Part 17

Program FRAMEPROGRAM666

Four different 'parabole frames' like shown here
below with

OWH kN/m own weight of the horizontal members,
OWP kN/m own weight of the parabola members,

OWV kN/m own weight of the vertical members.

OB kN/m as distributed load for the horizontal
members, span 1, span 1 and 2, 1, 2 and 3 etc.

1 -35

transverse trrze disgrom
lood Enze €

joese § Fe 43 TIIMAX) Lle 64,20 hE
TR 4, B1E: T3 v a1

PARmA 19-46,56 m E99=10,7 m V9«S E9a22 F9«1l (B0 kB/m

.

1

i
[

=4{‘" JIL

]

1

.ﬂﬁﬁ_\r_ﬁ,x,

| W r
=T \
Hending eowest Glegres - u

loed caze 8

Different member/beam load forces can be added,
joint load forces FX(I) and FY(I).

Given bending stiffness 'EI' and strain stiff-
ness 'EA' can be changed.

The T5, M5, N5-and ELCURVE diagrams and calcu-
lation results appear on the screen or printed
with the printer.

The written code for the member and joint data
of the four constructions step by step explained.
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Printer print.

Some remarks, the examples will show
more, experiment and find out more.
PrPr-4FRTMNZvert to print the four dia-
gram 'portrait' and

PrPr-4FRTMNZhor to print the four dia-
frams 'landscape', A4 size.

PrPr the main click control for getting
printer results, member end forces and
moments DA(,), NA(,) and ME(I),

support reactions RV (I) and RH(I),
joint displacements Uv(I) and UH(I),
joint rotations UR(I).

PrD5D6 Yes adds D5(,}, D6(,) and

Pr4FR Yes adds the four diagrams.

The examples will show more.
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PAR=3 V9=3 b1

A 0 .

PAR=4 V9=3 N |7

PrPr-4FRTMNZvert PrPr-4FRTMNZhor STORE NR=? GET Coord Showt Show2 Show3 Form2  MMAX

FRAMEPROGRAME66

Four ‘parabola frames' PAR]l to PAR4.

Some comments about the controls to click on,
the examples of the following pages will ex-
plain much more,

TSTRINGPAR the small text box for input of

19 total horizontal length,

H99 total height and

V9 for the 'horizontal division' of the frame.
For the examples on the left all V9=3. Note the
difference between first two and second two.

Suppose in TSTRINGPAR 24,8,3 Enter,

after input of these three data

ALWAYS click PAR1, or PARZ, or PAR3, or PAR4
first before going on!!!

Cls to clean the form if wished or necessary.

And for input of, kN/m,

OWH own weight of the horizontal members, it
will be NQB(P),

OWP own weight of the parabola members, a
vertical member load on sloping members, will .
be resolved into NQB(P) perpendicular to and
NQA (P) along the parabola members,

OWV own weight of the vertical members it will
be NQA(P), and

OB a 'movable' distributed load on the horizon-
tal members to be loaded on member 1, 1 and 2,
1, 2 and 3 etc.

TSTRING the large text box for input of joint
data like

FX(I) horizontal joint load force, assumed to
the right,

FY(I) vertical joint load force, assumed down-
ward, and MZ(I).

Further PV(I), PH(I), PR(I), NL(P), NH (P) and
if wanted UV(I), UH(I) and UR(I).

Coord shows the coordinated of the joints,
Showl shows the joint data,

Show?2 shows the member data,

Show3 shows the member loads.

After input of the member lcads the order of
three control clicks, a must, is
Calculate, CalcTS5MSNSMAX and DRAWTSMSN5ELCURVE,

the last one to click on successively to get
the shear force, bending moment, normale force
and deformation diagram with correspondind cal-
culation results shown below the diagrams.

PITMAXNo pagy & paR2 B

PrD5D6 No  PrNFQ No PrPrLOADS CalcT5MSNSMAX — T5?M5?N57ELCURVE? Load case ? ZMAX

PrMMAX No s
P9=? (" PaAR3 = . =
PrNMAX No ~ L9=,H99=,vo= | oK1 | Again | ADAGAIN |
PAR4 LN M LW il L
PrZMAX No
Pr4FR-No Uxand Uy EX1ab? EX2b EX3ab? EXdabc - REDRAW ' T5 M5 N5 - New loads
PrPr Draw4F PFRES33 DRAWTS5MSNSELCURVE JDS=NO  Show4-QB Eld Reset PrF

[OK | Calcuate | Cis




bending moment diagram
load case 3

PARez L9u30 m H99=14 @ V9s3 Hy=lZ P9=17 OB 3 ii/m
Loase 1 Po 1 MSSMAX{ l)= 37,20 Mbm Lcase 2 P= 2 MSRMOX[ 2)= 44,27 K=
Leass 3 P 4 MSSMAX{ 31= %34 W= TIcase 4 Po 4 MSSMAX{ d)= 45,30 kim
Tosse 5 7 1 B[ 5i= 38,1 @i Lcase 6§ Po 1 MSEMAK( §)= 34,15 ®
0O 49,29€0694680961 kRm P=1 To 17 sll members

ORE= 0 k/m OWP= 0 Xi/m OR¥= 0 ki/m

Beamn o forom and oo

DI 1, Tm-10833 &5 DE( 3, Dw 10833 &N D5( 8, 9= 10634 KX D5( 5. H=-106,14 &¥
DE( 1L, Tm A5TZES  DE(Z D 3425 N D6( 4, 9 95,78 BN DS( 9, = 9578 k¥
AF( ], I 3600 KSm ME( L D LT SNm ME(S, W= 20,7 BNm  MP(9, = 3,74 B¥m
D5( 2 3m=-10614 kN D5( 3, 3w 106,14 ¥ D5( 9,10 01,06 &N D5(I0. 9=-101,06 &
D6( 1, 3= 3422 &N D6( 3, I 4578 k¥ D6( 9,J00 20,03 & D6(I0, = 20,03 ¥
MECZ, D= 427 WNm  AMF( I, D= 2462 RNm  ME( D10 3638 am  MFQO, S 20,69 ENm
D5( 3, H=-10106 BN  DS( 4, Im 101,06 & D5(1011= 5496 BN  D5(1LI0m -34.96 ¥
D6( 3, 8 2997 BN DS( 4. D= 50,03 X D601 4034 &N  D6QLIN= 4024 &%
M(J 4 559 KNm MP(A D= WIS ENm R0 2076 KSm  MFOLIOM 3275 Bm
DS( 4, 5= 5496 BN DS( 5 4= 9496 k¢ D5(11,12% 8979 K& DS(1L.1i 8979 BN
D6( 4, 5= 1026 KX D6( 3, D= 29,76 KN D6LIZm 8695 BN  DE(LIIm -8695 KN
ML S 007 ¥Sm ME( Y I AEE ENm  MPOLIZe G138 KN XF(2) 1701 B

D5( 5, 60 BT KN DS( 6 S 89,79 KN D5( 7,12= 8507 BN D5(13, V= 85,07 &Y
TEF K e K0T B TGS € T 7106 LT ML YITL 1Al A DEAY T 1P G

5o -i2,24 Wm
vs= -2,17 ¥
P |p=, 4, %=, 2 T T 0K | Printdata End! Cis

wlastic curve
load case 3 9

PAR=2 L9w30 m B99=l4 m Vi=3 KNF=12 FP9=I17 Q8= 8 Wi/a

foasm 1 f= 5 CEEMAN{ liw §13,3L1 JEI  lsase 2 P= 3 ZSEMAK( 2)=1045,50 /EI
Tomse 3 P= 3 ISSMRN( S)«l309, 0 JEI  Icase J P 3 ZSEMAX{ ¢)=10%0,57 /EI
Tcaaw 3 7= 3 IBEMAK| Bi= 3ts,0L JEI  Ichse 6 P= 3 ZSSBMRX( 6)= 925,86 JEL

IMEXKX= 1204,537974321735 /EI P=l To I7 all members
ONH= 0 S/m OdP= 0 kf/m OWY= 0 /e

In case of a movable load OB=8 kN/m.

Just a short impression.

After Calculate and CalcTSMSNSMAX to walt one
are more seconds until T5?M5?N3SELCURVE? gets
visible to click on.

With a click on it appears TS or M5, N5 or
ELCURVE. Suppose M5, when clicking Load case
Load case 1, Load case 2 etc.. The calculations
are carried out with each click, with each
click the bending moment diagram for that load
case appears.

Suppose L9,H99,V9 with L9= 30 m, H99= 14 m and
Vv9=3 with PAR2, given bending stiffness EI and
strain stiffnes 'EA' is 8EI. Then with M5
the print on the left appears for load case 3.
First three horizontal members loaded.

For load case 3 largest maximum moment for

P=4 M55MAX=( 3)= 48,94 kNm.

With several clicks on PFRES33, most controls
disappear, below the diagrams appear D5(,),
D6(,) and MF(,), after that

DA(,), NA(,) MF(,), next RV(I), RH(I), UV(I)
and UH(I), after 'last' click UR(I),

all for load case 3.

See on the left for P=4, with L=4 and H=5,
D6(4,5)= -10,24 kN and D6(5,4)= -29,76 kN,
MF(4,5)= -0,17 kNm and MF(5,4)= 48,94 kNm.

(For Show4-0B with results for each of the
three groups of members see page 16.)
Click Reset to get back all the controls.

With a click in Drawd4F all four diagrams appaer
(Draw4F not.always a correct print, see page
26! for remarks, not always succesful...),
printed with a click on PrF like domne for the
other diagrams/results.

Form2 to click on,
the second form for data input. L1=30/6= 5 m
Here above M5SMAX( 3)= 48,94 kNm, load case 3.

P=,Pl,%X=,L1 To type its TSTRING
P=,4,X=,5 Enter and click Print data
to see bending moment M5 and tranverse forces
T5 and T7.
P=4 X=5 T5= -29,76 kN M5= -48,94 kNm
T7= -29,76 kN
See Form? on the left how it looks like.
See page 6b how to interprete these bending mo-
ments and shear forces.

Click M5 to N5 , ELCURVE and click to
Load case 3.

The deformation diagram appears with for load
case 3 the largest displacement for member P=8,
at member end 9 perpendicular to the member.

Lcase 3 P=8 Z55MBX( 3)= 1205/EIL

Controls STORE NR= GET to store the data put
before Calcullate etc.

Following pages with examples and more explana-
tion in detail.
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Example. EXla

PAR=1 ygue3 .

r T L9=24 m horizontal length, H99= 8 m height,
/” S V9=3, half length divided into V9=3 parts.
™~ To type in the smallest text box TSTRINGPAR,

// N on the right of L9=,H99=,V9=
Fa &N 24,8,3 Enter.
¥ N Next click on PARL, the parabola is drawn,
P9? below PAR1 becomes P9=6. Or click EXla.

Click Cls, Showl for the joint data and Show?2
for the member data like shown on the left.

I WP uv SV pt FXPR UH SH Y1 #IPR UR SR N .
i oo 0,600 o000 000 1 0000 800 9000 0000 And click PAR1 to bring the parabola back.
2 .00 0 0,0 0,0 _4,00 0,00 0 0,000 3,5 0,00 ¢ 0,0 0,0 e . Vi
3 0,00 ¢ 0,000 8,00 0,00 0 0,000 0,65 G000 0,000 E (LE and RE are of no importance! i
4 0,00 ¢ op,00,0 12,00 0,00 ¢ 0,090,0 0,00 0,00 0 0,0 0,0
: ggg g 0,0 0,0 16,00 0,00 0 0,000 0,69 0,00 0 0,000
. 0,0 0,0 20,00 0,00 0 ,0 0, , o J0 o, i 3 . . _
7 000 1 0000 2400 ooa 1 0000 o0 Bido ol Mo¥o 20| For PARL is given bending stiffness EII(P)=1
3 1 AZ; =Q%
iliﬂgiﬁm‘:nmn}: EI ER L1 P 1L HE BL ME BA LE RE EI ERA L1 and strain stiffness E (P)_S EI.
1 oo0o1,0 B 59 4 4 5 0 0 40 01,0 8 4,10 i 3 o=
11zt 0 S iM 55600 s00ln & s Suppose IFLen\ber own weight is owp= 2 kI?I/m then
3340030010 @8 410 6 6 700 606 010 6 599 to type in TSTRINGPAR OWpP=2 Enter, is NQV(P)
to be resolved into components
ST W R T % @ @ o |8 is NQB(P) perpendicular to the member and
1 1,34 1,34 0,00 5,90 i -1,42 -1,49 @00 5.9 b i h mb .
W)=l I g3 04 L3 L4 NOAIel I @6 @1 1 1.1 is NQA(P) along the member. Next click
1 1,66 1,66 0,00 4,80 3 =141 =311 [ 4,81 y
WET T @ & W r————-‘—n‘—-‘—v“tx,_l % T e T Calculate, CaleT5MSNEMAX, DRAWTSMSNSELCURVE .
1 1,85 1,85 0,00 4,1 1 -0,4% -0,43 0,00 4,10
WE&e: T g3 04 L3 L4 WOAG4=L T 06 Q7 16 1y .
- 11,95 1,85 0,00 410 L0404 000 440 Fig.l.
5= 1 G3 04 13 14 WOA{S)=L I [:[3 av LE L
1 1,66 1,86 0,00 4,81 1 L1 LI 6,00 4Bl member 2 Ll= 4,81l m
NOH{E)=1 T o3 as 13 L4 HOR{E)=l I {13 (4] L6 i?
1 1,38 4,34 B00 590 1 1,45 1,45 0,00 5,98 Y1(2)-Y1(3)= 3,56-0,89= 2,67 m
sQv()-1 1  gav o4y M3 LE4 NQV(z)=l 1 0¥ g4y 1S 1E X1(3)=X1(2)= 8, 00-4,00= 4,00 m
1 2,00 2,00 0,00 4,00 1 2,00 2,00 0,00 4,00
EOV{3)=1 I 03v 04V LE3 1HA EQV(4)=l I Q3Iv  Q4v  LED 1H4
i 2,00 2,00 0,00 4,00 L 2,00 2,00 @00 400
NQV(5)=1 1 Q3v Q4av 1E3 LH4 BQV(6)=1 I Q3v Q4v 1H3 LH4
1 2,00 2,00 0,00 4,00 1 2,00 2,00 0,00 4,00

TS -dmgrasa. WiSdingasn a/4,00= 2/4,81 a= 1,66 kN/m
. \ b/2,67= 2/4,81 b= 1,11 kN/m
3 : 3 k) 5
o N
p! )7 4 NOB(2)= 1,66 kN/m, positive value, correspon-
. 4 s 5 ding with the beam axis system {27

NOR(2)= -1,11 kN/m, negative value, COrXrespon-
ding with the member axis systemh =,

H5-cmgram L= .
Click Show3 to get the ccmponents NQB(F) and
NQA (P) of NQV(P).

B g firroes sl eoqmants.

RSl §, D= 2921 BN 1= -21,21 4, g 3 i

m: [ aﬁ A g:: ; 1’; 17,§1 bt gg} :: ;; Z}Jﬁ Wb _ With a click on Draw4F the four diagrams are
WAL Te 000 kNm M2 1) 089 Wm  MR(4, 5= -612 KNm W 3 &= Sk W drawn

DS( 2 3= 2170 kH 5[ 3, D= -21,21 XN D5( 5, 6= 2121 kN D3 & 5= -31,2] BH . : )
u“zLSF[ TI7si kR p6(3, 2= 820N D6(5 6= G20 EN  DE(6 5= -i78] kN Clicking PFRES33 shows member end forces

) R MEF 3, 2= 366 kNm  MF(S, 6= -366 KNm MR 4 5= 08 ke -

DA 3, 4- 2031 30 DSc4, D= 2120 KN DS(6 T 2120 MN DSCY, € 2030w D5(,)and D6(,), NA(,) and DA(,), and the reac-

D& 3, 4¢ EX KR DEC4, 3= 000N D6 6, T= 17,81 XN D6l 7, €)= -25,77 k¥ . - REE + f . '

NI An e iMm M4 612km MUE 7 0% Wm MULEr 0@ in tions and joint displacements, last click
with joint rotations.

&4—20 Fig.Z.

Jes . A part of the construction is drawn with forces
N i and moments drawn with their real directions.
[ 212, Member 2 with length 4,81 m times 2 kN/m is
o899 9 T 9,62 kN. Etc. Distances follow from coordinates.
(( .20 B hor.=0 ? yes
22\t 4 "5 vert.=0 ? 9,62+8,20+8,20-17,81-8,20=0,01 yes
~ 2 z ¥ mom. w.r.t. jolnl 3=0 7
128/ 4= ‘ 2 17,81*4—21,21*2,6'7-9,62*2+8,20*2+8,20*6-8,20*8
7 .' 2 - a2, | +0,89 +3,66= 141,39-141,47= 0,08 ok
— - - With Cls, MMAX and ZMAX maximum values are
poL ERAX 6,40 b X Q,ilm P 0 UK 0,69 ks K 1,044 :
pe3 DMEAXe 6,12 kEa X= 4,10m Pe4 HEAX= —6l2XSm X 0,002 printed as shown on the left. Also symmetry.
Tl oM e X T e mx ewws x zees | p_] MMAX=6,43 kNm X=3,11 m from joint 1, and

kg [BLpsbEL R g0 p=6 MMAX=6,43 kNm X=2,88 m from joint 6.

pe L ZHAX= 81,49 /EI X« 5,92m P=1
Pe 3 THAX= 57,44 /EI X= 0,00 m ©P= 4 DUX= 57,44 /EI  X= 4,10z
7.5 ZENX- 84,64 /EI Xe 46lm Pe g TAX- 8L,49JEL X 0,07m ¥X=2,88 m is 5,98-3,11=2,87 m, is correct.
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-39,

o,
0,
254

D51, I 2054 kN
D( 1, 3¢ BT BN
MR L I 000 ke
D302, 3 2064 88
De( 2, 3w 1781 BY
WD, M 34l e
DS 3, @ 20,64 BN
De( 3, 4} 820 kN
HIT 3, 4) 036 km
BI( & S M
De( 4, Sy 0,00 &Y
MA 4, e -1E) kHm

=4

DS( 2, 1= -20,64 kN
D6( 2, 1 17,81 WN
MF{ 2, 1= 341 KNm
D4( 3, 2= -20,64 XN
D6( 3, 2= 820 kN
MW 3,2 0% kNm
DS( 4, 3= -20,64 W
D6L 4, 3 0,00 kN
ME 4, D= 1,60 ¥Nm
D3( 3, 4)= -20,64 XN
D[ S, 4= 820 XN
MA S, 4= 036 WNm

D5( 5, 6)= 20,64 XN
Dé( 5, 6 620 kN
MF 5, 6= 0,36 ¥Nm
D5( 6, 7)= 20,64 kN
D6( 6, D= 17,81 XN
MF( 6, 7» 341 XNm
D5{ 1, T)= -20,64 X4

D5( &, 5@ -20,64 KN
Dé( 6, 5= -17,81 kN
MR 6, SF -3,41 kNm
DS( 7, 6)= -20,64 kN
D6( 7, )= -29,7) XN
MF( 7, 6= 0,00 XK=
D3 7 1)= a6 kH
[T
MR 7 1)- 0,00 km

Socen nElie,
RV( 1= 2977 &N

TV( D= 0,00 E
UV( 3)= 31177 B
ov( 5= 31177 H
TV( 7= 000 E

RH( I)= 0,00 &£X

TE( 1= 0,00 E
UE( 325459 E1
TH( 5)= 24047 /£1

( T= 495,46 /E1

R (D= 2977 &N

TV ( 2= 224.88 FL
TV ( 4=328,77 EL
TV( 6)= 224,88 E1

TH( 2= 214,68 E1
UH( 4= 247.713 EL
UH( 6)= 280,78 EX

-wner
= wn~H
wwewnh
coool
cocoh
P -

cooch

v
v

UH(
RE E
0
)
0
0

PREE
Lo w
Ekeke

coonh
coomld

5,
4
4,
4,

N o
~owk
PN |
ool
ool
O -
rooh

L1

oo
ool

4,81
5,58
24,00

TS disgram d-demgrann
4
3 1
jgjﬂz;z:aﬁiéb\
gf —
T 3 =
BEC L I 2009 1N DEG2 L= 2109 BN D5S(S, 6= 2L09WN  DS(E S 2,09 N
DE( L 2w 2577 AN DE(2 D= 1781 N D6(S 6= $20KN  D6(6, 5 -17.81 N
AF{ L T 000 Etm MY D= o141 KSm MR35, 6= 283 BNm  ME(6, Sk 141 Bm
DS L S 20PN DS(3 2= -2109 KN D5(6 7= 2,09 KN D57, 6= 21,09 &N
DE( 2, 5= 100 N DEf 3, 2= 820 K& DE( 6, T= 1731 BN  D6( 7, )= -25,77 &N
A 2 3r 141 ANm N3, 2= 283 1m  MR(G D= L4l kNm AF(7, 6= 000 kNao
DS Y, 4= 2009 4% DI(4, D= 21,09 kN DE(L, D= 209N DS(T, B 2100 RN
D&( 3, 4= -HI0EN  DEC4 I 000 BN 0,00 17 1= G0
M3 = 183 WSm MFC4 e S19BNm (L T 0,00 Km MFCT, U= 600 ke
Di( 4, 5= 209 AN DI S 4 2109 KN
DE( 3, 3= 0PN DE(S 4= 820 KN
MF[ 4, S 519 KSm AB( 5 4= 289 BNm

Fopoor: ictizan,
B( = 2977 &N

o= Smigamesit

TV( = 0,00 EL
TV ( 3)= 107,80 /EX
Tv( 5)= 107,30 E
V(= 000 I

RE( 1= 0,00 &N

UH( I 0,00 £
UH( 8= 64,42 /EX
UH( 5= 35,83 /E1
TH( T)= 10125 /I

B (7= 25,77 KN

TV( 2=10341 EX
UV( 4= 9645 E1
UV( &)= 103,41 E1

P=7 To 7
P=7 1o 7

El= 1,00 EBR=5

HEB((R)= I
I

03 o 13
0,20 0,20

Pif |P=,7,7,N0B,1,.2,.2

(o] erntest

0,00 24,00

TH( 2= 7938 E
UH( 4= 50,63 /EI
UB( 6)= 2187 &
7]

End) Cls

Example. EX1lb
Same example with L9=24 m, H99= 8 m, and V9=3.
In TSTRINGPAR 24,8,3 Enter, click PARl, below

PAR1l appears P39=6.
In TSTRINGPAR OWP=2 Enter.

Next click on P9=6, becomes P9=7. Click PARl, a
horizontal member between the supports appears.
(If V9=4 then P9 becomes P9=2*4+1l= 9, etc.)

Or, click EXlb.

Member 7 without own weight. Click Show3 to see
it, no NQV (7).

Click Show2 to print the member data, now with
member P=7.
(NI=1 NH=1 LE=1 RE=1 LE and RE no use)
All members EII(P)=1 and ERA(P)=8EI except
member 7 with EII(7)=1 and EAA(7)=1EI.

Click Calculate and Drawd4F for the 4 diagrams.
Click PFRES33, see the member end forces with

D5(1,7)= -20,64 kN and D5(7,1)= 20,64 kN.
Member ends are hinges, MF(1,7)=0, MF(7,1)=0.
No own weight, D6(1,7)= 0 and D6(7,1)=0.

And, not printed,
NA(l,7)= -20,64 kN and NA(7,1)= 20,64 kN.
Go on clicking and find,

Member 7, cable?, lengthens UH(7)= 495,46/EI.
Fig.3. Y,
e = z
20by 26,84
s 252 -
gH{7) is (20,64*24)/EA= 495,36/1EI= 495, 36/EI

Next EAA(7)=1EI is changed into EAA(7)=3EI.
Click Form2 to go to the second form (...done
when experimenting with programming...).

to type in TSTRING

! p=,P1,P2,'ELl',EI,EA
"P=,7,7,EL,1,5 Enter,
input 'EI' here?, yes, just like that....
Click Print data and see the input done.
Click somewhere an empty place to go back to
the first foxrm. .

First click Again.

Click Calculate, Drawd4F, Show3 and PFRES33
several times for the calculation results.

D5(1,7)= -21,09 kN and D5(7,1)= 21,09 kN,
NA(1,7)= -21,09 kN and NA(7,1)= 21,09 kN,
member 7 lengthens UH(7)= 101,25/ET.

UH(7) is (21,09*24)/EA= 495,36/5EI= 101,23/ET
The lengtheningWof member 7 is less than before
and thus the deformation is different than

before.
snppnse® memher 7 has mwm weight 0.7 kN/m

Go to Form2, double click TSTRING,
P=,P1,P2,NQB,I,Q3,04

I in Q33(P,I), here I=1 the first QO-load on
member 7, to type in TSTRING of Form?2

p=,7,7,N0E,1,.2,.2 Enter.
Print data shows the data put in.
See the four diagrams next page.




T T — 5 O AT T ® o & L |
L 1,3 1,31 0,00 5,58 1 -1,45 -1,49 0,00 5,58
BoR(2)=1 I 03 o4 13 14 RHOA(2}=l I 06 07 1€ L7
L 1,66 1,66 0,00 4,81 1 -1,11 -1,11 0,00 4,81
RGB{3)=1 T 03 o4 13 I4 EOA(3)=1 I Q€ a7 1é L7
1 1,5 1,85 0,00 4,10 1 -0,43 -0,43 0,00 4,10
BoB(4)=1 I 03 [ 13 14 NOR{4)=l I 3 o7 L6 L7
1 1,95 1,85 0,00 4,iC 1 0,43 0,43 0,00 4,10
ROB(S5)=1 I 3 o 13 I4 HOA(S)=1 I 3 a7 16 17
L 1,66 1,66 0,00 4,B1 1 1,11 L,11 0,00 4,81
ROB(6)=1 I 3 [\ L3 L4 HQA(6)=l T 06 Q7 16 7
i 1,38 1,3¢ 0,00 558 1 1,4% 1,45 0,00 5,98
sfin=l I o3 o 13 14
transverss force diagram
/
/.
i/
Bl——

PAR=]l L3=24 m @5%=8 m V&=3 N5=7 P6=7
Lease 1 P= 2 TSRMRX( I)=
THMRYYN= 4,8E20526554817 k0 P=1 To 7

OB=C IN/m
4,EE ¥R

DAL L D= 376N DAC 6, 5 -3.12 AN
WAL L D= 2735 KX NA( 6, 5= -2743 kX
MF( 2 e 141 XN NE( 6, S 141 DN
Dag DA( 7, 6= 424 KN
BT, NA( 7, 6= -3624 &Y
Al 2 2= AF( 7, 6= 0,00 Nm
DA( 4 3= 4588 DA( 7, = -240 X
NA( 4, 3 2055 KN MAL L ; AT, D= 21,09 LN
AF( 4 3 519 KNm AN [, TE DR E¥s MF(T. D= 0,00 Nm

DA( 5, 4 -342 X
NAL 5, 4= 1237 X
ME(C 5, 4= 283 BN

bending mament diagram

PAR=1 L&=24 m B&5=2 m V&=3 Nb&=7 P&=7 OB=0 X/x
Lease 1 P= 7 MSEIMAX{ l)= 14,40 kfm
woNE= 14,39555 Mm P=1 To 7

CNQB(7)=1 I

Click Show3 for the member load data like done
before. Now the distributed load for member 7
is added shown on the left.
Q3 Q4 L3 L4

1 0,20 0,20 0,00 24,00
Click Again, Calculste and CalcTSMENEMAX and

successively DRAWTBMSNSELCURVE to get the four
diagrtams with maximum valuess.

The first is the 'transverse force diagram',
T55MAX ( 1)= 4,88 kN

Fig.4.
member 2

Fig4.

