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

[Includes the definitions from an external SMath file]

include ( "Include Programs-R10. sm") =43

appVersion(4)="1.0.8348.30405"

Assume

E :=1 MPa

kNm := kN m

Assume Young's Modulus for RC: This is not really required, but used only
for consistent units in intermediate calculations. We can use any
numerical value. Ex E =1 MPa

appVersion(—4)="1.0.8348.30405"

t, r=time (0)
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SUBSTITUTE FRAME

1 st FLOOR MAIN BEAM

For the %‘u‘s’o Ebm- beame the co(umsub&@m

o n assumed % e Fixed and those below planed at foundalion
c [evel. The foundation will mt provide rofatinal restraint,

Member Stiffness (ST)
cond = 0.75 when Pinned at base.

8 8m F 5m K cond = 1 when fixed at both ends.
This program can handle both cases
£ E as shown below.
¥ <t
"Pinned" 0.75
cond = )
1 "Fixed" 1
A E
® Pinned O Fixed
DATA FDN
4 upper columns, 4 lower columns and 3 beams FDN =0.75
[ 300] % __[3oo]mm :
| 300 | [ 500 kNm := kN m E :=1 MPa
[ 300] hbeam = 500 mm
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).
ch :=| 300 | mm
[ 300] 0 0 0
th:: 300 | mm 1 '_ P LL ::O:[O]
200 ine,_ = Z[E]O [1..rows(L)]
- 3 53 Moment of Inertia
Hye =] 3.5|m [Upper Columna ] [Lower Columna ]
3.5
= . - 0.0007 S 0.0007
4 [ Ty h = 4 [ Ty h =
H =|5|m ve —E' UC.( UC] =]0.0007 |m LC'_E' LC.( LC) =10.0007|m
e : 0.0007 0.0007
: L. h 3 [0.0031] 4
beam ‘= 75 “beam ( beam] 1 0.0031 Foundation Columns Pinned at Base




Foundation Columns Pinned at Base

FDN =0.75

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

2.8402 0.7812 0

K1 := Find_K[L, T,e, I

LC’ Ibeam v

0

Frames are spaced at 5 m

S :=5m
£ L
ZEHIS Slabthick =175 mm

Lbuilding =36m

2A. Self weights, Dead loads

[Self Weight of Beam]

kN
Wbeam = [ hbeam 1 - Slabthick ] ’ bbeam 1 ’ YCU =2.34 ?

[D/L from Slab]

4

slab ‘= slab

+ finishes 4.7 —

thick ' Ycu floor — - 2

Floors D/L

9k floor *=

2B. Design Loads on Beams

Dead load

G kN

k_floor = 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

Case lll

[le68.18]]68.18] ] 25.84
|| 68.18||25.84]| | 68.18

Casel Casell
F1

F1

F1
F2

F2
F1

kN

m

FF :=

Bloen Boep FDN]: 0.7812 4.8223 1.0417 | kKNm
1.0417 3.361

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]

B ::NEWiBMM(FF, R, Bl BLop Lo Toey Lo, FOW, L]

FDN =0.75



Upper Lower
Col Col

108.5 71.2

[ -179.6402.1][ —348.359.7] | —35.2(| —18.5
—36 —23.6
116.7 76.6
M, =[[-193.3349.7] [ -250.3 —4] | —65.2|| —34.2|| kNm
2.4 1.6
32-9 2.6 Foundation Col Pinned at B
[_54.4204.7] [_230 86.3] 16.6 8.7 oundation Columns Finhed a ase
—-52.1(]| —34.2
SUBSTITUTE FRAME
Te Te I
Get Column Moments e
M =M m 1 st FLOOR MAIN BEAM E
col all ' K
[l..rows(Mall]] {cols(Mall]—l]..cols(Mall)] 8 8m 6m
€ £
b «
S N
A £
[Call Program 9 : Sum of Upper & Lpwer Col Moments]
[ 108.45 71.17 179.62
—35.24 —-18.5 53,74 Case |
| —36.02|| —23.64 59.66
[ 116.69 76.58 193.27
M, =||—65.19 —34.23|| kNm Col Sum:=Sum Col M (Mcol ] = 99.42 kNm Case Il
2.41 1.58 &
32.87 21.57 54.43
16.6 8.71 25.31
—52.09(| —34.18 86.27 Case lll
Beam1 Center Beam
L R L R
[ -179.6 402.1] [ —348.3 59.7] Case |
My =M, =|[~-193.3349.7] [ —250.3 —4] | kim Case Il
[1--zows (M, )| [1--xows ()] | [-54.4204.7] [-23086.3] Case Ill

