Part 10

Program TRUSSPROGRAMA4444

Calculation of member (end)

forces and joint

displacements of several trusses.
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Trusses with movable force systems.
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'Roof trusses'
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Program code for the construction data of

these 'roof trusses'.

own weight, joint loads, wind and snow loads.
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ProTrussia

[N NN NVA

yo= 5 LG= iz m HS= 3,5 m QL= 5 kN/m
No= 1l joints and PS= 1% members

group a) the pottom chord members 1 to S

group b) the piane members _6 to _LS
group c} the top chord membexs i6 to 19

STORE NR= GET

Storing following data.
v9,L9,H9,A8,A7,0L,0E, N9, P9, MF, TRU, MF
TRU is truss number.

For P=1 To PS
LL(P),HH(P),All(P),NFH(P),EAA)P),QEE(P)
Next P

For I=1 To N9

FX(IY,PH(I),SH({I),X1(I}
FY(I),PV(I),SV(I),Y1(I)

Next I

For I=1 To MF Next I

MEF(I),MA(I)
TNVF, suppose 2 vertical load forces to
putin, FY(4)=-12 and FY {6=-15, then
type 2 in text box TNVF and in TSTRING
4,-12 Enter and 6,-15 Enter.

Mobile load force system, input varia-
bles in TSTRING.

& click on ForceDivision determines all
load force cases, a click on

CalculateMobForces calculates the mem-
ber end forces for all the cases, plus
the largest member tension and compres—
sion force for each group of members.

For the second form, click go to FDATA,
for printing results on the form or
printed by the printer. Shown with the
examples.

TRUSSPROGRAM444 and form controls.

preprogrammed data with a click on EX1A to EX3,
combined with their prorogammed truss data with
ProTrusslA to ProParTruss3.

Click both EX1A and ProTrusslA, and Show shows

the data beloging to them.

These data of EX1A can be put in in the text
boxes TVY, TLS, TH9, TA8 and TAS.

TQL for the distributed load QL for all bottom
chord members. If not given at the start then
type in TQL a value and click again the
concerning truss, click Show and its there.

TOE for own weight QF for all members.

The large text TSTRING.

If PV(3)=1 then the vertical displacement of
joint 3 is prescribed, start value UV(3)=0.

To give it a value e.g. 7 (/EA) then to type in
TSTRING PV (3)=7 Enter.

This way following variables can get a value,
displacement values UH(), UV(),

prescribed values PV(), PH(), 1 or O,

joint Ioad values FX{) and FY{).

E.g. FY(4)=-12 Enter, FY{(6)=-15 Enter.

Strain stiffness of members.

For the trusses all strain stiffnesses at the
start are 1*EA. Suppose members 16 to 19 get
another value, 1.3*EA.

PEAA,P1,P2,ST,EA To type in TSTRING
PEAA,16,19,1,1.3 Enter.

Numbering step ST=1, 16-17-18-19. In some cases
step ST=2.

and for a single member P=17 with
PEAA,17,17,1,1.3 Enter.

Own weight of members.

For the trusses own weight QE=0 at the start.
When typing a value in text box TQE all members
get that value.

Suppose members & to 15 get another value,
QF=0.7 kN/m.

PQEE, P1,P2,5T,0OR To type in TSTRING
PQEE,6,15,1,.7 Enter.

A click on UH(I)=0 UV{(I)=0 makes all ‘displace-
ments’® to be calculated zero again.
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Nine trusses with preprogrammed data.

Bottom chord with V9=5 spans

Length L9= 12 m Height H9= 3,5 m

For a guick wview click EX1A for these data, and

click ProTrusslA, becoming blue,

click DrawTF to draw the truss,

click TrussNumb to number joints and members,

click Calculate and DrawTFD to draw the defor-

mation of the truss.

ProtrusslB Like ProtrusslA but with differend
joint numbering, with EX1B.

ProParTrussl With EX1.

ProTrusslA

EX1

EX2B
EX3A EX3B
TrussNumb DrawlFD Cls

DrawTF

ProTruss2A EX2A and Protruss2B EXZ2B, same
truss but with different joint and member num-—
bering.

ProParTruss2 with EXZ2.

ProTruss3A EX3A with an irregular bottom chord
joint numbering, this picture with

no problem, but movable
a warning is

load system cannot be applied;
given whén trying it?

‘ProTruss3B EX3B like truss ProTruss3A but with
‘differend joint and member numbering.

ProParTruss3 with EX3.
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Examples TRUSSPROGRAM444 .

ProTrusslA EX1A

Main variables to put in.

V9=4 number of spans, equal joint distances,
L9=12 m length of the truss, and

H9=2 m height of the truss.

OL=8 kN/m @ loads on the bottom chords.

To get this truss input as follows.

At the start cursor in TV9, type 4, next Tab,
cursor in TLY9, type 12 and Tab, cursor in THS,
type 2.

Click in TQL and type 8 for the distributed
load on the bottom chords.

© Click ProTrusslA, becomes blue. All members got

goto FDATA

strain stiffness EARA(P)=1l.

Click DRAWTF to draw the truss and prints the
data appearing below the drawn truss, with the
member groups with member numbers.

Hember P, strain stifness EA length L1 and own weight QE.
Fm T e 5 L 3% 00 voa w ®  ~lick TrussNumb numberig joints and members.
sono ons oo LI I 00l T Tk T o0 m Lo e e w1ick Calculate, for the main calculations,
13 1,00 2,00 0,00 14 1,00 3,00 5,00 15 1,49 3,00 0,38 e e
sots I DRAWTFD gets enabled, and click DRAWTED to draw
mws  eaommeI fr o BRI imes v - 3000 = the deformed truss.
XL{5) = E,000 m YLIE) = 0 m XL{€) = 7,500 m YL{E} = 2,000 m
KL(?) = 9,000 m ¥1(7y = om X1(8) = 40,500 m YLigy = 2,000 m
¥ = 12,000 m wis o= o= Or, at the start, click EX1A, giving data
Vv9=5, L9=12 m, H9=2 m and OL=8 kN/m. Next
Tooins ioid Forees FE(TL Sl FEITL. click ProTrusslA, DRAWTF, Calculate, DRAWTFD.
FX(1) = O kN FY{l; = -12,00 MR FX{2) = 0 ¥ FY(2) = 0 kR .
X3 = @ XN FYU3) = -24,00 XN FX{47 = 0 kN FY{4) = 0 kR
%g : §§ §§3£§z§§ O im meml oa Click go to FDATA, the second form, and click
L escotons (T and BT PDATA to print member data P EA L1 QE, and
BR(L) = 0,000 W WL =~ 46,00 HI RV = 48,00 W FXFY for joint load forces FX(I) and FY(I) and
foter displacvmnes GO M WD o . g0 wm = <546/ reactions RH(I) and RV(I), and joint displce-
mo = aom  wwm - oeasmo e - weom o o oaeR) ments UH(ID) and UV(I).
g::;: : ;5: 5: g:;; : -103; ;: UB(8) = 0 /EA uviey = ~54€ /ZA
Click PrF to print it like (partly) shown here
below, on the left 45% size.
[Memlbar P, strain stifness EA, length L1 and own weight QE.
2 E& Ll QE B EA L1 QE B ER L1 Lo lcd B ER L1 QE
1 1,00 2,00 0,00 2 1,60 3&,00 0,00 3 1,00 32,00 0,00 4 1,00 3,00 8,00
s 1,00 2,5¢ 0,00 € 1,00 2,50 4,00 7 1,00 2,50 0,00 8 1,00 2,50 0,00
5 1,00 2,50 0,00 1g 1,00 2,50 0,00 11 1,00 2,83 0,00 1z 1,00 2,50 0,00
13 1,00 3,00 4,00 4. 1,00 2,00 0,00 15 1,00 2,00 0,00
Joint coordinates X1(I) and ¥1{TI}.
Xi{ly = O m ¥iily = oGm XLi{zy = 1,800 m ¥1i2y = 2,000 m
X1(3} = 32,000 m ¥i{3y = 0 m ¥l(d4y = 4,500 m ¥ii4y = Z,000m
X¥1(8y = &£,000m ¥ii5) = 0 m ¥1{gy = 7,500 m ¥L{€y = 2,000 m
Jooint load forces FX(I) and FY(Ij.
FX(1} = o kN F¥Y{l) = ~12%,00 kN FX(Zy = o kN FY(2y = O kN
FE{(3) = G EN FY {3y = -24,00 kN FX{4) = o xM FY(4y = O kN
FX{5y = 0 BN FY(5y = -24,00 kW FXley = o kN Félgr = o kM
FE(Ty = 0 kN FY({7) = -24,00 k¥ Fr(g2y = 0 kM FZi{gy = 0 kN
FX(5)y = 0 kN FYi8)y = -12,00 k¥
Support reactions RH{I) and RV (LY .
RH{l} = 0,00 kH BV (1} = 48,00 kN RVisy = 48,00 kN
Joint displacemencs UH(I) and wriLy .
UH{Ly = 4 /EA il = 4 /2R UH{Zy = 540 /EA gvizy = -54¢ /ER
 UH(3) = g1 /EA Uwi3y = ~1031 /EA UH{4)y = 378 /EL Uvi4r = -1300 /ER
= 270 /EA Uvisy = -1428 /ER UH(Er = 182 /ER uvier = -1300 /EA
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" profrussia N .
gZoup a1 __vne bovcom chord mesbers sz Going on with FDATA.

MES{1) = 27,00 kN - £3,00 kN
RAA{l,3) = -27,00 WBA(3,1) = 27,00 HAA(3,5) = -€3,00 NAR(S, 3} = 63,00
DAA(L,3} = 0,00 DAA{3,1) = 4,00 DAR(3,5) = 0,00 DBA(5,3) = 0,00
HES(3) = 63,00 kN HFS{4) = 27,00 &N . ]
NAA(S,T) = 63,00 HAA(7,8) = 63,00 Mai7,9 = ~27,00 HAA(5,7) = 27,00 A click on AMEFORCES prlnts
DAM(5,7T) = 0,00 DAALT,5) = 8,00 DAR(7,9) = 0,90 DRA(5,7) = @,90
30 LTE {2} = 3,00 X LCF0) = 5,30 kN
geonp ) _the plane mepers - 'member forces' MFS(P),
HFS{5} = =-45,00 kN HES(6) = 45,
FAR(1,2} = 45,00 MAR(2,1) = =45,00 RBA(Z,3) = ~45,00 HAA{3,2) = 45,00 Member end forces NAA (L, H) and NAA (H, L) and
DAA(L2} = 0,00  DAA(Z;1) = 0,60 DAA(2,3) = 0,00 DAR(3,2) = 0,00 .
MES(7) = -15,00 kN MES(8) = 15,00 W 3 mb
HAA (3, 4) = 15,00 - HAA (4,3} ~ -16,00 HAA(4,5) = -15,00 HAA(5,4) = 15,00 perpendlcular to the me er aXlS
DBRA(3,4) = 6,00 DAA(4,3) = @,00 DAA(4,5) = a,00 DRA(5,4) = 9,00 INAN LT i ) 7 [ TT " y
m(-sm = 15,00 MES{10) = -15,00 DAA (L, H) anad DAA (H, L) and
.6} = -15,00 HAA{E,5) = 18,00 RAAE,7) = 15,00 MAA{7,.6) = -15,00 ¥ ¥
mf:,s) = 0,00 DAA(E,S) = 0,00 DARLE,T) = 0,00 a7 = 0,00 the largest menber force' MFES() for each
MES(1l) = 45,00 KX MFS(12) > 65,00 KN
Wa(7,8) = 45,00 KEA(E,7) = 45,00  NAA(8,5) = 45,00  NAA{S,8) = -45,00 group of members.
DAA{7,8) = 2,00 DAA(8,7) = 0,00 DAA(R,3) = 0,00 DEA(9,9) = 9,00

LIF(LI) = 45,00 ¥  LCE(S) = ~45.00 X

g) _che chord members

MFS{13} = <~54,00 kH
WAA{2,4) @ 54,00 HAA(4,2) = -54,00 HRA(4, 6}

MFSI14) = ~72,00 ¥
= 72,00 HAR(E, 4) = -72,90 DroTrussla
a)_ the bottom chord members

- . = 6,90 . = 0,00 DAALE, &) = 0,00 .
m:!(‘;;:;) = '52:2‘; xH arm e H¥S(1) = 27,00 XN HF5(2) = €3,00 k¥ MFS (3} = 63,00 kN HES(4) = 27,00 ¥
WAA(E,3) = 54,90 KAR(8,6) = ~54,00 LIF(2) = 63,40 ¥§ ILF(0} = 0,00 kN
DAA{E,8) = 8,00 bar(s, &) = 0,00 B
= = = N mecbers
s a2 W LY — lﬁx‘;w)b‘\! m—:s,aom‘m HEG(6) = 45,00 kN MFS{7) w -15,00 x¥  NES(8) = 15,00 k¥
HFS({3) = 15,00 X8 MFS(10? = -15,00 XN MFS{11) = 45,00 kN HFS(12) = —45,00 X
LWFL) = 66,00 X8 LCF(S) = 46,00 kY
e TAMEFGRCES | 1 1 H ]-_—'*’_' H
Cls MFORCES | [AMEFORCES] PDATA, [X1Y1] [FXFY | [UHUV! {MOBMFORCES | ;E o the ehor .
N MF5{13) = ~-54,00 kN MFS{14) = -~72,00 kN HMFS{15) = —54,00:kH
™ DrewTPR [~ MFORCESPR ™ AMEFORCESPR  {~ MOBMFORCESPR  { SHORT !D L o wn  HCE(1f) = 72,00 i
Pif ‘back t form TRUSSPROGRAMA PIPrOK | g g — p P e
Assumed direction for NAA(L,H) and NAA(H,L) is
from lowest to highest member end number.
2>7 Member 7 with I=3 and H=4, of group b}).

//,;r NAA(3,4)y= 15,00 kN, directed as assumed.
NAALS LS NAA(4,3)= -15,00 kN, not directed as assumed
but opposite directed.
Member 7 is a compression member, indicated
with a member sign, so MFS(7)= -15,00 kN.

X/ With a click on MFORCES the largest tension
) forse LTF () and largest compression force LCF()

of a group are determined and printed.
Group b} LTF(11)= 45 kN and LCE(5)= —~45 kN.

group b}  the plane members

MFS(5) = —45,00 kN . MFS{€) = 45,00 kN :
. HARA(1,2) = 45,00 HAZ(2,1) = ~45,00 WAA(Z,3) = -45,00 NAR(2,Z) = 45,00
DAR(1,2) = G,00 DaR(2,1} = G, 00 DAR{Z,3) = 0,00 DAR(3,2) = 0,00
MFS(7) = ~15,00 kN MFS(8) = 15,00 kN _

HNRAR{3, 4 = 15,00 NAZ (4,33 = =~15,00 MAZ(4,5) = -15,00 HARL(S,4) = 15,00
BER(3, 4] = ) DEA (4, 3) = 6,00 DAA(4,5) = 0,00 DAB(S,4) = o,00
MF5(5) = 15,00 kN , MF3({l0) = -15,00 kN .
"WBA(S,6) = ~15,00 MAR(E,5) = 15,00 NAL(E,7) = 15,00  WAA(7,6) = -15,00
DBEA(S, €} = n,00 DA&E,5) = 0,00 DAR(E,T) = D, 00 DER(T,€) = 0,00

MFS(115 = 48,00 kN MF5(12) = =-45,00 kN ,
HAL(7,8) = -—45,00 NAR(2,7) = 45,00 AL (3,9} = 45,00 NAA(S,8) = -45,00
DRR(7,8) = 0,060 DRA(B,7) = 6,00 DRE(B,8) = 0,00 DRR(S,8) = 0,00

LIF(11) = 45,00 kN  LOF{S) = ~45,00 kH
ProTrussli

group &) the bottom chord members
MES(1) 27,00 k¥ MES(Zy = £3,00 kN MES (3}
LIF{Z) €3,00 kN LCF(0y = 3,00 kW

i
fi
2

£€3,00 kW MES {4} 27,008 kN

[

group b the plane members

= -15,00 kN  MFS5{s) = 15,00 kN

MFS{5) = ~-45,00 XN MF5(&) = 45,00 kN MES(7)
MES{5F = 15,00 XN MFS(10) = ~-15,00 kN MFS{1l) = 45,00 xN§ MFS(12) = =-45,00 k¥
LIF(ll}) = 45,00 kN LCF(5) = ~45,00 ki

group «) the top chord members
HMFE(13) = ~54,00 kN MES (14}
LTFi0) = 0,00 BN LCF{14)

~72,00 kN MFS(15) = =~B54,00 kN
~72,00 kN

il




ProTrusslB EX1B

ProTrussiB

First case.

Basic variables to put in.

v9=5 number of spans, equal joint distances,
real number of spans becomes 2%4=8.

L9=12 m length of the truss, and

H9=3 m height of the truss.

¥9=5 IL9= 12 m H9= 3m QL= & kN/m
N9= 11 joints and PO= 19 members Assumed no own weight. QL= 4 kN/m.

group a} the battom chord members 1
b z - »
group b} the plane members At the start cursor in TVY, type 5, next Tab,

group ¢} the top chord members 12 .
cursor in TLY, type 12 and Tab, cursor in THY,
type 3. Put cursor in TQL and type 4.

i b
W 0

Labeil Labelt Labell tabel
vl =TT He={ " 7 AQan: B .
o R W“m E| Click ProTrussiB, becomes blue. All members got
pE L n| strain stiffness EAA(E)=1.
NP R QL e Caigate g . i Click DRAWTF to draw the truss, the data just
losdszete  STORE NR=  GET UHI=D UV BX3A o T : i
pF RO c b GOIOFDATA Drewlf  TrussNumb os put in appear below it plus member data. Click
TrussNumb for joint and member numbering. Next
Protrussis Calculate and DRAWTFD for the truss deformatin.
group a) rhe bottom chord msxbers
WES L) = 7,66 kN = 2
H)AU.,‘.‘; - -7.€8 RRA(Z,1} = 71,68 ﬂ;nl.i‘s-,li; = —Jl.-:,lif a AR (3,2} = 13,20 ]
PG T a0 BAED S Q0 MARD = ol BMGR = 0w Cliek go ko FDATA. and AMEFQRGES. Results for
mrs,;) = 23,04 WAL3) = 23,04 Warie,s = -13,20 WAG.H = 15,20 some members are shown on the left.
(a,f) = 3,00 DARS.3) = 3,90 DAA(4,8) = 2,22 DEAIS, 4 = 2,30 . . v .
wngs e - s macs = 76 A click on UXUY shows the joint displacements.
DRA(5,6) = 3,00 DAR(E, 57 o Q.50
LIF(3) = 23,04 kb LCEI0) = 0,30 kR
gioup b) _che plane pembers Second case.
ity - saiee o wmacLas = e s = aores o mac.n e 20,8 Click AOAgain, input like above (or click EXIB
DAALL, Ty = 0,00 DAA{7,L1) = o, 00 A2, T) = 0,00 DAA(7,2} = @90
MES(S) = 10,30 ¥ WIS = 10,34 kN and ProTrusslB), next DrawTF and TrussNumb.
WAM(2,8) = 10,34 HAA(8,2) = -10,34 HAR{3,8) = -~10,34 WAA{8,3) = 10,34 — T . x
BAA(z,B) = 0,00 DRAIS,2) < 2,00  TAR@,®) = 9,00 & DAAGEI x 0,00 Now scme members get strainstiffness 2EA in—
MFS{13} = 09,00 N HFS{LlL) = 9,00 kN =
HAA(3, - . = . N - . { =
mann o e mase zo s wmane - pxo omes t 0w stead of 1EA, the members
MFS{12) = 10, PR
s = e matom = 10,35 Emae & oed o MEAM0.S) = -10.36 1 to 5 of group a) and 16 to 19 of group cC).
Mn D, MMa0 - wm o wpe bw swiew - 9w SP=] for step in 1,2,3,4,5  etc.
e o o BRI e mMewn me  mwSI % Type in TSTRING for PEAA,PIL,P2,ST,EA
17) = 20,60 KN LCE{iS) = 20,58 T
o s o o o sammers PEAA,I,!’S,l-,Z— Enter and BEAA,16,19,1,2 Enter.
HESILE) = 18,38 & WS = -22,04 W Next click Calculate, DRAWTFD and go to FDATA.
HAAIT ) = 15,38 MRA!3,7) = -—15,3€ HAA[Z,5) = 23,94 HAAI9, By = ~23,24 N ”
DAA(7,8) = 8,00 DAAE, 7)) m 2,00 DAA(S,5) = 0,00 DAMR(5,8) = o,00 N o
: Check member 2 L= 2,4 m AL= F*L/'EA'
Jooint lcad forces EX(I) lnd FY(I) .
FX(L) = 0 = ~4 .30 kR EX(2) = 9 kN FY(2) = -~5,&0 kN
eI o S{:i DDA EEI dE me - Caw Case 1  UH(3)~UH(2)= (64,5-18,4)/EA= 46,1/EA
EOozoo2E o mDroGm BRI R mes o AL= (19,20%2,4)/1EA= 46,1/EA ok
FK(lL) = 9 KN FY({ll) = 9 kM
nss(l?n-".:t;;mkf = ;ﬁz?v-{ 24,00 &N avie) = 26,00 kN Case 1 Case 2 H_(Z) -—UH(3L= (32,3"0, 2) /?Z/X=A23, l]/{EA
Joinr displ nus UEIT) and OVI). AL= (19(20 2, 4)/2EA~ 23, E o]
UHiLi = 3,% /A oviLy = 2,9 /2 UH:Z) = 13,4 /EA oVizy = ~234,3 /A
UH(3) = E?,S /EA. WEZ) = -440,8& /EA UH(4) i 115,28 /EA Wf() :—'(ﬁD,B /5&. ,
U = RS /mo WS S lluela i -amelm Both cases same member end foreces but different
GRiSI < w22 /EADVCS) = dSLOUER 0RO = 36 ER VD) = SELE /R joint displacements. The truss is internally
TR T bR TIRD = e and externally statically determinate; member
ends and joints are seen as hinges.
/039
wppore reactions oo wvi . ! P 23 230 230
iam o 500 - st:;‘?rfvi) 24,00 W IO = 26,00 kK Case 2 7, 2 e 4.8 Ll 4
Joint diggx.lc-nnnbs UH{(I) apd OV(I). ‘ ‘&9 |
UH{i} = 4,9 /EA Wil = 0,0 /ZA UE{2) = G2 fEA oVi2) = -214,9 /EX
x::; : ::,: ;: g‘\;;:: *:;iz,; /EA UH(4) = 65,9 /EA W:lﬂ = —-328,2 /EX ‘ ,,,.
mO Domim mmoImsm o mo - omem wo oz eeml o Joo b [ /0% 323
TH{5) = 46,1 /BA oViss = ~333,9 /EA UH{LO) = 18,4 /ER o1 u—zvs:a 7ER A6
UH{Ll) = 5,9 /EA JV{LL) = -128,8 /EA ‘/ 2—
l 1920 4K /9 2o /9 20
. 3 . ’
4 o = o= e
QQS (2 l.:ﬁ,:.O e 2400 .80 /2, 34 1900 '}#yo
MAK (2, 3y = ~-15,2Z0 WER (3,2} = 15,20 P /2
) ledd S
DERIZ, 2y = 0,00 u!aAéB,u) = 0,00 -+ 4 —
HMES(3) = 10,24 kN ) ’
WAR(3,8) = ~10 34 , A part of the truss. Components of 10,34 kN,
’ e Marig, 3y = 10,34 . _
DAZ{3,8) = o005 DEA(B. 3 _ : (10,34/3,23)*1,2= 3,84 kN and
T 8,3 = 0,00 (19,34/3,23)%3= 9,60 kN. Equilibrium?
MES(1Ty = ~23,0% XH Y. mom. joi = (7
2,0 3 . Jjoint 2= 07
HER(B, %) = 23,04 WAE(%,8) = ~23,04 @ 24%2,4 —4%2,4*1,2 +3,84%*%3 +9,6%1,2 -23,04%3=
DAR(R,3) = 7,00 DRELG,B) = 0,00 57,6 -11,5 +11,5 +11,5 -69,1= 0 ok