3,41

2nd click on PFRES33 with DA(,), NA(,) MFE(,) .
DA(3,2)= —4,88 kN belonging to assumed direc-
tion of DA(3,2).

Because of symmetry, DA(5,6)= -4,88 kN.

NB DA(,) not the same direction assumption as
for transverse force diagram.

Second click with bending moment diagram,
MSSMAX ( 1)= 14,4 klm, member 7 with hinges at
both ends, Q=.2 kN/m,

MMAX= (1/8)*(.2)*(2472)= 14,4 kNm.

How the diagram 'looks like' depends on the
maximum mement, compare with the preceding dia-
grams.

Third click with normal force diagram,
N55MAX ( 1)= 36,24 kN, member 6, with
NA(7,6)= -36,24 kN, or NA(1,2), symmetry.

Fourth click with 'elastic curve'

1ast click on PFRES33 gives joint rotations and
member end slopes of member 7, 115,20/EL.

(.2) (2473) /24EI= 115,2/EI.

= I
7 UR( 2= 672 /&

1 TR( 4= 000 E
s',r 5.: UR( 6 -6.72 EL

UR( 3= -526 EL
UR( T)= -34,76 EX

ﬂﬂ

L1
HE( 1, 7= MEWE  EE{ 7, D= 11520

normai force diagram +

PAR=l L&=24 m BSF=E m V=3 H5=7 P5=7 0B=0 Wi/m
Leage 1 P= € HSSMAX{ 1)= 36,24 KN
OOOTE. 3E,23805847090668 XN P=1 To 7

elastic curve 3

PAR=]l L5=24 m B4S=E m Vo=3 N9=7 P9=7 QB=0 /m
Lecase 1 P= 7 2SS5MAX( 1}= 264,00 /EI
2MRXOX= BE3, 559220000085 /EI P=1 To 7




DAl 3, T -1951 10
WAl 3,3 ZEL0GN
MR 1, T 000 ¥
DA[ 2, T =145 WH
HALZ = WEGEN
W 2, S PLIE kR
DA( 3, 4 —FO0MN
HACD 4% LM M
MF 2, 43 5717 &¥m

DAL 2, 1= 1191 KN
HA[ 2, 1) 13,24 BN
W 2, 1) -95,18 kNm
DAL3, 2= 682 MN
HAL 3, 2F 4SSN
T 3, 2)=-147,17 Kim

DA( 4, 5= 0,00 XN DA( S,
NAC 4, 5)* 000 KN

MR 4, 5> 163,56 km

MK S, 6= 147,17 kNm

NAC 5, 4=
M S, 4=-147,17 HNm
DA( 6, 5= 14,82 XN

HA( 6, S)=
MR 6, S -95,16 ¥Nm

, 4y 800 XN
1,78 ¥

9,88 XN

2 73//53

G

F

" )95/6

RV( D= 2971 1N RE( 1) 0,00 XN RV( T} 29,77 X
V(1= 08 7E UE( 1} 00 /E TV( 2= 27309 /E UH( 2= 84255 /E1
UV( )= WILE T UE( 3= 5000,0 AL TV 09897 A UB( O 5225 E
TV( 5)= 96716 /8 UB( S 25850 JE1 UV( 6= 579 B UE( 63161,6 H
(T G0 UE( DH8sES0 /B
UR( 1= 15340 /H UR( 2= 12457 /BT UR( 3)= 6478 fEI UR( 4= 00 ME
UR( 5= -8478 El UR( 6)=-1245,7 /E1 UR( 7T)=1554,0 /E1
(1, 2)= 0Ux{ 2, 1)= =13 JEI Tx( 2, 3)= 2126 Tx( 3, 2)= 2124
. , 2)= /ET
oy( 1, 2)= 0 Uy( 2, 1)= 8654 /EI TUy( 2, 3)= 6388 Uy( 3, 2)= 13040 /EI
Uxi 3, 4)= 6688 Ux{ 4, 3]= 6687 /EI Ux{ 4, S]= 11455 Ux{ 5, 4)= 11455
Ugi 3, 4)= 11398 Ty( 4, 3j= 12744 /EI Dy( 4, 5)= 6712 Oy( 5, 4= 7362 //:;
x( 5, 6y= 13340 Ux( 6, S}= 13336 /EI Ux( 6, 7)= 12446 Ux( 7, 6)= 12433
Uy( 5, 6)= 2731 Uy( 6, 5)= -1921 /EI Uy g: 7= -5160 Ty( 7, &)= -13614 ﬁi

Yes

~

%7 /;(-..
d— .
236/
7% e S 19/ S

466%

N

oJl 9eroe mE 1l

€00

THEY 1NN, T

¥ ANt

1 roo
-3 ZHAX= 12743,8 /EI X= 4,10 m P=4 ZHAXs 8712,2 /EI X= 0,00 m
= 5 7HAX= 2730,5 /EI X= 0,00 m P=6 EMAX= {5884, 1 JET  MNe E,58
p=1 HEHAX= 95,16 kEm X= 5,96 m P=7 MMAX= 147,17 XMm X= 4,8l n
3 MMAX~ 163,56 kN X= 4,10 m P-4 HMEAX= 163,56 kEw  X= 0,00 m
HMAX= 147,17 xEp X= 0,00 m P= 6 MEAX= 95,16 kim X= 0,00 m

Example. EXla one more time.

L9=24 m H99= 8 m V9=3

In TSTRINGPAR 24,8,3 Enter. And in TSTRINGPAR
OWP=2 Enter, or click EXla.

To make support 7 to move horizontally then
type in the large text box TSTRING

PH(7)=0 Enter. Click Calculate and DrawiF.
Clicking PFRES33 shows D5(,), D6(,), MF(,) or
DA(,), NA(,}, MF(,).

Fig.5.

| member 5

With the assumptions made the member end forces
and moments can be drawn with their real direc-
tions and values added.

Length L1)5)= 4,81 m, from Show?2.

| The components of the vertical distributed load
of 2 kN/m are, click Show3,

NOB(5)= 1,66 kN/m and NQA(5)= 1,11 kN /m
|l,66*4,81= 7,98 kN 1,11*4,81= 5,34 kN

DA( & 7= 11,9] kN DA( 7, 6)= -19,91 XN
T i T mim Equilibrium?
. 7,98+6,82-14,82=-0,02  4,55+5,34-9,88=0,02 ok
6733- 632
T
"'7"';§ 5 2%
P _ SN
2
” % -~ \~ //-?,.92_ é
B
A4 /)L A 6
422 288 95,74

7.5

| Both correct, and % mom. w.r.t. joint 6=0 ?
i147,17—95,16—6,82*4,81—7,98*4,81/2=0,02 ok.
|With PFRES33 reactions and displacements.

{ Joint 7 with UH(7)=18585/EI to the right, and
‘joint 4 with UH(4)= 9293/ETI to the right is
half of UH(7).

|Fig.&.

|Checking member end rotation, 1s joint rotaticn
UR(5)= —648/EI, that's to the left.

Four separate cases drawn determine together
UR(5), slope of member end 5 of member 5.
Clicking Ux and Uy prints member end displace-
ments Ux(,) and Uy(,) shown on the left.

|

iThe member end displacements alone cause a
'slope (2731/E1+1921/EI) /4,81= 967/EI to the
:left.

Member end moment MF(5,6)=147,17 kNm causes
(147,17*4,81) /3EI= 236/EI to the right.

Member end moment MF(6,5)=-95,16 kNm causes
(95,16*4,81)/6EI= 7T6/EI to the right.

The disributed load of 1,66 kN/m causes
(1,66%4,81~3)/24EI= 8/EI to the right.

Suppose the four slopes added is a slope to the
right, then can be written,

(236+76+8-967) /EI=—-647/E1 1s UR({%)=-C48/EI, ok.

Clickirng ZMAX and MMAX gives the maximun dis-
placements and bending moments for each member.
Member 6 with ZMBX= -13814,1/RI...accurdacy?...
at ¥= 5,98 m from member end &6, perpendicular
+o the member. L11(6)= 5,98 m.

This ZMAX is a component of UH(7)= 18585,0/EI.

6



Click AOAGATIN.

L9=30 m HY99= 12 m V9=3 (V9=2 does not work)
In TSTRINGPER 30,12,3 Enter, click PAR1!.

For all members given EL and 'EA'=8EI.

Click Coord for joint coordinates.

Suppose member 4 is loaded with a vertical mem-
ber load of 6 kN and member 5 with 7 kN.
Click Form2 for input.

p=,P1,P2,NFV,I,FV,LH and type in its TSTRING
pP=,4,4,NFV,1,6,2.5 Enter, click Print data,
double click in TSTRING and type
pP=,5,5,NFV,1,7,2 Enter, click Print data.
Click Show3 to see the load data with the com-
ponents perpendicular to and along the member.

Calculate, CalcTSM5ENSMAX and DRAWISMSNSELCURVE,
Click DrawdF for the four diagrams,

second click PFRES33 for DA(,), NA(,), MF(,),
third and fourth click for reactions and dis-

Example.
PAR=1 vo=3 b4V
3 Fi s P
S
_,’; _|_|_1£ £}
17 4
# 3
/' aAm
/
/ X\
y e
‘s
Folbssm s s £ £ £ 4
P=4Tc 4 mvipi= 1 EV 13
Io&ne 2,50
o8 To § Wevipy= :  EFV 18
1 700 z,00
Click
Pf ip=,3,5,%v, 5, 7,2 0K ] Printdats End| Cls
[FEE@T=r T ¥ T 1 | R T = placemnets.
1 5,20 2,59 i L3 2,59
FERis=l I ¥z 12 FEA(S}=l I  ¥5 L3
5,47 2,36 L 4,37 .8 member 5
FEV(4)sl I PV & WEV(5iel I BV LB
6,00 2,50 1700 2,00
X U= 0,00 @ XL{ 2)= 5,00 m X1 3f= 10,00 m X0 41= 15,00 = |
XL{ 5)= 20,00 m X1( &)= 25,00 m XL{ Ty= 30,00 =
Y1{ 1= 12,00 @ Yi{ 2= §,3 T 3= L33 ® 11 4)= 0,00 =

Yli 5i= L33 =

3
Y1{ €)= 5,33

TI 7= 12,00 m

transverse force diagram

e
-S43 B D53 4= 5484 DE( 3, O SN
437X D6( 4, S 237 KN D6( 34 63 BN
1671 WNm MF( 4, S 028 KNm  ME( 5, 2= -13,86 1
548 Y DS( 5 6 SABEN  DS( 6 I 528 KN
437 1% D6( 5, 6 183X D66 M= -B65 N
3480 N MF(3, 6 13,86 ¥m  MF(6 D= 6,62 Bm
248 N DS( 6 M= 44BN DS(T, B= S4TWN

DL 3, am S3r ks oL A w1 DA{ 3, T BOIKT DT 6 GE W

MEC3, D 1401 KNm M4 e 020 m  SEF( 6 v 662 Nm MF(T, 6= 0,00 K¥m

Sapen ruezien,
(e 437 &% RE( iJ 08 &Y RV (7= 663 KN RE( T 538 &N
TFl e 000.H TH( im 000 EI TV{ D=352,38 B UH( 2=-53735 H1

TV =300 |
TV Mgl ds W1
WiT= e =

UHE( 093! E
UH( Sm-305,86 EX
TE(7» 000 EI

TV( 4w 3650 B
TV( 6m 363,57 B

TE( 4=-05,06 &
TH( 6=266353 E1

Urd 5, &)e=131, 08 Txi 6

Tyl 5, fi= 635,82 07

Bj=137,43 JEL
T S)= 375,00 JEL

Ux{ § 1= 10,8 0x( 7, &=
Oy{ € 7)= 591,13 Uy( 7, €=

0,00 JeY
0,00 /EI

6326 63
A

332/ = Nesx

Member end forces and moments are drawn with
their real directions.

Lengthening? of member 5, with Hooke.

(4,37*2,56) /8EI-(9,67*6,40) /8EI=
(1,40-7,74) /EI= -6,34/E1, member 5 not longer
as assumed but shorter.

Click Ux and Uy for the member end displace-
ments, joint displacements, bottom left.

a1/506—(5/6,40) al=S0f*(5/6,40)= 395 /EI
bl/422=(4/6,40) bl=422*(4/6,40)= 264 /EI
131 /EI
a2/467=(5/6,40) a2=467*(5/6,40)= 365 /EI
p2/363=(4/6,40) b2=363*(4/6,40)= 227 /EI
138 /EI

member 5 gets shorter,
bl+az—-al-b2)= 264+365-395-227= 7,00 /EI

6,34 ~ 7,00 ,5% ok

6A



bending moment diagram "

Going on with the same example.

A horizontal member between support 1 and 7 is
added, just click P9=6 below PAR1 and PY9=7 ap-
pears.

Click Again to make all displacements UV (I),
UH(I) and UR(I) zero. Next click

Calculate, CalcT5M5N5MAX, DRAWTSMSNOELCURVE to
get the diagrams, the bending moment diagram
shown on the left. The largest bending moment,
P= 5 M55MAX( 1)= 19,91 kNm

PARel L%=30 m 85%wl2 m 7%=3 HS=7 DPS7 Qb= 0 }N/m
Loase 1 P= 3 MSSMAX( 1)= 19,51 ke

MOXXK= 19,510565126€38 fm Pl To 7 all mexbers
OWE= 0 K3/m OWP= 0 ki/2 OWY= 0 i/m

P= 1 B8N -14,29 IRx X= €,33m P2 BOXe ~14,29 din X= 0,00 :
Pe 3 BOX= -14,13 kRm 2~ 0,00m P= 4 = 15,01 Wz X= 2,59 =
P=5 )V 19,91 kBm fo 2,573 Pe g MK 7,04 kita X= 9,00 m
P= 7 BAK 0,00 tm %= 0,00 n
S
- |5
75 w7 7
4.3 3
/;,‘5%&5__/ 7 3,05 2, &Y 4 /7 Fod
L!./I 336 1 12.// 3 36T

PRR=] L9=30 m H99=iZ2 m VI=3 HI=7 P¥=f Qb= 0 N/m
Leass 1 P= 4 MSEMAX{ lj= 76,41 iim

MBEXTX= 76,412504127175 kBm P=1 To 6 all members
OWB= 0 Xi/m OWP= 0 XN/a ORV= 0 /m

elastic cus-ve

O4{7)= 14032/EL Z55MAX= 11225/ET

Vim3 N¥sT Phsg 33= O Mi'm

1 ¥=! T2 £ a&ll seckars

(Lcase 1, there is here only one load case.)

Click MMAX to get the largest bending moment
for each member; P=5 MMAX= 19,91 kNm, 2,54 m
from beam end 5. This value belongs to the beam
axis system ‘:::

With clicking PFRES33 one can find for P=5 with
1=5 and H=6 the member end moments

MF(5,6)= 14,54 kNm at member end 5, X=0, and
MF(6,5)= ~7,04 kNm at member end 6.

Click Form2, and with P=,P,X=,L2 in TSTRING,
see the Form2 print shown on the left.

i P=5,0,%=,0 Enter TS5= 2,11 kN M5= 14,54 kNm

P=,5,X=,6.4 Enter T5=-3,36 kN M5= 7,05 kNm
Now at 2,56 m from member end 5.
P=,5,X=,2.56 Enter T5= 2,11 kN M5= 19,94 kNm

If 2,56 m was exactly! at the place of the mem-
ber load force of 4,37 kN then values like here
below were found, left of 4,37 kN T5= 2,11 kN
and rigth 4,37 kN T7= ~3,36 kN.

See the member end forces

DA(5,6)= -2,11 kN and DA(6,5)= -3,36 kN.

The two figures show the assumptions made for

member end forces and moments DA(,) and MF{(,)

and for bending moments M5 and shear forces TS
and T7. Positive answer, direction as assumed,
negative answer, direction not as assumed but

opposite directed.

Going. on with the same example.

Now the horizontal member 7 will be removed,
click P9=7, becomes P9=6.

Hinge support 7 will become a horizontal roller
support, type in large TSTRING PH(7)=0 Enter.

Click Again, Calculate, CalcTSMSNSMAX
and DRAWTS$M$NS$ELCURVE, the second click gives
the bending moment diagram shown on the left.

With PFRES33 to be found, for member P=2,
DA(2,3)= -3,41 kN DA(3,2)= 3,41 kN
MF(2,3)= 21,83 kNm MF(3,2)= -43,67 kNm

Fourth clickon DRAWTSMSNSELCURVE gives the
deformation diagram. Z88MAX( 1)= 11225/EI dis-
placement at member end 7 perpendicular to the
member, also to find with Cls, ZMAX, gives

P=6 ZMAX= -11225/EI X=8,33

=1 DMAX- 3393,2 /EI K= 35,33 m P=3 D5X> 23830 /EI K= &40 =m

=3 ZMAX= 2402,5 /EI K= 5,173 Ped 2= SMLF /EL X L,39=m

Pz 5 ZMpX= -2323,5 JEI k= E.80 P= DEE--11308.3 JEI X= 2.33m
Click PFRES33.... gives UH(7)= 14032/EI.

Clicking JDS=No to JDS=Yes, then UV(I) and
UH(I) are draw, try and see.

LB



Lransyerse force diagram

PAR=2 [9=27,56 m H99=7,24 m V9=5 N9=20 P9=29 (QB=0 XH/m

Lcase 1 P= 1 TSSHAX( l}= 21,76 X§
THAXX= 21,7627629070202 XK P=1 To 29

bending moment diagram

. each case a maximum value,
,all 1 to 29 members.
](QB=Q,7thps now only one load case.)

T5 M5 N5

PAR=2 19=27,56 m H99a7,24 m ¥9=5 E9=20 P9=29 (B=0 kN/m

Lcese 1 P= 1 HSSHAX( 1)= 31,94 kEm
EMAG= 31,9404590523745 XBa P=l To 29

normal force diagram

L
/ "
Bn

o

1 l1:I

K
s
Al

PAR=2 L9=27,55‘l H99=7,24 m ¥9=5 N9=20 P9=29 0B=0 kE/m

Lcase 1 P= 12 NSSHAX( 1)~ 141,36 X§
EEAXCX= 141,355418218592 kN P=1 To 29

elastic curve

PAR=2 19=27,56 m H99=7,24 m V¥9=5 H9=20
Lcese 1 Peo 14 Z5SHAX( 1)= 678,32 /EI

ZARONK= 676,315287956249 /EI P=1 To 29

P9=29 (B=0 kN/m

P=1 MOX= 31,94 dm  X= 2,76m
=3 MaXx= 5,07 om %= 1,45 m
p=3 MBX= §,32m X= 1,38 =m
P= 7 = 7,13kfm  X= 1,3%m
P=3 GAX= 13,60 %M X= 1,04 m
Byl  MAYe 17,53 Mm XK= 35w
=13 Bom= §,50 BEm %= L4 =
P=lS  MAX= 4,47 km  X= 1,35m
P=17 M@Y= 5,06 km X= L,57Tm
P=15 MMA¥= 2,65 Mm X= L,56m
P2l MMRX= 25,73 Bm X= 0,00m
=23 BaxX= 2,35 Wim  X= 0,00 m
P=25 MOX= 0,00 kMm  X= 0,00 m
p=27 MMA¥X= -2,35km = 0,00 m
=i o= —"'?,Tﬂ n= E= N, 00w

TFPI
e

P=10
B=12
P=14
P=16
P=13
P=20
P=22
P=24
P=2€
p=22

Q.
5 W W

o o ik
SNean
MesBu

[ i
BEEBPM

Example. EX2a Click AOAGAIN.
L9=27,56 m, H99= 7,24 m m, and V9=5.

In TSTRINGPAR
27.56,7.24,5 Enter, click PRRZ and the first

picture on the left appears.

OWH=5 kN/m for the horizontal members,
OWP=3 kN/m for the parabola members and
OWV=.2 kN/m for the vertical members.

For all members bending stiffness 1EI and
strain siffness 8EI....arbitrary values...
To type in small text box TSTRINGPAR

OWE=5 Enter, OWP=3 Enter, OWV=.2 Enter.

Click Caleculate, CalcT5HMSENSMAX and
CalcTSMESNSELCURVE. With four successive clicks
the four diagrams appear on the screen with for
each time largest of

Clicking three times on T5 gives each time the
transverse force diagram for one of the three
groups of members with a maximum value for that
group. Not shown here but results here below.
All absolute values.

Transverse force T5.

P= 1 TMAXXX= 21,76 kN ES to 29

p=1 TMAXXX= 21,76 kN = 1 to 10 1lst click
P=11 TMAXXX= 6,08 kN P=11 to 20 2nd click
pP=29 TMAXXX= 14,44 kN P=21 to 29 3rd click
Bending moment M5.

p=1 MMAXXX= 31,94 kNm P= to 29

P=1 MMAXXX= 31,94 kNm P= to 10 1st

P=11 MMAXXX= 17,53 kNm P=11 to 20 2nd

pP=29 MMAXXX= 25,70 kNm P=21 to 29 3rd
Normal force Nb5.

p=12 NMAXXX= 141,36 kN pP= 1 to 29

P= 5 NMAXXX= 113,66 kN P= 1 to 10 1lst

p=12 NMAXXX= 141,36 kN pP=11 to 20 2nd

pP=25 NMAXXX= 15,30 kN p=21 to 29 3rd

Click Cls and MMAX to get the largest bending

moment MMAX for all 29 members printed. The
maxima arise two times because of symmetry.
Member 1 and 10, member 11 and 20,

member 21 and 29.

Click Cls and ZMAX to see the largest displace-
ments perpendicular to the member.

only same ZMAX for member 1 and 10 because of
symmetry, but no symmetry of the whole defor-
mation, support 7 moves horizontally.

Be IMA¥e 335,54 JEI %= 2,76= P=2 ZMAX= 133,05 /EI  X= 2,76 m
=3 DM~ B35, i3 JEI X= 3,7Em P=d DOX= 652,25 /EI  X= 2,7¢m
P=-3 2MRX= 870,15 /EI X= 2,7€m P=¢& ZMAX= 670,18 /EI X= 0,00 m
P=7 ZMAX= 852,25 /EI X= 0,00m P=2 ZMaxX= 595,19 /ET X=

=8 ZMAX= 428,05 /EI X= 0,00 m L 305,54 /EI 1

= DiaYe 353,51 /EI i=n

ML €35,85 JET Xiia 72,32 /EL

ZMRX= §73,14 /EI 2,77 m  P=lb ZMAY= 632,65 /EI X=

DMX= 564,71 /EI 2,00 m P=12 %= 460,11 /EI K=

IMAY= 315,01 /EI Y= 0,00m P=20 MAX= -259,62 /EI X= 3,79 m
P2l  ZMRX= 200,57 /EI Xe 2,6lm P=22 ZMAX= 25,11 /EL X= 4,83 m
P=23 2MBX= 254,57 /EI X= §,22m P=24 ZMAX= 228,90 /EI X= €,95m
P=25 IMRX= 182,52 /EI X= §,05m P=26 xX= 222,09 JEI X= 0,00 m
P=27 MAx=2€7,21 /EI X= 9,20 m B=22 ZMAY= 306,29 /EI X= 0,00 m
P=l¥ D=  3id,51 JET s 300 m




transverse force diagras
load case 10 B

EAR=2 L5=27,5&

Lecase 1 P= [ ISSMBX{ l}= 11,56 kN
Lease 3 P= 3 TSSMRX( 3)= 15,75 WN
Lease 5 P= 5 TSSMEK( 5)= 15,28 &N
Lcase 7 P= L TSSHAX{ 7)= 20,32 W
Lease ¥ P= L TSSMAX( 3)= 21,73 KN

TMBXXX= 2},257943213453% & P=1 To 20

m H95=",24 m V%=5 N5=20 PS=23 (QB=7 /m

Lcase 2 P= L TISRMAX( 2)=
Lecase 4 PB= & TISSMAX( 4)=
Lease & P= L ISRMAX( 6)=
Lecase E P= [ TSSMAX( 3)=
Lease 10 B= L TSEMAX(10)=

14,05 XN
15,56 W&
15,55 &
21,42 N
21,50 N

load case 4

transverse force diagram
granm

DIf 2, D= 4557 1N
DS 2, D= -170 KN

DE( 3, 2= 49,07 &N
DE( 3, 2 1106 &N
ME( 3, = 292 I&m.

D5( 8§, 9= -2037 N
D6( B, 9= 2,49 &N

5
T3 U= ME( 2, D= -14,87 ¥m  MF( B, 9= 2,03 &Nm

DS( 9,10 17,71 &
D6( 5,10~ 134N
MF( 9,10 178 &¥m

D5( 9, 8=
D§( 9, B
ME( 9, B)=
D510, 9=
D6(1L, 9=
MF(10, 9=

2037 B
249 N
4,84 1Nm
1771 &
S134 N
193 kNm

load case 10

bending moment diagram

PAR=2 L9=27,5¢ m HS%=7,24 m V%=5 NKN5=20 P9=25 QB=7 kN/m.

Lease 1 PB= 1 MSSMAX{ l)=
Lcase 3 P= 23 MSSMAX({ 3)=
P= 25 MSRMAX( 5)=
Lease T P= 1 MSSHAX( 7)=
Lecase & P= 25 MSMAX( 9)=
WA= 25,0577210424447 Mim

Lcass =

5,52 kim
19,03 ¥Sm
24,54 kEp
21,71 k¥m
25,06 km
P=1 To 2%

Loase 2 P= 22
Lcase 4 P= 24
Lcase 6 P= 26
Lecaze 8 P= 1
Lease 10 B= 1

HMSTMAX{ 2)=
MSEMRX( 4)=
MSSMAX{ 6)=
M5SMAX( 8)=
M5SMBX [10)=

12,55 ke
22,97 kin
23,95 kNm
22,57 kim
23,58 Km

load case 4

bending moment diagram

. Ipe AEIT RN
DE( 1 3 N
ME( L T= -T0D ANm
DE( 2, 3= 40,07 BN
Dag 2, = A0 AN
MF[ 2, ¥ 691 ENm

DE( 2 IF 4557 N
DE( L I -L70 KN
MF( 2 1= -1457 e
DE( 3, D= 49,07 1
D6 3, 2= 11,06 35

MF( 3, 2= -292 KNm

DS( 8, 9= -2037 N
D6( B, 9= 249 N
ME( N, 9= 2,03 EN¥m
D5( 8,10 17,71 KN
D6( 9,10 134 X
MF( 9,10 1,78 KNm

D5( 9,
D6( 9,
AMF( 9,
D5(10,
D6 (10,
MF(10,

8
8=
B

2037 &N
249 &%
434 Bm
9= 17,71 &
9= -134 1N
D= 193 KNm

Example.

L9=27,56 m, H99= 7,24 m, V9=5.

In TSTRINGPAER 27.56,7.24,5 Enter,
for the picture on the left.

Or click EX2a and New Loads, means no loads.

OB=7 kN/m, the verticakl distributed load for
the horizontal members. Therefore to type in

click PAR2Z

the little text box TSTRINGPAR QB=7 Enter.
Load cases.

1st case QB on member 1,

2nd case QB on member 1 and 2,

3rd case QB on member 1, 2 and 3. Etc.

Click Calculate and then CalcTSMSNSMAX,

to carry out calculations for all load cases 1
to 10. On the right of it has become clearly
visible T5?M5?N5?ELCURVE? to click on, will be
done later.

Click DRAWTS5MSNSELCURVE to get the transverse
force diagram for Load case 10.

Below appear the largest transverse forces
T55MAX () for all load cases, and the lergest of
all, TMAXXX= 21,90 kN is T55MAX (10)= 21, 90 kN.

Now click T5?M5?NS?ELCURVE?, appears TS5 to
replace that long text, on the right of it
Load case 0, click it to Load case 1 and at

same time the diagram is changed.

Click to Load case 4, the new transverse force
diagram is drawn, at same time the necessary
calculations are carried out.

