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Microsoft Excel 11.0 Answer Report
Worksheet: [ 4 §lb iiw.XIS] pils )5 4 500

Report Created: 2006/04/22 01:01:50 .5

Target Cell (Min)

Original
Cell Name Value Final Value
$BB$2  OK kw3 (Kg/m2) 551.86 545.00
Adjustable Cells
Original
Cell Name Value Final Value
$F$2 (M) 53V sl o alold 0.80 1.00
IPE20 (50¥55 ;- oly (2og i oy oyl
$X$2 cm) 14 14
IPE20 5055 5 iy a5 el ol
$Y$2 cm) 0.8 0.96078103
Constraints
Cell Name Cell Value Formula Status Slack
Not
$A0$2 ok Ration 0.20787332 $A0%2<=1 Binding 0.79212668
Not
$AFS2 IPE20 Ration 0.5180 $AF$2<=1 Binding 0.48198467
$AK$2 ok frequence 4.99999987 $AK$2>=5 Binding 0
IPE20 (50955 5 oy iap s coehy Not
$X$2 cm) 14 $X$2=W$2+4 Binding 0
$F$2 (M) 529 slo s oy alols 1.00 $F$2<=1 Binding 0
Not
$F$2 (M) 53Y58 slo 3 (e alols 1.00 $F$2>=0.75 Binding 0.25
IPE20 (so¥55 5 oy hag 5 ccly 252 Not
$X$2 cm) 14 $X$2>=0 Binding 14
IPE20 (o¥55 15 ol (98 uly Conlind( Not
$Y$2  cm) 0.96078103 $Y$2<=1.2 Binding 0.23921897
IPE20 (o¥58 ;5 (il g8 Sy Cslin( Not
$Y$2 cm) 0.96078103 $Y$2>=0 Binding 0.96078103

YAA



Microsoft Excel 11.0 Answer Report
Worksheet: [ ;6 glb ciiwXIS] wils 13 b (358

Report Created: 2006/04/22 01:05:34 L.

Target Cell (Min)

Original
Cell Name Value Final Value
$BM$2 OK b, Yois e/ M2) 461641 405083
Adjustable Cells
Original
Cell Name Value Final Value
$F$2 (M) 59958 sl e Lo 0.80 0.75
$X82  IPE20 (o5 15 ol (s oy o ,2( €M) 14 14
IPE20 0¥y 15 ool (o p8s cudy caclses(
$Y$2 cm) 0.8 0.59359956
Constraints
Cell Name Cell Value Formula Status Slack
Not
$A0%2 ok Ration 0.15679334 $A0$2<=1 Binding  0.84320666
Not
$AF$2 IPE20 Ration 0.5007 $AF$2<=1 Binding 0.4993381
$AKS2 ok frequence 5.00000056 $AKS$2>=5 Binding 0
Not
$x$2  IPE20 (o058 5 ol agi oy pe( €M) 14 $X$2=$W$2+4  Binding 0
Not
$F$2 M) $3Yo3 Slays o alols 0.75 $F$2<=1 Binding 0.25
$F$2 (M) 5oV slo s oy alols 0.75 $F$2>=0.75 Binding 0.00
Not
$x$2  IPE20 (o5 15 ol (s ooy 5 2( €M) 14 $X$2>=0 Binding 14
IPE20 (o5 15 olly (ghags Sy sl Not
$Y$2 cm) 0.59359956 $Y$2<=1.2 Binding  0.60640044
IPE20 5oV 15 ol eshs ol i Not
$Y$2 cm) 0.59359956 $Y$2>=0 Binding  0.59359956

VA4



Microsoft Excel 11.0 Answer Report
xlIs]Sheet1.ssy 4> 5 vasWorksheet: [

b.sReport Created: 2006/04/22 01:28:58

Target Cell (Min)

Cell Name Original Value Final Value
$EWS2  (Kg/m2)ui. ;50K 677.57 637.29
Adjustable Cells
Cell Name Original Value Final Value
$M$2 CM) o 4z 5 (e alols 70 52
$0%2 CM b 4z s o oye 12.00 10.00
$P$2 CMyiis J5 glis)l 40.0 35.0
$Vv$2 CMciis Jlo o2 glis)l Jliw 6.0 5.0
Constraints
Cell Name Cell Value Formula Status Slack
$0%2 CM) o azys o e 10.00 $0%$2>=$N$2 Binding 0.00
$V$2 CMyciin Jio ooy glis )| Jlow 5.0 $Vv$2>=$U$2 Binding 0.0
o faibro 83,55 I 5 ghafie 51l
$BM$2 Ratio 0.96 $BM$2<=1 Not Binding 0.03680659
$DA$2 ok f(hz) 5.00 $DA$2>=5  Binding 0.00
$M$2 CM) o 4z 5 oy alols 52 $M$2<=70 Not Binding 17.77346339
$M$2 €M) o a4z, o alols 52 $M$2>=50 Not Binding 2
$P$2 (CM)ian J5 glis )l 35.0 $P$2<=40 Not Binding 5.0000157
$P$2 CMiis J5 glis)l 35.0 $P$2>=20 Not Binding 15.0

