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SOMMAIRE

Vu que ses activités auront augmenté à la suite de la

construction du barrage de Nangbéto sur le fleuve MONO, la

Communauté Electrique du Bénin a initié le projet de construction

de son siège social à Lomé.

C'est ainsi que l'exécution du gros oeuvre dans la

construction de ce siège a été confié à l'entreprise GOMEZ.

Cette dernière nous a proposé dans le cadre de notre projet

de fin d'étude d'étudier son immeuble administratif qui sera à

sept niveaux:

- le sous-sol

- le rez-de-chaussée

- les, cinq étages

Dans ce cadre nous tenterons de faire la présentation des

différentes phases de l'étude.

Ainsi nous aurons:

- l'analyse structurale de chaque partie, et une fois

celle-ci faite les calculs seront effectués à l'aide de

l'ordinate~r avec le logiciel P. Frame. Ainsi nous aurons les

efforts de dimensionnement

- le dimensionnement des différents ouvrages en utilisant la

nouvelle norme canadienne

-le plan de béton des différents ouvrages.
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INTRODUCTION

Après l'étude que nous venons de terminer, nous nous sommes

proposés d'attirer l'attention des projeteurs sur le c6té

essentiellement expérimental de la technique du béton armé.

En effet, les calculs font un large appel aux lois

fondamentales du comportement de la matière; ce qui leur confère

un aspect à la fois scientifique et mathématique.

Prenons conscience que l'établissement d'un projet tel qu'il

se pose peut se résumer ainsi:

Prendre connaissance du programme des actions à prendre en

compte (charges)

- Prendre connaissance de la nature et la résistance du sol sur

lequel la construction devra être édifiée

Concevoir ou imaginer une structure qui pourra conduire les

actions prévues jusqu'au sol 00 devront se trouver leur réactions

(semelles)

Par ailleurs nous demeurons convaincus que ceci ne saurait

êt~e fait que si le projecteur est capable d'imaginer les

dispositions générales d'une structure, sans calculs mais en

faisant appel à ses qualités de constructeur à savoir:

- Connaissance d'une plage importante des formes de structures

possibles

- Notions quasi-instinctives des compositions et décompositions

des forces et leur cheminement. Ainsi que les sollicitations

(efforts normaux, efforts tranchants et moments fléchissants)

crées
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- Sens de simplifications des formes et de l'économie des

moyens

- Sens de l'esthétique et de la construction

Imagination, réflexion et persévérance et surtout un solide

bon sens et beaucoup de travail.

Une struture ainsi conçue dans ses grandes lignes et

prédimensionnée par quelques évaluations simplifiées et

approximatives permettra d'aborder les calculs proprement dits.

Ce qui permettra de dimensionner définitivement chaque élément

en conformité avec la sécurité imposée et les règlement en

vigueur.
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SDFTEK SERVICES LTD _

_ Micro Engineering Software _

REGISTRATIDN ND. 100158

P-FRAME

Release 1. 03

<C> Copyright Softek Services Ltd. 1983,1984

--------_.------------------------------
STR_ 1.2 INITIALIZING DATA DRIVE A

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL YOUNGMOD SHEARMDD
MEMBERS JOINTS SPRINGS SECTIONS LD CASES LD COMB (MPAl (MPAl

6~:; 4L 0 '7 ::~; 6 :.~.~ .tl0 0 0 10000

CLIENT: ENTREPRiSE GOMEZ ICDTONOU IBENIN
USER NAME: VIADINOU JEAN-BAPTISTE
FRAME DESCRIPTION: SOI_UTIDNDE CADRE RIGIDE
UNIr:'; (1'1/]);' 11
BANDWIDTH OPTIMIZATION (YIN): N

.~ .:,

:"',;1

,." "
.: :.,~

~:. ".



BTR_ 12 JOINT DATA DRIVE A

JOINT
NO.

1.

3
4

6

:3

10
1 1
~ '",:,.
J••,;',

:l ::~:

14
1.5
16
17
18
19

·~,'·1

~::•.J::.

''''-:r..::....:.

34

43
44

L:J-6

X-FREEDDM

o
o
o
1

1
.,
...

1
<
J.

1
1

1
1.
1
.),.
1

1
l
.,
.r.

1.
1.
l.
1.
.)
.r.

1
1.
.,
.s.

1.
:l
1
1
:l
1.
.,
...

:1
i...

1.
1.
:l
l
l

Y-FREEDDM

o
c)

:l
1.
.,
.r.

1.,..
1..,
.l

-r
.r,

:1.,..

1.
1
1.
1

1

.,
.r,

J
l
.l
l.
-r
.t

l
1.
1.
1.
.,
.i,

.,

.s,

Z-FREEDDM

o
o
o
(1

:1
1
:1
1.
1.
1.
1
1
1
1.
1
1.
1.
1.

1
1.

t...
1
1

1
J

1.
:1

1

1.

:l
:1.

l
.,
s.
.,
.1.

:1
l
.,
.i,

X-CDDRDINATE
(METERS)

+?a 7:500
+ :1. 6" ~':':':~51)O

.!..0" <>()(l()

.+.::~; .. 2~500
.+.C?" 7'::;U()

+ J 6" 2::.iOO

'+':~~4" ::;000
'+0" unen
·+:S .. ~~~::jOO

+ ?:::~" 7~:;nO

+~?~.s" ~5(JO(J

+.:~:;" 2:300
+C?" 7;:iOO

'+':!. b" :2:=:00

+2::~;" ~3()OO

+:~?" ~SOOO

+:::: .. 2~500

+:::':::S ,. :3000
-z. ::~.;OOO

-l- l t:. " ~.~~ ~:;o 0
+2~::':" ')"~,:;('!O

+:~:~~:" 50UO

Y-CODRDINATE
(METERS)

-+-0" OO()()

+0" 0000 1

""'0" OOUr::)
+-0" 0000
"[":3" 5()()()

"'::::;" ~::;OOO

+3" ::i(i()(l

+:::" ~5000
+3" ~iOO()

+3,,5000
·!·7 " ~=:;BO()

+ ,":/ " ::it3()U
-+·7" ~jtJOO

·1·· 'l " ~)DOO
+7" 5E300

+ :1. :1. .. ;"::2C()
+ 1 :1. .. :3:,,'00
-,,:1. 1 " :~:.2CO

+ 1. 1. " ::::;200
-l- 11 .. :::::200
+:1.1 .. ::":200
-+.:r. s. 0600
+1~:,,,0600

,+,15" ()ÔOO
+-15,,0600
+ 11~5" ()600
-+1;-),,0600
+1E::,,8000
'1"1. D If 13000
+-18" E:OOO
+l13"DOOO
+,1B " i:30()O
+ 1D .. cociO
-+:~2" f.3f:300
+::2" E~800

+:2::2" St:::OO
+:2',2" BDOO

-+2:2" E~BOO

+26" .;;"::0200

+26" 6200-
-+':2 6" /::,20U . :
+·~.?6" 62()i)



STR_ 12 MEMBER DATA DRIVE A

Section Properties Data:

SECTION
NUMBER

~..... '

.",

X-SECTIONAL
AREA (MM2)

+\:"'(), i,)i.)(l" O()O

-l- 1 :"20 ~ ()OO" 000
+-:1. ~)n~! OU() ,. oqo
+:?CO, OOt) .. (1('!()

.+.:~:::ll() ~ oete) "000
+lHi.)~ UOC)" CUO

MOM. INERTIA
1.0E+06 (MM4)

+1 ~I hOO~ 000
+.:::::! l :~2~:5" ()() 0
+l·1-~1 16:::::", h{::.6
-v, 200" ()O()
+::.:=;:, 4UC~" r)()()

'·'·'b ~I ::~OO" (>O()

SHEAR AREA
(MM2)

'+-7':'; ~I 000" ()O(~

+-:1. ()O ~I 000" 000
+.L~~~~::5!, 000" O(iO
+166:,660 .. 000
+~200~1 (l1.)0" OU()

+'l~~O~ 000" 000

Member Connectivity Data:

MEMBER,
NUI'1BER

1

/1
.~!'

1-='
, ..J

7
8
Cf

:i, Ci
1 1

14
:r. ~5

16
17
lG
17

21

.-:' s;
..: .• I.J

""-;'7..:.. /

,":\C)
.J.',. /

LOWER
JOINT

6
:1.:::'

.1 f3

'1 -~.
.J••.•••

~::7

·•..'1

26
.. ~, .,::..