The diagram shows clearly that the first four
members are loaded.

Click PFRES33 for D5(,), D6(,) and MF(,)
values belonging to this case 4.

with

Fig.7.
member 2
D5(2,3)= -49,07 kN
i D6(2,3)= -8,24 kN
il B
4507 226, | ] 4807 D5(3,2)= 49,07 kN
Dihy W06 D6(3,2)= -11,06 kN
MF (3,2)= -2,92 kNm
5 hor.= 0 yes 2,76*7=19,32 kN
5 vert.= 0 19,32-8,24-11,06= 0,02 ok
Y mom. w.r.t. end 2= 0
19,32*(2,76/2)+6,81-2,92-11,06*(2,76)= 0,02 ok

Click Reset and DRAWTSMSNSELCURVE to get back
case 10 with diagram but still Load case 4 to
go on with case 5, 6 etc. if wanted.

click the underlined TS to M5 and a

rclean® diagram appears (not shown here) with
the calculation results for all 10 load cases.
Load case 4 has become Load case 0.

Click DRAWTS5MSNSELCURVE for the bending moment
diagram of case 10

Next click Load case 0 to Load case 4. With
each click the corresponding bending moment
diagram appears, for Load case 4 shown on the
left. Click PFRES33 for D5(,) D6(,) and ME(,).

&



Going to normal force diagrams.

(Only QB=7 kN/m, 1lET an EA=8ETI.)

Click Reset and DRAWTSMSNSELCURVE to get back
case 10 with bending moment diagram but still
Load case 4 to go on with case 5, 6 etc. if
wanted.

Click the underlined M5 to N5 and a
‘clean' diagram appears with the calculation
results for all 10 load cases, and Load case 4
has become Load case 0. Click DRAWTS5M5NSELCURVE
for the normal force diagram of case 10.

normal forze diagram
load case 10

Next click Load case 0 to Load case 4. With

each click the corresponding normal force dia-
for Load case 4 shown on the left,

BAR=2 13=27,5¢ m HSS=7,24 m V9=5 H9=20 P9=25 QB=7 WN/m gram appears,

ot 3 B Bawinl s L | £ memio- muw | Click PERES33 for D5(,) D6(,) and ME(.) .
GnRLEmn REE KRDREBRMaais | Since 1t s still Load o0  menber ona forces
s n Rl et e values, ofcourse, of member end forces

and moments. See fig.7.

"]  click Reset and DRAWTSMSNSELCURVE.

Next the deformation diagram.
Click the underlined N5 to ELCURVE and

normal force diagram
A ““ LR DRAWT5M5NSELCURVE for the deformation diagram
; E“HQ&%; of Load case 10. Click Load case 0 to Load
| { L I R case 4. PFRES33 gives again same results.
1 3
e . _ . P " = Going back to Load case 4 with M5 »
ST SR T s i See T5 M5 N5 and click M5 three times to get

the bending moment diagrams belonging to the
three groups of members, shown here below.

bending moment diagram
load case 4

DE{ 2, 1= 4557 N P5( 9, 9)= 2037 & DS(9, 8= 2037 KN
o6( ), S=-1700 B0 DEL2 I -170 D6( S, 9= 249 KN  D6( 9 8= -249 KN
MF ] D= 02 ENm AMFLY De -1487 WNm  MF(S 9= 203 B MF(9, 8= 434 Nm
DA( 3 3= 9T BN |DI(3 2= 49,07 N D5( 9,10 17,71 & D5(10, 9= 1771 KX
DE( 3, T= -3 8N [DEL3, 2= 11,06 X D6( DI0}= 134 &N  D6(I0, 9= -L34 KN
MFf I = BN ESm JMEC 3, 2= 292 WNm MR S,I0=  17B kNm  MF(I0, 9= 193 KNm

mlastic curve

113
LIS 20 Lcase 1 P= 1 MSSMAX{ 1)= 5,52 iMm Lease 2 P= I MSSMAX( 21= 10,77 Mhm
Lcase 3 P= 3 Hss‘lmx( 3}= 13,42 XNm Lcase 4 P= | HSSMRY({ 4}= 15,0S kfm
Icase 5 2= 1 MS3MAX{ 5)= 17,62 K lcase & P= 1 MSSMAX( 6)= 19,54 kim
Lcase 7 P= 1 MSSMAX( 7= 21,71 kRm Lease £ P= 1 MSSMRX{ B)= 22,57 kRm
Lease § P= 1 MSSMAX( 9)= 23,73 dm Lcase 10 P= 1 Hjssm(lﬂ)= 23,58 kEm

|| o= 23,5835328319€83 m P=1 To 10

b2nding moment diagzam
load cass 4

EAR=2 L%=37,56 m ES5a7,20 m WiwS B9=20 F5=29 QBT KN¥/m 2
Lease 1 B= 12 ZSSMAY(| 1)= 34,86 /EI Leass. 2 P= 13 2S5MRX( 2)= 118,38 /EI 1 &
Tease 3 B= 13 Z5SMAM( 3)= 231,44 /EI Lease 4 P= 13 ZSSMEX{ 4)= 313,54 /EI
Lease 5 P= 13 258MAX( S)= 350,84 /ET Lcase 6 Pe 14 Z5ZMEEX( 6)= 444,11 /EI
Lcase 7 P= 14 Z5SMAX{ 7)= 486,42 /ET Lcase § P= 14 Z53MAX( €)= 517,71 /EI
Lcase 9 P= 14 ZSSMAX( 9)= 536,89 /ET Lcase 10 P= 6 ZSSMAX(10)= 545,37 /EI
muyeris 1222,70055552424 /EI B=1 To 2§ Lease 1 P= I3 MSSMAX( Lj= 4,71 kiw Lcase 2 P= 12 MSSMAX( 2)= 10,26 m
Lcase 3 P= 13 MSSMAX{ 3)= 15,31 tRm Lease 4 D= 14 MSSHRX( )= 17,47 Wim
Irase 5 P= 15 MSSMBX( 5)= 17,25 kim Lcase § P= 16 MSSMAX{ €)= 15,2¢ Wim
Lcase 7 P= Il MSSHAY{ T)= 13,70 Ktm Lcase ¢ DP= 11 MSSMAX( $)= 14,35 iim
STEsETEIEaEvE y Lease _917926;57:.351?::; ;n; ﬁiglrm Lcase 10 P= 11 MSSMRX(10)= 14,55 km
PR T i 1BAK= 17, 75388 =11 To 20
133
=
1/
- bernding moment diagzram
# o 3
Ve i b icad case 4
/E’ '
2
4 ) .
i 2 E3 4 3 | ]
;“"I—-—J— = = - -
L
Bea.md oo s owmcts, Lcase 1 D= 22 MSSMAX( l)= 4,12 kim Lcase 2 P= 22 MSIMRX{ 2)= 12,55 km
5 557 KX 5( 9, 8= 20,37 &N - 4 - - et
R e S Rt lcase 3 P= 23 MSSAX{ 3)= 19,03 kMx Icase 4 P= 24 MSSMAX{ dl= 22,57
Wf T ir 1487 e MF( S S 484 i&m Tease 5 P= 25 MSSMRN( S)= 24,54 km Icase & P= 26 MSSMER( &)= 22,55 Mim
v g - . Tl E DS(O. 9= 1771 % Icase 7 P= 27 MSSMAX{ 7)= 21,60 kRm Lcase € BP= 25 MSSHRX( 2)= 22,6l Liim
BE( D, = 4807 N DS(910- -IATL T (10, 9= 1771 13 Icase § P= 25 MSSMAX( §)= 25,0€ im Lease 10 P= 21 KSSHEX(10)= 21,43 tim
DY Jp 2= -10.06 2% DE( 90 13 &Y - DE, I 1A wd BAXK= 25,0577210424447 i P=21 To 29
AP 3 D= 252 o MR( S0k 178 ENm  MFCO, 9= 1,93 WNa 2o 2 *




Cransverse force diagram F
load case 10

PARs2 19<27,56 m H99«7,24 m ¥9=5 H9=20 P9=29 (Ba7 kN/m

fg::: 3 P 1 TssEX( ) 33,33 X8 Lcase 2 P= 1 TSSEAX( 2)= 35,86 KN
iste P- L TSEEX( 3)= 37,75 BN Lcase 4 P= )| TSSHAX{ 4)= 39,35 XN
Toaze 7 #= SERAY( Sju 40,67 XK Lease 6 Pe L TSEEAX( 6)= 41,75 XN
Taes foss 1 TSEMAX( 7)= 42,59 EN  Leese 6 P= 1 TSSEMAX( B)~ 43,18 KN
1 TSSEAX( 9)= 43,54 k¥ lcese 10 P= 1 TS5SHAX(10)}= 43,66 k¥
TEAOX= 43,6607061204791 XN P=1 To 29
bending moment diagrem 16
load case 10 e 1
tid 11
i
W
]
i T {1 | s i
FAR=: L3=I7,56 m H99=7,24 m VI=5 WIe20 P9=29 (B=7 XH/n
Lowas 1 Pe 1 WSSHAX( Lj= 33,30 MNa Lcese 2 P= 1 KSSEAX( 2)e 39,30 kin
losas 3 Po 1 ESSHAX( 3)= 43,41 ENs lcese 4 P= 1 ESSEAX( 4)= 46,0l kim
Taae 5 e | FSSWAX( 5)= 49,51 ¥im Lcese 6 Pe 1 MSSEAX( 6]= 51,86 kie
L EeewA( 7)- 5365 kNm  lLcase 8 P= 1 HSSHAX( §)= 54,91 kin
Lease 10 P= 1 BSSHAX(10)= 55,92 kEm

Lease § F= 1 BSSHAXN( O)= 55,57 iEm
WMLG= 55,5299918843428 kim F=1 To p< ]

normal force diagram
load case 10

ol
==y

L
==

PAR=2 19=27,56 m H99=7,24 m V9=5 F9=20 P9=25 (B=7 kE/m

load case 10

Lecase 1 Pe= 11 ESSMAX( 1l)= 149,44 kE Lecase 2 P= 11 NSSMAX( 2}= 168,75 kN
Lcase 3 P= 11 HSSMAX( 3)= 166,68 kN Lecase 4 P= 11 RSSEAX({ 4j= 202,37 kN
Lea=e 5 Pw k2 FSSMAX( 5)= 216,63 kR Lcase 6 P= 12 KN5SMRE( 6)= 229,34 kB
Lease 7 P= IR [ M= 235,23 Lecase 8 P= 12 HSSHAX( 6)~ 246,30 kN
Lemse 9 P= 13 MSSHAX( 9)= 250,54 x¥ Lease 10 P= 12 NS3HAX(10)= 251,95 &R
MEAXXX= 251,952671B14205 kN P=1 To 29

transyerse force diagrani /7‘

load case 10

1
i
w
E 1 o
3
1 5 b]i L AL A Al | ! L

VV: 7l 7 s 7 e s
pARs2 19=27,56 m H$5=7,24m V9=5 N9-20 Fo=29 [@=7 Xi/n
feame 1 P= 1 TSSRA¥( 1)= 27,39 k¥ Leass 2 F= 1 TSSHAX[ 2]+ 32,96 kN
Leese 3 P= 1 TSOHAX| 3)= 36,23 kE Lomse 4 Pe 1 TESMAM( 4f= 37,18 kN
lense 5 P= 1 THSEIMAX( 5)= 36,35 kN Tcese & P= 1 TSSMAX( 6}= 34,31 ER
Lemse 7 P= 1 THEMAX{ 7)v 32,02 kF Loase & P= 1 THEMAX( O)= 29,77 kN

|| teane 9 P= 1 TSEHAX( 9)= 28,18 kE Loase 10 F= L0 TSSHAN(IO)= I7,6L kN
TEAOX= 37,1766299089312 kM P=l To 29
; -
bending moment diagram i " ’LZ/

PAR=2 L9=27,56 m HO9=1,24 3 VS=5 E3=20 TI=25 08=7 ki/m

15,11 klm
54,15 kin
58,64 4in

2 WSEEAX( 1)=
2 mESMAX( 3)=
3 NSEAX| S)=
Lcase 7 P= 3 ESSHAX({ 7)= 39,58 kEn
Lcese 9 P= 2 WSEMAX| 9)= 21,79 kiin
MAOX= §9,5318920769567 kEn P=1 To 29

Lcase 1 P=
Lcese 3 P=
Lcase 5 P=

hoase 2 Fe T
Lcase 4 = 3
Temse & 7= 3
toune 8 P= 3
Loase 10 = L1

HESMRX( )= 4L, 5T ks
HESHAX( 4)= 55,51 ks
FEEHAR( Bl A0,
ESSEAX( 0)= 29,07 ks
RESHAN(I0)= 20,72 hi=

NL(23)=1,NH(23)=1,NL(24)=1,NH (24)=1

Example. EX2b

L9=27,56 m, H99= 7,24 m m, and vo=5.

Tn TSTRINGPAR 27.56,7.24,5 Enger, click PAR2.
For all members bending stiffness 1EI and
strain siffness 8EI....arbitrary valus...

To type in small text box TSTRINGPAR

OWH=5 Enter, OWP=3 Enter, OWV=.2 Enter.
QB=7 kN/m for the horizontal members is added,
to type in TSTRINGPAR QB=7 Enter.

Or click EX2b -

Click Calculate, CalcTS5M5NSMAX, wait a moment
until T5?M5?NS5?ELCURVE? gets clearly visible,
gets enabled to click on.

First click on DRAWTSMSNSELCURVE gives the
transverseforce diagram with maximum values for
load case 10, all 10 horizontal members loaded
with OB.

Second click on DRAWTSMSNSELCURVE gives the
bending moment diagram with maximum values for
load case 10.

Third click gives the normal force diagram.
Fourth click gives deformation diagram not
shown here.

Example. EXZ2c. Click AQAGARIN.

Like EX2b, now member ends of the vertical mem-
bers 21 to 29 are hinged connected with the
joints, the joints themselves are no hinges!
When going on with EX2b

to type in large text box TSTRING
NL(21)=1,NH(21)=1,NL(22)=1,NH(22)=1 Enter,
Enter,

up to member 29.
A faster way, click on Form2 for the small form
appearing above the controls and type in its
TSTRING P=,21,29,NL,1 Enter,

and P=,21,29,NH,1 Enter. Or click EXZ2c.
And follow the same steps as here above.

Fig.8.

Normal force diagram for member 19 and 20, the
difference sepends on member axis system

at the lowest member end number.

/g )
% 4 N8
/5% 2
e
Vi Vi
With PFRES33 to find

(NB Own weight 3 kN/m)
NA(19,20)= 251,4 kN

NA(20,19)= -257,5 kN
NA(11,20)= 278,8 kN NA(20,11)= -270,9 kN

pormal force diagram
load case 10

. H

i

”
x

PAR=2 L9=27,56 m H99=7,24 & V9=S H9=20 Fg~28 OE=7 Xi/m
Lcase 1 P= 1L N5SEAX( 1)= 161,02 kN Lense 2 e 11 WSEMAX({ 2)= 173,20 kR

Lcase 3 P= 11 ESSHAX( 3)= 168,21 kN Lesns 4 P= 11 FSSMAX{ 4)= 205,31 ¥N
Lpese 5 P= L1 NSSRAX( 5)= 223,26 XN  Losse & P- L1 MBSHAX| £)% 240,64 WN
j =TT ¥= 11 N5 = 2o, 06 femse B P= L1 KSEMAX{ By= 288,23 ki
Lecase 9 Pe L1 HSSHAX{ 9)= 276,06 kN  Lesss 10 P= 11 WSSHAX{IO)= 270,75 k8

HPAOXK= 276,759003697202 kN P=1 To 29

/0



| MEC 2, 3 1479 KN

TIansvsrsa force diagram
ioad -

Tase 5

D5( 1, =-15139 &5
D6( 1, D= 40,67 LN
IF T, 3= 5 B
DS( 2, 3)=-172,39 k¥
D6( 2, 3= 17,78 &N

DS( 2, = 141,89 ¥
DS( 2 1= 760N
ME( 2, I= 45,61 KXm
DS( 3, 2= 17239 &N
D6( 3, D= -1529 KN
ME( 3. 2 -15.22 &m

DS( 8, 914498 &X
D6( 3, 9= 2,65 kN
MF( 8, 9= 811 KNm
DS( 9,10/=-138,87 &N
D6( 9,10 -3,09 &N
ME( 9,000 1371 BNm

DE( 9. 8= 14498 KN
DS( 9. 8= -11.13 &N
M9, 9= 3,57 Nm
D5 (10. 9)= 138,87 KX
D610, 5= -10,66 £X
NEQ0. 9= 323 KNm

bending moment diagram
load case 5 5

DS( 1, 2=-15L89 &V
D6( L, 2)= 40,67 N
AF( 1, D= -1692 &N
DS( 2, 3=-172,39 &%
D6( 2, 3= 17,78 &N
MF( 2, 3= 11,79 KNm

D5 2, 1= 151,89 ¥
D62, b= 7,60 kY
ML S I 3RS B
D5( 3, J= 17239 &N
D6( 3, 2= -1529 &N
MEF( 3, 2= -1522 ENm

DS( 8, 9-14498 X
D6( 8, 9= -185 kN
ME( 8, 9= Bl KNm
D5{ 9,10)=-135,87 ¥
D6( 9,10y -3,09 &
AE( 9,10 13.71 ©Nm

D5( 9, 8= 14398 &N
D6 3. 8= -1113 &N
ME(S. B= 3,57 BNm
D5 (10, 9)= 135,87 KN
D6(10. 9)= -10,65 EX
AF(I0. 8 -323 e

normal force diagram
load case 5

DA( 5, 4= -22,66 KN
NA( 5, 4= 16831 kN
ME( S, 9= 3,18 Nm
DA( 6, S -2620 1N
NA( 6, 5 162,69 N
MEF( 6, 5= 1092 kN

DA( 4, 5= -10,42 &N
NA( 4, H=-16831 X
MF( 4, 5= 13,6 K¥m
DA 5, 6= 687 N
NA( 5, 6=-162,69 KX
MF( 5, 6= 1572 &Nm

DA( 1,12= 7,05 &
Na( L12)= 21570 &
MF( 1,12 1652 BNm
DA T 347 WM
HA(ILISE 1568 w5
s Y e

MF(12, = -27.90 KNm
DA(3 I3 430 KX
NAQS, 10=-310.55 X
AF(I9,12= -1 N

ctransverse force diagram
load case 5

DI L DeiSR20 B0 DI 2 D= 15820 N
DELL T= 3635 2N DE( L D= 327N
T 1L 0= -10A% Bnm ME( 2, D= -3796 Nm
D55 Im-HR20 EY DI 3, D= 15020 N
D62, D= 2007 EN BS( 3, 2= -129) KN
ME(L D= 3T B ME( 3, 2= AT Sm

D5( 8, 9)=-15820 ¥
D6( 8, 9= 6,05 X
MF( 8, 9= -3425 E¥m
D5( 9,10)=-15620 kN
D6( 9,10)= -12,50 5
MF( 9,10 -36,56 KNm

D5( 9, 9= 15820 kX
DE( 9, 9= 773 N
ME( 9. 9= 36356 BNm
DS (10, 9= 158,20 kX
D6(I0. D= -L28 k¥
AIF(i0, 9)= 2110 ENm

bending moment diagram
Tnad resa §

DS( 2, 3)=-15820 kX
D6( 2, 3)= -20117 &N
MF(Z, 3= 3796 KN
DS{ 3. dea 28 20 X
DEE 3, 4 1600 X
AT 3, 4 4797 Kim

DS( 3, 2)= 158,20 BN
D6( 3, 2= -1291 kN
AE( 3, 2= 4757 BNm.
DE; 4, 3= 15820 &N
DE( 4, B= 1107 X
AT 4, 3 SE30 i

D5( 9,20)=-15820 &X
D6( 9,100 -12,50 X
AMF( 9,10 -36,56 LNm
DS (10,11)=-153,20 k¥
D601 941 BN
MEQO11)= 21,10 KNm

D5(10, 8)= 13820 1
DE(I0, 9= -128 kN
AE(I0, 9= 2110 &Nm
DS(1L10)= 15820 KX
D6(1110k= —$37 &%
ME(ILI0= 14.76 WNm

' Example. EX2b

Click EX2Db.

Click Calculate, CalcTOMENSMAX, wait a moment
and click T5?M5?N5ZELCURVE? and click
DRAWT5M5N5SELCURVE for the transverse force
diagram with load case 10, all horizontal mem-
bers are loaded. Below the maximum absolute
values for all load cases, see prec. page.

For case 5 P=1 T55MAX( 5)= 40,67 kN

Click T5?M5?N52ELCURVE?Z, T5 , still the max
results for all load cases, and click Load case
0 to Load case 5, members 1 to 5 loaded, to see
the diagram appear.

The calculations for case 5 have been carried

,out, click PFRES33 and find
pP=1 D6(1,2)= —-40,67 kN, Reset

Click Click TS to M5 and click
DRAWT5MSNSELCURVE for the bending moment dia-
gram with load case 10 with the maximum values
for all load cases. For case 5,

P=1 M55MAX(5)= 49,61 kNm, see prec. page.
With PFRES33 to find P=1 MF(2,1)= -49,61 kNm.
Reset, M5 to N5 , etc.

Example. EX2c

The vertical members with member end hinges.
Same procedure like done above.

T5, for case 5, see prints with 'H'.

P=1 T5MAXX( 5)= 36,35 kN,
With PFRES33 to find P=1

D6(1,2)= -36,35 kN.

Fig.9.
M5, for case 3, P=3 M55MAX( 5)= 58,64 kim,
‘that's the maximum bending moment.

> A/
R

w1 [ TII__3] 7*
(™)
i e/ 88,84y

T»._/
2 7S o
|ibeo /707
Fg.9 TRt LS
Load case 5 bottom left gives
MF(3,4)= 47,97 kNm and MF(4,3)= -46,50 kNm.

Click Cls, MMAX, see the results here below.
P=1 MMLX = 37,5& kNm X= 2,7¢m
P= 3 MMLY = 58,64 kNm X= 1,34 m
P= 5 MMDY,= 33,72 kNm X= 0,59 m

nommel force diagram

load aasc I

DA(2, I -34% &Y
NAQI2. D=-21544 6N
ME(12, D= -5 IXm
DA(I3.12= 1 70EN
NAQ3 LD 15770 1Y
MF(3 L= 4338 BNm

DA( 4, 5= -11,15 k¥
NA[ 4, 5-15820 LN
MF( 4, 5= 4650 Nm
DA( 5, §= -7.04 X
NA( 3, §=-158,20 &X
MECE 6= 31,66 XN

DA( 3, 4= 2192 &N
NA( S, 4= 15820 &N
MF( 5, 4= -31,66 Nm
DA( 6, 5= -2603 &X
NaA( 6, 5= 15820 &
ME( 5 5= 549 N

DAl )= -593 &N
HA( L% 226 RN

1 Lil= 168 =
DA(I2, 13 -10,06 &X
NA(1213)= 203,79 &N
ME(IZI3= 23,08 BNm

//



Example. EX3a Click AOAGATN.

L9=15 m, H99= 5 m, and V9=3

In TSTRINGPAR 15,5,3 Enter, click PAR3.
For all members bending stiffness 1EI and
strain siffness B8EI. Movable load QB=8 kN/m,
in TSTRINGPAR (QB=8 Enter.

transverse force diagrem

: CE T Parabola members own weight OWP= 5 kN/m,
in TSTRINGPAR OWP=5 Enter.
B Lo n A m e e Tease 2 B 3 TsEGX( 2= 15,55 W Horizontal and vertical members no own weight,
R T EMm smm ml i medhowiis | OWH=O KN/m and OWV=0 kN/m.
el R 7)= 17,328 BF  Loase £ B= @ TSSMAX( %)= 17,73 K Click Calculate, CalcTS5MSNSMAX and four times

TMAXKK= 20,24412612426%2 k1 B=1 To 20

: DRAWTS5M5NSELCURVE to get the four prints on the
left for load case 8, V9*2= 8.
Click Cls, MMAX and ZMAX for the largest ben-
ding moments and displacements for each member
for load case 8.

|

Click T5?M5?N5?ELCURVE? TS5 appears, click
it to M5, N5, ELCURVE. Next click Load case 0
beading wonent diagrem 3 to Load case 3, the first three horizontal mem-
' e ? bers are loaded, see the picture here below.
Load case 3 with P= 3 Z55MAX( 3)= 44,98/EI.
PAR=3 L9=15 m H99=5 m ¥9=3 §9=15 PI=30 [l MH a |
Lcase & P= 7 HSSEAX[ 1)= 14,06 Wi Lrase 2 T= 7 MISMAX| 2}= 14,00 uln
Lcase 3 Pe 8 HSSHAX{ 3)= 15,56 RMm lgase 4 V= ¥ MESHAX{ &)= 1S 49 xRz | _ -
Lcase § P= 8 MSSHAX( §)= 16,48 kfln Tase & Pr 0 WASHAR( B)= 16,19 K P g & ]

Loase 7 P- § MSSHAX{ 7)- 16,02 KEm Lcase 8 Px 0 MSSMAX{ B)= 16,09 kMn
EMAOXX= 16,4947741324067 kM P=1 To 20

- 1 MEAX- -3,29 kim X= 0,00 m P-3 HMAYS =7,38 Wia ¥ 0,00 m i3
b3 MEAX- 6,38 ka X= 183w Ped  MEAN. 6,30 kEa = 0.4 m
P 5 MEAXe <-7,38kHa Xe 2,5l m B=g HEAX -3,20 kRa ¥~ 3,35
e 7 WEAX= -14,06 kNm X= 1,88 [E= 8 HHA- -16,0% KE= K= 0,008
p- 9 EMAX= -8,03 kNm X= 0,00 B Pel)  HEALS 5,53 xim %= L00m / I
Poll MMAX= 5,53 K¥a  X= 0,00 m Pel2  HEAKS 0,03 kNn X LB2@m RS \
p-13  EMAX= -16,09 kNm X= 1,88 m [eld MHRNs 14,06 s ¥ 0,003 1 A
pols  EEAX= 3,20 KN X- 0,00 m Felg  HEAXe ~1i,43 XM= ¥ E,22m
p-17 MHAX= -5,90 kEm X= 0,56 m F=1f  HHAZ 5,50 MEa  Ke 0,56 m
pol9  EMAX= 11,12 ¥Em  X= 2,22 el HEAES -3,29 Wi X= 0,00
PAR=3 L5=15 m H39=5 m V9=3 N5=l5 P5=20 QB=3 H/m

Lcase 1 P= 7 Z53MAX{ l)= 37,41 /EI Lcase 2 B= 7 253MpX( 2)= 37,80 /EI
Toase 3 P= 3 25BN 3j= 44,32 JEI Lcase 4 P= 3 ZSIMAX( 4)= 60,15 /EL
P 1 ZHAX= 18,14 /EI X= 3,35m P=2 ZEMX= 44,15 /EI X= 2,51 m Icess & o= 3 LISEMEN| 5)= iz,l.: JET Lcase 6 P= 10 ZS5SMAX({ &)= 659,14 /EI
P= 3 ba.ivel 65,89 /EI X= 1,96 m P= 4 ZHAK= 65,89 /EL X= 0,00 m Lease 7 P= 11 ZSSMAX{ T)= 70,32 /EI Lcase 8 P= 11 Z55MAX{ 8)= §8,73 /EI
v 5 7ARN= 4405 FT  ¥= MR P= 6 TAES W4 EL %= 0w DONE= 70,3246957475677 /EI P=l To 20
po 7 ZEAX= 28,67 /EL X= 0,00 3 P=8 ZHAX. 37,50 /BT X= 1,88 m
P=9 ZHAX= 58,74 /EI X= 1,68 mn P=10 IRAY= £0,75 JEL X= 1,80 m N 2 N
il TMAX- 60,93 /EI ¥~ 0,00 Pel2 DHX- 58,74 /£ X- 0,00m Calculai_:lons for this case 3 have bgen cax_:rled
= =T, A0®  p=la  INAXe 38,67 /2 X= 188 A out. Click Cls and ZMAX for the maximum displa-
PeiS ZHAX= 7,88 /EI X= 5,00 m P=16 IMAX= 7,67 /B Xe 2,228 _— —_— | .
p-l7 IEAX= 5,58 /EI X= 0,56 m =18  ZHAX- 5,50 ,’:{ - 0.6k cement ZMAX for each member. The main pictures
p=19 IHAX= -7,63 /EL X= 2,22 m P=20 IMAY= -7.,808 = ’ = . . .
== | disappeared, to get it back click load case to
3, 4 etc. until Load case 3 is there again.
[} 3 10 | | m—— u Ed i v L P=1 A= 32,55 /ET X= 3,35m P=2 ZMAX= 42,46 /EI X~ 2,26 m
= P=3 2MBX= 44,58 /EL X= 0,00m P=4{ 2MAX= 30,57 /EI Xe= 0,00 m
/ =3 pii T.02 JEL I= 00m P=6§ IMAX= -3,76 /EI X= 0,03 m
P= 7 DAY= 30,33 /EI Y= 0,00m P=¢8 2ZMAX= 35,23 /EI X= 1,39 m
P=5 2ZMAX= 42,24 /EI X= 1,76m P=19 ZHRX= 42,20 /EI X= 0,00 m
Pell  2MAX= 35,58 /EI X= 0,00 m =1z k= 44,28 /EX &= 0,00 m
15 P=13 2MAX- 10,84 /EI X= 0,00 m P=l4 2AX= -3,52 /EI X= 1,3 m
P=15 DBX= 13,64 /ET X= 5,00m P=l% ZMAX= 18,33 /EI X= 2,22 m
1 B=17 ZMAX= 16,47 /ET X= 0,00m P=13 2MAX= 13,09 /ET X= 0,00 m
s \ P=135 MR 12,05 /ET X= ¢,00m P=20 MAX= 5,54 /EI K= 4,13 m
normal force diagram
1 load caze 6 r
Click PFRES33 several times to get the joint

displacements UH(I) and UV(I}.

