5 UR(12 -39.11 /BT
UR{O 3300 UR(14}= 2,16 /ET

3, AF A9 E HE( 4, 3= 2596 /21 HE( 7, 8= 2157 /L HE( 8, = 27,57 M

HE[
ML 256 B HEQ2,11= 28,19 /EL

! FomName= Time Now Raman® FamSar=8

/0



/7 &Ktfm Gl Examples with CBCASEZ2A. EX1

/ z3]l} 45 6:'9;&1’%‘9.

] - &= ) Fig./ with LOADCASE1.

[ 2, 3 4 5 g F .8 L NSE=5 spans TBL=35 m  QL=17 kN/m

‘ o e e ; QOW=0 PSP=0 SVI=0

Fig.1.
?usm- LIMUCASE=1 NS-10 P39 Click Ex1, 5,35,17,0,0,0 appears in TSTRING,
P<5 TBL<Bm QL=1700kN/m LA=743m X=109m QDW=D00KkN/m PSP=D SV=0 /| Clle O_K to get ’accepted“.
s ' 1. A or 5,35,17,0,0,0 Enter, etc.
[Pz 2 3 4 8 [
b L L L~ Click LOADCASEl, Direct, CBCASE2A, Calculate.

TEMAXX=6319KN X=000m P=6 Click PFRES3 for the print on the left with

nvﬁ‘f} ‘\3/./‘4\\\5/,4} _ sé]\\\g_/}u font Times New Roman.

M5MA>I<X=$B7kNm X=372m P=9

Fig.2,  with LOADCASE2. - Again!

With still the data of EX1 in TSTRING click
Again to make all UV(I) and UR(I) zero.
Click OK, 'accepted'.

1 23 45 62 B3 10
S~ a3 At~ F T —— B ~—38 _—~

ZBMAXX=2147 /Bl X=372m P=5

Hpar g forges and inciments. i i
%},gﬂﬂm 3%{%1.’:%3& s mEm e azw : Click to POADCASEZ, Direct, 'Calc:ulate, PFRES1,
Pz e T NS NAMT P RS ML M | second print with font Courier New.
MF 2 3= 5057 KNm MF(3, 2= 000 KNm MR Z 8= 000 kNm MFB 7= 000 kNm
BIEA CEedn miwana mesoEm : : in!
as[ 2,5'- Prorrs asl gﬁ e -msm aS[ 910- G318 kN DBIID, S 4474 KN i Fig.3. with LOADCASES3. Again:
as”lg:& a“%ﬁ: DE{E;&%%&“ Lo s ey NEES: “WIR Like LOADCASE2. PFRES4 with font Arial.
Fontiamon "M Sa e FonSion i | Support reactions RV (I) for this third case to-
gether are, 1 to 10,
ﬂéﬁﬂ az mn aa gmw SR 9,33 ¥72,42 ¥0 +0 +63,19 +63,19 0 +0
Vi Bje 12530 N AVIIOR 4474 kN s AYLFg ok
’ﬁi‘?- i W[ 2= 000 Al V[ 3= 4018 /EI UV 4= 575 /Bl +72,42 ~9,23= 252,76 kN.
W[ 5= 00 /E UV( 6= 000 Xl UV 7= -57.55 /&1 UV( 8= 40,18 /EI |
Ui B 000 B UViO= 000 /& | .
uﬁmm”,_"mm UR( 2 -5731 /I UR{ 3 733 /1 UR( 4 4333 /B3 1A= 7,43 m from joi nt 2 to 5, see page
ke o e R ol o URI7R RBE LALER 273 QL=17 kN/m, then 2*(7,43*17)= 252,62 kN ok

gﬁ l;!l %l 4, 3=-10658 /&I HE[ 7. 8)= 10658 /EI HE( 8, 7)= 93,9 JEI

FoniName="M5 Sans Serif' FortSize= 8 | @é

QL Akifm / 23T 4 15 fgz i 43_5; -
J—ds s F Zlz ¢ [0 1w |- : A
& =

i
)
7

= = - - g,

| T8l 35_"” I CHOASSIA LOADCASE=3 NS=1D Pe=9
NSP=S TBL=35m QL=17,00kNIm LAS743m X=109m GOWDOOKNIn PSP-0 SVal /i

A’jg.z,

F

CNCASNFA  LUMDTENE™ £ EESiD R - 1 lﬂ/a & 5 IS/V' 8 ]
3 TAL=US m  (LEI700 BE/m  LAS?,43 m  ITLOP m  0OD<0,00 W&/m PR BU=) /LI
| TMAXH= EI19KN K=108m Pe=8
1 A ? a5 A L] s 9 A i
S 1 z 0 0 s 3 £ g v ' 1A . 4 BP . i
V l/ [/ = 2 \\l-//a B G Vs ]
rouTIe -52,29 1 I 4w Pe 5 I
MSMAXN=5BB7 kNm  X=264m P=3
1 ) a5 57 e 9 10 |
~NE 0 v‘ L L — a5 7 ~e7 83— 1
| = T3 5 N7 T 3
EFKAIX= 117,44 kEa  I% 3, T2 m  Fe 3 |
i TEMAXK=4M 54 B X=372m P=5
g L —— Ex——827 p Boam ore forees s momerés
T T LN T v Ce—— 061, 2m S23EN  DB(2 1= 923N DE(E, 7= 6318 KN DB( 7, B 4474 kN
(1, 2= 000 BNm WL 2, 1) 58,57 kNm "’(&D‘iﬂmﬂ Q:’x:ﬁmﬂ
fairea = . BB( 2, T= 52109 kN DB 3, 2 #4474 N DE(7, B)= 44, d
it W 2, T 557 Nm MEC 3, 2= D0 khim MF(7.8)= 000 kN  MF( B,7)= 000 khm
B ond £ and DS( 3, d)= 4474 N B[ 4, 3= 4474 KN DB( B, D= 4474 N DE( 9, 8 63,19 N
o: momenmn .
DL im smea  pECE, L= -53,96 k8 D5( 6, YI= 0,00 kN  DS{ . 5)= 0,00 kN WF( 3, £)= 000 khm  WFT 4, 3= 0,00 iNm MF( 8, 9= 00 ::" &1:' el 5;5 ::"
WPC 1 Z)= 0,00 kBw BP( 2, 1)* 0,00 k¥a SP( 5, 7)= 0,00 ks &I{ T, 5)= 0,00 ki DS 4, S 4474 N 06 5, H)= B340 N D6( 910)= 82 10, 9= 923
DSl £, 3)= D,00 F DS( 3, 2)= 0,00 XN DEC 7, 9)= 0,00 XN DS( 8, T)= 0,00 kW NE{ 4, 5= DOO khim MWL 5, #)= 58,57 N MF( 910)= -58,57 kNm MF(10, 9= O Nm
WP( 2, 2)= 0,00 Kiim BF( 3. 2)= 0,00 kim 0,00 kla DL 5, B DO0 N DE{ 6, 5= 000N
DEL 3, €)= O.00 kX  DE( S, )= 0,30 xF MF( 5, G= -SB57 Wm  MF[ B, 5 SB57 kNm
or( 3, ©)= 0,00 kia &F( 4, 3)= 0,00 XEm WF( 8, ¥ 0,00 kEa NP( 3, )= 0,00 kEa e
D6L % 5)= 000 XN DS( 5, )= 0,00 KN  DE{ 9,10)c -52,26 KN  DS(ID, 9)= 53,95 k¥ Fortieme="AZRE" FockSiren
oT( 4. 5)= 0,00 kEa ur( 9,10)= 0,00 k¥m HF(10, 9)° 0,00 kla
DBL 5, £)= ~63,19 K
WS, B U e
Fartillsme= “"Courler Bew™ TYerwBine= 7,5
9= 923 N RV( 2 7242 N RV( 3= 000 N RV( 4 000 kN
THasT fens :VVES)- 6318 N RV( 6)» 83,19 IN RW 7= 000 N RY(8F 000 kN
Heppery swavcions. h
2 D)= 53,96 XX m( 2)= 53,95 XN ®L 2)= 0,00 kN RN 4)= 0,00 kN RV 9= 7242 N RY(10= -8,23 kN
B S)= 63, = 8= 63,19 XN = 0,00 M R 0> 0,00 xm X
9= n.z : XU(10)= s:.ss ar N U 1)= 000 B u(Z= 0mE uv( 3= 15656 B Uv( 4= 13233 B
TR (5= 00 B B 000 & UV 7= 2833 B UV( 6 156555 B
Wi U= 0,00 /ET ov( 2)= 0,00 /EX DU 3)=-195.74 /EL VL 4)=-J15,88 /EI BV H= 000 & uvED= 090 &
WL 5)= 9,00 /ET UL 6)= 0,00 /ET TUL ?)=-315,08 JEI oYL 01=-195,74 /EL
W[ )= 0,00 /TF TU(10)= 9,00 /EX oot préationzz, a8 UR( 4)=-24789 B
o e - UR( 1)= 61588 B UR( 2= 1835 2 UR( 3= 15383
:n:':)-':::;:./n TR( Z)=181.26 /EL URL 2)=-131.26 /CI UR( 4)= 291,03 /TI UR( S=-A772 B UR( B= 21772 8 UR( 7)= 24789 B UR( 8=-15333 &
UR( §)= 291,03 /EE TR( 6)=-r@l,03 {EI UR{ 7)=-2R1.02 /BI TR( 8)= 101,25 /ET UR( @)=-12395 B UR(I0= 6196 B
WRL #)= L8L.E6 JET ORL10)=-181.85 /EC
g ¥ xd wl g 2l # =B, A2 52
:ﬁ!‘::‘:‘l: 5:‘:::7:: Inﬂ..:t;; “ez.5¢ /EI  RE( 7, 8)= EI,64/CL EC( 8, T)= 2,64 /ET HEL 3, ¥ 1252 B HE{= 4, 3)= 8385 & HE( 7, B)= 8335 8 HE(=8, )= 8
Poraleme® “Coucine Hew® PemsIlaw= 7.5 Foniniame="Arel™  FontSzz=6 o