7'

H
ci

:L 1

GREATER
JOINT

"1••.'

:24

19
.-'\ 1::;­
.c;... .J

/1 ..:~.
ï··~.'

"";'T"";

.':'.,::.

44

l~) -l
• •!.

::::: :~::

::~;9

ci
l •••'

lu
:1. :2
:L ::~;

LOWER END
TYPE

1."
.,,.
:1
:J.
"

1.

1
"

'r
"

.,

.r.

"

,1.

1
1.
"

.r.

1
1
"

.t.

1
"

1

1.
l
1
1.
l
"

.r,

1
l
1
1
1
1
"

.r

:1
1
.,
.r.

1
1
:1

GREATER END
TYPE

1
.C

:1
.,.,.

1.
1
,1.

1
1
1
1
1
!.
l
1
1
.l
1
.,
"
1
i
"

".
:l
1
"

,~.

1
:1.

1
1.r.

:1
"

.r.

1­
1
"

1
.,
.r.

:f.

:1

SECTION
NUMBER

r.:.-
,J

C'
,~j

;1
-r

4-
~:::

2
"

.C

C'
~j

~5

,~,

/j.

2
?

"

"
c:;<

""
:=:;

4
i,l

2
2
1
C~·

,;J

"",.J

4
i'-T

r»
~.

,-'
~;:.

1 '.

~;;"

7
7

7
_....

ï
"'1,
7
,/



42

44
Il r:::;
-1',-'

51
r:;:'"
"..J .•~.

56

5f3·
SC)

60
61

20

'~\7

.,;" ..:

."2::.i

27

:::::0
...:. :1.

";:"'-;..... '..:..

30

11
42
1)...,.

44

16
l El
1 "?

.-~, :~)

.'::.,:::.

·~'"I·

'î ,.
.":;.1::)

t. "

:~:;ô

_·~·o

... ' ,/

ll·O

1
1
1
1
:l
1
t
l.
.,.
1
1.
1
l.
1
i.,
-r.,.
:1
1
1.,
1
l.
:1.

1.

-bO-
:l
1.,.
:1

.,.
1

l.
1
.i,

:1.

1
1
:1.,
.i,

.,

.c

l.
:1
1
1
1

-r
i

7

7

s:cc

l.....)

L..
1.•.'



STR_ 12

- 64-

LDAD DATA DRIVE A

LOAD CASE 1

Initializing Data:

LDAD NO. OF NO. OF
CASE LoADED LOADED
NO .. JOINTS MENBERS

l ll6 U

Joint Load Data:

DESCRIPTION

F~ECoRD

NUMBER

..'1
-r

~.i

9
10
1.1
:1.2·
r:­
14
1 ~j

1 L
J, \.-'

17
l E~

19
20

...... '-;r..~....:'

,","7
.L. j.

-~...~.,
',.'.1.'.•

LoADED
JOINT

:1.

J7
l !C':
1 '-:)

24

::s :L
:::::2

-;~. L._,'....'
·~·,··t
,_, i

HORIZONTAL
LoAD (KN)

+0,,0000
+·0" 0000
+0" ()()(iO

+0" OO()tJ

.j..o . O()~)O

+(i" OOüU

.+-(; .. O(.~()()

+-1)" UOOO
+~)" ()()()l)

-1"0,, O()i)O

+'()" Oi)OC'

-l..(1" ')OO()

+·U.,O()()()

'+'1)" 0000

+0,,0000

+0,,0000

+0,,0000
+'0" O()OO

VERTICAL
LoAD (KN)

"["0" O()(>(i

'+-0" (l()OO
+0,,0000
+0" ()()()O

····:;~9i3" 1.1·200
··..·2f:l,~, Il c/()OO

-"2t~6" ').>000
·····~.?4f3" C;:O(i()

+(1" U()OO
'l''(),, t:)()(i()

r_·:~:'!):2 .. 100U

-+-0" oooo
-j .. () " ()()r:)O

-- 1 ? l " l :~;OO

-,,171,,1::::;00
+0 .. 0000
+0" OOCI(:Z

--:~?()1" 7:~~OO

·.... 27~; .. ,h200
..... ~. '7 :l " J :::::00

+0,,0000
+(J" (JOOO

·····204" O~~;()(J

···.. 2.t:~()" ::::600
..·_~·:~F)C)" ::::600

.1. '7:-j l: f..?:::::O()
"1"0,, 0000
.+. Cl" O()()O

·····~::.2(3" 67UO
....·2~::;7" (7~~:OO

EXTERNAL
MOMENT WN-M)

+0 .. 0000
+0,,0000
+0" O()OO
+.() " ()OOO

··..·~~;;3" ::.iOOO
+0 .. ()OOO
+,0 .. 0000

+,~;t3" /+000
+0 .. 0000
+'0 .. OO()O

+'9::~:" 2000
,+,0 .. ()OnO

"1··(:'1" 0000
+60" 40(1(i

'1"0,, 0(:100

'+'0" OO()O
..... ~~; 1" (3000

-l- 0" (J(J()(.1

+0,,0000
+51 " E3000

+0,,0000
+0,,0000

..... ~:; 1" f3000
+0 .. (!OOO
+'0" 000(1

·+·5:l , E~()()O
+0,,0000
+0" (JOOO

+0,,0000
+0 ,,'OO()()

+5l,,8000
+'.) u 0000
-!:·O" 0000

-"'~'j 1 " DOOO
+'0" 0000
+0 .. 0000

-l"~; t " ;;:3000



40
41

44
45
46

il·\.)

44·
'4'~;

4(,

"1-0 .. OOÔO
'+-0" 0000
+0,,0000
,+,0" 0000
+1).1)1)01)
'+'0,.0000
+0,,0000

+0" O(.I()O

+()" ()()O()

..... :::'~ f.l· 5" () ~S()U
··_·~,24::S ,. 0500
·····1 '~l:l " 7500

+o"uooo

+0" OO()O
'+-0" 0000

·····~::il" SOOO
+()" 00\)0
+1).0000

+.~:) 1" [3000
+0,,0000

LDAD CASE :2

Initializing pata a

LOAD NO. OF NO. OF
CASE LDADED LOADED
NO. JOINTS MEMBERS

"') ..q.(;j Cl.c

Joint Load Data:

DESCRIPTION

RECORD
NUMBER

.......

.,::.

5
6
7
(3
q

10
l :r.

12

1 ..:}
15
16
:l7
:l. tl
:i. S-'
20
r:~ '1
..: •• ..1.

::::4

28
2'i

31
-;r...,
'.':'.'::'"

'-:',,':'

LDADED
JOINT

"
,",.,
.,::.

8

:1.7
., Cl
J.I.. f

20

2'.7
'ir-',
....::.C.i

HORIZONTAL
LOAD <KN)

'+'0" C(!OO
+011 ()()(lU

,+,0" O()()O

+(!" ()(.iOr)

+,0" ClOO()

+0,,0000
'l'() " ()OOO

+0,,0000
+()"O()OO

+'0" OC'OO
'+'0" onoo
+0,,0000
+'0" U()':)U

+0,,0000
+0 .. 0000
+0" 000('

+0,,0000
+0" U()OO
+O"OOOU
..J.(l" UOOO
'+0" O()OO
+'0" ()()OO

'+'0" OOO!:)
+0" ()I:)OU

+0" ()OOO
+0., t)()OO

"1"0,, OO()O
+()" O()OO

+0" ()OOO

+0" \~)OOU

+'0 .. 0000

VERTICAL
LOAD (KN)

";"0" 0000
+0,,0000
'+'0" 0000
+'0" 0000
+ o, !,)()OO

"'-':L 9=;" 0000
"":::4::::'" 7:5()O

-j··c" 0000
'1"0,, 0000

.... i :1. ':?'" 0000

..... l 4 /.:- " :'? ;:.:; 0 C!