PARa3 L9=15 m H99=5m ¥9=3 N9=15 P3a20 0OB<E kl/a

Lcese 1 P= 1 H5SMAX( l)= 37,94 kE Lecase 2 Ps 1 NS5SEAX({ 2)= 41,63 kN
Lcase 3 P= 1 NSSMAX( 3)= 49,97 kN Lecase 4 P= 1 NSSMAX({ 4)= 59,97 kN f— z

Lcase 5 P= L M5SMAX( 5)= 69,49 kN Lcase & Pa= 1 NSSHAX( 6)= 76,14 kB BV (1= WO33 RN BE( 1= 22,98 &X BV ( )= 42,83 &N RE( 7= -22.98 ¥
6 HSSMAX( 8)= 76,49 kN Foimt Spplacernents

Lcase 7 P= 1 MSSMAX( 7)= 78,61 kE Lcase & P=
HRAXXX= 78,61243293655660 XN P=1 To 20 TVl I 000 = TH({ = 0,00 /EI V(2= 33,17 EL TH( 2= 1653 E
i I= 4208 = UH( 3= 1647 EI LV 4= 3531 E1 TH( 4= 1245 E1
Uv{ §= 23 = UH( 5= 13,09 EL V(= IL13 ¢ TH( 6= 12,05 EX
oV T 000 E UH( 7= 0,00 ET TV( 8= 3033 E UB( 8= 1864 E1
UV{ = 21566 B TH( 9= 18,64 ‘E TV(10)= 3523 E1 THQ0= 1833 H
UV{ii= 4220 HF TH(11)= 16.00 EI UVQA2= 2235 /& TH(12»= 9,89
VEs= 109 o TH(13= 902 El uv(4= 157 B TH(4= 8,73 B
V(5= =352 E TH(S= 8,73 E
Fig.9.
member 10 & L/

wl bl 4

elastic curve i ,;I:,:.-D‘/E} @ 55— "5-8/53

1 load cese B8 7

, /8 m v
PARe3 19=15 m HS9=5 m V9=3 N9=15 P9=20 QB-6 kN/m ¥ ¥
lcese 1 P= 7 ZSSMAX( l)= 37,41 /EI lcase P= 7 2ZSSAEX( 2)= 37,60 /EL

Lcase 3 P= 3 Z55MAX( 3)= 44,98 /EI lcase P= 3 Z55MAX( 4)= 60,19 JEI UV(11)= 42,20/EI and UV(4)=35,58/EI

a
Lcase S P= 3 Z5SMAX( S)= 66,18 /EI Lcase § P= 10 ZSs_HAX( 6)= 69,14 /ET
Loese 7 P= 1l ZSSMAX( 7)= 70,32 /EL Lcase § P< 11 ZSSHAX( 8)- 686,73 /ET And maximum displacement for member 10 is

MO« 70,3246997475677 /EI P=1 To 20
pP=10 ZMAX= 42,20/EI __X= 0,00 m. ok
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bending moment diagram
load case 4

DS L, I= ZTAE RN DI 2 De 274 KN D5( 5,10 1353 KN D5(10, 9= -153 BN
DL L 2 5332 0 DE[ 2, D= 37,08 KN D6( 9,100 2024 I D6(10, 9= 5,24 BN
AF L D= S35 ANm ME(2, = 3,79 &Nm  MF( 510)= -1649 KNm  \F(10, 9)= -7,40 B¥m
DS(2 3= 173148  DI(3 2= <1731 KN DSQ0ID= 1166 BN  D5(11,10)= -11,66 &
DE{ 2 3= TSR RN DS{ 3, D= 1503 &N D6(10,11)= -14,74 BN D6(11,10= -026 &N
ALY Te S ENm AMF 3, 2= 521 ENm MFI0M)= 543 KNm  MF(1L10= -815 BNo
DEL S 4= TTIEN D4 3 -TTIRN DS(4,11= 2124 BN DS(1L, 4= 2124 &
{54 TI0RN DE(4, 3= 207 D6( 4,11= -793 KN  D6(1], H= -T.07 1N
MF 3 4@ 15 rEm M 4 3= 46 Em MF( 4,11)= -335 ¥m  MF(1L. 4= 435 m
BEC4, T MIMEN  DE(S, A= 1528 KN DECAIIE ISR DS(, 4 -i5,69 KN
Di( 4 3= +8:%n DE[S 4= -1483 N BEAE= 33Tk D6(12, A= -535 &N
AFC 4, 5= IH Em ME S, = 647 Bm :ﬁj 4i2= 53 Eim AFQ2, 4= 473 BNm
535
/ 6(\ d.u "
8= @ £/ ,2g
s il s ey i« | /5,69
-
7 @ g 3
o
/
675
J L 1&Q :
—_—
2897 2
4 T 625 ;
f
I&go&
' 1878 | 487F BFE 48T
T T
f/g./o,
eyt mactoe.
EF( i) S90€ BN RH( Iy« 2897 kN RV( T)= 49,08 kN RE( 7= -28,97 kN
vl = 000 % TH( 1) 000/MEm OV( 2)= 39,45 /EI UH( 7= 18,74 fEI
iv( T= S5o8 Al UH( 3)= 22,06 /&I UV( 4} 49,10 /&l UH( 4% 17,93 [El
ov( 9= 3125 8 UB( 5 19,98 /1 UV( 8= 10,62 /E1 UH( 6} 19,94 fET
v T 0,00 1 UH( 7= 0,00 /& UV( 8= 2520 /EI UH( 8)= 26,00
oV( 9 2303 &1 UH( 9)= 26,00 /& TUV(10)= 42,09 /1 TH(I0= 2564 M
OVl S545 o1 UR(lI= 291 /= UV(12)e 2746 fEX TH(I12)= 14,72 /£
UVIise 1071 E TH(13)= 14,09 /& V4= 1,20 E TH(4F 13,85 £
YL 28 H UH(IS)= 1385 /1
Lomtmtame
OR{ U= 11,88 /E OR( 2= 552 /E1 UR( 3)= 145/H UR( 4= -9,71 &
UR{ f= 534 EL TR( §)= -0,43 /E1 DOR( T)= 3,84 /EL OR( 8)= -389 /&
UR{ G 450 & UR(I0} 9,03 /I TRQL= 2,09 /EI UR(12)= -102¢ /I
RIS <821 & UR(l4y= -2,61 /I TR(15)= -2,61 EL
pLLBENL NE BR IE RE EI EA LI <P LL BH KL HH BA LE RE FI EA L)
112001001,083;3511412004001,0Bl,aa
2 2 3 00 2 0 01,0 B 2,51 121213 0 0112 o 0 1,0 e 1,88
3 3 4 0 0 3 0 01,0 & 1,96 1313 14 0 013 © 0 1,0 8 1,88
4 4 5 00 4 0 ¢ 1,0 e 1,96 141415 0o 014 ©o 0 1,0 e 1,88
556005001,0BZ,SllSlSDUlDUl,D85,00
sS'JlJIJSI]Dl,IJBE,SSISZLUDUZDUI,UBz,zz
789008001,081,5817311003D01,080,56
g 910 o 0 9 0 0 1,0 8 1,88 8 512 0 0 § 0 0O LO 8 0,5
91011 0 010 0 0 1,0 8 1,86 18 613 0 0 6 0 0 1,0 8 2,22
0 41l 0 011 ¢ 0 1,0 & 1,68 20 714 0 0 7 0 0 1,0 8 5,00
P=1 HEMAX= -5,23 kEa X= 0,00m P=2 MHAY= -5,89 kNEm Y= 0,00 m
P=3 HEAX= 6,50 kEm X= 1,09 m P=4 HEAX= -6,47 k¥n X= 1,96 m
P=5 HEAX= -5,74 xEn X 2,51m P=6 HMMAX= -6,49 kfn Xe 0,00
p- 7 HEAX= -14,06 k¥ X= 1,88 m P- 8 EFAX= -16,49 K§m X= 0,00 m
p= 9  MAAX= 6,16 kB X= 1,05w b-lp HENE T EE 1= 0,00 a
p=1l HHAX= 5,29 kiim X= 0,00 m P=12 HEAX= -4,42 kNn X= 1,80 m
p=13  EERX= -3,87 X§m X< 1,88 m DPecl4  HEAX= 0,00 kEn X= 0,00 m
P=15 MEAX= 5,23 kB X= 0,00 m Prl6 ¥MAXs -12,83 Kim = 2,22 mn
P=17 MARXa -3,80 kEn X= 0,56 m P=18 MEAX= 4,85 kEn X= 0,56 n
Fo19 WEAX= 4,45 kEm X= 2,22 w Pa20 MEAX= 3,87 KNm X 5,00 m
P=1 ZMAX= 37,60 /EI X= 3,35 m P=2 ZAAX= 56,50 /EI X= 2,51 m
P 3 ZHAX= 60,19 /EI X< 0,3 a P=4 ZHAX= 41,98 /EI X= 0,00 m
p= 5 = 7,09 /EI X= 0,00 m P=6 7MAXe -10,60 /EI  X= 0,07 m
P2 TNAX- oc,00 ,TI i 0,00, F O DA 10,00 /BT n 1,00 u
P=9 ZRAX= 56,49 /EI X= 1,88 = PeolD a.tvel 56,91 /EI X= 0,38 m
P=11 THAX= 49,10 /EI X= 0,00 m P=12 ZARX= 27,46 /EI X= 0,00 m
p=13 ZMAX= 10,71 /EI X= 0,00 = P=l4 ZMAX=  -3,59 /EI  X= 1,88 n
p=15 ZHAX= 26,00 /EI X< 5,00 m P=l6 ZMAX= 25,64 /EI X= 2,22 m
P=17 ZHAX= 22,91 /ET X= 0,5 m P=16 ZAkX= 19,98 /EI X= 0,00 n
P=19 ZHAX= 19,94 /EI X= 0,00 m P=20 ZHAX< 14,79 /EX X= 4,26 m

Click ELCURVE to M5 and click Load case 0

[to Load case 4 which gives the picture shown on

.ces D5(,),

|Own weight parabola members,

the left. The first four horizontal members are
loaded with QB= 8 KkN/m.

Still parabola members own weight OWP=5 kN/m,
horizontal and vertical members no own weight.

All calculations for load case 4 have been car-
ried out, click PFRES33 to get member end for-
D6(,) and member end moments MF(,).
And clicking for support reactions an displace-
ments.

Fig.1l0 and 11.

Left half of the frame which is cut at the
right of joint 4, cutting member 11 and 4.
Member 4, and 3, is not printed to avoid a mix-
ture of lines and numbers.

lengths can be

found with a click Show2.

‘member 1 P=1 3,35*5= 16,75 kN
member 2 P=2 2,51*5= 12,55 kN
member 3 P=3 1,96*5= 9,80 kN

Four members loaded with 8 kN/m.

4*(15/8)*8= 60,00 KN
99,10 kN
Support ractions
RV(1l)= 89,08 kN and RH(1l)= 28,97 kN.
Fig.11. 5;2-5;' y )
/369 \ 77
5,358
293
/5,2 Z
‘ 4,65 ¥ &=
member 11

| MF(4,12)= 5,29 kNm, positive answer,

D5(4,12)= 13,69 kN, positive answer, so as
assumed to the right on member end 4, on joint
4 as large as but opposite directed.

D6(4,12)= 5,35 kN, positive answer, so as
assumed to the fight on member end 4, on joint
4 as large as but opposite directed.

so

asassumed to the right on member end 4, on

‘joint 4 as large as but opposite durected.

Member 4 same procedure.
D5(4,5)= 15,28 kN and D6&(4,5)= 4,65 kN
MF(4,5)= 2,93 kNm

Y hor.=0 ? 13,69+15,28-28,97= 0 ok

Y vert.=0 ?

60,00+16,75+12,55+9,86-89,08-5,35-4,65=0,08 ok
Y mom. w.r.t. joint 4=0 ?
60,00*3,75+16,75%4,69+12,55*2,81+3,80%0, 94
+28,97*5+5,29+2,93-89,08*%5, 625=
225,00+78,56+35,27+9,21+144,85-501,08=0,03 ok

Load case 4, preceding page with

p=8 M55MAX( 4)= 16,49 kNm, (absolute value).
With Cls and MMAX follows

p=8 MMA¥= -16,4% kNm, a negative value which
pelongs to the beam axis systeml:jr.
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| Example. EX3b BOBGAIN

3 | 19=15 m, H99= 5 m, and V9=3 (Like EX3a.)
In TSTRINGPAR 15,5.3 Enter, and
i 5 ks click PAR3 now!, not later.
y In TSTRINGPAR OB=8 Enter, and for parabola
cransveTae Loret S o g J members own weight OWP=5 Enter.

Horizontal and vertical members no own weight,
OWH=0 kN/m and OWV=0 kN/m.

FAR=3 L3=15m 855%=5 m V=3 N5=15 P9=20 QB=2 WN/m
1

Lcase P= 7 TISSMAY{ l)= 3,16 kN Lcase 2 P= 2 TSEMRX({ 2)= lZ,DgRN
el B ] T o) CRE i Now joint 8 and 15 are supported.
Due Demem ey e S S @ | Joint 8 a hinge support, PV(8)=1 and PH(8)=1,
| joint 15 a roller support, PV(15)=l.
T . N S g A /1~1_y | Click in large text box TSTRING and type

PV(8)=1,PH(8)=1,PV(15)=1 Enter.
o Or click EX3b.

X | The construction is symmetrically loaded, but
] = X the construction itself is not because the two
supports 8 and 15 are different.

PAR=3 =15 H535=5 V9=3 RG=15 PS=20 0B=3 ¥H/m . .
Lrsee 1 7o 19 MSSMAE( 1= 6,16 DHm lciss 2 P= 1 MSHGX( 2)= 6,45 ¥Em Click Calculate, CalcTSM5N5MAX and four times
T 3 -le wSSX(3- 1L25xB lews § -l¢ MBGX(4- 1% | | DRAWTSMSNSELCURVE to get the four prints on the
Lease 7 P= 13 MSQDX( T)= 12,43 Wi lease 3 P13 MSSON( D)= 32,00 B left for load case 8, 8 hor. members loaded.

MERYETEe 13,28706552B6091 kB P=1 To 20 .
| To compare with page 12.

=1 maxe 4,60 K®  X= 0,00m ¥=21 BOx=  -7,53 din = N30 m o .

B3 MOX- 637 M %= L93a §=3 WEs 31 im  %= 0,078 For all members bending stiffness 1EI and

P=3 e -7,22 dim X= 2,51m P= & BR%= -§,9 ke X= 3,358 | . .

P71  MUX- -3.55 dw K= 199 a P-3  JMAXe 13,51 Mm %= 0,00 3 strain siffness BEI.

P=9 M- -7,81 ¥m X= 0,00 m P=l0 MR- 5,6 kfim X= 1,86 = |

P=il o 5,6l kdm X= 0,00m P=l2 BRX- -8,92 kim %= 1,3t m

Pold MRXe -11,37 XSm X= 1,88 m Pold MK -4,08 kFm X= 0,00 m 'l -
=n WAL o, TEE %= 500m Telf  MmI- -1L,$7dm X- 2,22m C]_-le Cls, MMAX an(_i ZMAX for the largest ben
Pel7 @G- -6,131@ X= 0,55 Pel3 MBXe 337km ks 0562 || ding moments and displacements for each member
Psly MM 12,00 X X= 2,33 & P=20 0= 6,49 kRm X= 5,00 =

for load case 8.
Click T5°?M5?N5?ELCURVE? TS appears, click

b1  oow= 12,35 /BT X= 3,35 m Pe2 48X= 39,20 /B2 X= 23lm - i
P=3 DOX- 65,78 €1 Xe 1,36 m P~ ZRE= 65,32 /E1 X 0,25 m it to M5, N5, ELCURVE. Next click Load case 0
b5  IEX- 51,24 /EL X= 0,00m Ps§ AfXe 23,73 /ET  X= 0,00m X -
P71  DEXe 3,90 /EI  X= 0,93 m P=d O8Ne 24,12/E1 X= LSER to Load case 3, the first three horizontal mem-—
bo s DMXe 45,62 /LT %= 1,33 m P=10 Z@X= 61,3 /EI X= 029 m ;
P-l.]s. DOX= 10,39 JEI %= 0,09: pelz  ZMAXe 82,52 /EI %= 0,00 m bers are loaded, see the picture here below.

. 0.3l /EL X= 0,00 @ Pelq ZMks 15,89 /ET  X= 0,00m | | . - i
:t; :xh S:,:; ;z'x X= g,n 2 mlc  DOXe -T.G/El K= 0,00 m Load case 3 with P= 10 Z55MAX( 3)= 38,27 /EI.
bol?  OOX= -5.16 /EI %= 0,00 m Pel3  ZX~ -1L,77 /EI ¥~ 0,56 m
P19 DON= -14,32 /EI  X= 2,22m P-20 ZMX= -14,85 /EI %= 5,002

elaptic curve
Iy load cage 3 ks

normal force diagram
PAR=3 Ly=l5 m B3935 m V9¥=3 N9=15 V=20 (B=2 A/m

dgart Sase O Lcass 1 Pe 11 ZSSMAX( l)= 28,87 /EL Lcase 2 P= 1) ZSSMAX( 2y= 29,9 /EX

= _} Lease 3 = 17 ZSSMAX( 3)= 3%,27 JET ILcase 4 P= 10 ZSSMAX( 4)= 51,97 /EI
Toase © T 10 IonERN| 5)= 53,18 JET Lease 6 = Ll Z33MAX{ &)= 65,02 /EI

Leame 7 P- Ll Z5SKRX{ Ti= 10,55 /EI Lcase 3 P= Lt Z3SMRX{ 9)= 70,34 JET

P=
FARed L1 m HB0e3 @ Vie3 HGw1S PS=30 (Bt 3R/m SeAAXe 70, 5453780109274 JET Pel To 20

tepme 1 F= 1 EERMAX( l}= 35,73 kN Lesss 2 P= 1 BERON( 2)= 45 E2 BN
3 3 3= 1 RESWER( )= 57,02 W louss & T= 1 NHESHRX{ 4)= EN, I8 LN . . .
jine i 1mmn(£-wqﬁm Lesoe & Pe L meRm fe 035 o Calculations for this case 3 have been carried
Lesss 7 = 1 BESMNE( T)= 91,21 KN Iogme B = 1 ESSHRM(| 3= 1,15 kN 3 . . _
erste 51,2056532171243 W P=1 To 20 out. Click Cls and ZMAX for the maximum displa
cement ZMAX for each member. The main pictures
, disappeared, to get it back click load case to
3, 4 etc. until Load case 3 is there again.
L Y EUTE LN & SN AP P LA S ™Y 10 I T e 7 Flm
P= 3 MR = 31,23 /EI X= 92,3lm P=4¢ DX 34,34 /ET X= 9,90 m
P= 5 DX 1%,70 /EL X= 5,00m P=§ ZMRX= 7,14 /ET X= 9,9 m
p= T ZMAX= 15,57 JEY ¥~ L,20m P=3 ZMAX= 31,55 /EI X= 1l.32nm
= 3 pa v el 38,25 /EL X= 1,38 = Pel0 M= 35,27 /FL d= 0,22 m
p=1l M= 35,3¢ /BT %= 0,00 m P=l2 -1 8 35,47 JEI = 0,08
p=13 ZMAX= 13,93 /BT X= 0,00 m P=l¢ ORK= 3,70 /EI A= 9,00
elastic corve 1 p=ls pd 1y G 2,34 /ET Xe 1,9 m Pelé ZMAX= 5,21 /EI X= %1% m
1 load case 8 - Pel7 URXK= 2,9 /ET X= 0,07m D=8 ZHAK= -2,32 /EL ¥ 0,3Em
p=13 = -3,37 /LT ¥= 2,22m P=20 MAX= -3,62 /EI ¥= 5.00n
L5eis m OS5 g Vi) EE=lS EG=10 (SeS XN/m ) Click PFRES33 several times to get the joint
$ I 1 = 28,57 /EI L=ad 2 P= 10 I5MAX{ 2)= 5,86 JET B e —————
4 ::iu ?,i;’ﬁ{ i’;. 3637 /T losms 4 P— 10 ZSRAX( 4)= 51,87 /EI displacements UH(I) and UV (I).
i T)w &3, 18 /EI Lza 6 P= 1l Z58MAX( &)= 65,02 /EI e _
Lease 1Bk z:ﬁ: 1:= 70,55 /BT loeme 5 Po 1l ZSSMRE( 2)= 70,54 /EI uv(8)= 0,00/EI Uv(l5)= 0,00/EI
exre 70,5433720108274 /EI B=l To 20 UH(8)= 0,00/EI UH(15)= -3,62/ETI

e



vransverse force diagram

lcad case 3

i j\ TR R 1
f bending moment diagram
i igad case 3 =
B IR o TWEBN=F T p 1
1 7,00 L, 80 1 7,00 L,40
NEB(9)=l I 2 2 BE3{1))=L I E2 2
L1000 1,40 1 ton L,40
5CB{i)=l T Q3 ek} L3 s Nea(li=l I 26 Q7 e 7
L 2,3 23 593 335 L -§,14 -3,14 0,90 3,35
moB(2)=l I Q3 2] L3 L4 WQA(2)=l I [+13 7 Le L7
1 3,74 3,7 0,99 2,51 L -3,32 -3,32 2.9 2,51
mga(3)=l I Q3 3] L3 L4 RQA(3=l I "3 Q7 L6 L7
1 4,79 4,79 0,00 1,9¢ L -1,42 ~1,42 0,00 1,9€
NCe3(di=l I 3 o3 L3 L4 HRQR{#)=Ll I a6 Q7 L€ L7
L 4,79 4,73 0,29 1,96 1 1,42 Ll,42 9,00 1,96
O3 (5i=l I oz} 2] L3 L4 MOA{3)=l I Qe Q7 Lé L7
T 3,74 3,74 32,00 2,51 L 3,32 33z 0,00 2,50
FC3(8i=l I @ 1 L3 L3 BOR{6)=l % Qs @ L& 14
1 290 2,30 0,00 3,3 L oa,1¢ 4,14 0,00 3,35
NQV{l}=l I Qv *\8 a3 LE4 BHOV(2)=l = asv Qv 83 he: ]
L s§,00 500 0,00 1,39 i 5,00 5,00 0,00 L.B3
Nov(3)wl I Q3v v LE3 LES Rovidi=l T Q3 Qv a3 Lad
1 390 5,92 92,99 L,3% i s,00 5,00 0,00 1,38
BQVisi=L I v Qv L33 LB HQV{§i=l I Q3v Qv a3 134
r 5090 592 3,90 L,3% L s, 5,00 9,00 L3

Example. EX3b one more time. AOAGAIN

1.9=15 m, H99= 5 m, and V9=3 (Like EX3a.)

In TSTRINGPAR 15,5,3 Enter, click PAR3.

In TSTRINGPAR ©B=8 Enter, and for parabola
members own weight OWP=5 Enter. OWH=0 OWV=0
Click in large text box TSTRING and type
PV(8)=1,PH(8)=1,PV(15)=1 Enter. Or click EX3b.
Member load forces NFB(P) are added for the

! members 7 to 11, 4 horizontal members. There

fore click Form2. One load force I=l.
p=,Pl,P2,NFB,I,F2,L2
pP=,7,10,NFB,1,7,1.4 Enter.

Click Print, see results here below.

P=7 To 10 §Esip= 1 E2 2
L 71,2 140

STORE NR=? GET Labe¢

OK |  Frint daty End| cCIs

PF |p=,7,10,%9,1,7,1.9

Click Cls and Show3 for the member load forces,
not showing NQB() with QOB=8 kN/m.

Click Cls, Calculate, CalcTS5M5NSMAX and
DRAWTS5MSNSELCURVE two times for tranverse force
and bending moment diagram.

Next click T5?M5?NS5?ELCURVE?, T5 and click
Load case O to Load case 2 which gives the dia-
gram shown on the left.

Click T5 to M5 , Load case 0 again,
and click to Load case 2 which gives the cor-
responding bending moment diagram.

transverge force diagram
lcad case 2

3

DS 1, = 27,70 KN D5( 2, e 227,70 &Y D5( 9,100 63 LN DS(ID, 9= 63+ kN
D6 I, I 5432 &N D6 2, 1= 3506 kX D6( 9,10 -16,53 KN D610, P -5,17 kN
MF( 1, 2w 663 &Nm  ME( L I 332 KNm MEC R0 A7 BNm MFTIO, B =343 Kim
D5 2. 3 1971 kN D5 3, 2= 1971 IX DE(I0 15 165 BN DI LAY
D6( 2, 3m -26,66 KN D6( 3, 2k 14,12 N D6(1011 623 KN D6(11,100= 0,77 kN
ME( 2, 3 436 ENem  MF( 3, 2 098 WNm  AF(I0ID= 435 ©¥m  MFQLI0- =401 KNm
DE(3, 4 823 KN D5( 4, 3= 823 KN DS( 4,11 -13,12 1N D3], 4 13,12 kN
D[ 3, 4 9.2 KN D6( 4, 3= 005 KN D6( 4,11 -3,47 KX D6A1L, = 353 KN
MF(3 O <138 ENm AT S, 3= 329 KNm AMP( 410w <335 W¥m o ME(LL 3= 0,04 I&Nm
D5( 1, 9= .82 kN D5( 9, I -2,82 KN DE( 5,12 -7,61 &N D5(12, 3 7,61 kN
DE( 1, D= -3024 KN D6 5. I= 3024 &N D6( 5,13= 02 &N D6(12, 5= 0,12 &Y
ME( I, 9% 6,51 Nm MK, I 736 kNm MR 5= 0,68 KSm  MF(IZ, = -354 ENm
D5( 2,10 799 &N D510, 2= 799 kN D5( 6,13 -329 &N DS(13, 6= 329 EV
D6( 2,100 11,20 kN D6(J0, 2= 11,40 kN D6( 6,13 1350 KN D6(13, 6= 150 &N
ME( 2,10  79% Nm  AF(I0. 2= 978 KNm M 613 173 KNam M3, 6= 539 Bm
D5( 3.11= 1147 EX D5 (11, 3 -11,37 &N D5( 704 1,03 kN Di(14, 7= 103 EN
DE( 311 430 LN DS(11, e 430 KN D6( 7.1aw 592 KN D6(13, 7= 552N
AF( 32D 232 KNm MF(IL, 3 406 KNm ME( Mk 2224 Nm  ME(IE, T 2,38 KNm

bending moment diagzam

load case 2

X

63
i

oy L S 140
] ™ 5,43 ;
’@s—mu L g;: Ll 9
i~ ) §/ s o ﬁﬁgﬁ (
7683 547| !
&
3z Ki
e =
| \
93 by Mz T AN
853 L0 790 799 798
’ Wik

Fig.12.