&



ProParTrussl
13
12 p2=rTe13 14
14 "
10
i 9 26 2% 27
18,
2 17 Re
1 2 3 4
T
v9= 4 L9= i8 m HO= 6,5 m
N9= 16 joints and P%= 29 members
group a) the bottom chord members i 8
group b) the parabola chord members 9 16
group ¢} the vertical plane members 17 23
group d) the sloping plane members 24 29
P goto FDATA
Hewber P, strain stifness 3, length Ll and owm H&iﬂ\‘: QE.
T @ . O P & 1l 08 P EA . Q& P E L1 OF
i 1,60 2,26 O0,€0 Zz 1,00 2,26 90,€0 3 1,00 2,258 0,80 4 1,00 2,25 0,€0
5 1,00 2,25 O0,%C € 1,00 2,25 O,€0 7 1,06 2,28 O,€06 & 1,00 2,25 9,60
9 1,00 3,63 0,€0 10 1,00 32,93 O, €0 il 1,00 2,5¢ 0,80 12 1,00 2,25 0,€0
13 1,00 2,25 0,€0 14 1,00 2,5€ 0,€0 18 1,00 3,03 0,€ 16 1,00 3,€3 0,60
19 1,60 2,84 0,60 18 1,00 4,88,0,60 1s 1,00 €,08 9,60 20 1,00 6,50 5,60
2r 1,06 €,0% 0,60 2z 1,00 4,88 0,80 23 1,00 2,84 €0 24 1,00 3,63 0,60
28 1,06 5,37 0,60 26 1,00 6,50 0,60 2% 1,80 €,50 0,60 28 1,00 5,37 0,60
25 1,00 2,63 0,60
Joing X1{I} and ¥L(I).
Kifyy = om Y1y = dm K112) = 2,280 m ¥i{2)y = Im
X1{3) = 4,500 = YL(3) = om XL{%r = §,750 m YLy = Im
X115y = 9,000 m ¥L{5: = LY XLi€) = LL,2680 m Y1Li6r = ' m
X1Li7) = 13,500 m YL{Ty = dm K1ig; = 15,750 m Yiigr = om
X1{9) = 18,008 m YL{5} = S m X110y = 2,250 m ¥Lild) = 2,344 m
RL{IL} = 4,800 m ¥L{Il} = 4,875 m Hli{12y = §,763 m YL{l2i = §,39%4 m
X1{13) = 5,000 m ¥1(13) = §€,500 m X1il4} = 11,250 m Y1{l4) = €,094 m
Xi(l§) = 13,500 m YI{15} = 4,878 m X1{l€) = 15,750 m Yi{l€) = 2,844 m
Support_reactions RA(T) and RV(I}.
8H{]) = 0,00 & V(1) = 30,07 &  RV(%} = 30,07 kN
Joint displacemenvs UH(I) and OV(I).
UA[ly = 0,8 /EA  UV{l} = 0,0 /EA  UB(2) = 63,5 /EA W2) = -437,0 /EA
UE(3) = 187,1 /ER W(3) = -607,8 /EA DH(4) = 163,1 /ER V{4) = -693,0 /EA
UE{5) = 220,7 /B2  UV{5)} =-650,2 /EA  UH{) = 278,3 /EA OV(6) = -633,0 /EA
UH(7y = 33¢,3 /EA V(1) e -607,8 /EA  UH() = 387,95 /EA Wis) = -437,0 /EA
UH(8) = 441,4 /EA WSy = 0,0 /EA uE(10} = 320,3 /EA UV(10) = -430,7 /EA
VH(Il} = 332,2 /EA OV(LL} = -595,8 /EA  UH{12) = 283,7 /EA V{i2) = ~662,5 /ER
UH{13} = 220,7 /EA  OUV{l3) = —65L,2 /EA  UH(14) = 157;7 /ER V(e = -662,5 /EA
UH{15) = 108,2 /EA OV{15) = -585,8 /ER UH(16) = 121, /EA OV(L6) = ~430,7 /EA
ProParTrusst
group a) _the bottom chord members
WES(1) = 23,79 kN ME5(2) = 23,78 K
MAR(L,2) -23,75 WRA(2,1) = 23,79 MAR(2,3) = -23,79 HAR(3,2) = 23,79
DAA(1,2) 0,88 DRA(2,1) = a,68 DAA(Z, 3} = 0, 68 OER(3,Z) = 0,68
uFS{3) 24,52 X8 MFS{4) = 25,58 K
HAA(3,4) = -24,92 HAA(4,31 = 24,52 HBA(4,5) = -25,58 HBR{5,4) = 25,58
DAR(3, 4} = 0,68 DAR{4,3} = 0,68 DAA[§,5) = 0,68 DAA(S, &} = O, €6
MF5(5) = 25,58 W MES{6f = 24,52 k¥
HBA(S,6) = -25,58 HRA(€,5) = 25,58 HBA(6,7] = -24,92 MAR{1,6) = 24,92
DAA(S, 8) = 6,68 DRR(6,5) =  D,E8 DAA(6,T) = 0,88 A7, 6) = 0,68
MES(Ty = 23,75 kN WFS(8) = 23,75 W
HRA(T, B} = ~-23,7% NAA{Z,T) = 28,79 HAA(E, 9} = -23,79% ¥ER{5,8) = 23,78
DAR(7,B) = 0,68 pan(s,7) = 9,68 DAR{E, B = 0;68 DAA{9,B) = 0,68
LIF(4) = 25,56 &N ICE(0) = 0,00 ¥ .
oup b) the parsbola chord membarg
HES(5) = ~35,20 KN ME5{10) = -34,15 ¥
NEA(1 1O} = 3%,20 HRA(LG,1) = -37,49 HAR{LD,1l)= 34,19 MAR({LL,10)= 32,87
DRA(L; L0y = 0,62 DAA (10,1} = o, 67 DRA{10,1L)= 6,68 DAA(LL,10)= 9,67
MES(1l) = -25,46 & MES (12} = -26,34 ¥
HAA(11,12}= 29,46 ERA{12,11j= -28,73 HEA{1Z,13)= 26,34 HAA(13,12)= -2€,10
DRA(11,12)= 0,68 DBA(1Z,1l)= 8,87 DEA(12,13}= 0,67 SRA(13,12}= 0,68
MFS(13} = -26,34 MES{14) = ~29,46 KN
HBA(1S,141= 26,10 NRA(14,13)= -26,38 HBA(LS,15)= 28,73 HAR(LS,14)= -29,46
DAA{I3, 14}~ 0,68 DAA[L4;i3)= 06,68 DAA(14,160= 0,67 DRA(15,18)= 0,68
MES(15) = -34,15 W MFS(16) = -35,20 N
BAA{15,;16y= 32,07 HBA(L6,15)= -34,19 HAA(G,16) = 35,20 HRA(LE, ) = -37,4%
DAR(15,165= 0,67 MAR(16,155= 0,68 DRA(D,E6) = 0,68 DRA(L6, 5} =  ~0,67
LIF(Q) = _ 0,00 ¥H ICE(9) = -35,20 18
group ©} the vercical plane members
MESULT) = 3,06 v HES(13) = 3,53 kR
HER(2,10) =  -1,35 WAR(10,2} = 3,06 HAA(3,1L) = -1,0L MRA(IL,3) = 3,33
DAA(Z,10) = 0,00  DAA(19,2) = 9,00 pAn(3,11) = 0,00 DAA(LLS) = 0,00
MFS(L9) = 5,15 LN MES(20) = 7,55 i
HAR(4,12) = -L,54 MRA{IZ,4) = 5,18 WAL(S,1%) = 4,05 BA(L3,5) = 1,35
DAR(4,12} = 5,00 DER(12,4F = 3,80 DA, 13) = 6,00 DEA(13,5) = 0,00
HF5(21) = 5,18 K& WFS(22) = 3,93 k¥
WAA[E,L4) = ~L,54 NAA(14,6) = 5,19 WA(7,15) = -1,0L WAUS,T = 3,93
DER(,14) = 6,00 DMA(14,6) = 0,90 DAA(7.15) = 5,00 DEA(IS,7) = 0,90
MF5{23) = 3,06 ¥
HAA{2, 1€} = -1,35 WAR(16,8) = 3,06
DRA(5,16) = 0,00 BAR(16,8) = 0,00
LIF{20) = 7,85 k&N ICE(0) = __ 0,90 N
group d) the sloping plane members
MFS5 (24) 2,68 XN MF5(25) = 3,03 k¥
HRA(3, 10} ~0,97 AA(L0,3) = 2,68 HAR(4,11) = -0,10 MAR(L1,4) = 3,03
DAA(3, 10} ~0,67 DAA(10,3) = -0,68 DEA(4,11} =  -0,68 DAA(11,4) =  -0,67
HES (262 2,47 K MES(27) = 2,47 KN
HAA{S, 12} 1,15 ERA(12,5) = 2,47 A5, 14) = 1,16 ERR(I4,S5) = 2,47
DAA(S, 12) -0,68 BRA(I2,5) = -0,67 DAA(S, 14} =  6.65 MRAIL4.5) = 4,67
MES {28} 3,05 X MFs(29) = 2,62 W
HAR {615} -5,10 HAR(IS,6) = 3,03 WA{T, L6} = ~B,57 WR(LE, D = 2,83
DRA (6, 15¢ 0,87 DEA(15,6) = 1,62 DNA{T, 16 = 0,68 DARILE, TV = 0,87
LIF(25) - 3,03 8  ICE{6) = 9,00 kN

ProParTrussl

Basic wvariables to put in.

V9=4 pumber of spans, egual joint distances,
real number of spans becomes 2%4=8.

1L9=18 m length of the truss, and

H9=6,5 m height of the truss.

Assumed own weight of all members QF= .6 kN/m.

At the start cursor in TV9, type 4, next Tab,
cursor in TLS, type 18 and Tab, cursor in THS,

type 6.5.

Click ProParTrussl, becomes blue, after that
click in TQE and type .6 for own weight of the
members.

Or PQEE,P1,P2,ST,QF with Pl=1, P2=29, ST=1 and
QE=.6 to type in TSTRING PQEE,1,29,1,.6 Enter.

Click DRAWTF to draw the truss and prints the
data appearing below the drawn truss, with the
member groups with member numbers. At same time
the controls disappear and at the bottom of the
form DrawTF is replaced by Calculate, at the
bottom to be seen,

go to FDATA, Calculate, TrussNumb, DrawTFD./,

Click TrussNumb to number joints and members,
next Calculate and DrawIFD to draw the deforma-

tion, and go _to FDATA to go to the second form.

Click PDATA, see the joint and member data and

toint coordinates.
Click FXFY to see the joint load data FX(I) and

FY(I), all zero, not shown here, and the joint
displacements UH(I) and UV (I).

Click AMEFORCES for the member end forces of
group a) and b), shown on the left, a second
click gives the member end forces of group c)

and d).

The largest member forces of group b) with mem-

ber 9 to 16.-
Largest tension member force LTF(0)=0, all mem-

bers 9 to 16 are compression members.

Lrgest compression force

LCF(9)= -39,20 kN NAA(1,10) MFS (9)

= 39,20 kN

The largest member forces of group ¢) with mem-
ber 17 to 23.

Largest tension member force.

LTF (20)= 7,95 kN NAA(13,5)=7,95 kN

MES (20)

Largest compression force LCF(0)}=0, all verti-
cal members 17 to 23 are tension members.

The largest member forces of group d) with mem-
ber 24 to 29,

Largest tension member force.
LTF(25)= 3,03 kN NAA(11,4)= 3,03 kN

MFS (25)

Largest compression force LCF(0)=0, all members
24 to 29 are tension members.

IS



group ¢) the vertical plane members

MESELY) = 9,00 X MFS(18) = 5,00 &
NRA(2,10) = -5,00 RA[10,2) = 5,00 A3, L1} =  -5,00
BAA({2,10) = 0,00 DAR{10,2) =  £,00 DAR(3, 1) = 5,00

HEG{1%) = 9,00 MES (20) = 5,00 &N
WAA{6,12) = -9,00 HRA(I2,4) = 6,00 HAA(S,13) = 5,00
DAA{4,12) = 0,30 DAR (12,4} = 6,80 A5, I8 = 0,00

MES(22) = 5,00 W HFS{22) = 8,00 W
HAA(6,14) = -5,00 HMA(18,6) = 5,00 HAA(7,15) = 5,00
DAR(E, 14) = 0,00 DAR(14,6) = 0,00 BAR(7,15) = 0,00

MES{2% = 5,00
HAA(B,16) = -~%,00 NRA(16,8) = 5,00
DAA(B,16) = 0,00 DAA (16,8} = 0,00

LIF(IE} = 5,00 k¥ ICE(0) = 0,00 i¥
group d) _the sloping plane members

WES{24) = 0,00 KN MES{25) = 0,00 KN
WAA(3,10) = 0,30 HRR(10,3) = 2,30 WRA(A,11) = 9,00
DAA(3, 10} = 3,00 UBA(10,3) = G0 DAA(S, 11) = 0,00

MF5(26) = 0,00 k¥ MES(27} = 0,00 kN
HAA(5,12} = 0,00 HRA(12,5) = 4,00 BER(S,14) = 0,00
DRA(S,12) = 8,00 DAA(12,5) = 0,00 DRA(5,14) = 0,00

HFS(28) = 0,00 k¥ ME5(28) = 0,00 k8
NEA(6,15) = 0,00 RAA{15,6) = 0,00 HAA(T,16) = 0,00
DAA(E,15) = 0,00 DAR(1S, 6} = 6,00 DBA(7,16) = 0,00

LIF(26) = 0,00 k¥  ICF(24) = 0,00 ¥¥

group b} the parabola chord mesmbers

/2

4

9

HAA{1L,3)
DRA(LL, 3)

MAR{13,5)
DAA(13,5)

HAA(15,7)
DAA{LS, T)

MRR{LI,4)
DAA{XL, 4}

MR(14,5)
DRA(L4, 5}

RAR(1E,T)
183 (X6, 7}

9,004/

1649, /
Jaf

9

764,0

EAS

Lr0rg)= B.ognm

MF5(%) = -79,37 XN HFS5(10) = -67,76 kN
DS{1,10) = 48,72 D5(10,1) = -48,72 D5{10,11)= 45,25
D6{1,10) =  62,€6 DE{10,1) = 60,48 D6 (10, L1)= 45,91

MFS{il} = -57,80 kN - MF5(12) = ~51,67 kN
DS{iL,12}= 50,50 D5{12,18)= 50,50 P5(12,I3i= 50,73
DE(1L12)= 28,12 D6(12,11)=  -26,55 D612, 13)= 5,88

MES{13) = -~51,67 ¥ B MFS{1d} = -57,80 &N
D5(13,14}= 50,73 D5(1¢,13)=  ~50,73 DS{14,15)= 50,50
D6{13,14)=  -8,47 D6{14,13)= 9,84 D6(14,15)= 26,59

MES(1S} = -67,76 KN MES(16) = -79,37 kN
DS(15,16)= 48,85 ' D5{16,15)= 48,85 D5(9,16) = 42,72
DE{15,16)= 44,09 D6(16,15)= 45,5  De(5.16) = 62,66

LIF{0) = 4,00 kB ICE(S) = ~75,37 KN

24 :S’g g. 84 11
3o, 73
L————-
.____..
; 0.22
[_; = Q 55
/4/9 /2
” 5
group ¢} the vertical plane members

MES(3.7) = 12,06 kB MFS(18) = 12,53 KN
D5{2,10) = 0,00 D5{10,2) = 0,00 D5(3,11) = 4,00
D6{2,10) = ~15,35 DE(20,2} = 12,06 D6{3,11} = ~10,0L

HES{15) = 14,19 kN HES{20} = L€,55 ki
D5{4,12) = 6,00 D5(12,4) = 0,90 D5(5,13) = 2,00
D6{4,12) = -10.54 BE(12,4) = 14,19 D§{5,13) = -13,05

HES(21) = 14,18 Ky MF5(22) = 12,53 kR
D5(6,14) = 0,00 D5{14,6} = 9,00 D5(7,15) = 0,060
D6{6,14) = ~iD,54 DE(14,6} = 14,19 DE(T, 150 =  =LG,0L

MFS§{23) = 12,06 kN
DS (B,16) = 0,00 D5(16,8) = 0,00
D6(B,16) = -19,35 DE(LE,8) = 12,06

LYE({20) = 16,95 ¥ ICE(0) = 0,00 kR
group d) the sloping plane members

. MES(24y = 2,68 W MES(25) = 3,03 1
| DS(3,10) = 1,13 D${10,3) =  ~-L,18 DS(4,11) = 0,66
D6(3,10} =  -0,34 D6 (30,3} = 2,52 DE(4,11) = 0,18

MES(26) = 2,47 K MFS{27) = 2,47 KN
D5(5,12} = 0,22 D5(12,5) = -6,22 DS(5,145 = -0,22
nE{5,12) = 1,35 D6(12,5) = 2,55 D615, 14) = 1,35

MFS(28) = 3,05 BN MF5{25) = 2,88 kN
05(6,15) =  ~0,66 D5(15,6) = 0,66 D5{7,16) =  ~L,13
DE{6, 15} = 9,19 n6{15,6) = 3,03 D6{7,16) = -0,24

LIE{28) = 3,03 ¥N  LICE{0) = _ 0,00 kN

e

D5(11,10)=
D6{11,10}=

D5{13,12)=
DE(13,12)=

D5(15,14)=
D6{15, 14} =

D5 (16, 5}
DELIE,9)

43

D5(11,3)
DE(11.3)

D5{13,5)
DE(13,5)

D5(15,7)
DE{L5,7)

D5(11,4)
D6(11,4)

D5(14,5)
DE{14,5)

D5{1€,7}
DE{16,T)

#

#

3

)

[

]

w8

-49,85
-44,09

~50,73
~g,47

50,50
2€,12

4g,72
60,48

0,060
12,93

6,00
16,95

9,00
12,93

Going on with ProParTrussl preceding page.

Click back to form TRUSSPROGRAM444, click on

the form next AOAgain.

V9=4 number of spans,

1.9=18 m length of the truss,

H9=6,5 m height of the truss. Own weight QE=0.
Load on bottom chord members QL=4 kN/m.

Type 4 in TVY, Tab, 18 in TLY9, Tab, 6.5 in THS
and 4 in TQL, after input of these data

Click ProParTrussl,

next DrawTF, TrussNumb, controls disappear, and

DrawTF is replaced by Calculate, click om it
then DRAWTFD, go to FDATA, AMEFORCES two times
Members of group d, in this case, are zero mem-
bers because of symmetric loading.

About the vertical member 19 of group €).

The vertical member end displacements are
UvV(4)= -704,0/EA and UV (12)= -649,1/EA,
both negative value, so not as assumed upward
but downward. The member lengthens
(704,0-649,1) /EA= 54,90/EA.

Suppose the member is clamped at member end 4.
Member end force NAA(12,4)= 9,00 kN, that's up-
ward as assumed.

With Hooke's AL=FL/EA follows

9,00%6,09= 54,81/EA ‘*is' 94,90/BEA. ok

Click AOagain.

Going on with ProParTrussl.

V9=4, L9=18 m, H9= 6,5 m and QL=4 kN/m.
After input of these data click ProParTrussl.

Next type .6 in TQE for own weight 0,6 kN/m.

Click DrawTF, TrussNumb, Calculate, DrawTFD and

go to FDATA and click on the left Cls.

Click AMEFORCES with right mouse button to get
member end forces,

D5(,) assumed to the right and

D6(,) assumed upward,

acting at member ends,
but opposite directed,

at the joint as large as

Check of equilibrium of joint 12.

member 11 group b

D5(12,11)= -50,50 kN D6(l2,11)= -26,59 kN
member 12 group b

D5(12,13)= 50,73 kN D6(12,13)= 9,84 kN
member 19 group C

D5(12,4)= 0] kI D5(12,4y= 14,19 kN
member 26 group d

D5(12,5)= -0,22 kN D6(12,5)= 2,55 kN +

-0,01 kN 0,01 kN

Joint 12 is in horizontal and vertical equili-
brium... as expected.

6



Profruss2a

vo= 3 L9= 18 m HO9= 3 m
N%= 14 joints and P9= 25 members

groug al

group <)

the bottom chord members
group b} the vertical plane members 7
the sloping plane members 14
grourr d) the top chord members

Vo= 8= s ABs={ ADagain

Losdszers  STORE NR=  GET UH(1=0 tVY=0
goto FDATA DrawTF

ProTruss2A
group a) the bottom chord membars

MES(1) = 0,00 XN  MFS2) = €,00 XX
MFS(S) = 6,00 KN MFSI€) = 0,00 KN
LTF(4) = 3,00 N ICF{4) = 0,00 JN

group bi the vercical plase mesbers
WFSi77 =  -5,00 ¥N  MESIB} = -6,30 BN
MESILL = -2,00 K MFS{l2y = ~§,00 k¥
LIF{0) = _ 9,00 bW  ICFi3} = -€,30 X

s

roup ¢} the slopin membe:
HFSTi4) = 3,345 KN HFS({1§} = 2,33 kX
HES(LE) = 2,33 kN HES{13 = 3,45 kW
LTE{14) = 3,40 ¥ ICE(D) = 3,90 M

group c) the sloping plane members

MFS{14) 8,4% kN
HFS (18) 2,83 kN
LIF{l4) = 8,49 kN

i

o
RS
(3
oW
BEE

Q

ProFruss2p

NN NKT A7

Vo= 3 L9= 18 m HY= 3 @

Vel te={ T He=[T
ar= {77 smow [T

S R o s VT S

7 1 1z 13 14 135 1€ i7 18 15
l l\\J \\J 3\\l// v h ,__J
1 2 3 4 5 -3 ¢ T

N9= 34 joints and P9= 25 members

group &) the bottom chord members
group bi the vertical plane meambers
group cy the sloping plane members
group 4 the top chord members

Loads zeto STORE  NR= GET UHIFO V(=0 BX3A
PrE IRO  ForceDivision CalculatahlobForces goto FDATA DvawTF

2roTrusszB

group aj the bottom chord members

MES(L) = 0,00 kN  MFS2) = €,30 BN
MFSIS;) = 6,90 xN  HFS(6) = 0,00 kN
LTE (47 = 8,00 kR ICF{l) > 0,90 &

group bj vhe vervical plame mambers

HFS{TY = -6,80 kN  HFS(%) = -€,00 k¥
MFS (L&) = ~2,00 k8 MES[I7) = -6,00 ¥R
LIE(D) = 9,90 XX LCF(7) =  -£,00 kN

group c) the sloping plane members

the élaping pléne menyers

HFS(3) = 2,45 kN MFS {10} = 2,33 x8
HES{LE} = 2,33 k¥ HES (13} = 3,45 kM
LIE{13) = 3,49 X LCE (0} > 3,99 ¥N
group o)
MF5(B) = 3,49 kN
HES{1¢€) = 2,83 kW
LTF(lg) = 2,49 kN

i

R e e ottt

Basic variables to put in.

| V9=3 npumber of spans, equal joint distances,

real number of spans becomes 2*3=6.
1,9=18 m length of the truss, and
H9=3 m height of the truss.

At the start cursor in TV9, type 3, next Tab,
cursor in TL9, type 18 and Tab, cursor in THI,
type 3. No own weight QE.

Numbering joints 1-3-5-7-9-11-13 and
2~4-6-8-10-12-14 with step ST=2.
Numbering members, bottom chord 1-2-3-4-5-6,

 verticals 7-8~9-10-11-12-13, ST=1,

sloping members 14-15-16-17-18-13 and
top chord members 20~21-22-23-24-25. ST=1

" Joints 4, 8 and 12 are loaded with vertical

load forces of 4 kN. Then type in TSTRING

. FY (4)=—4 Enter, FY(8)=-4 Enter and

FY(12)=-4 Enter.

' Or in another way, type 3 in TNFV, and
‘in TSTRING for I,FY (I}

4,-4 Enter, 8,-4, Enter and 12,-4 Enter.

' Click ProTruss2zA and
| click DrawTF,
! go to FDATAFDA and Cls if necessary.
" TPo determine the largest tension and compres-—

TrussNumb, Calculate, DrawTFd and

sion member per group click MFORCES. Group a),
b) and c) printed on the left, and d). .

" Group c) gives LTF(14)= 8,49 kN, tension mem-
}ber. Can be member 19 as well, symmetry.
"No compression member, with LCF(0)= 0 kN.

%ProTrussZB» Click AQagain first,

Again V9=3, L9=18 and HI9=3.
'With different joint and member numbering.

|Numbering joints 1-2-3-4-5-6 and
:8-9~10-11-12-13-14 with step S5T=1

Numbering members, bottom chord 1-2-~3-4-5-¢,

.verticals 7-9-11-13-15-17-19
‘ sloping members 8-10-12-14-16-18 and 3T=2
. top chord members 20-21-22-23-24-25. ST=1

Comparing with ProTrussZA different joint num-
bers for input of joint load forces at same

‘places. After data dnput like done above

Joints 9, 11 and 13 are loaded with vertical
load forces of 4 kN. Then type in TSTRING

. FY(9)=~4 Enter, FY(1l)=-4 Enter and

FY(13)=-4 Enter.

Or in another way, type in TNVFE 3,

in TSTRING for I,FY (I}

9,-4 FEnter, 11,-4, Enter and 13,-4 Enter.

Click ProTruss2b, etc, and
go to FDATA and click MFORCES.

Group c) gives LTF(18)= 8,49 kN, tension mem-
ber. Can be member 8 as well, symmetry.

No compression member, with LCF(0)= O kN.

Group b) with LCF(7)= -6,00 kN, compression in-

.dicated with a minus sign.

}Z
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proparTruss2

-
\/

7F7r
VL7

Ly

vo= 3 L9= 25,84 m H9= 6,35 m A8= 2,95 m QL=0 kN/m

N3= 14 joints

and P9=

25 members

ProParTruss2 Eacs

Like on the preceding page,

V9=3, L9=25,84 m, HO9=6,85 m and A8= 2,95 m.
Click AOagain for new start.

At the start cursor in TV9, type 3, Tab, cursor
in TL9, type 25.84, Tab, cursor in TH9, type
6.85, Tab, cursor in TAE8, type 2.95.

In TQL type QL=0.

Click ProParTruss2, DrawTF. All controls disap-
pear except at the bottom, with

go to FDATA, Calculate appeared,

TrussNumb and DRAWTED. Click TrussNumb.

No loads so nothing happens when clicking
Calculate and DrawTFD. Click on the form to get

Ki=3

10

pProParTruss2

11

g ey 12

Vo= 3

N9= 14 joints

group a} the bottom chord members i 6
group b) the parabola chord members 7 12
group c} the vertical plane members 13 19
group d) the sloping plane members 20 25
ProParfrussz
group a)  the bottom chord mesbers
MES (LY = 2,90 ¥ MES(2) = 20,66 kM
MAA{L, 2} = 0,00 ¥AR(Z,1) = 0,00 MRAL2,3) = -20,8€ HAA(3, 25
DRA(L,2) = 0,00 DAR(Z,1) = 0,00 DAA{2,3) = 0,00 DAB13, 2}
— e HES(}) = 22,42 W WFS{4) = 11,21 XK
HAR(3, 4§ =2z, 92 HRAI4,3) = 32,42 HRA(S,§ = -11,21L ¢ WAAS,4)
DAA(3,4) = 5,00 DAAI4,3) = 0,00 0BA{4,8) = 0,00 DAB(S, 4)
MFS{S) = 7,03 k¥ MFS{6) = 0,00 kN
HAR(S, E} -1,03 WAR(E,5) = 7,08 HARIG, 7Y = 0,00 HAR(T, 6
DaA(s, 6) 9,00 DAA(E,§) = 0,00 ORA(E,7) = 0,00 DAAL7, 63
LTF{3) = 22,42 kN LCFil) = Q4,00 kB
WFS{7) = ~23,1.3 N
WAR{8,5) = 23,13 MER(5,3) = -23,13 MBA(5,10) =  28,4% HARCLS, 5)
DAA{SB,9) 9,00 0I5, & = 5,00 DRR(S,10) = 9,00 DAR!L0, 5)
. MES{10) = ~15,33 #M
. HRRILL,10)= -16,33 HEA(LL,12)= 16,33 MAE(1Z, 11}
2, ORA(LL,10)= 3,30 DAAILL IZ)= 3,30 DRALLZ, 11}
. MES{12) = ~7,37 kN
RAR.12,03)=  LL,7L MRA(L3,121= ~LL,7L MAR!13, 14 7,37 FRA{LE, 13}
DAAIL2,13)= 3,00 DAA(13,12)= 2,30 DAR{13,34)= 3,00 DAA(LS, 13)
LTF(D) = _ 3,00 kN  LCE(B) = -23,42 &N
group &) che ve:r.:.cll plane members
HES (140
HEAI4,1) = -24,55 NAA(Z,5) HAA(S, 22
OBAIZ, L) = 0,00 DAAZ, 3 DAY, 2)
HES (16)
HRA(10,3) = 15,12 HEAL%, 11} WARILL, €
DAA{LD, 3} = 0,20 DRA(A, 11 DAA (LS, 8)
HES (18)
HRR(12,5) = 4,97 URR(E, 13) HRA} 12, €
DARIL2,83 = 9,00 DAA{E, 13) OKA113, 63

[

[

]

[

[

L9= 25,84 m H9= 6,85 m A8= 2,95 m QL=0 kN/m
and P9= 25 members

@

-
o

3

, 17

00

L3L
L 30

back the controls.
A mobile force system.

/5 g 1248
l 3,4 m l L8

l
# 4 1

Type in TSTRING MF=3 Enter, next
1,12,0 FEnter, 2,9,1.8 Enter, 3,15,3.4 Enter.

Each force is placed on a joint of the bottom
chord, the other two forces will be divided to
be placed (and added} on the corresponding

With a click on ForceDivision controls disap-
pear and all possibilities appear on the form

like shown on the left.
Click somewhere on the form to get the controls

back. Going on on next page.

group a) the bottom chord members 1 6
group b) the parabola chord members 7 12
group ¢} the vertical plane members 13 19
group d) the sloping plane members 20 25
ProParTruss2
| TRU=8 I4=1 I15=7
Joint 1 2 3 4 5 & 7
Ki=1 12,00 - - - - - -
Kl=2 15,88 $,.02 = - -
=3 1&,8% 18,62 2,45 - - - -
Kl=1 3,7¢ 17,24 - - - - -
Kl=2 11,84 15,14 5,02 - - - -
K1=3 - 16,89 16,62 2,49 - - - MF=3 forces
=1 3,11 15,65 17,24 - - - -
K1=2 - 11,84 19,14 ,02 - - -
Bl=3 - - 18,8 18,62 2,49 - -
Ki= - 3,11 15,65 17,24 - - -
Ki=2 - - 11,84 19,14 5,02 - -
Ki=3 - - - 16,89 16,62 2,45 -
Ki=. - - 3,i1 15,85 17,24 - -
Ki= - - 11,84 15,14 5,02 -
K1=3 - - - - 16,89 16,62 2,49 joints.
=L - ~ - 3,11 15,65 17,24 -
R1=2 - - - - 11,34 19,14 5,02
Ki=3 - - - - - ie,89 7,11
K= -~ - - - 3, L1 15,65 17,24
Ki=2 -~ - - - - 11,3% 12,16
- - - - - - 15,00

ProParTrussZ mobile forces case I3 3 K 1.

Click AOagain for new start. In TQL type QL=0
Input like done above, no mobile forces.
Underlned case, I3=3 K=1 12 kN on joint 3.

/8 /2
34 QA&
K 2 i 3
/ 3
: 4.3/m <, 37 e
l 2. 57 ] /'&04__.
- ¥ 1
342 289

3/ é}'é/\/ 72
R ¥4

/ ' 2
Tn type in TSTRTNG FY(1)=-3.1 Enfer,
FY(2)=-15.7 Enter, FY(3)=-17.2 Enter. Etc.