:1. /1·iS" ?~500
·····90 ,.. O(J()O

+0" r)OOO

+0,,0000
...~=.;()" /]·000
:l 1 :L " :L ~::5t)O

-:[ :l :[ " :l ~500

-··:50" 4000
+0,,0000
+(;" 0000

·..~é:,6., :1.500
:1. 1 :l. .. :1. ~500

._.. :J. :L .1. " :l ::;00
·····':50" [~·Oi:·\O

+'0,.. 0000
+0" ClOO()

·····(-:,6" J. ~7;OO
·····1 l J " J ~:500

·····ll:\." l~.::.iOO

_··~:;O" 4000
"1-0" OO()O
'+'0 .. O()OO

EXTERNAL
MOMENT WN-M)

'+'(1" 0000
+0,,0000
+0,,0000
+0,,0000
+()" 0000

"-~:;8" 9000
+0,,0000
·~·O" 0000

+69,,4000
.+.{)" 0000
+0,,0000

-zs. :':::000
-l"0" 0000
+0,,0000

+./.].1." 7'000
+0,,0000
'+'0" ()OOC

··-31 " ~500!)
+0,,0000
+,0 ... 0000

+::: 1 " ~5000
+0,,0000
+0" O()OO

·····:~:.1 " :~jOOO
+0,,0000
+1),,1)01)0

+:~:'l .. ~.:~O(>O

+,0" 0000
+0,,0000

--·2:;:1. ,_ ~5000
+0,,0000
+0,,0000

··f·· :::: :i. ,. :5()()0
+0,,0000
+'0" ()O()O



,,;,. /

·.':'L::

1::::7
" ";!'<:'.
1: ..~, 1••'

il :~;Cf
1 _

I:~ll)

I~ l:j. 1

+0,,0000
+0" O()OO
+0,,0000
-1"(}" 0000
+0,,0000
+0,,0000
+0,,0000
"1"0,, O()OO
+1)"0000
+,0" ()OOO

';"0" 0000

"-'~5()" 40()O
.... J l :L " l ~5()()

·..··:i j l " 1. ~";OO

+'0" UO()O
.+.() " nonn

"'''1.4,. '.)()OO

"",30" H7';~.:jO

"'-1 '(.1·" OO()(!

+0,,0000

..... :~; 1 " ~:;OOO

+.() .. 0000
""'OR OUOO

+::; 1" ::;000
+0,,0000
+()" OOC-!O

. ,-~~; 1 fi :)000
"1"0,, 0000
+,0 .. 0000
·+·D" SO()O
+0 .. 0000

LDAD CASE

Initializinq Data

LOAD NO. OF NO. OF
CASE LOADED LOADED
NO. JOINTS MEMBERS,

~' '7 (1'.,,'

,.

Joint Load Data:

DESCRIPTION

RECORD
NU~BER

1
.1.

6
7

LOADED
IJ OI NT

&..
'L?
'lB
2,,1·
,

,:3;()

HORIZONTAL
LOAD <KN)

'+':?~)" 9000
+:?'7'" 0000

VERTICAL
LOAD <KN)

+() .. OO()O

+'0 .. COOO
'"1"0" 0001.)
+0,,0000
-+'0" UOOO
··l'·() .. !)OO()

+0" O()(\i)

EXTERNAL
MOMENT <KN'-M)

+,0" 0000
+0 .. 0000
'+'0" 0000
+0,,0000
,+,0 .. 0000
+0 .. 0000
+0,,0000



/ ,/ ,
v, -"

STR. 12, LOAD COMBINATION DATA DRIVE A

LOAD LOAD COMB LOAD COMB LOAD COMB LOAD COMB LOAD COMB LOAD COMB
COMB CASE FACT CASE FACT CASE FACT CASE FACT CASE FACT CASE FACT

o

o
(1

o
o
o
o
o
(1

o
o
O·
Ci

o
(J

o

(1

o

o

o
Cl

o

j",.... '

, ,
'.,"

(;

o

o

o

o

o
i)

o

o
o

'.~"

o
o

i)

o
(.\

Cl
o

()

1)

()

o
o
o

<)

o

1.)

o
o

o

o

o
0'

o

()

1)

(1

1)

(1

1)

o

o

o

o

o

o

1)

C,

o
(1

o
<)

o

o

o

o
o

(\
',,'

o

Ci
o

o
o

()

o
o
o
o
o
1)

1)

o
1)

o

(1

o 0

o
o
(1

o
o

o
o
o
()

o

()

o

o
o
(1

o

o
o
;"'~.....

o
1)

o

1)

1..5 0

1 ,,()~5 ::~;

1" ~5 (1

()

:1.

o ()

U 0

o
o

o
o

o
o

o

()

()

1.)

....,1" :':5 o

o'

"'..::.

,.)

o
o
o

o

1)

o
(1

o

,[

1" 2::; ::::;
o
(;

o

o

o ;:)
:1." 2::;; 2

:1. ":2::; 3
(J ()

()

o
(~

o

o
(J

-r
,C

(1

:1.

(1

(1

:1.

()

l",
' ....

o

{'I
".J

o
1)

o
o

:1.

TUTr-\L.. bTF:UCTUF;E DI:::CnEI..::S or I::'F<EEDCJI'·I =" 1:,:6
THE HALF-BANDWIDTH = 21 AT MEMBER 2



5TR_ 12' JOINT DEFORMATXONS DRIVE A

MEM LD. X-DISPLACE Y-DISPLACE
NO. CSE JL. MM. JL. MM.

1 :l ·~O;OOOOO ~'()n(10000

2 +!)~O!)OO~) -i-ÛnOOI)00
3 +C)~OOOO() ~'O"0000CI

2 -,(),.0703() --'()~3423iJ

.~ ·~·2~122:l4 ~'Ob07(l55

:~; I .._-(; Il' 6~.:=_;7::;6 ..... :1. " f3~j6~SO

ROTATION X-DISPLACE Y-DISPLACE
JL. RAD. JG. MM. JG. MM.

·~o .. ooooo "··(1,,(19519 -(),,95523
-~O,,(J()OO() - .. (:1 .. t:l) (J3<:l ····()u:3423()
·~O"OC)OO() ·~·2N122:l~ +(::).,07055

-~·(:I"O()()~·j. -:I"J.0773 -2 .. 6(j2()4
~··I)"C)0014 --Q .. 53t)8C) --·0.,7'742(]

ROTATION
JG. RAD.

..···0" OOOOf3
-···0 .. OOi,)08

··..·0" 0007:2

+0.00041
·~·O" ()OO 1·'1·
·'·'0" 00076

'_'0 .. GUO::? t
..···0.. 000J.2
··'0,. o00 6.,.1·

--()"OC)()21 -·1"1~·74·2 -·:~ .. 21271
-'-(:)"r~)C(:):l2 ··-·r:l u 5 5 8 3 9 -0,,94537

4 1 -1.'10773 -2.60204
~, --(::l,,:,S:3é)[IO ·····ü,' 7942']

+0" :.::: :1. :521

·· ..·0 .. 000:2:::
""C'. oon1 ti·
·'··0" 000::;6

r.::
.~

Cl
u

9

" ri
.!.' .•'

11

12

1 ·,.
'-'

1

1

.,.,

l" .
",
~::.

1

..~,

1

1

.,

.r,

,.,
,~

::~;

1.
"'1.,::.

,",·1 .. :,1l~··7·~J·:,?
""f) .,.:.;j:-:';('3:::7

,0" 6('::':2::':
-l- :i. 6 "t»434

+0,,'00000
-l..() " 0(:'1)00
Ai··O" 00000

--,0" '1l :2::02
···U" '()77'2:l
.+:;~" :lUl~::8

-·0. 6~:jJ. Il
--0" ~~:::':704

+{~" () ..q·=·~1~5

·"'0 .. 5:',~':':h9?

+'9" 71 ~':::i~,?(,

·····1 .. ,1~5'765
M·.. n" ~;(::,/I·l )'

-l- :1. :,2 .. ,74 ~.::} 5::j
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STR. 1.2 SUPPORT REACTIONS DRIVE A

JOINT
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4
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Cl'1B
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::::.