Clicking PFRES33,some parts are printed on the
left. See the underlined values belonging to
the members 8 and 16 here above.

Po L L el ~£,€3 Kim XK= 0,90 m =2 W= -4, 88 X 0,00 m
P= 3 MNX= 3,24 kEm X= 1,49m T=14 bl =3,%5 e K= L, M=
Pe s MGKe 4,72 Xe 2,5lm Fes M0E -3I5MR X J00R
P= 7 WX 4,6L in X= 1,09m =32 = -3, 74 Ei= = 3.00nm
P= 9 1BRX= 4,39 Ko X= 1,40 m P=lT fe i 4,5 = X= Listm
Pmll BMRX= 4,33 kfm  X= 0,00 m =iz L -2,32 M= %= Li32=
Pell PR -5,65 ki Xw 1,38 m PF=l3 e  =2,77 K= A= HOT @A
Pols BX= 7,4 KRm  X= 5,00 ®m E=lf o  -0,7 k= X= 3,32 M@
polT  MMX=  -4,06 M Xo 0,58 m WIT WEANs 551 EEm K= 0w
P=ly j v Cl 5,53 ko < 2,22m Pell j el 2,98 = X= EW0m
Tnid "739A %
member 8
D5(9,10)= -6,34 kN D5(10,9)= 6,34 kN
'D6(9,10)= -16,83 kN D6(10,9)= -5,17 kN

MF(9,10)= -8,74 kNm MF(10,9)= -5,43 kNm

member 16

D5(2,10)= 7,99 kN D5(10,2)= -7,99 kN

D6(2,10)= -11,40 kN D6(10,2)= 11,40 kN

MF(2,10)= 7,98 kNm MF(10,2)= 9,78 kNm

Equilibrium...?

/5



bending moment diagram
1 icad case ? it

PAR=3 Li=i3 m FFF=3 m Vv=3 B3=13 P20 08=3 Hiim
Lease t Pe 13 MSSMRX( Li= £,iF B Lease 2 Iw 1€ MS3MX( 2t=  €,35
Lcase 3 2= 1§ MSIMNK[ 3)= 15,33 s Loss= § = 1§ MISMAX{ 4)= 13,25 Xm
Lease 5 P= 16 MSSMAX{ 5= 15,74 tEe Loase § 7= L& MSSMX{ ©)= 2,1l K&
Lease 7 P= L3 KSSRGX{ 7)= 12,40 dim  Loser 2 P= 1y MSSMAX{ &)= 12,00 kim
WMOUOO= 13,287063523:5L Kiim el To 37 all mestacy
PAR=3 L3=l5 n F9Fe5 m Y¥=3 He=L3 P5=27 3= W/m
Lease 1 P= 19 MSSMAX{ 1)= §,l¢ im Loase 2 P= L& MSSMRX( 2)=  §,45 M@
Loage 3 P= Lé MSSMRX| 3)= 11,29 kEm Loase 4 2= L& MSHON( 4)= 13,29 ke
Lease 5 P 1§ MSSHAX( 5)= 12,34 kAm Loase §& P 1§ MSSMRX( €)= 2,11 Mm
Lcase 7 P= 13 MSSMAX{ T)= 12,43 kim Lcass 3 D= 13 MSHOR( 3)= 12,00 e
WA= 13,237365529699 KRR P=l To 20 =il oembecs
Lease L P= 13 MSSMX[ L)= 5,70 k@m Coase 2 P= 3 MSSMAX( 2)= §,02 MW
Loaze 3 P= 3 MSSHAX[ 3)= 9,25 kRm Lcase & P= 3 MSROW{ 4)= 19,75 Wz
Lecase 3 P= 3 MSSMAX( 5)= 10,39 kiim Lcase § D= § MSIMX( €)= 10,76 Km
Lcase 7 P= 1) MSHMAX( T)= 13,43 i3m lcass Pe 13 SSmON| fe L1 37 kB
MRON= 12,432957222135 idim  B=7 Io 14 kiTiconsal Sespers 7
Lcase | P 5 MSSMAX( )= 4,14 k¥m Lcape 2 P= I MSSMX( 2)= 5Ll kEm
Icase 3 P= 1 MSSMAX{ 3)= §,52 k¥m Lcase § DP= 2 MSEMAN( §)= 7,24 M=
Lecase 5 P= 2 MS3MAX( 5)> 8,05 kKRR Lcase § P= 3 MSSMAX( @)= 3,31 iKim
Lcase 7 P= 2 MSSMRX( 7)= 7,3F HRm  Icase 8 P= 2 MEGGX( e 7,63 MR
M= 7, 1254463401981 iftm TR TN 5
Lzase 1 P= 1% MSSHMAX( l)=
Lease 3 Pw 1§ MSIMAX( 3)=
Lease 5 P= 1§ MSSMAX( $)=

T P

Loase 1 MSSMAX{ Ty=
MK 13, 2377859236091 kim

A

p\\. N ou " ;._A‘
};” ‘3:’ w
i

7/

|

/ bending momentS diagram i

load case B -

Lzase L P 13 MSHEX( l}= 5,70 kBm Lcase I P= 3 HSSMAK( 2)= 6,02 Kim
Lcase 3 P= ¥ MSSMAX( 3)= 5,25 Km Lcase & Pe 3 HEEMAX| §i= 12,73 =
Lcase 53 P= 9 MssMaX{ 3)= 10,59 ¥Bm Lcase £ Pe 3 M5IMAX{ E)= I0,7€ iiim
Lease 7 Pe 13 MSSHAX{ 7)= 12,43 kfm lesrr ¥ e 13 MsseX| Nle 11,37 e
BRI 12,4$32957322135 Kim P=7 To 14 horizomtal mechats /

banding moment diagram

0 load caze 3 -
Toase | P= 5 MSSMAX( l}= 4,14 kim Lcase 2 P= 1 MSEGX( 2)=  S,ll dim
Loase 3 P= 1 MSSMAX{ 3)= §,52 e Lomse 4 Pe 2 M3SMAX( d)= 7,24 kim
Lcase 5 P= 2 MSSMRX( 3)= 2,05 kEm Lcase € p= 5 MSSHRX( &)= 9,51 kim
Lease T P= 2 MSSMRK( T)= 7,33 kRm Lcase & Pw I MINGKI Fle .33 kRw
MK 5,91256483400L091 IR P=l To 6 parabola s=mdCs 2

/
L )
4

bending moment daagoam
1 load case 3 =

Locage 1 D= 13 MSSMRX{ L)=
Lcase 3 D= 1§ MSSMRX( 3)=
Lecase 3 = L& MSSMAX{ 5)=
Lcase 7 2= M5SMRX{ T)=

BQO= 13,2370§33236091 kia

‘Example.
Like page 14. Plus PV(8)=1,PH(B)=1,PV(15)=1!

EX3b

L9=15 m, H99= 5 m, and V9=3 (Like EX3a.)
In TSTRINGPAR 15,5,3 Enter, click PAR3.
In TSTRINGPAR (B=B Enter, and for parabola

members own weight OWP=5 Enter. OWH=0 owv=0
‘Click Calculate, CalcTbM5NSEMAX, second click
DRAWT5M5NSELCURVE gives bending moment diagram
for load case 8. -

With a click on Show4-0B maximum results for
four cases are printed with T55MAX (), second
click with M55MAX () like shown on the left.
Click three times on M5 of T5 M5 N5 for three
diagrams belonging to three member groups.
Click T5?M5°?N5?ELCURVE?, T5 to M5 , and Load
case 0 to Load case 2, next M5 (T5 M5 N5) three
'times for the bending moment diagrams shown
‘here below.

i
U]

MSEMRX( 1)= 4

| == ! Pe 3 L4 im Loars 3 = 3 3.
feas= 1 P= 1 MSBEX( 3)= 5,52 Km [caes § = I IRRAN| dje 7,10 HE
foase § P= 2 MSSMAN( 5)= 3,08 ¥fim  Loase § Fe § HBMAX| §)= 9,3 ER
Leage T P 2 MSEMEK( T)= 7,20 M Loase 8 Pe 3 MEGEX| 3= TEFHER
M= 3,5125446330402L kB Pol To § perxbols sesbers 2
' Tease 1 P= 19 MSSMAX({ Y)= & 18 dm lomse 2 Be L€ T
Lease 3 Pe 15 MSSHAX( 3j= LL,2 kin  Lowss & Pe IS T=
lcass 3 P= 1§ MSSMBX({ 5)= 12,3 Kim Lcase € = I iz
Lewse 7 D= 19 MSSMAX[ T)= 12,32 Mim  Icase 5 P= Ly MSSMAK( 3)= 12,00 =
|| momo= 13,2570€9323699L km =5 To 23 vertical mewbers 3

bending moment diagram
load case 2

pending moment diagras
load case 2 -

bending moment diagram
load case 2 - 2

5 /E/"?\\?\_ -

bending moment diagram
icad case 2 -




P=11 To 22 harizontel members
ROB(LL)=L T 03 04 L3 L4 HOB(12)=1 I Q3 02 L3 14
1 5,8 5,86 0,00 3,88 1 5,86 5,86 0,00 3,88
KOB{13)=1 I a3 04 L3 L4 ROB(14)=1 I %) 04 L3 L4
i 5,86 5,86 0,00 3,80 1 5,86 586 0,00 3,88
RQB(15)=1 T 03 04 13 L4 NQB(16)=L T Q3 Q4 L3 L4
| s,86 5,86 0,00 3,88 1 5,06 5,86 0,00 3,88
WQB(17)=1 L q3 04 L3 14 HEB(8)=L I Q3 04 L L4
i s,86 5,8 0,00 3,88 1 5,86 5,86 0,00 3,88
HQB{19)=1 1 a3 04 L3 L4 HQB{20j=1 I Q3 Q4 L3 L4
I s,e6 5,86 0,00 3,80 1 5,86 5,86 0,00 3,88
HOB{21)=1 1 Q3 DES L3 L4 HQB{22)=lL I [k} Q4 L3 L4
1 5,86 5,86 0,00 3,88 1 5,86 5,86 0,00 3,88
P=1 To 10 pearebpla meabecrs
HeB(1)=1 I Q3 a4 L3 L4 HOA(Lj=L I 06 07 L6 L7
L 3,29 3,29 0,00 5,47 1 -3,26 -3,26 0,00 5,47
HuB(2)=L I Q3 Q4 L3 L4 HQA(2)=L L [[3 a7 Ls L7
i 3,66 3,66 0,00 4,50 1 -2,83 -2,83 0,00 4,90
§UB(3)=1 I 03 04 L3 14 HQA(3)=1 I Q6 07 LS L7
1 405 4,05 0,00 4,43 1 -2,24 -2,24 0,00 4,43
FQB{4)=1 T a3 a4 L3 L4 HQA(4)=1 I as a7 L6 L7
1 4,40 4,40 0,00 4,09 1 -1,45 -1,45 0,00 4,09
HOB(5)=L I 3 [T L3 L4 HROA(5)=1 I as Q7 L6 L7
1 4,60 4,60 0,00 3,90 1 -0,51 -0,SL 0,00 3,90
HOB(6)=1 I a3 Q4 L3 L4 HQA(6)=1 I as Q7 Ls L7
1 4,60 4,60 0,00 3,90 1 0,51 0,51 0,00 3,90
HQB(7)=1 I Q3 04 L3 L4 HOA(7)=Ll I a6 Q7 16 7
1 4,40 4,40 0,00 4,09 1 1,45 1,45 0,00 4,09
BOB(8y=1 I Q3 Q4 L3 L4 KOA{B)=L I s a7 Le L7
1 405 4,05 0,00 4,43 i 2,24 2,23 0,00 493
HIB[S)=Ll T [ L] L3 L4 RBA{M=l I Qs a? L& L7
L 13,66 3,66 0,00 4,90 1 2,83 2,83 0,00 4,90
H0B{10)=1 I [E] aa L3 L4 EOA(l0)=L I as Q7 Ls L7
L 3,29 3,25 0,00 5,47 1 3,26 3,26 0,00 5,47

p=L To 10

parabola members

Example. EX4a Click AOAGAIN.
L9=46,56 m, H99=10,7 m, and V9=5

In TSTRINGPAR 46.56,10.7,5 FEnter,

click PAR4 before going on!, the frame appears
on the form.

For all members is given bending stiffness 1EI
and strain stiffness EA=8ET.

The member loads for the three groups of mem-

bers is given

OWH= 5,86 kN/m for the horizontalmembers,
OWP= 4,63 kN/m for the parabola members and
OWv= 2,15 kN/m for the vertical members.

To type in small text box TSTRINGPAR
OWH=5.86 Enter, OWP=4.63 kN/m, OWV=2.15 kN/m.

Or click EXS$a.

The first click on Show3 prints the member
loads of 5,86 kN/m of the horizontal members on

the form.

Fig.13.

Member 8, member end numbers 8§ and 9.

The horizontal distance between joint 8 and 9
is 46,56/ (V9*2+2)= 45,56/12= 3,88 m.

Click Coord to get the joint coordinates,
Y1(9)-Y1(8)= 3,85-1,71= 2,14 m.
(b/3,88)=(4,63/4,43) b=(4,63/4,43)*3,88= 4,06 m
(a/2,14)=(4,63/4,43) a=(4,63/4,43)*2,14= 2,24 m

The printed table shows, underlined, 4,05 and

2,24 kN/m, ok, for member 8. For member 3 the

load has a minus sign, NQA(3)= -2,24 kN/m. The
member axis system | ® is always placed at the

lowest member end number.

Click PAR4 to get back the drawn frame. The
short stripes at the member ends indicate the

beam axis system|\,/.

Calculation, click Again, Calculate and
CalcTSM5NSMAX. A click on DRAWTSMS5NSELCURVE
gives the picture here below.

A click on PFRES33 shows some member end forces
and member end moments.

NOv(l)=1 I Qv Qav LH3 LH4 HNOV({2)=f T Qv Qv LE3 LH4
1 4,63 4,63 0,00 3,88 1 4,63 4,63 0,00 3,88
NO¥ (=1 I aav 0av LE3 LH4 HQV(4)=L T 03v Q4av LH3 LH4
1L 4,83 4,63 0,00 3,88 1 4,63 4,63 0,00 3,08
Bev(Si=L T o3v Qav L3 LA4 HOVi{6)=1 I Q3v Qv LH3 LH4
L 4,53 4,53 0,00 3,39 L 4,63 4,63 0,00 3,88
NOV({7i=1 I a3v Qav LH3 LH4 HNOV({B)=L I qQ3v Q& LH3 LHE
1 4,63 4,63 0,00 3,88 L 4,63 4,81 0,00 3,88
EQV{9)=1 I Qv q4v LH3 LEd EOV{id)=i T ['Eid Fil [Eiv] LE4
L 4,63 4,63 0,00 3,99 1 4,63 4,63 0,00 3,08
P=23 To 3L  vertical members
NQa(23)=1 I Q6 Q7 Lé L7 HRQA(24)=1 I Qs Q7 L6 L7
1 2,15 2,1s 0,00 3,00 1 2,15 2,15 0,00 5,14
BQA(2S)=1 I Qe Q7 L6 L7 NQA(26)=1 T Q6 Q7 L& L7
1 2,15 2,ls 0,00 6,42 1 2,15 2,15 0,00 6,85
WeA(27)=1 1 Q6 Q7 L& L7 HQA(28)=1 I [ q7 L& L?
1 2,15 2,15 0,00 6,42 1 2,15 2,15 0,00 5,14
NQA(29}=1 I Qs Q7 L6 L7 BQA(30)=L I Qa6 Q7 L6 L7
i 2,15 2,15 0,00 3,00 1 -2,15 -2,15 0,00 3,85
NOA(3L)=1 T as o7 L6 L7
i -2,1§ -2,15 0,00 3,85
3}? 1= 30 B RH( I)= 2442 kN RV(1D)= 2851 &N RE(LI)= -239.3 &N
eI S RA(12= 44 kN R¥22= 3.5 kN
uvi bl L ude Lfe PRI S} Uy 1,- 3137 T )i ()] 2] Tl
Uy: T= LY D UH( )= 1695 /EL pv( 4)= 11081 EI UH( 8= 1710 &L
T S 129 @ UB( 5)= 954 &L Uv( 6)= 13475 /EL UR( 6= -152 MEl
{1 7p= 13003 fEI DH( 7)= -127,6 /£l uv( 8)= 1138,5 /EL OH( 9= -208,4 [EL
BY[ % N EL TH( 9)= -214,5 A UY(10)= 3574 /El UH(L0)= -45,6 /El
uYellE 0O E TH(l1)= 00 /L uv(i2= 00 &l UR(12)= 00 /E
uviize L EL TH(13)= 21 /E Uv(l4)= 8059 /EL UH(i4)= -163 fEI
UVLISE 1266 TH(1S)= -2L,1 /ET UV (16)= 13069 /ET UA(16= -23,0 1
UVEITe 13718 /2L TH(L7)= -23.9 /EI Uv(18)= 13225 /EI UA(18)= -24.8 /EI
UVIE 11530 2L UH(19)= -26,4 /&L UV(20= 849,2 El TH(20= -30,7 fEL
UV LD E UHQ21)= 49,7 EX uy(2)= 00 /El UH(22)= 49,7 /&
UR( 1= 153 EI UR{ 2)= 108,70 /E1 UR( 3= 66,04 /L UR( 4= 42,90 fEl
oR{ $= 2571 /A DR( 6= 1,85 /& OR( 7)= -1824 /EL OR( 8)= -39.67 /EL
UR( 9= 64,27 /EL UR(10)=114,50 /EX UR(LL)= -15,70 /& UR(iZ= 337 B
UR{IN= 21,36 El UR(14)= 9326 M1 UR(15)= 57,58 /EL UR(16)= 29,17 HI
URILTE LS EL UR(16)= -25,53 /H UR(19)= -54,30 /ET UR(20)= -91,55 /EL
UR[2lE -30,70 /El UR(In= 02 &

Somé
left

member ends are assumed as

DEL 1, 1= 235
DEL 1, Te-29805 2¢
AT 1, Do 1115 B
DS 2, 3 206,36 &5
D67 2, I=-17850 N
ME( 2, 3w -13,63 &m
DE( 3, 3= 330,02 &Y
D6( 3, $=-19147 K&V
AF( 3, 4 9,84 Nm

B

{2, D=-235,12 N
{2, 1w 21274 BN
a2 e 3335 KOm
5( 3, Dm-206,46 XN
D6( 3, I 15580 KX
AIF( 3, 2 1636 Nm
D3( 4, 3=-230,02 kX
D6( 4, 3= 12095 KX
MF( 4, 3= -7,00 e

D5( 8, 9= 3111 KN
D6( 8, 9= 121,01 k¥
MEC Y, 9= 629 KNo
D5( 9,100 208.9% KN
D6( 9,10 136,55 &X
SE( 5,10 1559 X
BE(10,110 23147 1N
D6(10,31) 209,88 kX
P01 0= 4035 &X¥m

D5( 9, B-23L10 BN
D6( 9, 3)=-14153 &N
AE( 9, B 845 Km
D5 (10, 9»=-20898 k&N
DE(10, w-17925 N
AFQUR 9 9TE KNm
DstesWhe-2d08) iy
D6 (13,100-235,20 KN
MFQL10 12,17 ENm

DI( 4, 5w 13586 KX D5{ 5, 4)=-235,86 &N D5(12,13= 437 &N D5{13,12% 1,37 E\:
D6( 4, 5 -B965 BV D6( 3, §= 0TI N D6(12,13% -520 BN D6(13,12m -1753 2«
MF( S, O 512 KNm MF( 3, 4= 23,18 Nm MF(1Z,13w 0,00 Ko F(13,12 292 Nm
DE( 5, 6 23792 1N D5( 6, 5)}=-23792 &N D5( Z13= 4,69 kN D513, 2= 469 KN
P e vea s nE/ & T THOZ N DAl L1Ts 267 KN DE(13, 2= -2007 &N

more clicks and the

results shown on the

appear. UR(I) are the joint rotations be-
ing member end rotations as well. Since the

member end slopes HE(,)

'real joints' no
are calculated.
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cramevecss force diagzam
lcad case 12

irs
Temmx e 4,020
TSHN] 57,62 8
pet =l £33 W
TIWMGN] $i= &4, 30
TENGA | 23,91 &F
TENGX (121 63, 7% ki
(p-20)
Tmeeriaction,
RV( 1)= 4888 EN RH( 1} 4121 kN RY(L)= 4903 kN RH(L1)= 403,8 kN
RV(2= 121 kN RE(12)« -82 kN RV(22)= 138 XN
Uv( 1= 00 /Rl UH( )= 00 UV( 2= 5369 /21 us( 2= 1,2
UV( 3= 13514 fEX UH( 3 2862 /B UV( 4)= 18563 ET UA( 4)= 2849 /T
UV( 5= 21423 1 TEB( 5)= 1560 /H UV( &)= 22442 /E1 UB( 6 -28,7 /EL
UV( D= 21N5 TH( 7)= -2167 /ET UV( 8)= 19138 /EI UH( 83= -355,4 /L
UV( 9)= 14324 E TH( 9)= -370,7 /E Uv(I0)= 6152 /ET UH(I0) -87,3
uvQan= 00 gl URQI: 00 /= ov(2=- 00 /& UR(12}= 00 H
UvQAA= 430 JEl UA(3y 40 /= UV (14)= 13649 /E1 UH(14) 27,1 /I
UV(15)k 18949 fE1 OH(15)k -36,5 /ET OV (16)= 2192,7 /1 UH(i6= 41,5 /L
BY (17 22995 2l THUD= -450 E UV(16)= 2222,1 /B UB(18)= 48,4 /&
TVl 1‘“L'“9m £) UR(9)= -529 /1 TY(20)= 14464 fET UH(0)R= -513 fEL
UVRl= 466 Kl UHQLx 934 /& uv(22)= 00 JEI OH(Z)= -934 /El
A -
I toi
| OR( D= 031 /ET UR( 2)= 183,53 /L UR( 3)= 110,26 /E1 UR( 9= 70,09 fEI
UR( 5= 3521 fEl UR( §)= 3,48 fEI OR( 7= -289 /L UR( &)= -64,01 /EL

UR( 9)=-10693 /EX

UR(10)=194.45 /EL

UR(11)= -26,78 /EL

URflfy 0,006 &1
BEflay 37,65 /El

Going on with EX4a. EX4b

Member end number 12 of the first horizontal
member 11 and member end 22 of the last
horizontal member will be assumed to be hinges,
so no 'real joints'. To type in large text box
TSTRING NL(11)=1,NH(22)=1 Enter.

OB= 9,3 kN/m, in TSTRINGPAR 0QB=9.3 Enter.

Or click EX4b.

Click Again.

Click Cslculate, CalcT5MSN5SMAX and wait some
seconds until T5?M5?N5?ELCURVE gets visible..

Clicking PFRES33 several times gives two sepa-
rately calculated member end slopes

HE(12,13)= 16,98/EI and HE(22,21)= -10,06/EI.
Fig.14.

Member 11 with member end numbers 12 and 13.

4702 Earm

/3
i I 92’7‘.757

5.2+ 5,86

T

Loads are QOB= 9,3 kN/m and own OWH= 5,86 kN/m.
With clicking PFRES33 can be found,

MF(12,13)=0 and MF(13,12)= 47,92 kNm.
Calculation of the slope at member end 12,
(UR(12)= 0,00/EI is printed, not of importance)
with formalas follow

UR(I3)= 36,15 /E1 UR(14)= 157,02 [ET UR(IS)= 95,14 /EL
UR(17)= 3 El OR(18)= -40,81 EI UR(1%)= -88,97 /EL UR(20)=-153,80 /EL
UR(20)= -52,79 /EL OR(2)= 2,00 fEI
Esparsindy salialad,
HE(12,12}= 1698/E1 HE(221F -100£/=1
F g 1
- 5 9
I3
o E'il O
L] .
b il -y 2]
3 banding moment diagream 10

load case 12

(9,3+5,86) *3,88~"3/24EI= 36, 90/EI to the right,
(42,97/EI)/3,88= 11,07/EI to the right,

and (47,92%3,88)/6EI= 30,99/EI to the left.
Assume the slope at member end 11 to the right,

P9=31 QB=9,3 kN/E

PAR=4 L9=46,56 m H99=10,7 3 V9=5 K9-22

Lcese 1 P= 2l HSSMAX( l]= SO,41 kHn lcase 2z P= 12 HSSHAX( 2= 62,49 kNn
Lcase 3 P= 12 MSSHAX( 3)= 70,67 kRa lcase 4 P= 12 HSSHAX( 4= 76,50 kb
Lcase 5 P- 1z HMSSMAX( S)= 80,99 kNa Lcase 6 P= 12 HSSMAX{ 6)- 64,45 kNn
Lcase 7 P= 12 HSSHaX( 7)= 86,70 kN Lease 8 b= 13 MEEMAN( Oj= 07,52 NEm
lcese 9 P= 29 BSSMAX( 9)= 67,65 kNm Tgase 10 (= iz HocHAX(10i® F4,UE ke
Lcase 11 P= 21 HS5SHAX(ll)= 88,18 kEn  Loase 12 e 20 MSEME(1I)= 21,01 k=
AHAXXK= 8%,007764266465 kim P=1 To 31

s 4 T

bending momwent diagram
load case 12

lcase 1 P= 21 MSSMAX( l)= 50,41 kEm Lcase 2 B= 12 HSSEAX( 2)= 62,49 kRm
Lease 3 P- 12 KSSHAX( 3]« 70,67 kEa Lease 4 P= 12 HSSHAX( d)= 76,50 kin
Loase § P- 12 MSSHAX( 5)= 80,99 kFn lcese 6 P= 12 MSSHAX( 6)= 04,45 kin
Lease 7 P= 1z HSSEAX( 7)= 86,70 kN Lcase B P= 12 HSSEAX( 8)= 67,52 ki
Loase 9 P= 12 NSSHAX( S)= 66,80 kEa Lcase 10 P= 1z HSSEAX(10)= 84,96 kin
Lcase 1l P 21 MSsHAX(LL)- 68,16 kEm Leese 1z P= 21 KSSMAX(12)= 31,01 kFa

MMASOCK= 91,007764266465 i P=11 To 22

LAV
-,

pernding moment diagram
load case 12

Lcase 1 P= 1 MSSHAX( 1)= 43,93 kFm Lcase 2 P= 1D MSSFEAX( 2)= 41,02 kNn
Lcase 3 P= 1 MSSHAX( 3)= 43,33 kNm Lcese 4 P= 1 NSSHAX( 4)= 52,99 XEn
Lecese 5 P= 1 WSSMAX( 5)= 59,90 km Lcase 6 = 1 WSSEAX( 6]= 63,67 kin
fcase 7 P= 1 HS5MAX( 7)= 65,20 kEm Lcase 8 p= 1 M55MAX( €)= 65,55 kEn
Lease 9 P= 10 MWSSHAX( 9)- 69,04 XNm Lcase 10 P= 10 HSSHAX(10)= 68,97 kin
Lcase 11 P= 1 MSSMAX(1l)= 65,92 ki Lcase 12 P= 1 HSSHAX(12)= 65,92 kkn

KMAXK= 69,03733106779 kn P=1 To 10

(36,90 +11,07 -30,99) /EI= 16,98/EI and that is
HE(12,13)= 16,98/EI. ok

When clicking DRAWTSMSNSELCURVE the second time
the bending moment diagram appaers which can be
printed for each group of members with the
maximum values for each group.