MES {194

MAAIT,Ler = 3,38 MRR(LE,7) = -8,35
DAAI7,L8) = 9,00 DAAILA, T = 2,39
LTE(LS) = 15,12 WK  ICF!13) = -24,3% kN
group &) che sloping plane members
. HES(20) = 25,08 ¥R WESi2l = 2,72 W
WARi2,3) W TZE, 557 MAA(3,2) = 25,05 BAR(3,2) = 2,72 RBALS, DY = 2,72
= DAA{Z,2) = 0,90 DAAL3, %) = 0,30 DRAI, 3 = 0,90
J— = MFS123) = 3,15 W
= HAA(1D,4) = ~-LL,9€ EAR(4,12) = -8,15 WAR(12,4) = 8,1§
= DAAIl0,4) = 9,90 DEA(4,12) = 0,20 pARi1Z,4) = 0,30
= MF5 {25} = 3,52 kN
- HAR(13,5) = €45 HAR(G, 14y = -3,52 WAR(14,8) ¥ 3,52
= DAA(13,5) = 2,00 DAAIE, LDy = 9,00 oRAil4, 8 = 2,00

LTF 1209 25,05 WM LOF{22) = =il 5€ kR
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 ProTruss3a EX3a

ProTruss3a

"V9=4, L9=17,86 m, H9=3,15m and QL= 5 kN/m.
Click AQagain to start.

Type 4 in TVS, Tab, 17.86 in TL9, Tab,

3.15 in THY9 and 5 in TQL.

12 14
28 29

4 Z 15/ 2

Click now ProTruss3A before typing .6 in TQE
for own weight of 0,6 kN/m of all members.

v9= 4 LI9= 17,86 m H9= 3,15 m QL=5 kN/m
N9= 16 joints and P9= 29 membexs

ou he b chord member I 1 -
$m£:; ;:sggggp;ma s ; g £ ‘Cllck DrawT?, TrussNumb, Calculate, DrawTFD for
group c) the vertical plane members 17 To 23 the form prlnt.
group d) the top chord members 24 To 29 . - :Next go to FDATA, PDATA to see the lengths of
the members, AMEFORCES and UHUV for the displa-
cements.
Vs L9=[" T Hes[ A8 ADagain W SR o

‘Consideration of member 12.
. In the figure the lengths of the members

=

S I Y Ty
EX2A

e W =5 Qe(5 Cokuste gy

e et coionariss IO Dot Tomums owrsy  os| P=12 3,86 m, P=19 3,15 m, P=4 2,23 m.
' UH(6)= B851/EA and UV(6)= ~2794/ER,

[UH(9)= 624/EA, and UV(9)= -3007/EA
The joint displacements are drawn with their
'real directions.

ProTzuss3A
gEoup a) _the boccom chord members
i, - i ras o ‘:'22: = MRAR{S, 3} 44,25
L, = —44,29% BRAIR, Ly o= €8, 25 HAR{3,5) = -—44, 3 hat 3 . .
BAGa - oo mAGL = e mAG® - de mAsn = o The components along the member axis, x /EA,
= 6 KN = . H
nﬁ’[:: = »gss::s BEA{7.5F = 95, 46 HAAL7,95 = -95,46 SR, = 54, €6 menlber end 6
DAALS, T} = 0,67 ORR(T,5) = 0,67 m:‘(_;,(: = 9:,2 - DAA(5,7) = 0,67 o .
nxmzi,rﬂ) - —:::::m MRA(LE, %) = 35,46 BAR1L, 13w —ssf;s 3{;;,::» sg,g : (851/3, 86) 2,23= 492 (27 94/3, 86) 3, 15= 2280
- L7 DRAILL, %) = 9,67 DAA{LL; 1= 3,87 13, 10= . i . - .
Ty e T T D SR e wn  SDbEr ond
= - 5,13)= 44,2 16 a4, ,15)= . . _ _
AL e i h  mautaes e mmacio- oo | (624/3.86)%2,23= 360 (3007/3,86)*3,15= 2454
LIF(S) = BElls L. IC¥(0) = 0:00 b ‘
the lans mesibe) : . N . N
e T = WEsum = 56,25 1 ‘Member end 6 displaces in direction 6-9
HAA(L,2) = 77,858 HRA(2,1) = ~7B,66 MAA{2,5) = =-§6,25 HAA(S,2) = 54,36 H
DARA{L,2) = 9,67 DARIZ, LY = 0,67 DBAA(2,6) = 8,87 DAA(G,2) = @, 87 492 +2 280= 2772 /EA and
UMD en KAA(€,5) -3z,24 lﬂ;ﬂ(-z‘;f’ z _;j'g; = HEA(S,6} = 10,12 3 03 » .
mase - s maGe - i wA@H - dmm‘mwh g in@mber end 9 displaces in direction 6-9
= HFS{14) = -34,13 e
Hl:f:,‘i:: - —L’::f; = RAK{10,93) = 12,00 m:u;, L;)“ 32,24 EAR(13,10}= ~24,13 3 60 +2 4 5 4“‘ 2 8 1 4 /EA,
OAA(%, 10) = 0,67 DRA(LD, ) = [ DAA[1D,13)= 0,67 DAALLR, L)= D, 67 ‘\
o e HAK 1§, 13} SE€,26 ﬂfls.:lfxﬁl: -;’;'as‘z = WAA(LE, LE)= ~77,55 ;
m‘ii’ﬁii ‘s;:: DIAILe Le 0,67  DEAUGIO= 0,67  DAA(LE@= 0,7 ‘member 12 lengthens 2814-2727= 42 /BA.
LIF{15) = 56,25 ¥ ICF (L6} = -~77,55 k¥
¢} __the vertical plane mesbers : . .
=5 W v 8626 KB - Suppose member end 9 is a clamp. Member 12 is

MES(%) = 17,85 i
HAR{5,2) = 54,3€

WAA(L,2) = 77,58 HBA(2,1) = -~75,66 HAA (2,6} = ~5€,25 -
eEr  mAEn = 68 loaded with member end force of 12,01 kN, and

o, 67 DAA(Z,1) = 0,67 DAA(2,6) =

DAAL, 2} =

-own weight load of 0,6 kN/m with the component
;along the member (0,6/3,86)*3,15= 0,50 kN/m.

‘Member end force 12,01 kN lengthens member 12,
1(12,01%3,86) /EA= 46/EA

‘The distributed load of 0,50 kN/m shortens mem-
‘ber 12, and with formula Q*L~2/2EA follows

1 (0,5%3,86"2) /2EA= 4/FA,

‘member 12 lengthens 46-4= 42/EA like above.

Or, suppose member end 6 is a clamp.

Member end force 10,12 kN lengthens member 12,
(10,12%3,86) /EA= 39/EA

The distributed load of 0,50 kN/m lengthens
member 12, (0,5*3,86"2) /2ERA= 4/EA,

member 12 lengthens 3%+4= 43/EA ‘'is' 42/EA.

Reactions RV{l) and RV(16) both 69,91 kN.
Own welght 0,6 kN/m.

14 horizontal members, 14%2,23*%0,6= 18,73 kN
7 vertical members, 7*3,15%0,6= 13,23 kN

CpH(1y w 0,00 X RVIL) =+ 69,5L kK RVUSI = 69,91 KN
L 0,0 /EA UYL} = 0,0 /84 UH(2) L191,5 /RE  OV(2) = -1207,3 /EA 8 SlOplng members, 8*3 P 86*0, 6= 18, 53 kN
1921,7 /R U4k = ~2480,6 /RA

98,9 /RK OV(3) = -1249.6 /Ek UH{4) = .
« -z173,6 /AL UH{S) = BSL.4 /%A UV(6) « -2793,8 /EA

624,0 /EA uvis) = -3014,5 /EA N .
396.6 /A OV(L0) = -2793,8 /R4 QL=5 kN/m g*2,23%5= 89,20 kN
- L /A UW(LL} = -2836,2 [Bk  UR(2Z) = 226,83 /KA OVILZi = 21906 /BA
%.{t;: = Lg:;,é 5“ OVIL3r = 21736 [EA UH(Le) = $6,L /EA oOvile) = -1207,3 /Ek 139, 69 kN
UVLS) ~ -1245,6 /Eh  UH(LG} <= 12€8.0 /A UVILG) = 0,0 r2k That's 139 69/2= 69, 85 kN 'is'! 69, 91 kN
14 .

UHILS) = LE49.L fRA

uR(3) =

Uiy = 1978 /Ek  UV(E)
UE(7) « 410, /WA UV(7) « -2036,% /FA  UH(S)
UH(B) = 624,80 /EA  UV(3) =~ ~3007.3 /mx  UH{10}
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ProTruss3B

i3 11 12 13

V9= 4 L9= 17,86 m H9= 3,15 m QL=5 kN/m
N9= 16 joints and PS= 29 members

group &) the bottom chord members i To 3
group b} the sloping plane members 3 To 23 Step 2
group ¢} the vertical plane members 10 To 22 Step 2
group d) the top chord members 24 To 29
<)
MF3({20) = 0,00 k¥
D5{7,15) = 0,00 D5(15,7} = 0,00
DE(7, La}) = g,00 BE(15,7) = 3,00
|43
20!
o VW
¥:3
o
4
R
b=
7 253 7 4942 X8
i
MFS(7) = §,42 kN
De{7,8) = -%,42 B5(8,7 = 5,42
De(7,8) = a,qa DE(eE,7y = a,00
MFS{g} = 4,53 kN
O5{€,7} = -4,53 D5{7,6}y = 4,53
DE(E,7) = a,00 DE(T,6) = 0,00
/. !/
N &,
\ /
. {6\\\ ///3/
2 7
é,40 j 7,37 4
2,7
903" geos .23 2
6 1 I s
), 40 1o} 457
PR . ps—
455 | ¥ l 0,42
584V §,5%
4)
MF3({19} = 11,07 k¥
B5(7,14) = a,40 05(14,7} = ~&, 40
BE({7,14) = -%,03 DE{14,7) = .03
MF5(21) = 2,61 kN ‘ ‘
B5(7,18) = ~1,51 D5{18,7) = 1,5
~-2,13 DE{le,7) = .13

DELT, 16} =

ProTruss3B EX3A

Like ProTruss3A but with different joint and
member numbering, except the horizontal member
numbering.

V9=4, L9=17,86 m,
No own weight.
Click ProTruss3B after putting in the given

H9=3,15 m and QL= 5 kN/m.

start data.

A change. Joint 5 is now supported by a roller
support. Therefore type in TSTRING

pv(5)=1 Enter and UV(5)=0 Enter.

Click DrawTF, TrussNumb, Calculate, DrawTFD for

the form print.

Next go to FDATA and click

AMEFORCES with right mouse button

to get member end forces D5(L,H), D6(L,H),
B5(H, Ly and D6(H,L).

. Some results of member 7 are shown on the left.

Consideration of joint 7 separated from the
truss. Checking equilibrium.

Member end forces D5(,} assumed to be directed

to the right, and

member end forces D6(,) assumed to be directed
upward. (Later with frames assumed downward.)
At the joint act member end forces as large as
but opposite directed.

First picture on the left.
Member 20 is a zero member,

D5(7,15)=0 and

D6(7,15)=0. Member 12 and 16 are zero members
as well.
member 6 D5(7,6)= 4,53 kN, to the right
D6(7,6)= 0
SN )
él ”” oo
b 223m 483 l?
57},7&@ 538 5,58

Due to 5 kN/m (2,23%5) /2= 5,58 kN upward.
At joint 7 as large as but opposite directed.

D5(7,8)= -9,42 kN, not to the right
but to the left.

D6(7,8)= 0

Due to 5 kN/m (2,23%5) /2= 5,58 kN upward.

member 7

Second picture.

to the right.
downward.

member 19 D5(7,14)= 6,40 kN,
D6(7,14)y= -9,03 kN,
to the left
downward,

D5(7,16)= -1,51 kN,

member 21
D6(7,16)= ~2,13 kN,

S hor.= 0°?
6,40+4,53 -1,51-9,42= 10,93-10,93= 0 ok

¥ vert.= 07?
9,03+2,13 -5,58-5,58= 11,16-11,16= 0 ok

/2



ProParTruss3

group a)
group b}
group <)
group d)
group &)
group f)

vo=2 L9=30 m H9=ii m AS=S m A?=d m
N9= 13 joints and P9= 24 members

the bottom chord members

top parabola chord members
vertical parabola plane members
sloping parabola plane members
bottom parabola chord members

the
the
the
the
the

remaining vertical plane members 22 To 24

fo FDATA Calculate

QL= 4 kN/m

TrussNumb

1 To 4
5 To 8
9 To 13
14 To 17
i8 To 21

Joint displacements UH({I) and UV({I).

UH{ly) = Y /ER UV{l) = o /ER

UH{3) = €15 /ER Uvi{3y = -25&8 /EA

UH(S) = 1230 /EA ovi{s} = 0O /EA

UH{7) = 758 FER U7 {7} ~1528 /EA

L UH{9} = 444 /EA Uiy = -1522 /EA
MFS({3) = 40,89 kN

WARA{3,4) = -—40,99 MAR{4,3} = 40,9%
LIF{3) = 40,93 kN LOCF(0) = 8,00

ProParTruss3

QL <4 brsfm

i
T

e

y9=2 L9=30 m H9=lim AS=S m AT=4 m
N9= 13 joints and P3= 24 members

3 4
3__,_,_1——4—-1//2

QL= 4 kN/m

Joint displacements UH(I} and UVII).

UHLly = 0 /EA UFi{ry = 0 JEA
UH({3) = 5%¢ FE& Uv¥i3y = -1l85& /EA
UH{S) = 1151 /E& TVi{s8y = O /E&
UH{?Y = €8 /ER UV¢?y = -LOSL /EA
UH{5) = 523 /ER Uvesy = <1081 /EA
ProParTrussld
group &} the bottom chord members
MF3(l}) = 35,70 kN
MAR{L,Zy = -3%,70 MER{Z, 1) = 34,70
DEA{L,Z) = 0,00 paA(z2, 1) = 7,00
ME53{3} = 38,70 kKN
NER(3,4y = -35,70 HAZ{4,3y = 38,70
DAA(3, 4y = O, 00 DRAL4,3) = 7,00
LIF{3) = 3%,70 kM LLFény = 3, 08

¥8=1 L5=10 m H9=6 m AS8=4 m A7=4¢ m

N%= 7 joints and P9= 12 members

group a} the bottom chord members 1 %o 2

group b} the top parabola chord members 3 To 4

group c¢) the vertical parabola plane members 5 %o 7

group d) the sloping parabola plane members 8 To 9

group e) the bottom parabola chord members 10 To i1

group f) the remaining vertical plane members 12 To 12
e o go to FDAYA

ProParTruss3

V9=2 19=30 m H9=11 m AB=5m A7=4 m
QL= 4 kN/m.

No own weight. All member ends are hinges,
Click AOCagain for new start.

Type 2 in TV9, Tab, 30 in TL9, Tab, 11 ia THI,
Tab, 5 in TA8, 4 in TA7 and 4 in TQL.

Click ProParTruss3.

First case. L.

Click DrawTF, controls disappear, at the bottom
of the form to be seen

go to FDATA Calculate TrussNumb DrawTFD.

Click TrussNumb, Calculate, and DrawTED for the
final form print with deformed truss.

Next go to FDATA and click PDATA, UHUV and
MEQORCES, see some results on the left.

Second case.
Tike above same data to put in. All members

have strain stiffness L'EAT.
Next the strain stiffness EA of the members of

group b) and group e) are changed to 2'EA".

Therefore to type in TSTRING PEAA,P1l,P2,ST,EA,
for group b) PEAA,5,8,1,2 -Enter,
for group e) PEAA,18,21,1,2 Enter. Etc.

The truss is internal statically inditerminate,
the results of both cases will be different.

Case 1 UH{3)= 615/EA UV (3)= ~-2568/ER
Case 2 UH(3)= 596/EA UV (3)= -1856/EA

Case 1 NBA(3,4)=-40,99 kN NAA(6,7)= 33,55 kN
Case 2 NAA(3,4)=-39,70 kN NAA(6,7)= 35,42 kN

A small truss with ProParTruss3.

V9=1 L9=10 H9=6 A8=4 AT=4 FX(4)=10

A value A7 >=0 must be put in TAT.

In TSTRING FX(4)=10 Enter.

After input of data click ProParTruss3, etc.
The truss is internal statically indeterminate.

proparTruss3

/3



ProParrruss3

¢9=4 L9=30 m H9=il m AS=5 m AT=3 m
N9= 25 joints and P9= 48 members OL= 4 kN/m
group a) the bottom chord members i To 8
group b) the top parabola chord members 9 To 16
group <) the vertical parabola plane members 17 To 25
group d) the sloping parabola plane members 26 To 33
group e} the bottom parabola chord members 34 To 4%
group f) the remaining vertical plane members 42 To 48
4o o FDATA GCaloulate TmussNumb  QiawTZD
ProParTruss?
group al__tha bootom chord mewbers
ey = 0,78 WN  MEG(2) = 60,78 KN MFS(3) = €0,7¢ X  HES() = 80,79 KK
rais) = 60,70 XM  MES(6) = GO,70 W  MES(T) = 60,78 X @S(®) = &0.78
LIFe) = 60,78 RN ICFIm = 0,00 ¥V
group b) _the top parabola chord members
RS T T35 75 W MES(1D) = 47,79 KN MES(LL) = -€2,53 kN  MES(lz; = -€6.38 K
MFS(13) = -66,38 kN  MFS{l4) = <62,52 X  MESI1S) = ~47,70 W MFS(16) = ~26,75 I
ETFio) = 0,30 kN LCFi12) = -66.28 kN
group g) uhe vercical parabols plans pembers
S5 = zs, 63 X§  MESILE) = -15,17 KB MFS15) =  -3,35 W MES20) = 4,63 0
MFSizL) =  1Z,17 @i MES(22F = 4,63 KN HMES(23) =  -2,35 W MFS{e = 15,1739
MFS{25) = -25,68 ki
LTFi2L) = 12,17 ¥R ICEi25) = 25,63 kN
group d) _che sloping parabola plane membars
fF558) = 33,63 e MFS(2T) = 23,75 W  WES(28) = 19,52 W MFS(29) = 2,6C KN
MFSi30) = 8,66 X  MFS(3L) = 15,92 W MES(32) = 23,79 LR MFS% = 22,83 N
LTFi27) = 23,79 XM _ ICK10) = 0,00 ki
gron @) the boctom abola chord mesbers
UES (34 = 23,66 KN MES(3&) = 48,42 kN  MFS(36) = -20,01 kN MFS(37T) = -4 W
WFS (38 = 1,14 X  MFS(3%) = -20,01 LN  HMFS{40) = 48,42 XM  MESIGL) = -33,66 uN
LTF(e) = 0,00 ¥ _ ICP{34) = -83,56 W
group £) _she remaining vertical plane mambers
MFS(a5 = 17,13 kN mESi43y = 17,93 KB MES:iadr = 18,38 KN MFSUSE = 18,53 K
MFS{a6) = 18,38 BN MES(AT) = 17,33 K MES:42) = 17,18 W
LTF(45) = 18,53 WM  LCFi0Y = 3,00
group bl the top parabola chord menbers
MFSi{3y = ~—25,7% kN MFS{LH). = ~-47,70 kM
MFS(13) = =—£§,88 kN MFZ(14) = -63,82 KM
LTF{0) = 0,00 kW LCF{1%) = ~€£,88 kN
proParTruss3

v9=3 LI9=30 m

H9=il m A3=5 m AT=3 m

! D5(72.23/

ProParTruss3 — EX3
§V9=§ 1,9=30 m H9=1l m AB=5m AT7=3nm
QL= 4 kN/m Input own weight QE= 0,3 XN/m in

| TQE after a click on ProParTruss3!! _ L

Click AOagain for new start.

After data typed in the text boxes, DrawTF,
controls disappear, at the bottom of appear
go to FDATA Calculate TrussNumb DrawTFD,.

Cliek TrussNumb, Calculate, and DrawTFD.

Next go to FDATA and click MFORCES showing for
the members of each group if it is a tension
member or a compression member, with MES (P).

For instance group b}, member 11, 12-13.

The largest of the two member end forces 1is
62,52 kN, pushes at member end 12, so member 11
is a compression member, MFS(1l)= -62,52 kN.
The minus sign is assumed to indicate a ' com-
pression member’.

The Largest of group b) is MFS (12)= -66,68 kN,
LCF(12)= -66,68 kN. C for compression.

No tension member, LTF(0)= 0 kN.

NAAL3,12) 6278

/ /
/
72 2

6352 N

’//f
NAA(I2, 13)

Next page after AMEFORCESPR and PrPrOK.

MFS(11) = —&€2,52 kM MFE{12Y = —£&,88 kW
HESi15) = +=47,70 kKN MEgZ (1€ = =35,79 kKN
‘ProParTruss3

V9=5 L9=30 m H9=1lm A8=>m AT=3m

OL= 4 kN/m. Own weight QOBE=0,3 kN/m.

Click AQagain for new start. After input of
data and calculations go_to FDATA and click
with right mouse button

AMEFORCES for the member end forces D5(,) as-
sumed to the right, and D6(,) assumed upward.

y D612, 23)

/2, ; (2]

A

N /10
12

> R-32
242 A
’ 6>

3,00 23

I D5/23,13) D4
Pz /1,60

Member 32 Own weight 3,67*0,3=l,1© kN.
After drawing the member end forces with their
real directions is ¥ hor.= 0, ¥ vert.= 0 and

. mom. = 0.

N9= 31 joints and P9= 60 members QL= 4 kN/m
group a) the bottom chord members i 7o 10
group b} the top parabola chord members 11 To 20
group ¢) the vertical parabola plane members 21 To 31
group d) the sloping parabola plane members 32 To 41
group @) the bottom parabola chord members 42 To 51
group £) the remaining vertical plane members 52 To &0
o goto FDATA
D5{LL, 22)= G,00 B5(22,11= I, 00
DE(LL, 22)= 27,13 DE(22,11y=  -25,83
LIF{Z2g} = 10,27 kN LCF{2ly = -27,13 kN
group 4y the sloping parsbols plans members
MF3{32} = 21,37 kN
05{12,23)= -17,1%8 DE{23,12)= L7, 1%
DE(12,23) = 12,76 DE(23,12)=  ~11,60

MFS{33) = 22,48 KW
D5{l3,24)= ~15,34 05(24,131= 13,34
D& (13,24) = 13,01 pDE(24,13)=  ~11,93
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ProTrussZA

2 4 6 8 10 12 14 16 18
26 27 28 29 30 31 32 33
9 18 10 19 11 20 12 21 13 22 14 23 15 24 16 25 17
1 2 3 4\V5 6 7 8
1 3 5 7 9 1 13 15 17
I35éu 2 35] /o l35
Vo= 4 19= 16,8 m H9= 2,6 m 1.20m :
N8= 18 joints and P%9= 33 members # J ‘
group a) the bottom chord members 1 To 8
group b) the vertical plane members 9 To 17
group c) the sloping plane members 18 To 25
group d) the top chord members 26 To 33

MF= 3 mobile forces

‘After input of truss data and mobile forces
’click ForceDivision, load cases appear, not all
visible if too many, click on the form to dele~’

MFF (1) = 35,00 kN MA(1l) = 0,00 m
MFF(2) = 35,00 kN MA(2) = 1,60 m te them and click CalculateMobForces. So 2 ca-
MEE (3) = 35,00 kN MA(3) = 4,20 m ses omitted.
13= 1 Kl= 3 Click Go to FDATA and click MOBMFORCESER, next
group a) the bottom chord members vw to print the results by the printer.
LTFL(4) = 84,13 kN LCF1(1) = 0,00 kN ; ... .
group b) the vertical plane members I3 is joint number of the bottom chord. Kl is
LTF1(12)= 20,83 kN LCF1{10)= -49,17 kN force number. o
group c) the sloping plane members I3=1 and K1=3, the 3rd force of 35 kN on joint
LTF1(18)= 63,20 kN LCF1(21)= =-26,78 kN 1, the 2nd and lst force on the right of it.
group d) the top chord members _ I3=5 and Kl1=2, the 2nd force on joint 5, the
LTF1(0) = 06,00 kN LCF1{28)= -84,13 kN 1st on the right and the 3rd on the left of it.
I3= 3 Kl= 1 I3= 3 Kl= 2
LTF1(2) = 30,62 kN LCF1(1) = 0,00 kN LTF1(3) = 58,56 kN LCEFL (1) = 0,00 kN
LTF1(12)= 5,42 kN LCF1(9) = -37,92 kN LTF1(12)= 12,08 kN LCF1(%) = -57,92 kN
LTF1(18)= 48,74 kN LCF1(19)= -6,96 kN LTFL1(18)= 74,45 kN LCF1(20)= -15,53 kN
LTF1(0) = 0,00 kN LCF1(26)= -30,63 kN LTF1(0) = 0,00 kN LCF1(27)= -58,56 kN
I3= 3 Ki= 3 Case I3=1 - Kl=1, 2nd and 3rd on the left of
LTF1(4) = 115,60 kN LCF1(1l) = 0,00 kN joint 1 omitted, and
LTF1(12)= 7,29 kN LCF1(9) = -71,04 kN case I3=1 ~ Kl=2, 1lst on the right of joint 1
LTFL(18)= 91,32 kN LCFL(21)=" -9,37 kN and 3rd on the left of joint 1 omitted.
LTF1{0) = 0,00 kN LCF1(28)=-115,60 kN So 2 cases omitted.
I3= 5 Kl=1 } I3= 5 Kl= 2
LTFL(3) = 68,65 kN LCELI (1) = 0,00 kN LTFL(4) = 84,13 kN LCEL (1) = 0,00 kN
LTF1(12)= 14,17 XN LCF1(9) = -55,83 kN LTF1(12)= 20,83 kN LCF1(10)= -49,17 kN
LTF1(18)= 71,77 kN LCF1(20)= -18,21 kN LTF1{18)= 63,20 kN “LCF1(21)= =-26,78 kN
LTF1(0) = 0,00 kN LCF1(27)= -68,65 kN LTF1(0) = 0,00 kN LCF1(28)= ~-84,13 kN
I3= 5 Kil= 3 35 by 351 35
LTF1(5) = 114,09 kN LCF1(1) = 0,00 kN 4.2 46
LTF1(13)= 0,00 kN LCF1(9) = =-57,92 kN ¥ J ¢ 2 3 NI
EEPIEN 1 S AV Y S VR

B ’ - ’ ’ " 03z A/237 '
I3= 7 Ki=1 I3= 7 Kl= 2
LTEL(4) = 96,75 kN LCF1 (1) = 0,00 kN LTFL(4) = 115,60 kN LCEL (1) = 0,00 kN
LTF1 (12)= 23,96 kN LCF1(9) = -54,37 kN LTF1 (12)= 7,29 kN LCF1(9) = =-71,04 kN
LTF1(18)= 69,920 kN LCFl(21)= -30,80 kN LTF1(18)= 91,32 kN LCF1(21)= -9,37 kN
LTEL(0) = 0,00 kN LCF1{28)= -96,75 kN LTF1(0) = 0,00 kN LCF1(28)=-115,60 kN
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I3= 7 Ki= 3

LTF1(5) = 124,35 kN LCF1 (1) = 0,00 kN

LTEL{(14)= 9,79 kN LCFL(1l6)= =-60,21 kN

LTEFl(24)= 77,39 kN LCF1{22)= -12,59 kN

LTF1(0) = 0,00 kN LCF1(31)=-124,35 kN

I3= 9 Kl=1 I3= 9 Kl=

LTFl(4) = 114,76 kN LCF1{1) = 0,00 kN LTF1(3) = 114,09 kN LCF1(1)y = 0,00 kN
LTFl(13)= 0,00 kN LCF1(9) = -67,92 kN LTF1(0) = 0,00 kN LCF1(9) = -57,92 kN
LTF1(18)= 87,30 kN LCFL1(0) = 0,00 kN LTF1(19)= 74,45 kN LCF1(0) = 0,00 kN
LTF1({0) = 0,00 kN LCF1(29)=~119,81 kN LTF1(0) = 0,00 kN LCF1(30)=-130,58 kN

I3= 9 Kl= 3

LTF1(5) = 99,62 kN LCF1(1l) = 0,00 kN

LTF1(0) = 0,00 kN LCF1(17)y= -73,33 kN

LTF1(25)= 94,27 kN LCEF1(0) = 0,00 kN

LTFL(0) = 0,00 kN LCF1(30)=-102,31 kN

I3= 11 Ki= 1 I3= 11 Ki=

LTEFL(5) = 121,66 kN LCEL (1) = 0,00 kN LTFL(5) = 124,35 kN LCFL({1ly) = 0,00 kN

LTFL(0) = 0,00 kN LCF1({9) = =-54,79 kN LTF1(14)= 9,79 kN LCF1(16)= -60,21 kN

LTF1(19)= 70,43 kN LCFL(0) = 0,00 kN LTF1(24)= 77,39 kN LCF1(22)= ~12,59 kN

LTF1(0) = 0,00 kN LCFL(29)=-127,21 kN LTF1(0) = 0,00 kN LCF1(31)=-124,35 kN

I3= 11 Ki= 3

LTFL1(5) = 74,88 kN LCF1(l) = 0,00 kN

LTF1(14)= 18,54 kN LCF1(17)= -59,79 kN

LTF1(25)= 76,86 kN LCRL(22)= -23,83 kN

LTF1(0) = 0,00 kN ICF1(31)= -74,88 kN

I3= 13 Kl=1 I3= 13 Ki= 2

LTP1(5) = 118,46 kN LCF1 (1) = 0,00 kKN LTF1(5) = 99,62 kN LCFL (1) = 0,00 kN

LTF1(14)= 6,67 kN LCF1(16)= -63,33 kN LTF1(13)= 0,00 kN LCF1(17)= =-73,33 kN

LTF1(24)= 81,41 kN LCF1(22)= -8,57 kN LTF1(25)= 94,27 kN LCF1(0) = 0,00 k¥

LTF1(0) = 0,00 kN LCF1(31)=-118,46 kN LTF1(0) = 0,00 kN LCF1 (30)=-102,31 kN

I3= 13 Kl= 3

LTFL(6) = 42,40 kN LCF1(1) = 0,00 kN

LTF1(15)= 8,75 kN LCF1(16)= -26,25 kN

LTF1 (24)= 33,74 kN LCF1(23)= -11,25 kN

LTF1(0) = 0,00 kN LCF1(32)= -42,40 kN

I3= 15 Ki= 1 : I3= 15 Ki= 2

LIFL (5) = 93,73 kN LCEL (1) = 0,00 kN LTFL(D) = 74,88 kN LCEL (1) = 0,00 kN

LTFL(14)= 1,88 kN LCF1(17)= -76,46 kN LTF1(14)= 18,54 kN LCF1(17)= -59,79 kN

LTF1 (25)= 98,28 kN LCF1(22)= -2,41 kN LTF1 (25)= 76,86 kN LCF1(22)= =-23,83 kN

LTF1(0) = 0,00 kN LCF1(31)= =-93,73 kN LTFL(0) = 0,00 kN LCF1(31)= -74,88 kN

I3= 15 Ki= 3 o .