/7



o é o
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f:3 = e g
7
, PSR " oF &y F A ;!;___r.
| AT e oaiw x <4 N L B o
¥ e
N2 AT T BN ST ;T
= = t 5 + % + '
CBCASE2A LUADCASE=1 N8-10 P9=8
HSP=3 TBL3Sm QU=17.00K0m (A=T43m X=109m QOW=000kNm PSP=2 SVe0 /B!
1 .—H! 4|E | |=|‘r 3 i' ]j
i 1 2[ 2 5 I £ |e T !I_[—e—‘
TEUAK= 3318k X=0D00m P=8
= AN AN AX s AN "
Nl NN N
MSUANK= 8067 im X=212m Pe 1
1 23, 3 LI L 10
T e B ST i =t |
ZBUAKX= 298 46 ) X=3T2m Pe§
CBCASE2A LOADCA&
6 1, 2= -B7T N DE( 2, 1= 43,18 kK DB( 5, Ty= —42.13 &N DE{ 7. 8= 4213 N
U 1,2 0,00 iNm WFt 2 1)= 4572 iNm WF 6, T}= 4572 kKhm WF( 7, 5§ 0,00 INm
DA( 2 2= 4213 kN DEi 3, 2= 4213 K DE( 7, B 4213 kN D5( 8. 7= 4213 N
MR 2, 3) AST2MNm  UF( 3, 2= 000 thm  MF 7 B D00 kNm  MF( 8 7 000 Wm
DE( 3, 4= 4213 N D6( 4, 3 4213 IN DE( 8 9= 4213 iN DB( 9, 8 -42,13 KN
W 3, 4= 0,00 iim MF( 4, 3= 0,00 XNm M B 9= 000 KNm MF( 9, B 4572 km
D6 4. 5 4213 kN DS( 5, 4)= 42,13 i D6{ 910 4218 K D6(10. B)= 28,77 &N
HF 4 5= 00 dm UF[ £ 3% 4572 tim NF 3.10)= 4572 idim UF(50, 9= 00D bm
D6( 5, 6 4213 it DE( B, Sy —42.13 N
WF( 5 6k 4572 0ém  WF( 3, 5= 4572 idm
Fontheme="Arial" FontSizes &
No=10 4 LL 38 XL XE HALERE = L1
1 FY VTV W XIAZ PRCR B ? T 8 1 1 7 1 11 326
1 179% 1 0 00 000 € O O ¢ NFBOR2 1 2 B2
3 3905 1 0 00 635 ¢ 0 0 O 1 a1 38
3 000 0 0 og 743 0 0 Q O 2 4213 a7
4+ 000 & D D00 270 0 ¢ 0 O 2 IL BE XL 3B BaLEEE H A1
4 3213 1 0 @0 1378 0 ¢ 0 O B $ 9 00 2 00 1 i09
€ 4213 1 06 090 22 0 o0 ¢ ¢ 2 ILL EH NL XE BALERE © L1
T o000 D O OO 230 0 0 0 a 9 %16 0 0 5 0 0 1 &35
oo b o000 N3 O O 0 % FR@=2 T B B2
9 3905 1 0 00 226 0 O 0 U 1 3598 212
0 17, : o0 00 3500 0 0 0 O 2 3558 423
Ps=d BCASEZA  LOADCASE=1
P ILEENLNE B8ALE H L QL= 1700 QOT=0,00 X
1 i2 00 11001 635 Fom name i Tomm New Roman and
NEB(LR2 FRS R =1 Zom s is 135,
1 3588 213
2 3598 41
? LL BEE NL XH BALE RE B Ll
2 253 2 ¢ 2 ¢ 0 12 105
P LI BH NL NH BA IE EE E L1
3 3 ¢ 11 31 i1 gl
NFBGR2 I R 12
1 4233 138
2 4213 387
T LEENLNE MIFEEFM LI
+ 4 5 ¢ 0 4 0 0 1 109
P 1L JH NL NH BALE EE E i
5 T 6 D 0O 0 01 T3
NFAGR=2 1 B2 D
o233 2aE
2 4218 496
P IEEHMLNE BALERE B LI
[ 6 7 00 ¢ 0 0 1 109
—
2§ Il b2
T FTELY S 2 XIAZPRUR & 1 gwn‘é' g}; aﬁﬁpﬁugsﬁ;}
1 147 o oo poo 0 ¢ 0 ¢ 1 D 1
*mg.znmo 731 0 0 0 o || 2 WX {1 000 73 00D0C
F 0w ¢ poo we 8 o0 oo || 3 000D O0O0D 85300 0-0
Y 4 000 0D 000 1474 O 0 0 O
3 poe ¢ & 00 147¢ 0 0 0 O
5 172 1 000 1600 0 0 0 0
4 1726 1 @0 00 1600 0 0 0 0 E 1726 1 0 00 2463 0 0 0 B
£ 1726 3 0 00 2483 0 0 © O 5 0 o000 »mo0000
7 000 f 0 00 58 0 0 0 0 ¢ 000 p 0 00 3200 0 8 0 O
$ 000 5 8 08 3200 0 D O O
P37
S P LLHENLNM BALERE Bl L1
P IIHEENLNS BALERE HI L1 1 1200 1001 7%
1 1200 i 01 737 P uim;mﬁmll] E;L%R'EJEI ‘S;
NFR(E 1 R oD 2
EEGES i ma 46 P LLHANLMNH BALEBE Bl L1
2 98 43 3 3411 31T 61
P ILEEENXLNE BALEEE H LI NFB[3R2 } yg 15
2 23 80 2000 3 126 3 U a4
B IDEEALNE  ALIEIEES o P OLLHHNLNR  BALERE B 01
3 3 04031 313 31 en A 156 D A0 01 1%
= 1L HE SL XH BAa LE RE HX Ii P LL HH NL NH BA LERE B [%]
3 3500 200 0 1 12 5 €6 0 0 50401 g
¥ ILEENXLNE BAIERE B LI P LLHHNLNH BALERE EI L1
5 5600 s ¢ 0 1 38 6 6700 5 0071 1%
NEB(S)=2 1 B2 i} P LL HH NL NH BA LE RE H [K]
T 3457 % 7 7811 _ 7111 &1
2 351 57F NFB(7}=2 ) F2 Lz
P ILLEENLNE BALERE I Ii 1 AR 182
6 6 7 00 5§ 0 0 i1 32 2 U5 A48
P LLEEM N BALEREE L
T 7s 13 7111 &B CHCASEZA =3
CL=1200 K OOW=0.00 iim
CBCASENA  LOADCASE=2 ﬁmggmw'ﬂ
Q=12001Nm QOW=0,00 N/m

with 5,35,17,0,3,0

LOADCASE2 CBCASE2A

LORDCASE3 CBCASE2A

Like the example on the preceding page but with
divided QI load with P5P=3, AOAgain,
5,35,17,0,3,0 Enter.
| LOADCASE]1, Indirect,
PFRESA4.

CBCASEZA, Calculate and

Five times point loads are calculated, see the
data print with Show below the first print,
beam 1 and 9, lengths of LA~X=7,43-1,009= 6,34 m
give point loads of 35,93 kN ~ 35,98 kN,
'beam' 2-3-4 and 5 and 6-7-8, lenghs La=
give point loads of 42,10 kN = 42,13 kN.

7,43 m

Two other cases with other start data,
’NSP=4 TBL=32 QL=12 OQOW=0 PSP=3 SVI=0
4,32,12,0,3,0 Enter. Etc. See data print.
. LOADCASE2, CBCASEZA here below.

Last print for LOADCASE3, CBCASE2A.
'Beam' 2-3-4 and 6-7-8 with lengths LA= 8,63 m,
po%nt loads (8,63*12)/3= 34,52 kN.

{BCASERA LOADCASE=2 N9=f 29=7
3EPay THI=I2a =12D01Xm Li=4KI=m X<126m QOW),00xN=m PEP=3 SV=0/El

4-!1! 4+ 3
1 2

=

THAYE=3432EX J=000m P=§

i 23 s 3 ) [ ‘
= ° "~=7
28F
AOMATRe 95,07 6Nm Fe576m P=3 U 4. B
1 I . ] G r—— &

DEC L I -SAM BT DS( 2, 3 2948 & DECS, 6= 3428 DA( & D= -HI2 KN
BT 1 T OO ENa AF 2, D= 000 Bem  MR( 5, 6= 0,00 Rm  MR(6 3= 000 iNn
DECZ 3= BODEN  DE( 3, 2= 000N D6(6 7= QOOKN  DE(T 6= 000N
A3 A 000 KNm M3, D= 000 BNm  MF(6 7= 000 BNn MF(7, 6= 0,00 Bm
DE( 3, 4 Q00K DSL4, D= 000 N DECT, B= 000 &N DE( B = 000N
AP 3 4= 000 ESm AN 4 D= 000 BNm  MF(T, B= 000 BNm MF(8 7= 000 Km
DS( 4 5= G00EX DS 4= 000 & |
AN 4 = 000 &N= AN S, H= 000 Ifm
s o e 4 | CBCASE2A LOADCASE2

Zoppor pactien,

(3= U2 (2 M2 N (3= 000 KN B(H= 000 1N

m'g s); 51,73 8 EV( 6= 51,78 KN V(7= 0,00 & B8~ 000 WX

Joimy Gl

TV = 000 E TH 2= 0,00 E TV 3=-224,17 5T UN( #p=-359.91 E

TV 5= 0,00 © oY &= 00 H TN T=-359,52 TV §= 0,00 EX

TE( 1) 17792 H TR( 2}=-177.92 E U T=-17792 EL UR( 4= 285,66 ET

UR( 5) 285,66 EL TR( 6)=-285,6€ El TR( T)=-285.56 E1 TR( 5= 000 E
HE( 3, 2 DT B EE(4 D= 22 A HE( 7, B 38981 El  HE(§, 7= B9l H

Fens3mme= "Trmae New Roman”  Fowtlese 3

[HCASE2A LOADCASE=3 N9=f FS=?
Apay THL=52m (RAl20080m Li=G6Sm X=125m QOW=(,001Nm PLP=3 V=0 E1

AR WA T3 B ‘CBCASE2A LOADCASE3

|

I3 ES0ES  DELL e 580N D6( 5, 6= GO0 DE(S D= 000N
ﬁﬂm D00 WNm AB{ 2 D= U948 WNm  MF( S, 6 43,90 BN MF( 6, 5= 4349 0m
DS( 3 3= 45185 DE(3, 7 MW D6 6, Ty= 3452 & DE(T, 6= 3452 8N
MU T = 330 ESm AR( 3, D= 000 BNm  MP(6, T -4340 BNm MF(T, 6= 000 1Nem
DEC I, =520 DA( 4 D= MR W D6( 7, By -3452 N DE( 8, 7= -34.52 &N
AELE s 000 Wim A& 3 000 Ben  ME(T, = 200 WNm  ME(E 7= 000 KNm
DA( 4 5= 3221 DE( 5, A= 8452 N
A4 S 000 3m A S 4 4348 Bam
Foeriame “Times New Rommn" FaatSio=§



EQUALSPANS | DADNCASE=1 N3G P9-5
NSP5 TBL=18m QL=14,00kN/n QOW=DODKN/m PSP SV /%)