First click on M5 (see TS5 M5 N5) is M5,
draws bending moments of members 11 to 22,
like the total diagram a little difference.

Second click on M5 for the bending moment dia-

grams of the parabola members 1 to 10, with

Lcase 9 P=10 MS55MAX( the lar

gest of all cases.

9)= 69,04 KkNm,

Third click on M5 for the beding moment dia-

grams of the vertical members, largest moment,

Lcase 9 P=29 M55MAX( 9)= 87,85 kNm.
3 ‘ T
[ [
3 ) 3 "
“ 3 4 3 ¥
2w 2 N f e
= B e
0 N
1 L} bending moment diagram )
load cese 12
Lcese 1 P- 23 HSSHAX{ l)= 44,56 kiMa Lcese 2 P= 23 HSSMAX( 2)= 44,3l kin
Locese 3 P= 29 MSSHAX( 3)= 44,77 kMm Lcase 4 P= 29 MSSEAX( 4)= 49,01 kim
lcase S Pe 29 HSSHAX( S)= 55,22 kWm Lcase & P= 29 MSSHAX( 6)= 63,42 kim
Lcase 7 P- 29 HSSEAX( 7)= 73,46 kEm Lcase # P= 20 MSSMAX( 8)= 03,76 iin
Loase 9 P= 29 MSSHAX( 9)= 07,85 KMm Lcese 10 P= 23 KSSRAX(10)- 74,20 kim
Loese 11 P= 73 HSSEAX(Ll)= 73,79 kMm Loase 12 b= 23 MSSMAX(1Z)= 73,86 kim
MHMAXXX= 87,8533470614016 kMm P=23 Ta 31
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Going on with the same example EX4b.

:““’ To 22 porizoncal members
QB (11)=2 ¢ a3 04 L3 L4 EQB{l2)sZ I hE) 04 L3 L4
1 5,86 5,86 o,ug :v:: L+ 5,86 5,86 0,00 3,::
z ,D g . , ’ 3 = = o ¥
w2 o e 200 Ta meua-z: e e es i Click T5?M57N5?ELCURVE?, T5 appears and
5 P pea] o o et me [ogoo Sihed Load case O becomes visible. Click it to Load
woa1s)=2 1 = i LB W omsueer o o "La - case 8, first 8 members 11 to 18 loaded with
5,86 5,86 O, . 86 5,86 0,00 3 .
wpnyee L 5% 53 000 R B R s.s0 OB= 9,3 kN/m and own weight OWH= 5,86 kN/m.
= Q3 a4 L3 8122 I Q3 [T 13 L . R
I ses 58 0,00 3.8 1 58 586 o000 3,09 Click Show3 to get the loads of the horizontal
I 9,30 5,30 0,00 .88 2 9,30 9,3 . 3,8 — 1 1 g3
wasip 0 U 0 T mmemei: e aa 13 14 members. (The QB= 9,3 kN/m is only visible
I s,86 5,86 0,00 3.88 1 s,86 5,86 o,00 3,00
WBaLel & ga ga 63 11 KBE2=L I 03 0 13 M below 5, 63 kN/m for the_load cases 1 to 11....)
1 586 5,06 0,00 3,88 1 5,8 5,86 0,00 3,60 Click PFRES33 several times for the member end
T —— forces DA(,), NA(,) and moments MF(,), see the
AC L T -GS0 RN DA( 2 1= -1747 BN DA( B, 9 385 KN  DA(9, 8)= -21.81 N g
WAC I, Tv A0 kM HAG 2, 152857 KN HAC S, 9 3948 KN HA(S, o X print on the left.
ST 1 2 <1916 EMas  MFL 2, D= 6555 fm  M(8 9% 2153 kNm MF( 9, 8)= 33,37 kim
DAL 2.%= -1998 kM DA('3, 2= 202 XN DA{ 2,10 094 KN DA(l0, )= -18,90 kN
WAL 2 3 41073 4 HAC 3 241086 KN HAC 910j 36961 KN NAQ, S)m-363,48 kN £ l b4
MF 2 3 1803 im ML 3, 3= -25.88 XNm MRG0 2433 KNm  MKIQ, 9 24,31 KNm e
DAL 3, £ -1426 bW DA{ 4, = 370 N DA(L0,11)= -18,02 kN DA(11,10)= 0,06 EN
HA{ 3, 4) 43016 kM HAC 4, T=42025 KN NACI0,11)- 438,85 XN NA(LL,100=—456,69 KN
MWW 3, 4 £94 ke ME 4, 3 -1645 Nm  MFI011)= 63,13 ENm  MFUILIO= 13,7) KNm o
DAL 4, = <1003 &M DAL S, )= 794 WN DA(12,13)= 16,03 kN DA(13,12)= -42,79 kN ™ 3 24
HAL 4, T 40018 &N MA[ S, 4)=-394,23 kN NA(I213) -F455 kM NA(1317= 64,65 KN
M 4, 5= 120 Wm  MF( S, 4= 746 kNm  MFU23)= 000 ¥Nm MRU312= 51,92 W=
DAt 5, )= 637k DAL 6, 5 -11,%8 IN DA( 2,03 1472 KN  DA(I3, 2= #4,10 &N oy
WAC S, 6= TOS N HA(E He-37755 BN MAC2IT- SOA3 BN NAQS, 2 S0,43 M y 749 y
MK £ 1037 MRm WP 6 9= 072 Wim  MEC213- 3050 k¥m MFII, D 37,52 Him 2 % ¥ !
DAL 6, T 235N DAL T, O= -1561 XN DA( 2,14} 6479 EN  DA(l4, 2= 557 k¥ /3 Teo —=38 65 6,99
WAL 6, 7= 37352 BN WA{ 7, 6)=-375,50 kN NA( 204)= 590 kN NAQM4, Z= -590 KN o o
MFL 6, 7% 1745 kim WAU7, 6 842 Mim  MFT 210k JR03 kN W14, 3= 5769 b= 3,94 734 22.63
DAL 7, B= 33 EN DAL G 7= -2136 IN DA(14,15) 3709 XN DA[IS14)= 21,70 B
WA( 7, B 38102 W§ HA( 8, 7)=-38697 XN NAQ415= 3200 kN NA(IS.M4)= 32,80 N 2511 833y
MR 7. B 52 ki MU 8, T 2565 HNm  ME(I4,15)k -1541 ENm  MF(IS14= <1439 o
]
DA(I5,16 -31,70 k¥ DACI&)S= -27,12 K DAQLZ= -1S0S EN  DAGZI= 7,64 M |
%i:‘,:g = b FAQEL9+ B78 N mmg; 000 XN HAMID= :.g; g |
825 kNm  MF(I615= -0,66 kim  MF(21 -14,45 kNm  WRZL2)= CHE ¥ ; =
s:;(w,m- 2724 kK DA(17,16= -31,58 N DA( 314 3869 kN DA(l4, I -3B.69 BN 4 7344 5%.356 3:3,99 D242
15,17)= -39,54 ki NA(17,16)= 3954 kN NA( 3,14)= -37,56 kN WA(i4; 3= 31,52 kN i
MRIG17 00 i MPUTA6- 8R2fm  MIU M= 4381 Wm MRS 3 DAL H= 24 20,63 Gl /'R‘W" 3704
DA(LT:18 -241 K DA(I&1T= -3641 K DA 415)= 6§99 KN DAILS, 4= 629 BO
|| N2QZidp 3464 KN HACIS,1T= 34,54 M0V NEC 415/ 64,48 KN HA[LS, @)= 5364 WH 57 69 __—;;3-69 ..___.5.99 — 0% %o 096 _ 7 J,;
MFI7,18)= 758 kNm MFCIRIT= 19,8 kNem  MF( 415> 1326 kifm 15, d)= Z263 kiim ,(" | | | | | >
DA(IB,19)= -16,01 kN DA(I9,16)= -4281 kN DA( 518 -024 EN  DA(l& T= 024 N 3 I3
| NAQE)I9- BB KN FAGSIO= ZEBLW  NA( 5160 816 kN e = soew | 599\ | # & 23 “ % w7 e 2348
| smigiomw 1787 kHm  MRG916= 34,12 MNm MR 516 -261 kNm  MR(1S, 5= 106 k¥m 55
DA(I9 2= 43l E¥  DAQN,19)= -2695 kN DA( 61T)= 490 kN DAfi7, &= 4,90 kN ¢ ? 1’6 o/
NAQS20- 220 W NAQUIS- 220 N FA(&I7- 6871 XX MA(Z, G 333 MK 22951\ 143 ’
MTI920) 2701 kNm MF20,19= 2946 WNm MK §17= -1673 kNm 17, £= 1680 Bl | 4,34
DA(1020)= 41,49 kN  DA(30,10)= -18,76 kN DA( 7,18)= -10.96 XN DACIE, T= 10,96 5
NAIOZC- 45Dl WY NACDAO- 4501 BN BA(710- S623%K  WAGE, %= S | | 3, 88 3.98 ;
MR100 66,57 kNm  MFGQ10= 5031 kNm  MF( 7,16)= -3334 WNm  MITIE, Tp 37,04 kNm ¥ 2 _;‘_.ﬁ H
T ]
ey
s — AL |
‘ Ap.c,{g,/,’)/ B z \MF(A{ Z)
x
NAL#) lr— = j JwA )
¥
DAL DA(#4)
Fig.1l5.

A part is cut from the whole frame, the members
14 to 17. With PFRES33 is found

member 13 member 23

DA(14,2)= 5,57 kN DA(14,3)= ~38,69 kN
NA(14,2)= -5,90 kN NA(14,3)= 31,52 kN
MF(14,2)= -57,69 kNm MF(14,3)= 73,11 kNm
member 24 member 25

DA(15,4)= -6,99 kN DA(16,5)= 0,24 kN
NA(15,4)= 53,44 kN NA(16,5)= 54,36 kN
MF(15,4)= 22,63 kNm MF(16,5)= 1,06 kNm

With the assumptions made for the directions of
the member end forces and moments the forces
= and moments acting at the member ends are drwan
with their real directions and values added.
Positive answer the direction as assumed, nedga-
tive answer then opposite directed.
At the joints act forces and moments as large
as but opposite directed.
Equilibrium? Of course....
(3,88%4)*5,86= 90,95 kN
(3,88*%4)*9,30= 144,34 kN

OWH=
OB=

5,86 kN/m
9,30 kN/m

on the left the four diagrams for load case 8
which are printed by the printer when clicking
PrPr—-4FRTMNZvert.
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P=ll To 22 woB(Pj= I Q3 aa L3 14
1 5,86 5,86 0,00 3,98
P=l To 10 wav¢R)= B Qav Q47 LEH3 LHA
1 4,63 4,53 0,00 3,08
Pall To 18 HOB(P)= I 03 a4 L3 L4
! 9,30 9,30 0,00 3,88
i Ponigats Enc: Cis

Load case 8 here below, number 8 given
data in EX4c. Other cases 12... Values
correct, page 18, text itself not.

EX4c See page 18.

Example.
19=46,56 m, H99=10,7 m, and V9=5
In TSTRINGPAR 46.56,10.7,5 Enter,
click PAR4 before going on!.

Click Form2 for input of member loads.

For the horizontal members 11 to 22 not in
TSTRINGPAR OWH=5,86 Enter. Input with Form?2.
P=,P1,P2,NOB,I,Q33,044,L33,L44

———T]
| to type in TSTRING
P=,11,22,N08,1,5.86,5.86,0,3.88 Enter.
Click Print data to see data put in.
e}
T b cransverse force diegram e The parabola members 1 to 10, own weight
d load 1.
o =4, m, vertica er loads.
cess 8 OWP=4.63 kN/ t 1 member load
P=,P1,P2,NQV, I,Q3V,04V,LH3, LH4
PAR=4 19=46,5 H99=10,7 v9=5 = = = g
P 15 e 11=. Par !:9 22 P9=3L UB=0 KN/m to type in TSTRING
THASO0- 54, 3054001 52465 kN T-L To 31 P=,1,10,NQV,1,4.63,4.63,0,3.88 Enter.
Click Print data.
Load case 8, 'Movable load' 9,3 kN/m.
First 8 members, 11 to 18, (18-11+1=8).
2 P=,Pl,P2,NQB,I,033,044,L33,L44
& bending momenc diagram N to type in TSTRING
1
oed caze & p=,11,18,N0B,2,9.3,9.3,0, 3.88 Enter.
(18-11)+1=8 horizontal members loaded, case 8.
PARe4 L92=46,56 m H99=10,7 m ¥9=5 H9=22 P9=31 0B= kH/m -
Leage § P= 12 HBSSERA{ )= 87,51 k¥Ea K .
HELOo= 67, 507000 SxER J-1 78 3 Own weight vertical members OWV=2,15 kN/m.
] (NOA not programmed like done above.)
5 1
Type in TSTRINGPAR OWV=2.15 Enter.
— .
Click Calculate, CalcTS5M5NSMAX for the calcula-
S R L \\ﬂ tions for load case 8
case R
! and click DRAWTSMSNSELCURVE, tranverse force
- diagram for case 8 appaers.
PAR=4 L9=46,56 m H99=10,7 m V9=3 H9=22 P9=31 QB= kH/m . 0
Lcase 1 P= 1 NSSHAX( 1)= 546,40 EN Lcase 1 is here load case 8... helas, written
KEAXXX= 546,402400613592 XN P=1 T 3L .
) Lease 1 P=13 T55MAX( 1)= 64,39 kN (1 is 8)
. Click again DRAWTSM5SNSELCURVE, bending moment
W diagram for case 8 appears, with
] 1 -
I Lcase 1 P=12 M55MAX( 8)= 87,52 kNm
i ol 10 a1 r:
- i See T5 and M5 diagrams cases 1 to 12 on page 18
elastic curve o5hn 3
load case & to compare the underlined values.
.
PAR=4 LS=46,56 m H99<10,7 n ¥9=5 H9=zz P93l (B~ KN/ Click Cls, MAX and ZMAX for maximum values.
= SHAX | = . "
e a22 o aoze 19940/ T] PeixTomol Member P=14 with MMAX=29,96 kNm at X= 2,45 m.
Type in TSTRING P=,14,¥=,2.45 Enter transverse
= MEAX= ~-65,55 XN X= 5,47 Pa 2 HEAY= 3%, Xim ¥e  A,80 .
L NG 1es KR Xe 528 a4 MK IAE3dMe 220a forces TS and T7, and bending moment M5 are
s MG MM X Las i M e . ama | calculated for given X m. Another two times,
=9 MMAX= 24,33 ki X= 0,00 Pelll  MMAX- -63,10 kNa = 0,00 — = = =
5 [ eetenal 1 R R O e oy p=,14,%=,2.44 Enter and P=,14,X=,2.445 Enter.
p=i3 EMAX= -78,03 kia X= 0,00 3 Feld MOUN- 35,96 WEs M= 2,45 m
P=15 HRAX= 24,91 ks X= 2,10 m P=if - 24, 5 A= 00 m
P=17 MMAX= 24,55 EEm X= 1,48 m P=18 EMAX= -34,12 kRn X= 3,80 m
?=19 MMAX- -33,46 kEmn X= 3,80 m P=20 KPAX- -66,57 kRm  X= 3,88 m p-14 X= 2,45 m TS= -0,05 kN H5= 29,96 kRe
g2l  EAAX= -50,24 ki X= 3,80 m P=22 WMAX- -14,45 Kz X= 0,00 3 T75 -0,05 kN
ps23 EEAX= 73,1l kNm Xe 0,00 a P=24  HMAX= 22,63 kim X= 0,00 a p=14 X= 2,44 w T5= 0,10 kN H5= 29,96 kHm
pa25 HRAX= 2,61 kin X= 6,42 m P=26 HEAX= ~16,80 EMn X= 0,00 3 T7= 0,10 KN
=27 = -37,0akém X= 0,00  P=20 MMAX= -61,12 k¥m X= 0,00 % P-l4 X- 2,445 m  TS= 0,02 kN HS= 25,96 KNa y
p=29 -~ -83,76 kfm X= 0,00 = Pc30 MEAX= -35,60 kfm X= 3,85 = T7= 0,02 kN /5,________—11-—_3-
PRl REAYL 1T 79 PEw Y. 305w ﬁl—ﬁ_ 1”
U sy page
p=1 = 449,22 /EI  X= 5,47 m P- 2  ZMAX= 136,15 /EI X= 4,90 a i~ ‘
e 3 7MAX= 1884,09 /EI X= 4,43 Pe 4 ZPAAX= 2142,48 /EI X= 4,08 - . j End: ClI
= 220910 /BI  X- 149w P 5 DIk 2150,24 /EL o aj00 % P [P=,14,X=,2. 447 Priniitata _En: Cle
p= 7 ZHAX= 1675,13 JEI X= 0,00 m P=8 ZMAX= 1406,36 /EI X= 0,00 a
=9 = 836,90 /EI X= 0,00 m P=10 mAX= 145,21 JEI  X= 0,00 x
pall ZMAX= 43,83 /EI  X= 3,88 m Psl2 7EAX= 577,59 /EI X< 3,88 a — - o :
B e lateds E1 . s.com ey i STEST./ET M 05w For P=14 and X=2.477 m one will find
p-15  ZMAX= 2220,56 /EI X 3,88 a J=IG = ote,es je1 %= L3za T5=-0,01 kN, M5= 29,96 kNm and T7=-0,01 m.
V=1 LHRAT 223,05 JEl X= U, 8 Feill A= (091,88 Y H= 0,06 a . .
p-19  ZMAX= 1543,96 /EI X= 0,00 m P=20 ZMAX« 962,28 /EI X= 0,00 m T5=T7=0 ok, so bending moment a maximum value.
pa21 ZHAX= 318,65 /EI X= 0,00 m P=22 ZHAX= 17,53 /EI X= 0,00 m
p=23  DMAX= 364,73 /EI X 3,00 m P-24 ZEAX= 393,34 /EI X= S.l4a
o HAX= 257,92 /EI = 6, = = 7,33 X= 0,00
B T e N M s x Saa ZMAX= 1972,57/EI at 3,88 m from member end 15
=29 ZMAX= 136,69 /EL X= 0,00 P= AAX= 31,35 /EI X= 3,85 : L) N 3
o M e N ey 30 K of member 14, it is the wvertical displcement of

joint 15. With PFRES33 is Uv(15)= 1872,57/EI
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Example.

with
m, and V9=5
4,63 kN/m, OWV=2.15 kN/m

Continuation of EX4c
L9=46,56 m, H99=10,7
OWH= 5,86 kN/m, OWP=
and QB= 9,3 kN/m.

Until now for all members 1EI and EA=8EI.

Yending moment diagram
lcamd cage 12

Changing values of bending stiffness 'EI' and

strain stiffness 'EA'.
Putting in data in TSTRING of Form2.

PAFMA 1G=d6,S6 m HOS10,7 m VOeS E§=22 P9=31 (B=9,3 kli/m

Lecase 27,23 kMs

ﬁue ; : 11 EESMAN( 1)= 20,34 k¥a 2 P= 12 MESERN( 2)=
ase 13 mssMaAx( 7)= 34,501 XNs Lcese 4 P= 13 HSEMAX( 4)= S3,71 xK= _

Lease § :- 13 MESMAM( §)= 63,590 kim licue 6 P= 13 MESHAX( 6)= 61,36 i Y P—, Pl, le 'EI i r EI, EA

fese 7 7= 13 x;sm_][ F= 50,76 EE® Lcase B Pe 18 MSSMAX( 8)- 40,18 XHR — .

Lose & Te 1o moeailel- 29,07 xNm lcese 10 - 1z HSSMAX(10)- 28,55 KME pP=,11,22,EI, 6,400 Enter, horizontal members,
Lcase 11 P= 12 ESSMAX(1l)= 26,27 XEm Loase 12 Pe 12 MSSEAX(12)= 26,31 kR p=,1,10,EI,5,360 Enter, parabola members,

EMAXOX= 63,8977126749133 kEa P=1 To 31

p=,23,31,EI,1,90 Enter, vertical members.
Arbitrary aasumed values.

CalcT5MANSMAX, wait some se-

Again, Calculate,

BVI 1) SEZR4 W RH( 1)= 400,82 XN RV (11)= 482,80 kN RH (11)=-400, N
K¥Qlde 258 0N FEGD= 0,14 XN RV(2r 2.5 W ¢ . | conds. ... DRAWTS5MSNSELCURVE etc.
3 ot
g:r ‘?- _t;.n:ﬁg TH( 1)= 0,00 /22 UV( 2= 12,08 /EI TH( 2= 001 /B 1t
(3= T3 UB( 3= 285 B UV( 4= 4260 /1 UH( 4= 493 M ; s
g:( 73?; 25.50 g TH( 5= 405 /= UV( 6= 60,42 /B UH( s)): 0,’;3 JE LargeSt ben'dJ_D'g moment now, some resu ’
(s 2531 TH( 7= -39 /& UV( 8= 4241 & UH( B)= —4,62 JE1 — Y =
ovc o= ?:g w(oy 20 m DR Ll s it Lcase 5 P=13 M55MAX( 5)= 63,90 kNm,
3 UH(1)= 0,00 /EX TV(12= 0,00 FI TH(L 0,00 /& i
i s Kot T [l s e and earlier found on page 18
TS 7 THQSE 0,04 /ET TV(16)= 60,13 /BT TH(16)= 0,09 = =
WTe €% & UBQT= 015 /1 o [sssales T Lcase 12 P=13 MS5S5MAX(12)= 91,01 kNm.
UH@I9)= 0,26 /&1 TV (0= 28,4 ™ UH(20] 0,30 /H&1
T 2 o o e Wm; e The largest normal force now
Lcase 11 P=10 N55MAX= 572,82 Kn,
—— and to be find on page 18
URC 1)= 2,31 fEL UR( 2= 3,9 /& UR( 3= 243 ET OR( 4= 3,17 |
OR{ 5= 206 @1 UR( 6)= 0,02 /T UR( 7= -210 /&I UR( 8= -3,19 fEl Lcase 11 P=1 N55MAX= 561,31 kN.
UH( Fp= 244 ml OR(I0= -3,08 /&1 TR(11e -222 /&Y TR(12)= 4,07 /&L
UR{1T= O £ TR(14)= 439 /E UR(1S)= 4,00 &I OR(6= 2,55 /&
UR{Y 0,03 TR(18> -2,58 /1 TUR(19»= 4,03 /&1 UR(20; 4,40 /EX .
e Dam R 4w N Here below some results with PFRES33.
‘Bourn exnd fioyues ainh smcnie.
Di( L 2} 61 3H DA(2 1= -1 DACS 9% 241K Di(S 8x 105 W
WA( T 7n SEE WM NA(2, D=-5S205 XN NACE, 9)= 43869 JN  NA(S, §)--468,60 kN
MR 1 2= 261 kKsm MR 2 D= 1526 itm  MICE 9= 401 KNm MR(9, 6= 109 kim
= DA( 3, 3= <458 kN DA 2= 698 N DA( 910 -896 XN  DA(0, 9= -9,00 kN
HAL 2, T 514,78 AN RA( 3. 2)=-5009) XN AL 9,10)= 50086 kN NA(CQ, 9)=-514,73 &N
MR 2 5= -EE5 kHm MF( 3, 2= 663 kNm MF 9,100 -654 XNm M0, 9= 6,4 kKnm
DA( S 4= 1054 UH DA 4 3 -743 XN DA(I0A1)= 11,31 kN DA(ILI0)> -666 XN
MAI 3 4w 46962 ¥R NA(4, =43871 1§ NAQO= 55223 3N NA(11,100--570,07 1N
A MR 3, 4n <1091 EMm  MEC 4 = 401 WNm  MFUGID= J1532 ¥Nm  MRIL10= 2,61 kNm
3 / i DAL 4, 5= -10,00 k¥ DAC S, 4)= 793 i DA(12,13) -2253 KN DA(I3,12)= -36,29 kN
A 4 ¥ 3 WAL 4, 59 43045 KB NA( S, 9=-42551 1N Na(I213- 0,14 XN NA(13,12)= 0,14 kN
" /.-"L ,z{ _,_/ i 4‘ A p, /‘| MPF 4, = 602 kMm ML S, = 2,60 WNm  MRIZI3= 000 Nm MPI312= 2669 ¥Nm
'ﬁ_—‘:. — "-.;,/- H—t L DAL 5, &= 948 KN DA( 6, 5= -851 XN DA( 2,)3F 2679 XN DA(I3, 2= 3203 kN
“ [/ L-/ r/ p 4 v HAL 5, BF 41045 kKH NA( 6, Sy=-40847 XN HA( 213 124 kN NA(13, 2= -1,24 XN
: i e iese e di s WFL 5, 6% 610 M MP(S, = 226 FHm  MA(217= 1815 kNm MF(13, 2= -28,3] KNm
Joad case B N DAL € T -850 kR DA{ 7, 6 -9.46 XN DA( 2,14)= -3240 &N DA(14, 2= -26,42 kN
WAL €, T= 4GHAT W0 NA(7, @=41045 XN NA(214= 099 KN HAU4 2= 099N
MR E T 334 W MFU7, 6= 412 W¥m MI( 2,l4) -2678 Wm MF14, 2)= 1517 ElNm
DA( 7,8 =792 %K DA( 8, Tj= -10,05 kW DAL14,14)= 30£2 kN DA(15,14)= -2%,20 kN
MAL 7, Ee 42550 MH KA( 6, =il 43 BH MA(1S15= 429 XN WA(15,14) 4,29 XN
MI{ 7, Wm 360 KMm MF( S Tl 695 Mim  MFQM\5= 2076 kim  MALSI40= 1606 KNm
PRRESI1  ORAW £ N |{Eod | Resst P
o7
20,3/ d';‘ &2 A DA(132) DA(Z,13)
(/3 \ J,“. -‘.'.l P=s2 u__I
| —_—
42 s P=12 T L2y 13 2
Loy | heYy Ap(13,4 M3,13)

88

T Ab, 75

(3,88*(5,86+9,30)= 58,82 kN.
The member end forces and moments are drawn

' with their real directions. 5 hor.= 0 ok
= S 3 vert.= 0 ? 58,82-32,03-26,79= 0 ok

v mom. about member end 2= 0 ?

32,03*3,88 +18,15-28,31 -58,82*1,94= 0,01 ok

Oon the left the displacements,

joint 17
joint 17

uv(17)

Uv(17)= 65,39/EI
2298,9/EI p.