[Convert the nested matrix to its absolute values]

E—
_—
MM =M
sup sup

[ 180 402] [ 348 60]
=|[193 350] [250 4]
[ 54 205] [230 86]

kNm



SF1
kN

SF2
kN

Max Span M
kNm

[Call PROGRAMS 11

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

Res All :=Find All (Mall

4

FF,L]:

2.45-

5 kgm

10

kg m

84574 .29 ——
2

2.28-10

s
5 kgm

S

~3.01-10° X9
2
S

5 kgm
2

—1.56-10

—35133.9 kizm

—1.22-10

—1.81-10

—2.6-10
2
s

—-1.2-10

—27880.36
s

—83971.86
s

—1.53-10
2
s

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

[CALL PROGRAM 12

Extract ALl SFF]

SFF:=Calc_SF (Res_All)=

[Call Program 8]

SFF __:=Find Max Abs (SFF
max — —

244.9]1[ —300.5

252.6|| —156.4

253.1]1[ —292.3

kN

[119.9] [ —35.1 ]

84.6 —-122.1

228.5|| —180.6
ABS]:300.51 kN

[CALL PROGRAM 14

Extract All Span Moments]

—260.2
—119.8
M := Span M (Res_All)= [_276'7
span - - ~27.9
— 84
—152.8

|
|
|

kNm

[CALL PROGRAM 15

Extract All X-max ]

X :=X Max (Res_All)=

max

B
2l

B

Case |

Case ll

Case lll

5 kgm

2
kg m
2
kg m

2
5 kgm

X_Max
m

2
5 kgm

3.59m
2 3.7l m

3.7l m
4.64m

3.27m
3.35m

[Convert SFF to absolute values]

244.9 300.5
- 252.6|| 156.4
— 253.1 292.3
SFF, . :=|SFF|= : :
ass | | [119.9“35.1]
84.6 122.1
228.5 180.6
Beam1 Beam 2
L R L R
T 244.9 —300.5 252.6 —156.4
—
SFF = 253.1 —292.3 119.9 —35.1 kN
84.6 —122.1 228.5 —180.6

MATRIX VECTORIZE & TRANSPOSE

Beam1 Beam 2

T -260.2][ —119.8
_—

M =||-276.7 -27.9
span

-84 —152.8

kNm

Case 1

Case 2

Case 3

kN



[CALL Programs 18

To Plot BMD for ALL Cases]

BMD All :=BMD All Cases (Ms

BMD All =

=R e e

NN

R A

~ J 3

o O o o

@0 o BN

@0 o BN

(G2 C N RN w W W w
@0 o BN

o O O O

@0 o BN

@0 o BN

@0 o BN

@0 o BN

@0 o BN

179.6
132
87.1
45
5.5
—31.2
—65.2
—96.4
—124.
—150.
—173.
—194.
—211.
—226.
—238.
—248.
— 255
—259
—260.2
—258.8
—254.6
—247.6
—238
—225.
—210.
—192.
—172.
—148.
—122.
—94.1
—62.6
—28.4
8.5
48.2
90.5
135.6
183.5
234
287.3
343.3
402.1

W o 3N O

© 0 = 3 U1 o

=R e e

NN

R A

up '

o O o o

w W W w

(G2 C N )]

@0 o BN

@0 o BN

@0 o BN

SFF, L, FF]

@0 o BN

@0 o BN

@0 o BN

348.3 ]

299.2
252.7
209
168
129.8
94.3
61.4
31.4

—20.
—42.
—61.
—78.
—91.
—102.
—111.
—116.
—119.
—1109.
—116.
—111.
—103.
—92.5
—79
—62.7
—43.7
—21.9
2.6
29.7
59.7

@ = J U o

w & 0 U > oY

=R e e

NN

SO DD

~ J 3

o O o o

@0 o BN

@0 o BN

(G2 C N I, w W W w
@0 o BN

o O O O

@0 o BN

@0 o BN

@0 o BN

@0 o BN

@0 o BN

193.3
144
97.5
53.7
12.6
—25.8
—61.4
—94.3
—124.
—151.
—176.
—198.
—217.
—234.
—248.
—259.
—267.
—273.
—276.
—276.
—273.
—268.
—260.
—249.
—236.
—220.
—201.
—179.
—155.
—128.
—98.4
—65.9
—30.6
7.4
48.1
91.6
137.
186.
238.
292.
349.

