Note: Definitions in "Include Programs.sm" is highlighted in light blue

[Includes the definitions from an external SMath file]

include ( "Include Programs-R10. Smu) —43

appVersion (4) ="1.0.8348.30405" appVersion ( — 4) ="1.0.8348.30405"
Assume Young's Modulus for RC: This is not really required, but used only t,:=time (0)

kNm := kN m

for consistent units in intermediate calculations. We can use any

E:=1MPa  himerical value. Ex E =1 MPa

Desinged and Detailed (BS 8100: 1997) - Page 10 J.B. Higgins and B.R. Rogers (32 pages)

Published by: British Cement AssociationISBN 0 7210 154 1541 7 - Price Group E : British Cement Association 1988

SUBSTITUTE FRAME
C G L
3.5m 3.5m 3.5 m
m 2nd/3rd FLOOR MAIN BEAM m
8 8m |- 6m K
3.5m 3.5m 3.5m
A B C All joints on 2nd and 3rd floors are fixed.
i —_ Hence, FDN is defined as follows
—
DATA
3 upper columns, 3 lower columns and 2 beams
[ 300] % __[3oo]mm :
| 300 | [ 500 kNm := kN m E :=1 MPa
[ 300] beam " 500 ol
hy.:=| 300 | mm 8 Flanged Beams can be effective only in case of sagging as the concrete is able
300 L= 6] m to take compression. In limit state design we neglect the tensile strength of
o - concrete. As a result, at supports, continuous 'T' beams should be designed as a
300 rectangular beam (with width equal to the web width).
b, :=[ 300 | mm
[ 300] 0 0 0
th:: 300 | mm 1 '_ P LL ::0:[0]
200 ine,_ = Z[E]O [1..rows(L)]
- 3 53 Moment of Inertia
Hye =] 3.5|m [Upper Columna ] [Lower Columna ]
3.5
33 53 l—’ 0.0007 ; l—’ 0.0007
H . :=|3.5[m IUC::E'bUc’(hUc] =|0.0007 | m ILC::E'ch'(th) =10.0007 |m
e 3'5 0.0007 0.0007

I ::i.b —

beam 12 beam ( hbeam ]

3 0.0031 4
Foundation Columns Fixed at Base

" | 0.0031




Foundation Columns Fixed at Base

FDN =1

[Call Program 2 to find the Stiffness Matrix the Sustitute Frame]

3.1054 0.7812 0

Ibeam v

K1 := Find_K[L, Toer Ioc,

0
Frames are spaced at 5 m
S :=5m
f —
rame Slabthick =175 mm
Lbuilding =36m
kN
Yeu = 24 _3
m
2A. Self weights, Dead loads
[Self Weight of Beam]
kN
Wbeam = [ hbeam 1 - Slabthick ] ’ bbeam 1 ’ YCU =2.34 ?
[D/L from Slab]
.= slab finish - KN
Wslab =854abhick Yeu + finis €Sticor — 4.7 _2
m
kN
9k floor *= Wsiap =47 )
m
2B. Design Loads on Beams
Dead load
kN
Gkifloor = gkifloor ) Sframe + Wbeam =25.84 ?
Max Design Load
kN
F1 ::1'4.Gk7floor +1‘6'Qk7floor —=68.18 ?
Define Load Patterns for All 4 Cases
Casel Casell Caselll
FF F1 F1 F2 _ 68.18 68.18 25.84 kN
| F1||F2||F1|| ||e68.18]||25.84|]|68.18]|| m

Bloen Boep FDN]: 0.7812 5.1887 1.0417 | kNm
1.0417 3.6262

Loadings
. _ KN
fl.rzlshesfloor :=0.5 -
m
kN
9k froor =40 =
m
Imposed loadd
kN
Qkifloor = qkifloor ) Sframe =20 ?

Min Design Load

kN

F2 ::l’O.Gkifloor:25'84 ?