LTFL(7) = 24,74 kN LOFL (1) = 0,00 kN Case I3=17 Kl=2, 1lst on the_r}ght of joint 17
_ and 3rd force on the left of joint 17, and

LTFL{(l06)= 4,38 kN LCF1(17)= =30,62 kN

LTFL (25)= 39,37 kN LCF1(24)= ~5,62 kN c;se IB=17 - Klé?, 1st and 2nd force on the

LTF1(0) = 0,00 kN  LCFL(33)= -24,74 kn  Light of joint 17.

Four cases calculated but results not shown.
With 9 bottom chord joints results of

I3= 17 Ki=1
0,00 kN 9*MF= 9%3= 27 minus 2*2 is 23 cases are shown.

LTF1(5) = 62,26 kN LCFL(1) = 00
LTF1(14)= 15,42 kN LCF1(17)= -46,25 kN When clicking MOBFORCES results of all cases
LTFL (25)= 59,45 kN LCF1(22)= -19,82 kN appear on the screen in a single column, just
LTF1(0) = 0,00 kN LCF1(31)= -62,26 kN click and click...
group a) the bottom chord members group b) the vertical plane members page 19
LLTF(5) = 124,35 kN LLCF (1)} = 0,00 kN LLTF (12)= 23,96 kN LLCF(17)= -76,46 kN
group c¢) the sloping plane members group d) the top chord members ‘
LLTF(25)= 98,28 kN LLCF(21)= =-30,80 kN LLTF(33)= 0,00 kN LLCF(29)= -130,58 kN
’%ith forces in reversed order final results
group a) the bottom chord members group b) - the vertical plane members
CLLTF(4) = 124,35 kN LLCF (1) = 0,00 kN LLTF (14)= 23,96 kN LLCF(9) .= . =76,46 kN
group ¢) the sloping plane members group d) the top chord members
LLTF(18)= 98,28 kN  LLCF(22)= -30,80 kN LLTF(33)= 0,00 kN LLCF(29)= ~-130,58 kN
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ProParTruss3

14__13 25 36,26 37" o7 18._20
35 Al 38
12/]<34 24 >éb 46__>Q._47_f&< 28 39>‘\19
13 2 >2§/45 48 29< 21
) 11/KSS 24 44 49 30 40>‘\20
12" L f 30 ~22
|43 56 50
2. 23~ 54 5 57 58 .31 41)|
21 >|/ 53 59 31
42" 52 l i 60 51
A l 2 3 4 5 6 7 8 9 l 10
1 2 3 4 5 6 7 8 9 10 1

V9= 5 19= 36,4 m H9= 10,3 m A8= 4,5 m AT7= 2,4 m
N9= 31 joints and P9= 60 members

group a) the bottom chord members 1 To 10
group b) the top parabola chord members 11 To 20
group c) the vertical parabola plane members 21 To 31
group d) the sloping parabola plane members 32 To 41
group e) the bottom parabola chord members 42 To 51
group f) the remaining vertical plane members 52 To 60
82 Ly §2
MF= 2 mobile forces I & 31w l
MFF (1) = 82,00 kN MA(1l) 0,00 m

[}

MEFF(2) = 82,00 kN MA(2)

After input mobile forces click

I3= 1 Kl= 2
ForceDivision and CalculateMobForces.

group a) the bottom chord members

LTF1(10)= 36,98 kN LCFL (0} = 0,00 kN ,é 5o
group b) the top parabola chord members :7'3_3 £r=n 82 et/ £.32m

LTF1(19)= 17,24 kN LCF1(12)= =-94,63 kN - 2

group c¢) the vertical parabola plane members . s . 2 3 ) 4 \ 5
LTFL(24)= 33,49 kN LCF1(22)= =-41,81 kN p) 2 3 4 5 P
group d) the sloping parabola plane members Ty \ 3‘5’1”’, ; .
LTF1{33)= 57,63 kN LCFL(36)= ~36,80 kN '

group e) the bottom parabola chord members } .

LTF1(44)= 53,89 kN LCF1(49)= -57,48 kN Click Go to FDATA next

group f) the remaining vertical plane members 'MOBMFORCESPR, SHORT and ErPrOK to get
LTF1 (53)= 57,45 kN LCF1(0) = 0,00 kN the results by the printer shown here.
I3= 2 Kl=1 I3= 2 Kl= 2

LTFL (10)= 17,59 kN LCF1(0) = 0,00 kN LTFL(10)= 65,77 kN LCF1(0) = 0,00 kN
LTF1(18)= 10,44 kN LCFL(11)= ~-67,31 kN LTFL1(19)= 26,33 kN LCF1(13)=-142,89 kN
LTF1(22)= 16,90 kN LCF1(21)= -60,05 kN LTFL(25)= 52,36 kN LCFLl(21)= -77,36 kN
LTF1(32)= 64,14 kN LCF1(35)= =17,06 kN LTF1(32)= 82,63 kN LCF1(36)= -67,87 kN
LTF1 (43)= 47,73 kN LCF1(49)= -29,29 kN LTFL (45)= 72,72 kN LCF1(49)= -97,91 kN
LTF1(52)= 82,00 kN LCF1 (0) = 0,00 kN LTFL1 (52)= 82,00 kN LCF1(0) = 0,00 kN
I3= 3 Kl= 1 I3= 3 Kl= 2

LTF1(8) = 33,23 kN LCF1 (0) = 0,00 kN LTFL1{(10)= 87,87 kN LCFL1 (0) = 0,00 kN
LTFL(19)= 16,87 kN LCF1(12)=-107,40 kN LTFL(19)= 23,67 kN LCFL(14)=-152,62 kN
LTF1 (23)= 32,01 kN LCFl(22)= =-46,72 kN LTF1(25)= 50,38 kN LCFl(22)= -60,39 kN
LTF1 (33)= 64,61 kN LCF1(35)= =32,75 kN LTF1 (33)= 82,35 kN LCF1(36)= -55,20 kN
LPFL (44)= 70,70 kN LCF1(49)= -53,03 kN LTFl (46)= 62,27 kN LCF1(50)=~122,16 kN
LTF1 (53)= 82,00 kN LCF1(0) = 0,00 kN LTF1 (53)= 82,00 kN LCFL(0) = 0,00 kN

/8



I3= 4 Kl=1 I3= 4 Kl= 2

LTF1(10)= 58,07 kN LCFL1(0) = 0,00 kN LTF1(10)= 101,42 kN LCF1(0) = 0,00 kN
LTF1(19)= 25,22 kN LCF1(13)=-148,77 kN LTFL(20)= 12,54 kN LCF1(16)=-145,31 kN
LTFLl{24)= 53,72 kN LCF1(21)= -63,73 kN LTFL(24)= 20,45 kN ILCF1(23)= -51,21 kN
LTF1{32)= 68,07 kN LCF1(36)= -58,82 kN LTF1(34)= 85,12 kN LCF1(41)= -11,95 kN
LTF1(45)= 86,47 kN LCF1(49)= -88,41 kN LTF1(45)= 36,72 kN LCF1(50)=-131,40 kN
LTFLl(54)= 82,00 kN LCF1(0) = 0,00 kN - LTF1(54)= - 82,00 kN LCFL(0) = 0,00 kN
I3=5 Ki=1 I3=5 Kil= 2

LTF1(10)= 82,42 kN LCF1(0) = 0,00 kN LTF1(10)= 105,30 kN LCF1(0) = 0,00 kN
LTF1(19)= 26,50 kN LCF1 (14)=-162,25 kN ITF1(11)= 3,06 kN LCF1(14)=-147,38 kN
ITF1(25)= 70,54 kN TCFL(21)=~ -52,86 kN  LTF1(25)= 26,71 kN LOF1 (24)= -48,50 kN
LTF1(37)= 70,80 kN LCF1(36)= -88,66 kN LTFL(35)= 92,11 kN LCF1(36)= -14,57 kN
LTF1(46)= 77,24 kN ICFL(50)=-116,52 kN LTF1(46)= 39,61 kN LCF1 (42)=-133,63 kN
LTF1(55)= 82,00 KN LCF1(0) = 0,00 kN LTF1{55)= 82,00 kN LCF1(0) = 0,00 kN
I3= 6 Kl=1 ' I3= 6 Kil= 2

LTF1(10)= 98,44 kN LCF1(0) = 0,00 kN LTF1(8) = 98,44 kN LCF1(0) = 0,00 kN
LTF1(20)= 15,44 kN LCF1(16)=-155,11 kN LTFL(11)= 15,44 kN LCF1(16)=-155,11 kN
LTFL (26)= 19,73 kN LCFL(27)= -47,34 kN LTF1(26)= 19,73 kN LCF1(25)= -47,34 kN
LTF1(37)= 99,22 kN LCF1(41)= -14,71 kN LTF1(36)= 99,22 kN LCF1(32)= -14,71 kN
LTF1(46)= 36,15 kN LCF1(50)=-130,86 kN TTFL(47)= 36,15 kN LCF1(43)=-130,86 kN
LTF1(56)= 82,00 kN LCF1(0) = 0,00 kN LTF1(56)= 82,00 kN LCF1(0) = 0,00 kN
I3= 7 Kl=1 I3=7 Kil= 2 ,

LTF1(10)= 105,30 kN LCF1(0) = 0,00 kN LTF1(8) = 82,42 kN LCF1(0) = 0,00 kN
LTF1(20)= 3,06 kN LCF1(17)=-147,38 kN LTF1(12)= 26,50 kN LCF1(17)=-162,25 kN
LTF1(27)= 26,71 kN LCF1(28)= -48,50 kN LTFL{27)= 70,54 kN LCFL(31)= -52,86 kN
LTF1(38)= 92,11 kN LCF1{37)= -14,57 kN ITF1(36)= 10,80 kN LCF1(37)= -88,66 kN
LTF1(47)= 39,61 kN LCFL(42)=-133,63 kN LTF1(47)= . 77,24 kN LCF1(43)=-116,52 kN
LTF1(57)= 82,00 kN ICF1(0) = 0,00 kN LTF1(57)= 82,00 kN LCF1(0) = 0,00 kN
I3= 8 Kl=1 I3= 8 Kl= 2

LTF1(8) = 101,42 kN LCF1(0) = 0,00 XN LTF1(7) = 58,07 kN LCF1(0) = 0,00 kN
LTF1(11)= 12,54 kN LCF1(15)=-145,31 kN LTF1(12)= 25,22 kN LCF1 (18)=-148,77 kN
LTFL(28)= 20,45 kN LCF1(29)= -51,21 kN LTFL (28)= 53,72 kN LCF1(31)= -63,73 kN
LTF1(39)= 85,12 kN LCF1(32)= -11,95 kN LTF1(41)= 68,07 kN LCF1(37)= -58,82 kN
LTF1(48)= 36,72 kN LCF1(43)=-131,40 kN LTF1(48)= 86,47 KN LCF1(44)= -88,41 kN
LTF1(58)= . 82,00 kN LCF1(0) = 0,00 kN TTFL(58)= 82,00 kN LCF1(0) = 0,00 kN

I3= 9. Kl= 2

I3= 9 Ki= 1 :
0,00 kN LTF1(10)= . 33,23 kN LCF1(0) = 0,00 kN

LTF1(10)= 87,87 kN LCF1(0)

i

LTF1(12)= 23,67 kN LCF1(17)=-152,62 kN LTF1(12)= 16,87 kN LCF1(19)=-107,40 kN
LTFL(27)= 30,38 kN LCF1(30)= -60,39 kN LTFL(29)= 32,01 kN LCFL (30)= -46,72 kN
LTF1(40)= 82,35 kN LCF1(37)= -55,20 kN LTE1{40)= 64,61 kN LCFL(38)= -32,75 kN
LTF1(47)= 62,27 kN LCF1(43)=-122,16 kN LTF1(49)= 70,70 kN LCF1(44)= -=53,03 kN
LTF1(59)= 82,00 kN LCF1(0) = 0,00 kN LTF1(59)= . 82,00 kN LCE1(0) = 0,00 kN
,,,,,, I3= 10 Ki=1 I3= 10 Ki= 2

LTF1(10)= 65,77 kN LCF1(0) 0,00 kN LTF1(10)= 17,59 kN LCF1(0) = 0,00 kN

~142,89 kN LTF1(13)= 10,44 kN LCF1(20)= -67,31 kN

LTF1(1l2)= 26,33 kN LCF1(18)
LTF1{27)= 52,36 kN LCF1 (31)
LTF1(41)= 82,63 kN LCF1(37)

30)= 16,90 kN LCF1(31)= -60,05 kN

-77,36 kN LTF1
64,14 kN LCF1(38)= -17,06 kN

(
-67,87 kN LTF1(41)

(

(

oo o

LTF1 (48)= = 72,72 kN LCF1 (44) -97,91 kN LTF1(50)= 47,73 kN LCF1{(44)= =~29,29 kN
LTF1(60)= 82,00 kN LCF1 (0) 0,00 kN LTF1(60)= 82,00 kN LCF1(0) = 0,00 kN
13= 11 Ki= :

R 2 g b 0u oo Click MOBMFORCESPR and SHORT, then

LTFl( %; 33’49 N LgE‘IEBO;; :41'81 XN the truss, input data, mobile forces

LTFL (40) = 57 63 kN LCF1(37) = -36.80 kN and the final results here below are
LIE1(49)= 53,89 kN  LCF1(44)= -57,48 kN printed by the printer.

LTF1(59)= - 57,45 kN LCF1(0) = 0,00 kN

group a) the bottom chord members group b) the top parabola chord members
LLTF(10)= 105,30 kN LLCE{0) = 0,00 kN LLTF(19)= 26,50 kN LLCF(14)= -162,25 kN

group c) the vertical parabola plane membersgroup d) the sloping parabola plane members

LLTF(27)= 70,54 kN LILCF(31)= -77,36 kN LLTF(36)= 99,22 kN LLCF(36)= ~88,66 kN
group e) the bottom parabola chord members group f) the remaining vertical plane members
LLCF(Q) = 0,00 kN

LLTF(48)= 86,47 kN LILCF(42)=~133,63 kN LLTF (60)= 82,00 kN

[



ProRarfruss3

" FY(6)=-82 Enter,

Example of page 18.

Calculation for case I3=6 — Kl=2, page 19,

the 2nd force of 82 kN is placed om joint I3=6,
the 1st force of 82 kN is placed at 8,37 m on
the right of loint 6, on member 8.

First force of 82 kN is divided over joint 8
and 9. Member length 36,4/10= 3,64 m.

Like on the preceding page.

V9=5 TL9=36,4 m H9=10,3 m AB=4,5m A7=2,4m

v 29 2y

2

s P A 3

. & ¥ s . "z e

é 9 -
36y i 3.647{ 3.6y 3,54?

L09 9,55
-+t

(1,09/3,64)*82= 24,6 kN on joint 9 and
(2,55/3,64)*82= 57,4 kN on joint 8, rounded.

After input of the truss data type in TSTRING
FY(8)=-57.4 Enter, and

IFY(9)=-24.6 Enter.

. |

22 14 23 15 24 16 2%

2
g 18 1w g # ;12 21\13/
1

a 5 7 9 1t 13 1B 17

V9=:4 L9= 16,6 m H%= 2,6 m

Ng= 18 joints and P9= 33 members

greup a; the bottom chord members i Te 8

group b} the vertical plame members s Tc 17

group <, the slcping plane members 18 Te 2f

group d; the top chord members 26 Tc 33
group a; the bottom chord members groap k] the vertical plane members
LLTF{S] = 134,35 x0  LLCFI1} = G,00 k¥ ILTF(iZ)= 23,96 W LICF17= -76,4€ k¥
group ¢) the slaping plane members group d) the top chord wembers
LLTE(25}= 96,28 k&  LLCF(21)= -30,80 k¥ LLTF(33)= 0,00 kN LLCF(29}= -i3C,58 k¥
‘group a) the bottom chord members group b)  the vertical plane members
LUTF(4) = 124,35 kN LLCF(1) = 0,00 kN  LLTF(14)= 23,96 k¥ LLCF(9) = -76,46 kN

group ¢} the sloping plane members
LLTF(18t= 98,28 k¥  LLCF(22)= -30,80 kN

group d) the top chord mesbers
LLTE{33) = 0,00 kn

LLCF{29)=

-130,58 kN

v9=5 1L9=36,4 m H9=10,3 m A8=4,5m AT=2,4 m
N9= 3i joints and P9= 60 members
group a)} the bottom chord members i To 10
group b) the top pazrabola chord members i1 To 20
gxoup c¢) the vertical parabola plane members 21 To 31
group d) the sloping parabola plane members 32 To 41
group e} the bottom parabola chord membexrs 42 To 51
group £} the remaining vertical plane members 52 To &0
WBA(20,2L)= 82,08 HAR(21,20}= -~82,08 WAA(21,22)= 26,34 ERA{22,21)= -26,34
BAA (20, 213= @ 00 TRAL2),20)= 2,00 DAA(21,22)= 0,80 DAR(22,21)= 8,00
LTF(I1} = 15.43 ¥  ICE(14) = -15§,10 k¥
group ¢) the vertical parabola plane members
WF5(21) = 13,77 iR MFS{22) = 2,86 kN
RAA(L, A2 = ~13,77 BAA(1Z,1) = 13,77 NAR(13,23)= 2,86 HAA(23,13)=  ~2,88
DAA{L, 12} = 9,00 DRALI2,1) = 0,00 DAR(13,23)= 0,00 DAA(23,13)= 0,00
MF5{23) = -~20,56 W HES{24) = -~36,73 WY
NAR{14,24)= 20,56 HAA(24,14)= -20,5€ NRA{15,25)= 36,73 MER(25,15)= -36,73
DAA(14,24)= 0,00 DRA (24, 14)= 0,00 DAA(15,25)= 0,00 DAA(25; 15) = 0,90
HF5(25) = -47,33 KN MF5(26) = 19,73 KN
HBA(16,26)= 47,33 NER(26,16)= ~47,33 BA(L7,27)= 13,73 HAR(27,17}= 19,73
DAA{16,26)= 2,00 DAM(26, 16)= 0,00 DAA(L7,27)= 0,00 DAA{27, 1T}= 8,00
HES{27) = 3,72 18 MFS(28) = 14,41 kN
WA(18,26)=  ~3,72 HAB{28,18)= 3,72 HAR{15,25)= -14,41 NBA(29,19)= 14,41
DAA{18,28)= a,00 DAA (29,18} = 8,00 DRA(19,29)= 9,00 DAA{2S, 19} = 9,80
MFS5{25) = -32,63 LN HMF5(30) = -41,83 W
NRA(20,30)= 32,63 HAR{30,20)= -32,63 ma(21,31)= 41,23 HAA(3L,21)=  -41,33
DAA(20,3M= 0,00 DAK{30,20)= 3,00 MA(2L,30= 5,00 DRA(3L,21}= 0,00
MPS(3L) = =23,95 KN
MAA(LL,22}= 23,55 NAR(22,11}= ~23,95
DAR(11,22)= 0,00 DARj2Z,1)= 0,00
LIF(26) = 19,73 \§  ICE(25) = -47,33 k¥
I3= 6 Kl= 2
LTEFL(8) = 98,44 kN LCF1(0) = 0,00 kN
LTFl(11)= 15,44 kN LCF1{(16)=-155,11 kN
LTF1(26)= 19,73 kN  LCF1(25)= -47,34 kN
LTF1(36)= 99,22 kN LCEL(32)= ~14,71 kN
TTFI(47)= 36,15 KN  LCF1(43)=-130,86 kN
LTF1 (56)= 82,00 kN LCFL(0) = 0,00 kN
ProTruss2a
4 6 ] 10 12 14 6 18
kg

Click DrawTF, TrussNumb, Calculate, DrawTFD to
draw the truss with deformation. )

Next click go to FDATA and click AMEFORCES for
each group of members follow MFS(), NAR(L,H)
and NAA(H,L) and after that underlined the lar-
gest tension value LTF(P) and largest compres-
sion vaLue LCF(P). Some of them on the left.

a) LTF{8)= 98,44 kN LCF{0}= ¢] kN
b) LTF(11l)= 15,43 kN LCF(16)= -155,10 kN
c) LTF(26)= 19,73 kN LCE({25)= -47,33 kN
d) LTF(36)= 99,21 kN LCF(32)= -14,71 kN
e) LTF(47)= 36,14 kN LCF(43)= -130,85 kN
£y LTF(56)= 82,00 kN LCF(0)= 0
ProTruss2A of page 16.

V9=4 L9=16.8 m H9=2.6 m

After input click ProTruss2h, type in TSTRING
MF=3 Enter, 1,35,0 Enter,
2,35,1.6 Enter and 3,35,4.2 Enter.

After data input click Show to check input.
Click Forcedivision showing load force cases,
click the Form to get back the controls, click
CalculateMobForces, go to FDATA.

Cliek SHORT and PrPr OK to get the printexr
print shown on the left with the largest LLTF ()
and LLCF() for each group of members.

The mobile forces in reversed order.
Back to the first form, click UV (I)=0 UH(I)=0,
Click Show, ah, FY(17)=-35, make it zero in

TSTRING FY(17)=0 Enter. Click Show, ok,

click IRO, 38hiow, futces in reversed wrdel.,
ForceDivision, click form, CalculateMobForces,
go to FDATA, SHORT and PrProOK, second results
below the first.

Compairing results.

LLTF(B)= 124,35 kN and LLTF(4)= 124,35 kN,
LLTF(25)= 98,28 kN and LLTF(18)= 98,28 kN,
LLCF(21)= -30,80 kN and LLCF(22)= -30,80 kN.
Note the different member numbers.
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ProTruss4

15
7N
[ 2 N‘\
2
4
0

4 7
/
3 13 1
P R S N
a 1,

/2/5 12 7 N 2 2% 22&\
N N N

1 . gt 2 1318 18

12

Lg=18m He=5m 2= 0,4 m
Ng= 15 joints and P5= 27 members

the top border membexs 1 to 4 and 14 €2 17

group a}
group by cthe triangle side members § Lo © and 1f to 21
group ©) the triangle plane members

11 12 13 and 24 25 26, % 10 and 22 23
membex 27

ProTrussd  ProTruss5

(oK} £X4 £X5

ProTrussé ¢
EX6 EX66

toads z610 Caloulate  DrawTF TrussNumb  Diae®rn 0
Afl over again o form FDATA  UH(H=0 V(= STORE  NR=  GET -
ProTrusséd 19=18 m H9= 5 m Z= 0,4 m

Protrusst

8
: 2 13
: 5 /y\ 10
: 1
| 4 20 " Y2
i 10 19 % 27 A 5
A, 22 SR
LY 2">I ’:29 3 B
Z,_.._Ja_.—z e e e A AN

Vo= 4 LS= 18 m fH9= S m Z= 0,4 m
Ng%= 1€ joints and P9= 31 members

: group a) the bottom border members 1 to B
group b) the top boxder members § to 16
group ¢) the vertical plane members 17 to 23
group d} the sloping plane members 24 to 29

'l

- ProTrusséd

proTrussh

Vo= 1,

ve=lg  Lo=[igT ProTrussd  ProTrusss  ProTruss6 E{
Qe=[""" ST X4 EX5 EX5 EXGH n%
Lodds zeto Caloulate  DrawTF  Trusshumb  DrawT#D dJ’
Allover agait  to form FOATA  UH=0 UVH)=t STORE  NR=  GET -
ProTrussh L9=18 m H9= 5m 7Z= 0,4 m
ProTrussé
3 4 5 7 3 15 12
‘K‘Tzﬁg l 4; ;5 67:7__—“—871 |
g 17 10 o1 1 LB 19w 15 18
W 2
2 5 8 11

Vo= 4 L9= 18 m HY= 3,7Tm Z= 0,4 m
No= 13 joints and P9~ 23 members

ito 8
1G vo 15

group a) the top border members
group b} the sloping plane members

group ¢} the vercical plane members 17 ta 20
group d} the bortom border members 9 16 21 to 23
ProTruss4  ProTrusss  ProTruss§ E {
£Xe EX5 EXE EX66 n!,
Loads zexo Calculate ~ OrawTF  TrussNumb  DiawiFD d]
All over again  to form FDATA  UH{H=0 LV()=C STORE  NR= GET -
ProTrussé 19=18 m HY9= 3,7 m Z= 0,4 m

TRUSSPROGRAM5555

Three 'roof trusses'.

iL9:l8 m H9=b m 2=0.4 m

N9= 15 joints and
PY9= 27 members divided into 4 groups.

¢) the triangle plane members
11 12 13 and 24 25 26, 9 10 and 22 23

nember 27

'y9=4 19=18 m H9=5m Z=0.4 m

2, 3 etc.