T_ A A /‘? A /:];
= L/i [ L l‘/a’
TSMAMK= 2712KN X=321m Pe1
-— -
——

1 AN AT A A s
S~ 5 =  — 5
MSHAKK= 1503 kNm K= 320m Pl without hinges

1 2 3 4 5 5
X x . =z ~3__~
ZMAXR 95 /E| Xe179m Pa5

DET T o e 2 1 2212 B DE( 4. 5 2122 KN DB[ 5 4 -2358 kN

MF 1. i 0 ki  MF[ 2 1; 1508 kima  MF[ 4 5= -11.32 Km MF{ 5 ik 08 dinw

DB 2 3= -2iB3 kN DL 3 2= 2122 kN DB( 5 B -2712 kN D[ 6 5k -1758 kN

ME{ 2 3 -1508 kNan  MFI 3, Z= 112 kNme  MF[ 5. Bl -1508 kNm M 6. 5} 0,00 km

DS{ 3 &= -240KN  DE{ 4, 3= -2240 kN

MFl 3, dfe 11T kNm _ MFi 4 3k 1122 KNm

FortHwna="M5 Sam S FontSuoe B
AV T 1758 AV( T} 5063 kN RV( 3 4362 kN RV 4= 4352 kN
AV S 5083 N AV{ Gl 1768 KN . e
mrtl'uip' R qu 2+ 000/ W[ 3= 00 Al W4 000 /8
W[ S 000 EI v E= 000
doind spiabions,

UR[ 1 11,07 /&I UR[ 2+ A2 A UR[ 3k 101 /8 YR[ 4 D1 I
URL S 302 /I UR[ &l -TL07 /B)

FontName= "MS Sans Ses* FantSize= 8

EUUALSPANS  LEADTASE=1 N3<6 P3=5 2
NSP=5 TBL=16m QL=14D0kN/m QOW=D80kN/m PSP=3 SV=0/El j

1 [ 3] 4 [ 3
=17 1= [ I° R i

TEMAXX=1913kN X=214m P=1

MEMAXK=-1341 KNm X=320m P=1

1 2 3 4 5 5
= oz = . =3
ZBMAXX=B.95/Et %=179m P=5

D6[ 5. 4)= -1598 N

4 L
BEm e e ™ 05 2 1) 1913 K DB[ 4. 5 1389 kN
nri I U T34 KNm MR 4 5 006 ke MF( 5, 4)= 1341 knim
S 2 3= 1538 KN DB 3, 7= 1369 N D6( 5, 6 1913 kN DB( 6, 5= -10.74 kN
WE[ 2 3k 1341 kNm M 3 2l 1006 kKNm  MFL5 6 -1341 kNm MR 6 5k 000 kNm
DE[ 3, 8= 1453 kN DB{ 4 J= 1493 kN
ME] 3, 4 1006 kNm  MFL 4, 3= 1006 Km
"MS Sara Seri® FoniSie=8
Y,
I 1821 K AV 2= 5008 kN AV( 3= 4375 kN R[4} 4375 KN
vl 5 S04 KN RV( B 1821 kN
e w{z= 000 /I (3R 090 /B Wi~ 000
UVl 5 000 A UV 8= 000 I
Al 1 e UR( 2= 258 /I UR{ 3= 089 I UR[ 4= 089 fEi
1| B 7 UR( 6 a8 /EH e

FartName="MS Sans Sedl™ FontSize=8

ETALIPARS LOADCASE=2 N9=6 P9=S
NSPeS TBL=16m QL=14,00kN/m QOW={,00 kN/m PSP=3 SV=0 /E1

3 [__" s
l_J E] 0

N
Ij; )

TSMAXX=-17,03k8 X=2l4m P=1

MSMAZX=13,69 ktm Z=107m P=1

—— S &

N2/

L 2 3 4 5 &
Sl 8 3 T o~
TIMAYF= 1311 BT F=1,57m Pl
D6( 1, 2)= -12,84 kN D6( 2, 1= -17,03 kN D6( 4, 5 052N Ds( 5, = 052N
MF( 1, 2= 000XNm MR(2 1= 671 Nm MF(4, 5< -50 m M5 4= &7 dim
D6( 2 3 LN D6( 3,3 05 kN DE( 5, 6)= -17.03 I D6( 6, 5= -12,84 BN
MF( 2, 3= 671 XNm MR 3 2= 503}Hm MK S5 6~ 671 Xim MR 6 5= 000 XNm
D6( 3, = -1493 kN D6( 4, = -1493 3K
MR 3, 4= -500 kNm MR 4, 3= 503 Wm
FomtNama= “Tizms New Romn® FortSim= 8
g o= i
EV{ 1= 230 kN RV( 2= 2502 kN RY( 3= 21,88 W RV( 9= 21,88 &N
RV( S 2502 kN RV( &)= 2030 kN
it
UV D= 000 & UW 2= 0,00 /EX TV 3= 000 /& UV 4= 0,00 X
UYC 5= 000 & oV 6= 000 /EL
ot molatioss,
UK = 1341 EL UR( 2)= -9,84 EL OR( 3)» B¢ /X URC 4~ 8,94 L
UR( 5= 984 El UR( ) -13,4¢ fEL

FiseetHpzw= “Timses New Rorun®  FoatSiza= B

|
Examples with EQUAL SPANS.

| QOW=0

. Calculate,

EX2

First print.
NSP=5 spans
QOW=0

QL=14 kN/m
SVI=0

TBL=16 m
pPSP=0

Click EX1, 5,16,14,0,0,0 appears in TSTRING,

click OK to get raccepted'.
Or 5,16,14,0,0,0 Enter, etc.

Click to LOADCASEl, Direct, next EQUAL SPANS,
Calculate and PFRES2 to get the first print.

Click Again.
TBL=16 m QL=14 kN/m
PSP=3 SVIi=0
Data of EX2 still in TSTRING,

Second print.
NSP=5 spans

then change the

| zero of PSP=0 into PSP=3, and click OK.

Or 5,16,14,0,3,0 Enter, etc.

Indirect, EQUAL SPANS and
second print.

Click to LOADCASE1L,
PFRES2,

Third print. Click Again.
Data in TSTRING the same, click OK.
Click to LOADCASE2, Indirect, EQUAL SPANS and

Calculate, PFRES3 Times New Roman, third print.

Fourth print. Click Again.
Data in TSTRING the same. Click OK, necessary?

Click to LOADCASE3, Indirect,gEQUAL SPANS and
Calculate, PFRES3 Times New..:., fourth print.

Remark. Joints at the beginning and end of the
beam are assumed to be 'real' joints, there-

see first print,

fore,
and UR(6)= -11,07/EI.

UR(1)= 11,07/EI

The continuous beam in these examples is stati-
cally indeterminate. It can be made statically
determinate by placing 'enough' hinges at mo-
ment zero points. That is done next page.

i EQUALSPANS LOADCASE=3 H9=6 P9=5 J
NsP=S TBL=16m QL=14,00 kN/m QOWu{,00LN/m PSP=3 SV=0/EX %

,_3} 4 r:’ 6
u 4 T

TIMAXT=1546 X=000m P=2
g  — A—— s
IR 1 A T

MSMAXX= 10, im X=1,07m P=4

1 e——3 3 ] S
= E 2 3 W [

FRMAZR=QRAMI X=)BAm P=4

¢ o)
{| Pasmand fores anlmormnts, »
D60 1, 2= 240K DEC2 1= 200 D6( 4, = 1441 KN D6( S5, )= 1546 kR
ME 1, 2 u,m? ME( 2, 1)= i,ﬂ.g, M 4 5= -S0 Mim ME(S, 4= 6,71 kim
DE( 2, )= -1546 B D6( 3, Z= -14.4L D6( 5, 6= -210 kN D6( 6, 53 2,10 kN
MI 2 T 601 Wim M3, 2= 503 Mim  M(S, 6= -671 HNm MF( 6, 5= 0,00 kNin
D6( 3, 00 k¥ D6 4, 3= 000 W
MEF( 3, 507 MNm  ME 4, 3 503 Hm
FontHames "Timms Hew Samun® Fortim= 8
5 A
RV( 1) 2,10 kX RV( 2= 25,02 N RV( 3= 2188 kN RV 4= 21,88 1Y
RV( = 2502 W RY( 6)= 210 kN
Lo displacemsan,
OV( )= 000 /EI OV 2= 000 /EX UW 3= 000 ET oW 9= 0,00 &l
O% 5= 000 X OW 6= 0,00 X
UR( L= 3,58 OR( 2= 7,15 /X DR( 3= -80S /&l UR{ 9= 8,05 /&I
UR( S}= -7,15 /EL UR( B 3B fEI

FoniHame= "Tires Hew Eoman® Pt 8
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I oy s XI\Z PR UR &
1 gﬁ i0oenr o C O GO
2 000 1 poos 3200 0 0O
3 00 1 0 o0 s,':: g o DD
4 000 1 ¢ o0 960 0 0 0 O
5 006 1 ¢ o0 1280 0 0 0 O
6€ 08¢ 3 0 00 1500 O & & D
Po=s
P LEHENLNE BHAIERE E LI
1 i 20 10 0 1 320
N@B( =1 P Q Qs 3 L4
IOW06 1500 000 330
® I EENNE BALERE H LI
2 230 @ 20 0 1 320
XQB(2=2 o QB o E3 Ls
1 1400 1400 000 320
P ILLEEMNH BALERE 2 Il
3 3400 300 1 30
Y@= T @ & I3 Lz
3 1800 100 000 330
T I BENYNY BilERE B El
4 + 300 + 00 1 320
HEEEs=l P oQ@ o i3 L4
4 1400 M00 000 320
? M HENNE BAIERE BT L ) .
5 S 6c0 501 30 without hinges
TR -1 5 Q3 [+2} 13 23
5 400 400 000 320
EQUALSPANS  LOADCASE=1
QL=14,00 KN'm QOWe 0,00 XX'm
Foar cxme is Tims Xow Rowon 20
fomemu il
Xo=10 P UHENXE BALERE E LI
I FYBVLV & XiMZ PR GR 5B 5 § T o0 5 0 0 1 070
i o000 1 0 OC 00 C O T O SE(e=! = @ o 13 L4
2 000 1 ¢ 00 220 0 & O C 6 1400 140¢ 006 07
3 DO0c C D DG 406 0 O O O ® EEEENLNE B4aIEERE B Ll
4 000 1 0 D) 4640 0 G O O 7 TR L0 71 ¢ 1 250
5 o000 0 0 00 703 0 O 0 O SQEC L P @ Q¢ L3 L4
6 000 1 0 00 360 0 & 0 © T 400 1400 000 150
7 000 0 0 00 1030 0 0 0 0 P [IHINM NE BALERE B Ll
B 000 1 0 of 1280 & o O O [ 8 3 00 B 2 0 1 068
9 000 0 0 00 134 0 0 0 O NQB(S)=1 P @ Q& I3 IS
10 000 1 0 00 1600 D 0 O O g 1400 1400 000 068
P ILILEAN NXH BALEREEH LI
o= v 930 1 0 $ 1 0 1 2}
P ILEENM NS BALERE H L1 NgEF=1 ® Q4 L3 L4
1 1200 100 1 33 9 1500 400 000 12
NOE(Y)=1 Q8 Q@ 13 L4
1 1400 1400 000 310 EQUALFATGH  LOADCASE=1
» IIEEMNE BALERE B Ei QL=14.00Nim  QOW= 0,00 KXem.
2 2 300 2 0 0 1__08 Fort meme b Tamas New Roman ad
NGB P @ o DT I oot size s B,25.
2 1400 1400 000 086
P L[EHEMNE BAIEREEE LI
3 3 410 310 1 234
N3z e -3 Q@ 3 L
3 1400 1406 000 234
P ILHENLNE BALERE FT L1
4 SN 400 1 08
NgB@A=1 B3 & B L4
4 1400 1400 000 063 3 :
P LLEENLNE BALERE H Li with hinges
5 563 9 510 1 157
NQB(3)»=1 4 3 s L4
1400 1400 000 257
EQUALSPANSWH  LOADCASE=T NS=10 P3-9
NSP=5 TBL=16m QL=1400kN/m GOW=0,00kN/m PSP<0 Sv=0/El
SR T E e ER
T