3 load cases have been considered in this example

[Call Program 7 to find support moments, upper & lower column moments]

al C’ "LC' “beam’ “UC'

M, = NEWiBMM(FF, K1, Hy., H., I Toer Toe

FDN, L]

FDN =1



Upper Lower

Col Col
98.3 ][ 98.3
[ -196.5399.3] [ -336.268.9] | —31.5|| —31.5
—34.5]| —34.5
105 |[ 105
M, =| [—-210351.7] [-234.9 -0.6] | —58.4||—58.4]|]| kim
0.3 || 0.3
30.5 11 30.5 F dation Col Fixed at B.
undation mn 1X
[-61198.9] [-228.895.6] | 14.9 || 14.9 OuneaTion -oTmns Tixed & Pase
—47.8|| —47.8
SUBSTITUTE FRAME
Tc Te T
Get Column Moments
3.5m 3.5m 3.5m
. 2nd/3rd FLOOR MAIN BEAM
Mcol'_Mall neen @
[l..rows(ﬂgll]] {cols(ﬂgll]—>1]..cols(ﬂ%ll)] 8 8m B 6m K
3.5m 3.5m 35 m
—3 1B <
[Call Program 9 : Sum of Upper & Lpwer Col Moments]
98.26 98.26 196.52
—31.53 —31.53 63.06 Case |
—34.45|| —34.45 68.91
105.02 105.02 210.04
M, = —58.4 —58.4 kNm Col Sum:=Sum Col M (Mcol ] =||116.81 || kNm Case ll
0.29 0.29 0.57
30.48 30.48 60.96
14.93 14.93 29.85
—47.8 —47.8 95.6 Case lll
Beam1 Center Beam
L R L R
[ -196.5399.3] [ —336.268.9] Case |
Mo =M, =| [—-210351.7] [—234.9 -0.6]|kNm  Casell
[1--zows (#,,,)][1- - rous ()] [ -61198.9] [-228.895.6] Case Ill

[Convert the nested matrix to its absolute values]

—= [[197 399][ 336 69]
m—
M =M 1= [ 210 352] [235 1] | kNm

[ 61199] [229 96]



SF1
kN

[Call PROGRAMS 11

Find SF, Max Span BM & X max for ALL Loading Cases]

5 kgm

2.47-10

2.55.10° X9m

S
’

Res All :=Find All (Mall FF, L] =

1.17-10° X9

S

86116.06}‘L2m
S

2.27-10° X9m

S

SF2 Max Span M X_Max
kN kNm m
5 kg m 5 kg m>
~2.98-10 % —2.52-10 %
s s [3.63m] c .
5 kgm 2 3.65m ase
—1.6-10> 22
2 ~1.19-10° X940
s 2
S
_2.9.10°> k9 2 67~1o5k9”2n
s s [3.74m] c 5
kg m 2 4.52m ase
—38281.4 908
.2 _28927.94 X9
S
5 kgm k 2
—1.21-10> 222 | | —82537.03 22
s s [3.33m]
Case 3
5 kgm 2 3.33m
—1.82-10> 22
.2 ~1.48-10°> X940
S

Note: MATRIX VECTORIZE & TRANSPOSE .Extensively used to transform display of some outputs

[CALL PROGRAM 12 : Extract ALl SFF]

247.4 —298
249.1 —160
s tale sr(Ree At = [li258H_23980-34] N
86.1 —120.6
226.7 —182.3

[Call Program 8]

SFF, :=Find Max Abs (SFFABS ] =298.05 kN

[CALL PROGRAM 14 Extract All Span Moments]

—252.2
—118.8
M := Span M (Res_All)= [_266'9] kNm
e - - ~28.9
—82.5
—148.2

[CALL PROGRAM 15 : Extract ALl X—max]

[3'6] Case |

3.7

X =X Max (Res_All)= [Z;] n Case Il
[3'3] Case lll
3.3

[Convert SFF to absolute values]

247 .4 298
, 249.1 160
— 255 290.4
SFF. __.:=|SFF|= : kN
ass = |SFF] [116.8][38.3]
86.1 120.6
226.7|1]182.3
Beam1 Beam 2
L R L R
T 247.4 —2098 249.1 —160
—
SFF = 255 —290.4 116.8 —38.3 kN
86.1 —120.6 226.7 —182.3