W W Jd wwdh o oo LU Wb J b wo v JdJ vuu

~N - w3

=R e e

NN

R A

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

250.3
226.9
204.4
183
162.7
143.3
125
107.8
91.5
76.4
62.2
49.1
37
25.9
15.9

-1.1
-8
—13.
—18.
—22.
—25.
—27.
—27.
—27.
—26.
—23.
—20.
—16
—10.5
—4

S 00 N oY O B oy 0 WO

=R e e

NN

R A

~ J 3

o O o o

@0 o BN

@0 o BN

[S2BNC BN C )] w W W w
@0 o BN

o O O O

@0 o BN

@0 o BN

@0 o BN

@0 o BN

@0 o BN

54.4

38

22.7

8.3
-5

—17.
—28.
—38.
—47.
—55.

O o o U N

—63

—69.
—74.
—78.
—81.

1
1
1
1

—83

—83.
—83.
—82.
—80.
=77.
—72.
—67.
—61.
—53.
—45.

S 00N oY O B oy 0 W0

—36

—25

.5

—14
—-1.5
12.1
26.7
42.4

59

76.7
95.5

115.
136.
157.
180.

| 204.

-~ 0 W = W




[CALL Program 21 Cordinates of Max Span Moments ]

[3.6 —260.2]
[11.7 —119.8] 3.6 —260.2
' | 3.7 -119.8
Pts MSpan := Pts All Cases [Xmax, Mpan s L]: Eié76_ 2;3;} x = [3.7] o _ [—276.7
o - o max 4.6 span —27.9
[3.3 —84] [3.3] [ -84
[11.4 —152.8] 3.4 -152.8

[Call Program 8] [Use Ceil?2 function] [Use Ceil?2 function]

:= Find Max Abs [MM ]: 402.1 kNm M SFF
sup max — — sup sup max — 450 max — 350
kN
™ s s

- [Call Program 8]

D

JRN— o M Span =276.7081 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)

[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 Msupimax
BM Case:=[1..cols(FF)]=|2 @1 O 2 O 3 Ysup_max = | 3ym =40
- 50
3
nn
Mispanmax ‘
Y P =400
Span_Min kNi
m 400
Case Number Selected nn =1 M Span. .
=276.7081
kNm
XY Plot Settings PLT :="XYPlotl"
P
XYPIot, ;yin =1 XYPlot, i e 5 ~ +1=[15]
XYPlOtYLimMin == YSpaniMin :[ - 400] XYPlOtYLimMax 1 = YSupiMaX :[ 450]
XYPlot,, . =1 XYPlot, . . =50

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

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

|

] kNm




XY, 1 oirone (font, pName):=setprop ("{pName}.XYLabel.LabelFont", font)
| [3.6 —260.2]

XY ("Trebuchet MS, 8pt", "XYPlotl"):l -
nn | [11.7 —119.8]

labelFont Pts MSpan

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

MyTitle :=concat ("FIRST FLOOR BMD: Case ", num2str (nn))="FIRST 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
0 179.62 [0179.6]
0.2 132.01 [ 402.1]
0.4 87.12 [8 348.3]
0.6 44.96
0.8 5.52 [1459.7]
1 —31.19 8  348.33 [0193.3]
1.2 —65.17 8.2 299.17 Mo  x cord [ 8 349.7]
1.4 —96.42 8.4 252.73 Pts MSup := Arrange M Sup All T _T = [ 8 250.3]
1.6 —124.95 8.6 209.02 [14 4]
1.8 —150.75 8.8 168.04
2 —173.82 9 129.78 [0 54.4]
2.2 -194.17| | 9.2 94.25 [8204.7]
2.4 —211.79|| 9.4 61.45 [ 8 230]
2.6 —226.68 9.6 31.37 [14 86.3]
2.8 —238.84 9.8 4.03
332 _ziizz 1é ) _4220'469 [ -179.6402.1][ —348.359.7]
o d — 25057 || 0.4 — .66 M= [ —193.3349.7] [ —250.3 —4] | kim
3.6 —260.23| | 10.6 —78.1 [ -54.4204.7] [ -23086.3]