X-REACTION
(KI'JTS)

+1\7,,4~54

'+'~?6" b:?i~

·····/]·5" :1. E~fJ

·····lU~ lU7

·····75" ~;11~\

·····"73" ~?C?O

·.... 49" :1. b:::;

·····~?2" ?H7

..... i:." 9 " El5",
"~··4:!. " 62"/
·····6~.:;" :~~04

Y-REACTION
(KNTS)

+:~?U l 0" 0::::':::'::
+-171:/0" Ud~~;

+-2:l :~:;C?" l Cf:l.
+. ~,? 4 :::; il· .. 6~? 6

+2:=.;06" 1 :51
+ .~~;:l /1·.9" lI·C)El
+::::;ll·:20" Ph/j·

··1 .:::;42~~; .. 42'?
+ ::::: I.l ~::.; :1. " 6 :1. (")

Z-REACTIDN
(KNTS-M)

--.:::~t..) It 4Q5
""'::::;6" ()?C}

··--1 ./.::~" 2:1. €3
+77" 6~::';7

····1 ~:;t'3 .. ':752

·····E~" 26B
+169,,~)15

+ 1. 1. fi" ~';:,:~ 1
"-128 .. :~7c;

..... f]" 5',/0

''''11"7~:;O

+:1.65" (~)(~):L

····177 It .24· C)

+-110" 2::::;5
''''1:::0" 0~';4

"1":20,, 0:::::::;
+27.704

+16:1.,,711
",,1 ::";0" :22~:;

-l- 1.27 " f~jC;>:3

·····E~2" 061

(
---------------------------------------:--,--, .

( \'

(

(



A-02; :

CALcuL tE ~TRucTURf

"POUR Lt bIl1EN~î()NNEME",T

DE Lf\ 10UTRE: C.ONTINUt_

SOR TI t bl 0R \)llN.A-TEY K ..
~'STRUC 02."

" .

., .

~



SDFTEK SERVICES LTD.

_ Micro Engineering Software _

RE6ISTRATIDN NO. 100158

P-FRAME

Release 1.03

<C> Copyright Softek Services Ltd. 1983,1984

STR. 02 INITIALIZING DATA DRIVE A

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL YOUNGMOD SHEARMOD
MEMBERS JOINTS SPRINGS SECTIONS LD CASES LD COMB (MPA) (MPAJ

2/:· ,-,1:= () L -v 2·Q()()O 10000..::.....) '.-' u "

CLIENT! ENTREPRISE GOMEZ /CDTDNDU 18ENIN
liSER NAME: VIADINOU JEAN-BAPTISTE
FRAME OESCRIPtIo~l: SOI_UT ION DE CADRE RIGIDE
Ui'HTS (1'1/1): /1
BANDWIDTH OPTIMIZATION (YIN): N

,1
\
J

,/
\,

... ,;.'.'
':./

.' '~.';~ -,»
.. "

• ,.' 1

"
"

, ,1

1

:·1

," .:



.:l r
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--------------------------------------------------------------------------------
STR. 02 JOXNT DATA DRXVE A

J'OINT X-FREEDOM Y-FREEDOM Z-FREEDOM X-COORDINATE Y-COORDINATE
NO. (METERS) (METERS)

1 0 0 0 +1.7500 +0.0000
2 0 0 0 +8.2500 +0.0000... 0 0 0 +14.7500 +0.0000'-'

4 0 0 0 +21.2500 +0.0000
5 1 1 1 +0.0000 +3.5000
6 1 1 1 ~"O. 8750 +3.5000
7 1 1 1 +1.7500 +3.5000
8 1 1 1 +3.3750 +3.5000
9 1 1 1 +5.0000 +3.5000
10 1 1 1 +6.6250 +3,,5000
11 1 1 1 +8.2500 +3.5000
12 1 1 1 +9.8750 +3.5000
13 1 1 1 +11.5000 +3.5000
14 1 1 1 +13.1250 +3.5000
15 1 1 1 +14.7500 +3.5000
16 1 1 1 ~·16. 3750 +3.5000
17 1 1 1 +18.0000 +3.5000
18 1 1 1 +19.6250 +3.5000
19 1 1 1 +21.2500 +3.5000
20 1 1 1 +23.5000 +3.5000
21 0 0 l ' +24.5000 +3.5000
22 0 0 0 +1.7500 +7.5800
23 0 0 0 +8.2500 +7.5800
24 0 0 0 +14.7500 +7.5800
25 0 0 0 +21.2500 +7.5800

---------------------------------------



STR_
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02
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MEMBER DATA DRIVE A

Section Properties Data:

SECTION
NUMBER

1.

X-SECTIONAL
AREA (NM2)

-l- :l7~:.:5 ~l ()OO u 000
+2:q·O, 000" 000
-zi o, 000" OOU

NOM. INERTIA
1.0E+06 (MM4)

+ ~::; ~l (/·4 ~:::.i " fJ:.3 ()
+]!l 200" 00(;
+6 ~I ~:::O()" non

SHEAR AREA
(MM2)

-l- 14~.5 ~ ~:~~JO" 000
'+200, 000 ~ 000
+ J. 7::;, ()O() " 000

Member Connectivity Data:

MEMBER LOWER GREATER LOWER END
NUMBER JO INT JOINT TYPE

:[ 1 "7 :L
:;:~ "7 '-.)":1 1.

2 1 1 .,
'r .,.
il :[ 1. 2::::: :[

5 ~::: 1 ~:;
.,

.- .i •

6 1 r;=: :.:'4 1'-'
R'Y .q. 1 i:? :1..'

13 1. 9 'Rll~: 1.•::.\.J

9 c::· 6 1.......

1. (; (~::' 7 .,
.r,

:1.
., 7 C~ 1.,.

-t ,~ Ci C;) 1" "'- '... 1

1.
.~. 9 1. 0 1.'._'

1. 4 1o 1. 1. t
1. ,::::

:1. :1. -t .-, 1.,.., •C .,::.

l. 6 1. ,~ l. ::::: 1.,::.

1. -7 1. "::. 1 4 l, '._'

l. CI -t 4 1 1:::- .,
C~ .,. ._.1 .,.

19 1 1:::' 1 6 :1.,..J

::?O 1. 6 l. ? 1
~ 1. 1. "7 ., 0 -t
"'- .z, L' ,.
:-~::

., E' 1 9 1..r. -,
"'\"7"

:1. 9 20 1...::..,~,

2~l 20 ":', :1
.,
.C

GREATER END
TYPE

1
1
i
l

1
1
l
1.
1.
1
l
1
1.
-t.,.
.,
.r.

1.
1
1.
1

:[

l
1

SECTION
NUNBER

,..\
...::.
.-,
....:.

......

.c;

..:'

::;

.3

3

.~' ; .
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STR.02

LDAD CASE 1

Initializing Data:

LOAD ·DATA DRIVE A

LoAD
CA5E
NO.

1

NO. OF
LoADED
JOINT5

..~;

NO. OF
LOADED
MEMBER5

16

DESCRIPTION

Joint Load Data:

RECo'RD
NUMBER

1

3

LoADED
JOINT

".,.)

r:11-)
.l•• '.,'

HORIZONTAL
LoAD (KN>

'+-0.. 0000
+0 .. 0000
+,0 .. 0000

VERTICAL
LoAD <KN>

..... ? " :~;~:500

·····1 o, ;:jUOI.)

EXTERNAL
MOMENT (KN-M>

+0" O()OO
"\-0,, 0000
+-0 .. ()O()O

Distributed Load Data

RECORD
NUMBER

:1,.,
..::.

/1.,,.
".

.v,;

"7
r

c
u

.9
10
1 :1
1.2
1 ::;
14
15
16

LoADED
MEMBER

Cf

1 ()
1 J

20
21

SLOPED LD.
KN/M 5LOPE

+0,,0000
+0,,0000
+'0 .. 0000
+0"0000
+0,,0000
-l"Ou 0000
+0,,0000
+0,,0000

+0" OO()O
+0 .. 0000
-1"() " 0000
+0 .. OOClO
-l''U,, OO()()

+0,,0000
+0" OO()O
+'0" 0000

LOCAL XV
I<N/M PERP.

'h" J '7" 0000
····1 'r, 0000
-",27" :;?~50()

-··27" 2;:,::;00
·····27" 2~500

·····27" ~?~:.500

-",27 " ~?~500
--"~:27 " 2:=jOO
---·2'7 " ~:~ l~:5q ()
'--'~,'27" 2::::';00

PRDJ. LOAD
KN/M HoRIZ

+0,,0000
+0 .. 0000
'+'0" 0000
+i)" 0000
+'0" ()OOO
+0,,0000
"!"0 " 0000
+'0 .. 0000
+·0" 0000
+0,,0000
+0,,0000
+0"0000
+-0" ()()OO

+0 .. 0000
-+.() " 0000
+0" ()f)()O

Point Load Data:

REC
NO.