MATRIX VECTORIZE & TRANSPOSE

Beam1 Beam 2
T -252.2][ -118.8
_—
M =[] —266.9 —28.9 || kNm
span
-82.5 —148.2



[CALL Programs 18

To Plot BMD for ALL Cases]

BMD All :=BMD All Cases (Ms

BMD All =

=R e e

R A

~ J 3

o O o o

w w w w NN
@0 o BN @0 o BN @0 o BN

(G2 C N RN

o O O O

@0 o BN

@0 o BN

@0 o BN

@0 o BN

@0 o BN

196.5
148.4
103
60.4
20.4
—16.8
—51.2
—83
—112
—138.
—161.
—182.
—200.
—216.
—228.
—238.
—246
—250.
—252.
—251.
—247.
—241.
—231.
—220
—205.4
—188.1
—168
—145.2
—119.7
—91.5
—60.5
—26.8
9.6
48.8
90.7
135.
182.
232.
285.
341
399.3

0 0 N O J WO W

O R N NN O

g 3 o W

up '

NN

R A

o O o o

w w w w [ e i )

(G2 C N )]

@0 o BN @0 o BN @0 o BN @0 o BN @0 o BN

@0 o BN

SFF, L, FF]

336.2 ]

287.7
242
199
158.8
121.2
86.
54.
24.
—-1.
—25.6
—46.8
—65.2
—81
—94
—104.
—111.
—116.
—118.
—118.
—114.
—108.
—99.8
—88.3
—74
— 57
—37.3
—14.8
10.4
38.3
68.9

30 W

o NP J oy o N

=R e e

SO DD

~ J 3

o O o o

w w w w NN
@0 o BN @0 o BN @0 o BN

(G2 C N I,

o O O O

@0 o BN

@0 o BN

@0 o BN

@0 o BN

@0 o BN

210
160.4
113.5
69.3
27.9
—10.9
—46.9
—80.1
—110.7
—138.5
—163.6

—186
—205.
—222.
—236.
—248.
—256.
—262.
—266.
—266.
—264.
—259.
—252
—241.7
—228.6
—212.8
—194.2
—173
—149
—122.2
—92.8
—60.6
—25.7
11.9
52.3
95.3
141.2
189.7
241
294.9
351.7

~N o N WO NI 0o

NN

R A

Ll el o O O o
@0 o BN

@0 o BN

w W W w

@0 o BN

(G2 C N )]

@0 o BN

@0 o BN

@0 o BN

234.9
212
190.2
169.5
149.7
131
113.4
96.7
81.1
66.6
53
40.5
29.1
18.6

—6.5
—12.8
—18
—22.
—25.
—27.
—28.
—28.
—27.
—25.
—22.
—18.
—13.
—7.7
—0.6

0w W W W W o Joy U1 w

=R e e

R A

~ J 3

o O o o

w w w w NN
@0 o BN @0 o BN @0 o BN

[S2BNC BN C )]

o O O O

@0 o BN

@0 o BN

@0 o BN

@0 o BN

@0 o BN

61
44.3
28.6
13.9
0.3
—12.
—23.
—34.
—43.
—52.
—59.
— 66
—71.
—175.
—178.
—81.
—82.
—82.
—81.
—179.
—76.
—72.
—67.
—61.
—54.
—46.
—37.
—27.
—16.

o N J W oo N

H W 0oy < 0 0 o 0 ~J oy Ul Ww W oy W

|
w
©

23.7
39
55.4
72.8
91.2
110.
131.
152.
175.

O W 9NN J

| 198.