. 3.8 —258.76| | 10.8 —91.81

Plot BMD (nn) = 4 —254.56 11 —102.79
4.2 —247.64| | 11.2 —111.05 [0179.6]
4.4 —237.99( [ 11.4 —116.59 [5402.1]
4.6 —225.61| ] 11.6 —119.39 Pts MSup =
4.8 —210.5 || 11.8 —119.47 - nn | [8348.3]
5 —192.67|| 12 —116.82 [1459.7] nn =1

5.2 —172.11 12.2 —111.44
5.4 —148.82 12.4 —103.34
5.6 —122.81 12.6 —92.51
5.8 —94.07 12.8 —78.95

[CALL Program 28 : Labels to plot]

0 179.6 "179.6" 6 "red"

6 —62.6 13 —62.67
8 402.1 "402.1" 6 "red"
6.2 —28.4 13.2 —43.65 Plot_Labs [PtS_MSUp ]: . . "I )
6.4 8.52 13.4 —21.92 nn 8 348.3 348.3 6 "red
6.6 48.17 13.6 2.55 14 59.7 "59.7" 6 "red"
6.8 90.54 13.8 29.74
7 135.65 14 9966 [CALL Program 28 : Labels to plot]
7.2 183.48
.6 —260.2 "-260.2" 6 "red"
7.4 234.03 Plot Labs (Pts MSpan _ 3.6 60 6 "red
7.6 287.32 - - nn 11.7 —119.8 "-119.8" 6 "red"
7.8 343.33
8 402.07
T [ [ 180 402] M _[ —260] 1 B
Line :[ 00 COI[MMS”P ' m]_[ [348 60] | ™ TP np | 120 Msup max =402.1 kNm
zero 14 O
M Span . =276.7 kNm
3.6 68.176] kN 8
X = FF = —_ _
max - [3.7]m nn [68.176 m L—[6]m



FIRST FLOOR BMD: Case 1
450 T T T T T T T T T T

400 -
350 -
300 |-
250 |-
200
150
100 |-

402.1

48.3

79.6

/59.7 .

BM (kNm)

-260.2

-119.8

Results from EXCEL using Stiffness Method

time (0)—¢t,

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
7117 -18.50 -23.64 |Lower Column kNm
244.90 300.51 252.64 156.42 |Shear kN
CASE Il 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 Ill 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
2157 8.71 -34.18 |Lower Column kNm
84.57 122.15 228.49 180.57 |Shear kN

0.

5s



Shear Force Diagram

[CALL Program 29

Arrange SF values to PLOT]

Plot SF:=Arrange SF (X Cord, SFF)=

Define SF Case:=[1..cols(FF)]=

@ 1 O 2 O 3

nn2

0
8
8
14
0
8
8
14
0
8
8
14

w N

n

244.9
—300.5
252.6
—156.4
253.1
—292.3
119.9
=35,1
84.6
—122.1
228.5
—180.6

[CALL Program 19]

n2 =1
m

CALL Program 31:
x_cordinates on SFD

Labels to print SF zero

| "

LabsﬁZeroSF(n#)::EﬁndﬁLabsﬁZeroSF[X

Labs_ZeroSF (nn2) =

0 0

0 244.9

8 —300.5
Plot SF (nn2)= s 255 ¢

14 —156.4

14 0

max

n#l]

3.59 0 "3.59" 6 "red"
11.71 0 "3.71" 6 "red"

Get L (L) _

‘= augment

PlotﬁSF(nnZ)::stack[X

)

or

Xg=[00]

ERERE

Plot SF X
e nn2’' L]

[CALL Program 30 :Labels to print SF values on SFD]

Plot Labs SE’(Plot SF ]:
- - - nn2

0
8
8

244.9 "244.9" 6
—300.51 "-300.5" 6
252.64 "252.6" 6

14 —156.42 "-156.4" 6

"black"
"black"
"black"
"black"



XY Plot Settings for SFD

oo

XYPlot

xpimuin T ' XYPlOtXLimMax = ™ +2
XYPIOty mmin =~ Yor max  XYPLIOCyrimmax  *= Ysp max
XYPloty, . =1 XYPlot,, . =50

setprop ("XYPlot2.XYLabel.XLabel", "Length (m)")=1

setprop ("XYPlot2.XYLabel.YLabel", "SF (kN)")=1

XYlabel Font

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

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

:[ 15] Yor max =

16

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

=1

SFF
ma

kN

Line :[
zZero

100

=400

00
14 0

nn2 =1

MyTitle :=concat ("FIRST FLOOR SFD: Case ", num2str (nn2))="FIRST FLOOR SFD: Case 1"