1[;/1 I;r.‘,}/a

TSHAXX=2716kN X=000m P=8

[1/‘?,/5
Je o

. AL A a4 /91\.,1"/ 0
21— 4 & a\\_i/

NV

MMAXX=-1523kNm X=250m P=7

1 2 4 9 g 7 8§ 9 0
=1 - ] T . fT—— e ) ]
ZBMAXX=967 /. X=111m P<9 with hinges

mnsl 1,’% TS RN DBL2 1k 202 KN DB( G 7l -2121 kKN D[ 7, Bl T1.41 kN
MF[ 1, Z= 000 kKNm Z 1k 1571 KNm= MF G, 7} -TT42 kNm M 7, 6 000 kiim
DB 2 3= -2353 kN ﬂg*nzm DE(Z. 8= 141 kN DB 7= -5 kN
MF] 2 3= 1511 kNm 7 m MR 7.8 000 kNm MF( 8 7 1523 kime
E'% T oSN DS 4 T A N D5[ B, 9= -Z 15 kN  DB[ 9. Bl 1754 kN

6k ODORNm MFT & 3 7131 kNmo MO 9= -152 iNm WA 9 8= 000 km

DB &G -2237 KN D[ 5 4= 1355 N D5[ 910 1764 kN DS[I0, 3= -17.54 kN

A 51101 KNm  MF| 5 4= 0ODO0KkNm  MF 910k 0D0 kNm  MFTI0, 9 000 kNm

DE{ 5 B 123 N ﬂ&&ﬂum

MF( 5, B 000 kNm  MFL G Bl 1142 kNm
Forthlame= "MS Sera Serd” FortSims 8

%ﬁ& 1758 k4 AV( 2~ 5071 kN RV[ 3= D00 kKN RAYV( 4= 4358 kN
AVI 5k 000 kN AV B 4364 000 kN RV 5075
e RV(10= 1754 kN e ey .
Wi i 009 UV(2m 000 W{3 08 £ UV( 4= 000 /)
W[ 208 El uv 000 /81 108 /1 wv
M3 4% uvgn?)-' Sk W 7 108 (8= 000 /&
1 1105 E UR{ 2= -300 /I 275 £ UR( 4= 1,00 /&t
S 4z /& URL6m 091 /&l G 7 T ;
3 75 E unn% -11.07 /&l 55 n3ISiE]
E!Ela 'n- Z7 sl”mm 5.60 42 fEl HE[ 7.8 233 /El  HE( 90k 760 fEI

FontName="MS Sans-Serf FoniSize= 8

Going on with EX2.

NSP=5 spans TBL=16 m QL=14 kN/m

QOW=0 PSE=0 SVI=0

BORgain. Next like done on the prec.page.
Click EX2, 5,16,14,0,0,0 appears in TSTRING,
click OK to get 'accepted'.

Click to LOADCASE1l, Direct, next EQUAL SPANS
and then Show to get the data on the left.
Next Calculate, main calculation of UV (I}
UR(I), and of moment zero points.

and

Placing hinges.

Click Again to make all UV(I) and UR(I) zero
and click WITH HINGES to make hinges at bending
moment zero points. Like CBCASElA page 3 .
Click Show, see the second print

Next Calculate and PFRES2 to get the results
shown on the left, third c¢lick gives the other
results, RV(I) etc.

When looking at shear force and bending moment
diagram it looks like CRCASEI1A.

Comparing some results, see prec. page.
Without hinges. With hinges.

MF(2,1)= 15,09 kNm  MF(2,1)= 15,11 kNm
MF(3,2)= 11,32 kNm  MF(4,3)= 11,31 kNm
MF(5,4)= 15,09 kNm  MF(8,7)= 15,23 kNm etc.
D6(3,2)=-21,22 kN D6(4,3)=-21,21 kN
D6(3,4)=-22,40 kN D6(4,5)=-22,37 kN

Shear forces and bending moments are the same,

hinges are placed at moment zero points!

The bending of the beams is the same but becau-
se of the hinges is the total deformation dif-
ferent.

UR(1l)= 11,06 /EI
UR(2)= -3,00 /EI
UR(4)= 1,00 /EI
UR(6)= -0,91 /EI

UR(1)= 11,07 /EI
UR(2)= -3,02 /EI
UR(3)= 1,01 /EI
UR(4)= -1,01 /EI

The support reactions are the same for both
cases. The 'real' joints at the places of the
hinges are given as reactions, RV{3)=0 ....

Member 2, member end 3 seen as a 'real' joint,
joint rotation UR(3)= 2,75/EI. Check it.
UR(2)= -3,00/ET, that's to the left.

p=2 length 0,86 m, see the second data print.

| A J

2%‘£j—;jﬁ hil= 3,00/EI

! 0858 "
/Yy AN fim

HH

14 B | 42
1788k 13- (11,55%0.86%2) /2EI=
43

h2=(14*0,86"3) /6EI=

A4S

1,48/EI

Ahiaa,

Tt 4,27/EI

h—z= (1,48 +4,27 -3,00)= 2,75/ET ok
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CHCASESA  LOMDCASE=1 Wietd P3=13
NSP=7 TBL=82m QL-1200kN/m LA=626m X<0.91m QOW-000kNAn PSP SV=0B /EI

¥ /iE! //-]5 Af?[ ///3’5 /451 113
A A % EV V2 11//{./L. <
oA A A AWl "

MIMAXY= 2948 kNm X=22m P=3

1 22 45 67 a9 101 1213 14
3 7 n =
ZHRN=1NRA X=3Um P11 CBCASE3A LOADCASELl
Brain prd freces arcl momml,
D&l 1, 2= -5 kN D6 2 1} -2650 kN DB( €. 3k -37.57 kN DE| 4 8 266D
MFi 1, &= 000 iNm MFLZ = D00 kNm  MF( B 9= -2933 kNm  MF{ 9 6F 000 kNm
D] 2 3= 2550 WM DR 3. 2 -37.57 DB( 910 -2650 kN DB(10, 9 2680
ME 2 3k 000 ENm  MF 3 3« 2933 kNm WA 310 000 kNm  WMFY0, 3= 000 kNm
DE[ L 4= <257 IN DE[ 4, 3= -3757 KN DB(10.11}= 26,60 kN DB(11.10}= -37.57 kN
MF 3 1= 2333 kNm Wi 4. 3= 2233 KNm  MFDOTTE GO0 RNm  MFITI0- 298,33 KNm
DA 4. E 5 M DE[ 5 43: 2650 kN D6(11.12} -37.57 kN DE(12.11} -37.57 kN
M 4, 5= -2973 kNp  ME[ 5. 4« 0,00 KNm 112 -2 m  MFI211 2933 KNm
DE{ 5, B 2660 kM DE[ 6 5= -2650 kN D6(12.13 -37.57 kN DS(13,12F 2650 kN
MF{ 5, G 000 kNm  MF B 5= 0.00 kNm = 2933 kNm  MFTI312] 0.00 kNm
OBl & 7= 2550 EN D6 7. B <3757 kN DE(1314k 26560 kN DS[14,13}= ~2650 kN
WA G 7= OMiMm MA 7. E¢ 2938 kNm  MFI314 000 kNm  MF1413}= 000 kNm
OB| 7, Ble -3757 W DB & 7= -37.57 KN
MF] 7, = -29.33 kNm M B 7= 2333 kNm
Fovt ame="M5 Saent Sanl'  FontSire=§
%ﬂ 1= =80 W AV[ 2= 000 kN AY( 3 7513 kN AY[ 4= 7513 KN
RV[ 5k (.00 kN RY( 5= (000 kN RV(7F 75.13 kN RV( B 7513 KN
Avi G 000 k8 RVI0= 000 kN RV(11= 7513 kN AV{1ZE 7513 kN
ﬂ\mx 0.00 kM AV 2660 kN
W T 335 /& W[ R4 M W3 B2 A V(4 5392 /&%
o> en wEsem  WEEEE ST ESR
3 Y 1Y «B
UVt3E 7348 & wde 325 El g
UR{ 1p= 5283 /B UR( 2= 1827 /| UR( 3= 3091 &) UR( 4 -2051 /El
YR Sl <1027 /I UR[ 6= 1827 /EI UA( 7 3091 A& UR( B -2051 /I
UR[ Sl <1827 /61 UR{IO 1827 /EI URM1}E= 3081 /&I UR[12k= -30.31 X!
UR{13 127 UR{14F -5263 /€

HE( 9,10} 4356 /&l

. h2=

Example with springy supports. EX3

|NSP=7 spans TBL=42 m QL=12 kN/m
QOW=0 BSE=3 SVI=0.8

In TSTRING 7,42,12,0,0,.8 Enter,

Click to LOADCASEl, Direct, CBCASE3A and
Calculate, PFRES2,font MS Sans Serif.
member 7

