BEAM DIAGRAMS AND FORMULAS 3-213
Table 3-23
Shears, Moments and Deflections
1. SIMPLE BEAM — UNIFORMLY DISTRIBUTED LOAD
f -
X W ‘ Total Equiv. Uniform Lo ..c.ccocoemvmvermsnrne = Wl
T T wi
RT]TITWTII 1] R=v .
| ! =wlt
l ™~ 3 7T = ™ Vs w{2 ¥]
v L O —— =“TE‘;?
1 Shea [
| [ VoM =20-x)
o &
- I _ 5wt
} Ammx (B CBMBIY cvveeren vnssmensussassnsrssnssssnansnnsassases =SB4 El
M., L T I
T A, _24&(; 21,2 x:‘)
Moment
2. SIMPLE BEAM — LOAD INCREASING UNIFORMLY TO ONE END
Total Equiv, Uniform Load ... = 2% _y 3w
= | — 9"6
" a
|1l B= V.= Vi =2W
R R, ¢
—|  0.57741 |~ v, W
| { 3 g
L Mo € | =2l _oasawr
—J't? [atx= JE-—U.SSTIJ 9\.@
[ M =Wee 2y
3
A 8 =ootao W
mac | atx=1 -J;g:o.s:gr s = 00180 20
A =—W"‘—(3:(‘ —10/2¢ «?r‘)
180 EIF°
3. SIMPLE BEAM — LOAD INCREASING UNIFORMLY TO CENTER
! o AW
- x _,_| Total Equiv. Uniformy Load ... = B
w
,/ﬂﬂ LT fAmY =2’
2 ! | A ! W ra
(—5—f 35— Ve o (1o e ) =2_E(: -4®)
XL
vi|| L
T[Shear L ] v .
' HT M, (when x<L) =m(l_ﬁ"
T = wi?
M,,;. ‘ Amax (8t center) = 0E
| 1T ! Wy 2 2
1 L I | T e e e 512 442
Moment 2 480 E1° ¢ )
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DESIGN OF FLEXURAL MEMBERS

Table 3-23 (continued)

Shears, Moments and Deflections

—_— S p—3

—a—i-—-b! —c—
il

il
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]
- Jul I,
W

Moment

4. SIMPLE BEAM — UNIFORM LOAD PARTIALLY DISTRIBUTED

A=V, (max.when a<eg) .. = %[ch- b)

R, A=V, (max.when a>¢).....wr = é—"?(ﬁaw)

| Vi (when x> aand < (a+b)) ... =R -w(x-2a)

1 Ry

V. M, L. [ (0

i— 2 Vinax [a!x:a»f: 1;"9*2“,}
M, (when x< a).... =Ryx
M, (when x> aand < {a+b)) .... =R.|x—!'2!(x—s)2
M, (when x> (@+b)) ... =Rz (1-2)

i

e

s

S

[

|

Moment

1E|;o

5. SIMPLE BEAM — UNIFORM LOAD PARTIALLY DISTRIBUTED AT ONE END

wa
w ===(2{-a)
2],( }

2
A=V =%
R
* Vy (when x<a) = Ay —wx
A7
¢ Mg [E, ,,jz] ................................ =
v “
M. (WHBN X< &) nnmisssssmmssasssnssnss = R,x-!;i
My (WHen X3 8)iinmsisassin = Ra{l-x)
Ay (WhBN X< 8) e = %ﬁl(’? (21-a)f -2ax® (eﬂ—a}uxs)
26
Ac (WHBN X3 8) e = %{z_ﬂ—‘f)@ﬂ—e X —a’)

o S

-1

[T

~—d —~ b—-] ¢ |-
w!a
111 mi
e -
S
_.% |

6. SIMPLE BEAM — UNIFORM LOAD PARTIALLY DISTRIBUTED AT EACH END

wya(2l-a)+ woc?