[CALL Program 21 : Cordinates of Max Span Moments ]

[3.6 —252.2] )
[11.7 —118.8] 3.6 —252.2
’ | 3.7 —-118.8
3.7 —266.9
Pts MSpan := Pts_All Cases [Xmax, M on s L] = E12-5 —28.9} x = [z;] nooM = [ —_22686 .99] N
[3.3 —82.5] [3.3] [—82.5]
[11.3 —148.2] 3.3 —148.2

[Call Program 8] [Use Ceil?2 function] [Use Ceil?2 function]
M := Find Max Abs [MM ]:399.3 kNm M SFF
sup max — — sup sup max max
) i =400 =300
kNm 50 kN

50

- [Call Program 8]
1 M Span__ =266.8532 kNm
MSpan, . := M M Span . :=Find Max Abs (MSpanABS] — max

[CALL Program 23 X cordinates to plot support moments]

0

X Cord :=Sup_Xcord (L) = m

[CALL Program 24 : Get BMD Cases]

BMD := Find_BMD Cases (BMD_All, LL, FF) rows (BMD) =3 cols(BMD)=1  rows [FF 1] =2
1 sup max
BM Case:=[1..cols (FF)]=|2 @1 O2 O3 Youp max = | —ym | =400
3 50
nn
Y M it ‘ =400
Span Min " -
kNm 400
Case Number Selected nn =1 M Span .
=266.8532
kNm
XY Plot Settings PLT :="XYPlotl"
2.
XYPIot, ;yin =1 XYPlot, i e 5 ~ +1=[15]
1
XYPlOtYLimMin 1 = YSpaniMin :[ - 400] XYPlOtYLimMax 1 = YSupiMaX :[ 400]
XYPlot,.. . =1 XYPlot,,. . =50

setprop ("XYPlotl.XYLabel.XLabel", "Length (m)")=1

setprop ("XYPlotl.XYLabel.YLabel", "BM (kNm)")=1



XY, i ei1ront (font, pName):=setprop (" {pName}.XYLabel.LabelFont", font )

| [3.6 —252.2]

XY ("Trebuchet MS,8pt", "XYPlotl")=1 Pts MSpan =
- nn | [11.7 —118.8]

labelFont

setprop ( "XYPlotl.XYLabel.LabelFontColor", "brown") =1
nn =1

MyTitle := concat("an/3rd FLOOR BMD: Case ", numZStr(nn)):"an/3rd FLOOR BMD: Case 1"
setprop ("XYPlotl.Title.Text", MyTitle) =1

setprop ( "XYPlotl.Title.TitleFont", "Trebuchet MS, 8pt") =1

CALL Programs 25 : Plot BMD for a given CALL Program 27 : Arrange Support Moment
CASE Number nn values & X cordinates
0 196.52 [0196.5]
0.2 148.41 [8399.3]
0.4 103.03 [8336.2]
0.6 60.37 [14 68.9]
0.8 20.44 :
I —16.76 8  336.2 [0210]
1.2 —51.23 8.2 287.75 Mo  x cord [ 8 351.7]
Pts MS = A M S All —_— | =
1.4 —82.98 || 8.4 242.02 goup = Srrange K Sup Km ' T m [8234.9]
1.6 —112 8.6 199.02 [ 14 0.6]
1.8 —138.29(| 8.8 158.75 o6
2 —161.85 9  121.21 [061]
2.2 -182.69|| 9.2 86.39 [8198.9]
2.4 —200.8 9.4 54.3 [ 8 228.8]
2.6 —216.19|| 9.6 24.94 [14 95.6]
2.8 —228.85|| 9.8 —1.69
332 _238';: 1%)02 _4265'768 [ -196.5399.3] [ -336.2 68.9]
.2 —245. .2 —46.
M = —210 351.7 -234.9 —0.6]| kn
3.4 —250.46| | 10.4 —65.24 sup [ 11 ]| xm
3.6 —252.21| | 10.6 —80.97 [-61198.9] [ -228.8095.6]
. 3.8 —251.23|| 10.8 —93.97
Plot BMD (nn) = 4 —247.52 11 —104.24
4.2 —241.09| [ 11.2 —111.79 [0196.5]
4.4 —231.93| | 11.4 —116.6 [8399.3]
4.6 —220.05(| 11.6 —118.7 Pts MSup = )
4.8 —205.43| | 11.8 —118.06 nn | [8336.2]
5 -188.09|| 12 -114.7 [14 68.9] an =1
5.2 —168.02[ | 12.2 —108.61
5.4 —145.23| | 12.4 —99.79
5.6 —119.71 12.6 —88.25 [CALL Program 28 : Labels to plot]
5.8 —91.46 12.8 —73.98 . W .
6 -60.49 || 13 —s56.08 g ;22? ";32'; 2 "rejn
. . re
6.2 —26.78 [ [13.2 —37.26 Plot_Labs[Pts_MSup ]: . .
6.4 9.65 13.4 —14.81 nn 8 336.2 "336.2" 6 "red
6.6 48.8 13.6 10.37 14 68.9 "68.9" 6 "red"
6.8 90.69 13.8 38.28
K 135.3 14 Gie. 2l [CALL Program 28 : Labels to plot]
7.2 182.63
.6 —252.2 "-252.2" 6 " 2
7.4 23247 Plot Labs ( Pts MSpan = 3.6 > 6 "red
7.6 285.49 - - nn 11.7 —118.8 "-118.8" 6 "red"
7.8 341.01
8 399.25
T [ [ 197 399] M = 2527 1 _
Line :[ 00 COI[MMSUP ’ nn]_[ [336 69] kNm span. o —-119 Msupﬁmax_399'3 kNm
zZero 14 O
M Span, =266.9 kNm
3.6 68.176] kN 8
X = FF = —_ _
max [3.7]m nn [68.176 m L—[6]m