MEI'1
NO.

PT. LOAD
1 (KN)

DI5T.
(M>

PT. LoAD
2 (KN>

DI5T.
(M>

PT. LoAD
3' (KN>

DI5T.
(M>

Temperature Load Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATURE
DIFFERENCE

(CENTIGRADE)

COEFFICIENT OF
EXPANSION

(MM/MMiC X 100) ~,',-

." _:\

~.~~~:~ .
------------------------------------.---

_: .. -.'. ,
":. '.



LDAD CASE

Initializing Data:

LOAD NO. OF NO. OF
CASE LoADED LoADED
NO. JOINTS MEMBERS

r; (l "•c ~::.

Distributed Load Data

DESCRIPTION

RECORD
NUMBER

1
2

LoADED
MEMBER

o,

SLOPED LD.
KN/M SLoPE

+0,,0000
+0,,0000

LOCAL XY
KN/M PERP.

..... j 4" ()('l()O

·····14" OO(l()

PRoJ. LoAD
KN/M HoRIZ

+O~' OO()(1

+0 .. 0000

Point Load Data:

REC
ND.

MEM
ND.

PT. LOAD
1 <KN)

DIST.
<M)

PT. LoAD
2 O<N)

DI5T.
<M)

PT. LoAD
3 (KN)

DI5T.
<Ml

Temperature Load Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATURE
DIFFERENCE

<CENTIGRADE)

COEFFICIENT OF
EXPANSION

(MM/MM/C X 100)

LDAD CASE :5

Initializing Data:

LoAD
CASE
ND.

ND. OF
LoADED
JOINTS

ND. OF
LoADED
MEMBERS

DESCRIPTION

1)

Distributed Load Data

4 sU~Lha~ge 51Jr la po~tee n2

RECORD
NUMBER

1
2

LoADED
MEMBER

:[ l
12
l ::::
14

SLoPED LD.
KN/M SLoPE

.+.() .. O()UO
+0 .. ()OOO
·~·o .. O()UO
+0,,000(.1

LOCAL XY
KN/M PERP.

~-.=~l+" :}:SOO
-"'~?4" 2~500

·····2··1·" 2500

PRoJ. LoAD
KN/M HoRIZ

-+-0" 0000
+'0 .. 0000
+0 .. 0000
+OnO(lOO

Point Load Data:

REC MEM PT. LoAD DIST. PT. LoAD DIST. PT. LoAD



NO. NO.

q,
;

1 WN) (Ml 2 (KN) (1'1) 3 (1<1'1) (1'1)

Temperature Load Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATURE
DIFFERENCE

(CENTIGRADE)

COEFFICIENT OF
EXPANSION

(MM/MM/C X 100)

LDAD CASE 4-

Initializing Data:

LoAD
CASE
NO.

NO. OF
LoADED
JOINTS

()

NO. OF
LoADED
MEMBERS

DESCRIPTION

Distributed Load Data

RECORD
NUMBER

1

LoADED
MEr-1BER

-r L
.L'•••.'

:L7

SLoPED LD.
KN/M SLoPE

+()" ()OUer
+0 .. noe.l ( )

+0,,0000
+1),,0000

LOCAL XV
KN/I'1 PERP.

·····:~4" 2~=jOO

-"2·:-+" 2~:5()O

.H"2 f.j. u :"2:-)00

PRoJ. LoAD
KN/M HoRIZ

+0" O()O()

+0,,0000
"I~O" 0000
+OnUOOO

Point Load Data:

REC
NO.

MEM
NO.

PT. LoAD
1 ,( KN)

DIST.
(1'1)

PT. LoAD
2 (I(N)

DI5T.
(1'1)

PT. LOAD
3 (KN)

DIST.
(1'1 )

Temperature Load Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATURE
DIFFERENCE

(CENTIGRADE)

COEFFICIENT OF
EXPANSION

(MM/MM/C X 100)

LDAD CASE 5

Initializing Data:

LoAD NO. OF NO. OF
CASE LoADED LDADED
NO. JOINTS MEMBERS

c 0 /1
-' ""1"

Distributed Load Data:

DESCRIPTION



RECORD
NUMBER

:[

2
~.

-;»

! ii

LOADED
MEMBER

(' ~-'

-.loo-
SLOPED LD.
I<N/M SLOPE

-o, O()()O

+0.0000
+'0 .. 0000
+'0.0000

LOCAL XY
KN/M PERP.

·_'24 .. 2500

PROJ. LOAD
I<N/M HORIZ

+0,,0000
+0,,0000
·+·0" ()OOO
+-0 .. ()OOO

Pei nt Lead Data' :

REC
NO.

MEM
NO.

PT. LOAD
1 (KN)

DIST.
(M)

PT. LOAD
2 (KW

DIST.
(M)

PT. LOAD
3 WN)

DIST.
(M)

Temperature Lead Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATURE
DIFFERENCE

(CENTIGRADE)

COEFFICIENT OF
EXPANSION

(MM/MM/C X 100)

LDAD CASE 6

Initializing Data:

LDAD
CASE
NO.

NO. OF
LOADED
JOINTS

o

NO. OF
LOADED
MEMBERS

DESCRIPTION

Distributed Lead Data

RECORD
NUMBER

'''1
~::.

LOADED
MEMBER

....~ ,,:,.
~::...~,
", il.,::• .:..!.

SLOPED LD.
I<N/M SLOPE

+(\" ()UO()

-1-0 .. 0000

LOCAL XY
I<N/M PERP.

"'-.24" :?50U

PRDJ. LDAD
KN/M HORIZ

+(J" (Jono
1,,0 .. 0000

Point Load Data:

REC
NO.

MEM
NO.

PT. LOAD
1 (I<N)

DIST.
(M)

PT. LDAD
2 O(N)

DIST.
(M)

PT. LOAD. DIST.
3· (KN) (M)

Temperature Load Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATURE
DIFFERENCE

(CENTIGRADE)

COEFF 1C1EtH OF
EXPANSION

(MM/MM/C X 1(0)



STR_ 02 LDAD COMBINATIDN DATA
,
DRIVE A

LDAD LDAD COMB LDAD COMB LDAD COMB LOAD CDt1B LDAD COt1B LOAD COMB
COMB CASE FACT ICASE FACT CASE FACT CASE FACT CASE FACT CASE FACT

o
1)

,-,
'.'

1)

o
()

o
o
o

o
o

()

o

o

o
o
o
o
1)

o

o

1)

1)

o
o

o

o

o
o

(;

(;

o
o
o
o

o
o

o
o

o

-0
o
-0

o
o

o

(;

o
o

.1. " ~5 6

o

o

o

o

o
o

()

o
o
o
o
o
o

o
o
no

o
o

o
o

o
o
o
()

r,)

o

()

o

.: cz: r.:.::

.i. " 1._' .~.!

!.)

()

o

O·
o

<)

o
(J

o

o

o
Ct

1" ::::,i 0
o n

n

o
o

o

o
o
o

c:;'
c•.J

o
1)

1';.

o
o
o

r:;­,.,

1 " ~5 é..
o 0

o
1 ""."J

o

o

o

L ~5

1)

o
o

o
o

o
o

(} 0
o 0
1,,:5 0

o

o

()
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TOTAL STRUCTlJRE DEGREES OF FREEDDM = 49
THE HALF-BANDWIDTH = 6 AT MEMBER 9
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STR. 02 SUPPORT REACTXONS DRXVE A
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STR_ 03 INITIALIZING DATA DRIVE A

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL VOUNGMOD SHEARMOD
MEMBERS JOINTS SPRINGS SECTIONS LD CASES LD COMB (l'1PA) (MPA)
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5TR_ 03

-AU-.

,JOINT DATA DRIVE A

JOINT
NO.