N9= V9*4= 16 joints and

page 22

| page 25

31

a) the top border members 1 to 4 and 14 to 17
'b) triangle side members 5 to 8 and 18 to 21

34

Po= V9%8-3= 29 members divided into 4 groups.

a) the bottom border members 1 to 8
b) the top border members 9 to 16
¢) the vertical plane members 17 to 23
d) the sloping plane mebers 24 to 29
Protusst
ProTrussé page 27 38
Vo=4 LO9=18 H9=3.7 Z=0.4
Vo= 1, 2, 3 etc.
N9= V9*2+1= 13 joints and
PO= V9*6-1= 23 members divided into 4 groups.
a) the top border members 1 to 8
b) the sloping plane members 10 toc 15
¢) the vertrical plane members 17 to 20
d) the bottom border members 9 16 21 to 23
Vo= 7 prolrussé
10 12
1 3’2‘;(3—‘5 7 9 B 15 e 0 e 3
b P 3 ¥
| — " ¥
SRR SN NN 2RI SV




ProTruss4

Le= 15 m Ho= 4,2 m Z= 5,4
Ng= 15 joints and PO9= 27 members
group a] the top border members 1 £o 4 and 14 to i7
group b) cthe triangle aide membexs § vo & and 18 to 21
group ©) the triangie plane members
11 12 13 and 24 25 26, & 10 and 22 23
member 27
ProTrusss
i the wop border members
BT e Te3 LN NFS(z)y 53,04 BN  MFS(3) = -S3,24 kE  HFE(4) = -S3,Z4F
Hrstie) = -29.72 w¥  MESILS) = 23,72 &N HES(16) = 29,72 KB HPSQLY) = <2572 X
LIF(9) = 0,00 X  LCR{3) = -52,24 kW
the triangle side members
Wisisy = 65,06 WM  MES(S) » 52,05 XN EFS(7) = 28,76 kN HIS(B) = 41,78 kB
MES(18) = 26,02 kN HPS(19) = 26,02 KN  NFE(20) = Z,74 kN NIS(21) = 2,74 KE
LIF(S) = 65,06 kN LCE(O) = 0,00 kit
the trimngle plene members .-
E¥5is) = 13.0L.kW  EFS(10). = 13,01 kN  HFS(LL) = -10,74 kR NFS{1Z) = 2143 KR
MFS(13) = ~10,7¢ kN
KrSzzy = 0,00 k¥ WES(23) = 0,00 KE  WFS(24) = 0,00 kW RFS(zE) = 0,00
urs(z6) » 0,00 k¥
LIFCI0) » 13,01 &N  LCF(12) = -21.49 KN
;
NES(27) = 24,30 KN
Mgy = -21,00 KK (L) =« 2539 kN RV(®) = 12,32 kN
UH(L} = 0.0 FRA UVIL = 0,0 /EA  UH(2) = S§71,9 /KA OV{2) = ~1255,4 /BA
UE(3) « 669,0 /KA UV(3) = -1662,9 /EA  UHI€) = 6793 /Ix  UV(4) = -1915.5 /KA
UH(S) = 274,0 /EA  UV(S) = -1410,2 /KA UH(6} = . 426,3 /XA OV(6) = ~1750,8 /EL
H{?) = 718,4 /XA UV(7} = -188L.6 /EA  UH(B) = 7914 /EA  WI(B} = 0,0 /mA
H(S) = 4493 /KA OW(9) = -741,5 [RA  UH(10) = 3176 /RA  UU(ID) % -1107.4 /KL
UH(i1) = 226,1 FEA  UV(M} = -140L,6 /KX UE{lZ} = 656,8 /EA  UV(iZ) = -657.7 /KA
UR(13p = S62,3 7EA  UV(13) = -l244.€ /EA  UHULG =  209,6 /EA  UV{L4} = -1437.2 /RE
UB(1E} = 279,8 /EA  UVILS) © -1436,3 /EA

type 4.2,

LQW=,5,0
' Or click EX4 and ProTruss4.

éNext DRawTF to draw the truss,
. to number joints and members.
Click Calculate and DrawTED to draw the defor-

'mation of the truss.

Example.

EX4

First case. QWl= 5 XN/m

Click in TL9 and type 15, Tab,

Tab, cursor in TZS, 4.

type

; QA GH2

owW2= 0 kN/m

cursor in THO9,

Assumed direction of wind load forces, QWl and
OW2 belong together, in the example separated.

After input of truss data click ProTruss4.

Next the wind loads QW=, QWl, QW2 in TSTRING

Enter.

click TrussNumb

_Click to form FDATA and click MFORCES to get

! the member forces MFS(), the largest tension

i

' Second case.

each group of members.
and UHUV for the joint displacement

OWl= 0 kN/m

 forces LTF() and compression forces LCF () forx

QW2= 4 kN/m

iGoing on with the first case. Go back to the

first form, click go back to TRUSSPROGRAMS.

Click Loads zero, UH(I)=0UV(I)=0 an Cls.

In TSTRING type QW=,0,4 Enter, and click
DrawTF, TrussNumb, Calculate and DrawTFD,

ProTrussd
the top border members
HFS{1) = 20,33 XN HFS{2) = 20,33 ¥N HFS{3) = 290,33 kN MFS{4) = 20,32 N
MES{14) = 36,14 kN MFS{18) = 39,14 XN MFS(16) = 35,14 XN MFS5{17) = 29,14 KN
LTF{15} = 39,14 EN ILE(0) = 6,00 ¥N
The triangle side members
HFS(8) = -0,54 kN HFF{€) = ~0,94 kN MHFS(7) = -0, L0 N ME5{8) = ~8,10 kN
HES{18) = -32,17 EN MES{15) = =-21,76 kH MEB(20) = -20,9%2 kN MES (21l = =31,33 kN
LTE(0) = 0,00 kR LCE(18) = ~32,17 KN
the triangle plane members
HES(S) = 6,00 EN MFStlo) = 0,00 kN MES{1l) = 0,00 xN HFS{12) = 0,00 ¥R
MES{13) = 6,00 kN
HFS(22) = =-i0,4% kKN MES(23) = -10,41 XN HFE5{24) = 8,60 kN HFS{285) = 17,19 kN
MFS(26) = 8,60 XN
LIF({25) = 17,19 XN ICF(22) = —10,41 N
HES(27) = ~0,88 KN
oTrussd

ProTrussd
the top border membars

HFST1) = -32,51 XN . MES(2) = ~32,5%L BN  MFS(3) =
MEGILE) = 9,42 WN ' MES(15S) = 5,62 EN  MFS(6) =
LIE{LE} = 9,42 kN LCFi&) = -32,51 XN
the triangle side members
WES(E) = €4,12 XM HFS(6) = 5L 1L &N MES(7) =
MES(18) = -€,14 KN MES{15) = 4,27 BN MES(20) =
LTF(5) = 64,12 ¥R LCP(21) = ~28,59 W
the triangle plane membexs
HES(3) = 18,00 KN . HFS{l0} = 13,0L KN  MFS(Li} =
MFS(13) = ~10,74 KN
MF§(22) = ~10,41.XN  MFS(23) = -10,41 EN  MF5(24) =
MES(26) = 8,60 BN
LTE(25y = 17,19 kW LCE(12) = -21,48 BN
MES(27) = 23,43 XN

-3z, 51
5,42

N
kR

28, €86
~18,18

~10,74

8,60

HES{4) = -32,51 XN
MES{L7) = 5,42 KN
MFS{8) = 41,68 kN
MES (21} = ~26,59 EN

MFS{12) = ~Zl,43 ¥N

MES(285) = L 19 XN

and UHUV shown here below.

TH() = -1¢,80 x8  ®V(L) = -5,85 KN  RV(B) = -20,15 XN

VE(1) = 0,0 /ER vy o= 0,08 /ER TH{2) ov(2) = 36€,7 /EA
DH(3) = -213,8 /B OV $60,€ /EA  UHI4) a4y = 75,5 /EA
BH(S) = 39,0 /EA  UV(S) 431,8 /EA  UH(E) UV(6) = 647,0 /EA
vH{T} = -281,9 /EA  OV{(7) = 773,7 /EA  UH(B) oU(e) = 0,0 /EA
UE{$) = 57,6 /EA  OV($) = 77,8 /EA  UH{10) = TU{10) = 1004,5 /EA
OR(:1) = 80,5 /EA  UV{ll) = 13,0 /EA  UR(I2) = ~X3L,1 /EA  UV(l2) = 3735 /EA
UH(13) = ~€4.4 /EA  UV(L3; = 1052,1 /EA  UH(14) = 128,& /EA  OV(l4) = 1129,2 /EA
UH(1§) = -233,8 /EA  UV{i§) = 774,5 /EA

Third case. QWl= 5 kN/m oW2= 4 kN/m

Click Loads zero and UH(T)=0UV(I)=0, next
ow=,5,4 Entexr, DrawTF, TrussNumb etc.

Comparing some calcualtion results.

Case 1 MFS(1l)= -53,24 kN UV (15)= ~1436/EA

Case 2 MFS(l)= 20,33 kN uv(l5)= 775/EA +

Case 3 MFS(l)= -32,91 kN UV (15)= -662/FA

group b)

Case 1 LTF(5)= 65,05 kN LCF(0)= O

Case 2 LTF(0)= 0 LCF(18)= -32,17 kN

case 3 LTF(5)= 64,12 kN LCF(21)= -28,59 kN

e T I U O 7,83 N

Wi = 0,8 /A V(L) = 0,0 /Eh  DH(2) = 436, /EA  UV(2) = -888,7 /EA
UH(3) = 4S5,z /EA  UV(3) = -1102,3 /EA  UR(H) = 408,5 /EA  UVIH) = -1163,& /EA
UH(5) = 25,1 /EA  OV(§) = -978,4 /EA  UR(E) = 3€E,8 /EA  DVIE) = -1103,3 /EA
vH{7) = 486,5 /EA gu{7y = ~11§8.0 /ER UH(B: = 505,8 /EA ovisr = 0,8 /EA
UH(s) = 5069 /A UV(S) = 36,3 /ZA  UH{10) = 40€,0 JER  UVLLD) = -102.5 /ER
oHilL) =  3p6,5 ©EA  UVLL) = -238,6 /EA  UA(LZ) = 526,7 /EA  OV(2) = " 16,2 /EA
UHUs) = 457.8 /EA  UVii3) = -192,3 /A UR(l4) = 48,2 /EA UV} = -307,5 /EA
UH(LE) = 46,4 /EA  OV(15) = -6EL,3 /EA
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Click met left mouse button

ProTruss4
AMEFORCESPR for these results
printed by the printer.
15 (PrF gives a screen print.)
4 17

////’:(//// 8 2 11\
3 3 26/ 16
S 7 10—R N
2 .‘A 15
/2/ 7R/ A 22\
1 1 \\/ \/ 24 145

12

9= 15 m H9= 4,2 m Z= 0,4 m Third case prec. page.
N9= 15 joints and P9= 27 members
group a) the top border members 1 to 4 and 14 to 17
group b) the triangle side members 5 to 8 and 18 to 21
group c) the triangle plane members
11 12 13 and 24 25 26, 9 10 and 22 23
member 27
ProTrussd
the top border members
MFS (1) = -32,91 kN MFS(2) = -32,91 kN
NAA(1,2) = 32,91 NAR(2,1) = -32,91 NRAA(2,3) = 32,91 NAA(3,2) = -32,91
DAA(1,2) = 0,00 DAA(2,1) = 0, 00 DRA(2,3) = 0,00 DRA(3,2) = 0,00
MFS(3) = ~32,91 kN MFS(4) = -32,91 kN
NAA(3,4) = 32,91 NAA(4,3) = -32,91 NAA(4,15) = 32,91 NAA(15,4) = -32,91
DAA(3,4) = 0,00 DAA(4,3) = 0,00 DAA(4,15) = 0,00 DAA(15,4) = 0,00
MFS(14) = 9,42 kN MFS (15) = 9,42 kN
NAA(8,9) = -9,42 NAA(9,8) = 9,42 NRA(9,10) = -9,42 NAA(10,9) = 9,42
DAA(8,9) = 0,00 DAA(9,8) = 0,00 DAAR(9,10) = 0,00 DAA(10,9) = 0,00
MFS(16) = 9,42 kN MFS(17) = 9,42 kN
NAA(10,11)= ~-9,42 NAA(11,10)= 9,42 NAA(11,15)= -9,42 NAA(15,11)= 9,42
DAA(10,11)= 0,00 DAA(11,10)= 0,00 DAA(11,15)= 0,00 DAA(15,11)= 0,00
LTF(16) = 9,42 kN LCF(4) = -32,91 kN
the triangle side members
MFS(5) = 64,12 kN MFS(6) = 51,11 kN
NAA(l,5) = -64,12 NaA(5,1) = 64,12 NAA(5,6) = -51,11 NRA(6,5) = 51,11
DAR(1,5) = 0,00 DAA{5,1) = 0,00 DAA(5,6) = 0,00 DAA(6,5) = 0,00
MFS(7) = 28,66 kN MFS(8) = 41,68 kN
NAA(6,7) = -28,66 NAA(7,6) = 28,66 NAA(7,15) = -41,68 NAA(15,7) = 41, 68
DAA(6,7) = 0,00 DARA(7,6) = 0,00 DAA(7,15) = 0,00 DARA(15,7) = 0,00
MFS(18) = -6,14 kN MFS (19) = 4,27 kKN .
NAA(8,12) = 6,14 NAA(12,8) = -6,14 NAA(12,13)= ~-4,27 NAA(13,12)= 4,27
DAA(8,12) = 0,00 DAA(12,8) = 0,00 DARA(12,13)= 0,00 DAA(13,12)= 0,00
MFS(20) = -18,18 kN MFS (21) = -28,59 kN
NAA(13,14)= 18,18 NAA(14,13)= ~-18,18 NARA(14,15)= 28,59 NAA(15,14)= -28,59
DRA(13,14)= 0,00 DAA(14,13)= 0,00 DAA(14,15)= 0,00 DAA(15,14)= 0,00
LTF(5) = 64,12 kN LCF(21) = -28,59 kN
the triangle plane members
MFS(9) = 13,01 kN MFS(10) = 13,01 kN
NAA(3,5) = -13,01 NAA(5,3) = 13,01 NAA(3,7) = ~-13,01 NARA(7,3) = 13,01
DAA(3,5) = 0,00 DAA(5,3) = 0,00 DAA(3,7) = 0,00 DBA(7,3) = 0,00
MFS (11) = -10,74 kN MFS(12) = -21,49 kN
NAA(2,5) = 10,74 NAA(5,2) = ~10,74 NAA(3,6) = 21,49 NAA(6,3) = -21,49
DAA(2,5) = 0,00 DAA(5,2) = 0,00 DAA(3,6) = 0,00 DAA(6,3) = 0,00
MFS (13) = ~10,74 kN
NAA(4,7) = 10,74 NAA(7,4) = -10,74
DRA(4,7) = 0,00 DAA(7,4) = 0,00
MFS (22) = -10,41 kN MFS (23) = ~10,41 kN
NAA(10,12)= 10,41 NAA(12,10)= ~10,41 NAA(10,14)= 10,41 NAA(14,10)= -10, 41
DBA(10,12)= 0,00 DAA(12,10)= 0,00 DAA{10,14)= 0,00 DAA(14,10)= 0,00
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Joint load FX(3)

FX(15)= 4,73 kN

and FY (3)

MFS(24) = 8,60 kN MFS (25} = 17,19 kN
NAA(9,12) = -8,60 NAA(12,9) = 8,60 NAA (10,13)= -17,19 NAA(13,10)= 17,19
DAA(9,12) = 0,00 DAA(12,9) = 0,00 DAA(10,13) = 0,00 DAA(13,10)= 0,00
MFS (26) = 8,60 kN
NAA(11,14)= -8,60 NAA(14,11)= 8,60
DRA(11,14)= 0,00 DRAA(14,11)= 0,00
LTF(25) = ~~17_,¢_1_9 kN LCF(12) = -21,49 kN
MFS (27) = 23,43 kN
Frolzuss4
the top border merbers
HES{L) = -2Z,51 kN MES(Zy = -32,31 kW MFSi8y = -3Z,51 kN MF5{4) = -—33,81 kN
MES 14} = 5,42 kN HMFS {158} = 5,42 kN HFS(1E) = 5,42 N HES 1Ty = 5,42 kW
LIF{ley = 4,42 EN LLF 4y = ~3%,5L kW
the trisngle side members .
MESEy = €4, 12 kW MES{g) = 51,11 kW HES (Y = 38,88 kN HMES {2y = 41,68 kM
WE5 (18 = ~-&, 14 kN HMES (18} = 4,27 ¥H HFg(20) = -18,18 kN HMFS{21y = -3&,5% kN
LIF{8) = €4, 15 EN ILLF (2l = -25,55% kN
the triangle plane members
HEE (9, = 13,01 kN HES{10) = 13,01 BN MFS{1ly = -10,74 EN MES¢1Z) = -3Z1,4% kN
MFS(13) = -10,74 EN
MES{22) = -10,41 kN MES(23) = ~10,41 EN HES{24) = 2,80 kN MES 25y = L, 1% kW
HES(Ze) = 8,80 kM '
LIFi{dsy = 17,15 EN LOE(1Z) = ~21,48 kW
HEE {27y = 23,43 W
EL{ly = 0,000 m ¥i{ly = 0,000 m ¥lezy = L, B78 m Yi{zy = 1,080 m
X1i3y = 3,950 m ¥1{3y = 2,100 m ¥lidy = E, €Z&m Yii4)y = 3, 180 m
H1{Ey = Z,38Blm ¥Li8)y = 0,200 m ¥ligr = 4,702 m YL{E) = 4,400 m
Ri{Ty = €©,10lm Y1i7y = 32,300 m ¥l{gy = 15,000 m Yi48y = 0,000 m
{®reay = 13,138 m Y18y = 1,080 m HI410y = 11,250 m ¥1i410) = 2,100 m
FEily = 2,83 kN FY ¢l = -4,%% kW FE A&y = 5,85 kN FY{%) = =-%,38 kN
FELEy o= &, %5 kN FY {3y = -5,38 kW FE{4y = 5,25 kN FYyid) = -§5,635 kN
FRIEY = G, 00 BN F¥igy = O, 00 kN FR{gr = a, 00 kN Fi{gy = 0,00 kN
BEAT) = 0,00 kN FEeTy = 0,00 EN FH (B} = Z,10 kN Fy{g) = 3,75 kW
FEiGy = 4,20 kN FY (& = 7,80 EN EX LG = 4,320 kW FYiio) = 7,50 kW
2,63 kN fs‘ 2,10 kN
Qwl - & st Qw2

forces of joint 3.

X1{4)~X1(3)
Y1 (4)-Y1(3)

I

i

S
3,

625~3,750= 1,88 m
150~2,100= 1,05 m

L1=8gr(1.8872+1.05"2)= Sqr(4.63)= 2,15 m
Or click PDATA, with Ll= 2,149 m.

Wind load 5 kN/m over 2,15 m, 5*2,15= 10,75 kN,

on joint 3 and 4 10,75/2= 5,38 kN

FX(4)/1,05= 5,38/2,15

FX{4)= 1,05*(5,38/2,15)= 2,63

Fy{4)/1,88= 5,38/2,15

FY(4)= 1,88*(5,38/2,15)= 4,70 *2= 9,40 kN

*2= 5,26 kN
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Protrussb
5
9 E]
4 8
g i "
2 1 19 20 1
1 18, / 2
2 3 4

Vo= 3 Lo=20m H9= 6m Z=0,4m
Bg= 12 joints and P5= 23 members

group a) the bottom border members 1 to 6
group b} the top border members 7 uo 12
group ¢} the vertical plane members 13 vo 17
group d) the sioping plane members 18 to 21

ProTrussé

Vo3 Lo=[o5 Ho=fg7 2z=[T% i PoTrussd  ProTrusss E
QE=[""T " [&] EX4 EX5 EX6 EX66
Loads zro Calcuiate  DrawTF  TrussNumb DrawTFD  d
Alloveragain  to form FDATA  UH{B=0 UV{h=( STORE  NR= GET
i
Prolrusst
the bottom border members
HESIL) = 5,17 BN HFS (25 = 4,17 &N
D5(1,3) = -4,17  D5(3,1} = 5,17 D5(3,5) = -4,17 D58, = 4,17
DE(L,3) = ~0,17  DE{3,L = 9,17 DE3,E = -0,17  DE(S,3) = 0,17
MFS{3) = 8,17 HW MES(4) = 8,34 ¥
DEIE,T) = ~4,17 4,17 D§17,3) = -a,33 D5{9,7) =
D5, 7 = ~0,17 2,17 DE(T,3) = 8,33 DE(s, 7 _= -
MES(5) = 8,34 kN MES(€) = 8,34 KR
#0515, 11} = DSLLL, ) = 8,33 DOS(LL,125= ~8,33  DS{lz,ll)= 8,33
L DELL,S) = -2,38  DE(LL,12)= 0,33 DE{LZ,LL)= -0,33
TIEA = 8,34 BN LCE(0) = 9,00 ¥
]
FroTrusst
the verzical plane members
MFS(13) = 0,00 KN MES (14} = 5,00 &N
D5(z,8) = 2,60 53,2} = a,69  D54,5) = 0,06 DE(S,4) = 5,00
DE2,3) = 2,00  DE3,2) = 9,00 DE(4,5) = 2,00  DE{54) = 0,60
MES (18) = 5,00 MES116) = 7,50 BN
D51€,7) = 5,00  DS7,€ = 5,00  D5(8,5 = 0,00 D5i9,3) = 0,00
DE(E, 7y = 5,00 DE(7,8) = ~5,00 DEi8,5; = 7,00 DE{%,8) = ~7,00 4
MFS(17) = 0,80 ¥N
D510, ILj= 0,00 DB{lL,0i= a,00
DE(LD, l)= 0,00  DE(LL,10)= 0,80
LTFULE) = 7,00 BN ECE(O) = 0,00
the nlaginq plane members
WEG(18) = 5,00 ¥H HFSi19) = 9,30 ®H
p512,8) = a,00  D85,27 = 9,80 D5i4,7) = 0,06 DE(7,4) = 0,50
DEL2,5) = 2,00 DE(S,2) = 9,90 DEg, ) = 8,00 De7,4) = %,00
HEFS(20) = ~€,123 IR HFS{Z1) = 9,00 kN
D&{7,81 = 4,17 Ds(8,7) = -4,17 ¢D5{8,10} = 3,80 D5{10,5) = 0,20
PEL7,8) = 4,50 DEI3, = 50 #DE(5,10) ~ 0,00 DE(1D,9) = 2,00
LIE = 2,00 XN ICE(z0) =  -€,13 ¥N
ProTrusss
The bortem border members
WES (1} = 4,17 wn wwS 2y = 4,17 &1
WRR(L, 30 = ~4,17  WAA3, L) = 2,17 AR, 51 = ~4,47  NAA(S, 3 = 8,17
AL 3 = 2,80 DAR{3,1y = 3,00 DAR(3,5) = 9,060  DAA(S.3) = 3,00
HES13) = 4,17 ¥N HES(8) = 2,30 0
NAM(S, 7V = -4,17  NEAI7,8) = 4,17 WEA{7,%) =  -B,3¢  HBA(9,7) = 9,34
DAA(S, T} = 2,00 DAR{7,3] = 9,32 DAR(7,9) = 6,99 DAR{S, TV = 2,90
HES(S) = 2,38 W MES(6) = 2,34 &N
HAALG, 1L; = ~-3,34 NAZ(11,9) = &,24 BAR{LL, 12)= ~3, 34 HRA(LZ,11)= 2,34
DAR(H, L1} = 5,89 DAAILL®) = 5,99 DBA{LL12i= 2,00 DAR(IZ, L= 5,33
LTE(4) = 3,34 BN LCE{0) = 5,00 W
the top border members
HES(7) = -4,8E EN MF5 {8} = ~4,26 KN
WAR(1,2) = 4,86 MAA(2,1) = 4,36 NAA(Z, &) = 4,36 WAM(8,2) = 4,864
MaiL D = 5,00  DRA(Z,L) = 0,00 DAA(Z2,4) = 0,05 DAA[,Z) = 3,008
MFS(5) = -4,3€ kX TTHES 16y = 3,56 ¥0
WA, € = 4,86 MAA(E, ~4,86  NAA(E,8) = 4,86 MAR(2,6) =  -4,86
DEA(4,6) = 0,80  DAA(E,4) = 9,00 DAA(EB) = 0,50  DAA{8, €] = 0,00
MES(11) =  -5,72 EN WES(I2) = -5,72 ki
WAA(8,19) = 9,72 WAR(L0,8) =  -9,92  MRA(1D,12)= 5,72 NAAUI2,10)= 5,72
DAR(S, 10) = 0,00 DAA(1D,B) = 0,00 DBEAILO,13)= 0,00  DAAULZ, 0= 9,00
LIEL0) = 0,00 ¥ ICF(l) = -5,93 W
P A
i cad

Example. EX5

V9=3 L9= 20 m H9= 6 m Z=0.4 m

After input of these data click ProTruss$5 and
type in TSTRING FY(9)=-7 Enter.

(FY (I) is assumed upward, therefore here a
minus sign.)

Next DrawlTF, TrussNumb, Calculate, DrawTFD and

click go to FDATA.
There click with right mouse button!! AMEFORCES

to get D5{(,), D6(,) and MF(,).
Fig.1l.
Equilibrium of joint 9.

D5(9,11)= -8,33 kN

D5(9,7)= 8,33 kN
D6(9,7)= -0,33 kN D6(9,11)= 0,33 kN
D5(9,8)y= 0 kN D5(9,10)= O kN
D6(9,8)= -7,00 kN D699,10)= 0 kN
19
%
e 17
l 20770
{i////’
}Z:DD 2«;_‘ y
033 T
v &JQT_LL__,,_,_,_ -
7 gt 833 9 &3 |9 “
0,33 533

e voks)
frg. 4 z

The member end forces acting at the member ends

are drawn with their real directions. At the
joint act forces as large as but -opposite di-
rected.

Fig.2.

member 8

NAA(2,4)= 4,86 kN NARZ(4,2)= -4,86 kN
0 kN DAA(4,2)= O kN

DAR(2,4)=

484
)///

DAy, 2) \ A8 (4.2)
¥

bZ4

; %:A(z,x/)

e

e 2
/Z;Xééﬁ/
7.2

Figure on the right with member and forces
drawn with their real directions, the forces
push at the member ends, it's a compression
member. It has been agreed to indicate it with
a minus sign, so MFS(8)= -4,86 kN.

Fig.3.

Only joint load force FY(9)= -7 kN, and no own
weight. There are 6 zero members.... without
them the truss would collapse... because of the

member end hinges.
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Example.

V9=3 L9= 20m H9= 6m 2=0.4m
After input of these data click ProTrussS.

Suppose own weight of the members QE=0.6 kN/m.
type 0.6 in TQE, at same time all members have
For P=1 To P9 QEE(P)=.6. (With input QE not
necessary to click ProTrussb again.)

Next DrawTF, TrussNumb, Calculate, DrawTFD, the
truss and deformation appear.