2nd/3rd FLOOR BMD: Case 1

400 T T T T T T T T 3993 T T T T T T
350 -
36.2
300 -
250 | -
200 - (965 T
150 |- -
100 |- -
£ 50 | /68.9 -
= 0t .
3  s0f -
-100 | -
150 L 118.8 i
-200 | -
-250 - 2502 T
-300 |- -
-350 |- -
_400 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
-1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Length (m)
Results from EXCEL using Stiffness Method
CASE | SUMMARY Max Max
CASEI 68.18 68.18 Case Loading KN/m
-179.62 260.23 402.07 -348.33 11977 59.66 [Beam Moments KNm
108.45 -35.24 -36.02 |Upper Column kNm .
7117 -18.50 -23.64 |Lower Column kNm time (0) - ¢,
244.90 300.51 252.64 156.42 |Shear kN
CASE I SUMMARY  Max Min
CASE Il 68.18 25.84 Case Loading KN/m
-193.27 276.71 348.74 -250.32 27.88 -4,00 |Beam Moments KNm
116.69 -65.19 241 |Upper Column kNm
76.58 -34.23 1.58 |[Lower Column kNm
253:15 292.26 119.91 35.13 |Shear kN
CASE lll SUMMARY  Min Max
CASElll 25.84 68.18 Case Loading KN/m
-54.43 83.97 204.72 -230.03 152.85 86.27 |Beam Moments KNm
32.87 16.60 -52.09 |Upper Column kNm
21.57 8.71 -34.18 |Lower Column kNm
84.57 12215 228.49 180.57 (Shear kN

0.

5s



Shear Force Diagram

[CALL Program 29 : Arrange SF values to PLOT]

0 247.4
8 —298
8 249.1
14 —160
0 255
Plot SF:=Arrange SF (X_Cord, SFF)= 8 —290.4
- - - 8 116.8
14 —38.3
0 86.1
8 —120.6
8 226.7
14 —182.3
1
Define SF Case:=[1..cols (FF)]=|2
3

1 2 3
®©@: 02 O mn2 =1 cei(2) o] %,=[00]

nn2 il 8

CALL Program 31: Labels to print SF zero o L -

%x_cordinates on SFD X *=augment : : ol 01=[140]

Labs ZeroSF (n#):=Find Labs ZeroSF [Xmax ]
n# 1 Plot SF (nn2):=stack(X,, Plot SF X

- 0 — " nn2’' "L

Labs ZeroSF (nn2)= 3.63 0 "3.63" 6 red]