X-FREEDDM Y-FREEDDM Z-FREEDOM X-COORDINATE
(METERS)

Y-COORDINATE
(METERS)
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..' 1
4 <..
1.:::- :lJ

l .. 1l~-'

"7
t:l 1
q

1 t', o'-'

1
l
l
:1.

l
r
l
l

o
:1
1
l
:1
1.
1
l
J.
:1

+U" O()()()

+~5" O~500

"~":5 ,. n~.::r(!()

+:=:;" 9000
-l- ::~;" :1. 1~5 ()0

-l- 2" :L :) (1 ()

+ J " 9~)C'O
+ 1 " 4~?~50
+'0" "~:"~5f)O

+0" .(J·7~50

+0,,0000



· .~. '

STR. 03 MEMBER DATA DRIVE A

Section Properties Data:

SECTION
NUMBER

.,
L

.~..::.

X-SECTIONAL
AREA (l'1M2 )

+·2CJU '1 UC\()" ()()()
-']- 2 ~:.; U ~ (:; i.~) (i " O~) ()

MOM. INERTIA
1.0E+ü6 (1'11'14)

,+66\-=,,, h7()

SHEAR AREA
(MM2)

,+ l (, \~j ;' t.:. 6 (,~, " (j -:7 U
..1·:',? C:::3 ~ .:::~ -3~:' " -~:.:; 0

Member Connectivity Data:

NEMBER LmoJER GREATER LOWER END
NUMBER JOINT JOINT TYPE

1 :!.
...., .,.r,

.-, ..~.\ -..::. ..~. ... ()

.cl .,
'.- .s.

..1 't :5 ,
'-1' •1.

c- c- 6 .,
-! c_· .l.

i .. i> 7' l.~,

! fJ 1.
C D S,\ '1,., .,.
r-, J7 :1. ()

.,
"i' J.

GREATER END
TYPE

l

:[

SECTION
NUMBER

l
.......
.,~,

.-,

.c;
,~

.J::.
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LDAD CASE :1

Initializinq Data:

LoAD NO. OF NO. OF
CASE LDADED LOADED
NO. JOINTS MEI'1BERS

1. 0 9

Distributed Load Data

LDAD DATA

DESCRIPTION

DRIVE A

RECORD
NUr'1BER

:1.
,.")
,.:..

4
~:::

".1

8

LDADED
MEr-îBER

:1.

...:'

SLOPED LD.
KN/M SLOPE

-s. HHbCr
.... :::;" fJÜ(::.,(i

LOCAL XV
~<NiM PERP.

"{,. () " UOi)()

+f~)" CrO()O
i"C~" ()()O()

.+.() " U()OC',

....• M:: c:;.;:) 7 1;;;;
.... '" ! .: ... ,,.:

·..··6" 66~?~;

Pf':OJ. LoAD
KN/M HORIZ

-l··(l" ()()()O

+0" ()OOO
-+'(.1" OO(~O

+0,,0000
+C .. UUi)(t
+C\" !)OOO
'+'0 .. 0000

Point Load Data:

REC
ND~

MEM
NO.

PT. LOAD
i (KN)

DIST.
(M)

PT. LDAD
2 (KN)

DIST.
(M)

PT. LoAD
3 <KN)

DIST.
(M)

Temperature Load Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATURE
DIFFERENCE

(CENTIGRADE)

COEFFICIENT DF
EXPANSION

(Mt1/MM/C X 1(0)

LDAD CASE 2

Initializing Dat'a :

LDAD NO. ,OF NO. DF
CASE LoADED. LoADED
NO. JOINTS MEMBERS

'~'.l 0 :1.

Distributed Load Data

DESCRIPTION

RECORD LOADED SLoPED LD. LOCAL XV PRDJ. LOAD



NUMBER MEt1BçR

1.

, r,-1.

, .

I<N/M SLoPE

-~'6" 0000

- AJ,,~-
f<JIl / M PERP.

.+or.)" 0000

KN/M HoRIZ

-+-0" 0000

Point Load Data:

REC
NO.

t'lEM
NO.

PT. LOAD
1 O<I'J)

DIST.
(Mi

PT. LOAD
2 O<N)

DIST.
(M)

PT. LOAD
3 (KN)

DIST.
(1'1)

Temperature Load Data:

RECORD
NUNBER

MEt1BER
NUMBER

TEMPERATURE
DIFFERENCE

(CENTIGRADE)

COEFFICIENT OF
EXPANSION

(MM/MM/C X 100)

LDAD CASE :3

Initializing Data:

LoAD NO. OF NO. OF
CASE LOADED LoADED
NO. JOINTS MEMBERS

:' 0 "-v

Distributed Load Data

DESCRIPTION

RECORD LOADED
NUMBER MEMBER

1. 6
,."\ '7~::.

3 0
,~

4 Ci

Point Load Data:

SLOPED LD.
I<N/M SLOPE

'+0., ()U()()

"1/)" ()( ,( 1f_1

'+-0" ()()()(j

+O"OUOO

LOCAL XV
I<N/M PERP.

--.. 4 n (JUOO
..... l!. '" ':)000
-···4" 0000
M, •• ll·u 0000

PROJ. LOAD
I<N/M HORIZ

··j··O" ()()OO

+0 .. 0000
+OnOOOO
+0" O()OO

REC
NO.

MEM
NO.

PT. LoAD
1 (I<N)

DI5T.
(M)

PT. LOAD
2 (KN)

DI5T.
(M)

PT. LOAD
3 (I<N)

DI5T.
(M)

Temperature Load Data:

RECORD
NUMBER

MEMBER
NUMBER

TEMPERATUF:E
DIFFERENCE

(CENTIGRADE)

COEFFICIENT OF
EXPANSION

(MM/MM/C X 100)

..":.
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5TR_ 03 LDAD CDMBINATION DATA DRIVE A

LOAD LDAD COMB LDAD COMB LDAD COMB LDAD CDMB LOAD COMB LOAD COMB
COMB CASE FACT CASE FACT CASE FACT CASE FACT CASE FACT CASE FACT
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STR_ 03 JOINT DEFORMATIONS DRIVE A

. MEM
NO.

1

.-~,

El

LD.
CSE

-,
.i.

,
.t.
,-,
~::.

:J.

.:,.
... '

l

1

..~.

1

1
....:'
.c,

X-DI5PLACE
JL. MM.

'+'0" 00000

--0"OU:::10
-'''C" no l ::;:4

·+·C" 42::::;(-:-:2

·..··0" :L ~~ :L ::i~3

-~'O" :l /(·:::::26
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Y-DI5PLACE
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+'0" 00000
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ROTATION
JL. RAD.
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STR. 03 ,MEMBER END ACTIONS DR:IVE A

MEM LD. AXIAL (KNI SHEAR (KN)
NO. CSE LOWER JT. LOWER JT.

BM (KN-I'1) AXIAL (KN) SHEAR (KN)
LOWER JT. UPPER JT. UPPER JT.

BM (I<N-Ml
UPPER JT.
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.' r. 'C',:: :GU\a~S.e8.n. .
: Relnlo,cemênt ~aUo p (0/0) lor ReBlstance faciors Kr(MPa) ~ -~ "tJëj

Relnlorcemenl'r';: 400 MFi'a

20 25 '" 3S 40
0.854>.1;

K. (lAPa) .... "'. ..10.

0.5 0.15 0.15 0.15 0.15 0.15
Cc 0.85 <b. 1;sb

O.f. 0.18 0.18 0.18 0.18 0.18 d

0.7 0.21 0.21 0.21 0.21 0.21 Ta p bd<b. f,
0.8 0.2,5 0.24 0.24 0.24 0.24
0.9 0.28 0.27 0.27 0.27 0.27 1. b ·11.0 0.31/ 0.31 0.30 0.30 0.30
1.1 0.34 0.34 0.34 0.33 0.33
1.2 0.38 0.37 0.37 0.37 0.36
1.3 0.41 ... 0.40 0.40 0.40 0.40
1.4 0.44 0.44 0.43 0.43 0.43

1.5 0.48 0.47 0.47 0.46 0.46
1.6 0.51 0.50 0.50 0.49 0.49
1.7 0.55 0.54 0.53 0.53 0.52
1.8 0.59 0.57 0.56 0.56 0.56 Table 2.2

1.9 0.62 0.61 0.60 0.59 0.59 Rectangulsr BeamB
Resistance Factors Kr(MPa) for Basic Relnforcement

2.0 0.66 0.64 0.63 0.63 0.62 ralfoB p ('Io)
2.1 0.70 0.68 0.67 0.66 0.65 Relnlorcemenl Ir = 400 MPll
2.2 0.74 0.72 0.70 0.69 0.69
2.3 0.78, 0.75 0.74 0.73 0.72 l' 20 25 30 35 40•
2.4 (1 n2 0.79 0.77 0.76 0.75