Vo= 3 Lo=20m HS=6m Z= 0,4 m
K= 12 joints and P~ 23 members

Click go to FDATA and click PDATA for member

group a) the bottom border members 1 to €

T ) the vervieas piane members. 13 to 17 data and X1Y1 for joint coordinates and
group &1 che sioping plane memers 19 e 2 AMEFORCES to get the member end forces NAA(,),
DAA{,) and MFS().
ves{"T 9=l He= [T 2= - ¢ ProTrussd  ProTrisss  ProTrussé
QE={g" [T EX4 EX5 EX6 EX66 1o ig L.
Loads zero Calculate  DrawTF  TrussNumb  DrawTFD _d member 8

Aliover again  to form FDATA  UH(J=D UV(=C STORE  NR=  GET

The member ends are hinges. QE= 0,6 kN/m.
PDATA gives length Ll= 3,887 m.

a= X1(4)-X1(2)= 6,667-3,334= 3,334 m

b= Y1(4)-Y1(2)= 4,000-2,000= 2,000 m

? AL P P AL i & B ALL SR+ ¥ Al i G
11,00 3,33 n,s: 21,08 3,33€ 0,€0 3 1,00 3,33 0,60 41,00 3,33¢ o,e’\; Length Ll= Sqr (5, 334A2+2 ’ OOOAZ) = 3 ’ 888 m
51,00 3,336 0,60 61,00 3,33€ 0,60 7 1,00 2,887 0,69 8 1,06 3,887 0,60
5 1.00 2,887 0,60 10 1,00 3,887 0,60 il 1,00 3,887 0,60 12 1,00 3,907 0,60
13 3,00 1,BE7 0,60 14 1,00 3,732 9,60 15 1,00 5,800 0,80 1€ 1,00 3,732 0,60,
17 1,00 1,867 0,60 18 1,00 3,757 0,60 18 1,00 4,506 0,60 20 1,00 4,306 0,€0 own weight is 3 ’ 8 9*0[ G= 2 , 33 kN
e ' 3. e
|2 2oo0 STET 9o The components are
(2,33/3,89)*3,33= 2,00 kN
KLi11 = 5,000 Yiil) = 9,800 m Xl(zi = 3,33 @ ¥ii3) = 2,000 m
xLizy = 3,333: ¥Li3) = 3,133 m KLl = 6,667 m Yiie) = 4,000 m (2, 33/3, 89) *2, 00= l, 20 kN
XL(S) = 6,667 m YIS = 9,267 m X146y = 10,000 m YL(6) = 6,290 m
Xi{7T) = B0, 000 m ¥i(73 = 0,400 m L1y = 13,333 m Yi(8) = 4,300 m
Xl(s) = 13,38 n YLt = 5,267 m XL{10) = 16,667 m ¥1i10) = 2,900 m
XL(i1) = 16,867 m Yl = 0,133 » R1112) = 30,000 m ¥lilz) = 0,000 m
/\/44(913)
FX(L) = 0,00 &N TE(D T2l = 0,60 ¥ ¥i21 = 4,02 47»00
FX3) = 5,00 kR F¥(3) EX14) = 0,00 RN FYi4r = -4,52 XN
FX(8) = 0,00 kN FYL6H FXt€y = 0,00 N FY(6) = -4,01 IN
FK(T) = 0,00 XN FY(7) FX(B) = 0,00 XN FY(6) = ~4,52 k¥
CPER9) = 0,00 KN FY(5) FX(10) = 0,00 XN FY(10) = -4,02 KN
FX(11y = 0,00 k¥ FY(LL = 2,56 XN FXi12) = 0,00 kN FY(12) = -2,17 BN =)
the top border members
MES{7) = -~44,48 EN HFS(8) = ~37,63 kN B
WAIL,2) = 44,48 MAA(2,1} = 43,28 NAA(3,%) = 37,63  HAR(42) = 36,43 /(/A/f[_?,&j .
mail, 2 = L,90 DAR{Z, 4} = 1,00 DAAIZ, &) = 1,90 DAA(4,2) = 1,90 3 63 r‘/l o0
HES(5) = 28,58 EN TES (107 = 58,58 XN H ¥
NAR(4,E) = 23,58  HAR{§,4) = - ~37,78  NAA(E,31 = 27,78  IMAA(,6) = -~22,98
DRA(L,€) = 1,00  DEATE,4) = 1,96 DAR(E,8) = 1,00 DAAR,E) = 1,00
MES(LL) = -37,€3 EN MFSl2) =  -44,43 BN = = -
WAM(B, 107 = 35,43 NRX(1D,8) = -37,83 mu;,mn: 42,28 WAB(12,10)= 44,68 NAA (2 r 4 ) 37 r 63 kN NAA ( 4 4 2 ) 3 6 r 43 kN
DRA(S,10) = 1,00 DAA(LO,B) = 1,00  DAA{lD,12i= 1,08 DEA{IZ2,10)= 1,00 - -
LIFt0) = 9,00 XN ICE(7) =  -44,40 N g DAA(214)“' l,OO kN DAA(4r2>- 1100 kN
These member end forces acting at the member
ProTrusss . . . >
Ghe verzicsl plsne members ends are drawn with their real directions. Both
HFS (131 = ERTI S8 = 8,66 KN N
S S e s wmen = sk wame = e | forces push at the member ends, compression,
DMA{Z,3) = 0,00 DAAIZ,Z) = 0,00 DAA{4,®) = 9,00  DEAIE, &) = 9,99 .
MESILS) = 26,87 wN wESLE) = 9, €8 u 37,63 is larger than 36,43 therefore
WAA(G.7) = 26,87  NAA(T,6) = 28,81  WAR(a,%) =  -8.&6  MAAISZ} = 42 4 r
DARIE,T) = 0,06 DRA(T.6) = 0,00  DAR(E, S = 0,00  DAA(S,8) = 2,00
MES(17) = 3,12 kB
KAA(LG,1L)=  -3,12  NAA(lL10)= 2,00 : P 1
Sailol1i- 00 ommiiami= 0,00 MFS (8)= -37,63 kN, a compression member.
LIFLS) = 26,87 kN LCEIG) = 9,00 ¥

Joint load forces FY(2) and FY(4).

ﬂ@Mé&;ﬁ X
2@%] Joint load force FY(I) assumed upward.
, D447/ Joint 2 with FY(2)= -4,02 kN is sum of
6
j:"ﬁ member 7 ( )
; member 8 (3,89%0, 6)
15 ‘lasé member 13 ( )
member 18 ( )

= 1,17 kN

= 1,17 kN

= (0,56 kN

= 1,13 kN
275§_Eﬁ ok

7 DAGE) I Joint 4 with FY(4)= -4,92 kN
AN 8) § 122874/
: kN

member 7 (3,89%0,6) /2= 1,17
member 15 Fig.2. member 8 (3,89%0,6) /2= 1,17 kN
Ll= 5,60 m 5,60%0,6= 3,36 kN member 13  (3,73%0,6)/2= 1,12 kN
NAA(6,7)= -26,87 WNAA(7,6)= 23,51 kN member 18 (3,76%0,6) /2= 1,47 kN
MFS (15)= 26,87 kN, tension member. 4,93 kN ok
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Vos 4 LO=20m H9=2,9m 2=1i,1lm
RB= 13 joints and P9= 23 members
group a} the top border members I to 8
group by the sloping plane members 16 to 15
group £) the vertical plane members 17 to 20
group d) the bottom bordexr members 9 16 21 to 23
ve=fa L&={20 H=[z.5~ 2Z=[i.1 Laveit ProTruss4 ProTrusss ProTrusss
QE=fo 5 EX4 EX5 EX§ EX68 o
Loads zeto Cakulaste  DrawTF TrussNumb OrawTFD  d
All over again  to form FDATA  UH()=0 UV} STORE NR=  GET
X1{1) = 0,000 m ¥i(l) = 2,%0m . X1{2) = 2,500 m ¥1(2} = 0,000 m
X1i{8) = 2,500 m Y1{(3) = 3,176 m Kl(d) = 5,000 m Yii4) = 3,450 m
XL{E) = 7,500 m Yi{5) = 0,900 m ELig) = 7,500 m Yi{€; = 3,726 m
X1{7) = 10,000 m Y1(7) = 4,000 m ®1igy = 12,500 m Yi(g} = 0,000 m
X1{8) = 12,500 m Y1(5) & 3,728 m X1{10) = 15,000 m ¥L{10) = 3,450 m
X3{11) = 17,500 m ¥1{lL} = 0,000 m HL(12) = 17,500 m Yi(12) = 3,176 m
K1{13} = 20,000 m Y1{13) = 2,900 =
REL = 4,60 a8 AV{l) = 20,76 W R7{13) = 26,76 I8
TE{L} = 4,60 /%R TViL) = 8,00 /ZA VH{Z} = -807.28 /ER UVE2) = ~381,B1 /EA
TH(S} = 4,28 /EB UVI3) = -988,32 /XB THidI = ~2,43 /ER Wk = -BY6.75 /FR
WHiS) = —150,48 /KR DW(5} = —BEE,B0 /ZA THIE} = -53,4& /ER VY€ = -BE3,BE /KR |
uB(7) = ~122.17 /Eh TT7; = -850, 06 /TR UHiB) W~ ~§3,B€ /EB DVIB) = —BS55,B0 /XA |
VE{5) = -130,50 /ER TTi9 = -863,56 /3B TH{IR) = -Z41,5% /EB TVAe w —6€76,75 /ER '
TH{1L) = 2,34 /EB TVU{l1) = -382,81 /&R TH{1Z) = 248, &2 /IR BTI2) = —388,32 /&A
UVB(18) = -244,34 /EB TT(ig) = 6,00 /XA

‘The displacements at

P Al T o8 P ALl 11 oF P ALl 1l oE T ALL Iy, OF
11,60 2,515 35,50 21,00 2,515 0,50 3 1,00 2,515 9,50 4 1,00 2,515 0,50
51,00 2,515 9,50 £ 1,00 2,515 0,50 7 1,00 2,616 6,50 81,00 2,515 0,50
21,00 3,825 0,50 10 1,00 ¢,261 9,56 111,00 ¢26L 0,50 12 1,860 4,717 0,50
131,00 4,717 0,60 14 1,00 4,261 0,50 151,00 4.26f 9,50 1€ 1,00 3,529 0,50
17 1,00 3,175 0,50 18 1,00 3,725 0,506 1% 1,00 3,726 0,50 20 1,00 3,175 0,50
21 £,00 5,000 06,50 2z 1,00 5,000 0,5 23 1,00 5,000 0,50
the_sloping plane members
MES(10) = -14,5¢ XN MES(1L) = 8,95 kM
BAA{2,4) = 14,56  KAA{4,2) = -13,21 EBA(4,5) = 9,95  HAA(S,4) = 7,28
DEA{2,4) = 0,62  DAA(4,2) = o,¢2  TAA(L,5) = B, 62 DAK(S,4) = T, 63
MES{12) = 2,52 »m WPS(13) = 2,52 &M
NEA(S,7) ®  -0,52  EAA(7,5) = 2,52 HAA{7,8) = ~2,52  WRA(B,T) = 0,52
DAA(5,7) = 5,68  DAA(7,5) = 0,62  DAA(7,8) = 0,63  DAA(B,7) = 062
MES {14} = 8,85 BN MES(1E) =  ~14,38 LN
MAA{B,10) =  -7,2¢  NRA{10,8) = 3,55  MAAWLO,LLy= 13,20 MARILLL0)= -1, 34
DAA{B,10) = 0,62 DAA{10,8) = 0,63 DAA{LD, 11)= 0,82 DBA{1L, 10)= 9,63
LIE{Le = 8,99 ¥ LCF(15) = _-14,94 IN
BroTrusse
The top border memhers
MES(L} = 15,26 &N MESI2) = -15,2€ XN
MAB(,3) = 15,26 KEA{3,1) = <-15,12 HBA(S, &) = 15,26  HAA(4,3) = -15,12
DAA(L,3) = 0,62  DAR{g,l} = 0,63 DRA(3, %) = 6,62 DRA(4,3) = 0,63
MES(3) = 26,37 KN MES(4) = -28,37 kR
MAA(4,€) = 28,37 KEA{E,4) = ~28,283 FAA{G,7) = 20,37  WAA{7,6) = -28,23
DAR(6,6) = 0,63  DAA(E 4 = 0,€3  DAA(E, ) = 0,63  DAA(7,€) = 0,63
MES(5) = -28,37 N MES(E) = -28,37 XN
WAA(7,5) = 20,23  HAA(S,7) = -28,37 NAR(3,10) = 28,23  MAA(10,9) « 28,37
DAR(7,9) = 9,63  DAA(S,T) = 0,63  DAA(S,10) = 9,62  DAA{L3,9) = 0,63
MES(T) = ~-15,26 &N MES(8) = ~15,26 kN
RAA(10,12)= L6012  RAA(12,10)= -15,26  NAA(LZ,1®)~= 15,12  HAA(I3,12)=  -15,28
DAR:19,12)= 0,62  DAA{12,10)= D,€3  DAA(1Z,13)= 0,63 DAAIL3,12le 0,62
LI = 9,00 ¥R ICE(3) = -28,37 XN

Example. EX6

V9=4 L9=20m H9=2.9m Z=l.1m
After input of these data click PxoTrussé6.

Suppose own weight of the members QE=0.5 kN/m.
type 0.5 in TQE.

Next DrawTF, TrussNumb, Calculate, DrawTFD, the
truss and the truss deformation is drawn.

Click go to FDATA and click PDATA for member
data and X1Y1l for joint coordinates and
AMEFORCES to get the member end forces NAA(,),
DAA(,) and MFS(). .

Next page with printer prints with a click

on AMEFORCESPR.

Fig.1.
member 11

= X1(5)-X1(4)= 7,50-5,00= 2,50 m
= Y1(4)-Y1(5)= 3,45-0,00= 3,45 m
Ll= Sqr(2,5072+3,45"2)= 4,26 m

Uv(4)= -676,8 /EA
UvV(5)= -855,8 /WA

the member ends are drawn
here below with real directions, not on same
scale, otherwise not 'visible'.

Calculation of the components.

~-2,4 /EA
-190,5 /EA

UH(4)=
UH(5)

joint 4 a= (2,4/4,26)*2,50= 1,4 /EA
b= (676,8/4,26)*3,45= 548,1 /EA
joint 5 c= (190,5/4,26)*2,50= 111,8 /EA

(855,8/4,26)*3,45= 693,1 /EA

0.5éx))m

548,1-1,4= 546,7 /EA
d-c= 693,1-111,8= 581,3 /EA
member 11 lengthens 581,3-546,7= 34,6 /EA

Fig.2.
NAA(4,5)= -8,99 kN
MFS(11)= 8,99 kN,

NAA(5,4)= 7,26 kN
a tension member.

Distributed member load along the member is
(0,5/4,26)*3,45= 0,40 kN/m

kN 8,99-7,26=
to 0,40 kN/m is
3,63 /EA

kN, Hooke,
30,93/EA, together
ok

0,40%4,26= 1,70
Lengthening due
(0,4%4,2672) /2=
and due to 7,26
(7,26%4,26) /EA=
3,63+30,93= 34,56 is 34,6 /EA.

1,73 kN ok
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ProTrusst

13

Vo= 4 LG= 20 m Y= 2,8m 2= 1,im
No= 13 joints and Py= 23 members

group a) the top border members 1 to 8
group b1  the sloping plane members 10 to 1§
group ¢) the vervical plape members 17 to 20

group d}) the bottom border members ¥ 1€ 24 to 23

RH{L) = 5,00 e RVily = 20,7¢ N A3 = 20,76 XN

VRl = 0,00 /82  UVil) = 0,00 (EA  UH{2) = ~307,28 /ZA  UViZ) = -391,8 /=R
UR{E) = 1,26 7EA  OV(3) = -385,32 JEA  UR{4) = -2,43 /EIA  TVid) €7€,75 /ER
UHiS: = -190.48 /EA  UV{S) = -355,8) /EA  UEiE} = -53,84 /ER  WVi®)

UH{7T) = 322,17 /EA  UV(7) = -890,0 /EA  UR(3:) = ~53,3¢ (RA  OViD) s,

UHi3) = -190.90 /EA  OViS) = -363,3¢ /FA  UH(LO) = -241,51 /EA  UVILO) = -678,75

DHL) = €2.54 /ER  OVilli = ~381,8) /EA  UHQ12) = -248,82 /ER  UV(D) = -388,22 /ZA
UHi13) = 244,34 /EA OV = 0,00 /EA

P ALL Ll o= P AL } %% QE
2 1,90 Z,31% 0,30 4 1,00 2,315 0,50
7 L,03 2,515 0,53 8 1,00 2,51% 0,50
il 3,00 4,26t 3,50 12 3,40 4,7r7 O,B%
15 £,00 &,2€L 9,50 1% 1,00 3,32% D,50
1% 1,00 3,723 0,50 26 1,36 3,175 4,30
21 1,00 5,900 0,50 2z 1,99 5,080 0,50 23 1,060 5,900 9,59
ProTrussé
7
5 3
4 4 5 10
3 5
; 3, o2
H
4w i 313 1d

Vo= 4 L9=20m HY=2,5m 2= 1,im
Ro= 13 joints and P9= 23 members

RE{2} = 9,00 WN  RU{2) = 20,76 ¥H  RV{l}) = 20,76 XN

U¥(ly = 53,18 JER  UV{l) = 75,7¢ /EA  DH{2) = 9,00 /EA  DVi2} = 9,900 /ER
UH{3) = 211,33 /EA  UVi3) = -g,51 /SA  UHi4) = 183,85 /EA  UV(4) = -182,78 /EA
UH(S) = 41,87 /EA  UVi5) = -307,33 /ZA  DH(E) = 1ll,82 /EA  OVIE) = 0,54 /ZA
UE(7) = 77,44 (/2A  UV{7y = -326,42 /ZA  UH{®) = 113,31 /EA  UV(E) = -30Z,38 /ER
DE(5) = 48,0¢ /EA  UV{$) = -810,5¢ /EA  UH{l®) = 20,35 /EA  UV{l0) = -182,73 /EA
UHQL) = 164,82 (EA UV = 9,00 /EA  UH(E) = 43,55 /2 VU2 = -5 /%R

DH(13} = 55,78 /EA  OVil®) = 75,7€ JEA

TroTzusse
The top border members
HE5 (11 = 1,33 68 MES(Z) = 1,33 ¥
pSL,2) = -1,25 D53, 1} = 1,25 D8{3,4) = -1,25  D8{4,3; = 1,15
DEiL, 3] = 0,83  DE(3, M) = 9,77 D63, 4) = 9,88  DE(2,®) = 9,77
' MES{3) = —14,35 N MEG(4) = ~—14,35 &N
DE(4, & = 14,15 = -1a,19  DE{ETI = 18,18 DBi7,6) = -l4,18
DE4, €) = 2,18 = -9,58 DE(E, 7 = 2,15 DE({Y,EF = ~0,53
MESiS) = -14,35 N MES(€) = 14,35 EN
D8(7,5) = 14,18 = -14,15  D515,10) = D510, -14,19
DEW7, 5= ~9,53 = 2,15 DE(S, 19 = DE(10,5) = 2,19
WES (D) = 1,33 uES(8) =
D& (19, 21 -1,25  D5(12,1d)= 1,25 DB(1Z,18)= DS (13, 12)= 1,25
D610, 221= 9,77  D&(l2,10)= 0,45  DE(l2131= D6{13,12)= 0,45
LIE8) = 1,33 XN LCE(3) = -14,35 ¥R
zhe sloping plane meubers
HES(10) =  -17,16 uEs(1l; = 19,33 XN
D52, 4) = 5,56 DSi4,2) = -3,5¢  Db5{4,81 = -s,38  Ds(5,4) = 5.
062, 4 = 14,26  DE4,2) =  -12,13  DEiLE = 3,12 DEIS 41 = ~1,08
NFS{12) =  -1,20 kN MFS(13) = -1,29
D5(5, 7 = 5,15  D5!7,8) = -0,18  DS(7,8; = 0,18  DE(3TY = -9,15
DE(5,7) = 1,43 DET,H = 0,93  DE(7,3) = 0,53, Deta,7) = 1,13
MES{1) = 10,88 KN “WES1IS) = 17,1t kN
D5 (R, 10) = -5,83  DSI13,@ = 5,88 DS{lD,lli= 5,56 DSIiL, 10i= -9,58
pE(E, 10y = -7,05  DB{LD,8s = 5,18  DEIlo,Ll)=  -1z,13  DELL L= 14,26
LIF{LEs = 10,58 KN F110) = 17,16 #d
Frolrusst
The vertical plane mebers .
MES(L7) = 4,35 ER MES(131 =  -3,12 ER
D8i2,3) = 0,00  D5(3,2) = 0,00  D5(5,& = 9,00  DSIE,5) = 9,
DE(Z, 3 = 2,85  DE(E,2) = -1,2¢ D65, = 3,1z DELE,D) = ~i,28
HFS(15) = -3,12 XN MFS(207 =  -2,85 MR
DE(8,9) = 9,00 DY, = 0,00 DSl 12)= 0,90  DEi2 1= 0,90
DEB, 5 = 3,12 63,83 = -1,26  DE(11,12)= 2,85  DE(12,1l)= -1,26
LI = 5,00 ¥N LCE(8) = _ -3,12 X
whe botvom border members
WES(5) = 2,64 KN HES(LE) =  -2,84 BN
D&(1,2) = 1,25 DRIz L) = -1,25  DE(1l,1®)= 1,25 DE{13,il)= -1,28
D&(1,2) = ~5,48  DE2, 1) = 2,41 DE(LL,18)= 2,41 DE(13,1Li= ~0,49
MES(2L) = 2,31 WH MEga2) = 14,85 EN
542,50 = -2,31  D8(5,2) = 5,31 D8(5,8) =  -~14,35  DE(B.E = 14,38
DE(Z, 8 = 1,25 DE(5,2) = 1,25 DE(S@) = 1,25 _ DE(E,55 = 1,25
MES(23) = 8,31 1N
D58, L1} = -8,31L  D5(11,81 = 8,31
DE(B, 11} = 1,26 DE(LL®) = 1,25
LIF(z) = 14,35 BN ICF(E) =  =2,€¢ ¥N

Ccontinuation of preceding two pages, of EX6.

For the supports 1 and 13 are
PV (1)=1l, PH(L)=1 and PV(13)=1
which are set when clicking ProTrusss6.

UH(2)= ~307,28 /EA Uv(2)= -~381,81 /EA
UH(11)= 62,94 /EA UV (1l)= -381,81 /EA

Now for supports 2 and 11 will become
PV (2)=1, PH(2)=1 and PV(11)=1.

Removing support 1 and 13, to type in TSTRING,
PV(1)=0 Enter, PH(l)=0 Enter and

PV(13)=0 Enter.

For the new supports 2 and 11,

PV (2)=1 Enter, PH(2)=1 Enter and

pv(11l)=1 Enter.

Next click DrawTF, TrussNumb, §;§_and first
UH(I)=0 UV(I)=0 ! and after that Calculate and
DrawTFD. Then go to FDATA.

NB If a support displacement is prescribed and
unequal zero, then put in that value after
clicking UH(I)=0 UV(I)=0 before Calculate.

Click UHUV for UH(I) and UV(I). Since the indi-
cations PV (I) and PH(I) are not printed ndte
the displacements of the supports

UV (2)=0, UH(2)=0 and UV{11)=0.

And to compare with the case before,
UH(1)= 99,10 /EA UvV(l)= 75,76 /EA
UH(13)= 55778 /EA UV (13)= 75,76 /EA
tQ93
/%40

e g

ﬁaﬁy &

, 3 L@-qs

yonemet
o,/5

Yoos

. 0’)5»<
2 37 51 735 13N

1,25 : \8

ORI

2078
member 22 member 5
D5(5,8)= —-14,35 kN D5(7,9)= 14,19 kN
D6 (5, 8) 1,25 kN D6(7,9)= -0,93 kN
member
D5(7,8)
D6{7,8)

[

i

—

3
0,15 kN
0,93 kN RV (2)= 20,76 kN

#

$ hor.= 0 14,19+0,15 -14,35= -0,01 ok

Click PDATA to find the member lengths, her
below given with rounded values. Own weight
members 0,5 kN/m.

menber 1 2,52 m 9 3,83 m 17 3,18 m
2 2,52 m 10 4,26 m 18 3,73 m
3 2,52 m 11 4,26 m 21 5,00 m
4 2,52 m 12 4,72 m
10,08 m 17,07 m 11,91 m

Total length (10,08+17,07+11,91)= 39,06 m
own weight 39,06%0,5= 19,53 kN

5 vert.= 0 19,53+1,25= 20,78 kN = 20,76 kN ok
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ProTrussé

ve= 7 Ly= 18,21 HS= 2,495 m 2= L, i m
Ng= 22 joints and P5= 41 members

group aj che top border members 1 to 14
group b) the sloping plane members L& To 27
group =} the vertical plane members 29 tvo 33
group d) the bottom border members 15 28 36 to 41
Vo={y z=[1" Labelt  ProTrussd  ProTrusss  ProTrussé gl
[T ] EX4 exs  gx6 Ex66 ol
Loads zero Calculate  DrawTF TrussNumb  DrawTFD dj
Allover again  to form FDATA  UH{=0 UV{=0 SYORE NR=  GET o
T AL Tl QE P2 AL LL QE P a1l L [y P AlL LL oz
15,00 1,335 9,80 2 5,00 1,309 0,30 3 5,00 1,305 0,30 4 5,00 1,305 0,80
& 5,00 1,305 9,80 € 5,00 1,309 0,80 7 5,00 1,308 G,B0 8 5,00 1,30% 0,80
5 5,00 1,305 6,80 10 5,060 1,305 0,20 11 5,00 1,305 0,80 12 5,00 1,305 0,80
13 5,00 1,305 2,30 14 5,90 1,305 0,30 15 1,00 2,774 O, 1€ L€ 1,00 3,085 0,16
17 1,00 3,055 0,1€ 13 1,00 3,342 B3,1€ 1% 1,80 3,34z 5,16 z3 1,90 3,633 0,1€
21 1,00 3,833 O,L€ 22 1,00 8,833 0,16 23 1,0¢ 3,633 0,16 24 L,30 3,382 &,16
25 1,00 3,342 0,16 2€ 1,00 3,08% 0,16 27 1,00 3,085 O,1€ 22 1,80 2,774 0,16
25 1,00 2,807 6,16 a6 1,00 2,521 3,1€ 31 1,08 3,236 0,1% 22 1,00 3,550 O0,1€
33 1,46 3,236 3,18 34 1,00 2,921 0,1€ 35 1,00 2,€07 0,16 6 2,00 2,600 0,32
37 2,00 2,600 0,32 38 2,00 2,600 0,32 35 2,00 2,600 9,32 40 2,00 2,€06 0,32
41 2,00 2z,€00 0,32
RH({1) = 5,00 kN RV{22)
UHt1) = 6,00 /EA T % 1€ /ER
VE{Z) = 8,17 /EA TH(4) .47 /EA
UR{5) = =-44,08 /EA VH{E) 38 /EA
ORI7) = 15,64 /EA vE{E; .32 /2R
TVH{iG) = 1B, 4% /EA UH!LOI .2l /ER
UHitl} = 7,35 /?_l UH(L2) .25 /ER
UH{13Y = 5,27 /ER UR{l4} .38 /2R
UH{1S) = -3,7€ /28 DH{LE) .54 /EA
TH{17) = 5B,78 /EA THI18) .53 /ER
UH{1l9) = ~D, 53 /ER UH1Z0; L LE /EA
i VH{ZL) = 6,52 /EA OH(2z} = 1¢,70 /ER ovizz) = 0,00 /ER
ProTzusss
the bottom border members
HFS{18) = 15,54 N MES(28) = 15,54 XN
HAAIL 2) = -15,54 TRAR(2,1) = 15,15 HAR{20,22)= -15,18 HAR{22,20)= 15,54
TRA(L,2) = 8,10 DAA(2, 1) = 0,10 9,10 DRA(22,20)= 0,10
MF5{3€) = 1z, 15,88 kN
NERIZ, B} = -1z, = 12,4€ -18,28 HAM(B,5) = is,32
DAA (2,57 = 3,42 = Z 0,82 DAA{B,5) = 9,42
MES{33) = 0, 20,€2 kN
R&R(8,11) = -20G,€8 NEA(LL,B) = 20,€8 RBA{LL, F4)= -z0,€8 HAR {14, 11)= 20,€8
DRA(B, 11} = 0,42 DAR(1)L,B) = 0,42 DAR{1L,14}= 0,42 DRA{l4, Liy= 0,42
HFS(46) = 18,82 kN MFSi41) = 12,4€ BN
-18, &8 HAA(17,14)= 13,88 MAR{17,28}= -12,4% HA2{20,173e 12,4¢€
0,42 DRA(17,24i= 0,42 DAR(L7,20)= 2,42 DAR(2D,17}= 0,42
290,68 XN ICEi0y = 0,00 XN

Vo= 7 Lo=18,2m HY= 2,45m Z= L1l m
No= 22 joints and BG= 41 members

group a} the top border members 1 to 14
group by the sloping plane members 16 vo 27
group ¢) the vertical plane members 28 to 35
group d) the bottom border members 15 28 36 to 41
(L = 0,80 N RVIL) = €48 EN  RVILL] = 17,4l N
VE(l) = 9,00 /2R UYily = 0,00 /ER  UEi2) = 119 /ZA
SHT3) = 5.55 /EA  UV({3} = -3G,56 /EA  UHI4) = 4,36 /ER
UR(S) = -10,64 /ER  QV(S) = -€0,38 /ER UH(E) = 4,94 /ER
wH(T) = 3,13 f/EA  UV(T) = -53,B1 /EA  UR(Br = 5,20 /EA
QH{8) = 1,88 /Eh  U¥t® = ~5§,50 /=R  UAQ0) = 2,25 /ER
UR(L) = ~4,34 /ZA UV = 0,00 /EA  UH(Z2) = -4,34 /ER
UB(15} = ~—€,44 sEA  OVii3) = 38,18 JEE  UH(i4) = 3,48 /EA =
uH{iS; = -10,57 /EA  UV(1S) = -S5,50 /EA  UH!1é) = -il,32 /EA =
OH(17) = 1,58 /EA  DV(17) = -€0,36 /EA  UH{18) = -13,63 /TA  UV(18) = -&4,35 /EA
UH(18) = -i3, 08 /2A UVl = -48, &4 JEA UH{ZW) = 1,54 /A Wity S ~2f Y /EA
gE(217 = -11,¢7 /EA  UVi2l) = -30,56 /EA  UHi22) = 8,66 /EA  DVAE2) = 0,00 /33
Profrusse
| Ehe versical plsne members
HES (25 -1, 4% 0 HFS30) =
@Az, 3 L.4€  WAR:2,2) =  -1,05  NERIS €y = HARIE,5) = 15§
DAA.(Z, &) 5,80 DARiZ, 21 = 0,00 DA, & = TRRiE, 5 = 5,05
HES ~1,57 kR MES132) =
WAR{B, ) 1,57 HAA(S,80 =  -L,05  HEAILL12)= HARILZ, LLi= -1, 52
2,00 DAR{5,3) = 2,90 DRA 1L, A2)= DARILEZ, L1)= 8,00
~1,57 ¥R MES{34) =
1,587  RAA(S, 4= -1,88  NAR{17,18)= HRA(LR,1T)=  ~1,08
5,06  DAR(15,14)= 0,80 DRA{17,12)= DAR{18,17)= 0,90
-1,46 W
MR (20,20 = 1,46 NAA{21,20)=  ~-1,05
PRA(Z0,21)= 5,00  DBA(21,20i= 0,00
LIFiG) = 0,00 ¥N  LCE(S2) =  ~2,10 X¥

Example. EX66

V9=T L9= 18.2 m HO=

2.45 m

Z=1.1 m

After input of these data click ProTrusse.
At the start all Al1l(P)= 1 EA.