11.65 0 "3.65" 6 "red"

8 243_4 [CALL Program 30 :Labels to print SF values on SFD]
Plot SF(nnZ): 8 —2098 0 247.36 "247.4" 6 "black"
- 8 249.1 Plot Labs SF (Plot SF _ 8 —298.05 "-298.1" 6 "black"
14 —160 - - { - nn2] 8 249.08 "249.1" 6 "black"

14 0 14 —159.98 "-160.0" 6 "black"



XY Plot Settings for

XYPlOtXLimMin

XYPlot VLimMin =

XYPlot

xTick T 1

setprop ("XYPlot2.XYLabel.XLabel",

setprop ("XYPlot2.XYLabel.YLabel",

XYlabel Font

SFD

= —1

XYPlot

XLimMax

XYPlot

YLimMax

XYPlot

YTick

XY, i ei1ront ("Trebuchet MS,8pt", "XYPlot2")=1

=50

"Length (m) ") =1

"SE O (kN)")=1

YSFiMax

( font , pName ):=setprop (" {pName}.XYLabel.LabelFont", font)

setprop ( "XYPlot2.XYLabel.LabelFontColor", "brown") =1

Line :[
zZero

SF Max ‘=

nn2 =1

SFF
ma

kN

00
14 0

MyTitle := concat("an/3rd FLOOR SFD: Case ", num25tr(nn2)):"2nd/3rd FLOOR SFD: Case 1"

setprop ("XYPlot2.Title.Text", MyTitle) =1

setprop ("XYPlot2.Title.TitleFont", "Trebuchet MS,8pt")=1

SFF, . =298 kN

0
8] m Xmax nn2

Plot SF(nn2)=

Get L (L)+X_ . Get I (I :[
Zero_SF (nn2):=augment [ nn2 , LL :[ 3.63 O] 2 ()
m 11.650
Labs_ZeroSF(nnZ):[ 3.63 0 "3.63" 6 "red"]
11.65 0 "3.65" 6 "red"
0 247.4 "247.4" 6 "black"
8 —298 "-298.1" 6 "black"
Plot Labs SF (Plot SF =
- - { - nn2] 8 249.1 "249.1" 6 "black"
14 —160 "-160.0" 6 "black"
Results from EXCEL using Stiffness Method
CASE | SUMMARY Max Max
CASEI 68.18 68.18 Case Loading KN/m
-179.62 260.23 402.07 | -348.33 119.77 59.66 [Beam Moments KNm
108.45 -35.24 -36.02 |Upper Column kNm
71.17 -18.50 -23.64 |Lower Column kNm
244.90 300.51 252.64 156.42 |Shear kN
CASE I SUMMARY  Max Min
CASE Il 68.18 25.84 Case Loading KN/m
-193.27 276.71 349.74 | -250.32 27.88 -4.00 |Beam Moments KNm
116.69 -65.19 241 |Upper Column kNm
76.58 -34.23 1.58 |[Lower Column kNm
253.15 292.26 119.91 35.13 |Shear kN
CASE lll SUMMARY  Min Max
CASElll 25.84 68.18 Case Loading KN/m
-54.43 83.97 204.72 | -230.03 152.85 86.27 [Beam Moments KNm
32.87 16.60 -52.09 |Upper Column kNm
21.57 8.71 -34.18 |Lower Column kNm
84.57 122.15 228.49 180.57 |Shear kN

1

0
0
8
8
14
14

3.63
3.65

0
247.36
—298.05
249.08
—159.98
0

=300
20

LL:[



SFF

SF (kN)