UV (7)= 93,92/EI UV (8)= 93,92/EI

{12%6,26"3) /24ETI= 122, 66/E1
D LN 2

7 Py 4 2 &
[ J é /=0 %L/
73,92/E7 = 2= /2264 €

£r=bs20/E7 by = 30,60/E7

" G286

h3= (29,33*%6,26) /3EI= 61,20/EL
h4= (29,33*%6,26) /6EI= 30,60/ET
h = 122,66-61,30-30,60) /EI= 30,86/Ei

UR(7)= 30,91/EI ok

S?&mwuﬂl
[ 2 1= -3448 /E HEL 5, 6} 415 /EI HE[ 6. 5} 4356 /E
HEND, 9F 4356 /1 HEMQTAE 3448 /R, e A
- ) ¥ v i

/. ra 3 4 5 & . i 8 o) sz 2 2 Don't forget Again.
= - = = 5.3 = —=
y b A 3 N F & & o 72, 23
Ta-3x x, LA, 2A-2K x, LA x A-3X 50 X, LA-2X | NSE=T7 CBCASE3A

0dSHLA, LA s A A T o PTuLA

; , =

CBCASE3A 1OADCASE=2 NS=14 PS=13
NSP=7 TBL=A2m QL=1200kN/m LA=526m X=091m QOW=000kN/m PSP=0 5v=08/Et

1 ﬁ]q 45 /ﬂq ] /ﬂ 1213
[ 3 V G 7 t:j/h N B/lz
TEMAXX= 757N X=000m P=12

1 2,4 4& 5, f‘h
W: 3 N5 /8 7 [

MSMAXX=Z48KkNm X=222m P=3

57 —— 83

W01 1213 14
7 oe_§s_pF 0 oW1~

MR Flgie22miF-S CBCASE3A  LOADCASE2
?W |l-I 3] AY[ 2= DOD KN RV( 3= 757 kN BY[ 4= 3757 kN
AV b= kN RV[ 6 000 kN BV[ 7 3757 kN RV( B} 3757 kN
AV S 000 kN AYOIOE 000 kN RV 3757 KN BYN2= 3757 kN
AVI3= 000 kN RVI4E 2650 kN
vl 1= 325 &l UV( Z= 138.71 /ET UVE 3= 4596 /E1 Uv( 4= 465 /&1
v S 13871 EI UV( 5 13871 /! UV( 7= 4656 /& UV( Bl 4636 /El
uv( 9= 13871 /EY W10} 138.71 /EI UV[I1)= 4636 /EI uv(12= 4638 /El
UVt 13877 &l UvildE 3325 ZEi
LR 1= 5735 /I UR[ 2}=-104.45 /EI UR[ 3 -91.81 &I UR{ 4= 9181 &I
L] 5 10445 /£ UR({ B}=-104.45 /EI UR([ 7}= -S1.81 /EI UR( B)= 9181 /Ei
UA[ )= 104,45 /E1 UR(10p=-1D4,45 /EI UR[11)}= -31.81 /i UR(12= 91.61 JEI
LR 10445 1 UR(14)= -57.35 /E!

L=
E| 2, 1= 1975 /El HE[ 6, B)= 4356 /&I HE[ B, 5= 4358 /&I HE[ 9.10}= 4358 /i
HEND, 3= 4356 /El HE(1314)= 1976 Iﬁ'_a PFRES2 s
—

Bl 1= 000 kN fvV( 2= 00O KN RY[ 3= 3757 kN RY( 4}= ~3757 kN
PV S 000 kN RV( 6 000 kN RVl 7= 3757 kN RVl 8 3757 KN
AY[ 3= 000 kN AV{10E 000 kN Rv(il= 3757 kN RV[12= 37257 kN
AVIT 000 kN AVME 000 kN
UV = O /El UV( = 6523 /&I UVl 3= 46965 /El Uv( 4= 4656 /B
wEsu-ﬁsz UV( 5 5523 /A UV 7k 4656 /El Uv( Bl 4596 JEI
U] 8= 6523 /B UV(10k -E5.23 /El w4636 /B Uv(12= 4696 /EI
UV 13 E5.23 fEI UV 000 /El
UR{ 1= ~14.71 /E1 YA[ 2= 122,73 /I UA[ 3= 12273 /I UR( §=-12273 /I
LFE SE-12273 Kl UA([ B}= 12273 fEI HA[ 7= 12273 | UR( B}=-122.73 EI
LRy 3e-12273 /&l URMO 122.73 /EI UR{H )= 122273 XEI UR(12}=-12273 /E)
URTR=-12273 [El UR[D4E 1471 E|

HELZ 1= 477 /El
HEND: S= D00 /EI

HE! 5. 6= 000 JE
HENM N m L,

HE( 6. 5= 0.0 =l
PFRER2

HE{ 810} 000 /)
Pif

CBCASE3A LDADCASE=J NS=14 PS=13
NSP=7 TBL=42m QL=1200kN/m LA=626m X=091 m QOW=DOCkN/m PSP=0 SV=08/EI

/A]E 57 AB 101
L//& 4 3 sI P [] [] 1 1 12 13

TEMAXX=3757%N X=000m P=7 -

1 23
1 2

MSMAXX=5BB0kNm X=314m P=7

(R | A5 5,7 1 1 1 ]
1 2\\_1/4 5 8 7 8 1 213
ZBMAXX=207.09 /) ¥=314m P=T1
CBCASE3A LOADCASE3

Baam ooy fovetes nd momerds, -
DE 1. 2= ODOKN  DS(2 7= DDOKN D5(8. 9= DO0KM DB B 000 kN
MF( 1. 2k 000 khm M2 1 000 kNm FLB 9= 000 KSm MFL9 8= 000 km
DSI Z3e QM 0633 000N DE( 410 000 KN  DGOO. 9= 000 kN
M Z 3= 000 KkNm W[ 1 7= O00KkNm  MA 910 000 kNm  MFAI0, 9 KkNm

3 4f= 3757 kN DG[ 4, T 3257 kN DENOA 0 kN D110 000 kN
MF 3 4 OO0 RNm  WF[ 4 000 kNm  MFUI0ITE 000 kNm  MFITLIOF 0,00 ki
DE{ 4 B 000 KN DG 5 I 000 kN D6(11.12} 3757 kN DE(1211}s -F757 kN
HFI & 5= 000 KNm MF 5 4 D00 KNm F(1112= 000 kNm  MFI2Z11E 000 kNm
DE[ 5 B OOOKN  DS[E sg: 0,00 kN DE(IZ13= 000 kN DSI3IZE 000 kN

5 Gl 000 kNm MAE 5= 000 KNm  MFO213F 000 kNm  MFO31ZF 000 kim
J:HE} G7 UO0KN D& 7 G ODOKN D634} 000 KN  DB{4IAE 000 kN
MF G 7 OO0 KNm M7 B O00kNm  MFI31M= 000 kNm  MFI4I3= 000 km
[CE( 7. Bi= -37.57 D& B, Tjs -37.57 KN
W[ 7 B ODOKkNm MR 8 7 000 kNm
Forihlame="M5 Sans Seai” FertSico=1l

D6(4,3)= ~-37,57 KN
5 e D6{4,5)= 0 kN

UV(I)= 46,96/EI
RV (4)= 37,57 kN

3747 3
= SVI(I)*UVv(I)

. F
1324714 37,57= 0,8%46,96= 37,57 !

1
E.

AVl 1 DI KN AV( 2= 000 KN RV( 3 T757 kN 4 '
G= 000 kN AV &= 00 kN RAY( 7= 3757 kN i
3 000 K AV(I0= 000 kN RV(1E 3757 ki RV2= 387 KN
AVIIZl 000 kN AVIlE 000 kN
uvi 1= 000 /El V[ 2 6523 /EF UV 3= 465 /A v 4= 46.3 /&)
UV Bl 5523 /1 uv{ 6= 523 UV 7k 4E% I UV( B 453 /I
Uv{ 9 8523 /I UV(10 6523 /El UvMj= 4656 El uv(1Z= 4696 /EI
W13 5523 /Bl Wilg= 000 -

/5



CBCASE3A LOADCASE=1 Na=t14 PO=13
NSP=7 TBL=42m Ql=12kNm [A=626m X=0.91m QOWs2kWm PSP=5 SV=08/El

A e = da 1D NSP=7 spans TBL=42 m  QL=12 kN/m
I O ™= SO L Pl | QOW=2 kN/m  PSP=5 SVI=0.8
* In TSTRING 7,42,12,2,5,.8 Enter. (is click OK)

) ' Examples with CBCASE3A. EX4

TEMAO= T T2 0N M= DD0m Pe=1Z

A N A
A\ NN N

MIMAX=34,T5RNm  X=21dm P=1

Or click EX4, OK etc.

?(g\\L/ j}%\\/}‘
1 1" S T 13

First print.

Click to LOADCASE1l, Indirect, and CBCASE3A,
‘w;\_/,‘i‘;:;“ Calculate, PFRES2.

3 : T A £
With HE (2,1)= -38,94/ET and UR(2)= 20,18/EI.

ZBMAXK= 23,3/ X=3,Mm P=7 CBCASE3A LOADCASE1l

Dﬁ:‘l?;*-iﬂlkﬂ 6 2, )= 35,39 KN D6( 8, 9 35, M‘
o1 DM mn M2 e 020 kim Mrg Hp e Brvi :); e 11 i
B smil Bix o Be{ S0 3448 i A% ol mm Click Again, LOADCASEl to LOADCASEZ, CBCASE3A,
a3 o o b o by Aasialin] DS{W:")): Pryreo ggﬂghg); o Calculate and PFRES2. E
ME 3, 6)= <3312 kNm  WF[ 4, 3= 3236 kKNm  ME(1011)= 0,00 km  MF(11,10)= 32,36 kNm rRmao -
SiiEEaal Eifams shmosae smpasa,  EEES
D 5 6= 3443 sN DAY 6, 5= -M49 kN B B Dhtain 33 @ With HE(2,1)= -25,24/EI and UR(2)= -97,64/EI.
ME{ S B DMsNm MG 5= 000 kKNm  MF(I213F 3319 kNm  MF(i312= 0,00 kNm
DS(A 7 446 KN D6( 7, B -36.31 kN DE(1314) 3530 kN DS(14,13)= -24,81 kN
MFIE 7= 000 KkNm  MF{ 7, 6= 3235 kNm  MFI314)= 000 kNm  MF(1413= 000 kNm
VLT B 23 dm W8 7 3338 kim Third print.
P —— Click Again, LOADCASE2 to LOADCASE3, CECASE3A,
M ma ME IRR ME ERR ME e Calculate and PFRES2.
MaE 0w WM 2122 I LR St i S With HE(2,1)= -19,45/EI and UR{2)= -122,97/EI.
i ma e bz sade @ 3= 10950 = UV 4 10041 /EI
WS B4 gvvfmp 85.35 /E) Wuk o & s o 0% & | 1 126 46 }7471.2 [
V3 854 B UV(14)= 30,08 /E! U )
Joint nioes. ) - gl
u:i e 5052 fE1 UR( 2= 2018 B UR( 3= Bz M@ UR( 4pe ~3611 [EL /.’2;61//”)
mESSE REae B EC OREES
VRV 30,18 12 Un1ge 5352 I VAILRAT SR RO 5431, . l.‘ ! ‘ r . : 443
e Hi _ 1 FErEN B |
HEi!i H: gﬁ; g gﬂgﬁ)’; g;:g E: HE( 6, SF -51,76 /&l HE( 9,10 5176 /EI =3 . ‘V""
Fonihiames “Micrmsoh Sans Sai FoniSios= B 6,96 m i
! . 5?/ _ g/
'Vertical resultant of QL=12 and QOW=2, 7% L sgog 4/ 3509
6,26%12 + (6,26+2%0,91)*2 = 243 2.3
75,12 + 16,16 = 91,28 kN. 2 ¥ ¥ o
' L D6(2,3)= 4,43 kN D6(5,4)= 4,43 kN
b 2l slg S ‘“—m RV(3)= 50,09 kN RV(4)= 50,09 kN
= 3 = 3 = = = 91,28 +4,43+4,43 -50,09-50,09= -0,04 kN ok
NSP=7 TBL=42m 0L=1::NhnNML1=GP;1|: X=D91m QOW=ZkNin PSP=5 Sv=0,8/E) Z) : WEP=T TBL=42m mlz:ﬂ:’::ﬂﬁp;: X=091m QOW=2KNm PSP=5 SV=0.8/El 3)