BN icorssroniisas by b S e
21
e R ... . L
- ’ 24
Vy (When X< 8) ..ciiicns = Py —iby
R Y% (when a < x< {a+b)) =Ry -wa
Vi (when x> (a+b)}....cocormrnnee. = Fa =W (- X)
i A = R
v, Mo [a:x: ﬁ.mn Fy<wga | = =5
1 2
I A Yoo B
Mra [atx:!’—;;-.when Ay < wchl —2w2
2
M, (When X < &) o, = RiX- e
wya
M, (when g < x< (a@+b)).vies = Byx— —2-—(2:(-5)
wy (1-xf
M, (When x> (@+D) s = Ry (1 X)- _3(2___
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Table 3-23 (continued)

Shears, Moments and Deflections

7. SIMPLE BEAM — CONCENTRATED LOAD AT CENTER

Total Equiv. Uniform Load ......cccimniininn = 2P
A=V = !2?
Al R
| f Maae (3t POINEOFI08d) +.voveereesccesmesessessemssseanes =.‘:’.
d i
T ! - Px
II' v My (whenx:g) ......................................... =
o
|
| i ..
I = A (At pOINE OF I0A) .covceeerieriscserecsseraseeenas &
Tl ‘ I
L ! ! = X ;e
)% e Ay (when x< 2 ) = 485(31 4x2)
8. SIMPLE BEAM — CONCENTRATED LOAD AT ANY POINT
s, [P _ 8P,
Total Equiv. Uniform Load ........cccvvnsiianes = e
I
I
,_LI . A=V, (= Vine WHEN 8< B) crrvcrercrrsensnnes = %
& x £ A=V, (= Vo when a= b) = ?
. ]
1 %— B M (81POINt OF I08) vcvrvrvvenersmsmsmsrsesias = Lo
V_OTITTTTT 1 4
| | Shear | ” v, M. (when x<a) =%
20 Pabla+20),3 20
TW ot (o5 PEE) s 15 e L
M I/,/r 1 | 3 27 Ell
ThertT ' , _Pae?
Moot Ay (8t point of Ioad) ..o TR
- Fox g2
A WP R @) wiicsviimion i s 5 S_EEG - —12)

9. SIMPLE BEAM — TWO EQUAL CONCENTRATED LOADS SYMMETRICALLY PLACED

Total Equiv. Uniform Load .. e i
—~ = — !
"_“ lp ‘P R=V w=Fp
" R Mne (betweenloads) = Pa
{ e g ] —
L | ‘ M, (when x<a) = Px
V11 , .
| | Shear [ | [ | v B TSI b scsimsmssissmsiminimsssipsin, E;‘--é-(s;z -aa)
e :
B (Whenime s o B
T 3 28 El
MT .. Ay (when x<a).. .= Ei;(sm-aa? - x?)
Moment Ay (WHEN @< X< 1= )]s = E(:!J')t ax® —az)

" BEl
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DESIGN OF FLEXURAL MEMBERS

Table 3-23 (continued)
Shears, Moments and Deflections

—| S D
v

=

|~_'_'_§ = —

10. SIMPLE BEAM — TWO EQUAL CONCENTRATED LOADS UNSYMMETRICALLY PLACED

R - | [——— ?(r ~a+b)
A=V, (= Vinax WHEN @5 B) coevevmeseecse s =20-bra)
Ve (When @< x< (=)o =2o-a)
M, (=M whenazb)....mmmnn.=Ra

M, (=Muwhen a<b ... = Rab

M, (when x< a) = RAyx

M, (whena<x<({/-b)) v

e = X —P{x-a)

o 3 'J -

I
Af A,
[ e b
\i' . TTTT _‘l_
|| Shear (L]

|t

T dl :
M M,
" Moment )

11. SIMPLE BEAM — TWO UNEQUAL CONCENTRATED LOADS UNSYMMETRICALLY PLACED

R=V,. :
A=V, = w
Vi (when g=X= il =) v =R -A

M (= MuaWhen B < P =fRa

M, {(=MuwhenR, <P). s = Ay

M (when x<a) = fx

M (when a<x<{{-0)) . iinnw.

i

P (t-a)ent

= RAyx -Rx-a)

