CAN/CSA-S16-01 S.F.Stiemer
Example examination question #1_1:
Model a simply supported beam of 40 m length, loaded with a UDL of 20 Section Sublype |-Section

Depth 3556 mm

kN/m over the full length and a concentrated load of 1000 kN at a distance of 6
m from the left end. Additional information on the beam to the right:

a) Compute manually shear, moment and deflected shape for the beam.
Feel free to use the formulae as provided by the Handbook of Steel
Construction (copies of relevant pages follow below).

Now use DrFrame2D and compare your manual computations. Try to achieve
screen appearance similar to the images shown below.

b) Inspect the shear distribution over the length of the beam and identify
the location of zero shear. What would this location be useful for?

c) Inspect the moment distribution over the length of the beam and
identify the location of maximum moment.

d) Show the value of maximum deflection in your diagramme, without
any shear or moment plot.

Educational License —

1000.0 kN

20.00 kNfm

8@50m=400m
1266.7 kN

Flange "idth 304.8 rm
Flange Thicknesz  25.4 mm
Web Thickness 127 mm
Propertics Area= 194 cri™2
In-plane Axiz Strong Axiz
Lateral Bracing Mo
El Reduction 1
Matenal Properties
Elastic: b odulus 133.9GPa
Yield Strezs 248.2 MPa
Denzity 7849 kgim™3
Shear Modulus 7B.9GPa
End Conditions

End 1 Fixity Hinged
Rotational Stiffnezs 0 M-mdrad
End 2 Fixity Hinged

Rotational Stiffness 0 M-mdrad
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BEAM DIAGRAMS AND FORMULAE

Equivalent Tabular Load is the uniformly
distributed factored load given in the Beam Load Tables

1 SIMPLE BEAM—UNIFORMLY DISTRIBUTED LOAD
1 Equivalent Tabular Load - wl
pe—x- [ !
w R=V . .. L=
RIHHT[IIIIHIH 2
!
. . Vx - o e oW (E -_ N)
Z
}__ 2 M max. ( at center ) - 1;3_
5 wi4
" m./((m’ Amax. ( at center ) - S ET
wx
i Ay = mEr P —2x?+x3)
2 SIMPLE BEAM—LOAD INCREASING UNIFORMLY TO ONE END
Equivalent Tabular Load = iv,‘: = 1.0264W
. 9v3
e W Ri=Vi . = %
Ry Rz Rz =Vzmax. - %
v w_wa
k—.57741 — x =3 [
T L _ - 2wl
v, O ia M max. (atx - .smr) . vy = 1w
My = Wx (2 —x2)
32
Mmas s wi3
amax. (atx =1‘/1—-\[ﬁ- .5193;) = 01304 Y
Moment Wx
A% - . .. + = JE0EIE (3x4-10{2x2 4-71s)
3 SIMPLE BEAM—LOAD INCREASING UNIFORMLY TO CENTER
i1 Equivalent Tabular Load = i:!
[ w
R=V . . . .. -
R4 AR 2
—L ; Vx (when x 45) R -!:"— (12 —ax3)
_Y_m[“h\ M max, ( at center ) . = ﬂei—
Shear kA
u 1 1 2x2
Myx (when X <§) e e e . o= Wx T~ 3T
wis
Mmax, [m\m Amax. ( at center ) P = SOE]
Moment B« a . . . .. o= TI-D_WE"T{T (512 —ax3)1

Note: For deflection calculations, use specified loads.
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BEAM DIAGRAMS AND FORMULAE