14



Microsoft Excel 11.0 Answer Report
xIs]Sheet1.55l 45 .5 iwWorksheet: [

L. sReport Created: 2006/04/22 01:31:06

Target Cell (Min)
Cell Name Original Value Final Value
$FP$2 /mM2) ) i cuadOK 162996 159558

Adjustable Cells

Cell Name Original Value Final Value
$M$2 €M) o 4z 55 o alols 70 56

$0%2 CM) lo az s Gl o0 12.00 10.74

$P$2 CM)ii JS glis )l 40.0 37.6

$V$2 R e 6.0 5.0

Constraints

Cell Name Cell Value Formula Status Slack
$0%2 CM) sz, ol 20 10.74 $0%$2>=$N$2 Binding 0.00
$V$2 CM)diw Jlo o2 glis)f i 5.0 $V$2>=$U$2 Binding 0.0

Ao 03,95 S5 alabio Sl
$BM$2 Ratio .5 0.98 $BM$2<=1  NotBinding  0.019654882
$DAS2 ok f(hz) 5.19 $DAS2>=5 Not Binding  0.19
$M$2 CM) Lo 4z, o alald 56 $M$2<=70 NotBinding  13.82769909
$M$2 €M) o 4z 55 o alals 56 $M$2>=50 Not Binding 6
$P$2 CM)iw J5 glis)| 37.6 $P$2<=40 Not Binding  2.418764405
$P$2 CMian J5 glis)l 376 $P$2>=20 Not Binding  17.6

Y4



Microsoft Excel 11.0 Answer Report

Worksheet: [ (s god (995 cujguols it XIS god (3999 (53
Report Created: 2006/02/28 08:27:27 4.3

Target Cell (Min)

Original
Cell Name Value Final Value
$EKS2 ok TOTAL WEIGHT(KG/M2) 525.01 475.05
Adjustable Cells
Original
Cell Name Value Final Value
$L$2 (M) 1,5 ey alold 1.50 1.71
$S$2 CM) gy Jbo cualed 10.00 8.00
$Q$2 (M) s 3,5 200 7 7
$R$2 (CM) 2255 3,9 Sl 0.6 0.8
Constraints
Cell Name Cell Value Formula Status Slack
OK 5,5 sy jlme ) 579 (o1 G5 Not
$DD$2 oM 0.376  $DD$2<=1 Binding 0.62437414
$5$2 €M, Jbo s 8.00 $S$2>=$EF$2  Binding 0.00
OK [iF Jebilne s 09290 (o 285 S Not
$DB$2 o 0.18 $DB$2<=1 Binding 0.82012256
Not
$BH$2 O S B (ol Bl s 0.80 $BH$2<=1 Binding 0.20364864
Not
$BT$2 OK 5 o ghaio (285 i Cupud 0.86 $BT$2<=1 Binding 0.14081284
Not
$BW$2 OK 5 jo ghaile  (2utS S Copnd 0.91 $BW$2<=1 Binding 0.0942049
Not
$CA$2 ok Ratio 0.32 $CA%2<=1 Binding 0.67893295
Not
$CT$2 OK S jo 5 (uilS o J 8 5.00 $CT$2<=10 Binding 5.00000018
$CT$2 OK S o5 pilS 3 J 8 5.00 $CT$2>=5 Binding 0.00
Not
$M$2 G0 byl S o sl p i cule, 3.51 $M$2>=2 Binding 1.51
$Q$2<=$ADS2-
$Q$2 (em) s 3,5 25 7 2 Binding 0
Not
$L$2 (M) Lo )5 oy alols 1.71  $L.$2>=0.1 Binding 1.61
Not
$Q$2 (CM) 5% 559 257 7 $Q$2>=0 Binding 7
Not
$R$2 (M) o585 3y Sl 0.8 $R$2>=0 Binding 0.8
$R$2 (CM) 22985 35 Cealind 0.8 $R$2<=$AC$2  Binding 0
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Microsoft Excel 11.0 Answer Report
Worksheet: [ 5o aois (909 o oeols s XIST 5003 2oy 599
Report Created: 2006/04/22 02:46:15 .5