| Iﬁr_jﬂ"’;""ﬂ_i _AEL,_ISrﬂEI“"_?AEirJe r‘w‘ﬂr"‘_n_ﬁk:i rhrjﬂ "'"_t %[JJJH‘J‘:"S J':]_I_J?r":]‘:""_n '1# ]llrrl:;‘_ 13 '
TSMAXK= 37,22kN X=082m P=2

1 zM M 1M 1 ' 23 45 87 as 1014 o) u
1 /2 1 4\ 5 JB 7 Bl 8 J1W 1 13, 1 =1 FN_ 4@ 4§ 6 7 8 @ I i P

MBMAXX= 34,75kNm  X=214m P=1 M5MAXKE 61,36KNm  X=314m P=7

TIMAXK= I6,3TkN X=0,00m P=7

1 23 45 587 ] 1011 1213 14 1 21 45 57 18 1 w1l "
=1 7 3 W[5 7 7 s _» b n " ST =1 Fe_3 A 5 T B 1 12
ZBMAXX=216,85E] X=222m P=S CBCASE3A LOADCASE2 ZBMAXX=311,05 /81 X=3,14m P=11 CBCASE3A LOADCASE3 |
Baam e forces snd moments,
DE( 1, ZF 2881 BN Da(.2. )= -3530 kN D6( 8, 9F -3631 kN D6( 9, 8)= 34,49 N o[, 3= 443 N DB 2, 1}z 443 kN 06( 8, 9= 526 kN D6( B, 8)= 443 kN
ME( 1, 2= 000 kNm  MF{ Z 15‘: 0,00 kNm MF( 8, 9)= -32.36 kNm  MF( 9, B 0,00 khNm MF{ 1, D= 000 kNm  MF[ 2 1}= 0,00 km MF( B, B)= —4.88 kNm  MF( 9, 8FF 0,00 kNm
oE( 2 35,2 kN paf 3, 3= 3722 kKN D6( 5,10} -34,49 kN DB(10, D)= -34,48 ikN il 43 kN DE[ 3, 7= -85 kKN 06( B,10F 443 kN DB(10, B)= 443 kN
WF{ Z 3= 000 kNm  WF( 3, = 33,18 kNm MF( 9.10)= 0,00 kNm  MF(10, 9)= 0,00 kNm A W[ 3, 2= 486 kNm MF( 9,10)= 000 kNm  MF(10, B}= 0,00 kNm
DS & 4% 638 kN o5 4 3= 513 kN DE(10,11)m 34,49 kN D6{11,10)= -3631 kN DA 3, )= 3631 kN D{ 4, 3 -3631 kN DB(10,11)= 4,43 kN DB(11,10)= 5,26 kN
MF{ 3, 4= -33,10 km  MF( 4, 3j= 32,36 kNm MF(1D,11}= 000 kNm  MF(11,10)= 3236 kNm MF( 3, d)= <486 kNm  MF{ 4, 3= 4,88 kNm MF(10,11}= D000 kNm  MF(11,10= 4,89 kim
D5[ 4, 5 -3631 kN DB 5. 4} .49 kN D6(11,128 5,13 kN D6(12.11)= 5,39 kN D[ 4, 5= 625 kN Ofi 5 4] ) DE(11,12= 36,31 kN D6(12.11)= 36,31 kN
WE 4, 5 -32,38 kNm w} S, 4= 0,00 KNm MF(11,12= 32,36 kNm  MF{1Z11= 33,19 kNm WE[ 4, S)= 45D kNm A O MF(11,1Z)= 4,88 kNm  MF(12,11F 4,89 kNm
D&( 5, G -3440 kN D6{ 6, 5F -34,40 kN D6 (12,13 -37.22 kN DE(1312 3539 kN o4 & lt 4,43 kN DE( B, 5= 443 kKN D&(1213)= 525 kN DA(13.12F 4,43 kN
W[ 5, B 0,00 kNm 5. = 0,00 kNm MF(1213)= 33,19 kNm  MF(13,12= 0,00 kNm ME{ 5 G/= 000 kNm  MF[ 5 5= 000 kNm MF(12,13 489 kNm  MF(1312=  0.00 kNm
| DB[ 6, TE 3448 kN D&( 7, B -36,31 kN DB{13,14f= <3539 kN PE[14,13)= 24,81 kKN Del 6 T 443 KN DB 7, 8F 525 N D6(13,14)= 443 KN DE(14,13F 443 N
ME{ 6, 7= 000 KNm  MF 7, = 32,36 kNm MF13,14)= 0,00 kNm  MF(14,13)= 0,00 kNm MF( 6, TI= 0,00 kNm 7, 6F 489 kNm MF13,14F 000 kNm  MR14,13= 0,00 kNm
pal 7, B 625 kN bG8 7= 626 KN DEL 7. Bj= 3631 KN 08| 8 TE -35:31 kN
MF{ 7. B -323%6 kNm W[ 8, TP 3238 kNm MF{ 7, BEj= 480 kNm  MF( B 7}= 4.08 iNm
Supped inciunt, Supgmn mectiong, i
MmN 17 R T DON N M T T = MK = Y-
RV Bl 0,00 kN RV 6= 0,00 kN RY( 7= 5000 KN R“ﬂ[!; !g.nsm ﬁs“- %ﬂlﬂ MEI: B'Eﬂm WHE Wﬁi E\ﬂ'ﬁ'ﬁ'mm
BV B 0,00 kN RV(10}= 0,00 kN RV(17)= 48,96 kN RV{1ZF= 50,03 kN Rl B= 000 M RV(10 0,00 N RV{11)= 50,09 kN RV(12)= 50,08 kN
FWISF 0,00 kN RV(14)= 3122 kN RWID= 000 kN RV{14)= 443 kN
tm 1= n.g =] UV 2= 14723 /E) UV( 3= B254 B UW 4)= 8245 &1 uv 1 SE El UV( 2)= 48,50 El uv( 3F 6261 /El UV( 4= B261 M8
5= 146,09 E B)= 14548 /E1 UV( 7= 6251 FEl uv( BF 6281 &l U 5= 44,50 El Uv( BF 48,50 /E| UM 7= 6261 /El W 8= 8261 mHE
Uvl 3= 145,58 UV(10)= 145,09 /) Ui 6245 B Wiz 8254 | UV Bl= 4850 /& UV(10f= ~46,50 /E) Uv(11}= G261 /El Uv(i2E 6251 /&l
UV{13= 147.23 &I V(4= 38,03 /& mjp 44,50 /B Uv(14)= 554 [El
N 7332 E UR( 2)= -87,64 /E! UR( 3)= 82,50 /EI UR( 4= 81,70 /EI UR[ 1} 4,93 & UR( 2j= 120,86 /E UR( 3= 12297 /E UR( 4)=-122.87 /El
UR({ 5 8637 [El UR( 8)= -8552 /E| UR{ 7= -80.85 /E1 UA( 8)= BO.85 /E LR 5=-120,18 /81 UR{ B)= 120,86 /) UR({ 7= 12207 /E! UR{ 8)=-122,7 /EI
UR{ B= 9552 E UR{1DF -56,37 /E] UR(11)= 81,70 /EI UR(12)= B2:60 /81 UR[ B=-120,85 €1 UR{10}= 120,86 /E) UR(11E 12257 | UR{12)=-122,97 fEI
AN TIE4 B UR(14)= 73,32 /E| UR[TI-120,35 & UR(M)= 4,83 /&l

E = HELL Srparstel calcuaip sloes HEL),
HE{ 2 1= -S54 5 WEL 5, 8= 51,49 /Ei HE( 6, 5)= -51.76 /& HE( 9.10= 5176 /& HEL 2, 2 -19.45 E) HE{ 5, 6)= 7.26 /E) HE( 6, 5= -7.25 /& HE( 9.10)= 725 /EI
HE(ID, 3= 5143 /& HE(134)= 2524 /B HEHD, 3= T 8 HE[3M 19458

Fonehiama= Wicrocot Sans Sadl” FomSzes N Fanthmes Moot Sans Saif* FouSm=§

Reset and e.g. PRRES1 for a printer.print like
shown here, PFRES1 for a form print.
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Example with CBCASE2A. EX5

SLostdesm
T;ﬁgﬁ%::j_uu_g = |"‘"o‘_|__-v =1 q;_:f%‘“
AR a5 'NSP=5 spans TBL=30 m  QL=15 XN/m

e G:’k i 4 i | QOW= BSP=3 SVI=0.8
B e a2 - St
"'—ZA_L . In TSTRING 5,30,15,0,3,.8 Enter, 'accepted'.
, Or click EX5, 0K, 'accepted’.
CBCASEZA LOADCASE=1 Ng=10 P8
| s M ath rrahtn, WS st Gom i e S | Click to LOADCASEL, Indirect, CBCASE2A and Show
,_._ms ﬂj }_“] _H ' to get the data shown bottom left.

i EJ_] ? '|_’ : m_[ . B[ [ Next Calculate and to get results with the
printer click PRRESZ, shown on the left.