Beam Shear Forces

Beam1 Beam 2
L R L R
247 —298 249 —160 Case 1
=|| 255 —290 117 —38 kN Case 2
86 —121 227 —182 Case 3
2nd/3rd FLOOR SFD: Case 1
300 T T T T T T T T T T T T T T T T
250 oo 0.1 i
200 T
150 T
100 T
50 b
0 3 5 ]
-50 - T
-100 | -
-150 T
-160.0
-200 T
-250 |- N
-300 | -298.1 7
_350 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
-1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Length (m)
IeTERNAL CouMn (Fouv\daﬁam - anf
AXIAL LOADING ound MOMENTS mem ANALYS\S
BEAM DAY CoLumu Dergiat LOADE [foL MemENTS
kN 3N M
TeTaL IMPOSED DEAD ToP [BeTTom
L0
=2ARL L | 2 1 2 i 2 12 lsfe
;:\f&_‘.w_w
Roop | 249|244 54 53 195 19 34154 Internal Columns
AT RN T 14 133 3158
o N —
tog E3 Bierh 333
3 Ft. 298 {290 |40 136 1SB 154 3158 LT 247 —2981| 249 —160
249 1 117 |17 i2 1l; 32 | 5B SFF =||255 —290|| 117 —38 || kN
Sw ) 5 86 —121|| 227 —182
sy 139 (-2 13
i FL [298 ) 290140 1% 58 154 32158
249 1 117 07 132 17 35 |65
Sy 9 3
bid 328 266 BI3
(st F[. | 300 | 292 Jidi 137 159 (194 19| 34
252 o i 154 120 - | -
1 14 14
Féng, 573 467 RTE 1182




BMD All Cases
450 T T T T T T T T T T T T T T T

NM (kNm)

SFILavigCages)
400 T T T T T T T T T T T T T T T

350 | 1
300 | 1
250 |
200
150 |-
100 |-

SF (kN)

Length (m)

time (0)—t,=0.7s

Plotting Column Moments Unlike BMD and SFD, plotting Column Moments is reatively difficult, The main reason is that both Column
Moments and the Column locations have to be plotted on the X-azis. Hence, Column moment values are




divided by total length of the horizontal beams. Then these values are converted to strings and plotted at
the proper locations for both upper and lower columns.

Upper Lower

98.3 98.3 1 [Number of Columns]
_ _ d Col Case:=|1.. 1 FF)|=]| 2
31.5|| —31.5 Define _ [1..cols(FF)] N, i=rows(L)+1=3
-34.5|| —34.5 3 cors
105 105
M =||-58.4|| -58.4||kNm
col
0.3 0.3
30.5 30.5
14.9 14.9
—47.8|| —47.8

@ 1 O 2 O 3

nn3 =1
nn3
Max_,, ... +=Max [MaxiAbs {col (Mcol , 1]]] =105 kNm Min,,; (o *=Min [MiniAbs {col (Mcol , 1]]] =0.3 kNm
Max_,; o, i=Max [MaxiAbs {col (Mcol , 2]]] =105 kNm Min_,; por *=Min [MiniAbs {col (Mcol , 2]]] =0.3 kNm

Scale t lot 1 t
[ ca e o b-or co umn momen s] Note: In CASES 1 & 2, the column moments at joint 1 are large

Max_ ; .o, +_ compared to CASE 3. Hence. the plot will looks odd, and to
P - - - h SR .
SC := round m — ,1[=1 avoid such a situation, a SCALE is arbitrarily introduced in

4Xco1 bot PLOTTING the column moments

However, above valued of SC is too small, and will distort the PLOT.
Hence, change it with trial and error.

SC:=2

nn3 =1 FDN =1 Already defined at the start

[Call Program 36: To Plot Upper Column Moments]

MCol,  :=Plot UP Col M [col (Mcol , 1], L,nn3,H ., 1, sc]

we' v

[Call Program 37: To Plot Lower Column Moments]

MCol, = PlotﬁLOWicoliM[col [Mcol , 2], L, nn3, H_., —1, FDN, sc]

CALL Program 38: Convert Top Col CALL Program 38: Convert Bot Col
Moments to strings Moments to strings

"98" "98"
MSTR, . =MStr2 (nn3, 7. ] =|["-32" MSTR, . :=MStrz, . (nn3, 7. ] =["-32"

n_34n n_34n



[Call Program 35: Stack Upper Col matrices]

3.5 0
Cordstop := STACK MColtOp =] 6.9 0
[1--Veors]] [12.80

.. Upper column

(O
03.5

8 0
8 3.5

14 0
[14 3.5]
-1.83.5
|
8.6 3.5
%3
14.6 3.5
[ 14 3.5]
-1.83.5
Ay
8.6 3.5
[6.9 0 ]
14.6 3.5
[12.8 o] —

Call Program 40:
string values

J\

L. Upper Vertical lines
MCol =
top

J \

L Farend of
upper column.