Now some changes,
members P=1 to 14,
PAl1,1,14,5 Enter,

and 2EA for members P=36 to 41,

PA11,36,41,2 Enter.

strain stiffness 5EA for the
in TSTRING PA11,Pl,P2,Al is

SO

And, just some arbitrarily chosen own weight
QEE (P) of groups of members, PQEE,P1,P2,QE.
1 to 14,

Q=

PQEE,1,14,.8 Enter,

PQEE,15,35,0.16 Enter,

PQEE, 36,41,0.32 Enter.

0.8 kN\m for the members
further

With go to FDATA to the second form and click
PDATA to see the strain stiffnesses and the

distributed member loads,
Next click DrawTF,

back to first form.
TrussNumb, Calculate and

DrawTFD, the truss plus deformation is drawn.

menber 38 Ll= 2,60 m
NAA(8,11)= -20,68 kN

20,68 & 2€A4

NAA(11,8)=

20,68 kN

N 2068 &

3¢

19,53 /4

UH(8)= -19,53/EA
The member lengthes

Hooke

Going on with the current case.
Suppose joint 11 is a horizontal roller sup-

port, type in TSTRING

35/EA
e

UH(11l)= 7,35/EA
(19,53+7,35) /EA= 26,88/EA

{20,68%2,60)/2EA= 26,88/EA 0ok

PV(1l1l)=1 Enter.

Click Cls before drawing again the truss.

Click DrawTF and TrussNumb,
ring appears, next

truss with numbe-

UH(I)=0 UV(I)=0 and after that Calculate and
DrawTFD to get the deformation as well.

member 30 /08

Ll1=2,92 m 6

Own weight 0,16 kN/m

NAA(6,5)= -1,05 kN 30

NRA(5,6)= 1,51 kN

[P e ——

I

J

5

See page 27 fig.2.

e .
/EA %

lOAb

| .
|

member with 1EA a4$¢4
5 6_'— ] -o’é &

Uv(6)= -64,1/EA N iﬂ 0,¥ +

UV (5)= 60,4/EA L5248 L 1,57

Member 30 shortens (64,1-60,4)/EA= 3,7/EA.

Due to 0,32 kN/m (0,16%2,9272)/2= 0, 68/EA.

Due to 1,51 kN (1,51%2,92) /EA= 4,41/ER.

(4,41-0,68/EA= 3,73/EA is 3,7/EA ok
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Example. EX66

V=7 IL9= 18.2 m H9= 2.45m Z=1.1lm
After input of these data click ProTrussé.
At the start all All(P)= 1 EA.

ProTrussé

Now some changes, strain stiffness S5EA for the
members P=1 to 14, in TSTRING PAll,P1,P2,Al is
Vo= 7 1t= 18,2 m H9=2,45m Z= 1,1 m PAlll 11 1415 Enterl

1o= 22 Joinvs and BSw 41 members and 2EA for members P=36 to 41, so

eovp b the saiping prene members 16 2o 27 PA11,36,41,2 Enter.

group c) the vertical plane members 29 to 35
group d) the bottom border members 15 28 36 to 41

And, just some arbitrarily chosen own weight

ve=[77 Le=f1g.2 HE=fz a5 Z={1.2 tsbalt ProTruss4 ProTruss5  ProTruss6  p QEE (P) of groups of members, PQEE, Pl, P2 . QE .
P I el B 3 | exa B Be B8 — et
iosdezore Gokodwte  DrawlF TrussNumb  DrawTéD  d QE= 0.8 kN\m for the members 1 to 14,
Alioveragain toform FDATA  UH{=0UV()=0 STORE NR=  GET PQEE,1,14,.8 Enter, further

: TRIL L o T ALL W6 F AL ok T ALl L oz PQEE, 15, 35, 0,16 Enter and

15,00 1,365 0,80 25,00 1,368 0,80 3500 1,309 0,80 45,00 1,305 0,80
5 5,06 1,305 0,80 €5,00 1,309 0,80 75,00 1,309 9,80 8 5,00 1,305 0,80
5 5,00 1,305 0,80 10 5,60 1,305 0,80 11 5,00 1,305 0,80 12 5,00 1,305 0,80
13 §,00 1,305 0,80 14 5,60 1,305 0,80 15 1,00 2,774 0,16 16 1,00 3,055 0,1f
17 1,06 3,085 0,1€ 18 1,00 3,342 0,1€ 15 1,00 $,.3¢2 0,1€ 20 1,00 3,€33 0,1€ PQEE' 36’ 41 ! 0.32 Enter.

1€ 22 1,00 3,633 0,1¢ 23 1,00 3,€393 0,1€ 24 1,060 3,342 0,1f
o Il aom pac 2Loo .08 0a miw 2T all With go to FDATA to the second form and click
i WLOELEILIE L0 nem o Nl wow v%l PDATA to see the strain stiffnesses and the
distributed member loads, back to first form.
U T R Ve g T R - - Next click DrawTF, TrussNumb, Calculate and

VEIL) 0,00 /EA  WViL) = 0,00 /EA  UH{Z) -€0,28 JEA  UV(2; = -@0,1€ /ER DrawTFD, the truss plus deformation is drawn.

VETS] = §,17 JEA  GV(3 = -89,44 /EA UH{4) = 15,21 /EA  UV(4) = -157,47 /ER
UH{E) = -44,08 /ER  UV(5) = 217,24 /EA  TUE{6) = 1B,51 JEA  UV{(E) = -220,58 /EA

21 1,00 3,633
25 1,00 3,342
25 1,60 2,€07
33 1,00 3,236
37 2,00 2,600

cpeas
T
5

4L 2,00 2,600 0,32

THIT) 15,64 /FA  DV(T) = -266,54 /EA  UH(B) ~19,53 /EA  UV{8) = -257,3B /%A

fores TEII0T = 15,43 /ER UV = 318,21 /EA member 38 Ll= 2,60 m

18,45 /ZA  UV($ = -301,€1 /Ea  DH(D

bR = ,35 /EA UV(LL) = 312,00 /EA  UB(D) = . = 285,25 /B - - =
ua:xs) 7,35 e wua: :i:zx ﬁm wa:u_: = a::: ;g gvv:i:)) -—::32: ;; NAA(8' ll) 20’ 68 kN NAA(ll’ 8) 20’ 68 kN
~3,7€ /A UOV(1S) = ~361,6l /ER  UR(1E) = 4,94 /EA  OV(16) = —26€,54 /EA

TH(1E) =
UH(17) = 58,78 /EA  UV{i7) = —-217,24 /EA  TUR{18} -8,8L /EA  UV{18) = -220,58 /ER
- 74,98 /ER UV(20) = -B80,16 /ZA

UH(19) -0,52 /EA  OV{18) = —157,47 /ERA  UH{20)

20,68 & 2E4 U 20684

Broirusse ; 3¢ ’
the bottom border members /9153/5.” 736'/:—%

THiZD) = 5,52 /EA UV(21} = ~B83,46 /EA UH(22) = 14,70 /EA  UV(22) = 0,00 /EA

MFS{18) = 15,53 XN HES(28) = 15,54 8
MAA(1,2) = -15,84 WRA(2,1) = 15,15  KAR{20,22)= -15,15 WAR{2Z,20)e 185,84
DAA{L,2) = 4,10 DAA(2,1} = 0,10  DAA(20,22)% 0,10 DAR{22,20)= o.10
MES (3€) 1%, 4€ ¥ MES(87) = 18,88 kN
NAA(Z,5) -12,4€  KAA(5.2) =  12,4€  MAA(E,B) = -18,88 HAA(S,5) > 18,88
DAA(2,5) 0,42 DAA(S,2) = 6,42 DRR(S,8) = 0,42 DAR(B,8) = 0,42

-20,€8  WBA(ll,®) = 20,68  NAA(1l 1é)= 20,66  MAA(14,1pe  20,€8
0,42 DAA(1L,8) = . 0,42  DAAULL, l4)e 0,42 DAR(I4, LDlp= 0,42

MFS(40) = 18,88 XN MFS(41) =  12,4€ XN The member lengthes (19, 53+7, 35) /EA= 26, 88/EA

HAA(14,17)= ~18,@B  MAA(I7,14)= 18,88  KAA(17,20)= ~12,4€  NAA(20,1T)= 12,46

m‘s(:la): 20,68 kK HES(39) = 20,68 RN UH(8)= "‘19,53/EA UH(11)= 7,35/EA

DAA{14,17)= 6,42 DAR (17, 14)m 6,42 DAR(I7,20)m 0,42 DAA 120, 17) = 0,42
LTF(39} = 20,68 XN LCE(0) = 0,00 XN
: Hooke (20,68%2,60)/2EA= 26,88/EA ok

Going on with the current case.
Suppose joint 11 is a horizontal roller sup-
port, type in TSTRING PH(1ll)=1 Enter.

Click DrawTF and TrussNumb, truss with numbe-

ring appears, next
UH(I)=0 UV(I)=0 and after that Calculate and
DrawTFD to get the deformation as well.

VGe 7 L= 18,2 m HO= 2,45 m Z= i, 1l m
N9= 22 joints and PS= 41 members . . .
member 30 Adoé'l See page 27 fig.2.

group a} the top boxder members 1 to 14
group by the sloping plane membexs 16 vo 27

group c) the vertical plane members 29 to 3%
to 41 L1=2, 92 m é T .

group d) the bottom border members 15 28 36

24 _ér_
b4,//€A

|
o
|
|

RE(L) = ERTIN] RV} = €,4€ XN RV(ll] = 17,41 kN RVI22) = 6,4€ XN own Weight 0,16 kN/m

UB{1} 09,00 /ER ooty = 0,00 /ER  UH(2) ~1£,15 /EA UVi2} = ~27,€5 (EA
B3 2,55 JER  UV(3) = -30,% /EA  TH{4) 4,3€ /ER  TVId) = -4B,64 /EA

UR(B) = -10,64 /EA QVys) = -60,35 /ER TH{E) = 4,34 /EA DV = -€4,05 /ER
vE(7) = 8,13 /EA GO = -5,81 /ER  UH(B) = ~5,20 /EA  UV(B) = -51,€6 /ER NAA(6,5)= -1,05 kN 30
NAA(5,6)= 1,51 kN

osb

0

UB{9Y 3,88 /EA UV{s) = -56,30 /ER  UHIl0) .~2,25 /EA TV{10) = ~28,15 /EA

VH(1r = 4,34 /B2 UVHl) = 0,00 /JEA  TUH(12) = ~4,34 /EA UVI2) = -€,44 /ER
OH(13) = ~€,44 sEx  DU(13) = -2B,15 /ER  UB(14) =  —3,48 /ER  TV(l4) = -51,€8 /EA
UR(1E) = -16,57 /EA  DV{(5; = -E5,50 /JEA  DUH(l€) = -11,82 /EA  UV{lé) = -55,81 /EA

W) 1,96 /ER  TUV{LTY -€0,35 /EA  UH(1®) -~13,68 /EA  DV18) -€4,65 /ER 3
A (1%) -18,06 /E&  UV1S) -65,€4 /EA  UVH(20) 7,61 /ER  TV{20) -27,€5 /EA member with 1EA 5'

!
.1..
-64,1/EA L bo.y ok
1

————

14, 41 A

UR(22) = ~-11,€7 /EA  TUV(21) = -30,9€ /EA  UH(22) = -B,€5 JEA  UV(22) > 0,00 /ER .
BroTrusst uv(6)= 5/ )57
b rticel pli membe: =
;r‘s’:zsrc: :::6 £ = MF5(30) =  -1,61 kN uv (5) 60 I 4 /EA ’ ‘
NAA{Z,3) = 1,46 WEAG,2) =  -1,05  ERALSE) = 1,51  MAM(G.8) =  -1,05
DARIZ, 3} = 0,00  DAA(3,2} = 0,60  DAA(E, %) = 0,00  DAR(%, 51 = 3,40
MFS(31) =  -1,67 N MFS(32) « 2,10 BN .
HAR(B,5) = 1,87  HAA(S,8) =  ~1,05  HKA(1L,12)= ;.w WAAC1Z, 1= -1,83 Member 30 shortens (64 ’ 1"601 4) /EA"‘ 31 7/EA-
DARLE,5) = 0,00  DAA{5,8) = 2,00  DAA{1L,i2)= 0,00  DAA(IZ,1L)= 9,06 .
m‘s(sa)n ~1,67 XN MEE(34) =  -1,51 kN Due to O, 32 kN/m (0, 16*2, 9272) /2= 0, 68/EA.
HAR(14,18)= 1,87 KREA(LB, 14)=  -1,06  WAM(17,l18)= 1,51  NAR(18,1T)=  ~1,0§
DAA(14, 18)= 0,00  DAA(1S,14)= 0,00  DRA(17,18)= 0,00  DAR(1B,17)= 0,00 Due to 1 ’ 51 kN (1 ’ 51+%2 ’ 92) /EA"—‘ 4 ’ 4 l/EA.
MFS(25) =  ~1,46 KN
WAA(20,20)= 1,48 NAR{21,20)= ~1,08
DAA{20, 211 0,00  DAA(21,20)= 0,00 .
MEd E  oleew lmin = causw (4,41-0, 68/EA= 3,73/EA is 3,7/EA ok
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—— Private Sub PROTRUSS4 ()

N9=15 : P9=27 : BW=L9/8 CH=H9/4
FH=(H9-2)/2 : D=(H9[2fZ)*H9/(4*BW)
AW= (2*BW+D) /2 : EW=(4*BW-2*AW) /2
'The joint data.

T=0 : S=1

For I=1 To 6

If I<5 Then

Private Sub PROTRUSS4 ()

Programming joint and member data of the truss
shown below.

Fig.la and 1b.

First the basic data, 1.9, HY9 and Z.

The number of joints N9=15, the number of
members, see next page, is P9=27."

X1(I)=T*BW : Y1(I)=T*CH The joint data.
X1 (I+7)=LO-T*BW : Y1(I+7)=T*CH The joints' are numbered as follows, first the
T=T+1 left part and then the right part, taking in
ElseIf I=5 Or I=6 Then account the symmetrie of the truss.
BN Sw ., BW | 8w | &w | BwW | BW | W |
1 | 1 I l/J' i :
Y
J 4
2,
6-»
J‘\
%
1 y%B )
i I -
AW o W EW YA NS
J _—
Simmilarity of triangles gives
72~ 2
7 D/ (H9/2-Z)=H9/ (4*BW) so that
N J D=(H9/2-2%) *H9/ {4*BW), then become
/ Z
AW=(2*B1+D) /2 and EW=(4*B1-2*AW) /2.
| 2+8 2 ‘ ! (
" I 1
! . ; ’ : Then the joint coord}nates are following. See
}ﬁgzaai | X1 (I)=T*BW the code on the left.
X1(1)=0*BW ‘
X1{2)=1*BW X1(I+7)=L9-T*BW Y1(I)=T*CH Y1 (I+7)=T*CH
*X1(3)=2*BW X1 (8 )=L9-0*BW ¥1({1)=0*CH Y1 (8 )=0*CH
X1 (4)=3*BW X1(9 )=LO-1*BW Y1({2)=1*CH Y1(9 )=1*CH
X1 (10)=L9-2*BW Y1(3)=2*CH Y1 (10)=2*CH
X1(I)=8*AW X1(11)=1L9~-3*BW Y1(4)=3*CH Y1 (11)=3*CH
X1 (5)=1*AW ;
X1(6)=2*AW X1 {(I+7)=L9-S*AW Y1(I)=8*Z/2 Y1(I+7)=8*Z/2

X1 (7)=2*A+EW

X1 (I)=S*AW : Y1(I)=3*z/2

XL (I+7)=L9-S*AW : YL{I+7)=S*Z/2
3=8+1

End If

Next I

X1 (7)=2*AW+EW Y1 (7)=FH+Z

X1(14)=L9-2*AW-EW : Y1 (14)=FH+Z
X1(15)=L9/2 Y1(15)=H9

For I=1 To 15

PH{(I)=0 : PV (I)=0

UH(I)=0 : UV{(I)=0 b,
SH(I)=0 SV (I)=0

Next I

PH(1)=k-: PV(1l)=1 PV (8)=1

Y1(12)=1*z/2
Y1(13)=2*2/2

Y1(5)=1*%/2
Y1({6)=2*%Z2/2

X1(12)=LO9-1*AW
X1(13)=L9-2*AW

Y1(14)=FH+%
Y1 (15)=H9

X1(14)=L9-2*AW-EW
X1(15)=L9/2

Y1{7)=FH+2

When the coordinates of the joints are known

the member lengths L11{P} can be calculated.

All other joint data are set zero. After that
follow for the supports:

PH(1)=1 because the horizontal displacement of
joint 1 is prescribed, and PV{l)=1 and PV(8)=1
because the vertical displacements of these
joints are prescribed.

NB. FX(I)=0 FY (I)=0, and QEE(P)=0 is in
PROTRUSS4, -5 and -6 omitted, see page 221.
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For P=1 To 13

If P<4 Then LL(P)=P : HH(P)=P+1
If P=4 Then LL(P)=4 : HH(P)=15
If P=5 Then LL{P)=1 HH (P)=5
If P=6 Or P=7 Then _

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

If P=8 Then LL(P)=7 HH(P)=15

The member data.

Fig.2.

First the members of the left part are numbered
in a chosen order as shown here, after that the
members of the right part taking into account 'y
the symmetrie of the truss. ’

/4

Ng=/5 ,§>=2;7

If P=9 Then LL(P)=
If P=10 Then LL{(P)
If P>10 Then
LL{P)=P-9
Engd If

Next P

HH (P)=LL(P)+3

For P=1 To 13 E=P+13
If P=4 Or P=8 Then

LL(E)=LL(P)+7 HH(E)=15

Else

LL(E)=LL(P)+7 HH(E)=HH(P)+7
End If

Next P LL(27)=6 HH(27)=13
For P=1 To P9 L=LL (P} H=HH (P)

D1=X1(H)~X1(L) D2=Y1(H)-Y1{L)
L11(P)=Sgr{D1"2+D2"2})

All(P)=1
Next P
End Sub

For P = 1 To 13
Select Case P

Case Is< 4 : LL{(P)=P : HH(P)=P + 1
Case 4 LL(P)=4 : HH(P)=15

Case 5 : LL{P)=1 HH(P)=5

Case 6,7 : LL{(P)=P~1 : HH{(P)=P
Case 8 : LL(P)=7 HH(P)=15

Case 9 : LL{P)=3 HH(P)=5

Case 10 : LL(P)= 3: HH(P) = 7

Case Is > 10: LL(P)=P-9 HH(P)=
LL (P)+3 B
End Select

Next P

EAA(P)=Al1(P) .- I

Then follow the the member numbers with their
lowest member end numbers LL(P) and highest
member end numbers HH(P).

First the data of the first 13 members determi-
ned, after that the other 13 members of the
right part with E=P+13, LL(P+7) and HH(P+7)
except member 17=4+13 and member 21=8+13 with

LL(P+7) and HH(P+7). See the code left above.
left part right part

P L H P L H

1 1 2 14 8 9 1+7= 8 2+7= 9
2 2 3 i5 g 10 2+7= 9 3+7=10
3 3 4 16 10 11

4 4 15 17 11 15 P=4

5 1 5 18 8 12

6 5 6 19 12 13

7 6 7 20 13 14

8 7 15 21 14 15 P=8

9 3 5 22 10 12 34+7=10 5+7=12
10 3 7 23 10 14 3+7=10 7+7=14
11 2 5 24 9 12 24+7= 9 5+7=12
12 3 [ 25 10 13

13 4 7 26 11 14

Finally member 27
with LL(27)=6 and HH({27)=13.

On the left the code for LL{P) and HH(P) for
the first 13 members now with Select Case - End
Select. There's not much difference in a situ-
ation like this, but in other cases it gilves
great advantages. For instance

1f P=3 Or P=7 Or P=11 Or P=12

can be shorter when writing

Case 3,7,9,11,12

See page , page
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Weidi

/2 Las
Private Sub WINDLOAD4 ()
LC=Sqr(H9A2+(L9/2)A2)
FlZQW1*LC/4 F2=QW2*LC/4
FH1=F1*H9/LC FV1l=F1* (1L9/2)/LC
FH2=F2*H9/LC FV2=F2* (L9/2) /LC

For I=1 To 15
Select Case I
Case 1
FWH(I)=FH1/2
Case 2 To 4
FWH(I)=FH1
Case 8

FWH (I)=FH2/2
Case 9 To 11
FWH (I)=FH2
Case 15

FWH (I)=FH1/2+FH2/2
FWV (I)=-FV1/2+FV2/2

FWV (I)=-FV1/2
FWV (I)=-FV1
FWV (I)=FV2/2

FWV (T)=FV2

Case Else FWH (I)=0 FWV (I)=0
L. End Select
L— Next T
L— End Sub
FS
Q3
" I I 1R

2o/

Private Sub SNOWLOAD4 ()
FS=0QS*1L9/8

For I=1 To 15

Select Case I

Case 1,8 FSV(I)=-FS/2

Case 2,3,4,9,10,11 FSV(I)=-FS
Case Else FSV(I)=0

End Select

Next I

End Sub

Private Sub WINDLOAD4 ()

Calculation of joint load forces FWH(I) and
FWV (I) due to wind load.
This subroutine belongs to PROTRUSS4 page

Fig.1.

The wind blows horizontally from the left. Then
on the left roof plane acts a wind load

oWl kN/m, wind pressure, and

on the right roof plane a wind load

OW2 kN/m, wind sucking,

both perpendicular to the roof plane.

With height H9 and half length L9/2 follows
length LC=Sqr (H9"2+(L9/2)"2).

On the joints, at the places of the purlins,
act the concentrated forces,

F1=QW1*1LC/4 and F1/2 on the left, and
F2=0W2*LC/4 and F2/2 on the right.

With similarity of triangles follow

FH1=F1*HS/LC
FV1=F1* (L9/2)/LC

FH1/F1=H9/LC then
FV1/F1=(1L8/2)/LC . then

FH2=F2*H9/LC
FV2=F2* (1L9/2) /LC

FH2/F2=H9/LC then
FV2/F2=(19/2)/LC then

Now the horizontal and vertical joint load for-
ces due to the wind, FWH(I) resp. FWV(I), can
be written

For I=1 To 15, so for all the joints. This is
done with Select Case - End Select.

Case I=1 for which follows, see fig. 1,

FWH (I)=FH1/2 FWv=(I1)=-EFV1/2.

The assumption for vertical joint load forces
is upward, therefore -FV1/2. Then

Case 2 To 4 for the joints 2,3 and 4 with
FWH(I)=FH1 FWV(I)=-FVl. And Then

Case 8 and Case 9 To 11, and then joint 15

Case 15 with contributions from both sides,
FWH(I)=FH1/2+FH2/2 and

FWV (I)=~FV1/2+FV2/2.

Finally Case Else for all the other joints with
FWH (I)=0 FWV(I)=0.

End Select

Next I

End Sub

Private Sub SNOWLOADA4 ()

Calculation of joint load forces FSV(I) due to
snow load.

The snow is a vertical distributed load of QS/m
on a horizontal plane with length L9, then is
FS=QS*1.9/8 kN.

Now the vertical joint loads FSV(I) can be de-
termined with Select Case — End Select with
For I=1 To 15 joints.

Case 1,8 FSV (I)=-FS/2

Case 2,3,4,9,10,11 FSV({I)=~FS

(One can write also Case 2 To 4,9 To 11 : )
And for the other joints without snow load,
Case Else FSV(I)=0.

End Select

Next I

End Sub
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r Private Sub PROTRUSSS ()
N9=V9*& : P9=V9+*8-3
BW=L9/(V9*2) CH=H9/V9
T=0 : 5=0
For I=1 To V9*4-1 Step 2
XIA{I)=T*BW Y1L(I)=S*z/V9
T=T+1
If I<V9*2+1 Then S=S5+1 Else S5=5-1
Next I
X1 (N9)=T*BW Y1{N9)=0

H

By | By | By By |

Vv9=3 /&j'/é

V9=2
I X1(I) Y1 (I) I X1(Iy Yi(I)
T*BW S*7,/V9 T*BW S*7/V9
1 O*BW 0*z/2 1 O*BW 0*7/3
3 1*BW 1*7Z/2 3 1*BW 1*72/3
5 2*BW 2%2/3
5 2*BW 2%2./2 7 3*BW 3*2/3
9  4*BW 2*%7/3
7  3*BW 1*2/2 11 5*BW 1*2/3
8 4*BW 0*72/2 12  6*BW 0*7/3
V=2 V9=3
I X1(I) Y1(I) I X1(I)y Y1(I)
T*BW S*CH T*BW S*CH
2 1*BW 1*CH
2  1*BW 1*CH 4 2%*BW 2*CH
4 2*BW 2*CH 6 3*BW 3*CH
6 3*BW 1*CH 8 4*BW 2*CH
10 5*BW 1*CH
T=]1 : S=1
— For I=2 To N9-2 Step 2
X1 (I)=T*BW Y1 (I)=S*CH
T=T+1
If I<V9*2 Then $=$+1 Else S$=S-1
— Next T
— For I=1 To N9
EYALL)=0 EY{T)=0
PH({I)=0 PV (I)=0
UH(I)=0 UV {I)=0
SH(I)=0 SV(I)=0
L Next T
PH(1)=1 PV (1)=1 PV (N9) =1

Private Sup PROTRUSSS5({()

Programming joint and member data of the roof
truss shown below.