TSMAXX=32,66kN X=0,00m P=9

Al 8 AN 10 Fig
rd .
Nt A Member 3,
Lentgh LA-2%*X= 6,37-2%0,93= 4,51 m,
hinges at member ends.
e I I e 3 4 (6,37+15) /3= 31,86 kN
eTEE B Assumptions member end forces D6(,) downward.
D6(3,4)= -31,86 kN D6(4,3)= —-81,36 kN
Both negative answer, so not as assumed down-

"‘r_ xq\ :ﬁT\
\,l—*/_:\: 4 ‘\\s

MSMAXX=39,44 kNm  X=tE2m P=1

ezam, end formes and Mmoo
os( |'_.§= =21,76 KN D&l 2, 1= 3286 KN D6( 6, 7)= -31,86 kN D6( 7, 6= 31,85 kN
ME[ 1, 2= 000 kNm MF{ 2, 1)= 29,64, kNm MF( 6, 7)= 20,64 kNm MF( 7, 6= 0,00 kNm
D[ 2 3 <3185 0N DB(3, 2= 3186 KN DS( 7. B)= -3185 kN DS( 8, 7)= -31,86 KN ward but upward.
2 3 -0 khm WEQ,ZF 0,00 kNm MF[ 7. B 0,00 kNm MF( B, 7= 0,00 kNm ¥
D[ 3, 4 31,06 kN Da[ 4, 3pr 31,86 KN D6( 8, 8)= 31,66 kN D6( 9, 8)= -31,85 kN
MF{ 3, 4= 000 kNm MF{ 4, 3= 0,00 kNm MF{ 8, 0F 0,00 kNm MF( 9, B 25,64 kNm
Dl 4, T TLAG KN [S( 5, 4)= -31,85 kN D&{ 9,10)= -R,66 kN D6(10, 9= -21,76 KN Fi
M 4 5= ﬂww :I;‘S)): g.gl&m MF( 9,10)= -28,64 kNm MF{10, 9)= 0,00 KNm g:
%{?&%&Wﬂl W6 5= 284 kNm Members 2, 3 and 4.
resctom, Lenth LA=6,37 m.
AV 1= 3537 kN RV{ 2= M.0% kN RV( 3= 000 kN RV{ 4= D00 KN
xgE s Raer 558 RV( 7= 000 kN RV 8= 000 kN D&(2,3)= —31,86 kN D6 (5, 4)= —31,86 kN
o o omm oo 27 o g Tz Member end momenhts MF(,) assumed to the right.
5 ! = 37, _ .
phE tmE woe owm MF(2,3)= -29,64 kNm, negative answer, so not as
w'“'-';,ﬁ %”ng a2 Sa7e = B 4= 352 | assumed to the right but to the left.
o SR UR(10y= <0234 /& |MF(5,4)= 29,54 kNm, positive amnswer, SO as as-
|

Seraunlely caicuipted sloces HELL - :
TE(L 4 W HE| 4, 3 6588 HECT, B G588/ HE(8, TI= 60,30 /& sumed to the right.

FortName= "Microsoft Sans Serd” FontSze=8

| 593 386 3,80 %93
3 ;jé 3484 g, Y — }‘ — \29.4,
l 4 4y 5 a:'? <2 o - : [ %4 - s |

] F;* 3 y I &
‘253 261 Tm{ o 3,86 LA=6,37m '

479, i e ;
3,32 4/9 %93, 4.9/ o83

i : ' i 272 2,73 |, 2,/2
| 4.5 m i = — =2 -
| T
H N =
Click MSMAXZERO to get the print here below.
2310 P LEENNE BIIEZLH L1 MSMAXX= 39,44 kN 1,82 m member P=1.
I FYPVTE sV XIMZ PR TR 3B 7 7 &8 1 i 7111} 451
11360 i 0 00 000 0 08 0 NER(=2 1T B D
2 953 1 6 00 54 0 03 0 1 3186 L9
3 0o0 025 00 63 Q 02 O 2 aes 3: member 2
2 000 £-37 00 WEA O O 3% O P [LEEMNE BALEREE LI by
5 3196 1 0 00 118 0 04 O s 3500 B0 0 1 093 M5= 0,00 kNm at 0,00 m from member end 2
£ 3% : 0 00 1835 0 0% O P ILEANNHE BAIBEE H P2 _
7 000 0-37 00 1912 0 0-3% 0 5 g3 0 0 9 0 0 1 s4s M5=-29,64 kNm at 0,93 m
g 000 p-25 00 WM 6 0D 0 NFB@R2 1 2 D
9 2955 I 0 80 436 0 036 O 1z 14 member 3
R B U LR o] 2 a8 M5= 0,00 ENm at 0,00 m from member end 3
oo CBCAZEZA LOADCASE-1 _ Yia
P L EENLNE BAIEEE H Ll QieiS00iNe QOV-0008Nm M5= 38,03 kNm at 1,20 m ('is’ 1,19 m)
1 3 200 1001 S5M ‘Fnt nzme i3 Tenea e Rommn znd =
o] -l ke B ST M5 0,00 kim at 4,51 m
1 1721 181
T M2 3e -
P EEHENNE BALERE B Li
2 2300 20 p 1 093 E5= 0,00 kEm Xe D,00 m P= 1 H5= 29,64 kMn XK= 0,00 m Pc 2
b4 LLEENLNE BAIEEE EI L1 HE= 39,44 kilm XM= 1 B = Hs= 0,00 kim X= 0,53 =
3 8 413 3111 45 His -0,10 WEa %= .08 =
XEB(I2 1 B D H5e 23,64 ki X= 5,44 =
; gg; ggg Mid U,UU kMm  X= 0,00 m P= Y HMbH U, UU ek NS U, UL B p2 R
P ILLEANLM BAIERR EH I Mi» 9.03 kNa  He 1,30 = fs= 29,64 MEa X 0,93 =
4 4500 4002 033 == 0,00 W ®e 4,51 =
P IIEENMNE BALEEE H L1
5 6 00 5 ¢ 0 1 637 W5= -29,64 kin X« 0,00 m P= 5 H5= -29,64 kEm X= 0,060 m P= §
WFBR(=2 1 R L2 i Ef= 0,31 kEn M= 0,94 = Hs= 0,00 XEa X= 0,53 a
1386 21 Hs= 38,03 MSn M= 2,13 =
3 38 425 Hs= -0,26 kit = 5,45 =
P LBEENMX RMIEEHD U BSe -29,64 LiEm ¥« 6,37 =
g L § 024 #E= 0,00 kEe ¥~ 0,00 m Po 7 W= 0,00 KBm X= 0,00 m P=@
1 EX2 EX3 EX4 EX5 WMSMAXZERO Show LOADCASE=] EBCASEIA| [CBCASEZA| [CHEABESAl O g= 3:,na XEe X= 1,20 m :- ;: :i : :- :,:; =
. N = ,00 kEm M= 4,51 = =29, o - =
_Agan | NSP,TBL QL QOW,PSP,SV  Lndirect [CBCASETB| [CHEASEZE COCASESS) |
ABAgoin ([7,35,15,0, 3,7 oK =i Eshizzofedaus  NE(OZ0ONs] EriR
Samam TR STORE MR\ GET" EQUAL SPANS | | WITH HINGES End ! :55- 3::: :: :- ;:; »
scoapind NA= TR - 29, - 2,63 a
PRRES1 PRRES2 PRRES3 PRRES4  Resel PFRES1 PFRES2 PFRES] PFRESA PiF | ms= 000 EEm %= 5.4¢ a
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CBCASE3B LOADCASE=3 N9=10 Pg=9
NSP=5 TBL=30m QL=15kN/m LA=6,37m X=0,93m QOW=0kN/m PSP=3 SV=0/El

te————=—-2 3 l 4 5 6 7 8l 9 10
- 1 2 3 4 5 8| 7 8 g
NO HINGES
TSMAXX= 33,43 kN >J= 0,00m P=3
|
1 2 4l 4 6N 8 10
- 1 2 3 4 5 6| 7 8 9
MSMAXX= 43,44 kNm | X=1,20 m P=L |
1 __— 23 4| 5_———~g 7l gl g —10

ZBMAXX= 161,32 /El X=232m P=3

Beam end forces and mements.

D6( 1, 2= 567 kN D6( 2, 1)= -5,67 kN D&( 6, 7)= -30,30 kN D6( 7, 6)= 30,30 kN
MF( 1, 2= 0,00 kNm MF( 2, 1)= 30,87 kNm MF( 6, 7)= -20,90 kNm MF( 7, 6)= -7,23 kNm
D6( 2, 3)= -33,43 kN D6( 3, 2)= 3343 kN D6( 7, 8)= -30,30 kN D6( 8, 7)= -3343 kN
MF( 2, 3)= -30,87 kNm MF( 3, 2)= -0,23 kNm MF( 7, 8= 7,29 kNm MF( 8, 7)= -0,23 kNm
D6( 3, 4)= -3343 kN D6( 4, 3= -30,30 kN D6( 8, 9= 33,43 kN D6( 9, 8)= -33,43 kN
MF( 3, 4= 023 kNm MF( 4, 3)= -7,29 kNm MF( 8, 9= 023 kNm MF( 9, 8= 30,87 kNm
D6( 4, 5= 30,30 kN D6( 5, 4)= -30;30 kN D6( 9,10)= -567 kN D6(10, 9)= 567 kN
MF( 4, 5= 7,29 kNm MF( 5, 4)= 20,90 kNm MF( 9,10)= -30,87 kNm  MF(10, 9)= 0,00 kNm
D6( 5, 6)= 0,00 kN D6( 6, 5= 0,00 kN

MF( 5 6)= -20,90 kNm MF({ 6, 5)= 20,90 kNm

Support reactions.

RV( 1= -567 kN RV( 2= 55,03 kN RV( 3= 0,00 kN RV( 4= 0,00 kN
RV( 5)= 46,23 kN RV( 6)= 46,23 kN RvV( 7)= 0,00 kN RV( 8)= 0,00 kN
RV( 9)= 55,03 kN RV(10)= -5,67 kN

,Jgint di§p_fagements.

uv( 1)= 0,00 /EI Uv( 2= 0,00 /EI uv( 3)= 60,96 /EI Uv( 4= 66,92 /EI
uv( 5= 0,00 /El uv( 6= 0,00 [El Uv( 7)= 66,92 /El UV( 8)= 60,96 EI
uv( 9= 0,00 /El uv(10)= 0,00 /El

Joint rotations: .

UR( 1)= -27,99 [EI UR( 2)= 55,99 /El UR( 3)= 70,24 [El UR( 4)= -7291 EI
UR( 5)= -66,58 [EI UR( 6)= 66,58 El UR( 7)= 7291 fEl UR( 8)= -70,24 /EI
UR( 9)= -55,99 [El UR(1Q)= 27,99 /E!