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

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

Get L (L)+X, .
Zero_SF (nn2):=augment nn2 , LL :[ 3.99
- m 11.71
Labs_ZeroSF (nn2) = 3.59 0 "3.59" 6 "red
- 11.71 0 "3.71" 6 "red"
0 244.9 "244.9" 6
8 —300.5 "-300.5" 6
Plot Labs SF (Plot SF =
- - - nn2 8 252.6 "252.6" 6

14 —156.4 "-156.4" 6

Results from EXCEL using Stiffness Method

gy

"black"
"black"
"black"
"black"

GetﬁL(L):[

SFF, . =300.5kN

O]m X

8 max

Plot SF(nn2)=

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
7117 -18.50 -23.64 |Lower Column kNm
244.90 300.51 252.64 156.42 |Shear kN

CASE Il 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 Ill 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
2157 8.71 -34.18 |Lower Column kNm
84.57 122.15 228.49 180.57 |Shear kN

nn2

_[3.59
_[3.71]
0 0
0 244.9
8 —300.51
8 252.64
14 —156.42
14 0

LL:[



Beam Shear Forces

Beam1 Beam 2
L R L R
T 245 — 301|253 —156 Case 1

SFF =|| 253 —292 120 —35 kN Case 2
85 —122 228 —181 Case 3

FIRST FLOOR SFD: Case 1
400 T T T T T T T T T T T T T T T T

350 |
300 F
250 - - =
200 -

150 |-
100 |

SF (kN)
o

-156.4

-300.5

TrteRNAL CoLumMN C:Dundaﬁ.pm—v anf
AXiAL LOADING oud MOMENTS mem AMNALYSIS

BEAM DAY CoLumu Dergiat LOADE [foL MemENTS
kN iy LN

TeTaL IMPDSED DEAD ToP [BeTTom
=24Rl L | 2 1 2 i 2L j2qiie
;:\f&'.w_w
Roof [ 242|244 54 $3 195 191 3154
AT RN T 164 153 3158
Sw) = |2
o0 53] 36| 339
3d £, 226 290 140 13 ISR o4 niza
243 1 117 U7 id2 n 31 i 5D
Sw o 1% i3
sy 139 (-2 13
“ea ELL198 ) 2901140 3% 158 o4 32758 Internal Columns
2481 117 Y 137 117 35 |65
S, ] 1 3 r—l—\
bid 328 266 BI3
{sb 60, J 300 | 29218 137 153 {58 19| 34 T 245 — 301 253 —156
252 ¢ teo g 124 7] - | . SFF  =|| 253 =292 120 —35
sm. o & 7Y 85 —122|| 228 —181
Féng, 573 467 RTE 1182




NM (kNm)

SF (kN)

FIRST FLOOR BMD All Cases
450 T T T T T T T T T T T T T T T

Length (m)

FIRST FLOOR SFD All Cases
400 T T T T T T T T T T T T T T T

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

Length (m)

time (0)—t,=0.7s



Plotting Column Moments

Upper Lower

108.5 71.2

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.

—35.2 —18.5
—36 —23.6
116.7 76.6
M = —65.2 —34.2|| kNm
col
2.4 1.6
32.9 21.6
16.6 8.7
—-52.1 —34.2
1 Number of Columns]
i Col Case:=|1. cols FF) 2
Define [ 5 N_ ;,s,=rows(L)+1=3
@1 O2 O3
nn3 =1
nn3
Max .. o ::Max[MaxiAbs [col(Mcol , 1]]]:116.7 kNm Min_) iop _Mln[MiniAbS {col(Mcol , 1]]]:2,4 kNm
Max ., o i=Max [MaxiAbs {col (Mcol , 2]]] =76.6 kNm Ming ; o i=Min [MiniAbs {col (Mcol , 2]]] =1.6 kNm

oments ]

[Scale to plot column m
Maxcol top

SC :=round = , 0
MaXcolibot

nn3 =1 FDN =0.