4 SIMPLE BEAM—UNIFORM LOAD PARTIALLY DISTRIBUTED
1—-—'—1‘»1 Ry =V max. whena <c¢ - b (2e;+ b)
—a—sh— btk ( ) j;
wb Rz = Vz ( max.whena>¢c =" (2a+h)
. [T ! ( ) 2
1 ‘_"‘_‘Il hR2 Vx (whenx>aand< (a+b)) . = Ri—wi(x—a)
T _ R, - Ry
_\IL :l Shrar M max.(atx =a +T = Ry (a + %
q_a+.!'%_, [ Iv*M: (when x < a) = Rix
| My (whenx>aand<(a+b)) . = R.x—%(x—a)!
M imas My (whenx>(a+b]) P = Ra (I—x)
Moment
5 SIMPLE BEAM—~UNIFORM LOAD PARTIALLY DISTRIBUTED
AT ONE END
1 R; = Vi max. = % 2l—a)
wa Rz = Vz .. - _“%z_
Ry 4 J Rz vy (when X < a) = Ry—uwx
_*_H ™M max.(at x = —%1) %:ﬂi
_Y_‘ ., Mg (when x < a) = Rax— %2
™ TITTITTT x Vp 2
- Shear My (whan x> a) = Rz (I—x)
b ax  (whenx < a) .= %(a*(z:’—a)'—2ax2(2l—a)+l'x3)
max. )
LLLLL Ax (when X > a) = '%ﬂ_:x] (4xi—2x2 — a2)
6 SIMPLE BEAM—UNIFORM LOADS PARTIALLY DISTRIBUTED
AT EACH END
Ri = Vi - wxa(th-aaI) + wac?
) 5 - Rz = Va2 = wzc(2l—c) + _2':) + wia?
I‘{'ﬁ | [ wpo Vx (when x < a) . = Ri—1wx
Ry4 J MRz vy (whanx)aand <(a+b)) . = Ry—wsa
[ Vx (whenx) [a+b)) . . = Rz —wz(l—x)
fm M max-(at = 5% when Ry < w:a) - ;::
e _I'VSM tx =7 — 2% when Rz < ) o
wy max.(a x=1—_" when Rz <wac ) = - ,
Mhax My (when x < a) e e e = Ryx— %
Mx (whenx>aana<(a+b)) . = R;x—”T‘a (2x —a)
Moment _
Mx (whenx>(a+b)) .« = Ra2 U—l)—-#

Note: For deflection calculations, use specified loads.
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BEAM DIAGRAMS AND FORMULAE

Equivalent Tabular Load is the uniformly
distributed factored load given in the Beam Load Tables

7 SIMPLE BEAM—~CONCENTRATED LOAD AT CENTER
1 > Equivalent Tabularload , . . . . = 2p
e——»—')l P
o lp R=V e
1, 1
f 2 2 M max.(at point ofload) e e . . o= ¥
—y T Px
wer (T § ™ ((whenx<g ). .. .. -5
Amax. (at point of Iuad) e e .. =i
Mbax 48EI
!
Moment ax ( When x < z ) e e ® 'E:ELI (312 —dx2)
8 SIMPLE BEAM—CONCENTRATED LOAD AT ANY POINT
VR WA— | Equivalent Tabularload . . , , , =8 '::b
lxs |P
Ri=V ! - Pb
'1 " 1(max when a < h) e e e -
Ry Rz p,= Vx(max. when a > h) e e = _Pfi
N M max.( at point of load ) e . . = _P?_b
Wl g ( whenx<a -
shear Amax. (atx _.J2a +2h) whenas b) _ Pab (a+2b) ¥3a(a + 2b)
27El
Moar. i Aa ( at point of Ioad ) - ';’E’Ib:
omrent Ax ( whenx < a ) - EPET‘J (12— b2 — x3)
9 SIMPLE BEAM—TWO EQUAL CONCENTRATED LOADS
SYMMETRICALLY PLACED
1 Equivalent Tabularload . , , ., ., = 8Pa
(—xal P P !
R=V L
R4 AR
M max.(between Ioads) s s+ .+ . =Pa
_?:f_ ”H Mx (whenx<a) s e e = Px
Shear
| | [ 1 I —i‘ Amax. (atcenur) T Ez_;l_ (312 —4a2)
M},,_ Ax (whun x< a) P e e e . = TIPELI (3la—3a2 —x3)
Moment Ax (when Xx>aand < {I-a}) . = TPEEI' (3Ix—3x2 —a2)

Note: For deflection calculations, use specified loads.
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