FontName= "Arial Narrow” FontSize= 10

| | sk . ’
/ 2] iy s b Ltile 10
A A 2 2 = 2
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CBCASE2A LOADCASE=1 N9=14 P9=13
NSP=7 TBL=40m QL=8 kN/m LA=596m X=0,87m QOW=0kN/m PSP=0 Sv=0/El

A A A Al Al
Adddada

TSMAXX= 423,85!!(14 X=0,88m P=12
|

Qo

A

T

S Y/ N\

M5SMAXX=17,82[kNm X=299m P=9

Ws

|
/N 0 N

1 2 3l 45 61 8l9 1011 1313 14
. e e e ey
ZSMAXX=5288/El X=299m P=5
Beam end forces and moments.
P6( I, 2)= -16,89 kKN D6( 2, )= -23,85 kN D6( 8, 9= 16,89 kN D6( 9, §)= -23,85 kKN
MF( 1, 2 0,00 kNm MF( 2, 1)= 17,73 KNm MF( 8, 9= 0,00 KNm ME( 9, 8)= 17,73 kNm
D6( 2, 3= 23,85 kN D6( 3, 2= 16,89 kN D6 ( 9,10)= -23,85 kN D6 (10, 9= -23,85 kKN
ME( 2, 3= -17,73 kNm ME( 3, 2 0,00 kNm MF( 9,10)= -17,73 kNm MF(10, 9= 17,73 kNm
D6( 3, 4= -16,89 KN D6( 4, 3= -16,89 kKN D6 (10,1D)= -23,85 KN D6 (LL10)= 1689 KN
ME( 3, 4= 0,00 kNm MF( 4, 3= 0,00 kNm MF(10,11)= -17,73 kNm MF(1L10)= 0,00 kNm
D6( 4, 5= 16,89 kN D6( 5, 4= 23,85 kN D6 (11,12)= -16,89 kN D6 (12,11)= -16,89 kN
MF( 4, 5= 0,00 kNm ME( 5, 4= 17,73 kNm MF(1L,12)= 0,00 kNm MF(12,11)= 0,00 kNm
D6( 5, 6= -23,85 kN D6( 6, 5= -23,85 kN D6¢12,13)= 16,89 kN D6(13,12)= -23,85 kN
ME( 5, 6)= -17,73 KNm ME( 6, 5)= 17,73 kNm MF(12,13)= 0,00 KNm MF(I3,12)= 17,73 kNm
D6( 6, 7= -23,85 kN D6( 7, 6= 16,89 kKN D6 (13,14)= -23,85 kN D6 (14,13)= -16,89 kN
MF( 6, 7= -17,73 kNm MF( 7, 6)= 0,00 kNm MF(13,14= -17,73 kNm MF(14,13= 0,00 kNm
D6( 7, 8 -16,89 kN D6( 8, T -16,89 kN
MF( 7, 8= 0,00 kNm MFE( 8, 7)= 0,00 kNm
Support reactions.
RV( 1= 16,89 kN RV( 2= 47,70 kN RV(3)= 000 kKN RV( 4= 0,00 kN
RV( 5= 47,70 kN RV( 6= 47,70 KN RV{ 7= 0,00 kN RV( 8= 0,00 kN
RV( 9= 47,70 kN RV(10)= 47,70 kN RV(1)= 0,00 kN RV(12= 0,00 kN
RV(13)= 47,70 kN RV(14)= 16,89 kKN
Joint displacemenis.
UV( )= 0,00 /EI UV( 2= 0,00 /EI UV( 3= -7,83 /EI UV( 4= -11,21 /ED
UV( 5= 0,00 /EI UV( 6= 0,00 /EI UV( 7= -1121 /El UV( 8= -11,21 /EI
UvV( 9= 0,00 /EI Uv(10= 0,00 /EI Uv(11)= -11,21 /EI uv(2= -7,83 /EL
Uv(13= 0,00 /EI UvV(14= 0,00 /El
UR( 1)= 28,97 /B UR( 2)= -13,92 /EI UR( 3= 6,64 [EL UR( 4= 10,52 /Bl
UR( 5= 17,80 /EI UR( 6)= -17,80 /EI UR( 7)= -10,52 /EI UR( 8= 10,52 /EI
UR( 9= 17,80 /El UR(10)= -17,80 /EI UR(11)= -10,52 /EI UR(12= 6,64 /E
UR(13= 13,92 /EI UR(14)= -2897 /El
Se 1y calc d slopes HE().
HE( 3, 4= 2428 [EI HE( 4, 3= -25,88 /EI HE( 7, 8)= 25,08 /EI HE( 8, 7= -25,08 /EI
HE(11,12)= 25,88 /EI HE(12,11)= 24,28 /EI
FontName= "Times New Roman" FontSize= 8
4 2 3 e A € z 3 9 lo_u 42 43 2y
A 7 = 3 ™~ S ™~ pl ~ -] A 7] & 13 *
; LA X, 2A-IX X
t LI
L F08 | $96 | s9bm | w96 | %96 | L28  Fog
2%5,09 +5*5,96= 10,18 +29,80= 39,98 = 40,00 m
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CBCASE3A LOADCASE=1 N9=14 P9=13
NSP=7 TBL=42m QL=12kN/m LA=626m X=0,91m QOW=2kN/m PSP=5 SV=0.8/El

1

J'Jﬂ rr;Lﬂ’:

)
O

T5MAXX=37,22kN X=0,00m P=12

A

A s
Bl

s/

A ol

7

AN\
%

M5MAXX= 34,75kNm X=2,14m P=1

A
ANVAVONTE

23 45 67 89 1011 1213 14
3 1
Z8MAXX=22338/El X=3,14m P=7
Beam end forces and moments.
D6( 1, 2)= -24,81 kN D6( 2, 1)= -3539 kN D6( 8, 9)= -36,31 kN D6( 9, 8)= 34,49 kN
MF( 1, 2= 000 kNm MF( 2, 1)= 0,00 kNm MF( 8, 9)= -32,36 kNm MF( 9, 8= 0,00 kNm
D6( 2, 3)= 3539 kN D6( 3, 2)= -37.22 kN D6( 9,10)= -3449 kN D6{10, 9)= -34,49 kN
MF( 2, 3= 000 kNm MF( 3, 2= 33,19 kNm MF( 9,10)= 0,00 kNm  MF(10, 9)= 0,00 kNm
D6( 3, 4)= -36,45 kN D6( 4, 3= -36,18 kN D6(10,11)= 34,49 kN D6(11,10)= -36,31 kN
MF( 3, 4= -33,19 kNm  MF( 4, 3)= 32,36 kNm MF(10,11)= 0,00 kNm  MF(11,10)= 32,36 kNm
D6( 4, 5= -36,31 kN D6( 5, 4= 3449 kN D6(11,12)= -36,18 kN D6 (12,11)= -36,45 kN
MF( 4, 5)= -32,36 kNm  MF( 5, 4= 0,00 kNm MF(11,12)= -32,36 kNm  MF(12,11)= 33119 kNm
D6( 5, 6)= -34,49 kN D6( 6, 5= -34,49 kN D6(12,13)= -37,22 kN D6(13,12)= 35,39 kN
MF( 5, 6)= 000 kNm MF(6, 5= 000 kNm MF(12,13)= -33,19 kNm MF(13,12)= 000 kNm
D6( 6, 7)= 34,49 kKN D6( 7, 6)= -36,31 kN D6(13,14)= -35,39 kN D6(14,13)= -24,81 kN
MF( 6, 7)= 0,00 kNm MF( 7, 6)= 32,36 kNm MF(13,14)= 0,00 kNm  MF(14,13)= 0,00 kNm
D6( 7, 8)= -36,31 kN D6( 8, 7)= -36,31 kN
MF( 7, 8)= -32,36 kNm  MF( 8, 7)= 3236 kNm
Support reactions.
RV( 1)= 31,22 kN RV( 2)= 0,00 kN RV( 3)= 87,60 kN RV( 4)= 87,52 kN
RV( 5= 0,00 kN RV( 6)= 0,00 kN RV( 7)= 87,66 kN RV( 8)= 87,66 kN
RV( 9= 0,00 kN RV(10)= 0,00 kN RV(11)= 87,52 kN RV(12)= 87,60 kN
RV{t3)= 0,00 kN Rv{t4)= 31,22 kN
Joint displacements.
uv( 1)= 39,03 fEl UV( 2= 8648 [El Uv( 3)= 109,50 /El UV( 4)= 109,41 JEI
uv( 5= 8535 [El Uv( 6= 8474 £l uv( 7)= 109,57 fEl Uv( 8)= 109,57 El
UV( 9)= 84,74 FEI Uv(10)= 8535 [El uv(11)= 109,41 /E! Uv(12)= 109,50 [El
UVv(13)= 8648 [EI Uv(14)= 39,03 El
Joint rotations.
UR( 1)= 59,62 [El UR( 2)= 20,118 [E UR( 3)= 3522 [EI UR( 4)= -36,11 /El
UR( 5)= -2145 [El UR( 6)= 22,30 /El UR( 7)= 36,96 /El UR( 8)= -36,96 [EI
UR( 9)= -22,30 [El UR(10)= 21,45 [E UR(11)= 36,11 /EI UR(12)= -35,22 El
UR(13)= -20,18 [EL UR(14)= -59,62 /El
Separately calculated slopes HE().
HE( 2, t)= -38,94 EL HE( 5, 6)= 5149 [EL HE( 6, 5)= -51,76 /El HE( 9,10)= 51,76 [El
HE(10, 9)= -51,49 /El HE(13,14)= 3894 [El

FontMName= "Ariat Narrow® FontSize= 10
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CBCASE1A LOADCASE=1 N9=10 P$=9
NSP=5 TBL=16m QL=14kN/m LA=3,40m X=0,50m QOW=0 kN/m' PSP=0 SV=0/EI

TEMAXX=32,66 kN XF0,00m P=9

1 AN AN "

oA s A A Al s A
= 2l/3 i 5

TEMAXX= 4383 kN X=0,92m
3 N i A

MEMAXX= 34,39 kNm X=2,22m P=1

<
N
<
<

<

P=2

1 23 45 67 89 1011 1213 14

VI 2‘/3 Ia/l/s 6I/z lg/l/g
|
TSMAXX=-23,79%kN X=340m P=3 l N
: AL
1 2 \3—/ 4 5 6 v 8’\9—/

MS5MAXX=10,13kNm X=1,70m P=3

Z8MAXX= 222,05 /E1 X= 3,14m P=11

2/