Target Cell (Min)

Original
Cell Name Value Final Value
$EY$2  OK Jb) goye yio o sl JS Cend) 160165 140054
Adjustable Cells
Original
Cell Name Value Final Value
$L$2 (M) o o alold 1.57 1.27
$S%$2 CM s o Cuslsed 10.00 9.18
$Q$2  (CM)insis Gys o 7 0
$R$2 (M) s 55 cualins 0.6 0.0
Constraints
Cell Name Cell Value Formula Status Slack
OK i yisF o Slome 4 39790 (o5 5 Cared Not
$DD$2  o~{kglem2) 0.290 $DD$2<=1 Binding  0.709591935
Not
$S%$2 CMY iy o Cuslud 9.18  $S%$2>=$EF$2  Binding 1.18
OK 58 Jedslone 4y 3790 (i G o Not
$DBg2  ou(kglem2) 0.15  $DB$2<=1 Binding  0.854670424
Not
$BH$2  50™5 o pnF U il oleS o 0.95 $BH$2<=1 Binding 0.05254386
Not
$BT$2  OK o5y phaio 2uiS b Copns 0.90 $BT$2<=1 Binding  0.104746312
$BWSE2 0K o5 o alafio i i G 1.00 $BW$2<=1 Binding 0
Not
$CA$2 ok Ratio 0.30 $CA$2<=1 Binding  0.695328197
Not
$CTS2 O oS,op b5 5 J s 5.00 $CT$2<=10 Binding  4.999999838
$CT$2  OK oS,apm ls b J s 5.00 $CT$2>=5 Binding 0.00
Not
$M$2 g ayk S Jlo sl o 2ule 474 $M$2>=2 Binding 2.74
$Q%2<=$AD$2- Not
$Q$2  (CM)imsis 5,5 20 0 2 Binding  0.937057048
Not
$L$2 (M) o 5 (o abols 1.27  $L.$2>=0.1 Binding 1.17
Not
$Q3$2 (€M) 258 355 22 0 $Q$2>=0 Binding 0
$R$2  (CM)isis G culses 0.0 $R$2>=0 Binding 0.0
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Microsoft Excel 11.0 Answer Report
Worksheet: [cwog s iiw.XIS]owsg s

Report Created: 2006/03/01 06:03:51 1.5

Target Cell (Min)

Cell Name Original Value Final Value
$EL$2  OK wiis o5 (kgim2) 589.05 539.70
Adjustable Cells
Cell Name Original Value Final Value
$AD$2  CMMYhoal o3 G5 Jsb o 6.00 5.69
$AES2  CIMMVL oald o3 Gy Sulnd (2 0.50 0.43
$AQE2 €M) ol G5 Jsb 52 10.00 10.00
$AR$2 €M) b Gy Sl o 1.20 1.20
$Ng2 (M)az; 5 glis )| 0.25 0.2
$L$2 (Mls a4z ,5 [y alols 0.75 0.637806845
$S$2 Mgz Jb s 0.060 0.050
Constraints
Cell Name Cell Value Formula Status Slack
MO o ghiiie (55 Copd (358 Sy (a6 2y Not
$DK$2  o=(cm) 0.56  $DK$2<=1 Binding 0.437423489
Not
$CL$2 Ok az,mninas o5 cud 1 S S 0.98 $CL$2<=1 Binding 0.020497841
$AQ$2 €M) b Gys Jsb = 10.00 $AQ$2>=3$AP$2 Binding 0.00
$ED$2 Ok iy 4999999958 $ED$2>=5 Binding 0
$CVS2 Ok Johaz, (oWl e 5 o) 1.00  $CV$2<=1 Binding 0
ok Not
$DM$2  =M(DI))/sbs+M(SDL+LL)/sbc)<=.9fy 0.67  $DM$2<=1 Binding 0.326215967
$S%2 M) g S cualsns 0.050 $S$2>=3R$2 Binding 0.000
Not
$AD$2 €M ead o3 3,5 Job o2 5.69  $AD$2>=3 Binding 2.69
Not
$AD$2  CMNL ol o G55 Job (o 560 $AD$2<=6 Binding 0.312423194
Not
$AE$2 CMHIVL sal o3 359 Culnd a0 0.43 $AE$2>=$A0%2 Binding 0.13
Not
$AES2 €MV ol o3 559 Culns S 0.43  $AE$2<=0.5 Binding 0.073728379
Not
$AQ$2 €M) omb Gyy Job 10.00 $AQ$2<=16 Binding 6
Not
$AR$2 €M) omly Gy cualed o 1.20  $AR$2>=$A0%2 Binding 0.90
$AR$2 €M) ol Gy Suelons oy 1.20 $AR$2<=1.2 Binding 0
$N$2 (M)az 5 £lis )} 0.2 $N$2>=0.2 Binding 0
Not
N2 (Mg, glis) 0.2 $N$2<=0.5 Binding 0.3
Not
$L$2 Mls 4z 15 Gy alod 0.637806845 $L$2<=0.75 Binding 0.112193155
Not
$L$2 (Mla a5 G alolé 0.637806845 $L$2>=0.5 Binding 0.137806845
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Microsoft Excel 11.0 Answer Report
Worksheet: [cuoy  ciiw.XIS] ooy ¢