Plot UPPER column moment ]

PTS, = Plot Pts (nn3, Cords, _, MSTR

top]

[Call Program 35: Stack Bottom Col matrlces

-3.50

CordsbO MCol [ 9.1 0
[ c (N ] 15.2 0

£ = STACK

Bottom Column - Cordinates to plot moments

| Sso)

o)
2% o)
.
o 5]

L Bottom column

[14 0 ]
MCol, . = 14 -3.5 L Bottom Vertical lines
1.8 —3.5
i
7.4 —3.5
7 03

13.4 —3.5
14 —-3.5
1.8 —3.5
-3.5 0
7.4 —3.5
9.1 ©
13.4 —3.5
15.2 0

Call Program 40:
string values

L Far end of
bottom column.

—

Plot BOTTOM column moment ]

PTS, . = Plot_Pts (nn3, Cords, ., MSTRbot]

3.5 0 "98" 6 "black" —3.50 "98" 6 "black" FON — 1
PTS,,, =| 6.9 0 "-32" 6 "black" PTS, . =| 9.1 0 "-32" 6 "black"
12.8 0 "-34" 6 "black" 15.2 0 "-34" 6 "black" nn3 =1
XY Plot Settings for Column Moment Diagram CASE nn3 =1
E :L . _Max(HLc,HUC]+l s s
XYPlOtXLimMin = —6 XYPlOtXLimMax = ~ +4 Col Max "~ m — e
XYPlOtYLimMin = YColiMax XYPlOtYLimMax = YColiMax
FDN = "Fixed Foundation" if FDN =1
XYPlot, . . =2 XYPlot .. . =1 cond TXT :=
1e e "Pinned Foundation" otherwise

setprop ("XYPlot5.XYLabel.XLabel", "Length (m)")=1



FDN "Fixed Foundation"

cond =
setprop ("XYPlot5.XYLabel.YLabel", "Height (m)")=1
XY, i ei1ront (font, pName):=setprop (" {pName}.XYLabel.LabelFont", font )
XY, rei1ront ("Trebuchet MS,7pt", "XYPlot5")=1
setprop("XYPlot5.XYLabel.LabelFontColor", "brown")::l
MyTitJE::concat("an/3 rd Floor Col BMD: Case ", num2str (nn3), " - ",FDN;@M)::"znd/3 rd Floor Col BMD: Case 1 - Fixed Foundation"
setprop ("XYPlot5.Title.Text", MyTitle) =1
setprop ("XYPlot5.Title.TitleFont", "Trebuchet MS,7pt")=1
3= FDN = . .
Case number ~ nnJ =1 e | Foundation Columns Fixed at Base |
Check with plot
2nd/3 rd Floor Col BMD: Case 1 - Fixed Foundation £
T T T T T T T T T T T l
4L _
Upper Column
3k _
7 98
2 M, =| —32| kNm
- T nn3 1 —34
1k _
g [Bottom Column]
5 Or 98 37 32 33 34 7 98
2L A%ol =| — 32| kNm
1k _ nn3 2 —34
2Fk _
3k _
4+ _
1 1 1 1 1 1 1 1 1 1 1
-6 -4 -2 0 2 4 6 8 10 12 14 16 18
Length (m)

98 98
M, =| —32| kNm M, =| —32| kNm Case 1
11 | -34 12 | -34

Upper Column [Bottom Column]

105 105
M, =| — 58| kNm M, =| — 58| kNm Case 2
21 0 22 0

Upper Column [Bottom Column]

30 30
M —| 15 | kNm M =| 15 | kvm Case 3

col col

31 | -as 32 | -as