P, 0.85 0.85 0.85 0.81 0.77
2.5 0.86 0.83 0.81 0.80 0.79
2.6 0.90 0.86 0.84 0.83 0.82 1.0 p MAX ('Ill) 1.53 1.91 2.30 2.55 2.77

2.7 0.94 0.90 0.88 0.67 0.86 K, (MPa) 3.88 4.84 5.81 6.57 7.25

2.8 0.99 0.94 0.92 0.90 0.89 .80 p MAX (%) 1.22 1.53 1.84 2.04 2.22
2.9 1.03 0.98 0.95 0.94 0.92 K, (MPa) 3.31 4.14 4.97 5.59 6.15

3.0 1.07 1.02 0.99 0.97 0.96 .60 p MAX ('Ill) r 92 1.15 1.38 1.53 1.66
3.1 1.'2 1.06 1.03 1.01 0.99 K, (MPa) 2.64 3.30 3.97 4.45 4.67
3.2 1.17 1.10 1.07 1.05 1.03 :55 p MAX (%) 0.84 1.05 1.26 1.40 1.52
3.3 1.22 1.15 1.11 1.08 1.07 K, (MPa) 2.46 3.07 3.69 4.13 4.53
3.4 1.27 1.19 1.15 1.12 1.10

.50 p MAX (%) 0.77 0.96 1.15 1.26 1.39
3.5 1.32 1.23 1.19 1.16 1.14 K. (MPa) 2.27 2.84 3.40 3.81 4.17
3.6 1.37 1.26 1.23 1.19 1.17
3.7 1.43 1.32 1.27 1.23 1.21 .45 P MAX (%) 0.69 0.86 1.03 1.15 1.25

3.8 1.49 1.37 1.31 1.27 1.25 K. (MPa) 2.07 2.59 3.11 3.48 3.80

3.9 1.4 1 1.35 1.31 1.28 .40 p MAX ('10) 0.61 0.77 0.92 1.02 1.11

4.0 1.46 1.39 1.35 1.32
K, (MPa) 1.87 2.34 2.60 3.13 3.42

4.2 1.56 1.48 1.43 1.40 .35 p MAX (0/0) 0.54 0.67 0.60 0.69 0.97
4.4 1.66 1.57 1.51 1.48 K, (MPa) 1.66 2.07 2.49 2.78 3.03
4.6 1.77 1.66 1.60 1.55 .30 p MAX (0/0) 0.46 0.57 0.69 0.77 0.83
4.8 1.89 1.75 1.68 1.63 K, (MPa) 1.44 1.80 2.16 2.41 2.63

5.0 1.85 1.77 1.72 .20 p MAX (0/0) 0.31 0.38 0.46 0.51 0.55
52 1.95 1.86 1.80 K, (MPa) 0.99 1.23 1.48 1.65 1.80
5.4 2.06 1.95 1.88
5.6 2.17 2.05 1.97 p MIN (0/0) 0.35 0.35 0.35 0.35 0.35

5.8 2.29 2.14 2.06 K, (MPa) 1.12 1.13 1.14 1.15 1.16

6.0 2.24 2.15
6.2 2.35 2.24 A- l' a 1.4

p=- P..... =0.36p, T P'=c p",," =-f-6.4 2.46 2.34 bd , ,
6.6 2.44 M 10.

1-~6.8 2.54 K, =--id2 =p~. f, 1.7 ~c l,
7.0 2.64
7.2 2.75
7.4 0.65 ~.I;

~ ~C~0.B5~cf;ab

d

11

A.OHi# • T ~ p bd~.f,
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Table 7.10.3 Interaction Dlagrams lor Axial Load and Moment Resistance lor Rectangular Column wlth an Equal Humber 01
Bars on ail Four Faces.
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Table 7.10.4 Interaction Dlagrams for Axial Load and Moment Resistance for Rectangular Column wlth an Equal Humber of
Bars on ail Four Faces.

1-

".0 rr
......1'0.. r-; r-,

E
••t••--- ,re r-, <, fe=.30MPa • •

........ <, • 1 •
...... ...... " /' ')'==0.65 · ~ .

" ...,~ -... :/ ....... .. ..
"'" '" ~

f y==400MPa ~..t· LI'~I ~n/J ....... ...... /' ~ :/..... r ~ i.-""
EQUAL RE INFO CEMENT""'"~ ,~ .. /' ....... "" ")l:f , .u ..... , "- Il V"'o ( Y " ... ON FOUR SIDES

-. ~v /Il ( .~" "...... -' ....... io"" !.>li (' .~
,..,. .-~ " ~-r-.

..... ./ ."---, )le -n .'t.~- "-
"< V "1 ........ .- lC'"i"\ .. " 1\..

"-' ," ., .. 1"- ....... "'" ~ ...- "-....... .... .... '" ""1 1\... ....
-

EI12 571 bh3 '\. "- '" , .......- =
II. "- \. "-

El" = kbh
J
/l1+Pd) Il • \.-

J Il 1 ,
J Il,

~ 1
1'" l./ ./ J 1

.J
~i---, ~,..

1 ~ / ./

" . .
.. ,

25

20

o
o,
:::::E 15
.'

~'I Cl0..<
10

'.' 5

o
o 1 3

MP4
4 5 6

.:.:
- ",

'> ',' .

"I
f:.,

j



1 -(

i:
Table 7.10.5 Interaction Olagrams for Axial Load and Moment Resistance for Rectangular Column wlth an Equal Number of

Bars on ail Four Faces.
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Table 7.10.6 Interaction Olagrams for Axial Loael and Moment Resistance for Rectangular Column wlth an Equal Number of
Bars on ail Four Faces.
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9. Pile cap thickness

(From Std Clause 12.11.2.1)

h, ~ d + 1.5d. + cover + pile embedment
= 800 +38 + 50 + 100
= 988 mm

Use h, = 1000 mm

----------------_~r '~t.J

Table 9.1 Effective depth d requlred by one way (beam) shear action on spread footings
f~ = 20 MPa

b = 1

1
1

~ D~~
1

a. - d 1 d
1

q.,(kN/m2)

Plan

Values of effective depth d in mm

Elevation

'.

q.t
ab (m)

(kN/m2) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 d/ab
100 150 150 150 150 157 188 219 251 282 314 345 376 408 439 471 157
150 150 150 150 174 218 262 305 349 393 436 480 524 567 611 655 218
200 150 150' 162 217 271 325 380 434 488 542 597 651 705 760 814 271
250 150 150 190 '254 317 381 444 508 572 635 699 762 826 889 953 317
300 150 150 215 286 358 430 501 573 645 717 788 860 932 1003 .1075 358

350 150 157 236 315 394 473 552 631 710 789 868 947 1026 1105 1184 394
400 150 170 256 341 427 512 597 683 768 854 939 1024 1110 1195 1281 427
450 150 182 273 364 456 547 638 729 820 912 1003 1094 1185 1277 1368 456
500 150 192 289 385 482 578 675 771 868 964 1061 1157 1254 1350 1446 482
550 150 202 303 404 506 607 708·' 809 911 1012 1113 1214 1315 1417 1518 506

600 150 211 316 422 527 633 739 844 950 1055 1161 1266 1372 1478 1583 527
650 150 219 328 438 ..547 657 766 876 985 1095 1205 1314 1424 1533 1643 547
700 150 226 339 452 566 679 792 905 1018 1132 1245 1358 1471 1584 1698 566
750 150 233 349 466 582 699 . 816 932 1049 1165 1282 1398 1515 1632 1748 582
800 150 239 . 359 478

..
598 718 837 957 1077 1197 1316 1436 1556' 1675 ·1795 ·598

850 150 245 367 490 612 735 858 980 1103 1225 1348 1471 15931716 1838 612
900 150 250 375 501 ' 626 751 877 1002 1127 1252 1378 1503 1628 1754 1879 626
950 150 255 383 511 639 766 894 1022 1150 1278 1405 1533 1661 1789 1917 639

1000 150 260 390 520 650 780 911 1041 1171 1301 1431 1561 1691 1822 1952 650
1100 150 268 403 537 672 806 940 1075 1209 1344 1478 1613 1747 1881 2016 672