Report Created: 2006/03/01 06:47:06 L.

Target Cell {Min)

Original

Cell Name Value Final Value

$EVS2  OK Jb,) whis Cuod / M2) 236721 182888
Adjustable Cells
Original

Cell Name Value Final Value
$ADS$2 CMMWL ol o3 355 Jsb 2 12.00 572
$AE$2  CTMNL eald o5 5)9 Sl 2y 0.50 0.33
$AQ%2 €M) ol Gy9 Job (1 10.00 10.00
$ARS$2 €M) oly 55 Swolnd 22 1.20 0.49
$NS2 (Max 5 glis )| 0.25 0.284106404
$L$2 (Mla az 55 1y alold 0.75 0.708219468
$S%2 M)z Js Sales 0.060 0.051

Constraints
Celi Name Cell Value Formula Status Slack
NO s ahae (25 ol o5 it Gmal )b 4
$DK$2  o~(em) 0.85_ $DK$2<=1 Not Binding__ 0.151301817
$OL$2 O wxytisss 5 o i G Jid 0.98 $CL$2<=1 Not Binding _ 0.020528564
$AQ%2 CM) 52ls 355 Jsb (2 10.00  $AQ%2>=3AP$2 Binding 0.00
$EDS$2 ok .ls 5 5.302000817 $ED$2>=5 Not Binding 0.302000817
$CV$2 0:: sz VL phaie A5 Zom) 1.00  $CV$2<=1 Binding 0
Ol

$DM$2  ——M(DI))/sbs+M(SDL+LL)/sbc)<=.9fy 1.00  $DM$2<=1 Binding 0
$S$2 M) i3y Jo el 0.051  $5$2>=$R$2 Binding 0.000
$AD$2 CTIHYL il o3 355 Job (o 5.72 $AD$2>=3 Not Binding 2.72
$ADS2 CMNL oS 0> 555 Job (22 5.72 $AD$2<=6 Not Binding 0.278704167
$AES2 CMMWL 05 o3 355 Zuled 22 0.33  $AE$2>=$A0%$2 Not Binding 0.03
$AE$2 CMNL 0l o3 555 Sualed 22y 0.33 $AE$2<=0.5 Not Binding 0.174479138
$AQ%2 €M) o=k Gy Jsb 10.00 $AQ$2<=16 Not Binding 6
$AR$2 €M) b 55 Sules 0.49 $AR$2>=$A0$2 Not Binding 0.19
$ARS$2 €M) (b G Suals (22 0.49 $AR$2<=1.2 Not Binding 0.709149608
$NS$2 (Meaz 5 glis)| 0.284106404 $N$2>=0.2 Not Binding 0.084106404
$N$2 (M 5 glis)| 0.284106404 $N$2<=0.5 Not Binding  0.215893596
$L$2 (Mls 2z 5 oy alols 0.708219468 $L$2<=0.75 Not Binding  0.041780532
$L$2 (M)ls a5 ey alold 0.708219468 $L$2>=0.5 Not Binding  0.208219468
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Abstract

From the ancient times the necessity of shelter is one of the important
worries of men. The roof is the essential part of a building. The roof is the
first member of a building that supports external vertical and lateral loads
and transmits the loads to other structural elements such as beams and
columns. But unfortunately poor notice to roofs causes unpleasant effects
such as high defelection, vibration and incorrect transmit of loads and
also time consuming of a correct design with the optimized elements will
lead to a heavier roof which force extra weight to the building with higher

construction cost.

In this research all conventional roofs in Iran have been studied. Due to
problems of satisfying all design specifications, regulations and building
codes for roofs an algorithm has been developed. For optimizing the roof
elements we used a non-linear programming method which solve a
complex problems of optimizing the design of roofs with different
decision variables and find the optimized design for target functions of
weight and cost.

In the end a software for this purpose has been developed and with some
examples the application of the method for different roofs has been

showed.
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