18 less rigid

With PrPr-4FRTMNZvert the four diagrams.
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B R S S 1 5 - LT S 4 i 3 ™
L ga00 00 0,00 8,00 1 00 500 0,00
BGB{si=2 I Q3 e 13 4 W=z I Q3 04 13
4 g00 e00 0,00 500 1 £,00 200 0,00
2 300 3,00 0,00 5,90 z 3,00 3,00 0,00
WB{LeZ2 I g3 « 13 14 WB2I=2 1 2 o 13
! go00 e,00 0,00 5.9 1 a00 800 0,00
% 3,00 3,00 0,00 5,00 2 3,90 3,00 9,90
HQ3(13}1=1 T g3 k) 13 14 WBil4=l 1 @ o™ 13
i go00 gno 0,00 3,00 1of00 £90 0,90

5,00
5,00

5,00
s, 0C

5,00

bendirg moment diagram
iocad case T

PARed LwdC % 959mlé m V=3 N9=ld Ps=ly OB= € M/x
Tease 1 P= 7 MSSMEX( lj= 37,26 kMm Lcese I Po & MSEMAX{ 2)= 4%, 0t M
Tease 3 De ¢ MSSMAX( 3)= 51,73 Htn ILcase 4 Pe 9 MSEOX( ¢)= 55,10 kim
Lease 5 D= § MZEMAX{ 5)w 56,40 Hie Loase € P= 2 MSSIAR( £)= 36,5€ K
lease 7 D= B MSSHAX{ Tl= 55,51 kS Lcase 8 P= 13 MSEMX( 2)= 55,98 ko
MOOX- 56,35500777299€3 XBn P=l To 19 all mesbera
OWE= I1/m OdP= KS/m OWV= H/m
1. o 14
3 [
i normal force diagram
load caze 3
i
elazcic curve
load caze %
The second click on Show4d—QB shows four
Mo s e
cases with maximum moments for all load
. cases.
TARed L9240 m E99=1 m V9=3 Hy=l4 P9mly Q3= T WU
Ycase 1 P= 7 MSSMAX{ lj= 37,%2€ kRm Lcase 2 P= & MSSMRX( 2i= 42,02 XRm
Lease 3 P § MSSMRR{ 3)= 51,73 kBm Loase ¢ P= 9 MSSMRX( 4f= 55,10 Mim
Lease 5 Pw © MSSMRX{ S)= 56,49 X@m Lowse € P= 2 MS5MAX( €)= 5€,5¢ ki
Lease 7 D= 8 MSSRX( Ti= $5,91 Rz loase ! P13 HSSMRY{ Zi= 55,9€ M=
MENLe 56, $550077729963 kim P=l To 19 all mexbers
§E= XN/m OWP= k/m ORVa /m
1cape 1 Pe T WSSMEX{ l}= 3T,E€ Xim lcase 2 2= F MSEMRX{ 2)=  4E, Q€ Kiim
Tcase 3 P- T MSSMAR( 3)= 51,73 KBm Loaze 4 D= MSSMAX( 4= 35,10 e
lcase 5 Pe ® MSRMRX{ 5)= 56,49 kim Lcase § Po © MESMRX{ €)= 56,58 dim
Leage 7 P & MSSMAR{ 7}= 5591 K@m Loase ¥ P 13 MSSEL( )@ 59,98 Km
MOI00= $6,5350077729963 XAm Pw1 To 14 borizontdl members
OfBe IN/m OWP= i/m OEV= ME/m
feass 1 P= L MERGN( lj= 9,45 kb= Icaae 2 Fe @ MERMAX({ 2)= 5,51 K&
Loesw 3 F= 3 MESmMAX( 3|~ 1,08 W= Iessm & 2 4 WINGE( d)= 18,08 X
Tease 3 P= £ MSBMN( Si= 14,74 X8 Izase £ F= 1 MEEMAN( El= 19,62 Kiim
Teame T Pe 1 MSEMEX( Ti= 14,35 ¥im Icass § F= 1 MERMGX( 2= 19,34 kR
U= 1%, §2457345420T) Hin p=l To § parsbcls mevbers a
———
oNEe Mi/m  CNPe M OVe /=
Lewse 1 Pw 15 MSEMRAX( 1)= 10,25 im  lcase 2 F= 1S HSSMIN! Zi= 11,59 kRm
Loape 3 D= 17 MERMEC( M= 14,55 M Icase { e 16 MSEOX( 4= 25,19 Xim
Leare 5 = 17 MESMRX{ §i= 31,52 km Lcame € e 15 KS|ED( 6)= 17,52 Wim
Tesse 7 Pw 15 MSRMEX( Fie 17,20 ¥m= Tcape f F= IS HEEMRX( €)= 17,78 LRm
MGHEKe 31,3832147138165 kiim FelS To 19 verzical members
WE= Mi/m  CWPe Ve s

L9=40 m, H99=16, V9=3
| In TSTRINGPAR 40,16,3 Enter,
click PAR4 before going on!, the frame appears
on the form.
For all members is given bending stiffness 1EI

|
' and strain stiffness EA=8EI.

OB=8 kN/m a ‘'movable’ distributed load for the
V9*24+2= 8 horizontal members, length 40/8= 5 m,
QB=8 Enter, P= 7 to 14.

!
1
H

}in TSTRINGEAR

Suppose a distributed load 3 kN/m over the
members 9 to 12, input with the second form,
click Form2.

P=,P1,P2,NQB,I,Q33,Q44,L33,L44, in its TSTRING
|p=,9,12,NQB,2,3,3,0,5 Enter.: (2 second load)
/Click Show3, see the member loads on the top
|left, all horizontal members 7 to 14 with

8 kN/m, for members 9 to 12 is added 3 kN/m.

|Click Calculate, CalcT5MSNSMAX, wait a second,
second click on DRAWTSMSNSELCURVE for the ben-
ding moment diagram, third click for the normal
force diagram.

First click on PFRES33 gives member end forces

and moments D5(,), D6(,), MF(,); go on clicking
| DA(,), NA(,) and MF(,) etc.

DA 300 430 & DAL, 3 453 3 DA( 3, 9= 085 N DA( 9 = 035 &N
AL 3,100= 3615 BN MALO, 3 96,15 BN NA( 1, P 9498 RN NA( 9, 3w 5498 BN
ADY Bi0h= 641 BNm M0, 3 1778 KXm MF( 1, O 063 KXm M9 = 65 BNm
DA( 411}= 0,00 &N DA(JY, )= 000 &N DAL 713)= 035 &N DAL, 7= CA% BN
NA( 4,11 95,73 BV NI, 4 9573 N NA( 713 95,00 &N NAQ13, = 55,00
MF( 431 001 Nm  MFAL 4= 0,01 Nm MF( 703w 0,63 ©%m A3, T 6,50 BNm
| DA( 5,17)= 433 &N DAQIZ, 5= 433 XN
|| XA iz W19 I NAGZ 5> 3619 KN
D3l L e ISEOL AN DAL 2 De-iI80T N DS( 2 9= 083K DI( 9, = 05 KN
DL 3, T-23400 BN DL 3 D 13483 X D6( I, V= -3483 BN D6( Y, Im 517 IV
AFE L I 087 K¥m ME 2 1w 4 N NP2, 9w 30,09 KNm  MF( 9, 2w 3595 WNm
D5( 2, 3k 12670 &Y DS( 3, 2m-126,70 kX DS( 210 LM KN D510, 2 2,14 KN
D6( 2, I=-13808 KN D6( 3, I 134,06 KN D6( 2,100 5595 KX D610, 2 39,05 &N
AF( D, Do 108 WNm M3, 2= 32 Kae AF( 30w -5532 K¥m  AF(I0, 2= 12,89 ENm
D5( 3, )= 13124 KN D5( 4, Im-13124 1N D500,1ip -139 1N D5(1L,IM= 239 &
D6( 3, 4y 4787 BN D6( 4, 3w 4787 X D6(10,110 47,14 &N DE(11,100= 47,86 &
N
5 . 7 . L 18
i
1
i bending moment diagram
icad case £
Lcase 1 P= I MSSMAX({ li= 9,65 xXfm Loase 2 P= 1 uSEMAX( 2)=  9,€l M@
Lcase 3 P~ 3 MSEMAX( 3)= 11,09 kfm Lcase 4 P= 4 MSSMRX( 4)= 12,08 kim
Lcase 5 P= & MSSMAX{ 5i= 14,74 t@m  Lcase § P= F uSSHAX( €)= 19,82 XEm
Lcase 7 P= 1 MSSMAX{ 7)= 14,35 e Lcase ¢ Peo | MEEMRX[ E)= 13,34 dm
BGUonie 19,§2497345€8271 Idim F=1 o © parshola mesbers [ ]
oWE= Wi/m  CAP d/E  OWY= i

Second click on T5 M5 N5 shows the bending Wo-

ment diagram for the parabola members with
Imaximum values for all load cases like shown on

the left.
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| Example.

] 1.9=40 m  H99= 16 m v9=3
In small TSTRINGPAR  40,16,3 Enter and
click PARA.
Joint 4 is loaded with a horizontal for of 10
== :: 3 kN to the right, to type in large TSTRING

FX(4)=10 Enter.

LA N Click Calculate and DRAWTSMSNSELCURVE to get
the transverse force diagram drawn.

; : Click PFRES33 two times for the member end for-
ces D5(,) and D6(,} and member end moments

MF(,) to appear below the diagram. Click Showl
and Show2 for joint and member data here below.

150 XN D52 = IS4 KX DS 9= BIEEN |EE(S 2= HAE 5

IBHES DECL I 304N DE( 2 9= -03F EN |D6(5 2= 058 &R |
077 kS AF{ 2 D= 0AS Dm  MR(2 9 GAL B IR, e 051 | ; ﬁ"" )
DSE3, 2= 334 RN DS( 2= -£18 EX  DEQC = 418 KX 2 51 5.5 )
DE( 3. 2= 375 X D6( nibe -033 &Y D60, 2= D33 EN | 3 26,1 0,0 1,7E
A I D= -1 B (L= L4 BNm MFQR 2 -85 B Il 2518 2,50
DSg 4 D= 485 B DEQDIDe -347 KX DSGELID= 347 KX Il s 30,1 0,0 1,78 i1
DHL4, 3= 2S5 DéCioJix O¥EEX  DEGLID= -08% KX € 15,5 0,9  7.11 t 1, a
SI{ A 3= 156 KN AFQOID= 136 2%m  AMPQLIDe 155 KN - 5.0 0,0 1E,06 3 L5006
BiL S e 441X DEQLID -153 BN DS(21D= 253 &Y a 9,8 0,8 7.1 6 0,800
BELS = LSRN DEQLIZ= 921N DEQLMIm -850 BV E] 4,0 0,0 T ¢ -0,3 £,0
D e Sm ML LD Bm MO 278 kNa 10 10,7 9,0 T li ¢ 1,600
DS( &, Sm -336 X DE(S1T= 1S EN  DIGY 6= LS ES 11 12,2 8,0 311 4 -1i,7 0,0
DE( 6 = 354 X Dé( 6= D11 %N DEOL & -0.11 BN 12 25,00 1,400 T,1 7 5,700
MF( B Sy D6l ENm  AB( 62x D11 ENm AFQDL 6 054 KNm 13 35,00 15,4 9,0 T,11 a 0,500
D5( 7, 6 I8 EN DE( 615> 508 &S D503, 6= -0.08 XX 14 43,90 15,4 9,0 7,H 4 -0,2 4,0
DE( Y. B -6 EN DE( 613 016 %X  DE(L. 6= -DJE X
M 6 05 Bm MR G13=  DA2 RNm MF(S, 6 03D XNm Pl Emm M mEE-Re B B Ll PLSHDBIFR EI BRI
DEC S, B 62 KN DSOE= BOOES  DEGEE B0 KX 11266 10 6120 21920 1U1lr 4 duU 0 @ L5 £ 500
DE( P, O= 003 EX D630~ DS EN  DECALGR D06 BN 2230 4 20 G6LD & 73 1§12 ¢ 912 9 0 L0 2 540
SE( 5, S -DiS MNm  MPQIMF E31 BNm ABUMISe D00 33109 30 0010 2 53 13 13 @ 0 £ 0 L0 2 50
PFRES33  DRAWTSMSNSELCURVE JDS=NO  Show4-QB FEud[ Reset Frf T 15009 40 010 2 53 4131 0 0130 4 Lo B 3,00
s s ¢g a9 50 0 LD = 7,3 15 316 9 615 ¢ @ L4 2 533
¢ ¢ 7 00 €0 0110 £1020 15 411 0 0L 0 ¢ L0 & 711
= S : s 0 0 2 0 010 2 300 17 512 9 012 0 0 L4 2 535
mmﬁ‘ e BT RN Dign 3= 001N DE(L 5 GL6 X DS(5 D= 006 EX e s 500 5 ¢ 010 & 500 12 1 5 0 0 L 00Lld 2 825
DEr3me 121 KX DEOL 3= 131X DELL = DALEN DE(Y, D= LA 5 210 0 0 2z @ O 1,0 & 500 13 313 0 8 70 ® L0 5 E.25
SFTSi0e 182 $Sm AFUL e 19 Bm OF(L I DL = SF( 9. I -035 ENm | 0131 ¢ 011 o 0 Lib & 500
o3 B DEAL £ 0N DS( 703 L8 KX DEES. T AN EN
B DEQL e DDA X Dé( 213k 010 & D6Q3, = RID AN
é = MF(H = AT - Sen  AE(3, Ve -0 Bm : 0 s
e :: ii::ﬁ s " With a click on PrPr—4FRTMNZhor the printer
v Mafsy =r . . s
GHS B DEGR O LM prints the diagrams like shown here below.

23T g AE(X S I3 B

L9=40 m H99=16é m v9=3 FX(4)=10 kN

1 transverse force diagram I 7 ] bending moment diagram

normal force diagram . 1 elastic curve

PAR=4 L9=40m H9%=16m V9=3 N9=14 P9=19
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i Fig.20.
! The figure shows a part of the whole construc-

tion, at the concerning member ends act member
end forces and member end moments. At the con-
struction act forces and moments as large as
but opposite directed.

oW _ 4
3 4 5 356 © 4
2
H
/s SO o 133
257 0,40
9 2 pe) i &.9__ I
6 1 il ——— b3 / 468
48 \I/ \“/5'95 l
4 o,/7
2,38 304
, & 4 Fo0 , 5 T
s B3,/
a
el zédl_ér.’_ﬁ_é.
2 g )2
0,54
1
/
Fig.20.
Assumed directions of member end fotces
D5¢(,) and D6(,) , and moments MF(,) 2

Member end 9 of member 8, forces and moment
acting at member end 9, in this case acting on
the loosened part.

D5(9,2)= -6,48 kN, not as assumed to the right
but to the left.
as assumed downward.

B=il
DA( 2, 1= -0,06 kN DA(L1,12F 092 kN DA(12,I1E 092 kKN
A NA( 2 1= 346 KN NA(LLI2FE -2,53 kN NA(1Z,11)= 2,53 kN
8,17 ENm MF( 2, 1) 045 KNm MF(11,12F= 18] kNm MF(i2,11)= 2,78 kKNm
P=12
070 DA( 3, 2= 030 kN Dh{ 137 0,11 kN DA(12, 6= 0,1 KN
=53 RN NA(3, 2 S43KN NA( 612 -1,68 kN NA(12, 6= 1,68 kN
1,12 kN MF( 3, 2= -1,11 kKNm MF( 6,127 0,11 kNm MF(1Z, 6= -0,44 kNm
A KN DA{ 4, 3 -084 KN DA( 613> 0,i6 kN DA(13, 6F 0,16 kN
. N i3 - NA( 613 008 KN NA(13, 6 -0,08 XN
pr WE( 4, dp LS kNm ME( 613F 0,62 KNm MF(13, 6)= 020 kNm
=14
, IF nER RN DA( 5, 4= -0.88 KN oA 0,06 kN DA(14,13= -0.06 KN
HA{ 4, 9y= 5,00 6N NA( S, 4= -5.00 kN HALL M 0,00 kN NA(14,13= 000 KN
MF( 4, 2 LR iNm MF( 5, 4= 2,88 KNm MFE(13,14= 031 kNm MF(14,13)= 0.00 kNm
-1 =
DAL'S, 6= 018 AN DA( 6, S 0,18 kN DA( 3,10= -0,71 kN DA(10, 3 07! kN
AL S 6 SO0 RN NA( 6, 5 -5,02 kN NA{LI0F 121 N NA(10, 3= -1.21 kN
MP[ % fp= 071 kNm MF( 6, 5)= -0.61 kNm MF( 3,10 -1,82 KNm ME(10, 3= -1,97 kNm
= =T
DAl & TP 0,00 kN DA( 7, 6 -0.03 kN DAL 4,l1F 094 KN DA(lL, 4= 054 kN
KA{ &, T 373 NA( 7, 6= -3.73 kN NA( 4,11 0,04 kN NAQIL, 4= 0,04 KN
MF{ & T 001 i3Em ME( 7, 6= 0.19 KNm ME( 4, -3,35 kNm ME(L1, 4 -3,36 KNm
=1 P=12
DA( B, 9= -0.03 KN DA( 9, 8 003 KN [Baf S,E2= 0,85 KN DA(12, 5= 0,85 kN
NA( B, 9 642 kN NA( 9, BI= 642 kN NA({512F -1,03 kN NA{1Z, SF 1,03 kN
ME( B, 97 0,00 kNm MF( 9, 8= -0,15 kNm MF( 5,127 -2,17 kNm MF(12, 5 -2.34 KNm
=} P=14
DA( 2, 9~ 0J8 kN DA( 9, 2 =038 kN DA( 1, 9= -0.06 kN DA( 9, 1> 006 kN
NA( 2, 9= 648 KN NA( 9, 2F 648 KN WA( L, 9= -041 kN NA( 9, IF 041 KN
MF( 2, 9~ 141 kNm MF( 9, 2F 051 kNm MF( I, 9= -0,17 kNm MF( 9, Iy -0,35 kNm
P=
DA( 2,10)= -033 kN DA(10, 2r= 0J33 KN DA( 713 -0.08 kN DA(13, = 0,08 kN
NA( 2,107~ 4,18 KN NA(I0, 2= 4,18 kKN NA(713= 0,10 kKN NA(13, 7F 0,10 kKN
ME( 210 0,74 kNm ME(10, 2= 0,89 kNm ME( 7,13= 0,19 XNm MF(13, = -0,51 KNm
DA(I0Ll= 0,88 KN DA(LI0F -0,88 kN
NA(I011= -347 KN NA(ILI0E 347 KN
MF(I0,l1)= 2,86 KNm ME(1LI0F 1,55 RNm
Printer print.
Clicking
pPrDEDE No to PrD5D6 Yes,
Pr4aFR-No to PrFR-Yes and
PrPr prints
the four diagrams, and
DA(,), NA(,), MF(,), next
‘
D5(,) and D6(,) and
reactions and displacements.
[hespri ond fiess,
Fal =11
i), o <4 kN D5( 2, LF 164 kN DE(I= <253 KN DS (12,11 2,53 kN
Dh), e A RN D6( 2, 1y -3,04 kN BariLE= 092 KN D6 (12,11 0,92 kN
=2 Pal2
DA 3, 3 AL KN D5(3,2F 354 kN D5( 6,12 168 kN D5 (12, 6 1,68 kN
pEf LI AN D6( 3 2= -1I5 KN DA &1z 0L KN D6 (i2, 6= 0,1 kN
=3 =l
pi[ 3, = LEE kN DS (4, 3F 465 kN i G1m= 008 KN D5 (13, 6)= 0,08 kN
D& T 4 255 KN D6( 4, 3 -2,55 kN (L3 016 XN D6 (13, 6= 0,16 kN
p=t p=14
Di[4 5= 441 KN D5( 5, 9= 441 AN 1314 0,00 kN DS (14,03 0,00 kN
DEL 4 S 23N D6( 5, 4= 251 KN DE(ILI4= 006 KN D6 (14,13)= 0,06 KN
B=ts
%( 5 @E 336 WN D5 ( 6, 5 -3,56 kN DS ( 3,10 D71 KN D5 (10, 3y 071 kN
DE( 3, e 313 KN D6( 6, 5= -3,54 kN D6 { Lo 1,21 kN D6 (10. 3F -1,21 KN
=5 P=16
Dif 6 T LA KN D5( 7, 6F -1BO KN DL 41 094 KN D5 (11, 4= -0.%4 kN
D{ G T 338 KN D6( 7, 6 -),26 kN D6 (411)= 004 KN D6 (11, 4= 0,04 kN
=1 it
e, e 542 KN DS( 9, 8y 642 KN DS { 512)= 0.5 kN D5 (12, SF 0,85 KN
DAL L 9= 40 KN D6( 9, BF 003 kKN D6 ( 5,12)= -1,03 kN D6 (12, 3= LOIKN
jt ]
E{ L P N RN DS (9 2 648 kN D5( 1,9 -0.06 kN D5(9 IF 006 kN
i L WE 08 N D6(9 2+ O3BKN () o 041 N D6( 9 1)= 041 KN
| e} =19
mE( 30= A8 N D5(10, 2= 4,18 KN D5( 713> 0,08 kN DS (13, 7= 008 kN
DE( 210k 3% kN D6 (10, 2 033 kN D6( 713 0,10 kN D6 ()3, T 010 kN
=
e 58N DS (11,10 347 kKN
DE{Itllz= 0L KN D6 (11,10 0,88 KN
BV 1 <26 kN RH({ 1= -1,70 kN RV{ 7= 336 kN RH( 7= -1,88 kN
K\f![ o= B0 N RH( 8 642 KN RV (14~ 0,06 kXN
i‘NI’. 1 0,00 8 UH( 1= 0,00 /EI uv( 2= 0,52 fEL UH( 2= 8,06 /E!
UV( 3 1239 El UH{ 3F 29,08 EI UV( 4= 2,08 /El UH( 4y2 29,10 /E1
UV S =10,70 UH{ 5= 30,13 /El Uv( 6= -3,26 fEI UH( 6= 1544 fEl
UV 7= 000 mE UH( 7= 000 /El uv( = 0,00 /El UH( 8= 0,00 /El
Uy U= s R UH( 9) 4,01 /EI Uv(loy= 14,58 /B UH(J0= 10,68 /EI
UYL 208 JEL UH(LIE 12,85 /El Uv(L2)= -10,02 /EL UH(12)= 14,43 fEl
T B R UH{13F 15,43 /E] UV 0,00 EL UH(14y 1543 /El
it
UR[ T)=  OAT /I UR( 2= 1,92 /Bl UR( 3= 1,97 fEL UR( 4F -168 /El
URE 4 LIT A UR( 6= 1,53 /El UR( 1,94 /EL UR( 8 0,01 /EI
R( G 030 JEL UR(I0F 1,56 /EI UR(ilE -1 JEL UR(IZF 071 /B
LROY 000 A UR(14F= -028 /EI

.D6(9’2)=
MF (9, 2)

0,38 kN,

0,51 kNm, as assumed to the right.

iMember end 2 of member 1.

D5(2,1)=
the const
ted, so t
D6(2,1)=
upward, o

1,64 kN, as assumed to the right, on
ruction as large as but opposie direc-
o the left.

-3,04 kN, not as assumed downward but
n the construction as largeas but op-

posite directed, so downward.

MF(2,1)= 0,45 kNm, as assumed to the right, on
the construction as large as but opposite di-
rected, so to the left.

Similar way with member end 5 of member S
member end 12 of member 12.
Equilibrium of the separated part.... Yes.

5 oty 4,523

3

3 v
P <’ ’5/23,4”

HNABA) )
Fig.21l.
NA(3,4)= -5,23 kN NA(4,3)= 5,23 kN
Left member with assumed directios,
left member with forces drawn with their real
directions. Member 3 is a tension member.
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L9=40 m H99=1l6 m V9=3 FY(3)=10 kN

14

bending moment diagram

transverse force diagram |7

14 3

normal force diagrar elastic curve

PAR=4 19=40m H99=16m V9=3 N9=14 P%=19

1.9=40

H99=16 V9=3 FX(4)=10 kN LFY (3)=10 kN

transverse force diagram 1 * bending moment diagram | 7

1 plastic CNTVe 17

nnrmat farre dingrom

PAR=4 19=40m H99=16m V9=3 N9=14 P9=I9
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transverse force diagram bending moment diagram EX2b g iz}llrjs_a teSM
PrPr—4FRTMNZhor

load case 10 load case 10

normel foree diagram elastic curve
lodd case 10 foad case 10

PAR=2 L19=27,56m H99=724m V9=5 N9=20 P9=29 QB=7kN/m

tran force di bendi & EX2b T57M5?N5 PELCURVE?

SYETSE 1orce diagram ing moment

load case 4 foad mgse 4 Load case 4
PrPr-4FRTMNZhor

normal force diagram elastic curve
joad case 4 load case 4

| 200 1
~9 T1I0

PAR=2 L9=27,56m H99=724m V9=5 N9=20 P9=29 QB=7kN/m
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—— Private Sub PROPARI ()

PAR=1
A9=H99
NS=V9*2+1 No P9 here!. page
'Joint coordinates

B9=L9/(V9*2) : B=0

For I=1 To NS

X1 (I)=B*B9 : B=B+1l

YP(I)= _

(=4*A9/ (L.972) ) *(X1(I)*L9/2)~2+A9
Y1(I)=A9-YP(I)

Next I

For P=1 To P9
If P<v9*2+1 Then
LL(P)=P : HH(P)=P+1 : BA(P)=P

Else

LL{P)=1 : HH(P)=V9*2+1 : BA(P)=1

End If

Next P

DRAWFRAME1 page

FRBASLINES page

PROPARINUM below
—— End Sub

PAR=1 VD=3 .

! [l I.‘g? t’@

T U T

—— Private Sub PROPARINUM()

FontName="Times New Roman”
FontSize=7
TW=TextWidth ("1")
TH=TextHeight ("3")

— For I=1 To N9

If I<V9%+2 Then
CurrentX=X11(I)-TW

Else

CurrentX=X11(I)-TW/2

End If

If I>9 Then _
CurrentX=X11(I)-TW
Current¥=Y11l(I)-TH-60 : Print T

L— Next I

A=0 : B=0

— For P=1 To P9 : L=LL(P) : H=HH(P)

XM=X11 (H) - (X11(H)-X11(L))/2
YM=Y11 {H)- (Y11 (H)-Y11(L))/2

— If P<V9+1l Then

CurrentX=XM-A* (TW/V9)+15
CurrentY=YM+30
Print P : A=A+l

— ElseIf P>V9 And P<V9*2+1 Then

CurrentX=XM-TW-B* (TW/V9)

If P>9 Then CurrentX=CurrentX-TW
CurrentY=YM+30

Print B : B=B+l

Private Sub PROPARI ()

With a click on option button PARl a frame is
printed on the form like shown on the figure on
the left, here with L9=15 m, H95=5 m and Vv9=3.
When clicking on P9= the horizontal member, he-
re 7, can be removed, P9 becomes 6, or added,
P9 begomes 7, see page B
The number of members is in subroutine PROPARI
omitted, in the other three it is not.
For both possible frames the number of joints
is N9=V9*2+1, here N9=3*2+1=7.
The joint coordinates are determinated as the
code shows.
The member end numbers LL{P) and HH(P), and
BA(P) for the place of the beam axis system,
indicated with the short stripes at a member
end.
If P9=V9*2+1 then P9=3*2+1=7.
For P=1 To P89=1 To 7
1f p<v9*2+1 is If P<7 Then so 1 To 6, the
parabola members.

LL(P)=P HH(P)=P+1 BA(P)=P
P=1 LL(1)=1 HH(1)=1+1=2 BA(l)=1

P=6 LL({6)=6 HH (6)=6+1=7 BA({6)=6

Else
LL(P)=1 HH (P)=V9*2+1 BA(P)=1
P=7 LL(7)=1 HH(7)=3*2+1=7 BA(7)=1
In case P=V9+*2=6 then the code after Else is
skipped over, because If P<V9*2+1 is If P<7, so

1 To 6.

Private Sub PROPARINUM ()

With this subroutine the joints and members are
numbered. The chosen font and size,
FontName="Times New Roman” and FontSize=7.
TW=TextWidth ("1") is 75 twips, 0,132 cm.
TH=TextHeight ("3") is 180 twips, 0,318 cm.
Above the joints the joint numbers are printed.
After some tries the code for CurrentX and
CurrentY was written. First the joints

If I<V9+2=3+2=5 so0 1 To 4 with
CurrentX=X11(I)-TW and Else, 5 To 7 with
CurrentX=X11(I)-THW/2. *

If I>9 then one TW more to the left with
CurrentX=CurrentX-TW and for all numbers
CurrentY=Y11(I)-TH-60.