1200 150 276 414 552 690 829 967 1105 1243 1381 1520 1658 1796 1934 2072 690
1300 150 283 424 566 707 849 990 1132 1274 1415 1557 1698 1840 1981 2123 707
1400 150 289 433 578 722 867 1012 1156 1301 1445 1590 1734 1879 2024 2168 .,."".._-
1500 150 294 441 589 736 883 1031 1178 1325 1473 1620 1767 1914 2062 .2209 J:36

Note:
Capacity reduction factor <P, = 0.60 has been included in table values.
Minimum effective depths have been determined accordlnqto: .
1) one wayshear requiremenls (CSA Standard A23.3, Clauses 11.2.5.2,11.10.1.1, 15.5.2)
2) minimum deplh requirements (CSA Standard A23.3, Olause, 15.7)



Table 9.3 Effecllve deplh d requlred by Iwo way (punchlng) shear acllon on spread loollngs supporllng columns wlth aspect
rallos nol exceedlng 2.0.
I~ =20 MPa

A, = area of footing, m2

Ac = area of column, m2

For circular, polygonal, or rectangular colurnns with aspect ratios not exceeding 2.0, use h = VA:

square
column

d_-.----+ ,e • • • • •• • •••• j

Values of footing ta column area ratio A,/Ac

q"
d/h

(kN/m2) 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

100 34 43 53 65 77 89 103 118 133 150 167 185 204 224 244 266
150 23 30 36 44 52 61 70 80 90 101 113 125 138 152 166 180
200 18 23 28 34 40 46 53 61 69 77 86 96 105 116 126 137
250 15 19 23 27 32 38 44 50 56 63 70 78 86 94 103 112
300 12 16 19 23 28 32 37 42 48 53 59 66 72 79 87 94

350 11 14 17 20 24 28 32 37 41 46 52 57 63 69 75 82
400 10 12 15 18 21 25 29 33 37 41 46 51 56 61 67 73
450 9 11 14 16 19 23 26 30 33 37 42 46 51 55 60 66
500 8 10 13 15 18 21 24 27 30 34 38 42 46 51 55 60
550 8 10 12 14 16 19 22 25 28 31 35 39 43 47 51 55

600 7 9 11 13 15 18 20 23 26 29 33 36 40 43 47 51
650 7 8 10 12 14 17 19 22 25 27 31 34 37 41 44 48
700 6 8 10 12 14 16 18 21 23 26 29 32 35 38 42 45
750 6 8 9 11 13 15 17 19 22 24 27 30 33 36 39 43
800 6 7 9 10 12 14 16 19 21 23 26 29 31 34 37 41

850 6 7 8 10 12 14 16 18 20 22 25 27 30 33 36 39
900 5 7 8 10 11 13 15 17 19 21 24 26 29 31 34 37
950 5 6 8 9 11 13 14 16 18 20 23 25 28 30 33 36

1000 5 6 7 9 10 12 14 16 18 20 22 24 26 29 32 34
1100 5 6 7 8 10 11 13 15 16 18 20 22 25 27 29 32

1200 4 5 7 8 9 11 12 14 15 17 19 21 23 25 28 30
1300 4 5 6 7 9 10 12 13 15 16 18 20 22 24 26 28
1400 4 5 6 7 8 10 11 12 14 16 17 19 21 23 25 27
1500 4 5 6 7 8 9 11 12 13 15 16 18 20 22 24 26

Note:
Capacity reduction factor "'c = 0.60has been included in table values. Columns with aspect ratios greater than 2.0must be consideree on an
individual basls. Aise minimum depth requirements 01 Clause 15.7 must be checkeo.

·' l'[_,J'

. ,
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Table 9.5 (Conl'd). Sleel areas per 1.0 m wldlh for spread foollngs

f~ = 20 MPa
, l, = 400 MP~a~-=-=~

Max. c, = 27.4 Ja. - 0.075
S 43.1 (a. - 0.075)

Ir------ ------

'. Il,­·1.0m~

';'I--.! - - -r- - - _....:... --

Plan Elevation

Values of A. (mm2) requiredin a 1 m width of footing
, d (mm)

ll,,,802

(kN) 550 ,575 600 625 650 675 700 725 750 775' 800 825 850 900 950 1000

400 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 2000 2100 2200
500 1396 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 2000 2100 2200
600 1691 1609 1536 1469 1500 '550 1600 1650 1700 1750 1800 1850 1900 2000 2100 2200
700 1992 1894 1806 1726 1653 1587 1600 1650 1700 1750 1800 1850 1900 2000 2100 2200
800 2299 2164 2081 1987 1902' 1825 1754 1688 1700 1750 1800 1850 1900 2000 2100 2200

1

900 2613 2480 2360 2253 2155 2066 1984 1909 1840 1775 1800 1850 1900 2000 2100 2200
1000 2934 2782 2645 2522 2411 2310 2218 . 2133 2054 1982 1914 1851 1900 2000 2100 2200
1200 3601 3405 3231 3075 2936 2809 2693 2588 2490 2401 2317 2240 2168 2037 2100 2200
1400 4305 4058 3841 3649 3477 3322 3182 3054 2936. 2828 2728 2636 2549 2393 2256 2200
1600 5051 4744 4479 4245 4038 3852 3664 3532 3393 3265 3147 3038 2937 2755 2595 2453

1800 5850 5471 5148 4867 4619 4399 4202 4023 3860 3712 3575 3449 3332 3121 2937 2775
2000 6713 6246 5854 5518 5225 4966 4735 4528 4340. 4169 4012 3867 3733 3494 3285 3101

'2200 7661 7079 6603 6202 5857 5555 5287 5048 4833 4637 4458 4294 4142 3872 3637 3431
2400 -- 7987 7406 6926 6520 6168 5859 5585 5339 5117 4915 4730 4560 4257 3995 3765
2600 -- 8274' 7698 7218 6809 6454 6141 5861 5610 5383 5176 4985 4648 4358 4104--
2800 8527 7959 7483 7074 6717 6400 '6118 5863 5632 5420 5047 4726 4447
3000 , 9431 8751 8194 7722 7315 6958 6641 6356 6099 5865 5452 5100 4795
3500 -- -- 10189 9503 8935 8449 8027 7654 7322 7022 6502 6063 5686
4000 ._- -- 10790 10118 9553 9065 8637 8257 7608 7068 6611

"

4500 , ---- 11271 10623 10070 9588 8781 8124 7574-- --
5000 11659 11041 10035 9237 8580
5500 -- 12657 11389 10418 9636
6000 -- 12873 11683 10750

1

--
6500 1 13050 11932
7000 -- 13197
7':;00 14566

--
Nole:
Steel areas shown are based on f1exural and minimum reinforcement (Clause 7.8.1) requirements. Where numericalvalues are not shown,
required steel area is i,n excess of that specified in Clause 10.3.3 and effective depth d must be increased.

. i
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UM 12.. l4l.c:.E' .
1. : 1. , 1,00 1,06 1,10 1,15 1,2U 1,25 1,30 1,36 1,40 1,45 1,60

m...... :-t"ZI:
IH,3 16,6 16,4 14,4 13,[J 12,7 12,2 11,6 1],2 1n,II 10,6

m.m fiO.5 51,11 411,1 4 J,4 37,5 :H,2 :lI ,Il 20,11 2R,O 211,4 2rJ,2

m...... ID =-1 111,2 15,4 14,8 14,3 13,0 1:l,r. 13,3 13,1 13,0 12,8 12,7-,
m.m =, H,I 43,11 43,7 H,2 H,K 4r~,~ 411,9 411,11 60,3 62,3 55,0

li...... -. t 2,21 2,10 2,01 1,0:, l,Kil I,K:, r.at 1,71l 1,76 1,73 1,71

az.... .. P' l ' 3,04 2,02 2,Il4 2,77 2,70 2,U:, 2,61 2,57 2,54 2,&2 2,51f Z'

li ...... -:10 2,11 2,05 2,00 1,07 1,114 1,111 1,89 1.87 1,86 1,85 1,85

P' 1 •
,

/'"
.. z 0,0188 0,0212 O,023/l 0,0260 0,021'4 0,030H 0,0329 0,0351 0,0371 0,0301 0,04--,

E ·d"

/ l'
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