Note: In CASES 1 & 2, the column moments at joint 1 are large

-2 +_ compared to C/}SE 3 Hence. the Plot vyill Igok§ odd, and t.o
avoid such a situation, a SCALE is arbitrarily introduced in
PLOTTING the column moments

75 Already defined at the start

[Call Program 36: To Plot Upper Column Moments]

MCO_Zto := Plot UP Col M

[col[ . 1], L, nn3, H,,1, sc]

[Call Program 37: To Plot Lower Column Moments]

MCol, . :=Plot LOW Col M[col(

col’

2], L, nn3,H,., -1, FDN, sc]

Moments to strings

nn3

CALL Program 38: Convert Top Col CALL Program 38: Convert Bot Col
Moments to strings
"108" "71"
Mcol]— V=357 MSTR, . ::MSterot(nnj’ Mcol]— D=3 G

MSTRtop 8= MStr2top (

n_3g" n_ogn



[Call Program 35: Stack Upper Col matrices]

3.9°0

Cordstop := STACK MColtOp =] 6.7 0
[T Yeors]] [12.7 0

Upper Column - Cordinates to plot moments

6.70 L Upper column

03.5

8 0
8 3.5

J\

14 0
14 3.5 L. Upper Vertical lines
MCol =
—1.9 3.5
0 3.5
8.6 3.5
8 3.5

]

J \

14 3.5

[—1.9 3.5]
3.9 0 L Farend of
[8.6 3.5] upper column.

6.7 O

14.6 3.5
12.7 0

Call Program 40: Plot UPPER column moment
string values

PTS, , :=Plot_Pts (nn3, Cords MSTR ]
op — top ! top

3.9 0 "108" 6 "black"

[Call Program 35: Stack Bottom Col matrlces

—-2.50

Cords, , := STACK (MCol, 8.7 0
[ (N ] 14.8 0

Bottom Column - Cordinates to plot moments

o o] ] T
—-2.50
o

8.7 0 L Bottom column

14 O
14.8 0

0 0

0 —4

8 0

8 =5

14 0
14 —4

J \

MCol, . = L. Bottom Vertical lines

14 —4 =

[14—4]
|25 o]

-2.5 0 L Far end of

8 —5 bottom column.
5 o]

14 —14
14.8 0 —_—

Call Program 40: Plot BOTTOM column moment
string values

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

—-2.50 "71" 6 "black"

FDN =0.75

PTS,,, =| 6.7 0 "-35" 6 "black" PTS, . =| 8.7 0 "-18" 6 "black"

12.7 0 "-36" 6 "black" 14.8 0 "-24" 6 "black" nn3 =1
XY Plot Settings for Column Moment Diagram CASE nn3 =1

E :L . _Max(HLc,HUC]+l i
XYPlOtXLimMin = —6 XYPlOtXLimMax = - + 4 Col Max "~ m -
XYPlOtYLimMin 5 = YColiMax XYPlOtYLimMax = YColiMaX
FDN = "Fixed Foundation" if FDN =1
XYPlot, . . =2 XYPlot .. . =1 cond TXT :=
R e "Pinned Foundation" otherwise




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

FDN_ .4 = "Pinned Foundation"
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") =1
MyTitle := concat("lst Floor Col BMD: Case ", num2str (nn3), " - ", FDNcond):"lst Floor Col BMD: Case 1 - Pinned Foundation"

setprop ("XYPlot5.Title.Text", MyTitle) =1

setprop ("XYPlot5.Title.TitleFont", "Trebuchet MS,7pt")=1

Case number ~ nn3 =1 ce = 0oTo | Foundation Columns Pinned at Base |
Check with plot
1st Floor Col BMD: Case 1 - Pinned Foundation .[
6 T T T T T T T T T T T l
51 i
Upper Column
4 B 108
3} : 7 7 - Mcol =| — 35| kNm
nn3 1 - 36
2+ i
— 1F i
B [Bottom Column]
En Uy 1 108 35 -18 -36 24 B 71
L 4L i M —=| — 18| kNm
nn3 2 — 24
2 i
3 i
4L i
5L i
_6 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)
Upper Column Bottom Column
[ o) time (0)= £, =0.7 5
108 71
M, =|-35|kNm M_, =| — 18| kNm Case 1
11 1 -36 12 | -214
Upper Column (Bottom Column]
117 77
M, =|-65|kNm M_, =| — 34| kNm Case 2
21 2 22 2
Upper Column [Bottom Column]
33 22
M, =| 17 [kNm M, =| 9 | kNm Case 3

31 | -52 32 | -34