Fig.la, 1b and lc.

The basic data are L9, H9, V and Z9.

V9 indicates the size of the construction.
The joint data.

The joints are numbered regularly in a chosen
arbitrary way, from left to right. The number
of joints are N9=V9*2, BW=L9/(V9*2).

v9=1 N9=1*4= 4 BW=L9/(1*2)=19/2
V9=2 N9=2%4= 8 BW=L9/(2*2)=L9/4
V9=3 N9=3*4=12 Bw=L9/({3*2)=L9/6

N 6

(}f _ Lé?<:g

4+ Y 4

C,

1 2

)

1Y 7 7|z
5 2 77,
| Ly 7 |
LW, Oy B Yy B B
Fig.lc.
The coordinates X1(I) and Y1(I) of the joints

of the bottom border are written on the left
for V9=2 and V9=3.

See the code on left on top.

The successive joint number difference is 2
except of the last two Jjoints. First T=0 and
S=0. For V9=2 and V9=3 follow

For I=1 To 7 and For I=1 To 11 Step 2

Each time after X1 (I) and Y1{(I) becomes

T=T+1. And as long I<V9*2+1 becomes S=S+1. Is
I>=V9*2+1 then is counted back with S=8-1. The
last joint N9 is treated seperatedly, T got the
correct value with T=T+1, then X1(N()=T*BW.

And after that the joint coordinates of the
joints at the places of the purlins between
first joint 1 and last joint N9. See the code

left below.

And after that the joint coordinates of the
joints at the places of the purlins between
first joint 1 and last Jjoint N9. See the code

left below. For I=2 To N9-2 Step 2.
CH=H9/V9 N9-2 V9*2
Vo=1 CH=H9/1 4-2= 2 1*2=2
V9=2 CH=HY9/2 8-2= 6 2%2=4
V9=3 CH=H9/3 12-2=10 3*2=6
The determination of X1(I) and Y1(I) is like
before.

Then all other joint data are set zero. After
that for the two supports, joint 1 and N9, fol-
low because of prescribed displacements,

PV (N9)=1.

PH(1)=1 PV (1)=1
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A=1 : B=l : C=2 : D=2 : E=V9*2+1l The member data.
- For P=1 To P9
'a) The bottom border members. Fig.3.
If P<V9*2 Then The members are numbered from left to right in
LL(P)=A : HH{P)=A+2 : A=HH(P) the following order:
Elself P=V9*2 Then a) The bottom border members,
LL(P)=A : HH(P)=A+1 b) the roof border members,
¢) the vertical plane members, and

d) the sloping plane members.

i 2 : The number of members are P9=V9*8-3.
@:l 3 ¢ vo=1 P9=1*8-3= §-3= 5
V9=2 P9=2%3~-3=16-3=13
V9=3 PO=3*8-3=24-3=21

vo=1 VO*2=1*2=2 }6' 2 Determination of the lowest and highest member
V9=2 VO*2=2%2=4 vy" end numbers LL{(P and HH(P) of the members
V9=3 V9*2=3*2=06 p=1 To P9.

a) The bottom border members.

V9=1 V9=2 V9=3
For these members the difference between LL(P)
P L H P L H P L H and HH(P) is 2 except for the last member V9*2
1 1 3 with a difference of 1.
1 1 3 2 3 5 LL(P) of the first member is for every V9
1 1 3 2 3 5 3 5 7 LL{l)=1, therefore first A=l.
2 3 4 3 5 7 4 7 9 Ts P<P9*2 then LL(P)=A and HH(P)=A+2 and beco-
4 7 8 5 g 11 mes A=HH(P).
6 11 12
For V9=2 then follow
p=1 LL(1)=A=1 HH(1)=A+2=1+2=3 A=HH (1)=3
P=2 LL(2)=A=3 HH (2)=A+2=3+2=5 A=HH(2)=5
'b) The roof border members. P=3 LL(3)=A=5 HH (3)=A+2=5+2=" A=HH(3)="7
Elself P=V9*2+1 Then The last member V9*2=2*2=4 is taken apart.
LL{P)=B : HH(P)=B+1 : B=HH(P) Is P=V9+*2 then LL(P)=A and HH(P)=A+l.
ElseIf P>V9*2+1 And P<V9*4+1 Then P=4 LL(P)=A="7 HH({P)=A+1=7+1=8
LL(P)=B : HH(P)=B+2 : B=HH{P)
b) The roof border members.

. V9*2+1 Vo*4+1 The difference between LL(P) and HH(P) is 2 ex-
vo=1 1*2+1=3 1*4+1= 5 cept for the first member P=V9*2+1 with a joint
V9=2 2*%2+1=5 2*4+1= 9 number difference of 1. For each V9 is LL(P)=1,
V9=3 3*2+1=17 3*4+1=13 therefore first B=1. The first member is taken

apart.
1f P=V9*2+1 then LL(P)=B=1 and HH(P)=B+l=1+1=2,
vVo=1 V9=2 V9=3 after that becomes B=HH(P), so B=2.
P L H P L H P L H For V9=3 is P=V9*2+1=3*2+1=6+41=7 with LL(7)=1
7 1 2 and HH(7)=2, and B=2. Then follows
5 1 2 8 2 4 Elself P>V9*2+1 And P<VO*4+1
3 1 2 6 2 4 9 4 6 P>3*241=6+1=7 and P<3*4+1=12+1=13
4 2 4 7 4 6 10 6 8
8 0 8 11 8 10 P= 8 LL( 8)=B=2 HH( 8)=B+2=2+2= 4 B=HH( 8)=4
12 10 12 P= 9 LL( 9)=B=4 HH{ 9)=B+2=4+2= 6 B=HH( 9)=6
P=10 LL{10)=B=6 HH(10)=B+2=6+2= 8 B=HH(10)=8

And so for member 11 and 12<13.
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'c) The vertical plane members. Fig.3.
- ElseIf P>=V9*4+]1 And P<V9*6 Then ¢) The vertical plane members.
LL{P)=C : HH(P)=C+1l : C=HH(P)+1
These are the members VI9*4+1 to VI9*6-1, so
'd) The sloping plane members. ElseIf P>=V9*4+1 And P<V8*6
— ElselIf P>=V9*6 And P<=V9*7-2 Then
LL(P)=D : HH(P)=D+3 : D=HH(P)-1 Y9=1 P>=1*4+1= 4+1= 5 and P<Ll*6= 6
- ElseIf P>=V9*7-1 And P<=P9 Then V9=2 P>=2%*4+1= 8+1= 9 and P<2*6=12
LL(P)=E : HH(P)=E+l : E=HH(P)+1 Vvo=3 P>=3*4+1=12+1=13 and P<3*6=18
L End If
— Next P The difference between the member end numbers

LL(P) and HH(P) is 1. Of the vertical member
always is LL(P)=2, therefore first C=2, see the
preceding page before For P=1 To P9. Then are
LL(P)=C and HH(P)=C+1 and becomes C=HH(P)+1l for
the next member.

2
{/9-‘-“/ For V9=2 Then follow
P= 9 LL{ 9)=C=2 HH{ 9)=C+1=3 C=HH{ 9)+1= 4
P=10 LL{10)=C=4 HH(10)=C+1=5 C=HH(10)+1l= 6
/ J 4 P=11 LL(11)=C=6 HH(11)=C+1=7 (C=HH(11l)+1= 8)

6

For I=P To P9 : L=LL(P) : H=HH(P) d) The sloping plane members. /g- .;
D1=X1 (H)-X1 (L) : D2=Y1(H)-Y1(L) g
L11(P)=Sqgr(D1"2+D2"2) They are divided into two groups.

All(P)=1 : EAA(P)=A11(P) Left of the middle the members V9*6 To V9*7-2.
Next P ElseIf P>=V9+%6 And P<V9*7-1

End Sub Of the first member V9*6 is always LL(P)=2,

therefore forst D=2.
The difference between LL(P) and HH(P) is 3, so
LL(P)=D and HH(P)=D+3 and becomes D=HH(P)-1.

VI9*4+1 Va*6 vo*7-1 P9
For V9=1 follows
Vo=1 5 6 6 5 FlseIf P>=V9*6=6 And P<V9*7-1=6, there is no
V9=2 9 12 13 13 member 6 because P9=V9*8-3=1*8-3=5.
V9=3 13 18 20 21 :
For V9=2 follows
FElgeIf P>=V0*6=12 And P<V9*7-1=13, so only
member 12 with
P=12 LL(12)=D=2 HH(12)=D+3=5 (D=HH(12)-1=4)
V9=1 V9=2 V9=2 For V9=3 follows
ElseIf P>=3*6=18 and P<3*7-1=20, so the members
P L B b L H P L H 18 and 19.
13 2 3 P=18 LL(18)=D=2 HH(18)=D+3=5 D=HH(18)-1=4
9 2 3 14 4 5 P=19 LL(19)=D=4 HH(19)=D+3=7 (D=HH(19)-1=06)
5 2 3 10 4 5 15 6 7
11 6 7 16 <] 9 Right of the middle the members V9*7-1 To PS.
17 10 11 ElseIf P>=V9%*7-1 And P<=P9
For V9=2 then P>=2%7-1=13 to P9=V9*8-3=2+%8-3=13.
18 2 5 For the first member always LL(P)=V9*2+1,
12 2 5 19 4 7 therefore first E=V9*2+1. The difference
13 5 6 20 7 8 between LL(P) and HH(P) is 1, so that
21 g9 10 LL(P)=E and HH(P)=E+1 and becones F=HH(P)+1.

For V9=2 follows with first E=V9*2+1=2%*2+1=5,
P=13 LL(13)=E=5 HH(13)=E+1=6 (E=HH(P)+1=7)
End Sub
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—— Private Sub WINDLOADS ()

LC=Sqr (H9"2+(L9/2)"2)
Fl=QW1*LC/V9 F2=QW2*LC/V9
FH1=F1*H9/LC FV1=F1*(L8/2)/LC
FH2=F2*H9/LC FV2=F2* (L9/2) /LC
For I=1 To N9

FWH(I)=0 FWV (I)=0

Next I

FWV (1)=-FV1/2
FWV (N9)=FV2/2

FWH(1)=FH1/2
FWH (N9)=FH2/2

For I=2 To N9%-2 Step 2
If I<V9*2 Then
FWH(T)=FH1 FWV (I)=-FVl
Elself I=V9*2 Then
FWH(I)=FH1/2+FH2/2

FWV (I)=—-FV1/2+F¥2/2
ElseIf I>V9*2 Then

FWH (I)=FH2 FWV (I)=FV2
End If
— Next I
L— End Sub
@5 Ly fom F5 F5  FS/
A l \
ég/(u%wg)«ZgMZ
Ko Fae

ALY sy
g TFZ/]/}J) /2
FU2 =2,
any-

Private Sub SNOWLOADS5 ()
FS=Q8*L9/ (V9*2)
For I=1 To N9
FSV(I)=0

Next I
FSV(1l)=-FS5/2 FSV(N9)=-FS/2
For I=2 To N9-2 Step 2

FSV (I)=~FS

Next I

End Sub

A2/2

Private Sub WINDLOADS ()

Calculation of joint load forces FWH(I) and
FWV(I) due to wind load.
This subroutine belongs to PROTRUSSS dealt with

on the preceding pages.

Fig.1l.

If the wind blows horizontally from the left
then on the left roof border acts a wind load
QW1 kN/m {(that is snow load in kN/m"2 times
distance in m between the trusses), wind
pressure, and on the right roof border

QW2 kN/m, wind sucking.

With height H9 and half length/width L9/2 is
length LC=Sqr(H9"2+(L9/2)"2).

On the joints, at the places of the purlins act
following concentrated load forces,
FW1=QW1*LC/V9 and Fl/2 on the left, and
FW2=QW2*LC/V3 and F2/2 on the right.

For the figure is V9=3.

With similarity of triangles follow

FH1=F1*H9?LC
FV1=F1*(L9/2) /LC

FH1/F1=H9/LC then
FV1/F1=(L9/2)/LC then

then FH2=F2*H9/LC
FV2=F2* (1L9/2) /LC

FH2/F2=H9/LC
FV2/F2=(L9/2) /LC then

First for all the N9 joints the wind load
forces FWH(I) and FWV(I) are made zero.

Then follow the joint wind load forces for the
joints of the rcof borders. The first joint 1
and last Jjoint N9 are taken apart;

FWH (1)=FH1/2 FWV (1)=-FV1/2

FWH (N9)=FH2/2 FWV (N9)=FV2/2.

After that follow the joints, 1f V9=3,
For I=2 To N9-2 Step 2. N9=V9*4=3*4=12 so
For I=2 To 12-2=10 Step 2.

If I<V9*2=6 then becomne

FWH (I)=FH1 and FWV(I)=-FV1l.

Tf I=V9*2 then for the top joint are
FWH(I)=FH1/2+FH2/2 and
FWV(I)=—FV1/2+FV2/2.

If I>V9/2 Then become

FWH (I)=FH2 and FWV(I)=FV2. And Next and
End Sub. '

Private Sub SNOWLOAD) ()

Calculation of the vertical joint load forces
FSV(I) due to snow load.

FS=QS*L9/ (V3*2)

First for all joints the forces FS8V(I) are made
zero. After that follow for joint 1 and N9:
FSV(1)=-FS/2 and FSV(N9)=-F$/2. And then like
here above

For I=2 To N9~2 Step 2 but without an exception
for the top Jjoint,

FSV(I)=-FS

v9=1 only Jjoint 2, V9=2 joints 2, 4 and 6, and
v9=3 the joints 2, 4, 6, 8 and 10.

Next I

End Sub
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Private Sub PROTRUSSS6 ()

Programming joint and member data of trusses
with construction forms as shown here in the
figures.

Fig.la, 1b, lc.

To begin with a single 'triangle’ with a
vertical.With every next figure a triangle with
vertical is added.

v9 indicates how 'large' the truss is, the num-
ber of triangles with a vertical member.

Basic data are length L9, height H9, Z and V9.

The
For

joint data.

each triangle with a vertical the joints
are numbered as follows. From left joint 1 down
and to the right to joint 2, then vertical up
to joint 3 and to the right to joint 4. Then
for the next triangle starting with 4 down to 5

and up to 6 and to the right to 7. And so on.
For each truss V9 the number of joint can be
derived from the figures.

V9=1 NO=V9*3+1=1*3+1= 4 (=4+0*3)
V9=2 N9=V9*3+1=2*3+1= 7 (=4+1*3)
V9=1 V9=2 V9=3 V9=3 N9=V9*3+1=3*3+1=10 (=4+2*3)
X1(I)= X1(I)= X1(I)= e :
vo=7 NO9=V9*3+1=7*3+1=22 (=4+6*3)
1 0 1 0 1 0 Horizontal distance B becomes B=L9/(V9*2).
2 B+0*2+*B 2 B+0*2*B 2 B+0*2*B bé %?53'
3 1*B 3 1*B 3 1*B 5 A ,
4 2*B 4 2*B 4 2*B y J 2 | Z
5 B+1*2+B 5 B+1*2*B G "
6 3*B 6 3*B ’ A-jrkq
7 4*B 7 4*B _
- r—= y
8§ BH2*2*B ; Xe 27 e
9 5%B ., B [, 8 | 8 B & , B8
10 6*RB . ,! i I I 1 1 1
/Qy;‘"The X1-coordinates according to wonstruction
axis X.
' On the left the joint coordinates are written
—— Private Sub PROTRUSS6() out for the three figures. Joint 1 is taken
N9=VO+*3+1 P9=V9*6~1 apart, X1(1)=0.
H=HY9 : BR=L9/(V9*2) Then follow the joints For I=2 To NI.
X1(I)=0 . First A=l 5=0 T=1.
A=1 S=0 T=1 If A=1 then follows X1(I)}=B+S*2*B for the
For I=2 To N9 joints of the bottom border, 2, 2 and 5, 2 and
If A=1 Then 5 and 8. With A every three joints are counted.
X1{I)=B+S*2*B A=A+1 S=S+1 If A=2 or A=3 then is X1(I)=T*B. When A has

Else If A=2 Or A=3 Then

X1{(I)=T*B : A=A+1 T=T+1
— End If

If A=4 Then A=l

Next I

become 4 then another three joints follow, then
A is set A=1 for the next first joint of three.
Here below is written out the determination of

the X1() coordinates for V9=2.

A=1 S=0 T=1

For I=2 To NS=7

I=2 A=1 X1(2)=B+0*2*B A=A+1=2 §=8+1=1

1=3 =2 X1 (3)=T*B=1*B A=RA+1=3 T=T+1=2

1=4 A=3 X1(4)=T*B=2*B A=A+1=4 T=T-+1=3
A=4 Is A=4 then becomes A=1l.

I=5 A=1 X1(5)=B+1*2*B A=A+1=2 (S=S5+1=2)

I=6 A=2 X1(6)=T*B=3*B A=A+1=3 T=T+1=4

I=7 A=3 X1 (7)=T*B=4*B (A=A+1=4 T=T+1=5)

|
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The Yl-coordinates according to construction
axis Y.

V9=1 vV9=2 V9=3
1(I)= 1(I)= ()= Fig.2.
On the left the coordinates for the cases V9=l,
1 H 1 H 1 H 2 and 3 are written out.
Joint 1 is taken apart, Yi(l)=
2 0 2 0 2 0
3 H+1*Z/1 3 H+1*Z/2 3 H+1*7/3 First A=1 : S=1 Cc=0.
4 H+0*Z/1 4 BA2*Z/2 4 H+2*2/3 Then follow the joints For I=2 To N9. See the
code below on the left.
5 0 5 0 A=1 for the first joint I=2.
6 H+1*7Z/2 6 H+3*7Z/3 If A=1 then follows Y1(I)=0 for the joint of
7 H+0*2/2 7 H+2*Z/3 the bottom border, and becomes A=A+l=1+1=2 for
the second joint of three which are counted
8 0 with A.
9 H+1*Z/3
10 H+0*2Z/3 Is A=2 or A=3 then the Yl-coordinates become
Y1(I)=H+8*Z/V9, with first S=1.
Starting with joint 3 the joints of the top
chord are counted with C, before C=0.
As long as C<V9 the Yl-coordinate of a joint of
the top chord becomes larger (up to and inclu-
= / 3 Y45 ding the joint in the middle), and becomes
2 S=8+1.
‘ y” After the joint in the middle the Yl-coordinate
. i becomes smaller, then becomes S$S=5-1.
b%k’/ 2 After three joints then has become A=4 and
| B | 8 follows A=1 for the next first joint of three.

7 4 =/3

7%

2279 6
‘f .

ments UH({1)
joint N9 are prescribed,

PH(1) =] and PV (N9)=

=1, PV(1l)

and UV({I)

of joint 1,
therefore

X 2 5 P>
! {
L [
e
Y1l(1l)=H
A=1 S=1 C=0 Below determining the Yl-coordinates for V9=2.
— For I=2 To N9
— If A=1 Then A=1 S=1 C=0
Y1(I)=0 A=A+1 Y1(I)=
— ElseIf A=2 Or A=3 Then I=2 A=1 Y1{2)=0 A=A+1=2
Y1 ({I)=H+S*Z/V9 =A+1 C=C+1
If C<V9 Then I=3 A=2 Y1(3)=H+1*Z/2 A=A+1=3 C=C+1=1
S=5+1 ’ C=1<V9=2 yes, then  S=S+1=2.
Else
S=S-1 I=4 A=3 Y1 (4)=H+2*2/2 A=A+1=4 C=C+1=2
End If C=2<V9=2 no, now S=8~1=1
—— End If A=4 then becomes A=].
If A=4 Then A=l
— Next I I=5 A=1 ¥1(5)=0 A=A+1=2
- For I=1 To N9 I=6 A=2 Y1 (6)=H+1*z/2 A=A+1=3 C=C+1=3
-FX+{+=9—+—F¥+%+=9— C=3<V9=2 no, and thus S=5-1=0.
PH(I)=0 V(I)=0
UH(I)=0 V(I})=0 I=7 A=3 Y1 (7)=H+0*Z/2
SH(I)=0 V(I)=0
Next I Before starting the main calculation, {(and
PH(1)=1 PV(1l)=1 PV (N9)=1 input of loads), page , the start values of
all N9 joint data are made zero. The displace-

and UV (N9) of
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vV9r2 WAL V3i5 P9
V9=1 2 4 5 5
V9=2 4 8 10 11
V9=3 6 12 15 17
V9=1 V9=2 V9=3
P L H P L H P L H
1 1 3 1 1 3 1 1 3
2 3 4 2 3 4 2 3 4
3 4 6 3 4 6
4 6 7 4 6 7
5 7 9
V9*2= 6 9 10
3 1 2 5 1 2 7 1 2
4 2 4 6 2 4 8 2 4
7 4 5 9 4 5
8 5 7 10 5 7
11 7 8
V9*4=12 8 10
5 2 3 9 2 3 13 2 3
10 5 6 14 5 6
V9*5=15 8 9
11 2 5 16 2 5
P9=17 5 8
PO9=V9*6-1
A=1 : B=1
— For P=1 To V9*4 Step 2
— If P<V9*2 Then
LL{PY=A : HH{(P)=A+2 : A=HH(P)
LL(P+1)=A HH(P+1)=A+1
A=HH (P+1)
— Else
LL(P)=B HH(P)=B+1 : B+HH(P)
LL{P+1)=B HH({P+1)=B+2
B=HH (P+1)
- End If
L— Next P

The member data.

The members are numbered from left to right as
follows, first

a) the top border members, then

b) the sloping plane members, next

c) the vertical plane members, and finally

d) the bottom border members.

For a truss V9 one finds the following numbers
of members.

v9=1 P9=V9*6-1=1*6-1= 5 (5+(V9-1) *6)
V9=2 P9=V9*6-1=2*6-1=11 id
V9=3 PO=V9*6-1=3*6-1=17 id

Determination of the lowest and highest membé}

end numbérs LL(P) and HH(P).
One the left the member end numbers are given
for V9=1 To 3 for the assumed joint numbering.

a) The top border members, number V9*2,

The group is divided into pairs. For the first
member of a pair the difference between LL(P)
and HH(P) is equal 2, and for the second member
of the pair the difference is equal 1.

Further is HH(P) of the first member equal to
LL(P) of the second member.

LL(P) of the first member of the group of top
border members is always LL(P)=1, therefore
first A=l.

Suppose V9=2, then follow if P<V9*2=4

P=1  P<V9*2 is 1<4 yes
The members 1 and 2.
LL(P)=LL(1)=A=1 HH (1)=A+2=3 A=HH (1)=3
LL(P+1)=LL(2)=A=3 HH(2)=A+1=4 A=HH(2)=4
P=3 P<v9*2 1is 3<4 yes
The members 3 and 4. !
LL(P)=LL(3)=A=4 HH(3)=A+2=6 A=HH(3)=6
LL(P+1)=LL({4)=A=6 HH (4)=A+1=7
After Next P P has become P=5.

b) The sloping plane members. The number is
also V9*2. This group is dividid intc pairs as
well. The difference between LL(P) and HH(P) of
the first member of a pair is 1, and of the
second member 2.
HH(P) of the first member is equal to LL{P) of
of the second member.
LL(P) of the first member of this group is for
each V9 always one, therefore first B=1. Now
going on with V9=2
P=5 P<v9*2 1is 5<4 no
The members 5 and 6.
LL({P)=LL(5)=B=1 HH (5)=B+1=2 B=HH (5
LL(P+1)=LL(6)=B=2 HH(6)=B+2=4  B=HH(6
P=7 P<v9*2 is 7<4 no
LL(P)=LL(7)=B=4 HH(7)=B+1=5 B=HH (7)=5
LL{P+1)=LL(8)=B=5 HH (8)=B+2=7
Thus LL(P) and HH(P) of the first V9*4=8
members are dtermined.

]
=N
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Vo=1 V9=2 V9=3
P L H P L H P L H
VIO*4=12 8 10

5 2 3 9 2 3 13 2 3
10 5 6 14 5 6

V9+5=15 8 9

11 2 5 16 2 5

P9=17 5 8

k?c#

Fig.4.

C=2 : D=2
For P=V9+*44+1 To P9
~ If P<V9*5+1 Then

LL(P)=C C=HH(P)+2
- Else

LL{P)=D
— End If

Next P

HH (P)=C+1

HH{P)=D+3 D=HH(P)

- For P=1 To P9 L=LL(P) H=HH (P)
D1=X1(H)-X1(L) D2=Y1 (H)-Y1 (L)
L11{P)=SQR(D172+D2"2)

All(P)=1

'— Next P

Ll End Sub

Rz A5 A5 @S Evjer FJl2

HA

Fig.bh.
Private Sub SNOWLOADG ()
(‘_ FS=QS8*L9/ (V9*2)
For I=1 To N9
[ FSV(I)=0
Next I
FSV(1)=-FS/2 FSV(N9)=-FS/2
For I=3 To N9-1 Step 3
If I<NS-1 Then
FSV(I)=-FS FSV(I+1)=~FS
Else
FSV(I)=-FS
- End If
Next I

L—— End Sub

EAA (P)=All (P) —+QBE{P}wb——

/ 3 4 € M)f,

c) The vertical plane members.

Fig.4.

These are the members V9*4+1 to VI9*5.

For each V9 for the first member of this group
is always LL(P)=2, therefore first C=2.

The difference between LL(P) and HH(P) is al-
ways 1, and LL(P) of a next member is equal to
HH(P) 0f the preceding member plus 2.

With V9=3 is

the first member V9%¥4+1=3*4+1=13, and the

last member of the group is V9*5=3*5=15.

For P=V9*4+1 To P9=13 To 17

p=13 P<V9*5+1 is 13<16? yes

LL(13)=C=2 HH (13)=C+1=3 C=HH{13)+2=5
P=14 14<16? yes

LL(14)=C=5 HH (14)=C+1=6 C=HH(14)+2=8
p=15 15<16? yes

LL(15)=C=8 HH(15)=C+1=9

d) The bottom border members.

These are the members V9*5+1 to P9. If V9=3 the
mempbers 16 and 17.

0f the first member of this group always is
LL{P)=2, therefore first D=2.

The difference between LL(P) and HH(P) is
always 3, and LL{P) of a next member is equal
to HH(P) of the preceding member.

P=16 P<V9*5+1 is 16<16? no, then Else

LL(16)=D=2 HH(16)=D+3=5 D=HH(16)=5
p=17 17<16? no
LL(17)=D=5 HH(17)=D+3=8

And when V9=17?
For P=V9*4+1 To P9=5 To 5
P=5 P<V9*5+1 is 5b<6? yes

LL{5)=C=2 HH(5)=C+1=3

for the vertical member.
With Next P becomes P=6, end of For-Next. There
is no bottom border member P=6 for V9=l.
Next the member lengths are calculated and the
strain stiffness becomes EAA(P)=1, and own
weight is set QEE(P)=0.
End Sub.

Private Sub SNOWLOADG () (see page )
Calculation of joint load forces of the top
border due to snow load.
Fig.5.
Due to QS kN/m is FS=QS*L9/(V9*2).
All N9 vertical forces FSV(I) are first set
zero. For joint 1 and joint N9 follow
FSV(1)=-FS/2 and FSV(N9)=-FS/2.
The first joint with a 'whole' FS is always
joint 3, the last with FS joint No-1.
For I=3 To N9-1 Step 3 With V9=2 as follows,
For I=3 To 6 Step 3
I=3 3<N9~1=6? yes

FSV(3)=-FS and FSV(3+1)=F8V(4)=-FS
I=6 6<67? no FSV(6)=—FS
End Sub.
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