The member numbers, for A and B see page, are
printed below about the middle of the members.
If P<V9+1=3+1=4, members left of the middle.
CurrentX=xXM-TW-A* (TW/V9)+15 Eeach time A=A+l so
the number is printed more to the right.

ElseIf P>V9 and P<V9*2+1 is P>3 And P<7, the
members right of the middle. This time each
time something more to the left with
CurrentX=XM-TW-B* (TW/V9) . .

Else, in case P9=V9*2+1=7, then the number is
printed in the middle of and below the horizon-
tal member 7. A and B times (TW/V9) are rounded
to 15 twips; a pixel is 15x15 twips.

Else

CurrentX=XM-TW/2
CurrentY=YM+30 : Print P
End 1If

Next P

End Sub
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Private Sub PROPARZ ()
PAR=2
A9=H99
N9=V9+4 P9=V9*6-1
'joint coordinates
B9=L9/ (V9*2)

B=0

For I=1 To NS

TIf T«<V9*2+2 Then
X1(1I)=B*B9S Y1{I)=A9
If I=V9+*2+1 Then B=1

B=B+1

ElseIf I>V9*2+1 Then

X1(I)=B*BS : B=B+1l

YP(I)= _

(-4*A9/ (L9°2) ) * (X1 (I)*LY9/2)"2+A9
Y1{(I)=A9-YP(I)

End If

Next I

Private Sub PROPARZ ()

PAR=2 V9=3

]

I

S PR

5
S

'‘member end numbers
A=1 : B=V9*2+2 : C=2

For P=1 To P9
'horizontal members
If P<V9*2+1 Then
LL(P9=A : HH(P)=A+1l
A=A+1

: BA(P)=A

'first parabola member
ElseIf P=V9*2+1 Then
LL{P)=1 : HH(P)=V9*2+2
'parabola members
ElseIf P>V9*2+1 And P<V9*4 Then
LL(P)=B HH(P)=B+1l : BA(P)=B
B=B+1

'last parabola member

ElseIf P=VS*4 Then
LL(P)=V9*2+1 : HH(P)=VS8*4
BA(P)=HH(P)

BA(P)=1

'vertical members

ElseIf P>V9*4 And P<V9*6 Then
LL(P)=C : HH{(P)=C+V9*2 BA(P)=C
C=C+1

End If

Next P

'determining X11() and Y11{() with

DRAWFRAME1 page
FRBASLINES page
DPROCARZNUM next page
End Sub

On the left the figure with L9=15 m, H99=5 m

and Vv9=3. A9=H99
NO=V9*4=3*4=12 and P9=V9*6-1=3*%6-1=17,

Joint coordinates.

B9=L9/ (V9*2)

B=0

For I=1 To N9=1 To 12

First of the horizontal membexrs.
If I<V9*2+2=3%2+2=8, so 1 To 7.
I=1 X1 {1)=B*B9=0*B9 Y1(1l)=AS

B=B+1=0+1=1

I=v9*2+1? 1=3*2+1=7? no

I=2 X1(2)=1*BS Y1(2)=A9 B=B+l=1+1=2
I=v9*2+1? 2=3*2+1=7? no

I=6 X1(6)=5*BS Y1(6)=AS B=B+1l=5+1=6
I=V9*2+1? 5=3*2+1=7? mno

1=7 X1(7)=6*BY Y1 (6)=A9 B=B+l=6+1=7
I=y9*2+1? 1=3*2+1=7? yes then B=l for the

Remaining parabola joints.

I=8

X1 (8)=1*BS B=B+1=1+1=2

YP(8) calculated with X1(8) as done on page for
PROPAR]1 after which follows Y1(8)=A9-YP(8).

Etc.

Member end numbers LL(P) and HH(P), and BA(P)
for the place of the beam axis system. First

A=1 B=V9*2+42=3%*2+42=8 (=2

For P=1 To P9=1 To 17

Horizontal members.
If P<V9*2+1 is P<3*2+1=7 thus 1 To 6.

P=1 -

LL(P)=A=1 HH(P)=A+1=1+1=2 BA(1)=A=1 A=A+1=2
P=2

LL{2)=2 HH(2)=2+1=3 BA(2)=2 A=A+1=3
Etc.

First parabola member, P=V9*2+1=3*2+1=7.
LL(7)=1 HH(7)=V9*2+2=3%2+2=8 BA(7)=1
Parabola members without first and last one.
ElseIf P>V9*2+1 And P<V9*4 Then

P>3%2+1 And P<3*4 is 8 To 11.
P=8
LL(8)=B=8 HH(8)=B+1=8+1=9 BA(8)=B=8 B=B+1=9
P=9
LL(9)=S HH(9)=9+1=10 BA(9)=9 B=B+1=10
Etc.

Last parabola member, P=V39*4=3*4=12.
LL(12)=V9*2+1=3%2+1=7 HH(12)=V9*4=3*4=12
BA(12)=HH(12)=12

Vertical members.
ElseIf P>V9*4 (And P<V9*6) Then
P>3*4 And P<3*6 is 13 To 17.

P=13
LL(P)=C=2 HH(13)=V9*2+C=3*2+2=8 BA(13)=C=2
C=C+1=2+1=3
pP=14

LI (14)=3

Etc.
DRAWFRAME]1 to determine the form coordinates,

FRDASLINES to draw the litlle stripes at the
member ends with the beam axis system, and
PROPAR2NUM to number joints and members.

HH(14)=3%*2+3=9 BA(14)=3
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—— Private Sub PROPARZNUM ()

Fuui Nanie="y{mes NAwW Raman®
Font.8ize=7
TW=TextWidth ("8")
TH=TextHeight ("8")

'joint numbering
Tpr I-1 Te N9

Tf T<V9*21? Thrn
Current®=X11(1)-2.5%Tn
If I>9 Then CurrentX=X11(I)-3.5*TW
CurrentY=Y11(I)-TH : Print I
~ Else

CurrentX=X11(I)-TW LS
If I>9 Then CurrentX=X11(I)-1.5*TW

L Current¥Y=Y11(I)-30-TH Print I
End If

— Next T

PAR=2 V9=6

'member numbering
A=0 : B=0

— For P=1 To P9 L=LL(P) H=HH (P)
XM=X11 (H)- (X11(H)-X11(L))/2
YM=Y11 (H)- (Y11 (H)-Y11(L))/2

'horizontal members
— If P<VS9*2+1 Then
CurrentX=XM-TW+30
If P>9 Then CurrentX=XM-2*TW+30
CurrentY¥=YM+30 Print P

'parabola left

— ElseIf P>V9*2 And P<V9*3+1 Then
CurrentX=XM-A* (TW/V9)

If P>9 Then CurrentX=CurrentX-TW/2
CurrentY=YM+60 : Print P

A=A+1

'parabola right

— ElseIf P>V9*3 And P<VS9*4+1 Then
CurrentX=XM~-TW/2-B* (TW/V9)

If P>9 Then CurrentX=CurrentX-TW
Current¥Y=YM+60 Print P

B=B+1

— Else

CurrentX=XM-TW/2

If P>9 Then CurrentX=CurrentX-TW
L CurrentY=YM-TH/2 : Print P

End If

L— Next P

L End Sub

Private Sub PROPAR2NUM ()

Numbering joints and members of construction
PAR=2 like shown on the left, with L9=20 m,
H99= 8 m and V9=a.

Numbering the jnints.

NU=YY g A2

[ Levi i Qe i dmlid s 1 Mo 12

First the joints wf {he horizental memlaops
printed 2,5 times TW lett of the drawn Jjoint,
CurrentX=X11(I)-2.5*TW and

TH twips above the horizontal members with
CurrentY=Y11 (I)-TH

Else, the joints 14 To 24 with
CurrentX=X11(I)-TW and

CurrentY=Y11l (I)-TH-30. Results, rather good.

' Cutrenly A
S— Y& ///////’
T
__ 7 Curvent X .
g l_ﬁ ]n/
T¥

Numbering the members.
P9=V9*6-1=6*6-1=35

Horizontal members.

If P<V9*2+1=6*2+1=13 is 1 To 12
CurrentX=X11(I)-TW+30

Current¥Y=¥11(I)+30 Sketchy shown above.

For the parabola and vertical memhers the coor-
dinates XM and YM of the middle of the member

are determinated first.

Parabola members on the left of the middle.
ElseIf P>V9*2 And P<VS$*3+1 Then

P>6*2 And P<6*3+1 1is 13 To 18
CurrentX=XM-A* (TW/V9)
For member 13 is A=0, CurrentX=XM-15.
For each following member the number is printed
a little bit more to the left with A=A+1.

A pixel of the form is 15x15 twips, thus
A* (TW/V9) is rounded to a multiple of 15.
P=14 A*(TW/V9)=1*(75/6)= 12,5 is 15 twips,

p=15 2*(75/6)= 25,0 1is 30 twips,
p=16 3*(75/6)= 37,5 1is 30 twips,
p=17 4*(75/6)= 50,0 1is 45 twips,
P=18 5% (75/6)= 62,5 is 60 twips.

Numbers larger than 9 are printed half TW more
to the left, not one TW, therefore

If P>9 Then CurrentX=CurrentX-TW/2. Further
CurrentY=YM+60 to print below the member.

Similar for the parabola members 19 to 24 on
the right of the middle. Numbers now printed on
the left of the member; using B in
CurrentX=XM-TW/2-B* (TW/V9) and if P>9 then
CurrentX=CurrentX-TW, further CurrentY=YM-TH/2.

Vertical members.
Else, members V9*4+1 To P9 is 25 To 35 with

numbers printed in the middle. Some trying re-
sulted in the written code. Good result? Needed
space could have been given the color of the
back ground first before printing the numbers...

3/



—— Private Sub PROPARS3 ()

— For I=1 To V9*2+1
X1(1)=B*R8 ; B=B1]
TE(Ll)—=
Y1(I)=A9-YP(I)
Next I
A=0

X1(I)=A*{(L8/2)/V9S

Ly-2»3Y

PAR=3

NAB—HER

NO=VQ*4+3 + PO=VOa*H+?
BY=LY/ (VY*212) @ Lg=
B=0

(—4*A9/ (L8~2))* (X1 (I)-L8/2)~2+A9

X1(I)=X1(I)+(L8/2)/V9

For I=V39*2+2 To V39*4+3

Y1{(I)=0 : A=A+l

If I=V9*3+2 Then A=A+l
Next I

PAR=3 VS=4

Next P
'horizontal members

F If P<VS98*3+1 Then

LL(P)=P : HH(P)=P+1

Else
=V9*3+1 : L=V9+1

LL(P)=L : HH(P)=H :
LL(P)=L : HH(P)=H :

L End If
L— Next P

'vertical members
A=V9*2+2 : B=1

B=B+1
Next P

DRAWFRAME1
FRBASLINES
PROPAR3NUM
L End Sub

|
. L9 |
, L8 W
BB,
'parabola members
For P=1 To VO9*2
[ LL(P)=P : HH(P)=P+1 : BA(P)=P

— For P=V9*2+1 To V9*4+2
LL(P)=P+1 : HH(P)=P+2 : BA(P)=P+1

I Elself P>V9*3+2 Then

: BA(P)=P

H=P+1

BA(P)=H

P=P+1 : L=V9+1 : H=P+1

BA(P)=L

For P=V9%4+3 To V9*6+2
LL{P)=B : HH(P)=B+A :
If B=V9 Then B=B+l1 : A=A-1

BA(P)=B

page
page
next page

Private Sub PROPARS3 ()

gce the figure on the left with L8-15 m, 1M9-% w
and V9=4 149 the tntal Tength of the hnrirontal
membero. ¥h=4 the hall ol tho opaococ botlweei
the two supports ot the parabola.

Parabola joint coordinates.

B=0

For I=1 To V9*2+1=1 To 4*2+1=1 To S

I=1

K1 (1)=0!BY=0) D=Bll=Ull=l ncxl capulatbion of
YP(I) and then

X1(1)=X1(1)+(L8/2)/V9 (or +B9) Etc.
Horizontal member coordinates.
A=0

For I=V9*2+2 To V9*4+42=4*2+2 To 4*4+3=10 To 19
Because of one parabola joint coinciding with
two member ends/joints an exception to add an
extra length (1L8/2)/V9, or BI,

If I=V9*3+2 Then A=A+l is with V9=4

If I=4*3+2=14 Then A=A+1.

Horizontal members.
For P=V9*2+1 To V9*4+2=4*2+1 To 4*4+2=S To 18

If P<V9*3+1=4*3+1=13, thus P=9 to 12

LL(P)=P+1 HH(P)=P+2 BA (P)=P+1

P= 9

LL( 9)= 9+1=10 HH( 9)=9+2= 11 BA({ 9)=9+1= 10
Etc.

ElseIf P>V9*3+2=4*3+2=14, thus 15 to 18.
LL(P)=P HH(P)=P+1 BA(P)=P

pP=15

LL{(15)=15 HH(15)=15+1=16 BA({(15)=15

Etc.

Else, meaning P=13 and P=14, because of joint
number V9+1=4+1=5 at the top of the parabcla.
P=VO*3+1=4*3+1=13 L=V9+1=5 H=P+1=13+1=14
P=13

LL(P)=L HH(P)=H BA(P)=H
LL(13)=5 HH(13)=14 BA(13)=14
P=P+1=14 L=V9+1=5 H=P+1=15

P=14

LL(P)=L HH(P)=H BA(P)=L
LL(14)=5 HH(14)=14+41=15 BA(14)=5

Vertical members.
D=V9*2+2=4*2+2=10 B=1
For P=V9+*4+3 To V9*6+2=4*4+3 To 4*6+2=189 To 26

LL(P)=B HH(P)=B+A BA(P)=B
P=19
LL(19)=1 HH(19)=1+10=11 BA(19)=1

B=V9? 1=4? no
B=B+1=1+1=2
P=20

LL({20)=2 HH(20)=2+10=12 BA(20)=2
B=V39? B=47 no

B=B+1=2+1=3

pP=21

LL(21)=3 HH(21)=3+10=13 BA(21)=3
B=V9? B=4? no

B=B+1=3+1=4

P=22

LL.{22)=4 HH(22)=4+10=14 BA(22)=4

B=vV9? B=4? yes then

B=B+1=4+1=5 and A=A-1=10-1=9 then next line,
B=B+1=5+1=6 and then the vertical members on
the right of joint 5 in the middle.

P=23

LL(23)=6 HH(23)=6+9=15 BA(23)=6
BR=V9? B=4? no Etc.
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Private Sub PROPAR3NUM()
FontName="Tomes New Roman"
FontSize=7
TW-TealWidLl ("5™)
TH=TextHeighL ("7")

Yjolul nuadseelny

For I=1 To N9

If I<V9*2+2 Then
CurrentX=X11(I)-TW/2

If T>9 Then CurrentX=xX11(I)-1.5*TW
CurrentY=Y11l (I)+LH/2 Print I

Elself I>VS8*2+1 Then
CurrentX=X11(I)-TW/2

If I>9 Then CurrentX=X11(I)-1.5*TW
CurrentY=Y1l1l (I)-TH Print I

End If

Next I

'member numbering

For P=1 To P9 : L=LL(P) H=HH (P)
XM=X11 (H) - (X11 (H)-X11(L)) /2
YM=Y11l (H)- (Y11l (H)-Y11(L})/2

{ PAR=3 V9=6 \ f

'parabola left
If P<V9 Then

CurrentX=XM-TW/2 CurrentY=YM-TH/2

XA=CurrentX-60 XB=CurrentX+TW+60
CY=CurrentY¥-30

For Y=CY-30 To CY+TH+30 Step 15
Line (XA&,Y)-(XB,Y),&H8000000F
Next Y

CurrentX=XM-TW/2 CurrentY=YM-TH/2
If P>9 Then CurrentX=CurrentX-TW
Print P

L]

'parabola right

ElseIf P>V9+1 And P<V9*2+1 Then
CurrentX=XM-TW/2 : CurrentY=YM-TH/2
XA=CurrentX-60 XB=CurrentX+TW+60
CY=Current¥-30

For Y=CY—3Q To CY+TH+30 Step 15
Line (XA,Y)-(XB,Y),&H8000000F

Next Y

CurrentX=XM-TW/2 CurrentY=YM-TH/2
If P>9 Then CurrentX=CurrentX-TW
Print P

'horizontal members

ElseIf P>V9*2 And P<V9*4+3 Then
CurrentX=XM-"1'W+3U

If P>9 Then CurrentX=XM-2*TW+30
CurrentY=YM-TH/2 Print P

Private Sub PROPAR3NUM ()

As example is printed on the left the frame
with LO«=20 m, II79«10 m and VO—-G.
N9=vV9*4+3=27 and P9=V9*6+2=38

The joint numbers.

For I=1 To N9=1 To 27

The parabkola joint numbers.

If I<VO*2+2=6*2+2=14 so 1 To 13 with
CurrentX=X11 (I)-1w/2 and CurrenlY=Yll(I)+TH/2
The horizontal member end/joints numbers.

Else TI=14 To 27 with
Current¥=x11(I)-TW/2 and CurrentY=Y11l(TI)-TH/2
The member numbers which are printed in the
middle of the members

For P=1 To P9=1 To 38

First XM and YM with L=LL(P) and H=HH(P).
Parabola members left of the middle.

P<V9=3 P<6

CurrentX=XM-TW/2 and CurrentY=YM-TH/2

Then members are drawn. Before printing the

'numbers the space needed will be given the back

color, erasing a piece of the drawn lines. More
than the space needed for one TWxTH or two cha-
racters 2xTWxTH will get the back color is form
color &H8000000QF,
With 60 twips more on the left and on the right
and 30 twips above and below the characters.
XA=CurrentX-60 and XB=CurrentX+60 (60 tw, a mm)
CY=CurrentY
With drawing horizontal lines the space is
cleared.

For ¥=CY-30 To CY+TH+30 step 15

Line (¥XA,Y)-(Xb,Y),&HSHO0000CF

Next ¥
To print the numbers first again
Current¥=XM-¥M/2 and Current¥Y=YM-TH/2Z, and
If P>9 Then CurrentX=CurrentX-TW, next Print P.
For the parabola members on the right of the
middle is done the same, so in stead of two
parts it could have been done in one part for
P<VO*2+1.
Then the horizontal member numbers and finally
the vertical member numbers; V9>1 then always
larger than 9.
On the left of the middle left of the members,
If P>6*4+2 And P<6*5+2 is P>26 And P<32
with CurrentX=XM-3*TW, and
on the right of the middle right of the members
FElseIf P>V9*5+3 1is P>33
with CurrentX=XM+TW/2.
To avoid 'printed misery' the members 32 and 33

are not numbered.

'vertical members
_~ ElseIf P>V9*4+2 And P<V9*5+2 Then
CurrentX=XM-3*TW
CurrentY=YM-TH/2

Print P

- ElseIf P>V9*5+3 Then
CurrentX=XM+TW/2
CurrentY=YM-TH/2
End If

L—-Next P

—— End Sub

Print P
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Private Sub PROPARA ()
PAR=4
A9=II99
NO=VO*4+2 PO=VH16+1

RY=L9/ (V9 2+2) : LE~LI-2*BO

B=0

For I=1 To V9*2+1
X1 (I)=B*B9 : B=B+1l
YP(T)=

(—4*RA9/ (LB8"2))* (X1 (I)-18/2)"2+A%
Y1 (I)=A9-YP(I)

X1 (I)=X1(I)+(L8/2)/V9

Next I

A=0

For I=V9*2+2 To VI*4+2

X1 (I)=A*{1L8/2)/V9 : Y1(I)=Y1(2)
A=A+1

If I=V9*2+3 Or I=V9*4 Then A=A+l
Next I

'parabola members
For P=1 To V8*2
LL(P)=P HH(P)=P+1
Next P

BA(P)=P

'horizontal members
For P=V9*2+1 To VI9*4+2
If P=V9*2+1 Then

LL(P)=P+1 : HH(P)=P+2 : BA(P)=P+1
If P=V9*2+2 Then _

1L(P)=2 : HH(P)=P+1 : BA({P)=P+1
Tf P=V9*2+3 Then

LL(P)=2 : HH(P)=P+1 : BA(P)=2

If P>V9*2+3 And P<V9*4 Then

LL(P)=P : HH(P)=P+1 : BA(P)=P
Next P

If P=V9*4 Then _

LL(P)=V9+%2 : HH(P)=P : BA(P)=P

If P=V9*4+1 Then

LL(P)=V9+*2 : HH(P)=P : BA(P)=V9*2
If P=V9*4+4+2 Then

LL(P)=P-1 : HH(P)=P : BA(P)=P-1
Next P

'vertical members
A=V9*2+1 B=V9+*4
For P=V9*4+3 To VI9*6-1

LL(P)=P-B : HH(P)=LL(P)+A

BA (P)=HH(P)

Next P

P=V3*6

LL(P)=1 HH (P)=V9*2+3 BA(P)=1

P=V9*6+1
LL(P)=V9*2+1
BA(P)=VO*2+1

HH (P)=V9*4+1

'determining X11(I) and Y11(I) with

DRAWFRAME1 page
FRBASLINES page
PROPAR4NUM

End Sub

Private Sub PROPAR4 ()

Ses the figure below for V&5, L9-15 and H9=8.
rhe numpber ot joinls 18 Nymyywa 4 =tymgd 2=l and
the number of members is P9=V9*g+1=5*6+1=31.
Coordinaten fer the parabela like PROPAR3 . Next
the coordinates for the joints of the horizon-
tal members, see PROPAR3 for differences.

For I=V9*2+2 To V9*4+2=10+2 To 20+2=12 To 22.
This time Y1(I)=Y1(2) like joint 2 of the para-
bola. Joint 2, and joint 10 can be skipped over.
If 1=V9*2+3 Or I=V9*4 Then A=A+1l, that's the
second B=A+1 before the next joint, in case if
I=5*2+3=13 or I=5%*4=20.

PAR=4 VB=5

Then determination of LL({(P), HH(P) and BA(P).
Parabola members like PROPAR3.

Horizontal members.
For P=V9*2+1 To V9*4+2=10+1 To 20+2=11 To 22.

First three members taken apart.
If P=V9*2+1=11 Then
IL(11)=11+1=12 HH(11)=11+2=13
If P=V9*2+2=12 Then

BA(11)=12+1=13

LL{12)=2 HH(12)=12+1=13 BA(12)=12+1=13
If P=V9*2+3=13 Then
LL(13)=2 HH(13)=13+1=14 BA(13)=2

For other V9's also joint 2!

Next the members P>V9*2+3 And P<V3*4,

p>5*2+3 And P<5*4 is P>13 And P<20, simple.
Then the last three horizontal members, taken
apart as well;, note joint V9*2=5*2=10!

If P>V9*243 And P<V9*4 is If F>13 And P<20.

Vertical members above the horizontal members.
First A=V9*2+15*2+1=11 and B=V9*4=5*4=20

For P=V9*4+3 To V9*6-1 is For P=23 To 29

LL(P)=P-B HH(P)=LL{(P)+A BA(P)=HH(P)
P=23

LL(23)=23-20=3 HH(23)=3+11=14 BA(23)=14
P=24

LL(24)=24-20=4 HH (24)=4+11=15 BA(24)=15
P=25

Last two vertical members.

On the left P=V9*6=5*6=30

LL(P)=1 HH(P)=V9*2+3 BA(P)=1
LL(30)=1 HH(30)=5%*2+3=13 BA(30)=1

On the right P=V9*6+1=5%6+1=31
LL(P)=V9*2+1 HH(P)=V9*4+1
LL(31)=5%2+1=11 HH(31)=5*4+1=21

BA(P)=V9*2+1
BA(31)=11

Finally numbering joints and members with
PROPAR4NUM, see next page.
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Private Sub PROPAR4NUM ()
FontName="Tomes New Roman"
FontSize=7
PTweredtwidth (Y9")
TH=TextHeight ("7")

YJrint numbsring
—— For I=1 To N9
— If I<V9*2+2 Then

— If I=1 Then
CurrentX=X11(I)-2*TW-15
CurrentY=Y11l(I)-TH Print I

— ElseIf I=V9*2+1 Then
CurrentX=X11(I)+2*TW-15
CurrentY¥=Y11l(I)-TH Print I

- Else

CurrentX=X11({(I)-TW

If I>9 Then CurrentX=X11(I)-1.5*TW
CurrentY=Y1ll (I)-TH-60 Print I

- End If

— ElseIf I>V9*2+1 Then
CurrentX=X11(I)-TW/2

If I>9 Then CurrentX=X11(I)-1.5*TW
CurrentY=Y11l (I)-TH-30 Print I

— End If

—= Nexp I

PAR=4 V9=4 Is

'member numbering

A=0 : B=0

For P=1 To P9 L=LL (P) H=HH (P)
XM=X11 (H)-(X11 (H)-X11(L))/2
YM=Y11 (H)- (Y11 (H)-Y11(L))/2

'parabola left
— If P<V9+1l Then
CurrentX=XM-A* (TW/V9) page
If P>9 Then CurrentX=CurrentX-TW/2
CurrentY=YM+60 Print P
A=A+1

'parabola right

L FlseIf P>V9 And P<V9*2+1 Then
CurrentX=XM-TW/2-B* (TW/V9)

If P>9 Then CurrentX=CurrentX-TW
CurrentY=YM+60 Print P

B=B+1

'horizontal members
- ElseIf P>V9*2 And P<V9*4+3 Then
CurrentX=XM-TW

CurrentY=YM-TH/2

Print P

Private Sub PROPAR4NUM()

On the left as example the frame with
LY=2U, HY9Y=Y and vo=id.

N9=V9*4+2=4*4+2=18 and P9=VI*6+1=4*6+1=25,

The joint numbers.

For I=1 To N9=1 To 18

The parabola joint numbers.

If T<V9*2+2=4*2+2=10 so I=1 To 9.

An exception is made for joint 1 and V8*2+1 of
the supports.

If I=1 Then and ElseIf I=V9*2+1=4*2+1=9.
Joint 1 printed on the left and joint V9*2+1 on
the right of the support, both with
CurrentY¥=Y11 (I)-TH.

The other joints of the parabola after Else
with Currenty¥=Y11l(I)-TH-60.

For PAR=2 on page it was Y11(I)-TH-~-30. A
difference of about half a millimeter.

Next the joints/ends of the horizontal members.

Numbering the members.
The parabolé members are numbered like for
PAR=2, there after the horizontal members.
ElseIf P>V9*2 And P<V9*4+3

pP>4*2 And P<4*4+3=19 1is 9 To 18.
Here the horizontal members are numbered with
CurrentX=XM-TW/2
If P>9 Then CurrentX=XM-1.5*TW and
CurrentY=YM-TH/2, no cleared spaces.

N.B. A try with V9=1 brings misery, 'Overflow'
but V9>1 works well.

T
K
|

PAR=4 VS9=2 (]

Vertical members.
Not to mix the numbers with the drawn members

one digit will be printed left of and the other
right of the member. With V9>1 always P>9.

The number, e.g. P=25, seen as string is divi-
ded into Tl and T2 with

T1=Mid(P,1,1)=2 and T2=Mid(P,2,1)=5, and
printed like the code shows below.

'vertical members

- ElseIf P>V9*4+2 Then
T1=Mid(P,1,1)

T2=Mid({P,2,1)

'‘left of

CurrentX=XM-TW-15
currentY=YM-TH/2 : Print T1
'right of
CurrentX=XM+45
CurrentY=YM-TH/2
\— End If

Print T2

.—— Next P
—— End Sub
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