—

- ! -
wl
[[111
R4 R,
Ik i
Kimﬂ : 1
| | Shear T-SHLLIT] V.,
. f
<37
g iz
1 s
M AT

o

12. BEAM FIXED AT ONE END, SUPPORTED AT OTHER — UNIFORMLY DISTRUBTED LOAD

Total Equiv. Uniform Load ... oo = W
A=V W
=V, 3
A= V.= Vo . %"i
Ve = Ay —wx
wi®
o &
M, ) =2
128
M, = H‘z—-"%
! _owrt
Arx Em\fa_a):o_azz T
=M B
Ay = 4—5-5;@ al +2~3)
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Table 3-23 (continued)
Shears, Moments and Deflections
13. BEAM FIXED AT ONE END, SUPPORTED AT OTHER — CONCENTRATED LOAD AT CENTER
Total Equiv. Uniform Load = 92—”
! 5P
. A=V, 28
. M| ‘ T ‘_11‘5‘?
: A
o 0 vl F AR R R AN s S
L“ T T S 16
v, i | l | | |L M, (@t poitt of 108d) ...oovicrrrrsrrrenrerianns =%
[[Srear TITITTTIY M (atxe L = 52
|
! d_1x
: .1_3'1{ My (W X3 Yo P[2 m]
= | = P Pe
ﬂ:’qd_ : : | |l Amae (8t x= 7 Y 0 S P ~000832 ",
Moment 4
’ \| 'r"'-" Ay (At pointof 108d) ..ooovocorerr v = :a: ’;
| 1 Px 2 2
L L —— 5,‘—,‘%,(3’ -5
AR L .=§;—:_-qu;-;}2{11; 21)
14. BEAM FIXED AT ONE END, SUPPORTED AT THE OTHER — CONCENTRATED LOAD AT ANY
POINT
R=V = '."ﬂz;(ad:)
A=V, =§-:-g-(3!2 -&)
E=— M,  (atpoint 0f 10ad) ..o = Fy@
P ;
A‘ M, (atfixedend) i = L (aad)
R A M (x<d). . =Rx
| A b © M (when x>a) o = Ryx—P{x-a)
- ’ 2. Pa (7 -a?Y
li,_;iy }_ A | when a<0.414/ atx.z:( ) = ( )
T ||J|||.||% @2 -#)) @ Y
i ( ) Pat® [ a
" . | A lwmnmﬂ,-‘.‘ldf alx-!,.[ehaj ..... R e
T = 2,3
T % \U\T,[ Ar (@UPOINEOFI0BE) wernevrorerre = :’:ﬂ‘:g (@3i+a)
Po? x :
Ax he venreremssssssensessssnnenes = X (G a® _21x? _ax®
e x<a) 125113( ax)
Ay (when x> a8} Ll = 1éi:13 (i-xY (:iﬂpx—a’x—za“’!)
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Table 3-23 (continued)
Shears, Moments and Deflections

15. BEAM FIXED AT BOTH ENDS — UNIFORMLY DISTRIBUTED LOADS

g | = Total EQuiv, Unform LOad .....weuemmemsussssssssssssnee = g;g
3 |
| wi R=V =W
[T T ] 2
(1
R (AP R V, - = WLE-X_]
2 2 2
; .
| " | M (81 €AGS) covvevreemeresssisssssmsssnenser oo =
|‘|l’ T
T T T -# M (atcenter) = -‘gl
021 o
el e ll M. =-1"‘é@rx-:2 sz)
J___ | wit
M, ) | Ams (atcenter) = W
1 I~ Moment g S84 El
A = (i-x?
‘I % 24E/
16. BEAM FIXED AT BOTH ENDS — CONCENTRATED LOAD AT CENTER
i
P . .
e x = Total Equiv. Uniform Load .....cccocreevinicnisnnnsens = P
A=V =£
R ; R 2
* === " 3~ Mo (tcenter and ends) ........occoesomrmserssiss = 2.’
I | w oeenee -§er-n
HES NN ;
I I
} : l e Y e e e =
4 I“ 1L ! - B
M’M: /ﬂ/ﬂ\l\l\ { A:  (when x< -2) = ‘—EE;-_:H—d x)
T “Moment
IV ‘*L?’m.

17. BEAM FIXED AT BOTH ENDS — CONCENTRATED LOAD AT ANY POINT

B=V{= Vi when 8< B} ocercncensssnnnmnnnss = i{ah o)

Il
I
Ro= V. (= Vi When @5 B oo = Pa? 3t
/ P =
i 3 -¢-| : - ) Pabz
A R M, (= Maw WNEN @< B) eenienrricnn i s
o b M,  (=MuaxWhen @ B) .....coovrcvmnmrssniinnrinens = P_ﬂ;
2
v [T | M (atpointofload) - 2P
E i .
b M. (when x<a) . = fyx- P;?ab_.
2at 22"
| Amgr (When @> bat x= —="—) ..ccevirveeciinnens == ¥
| I : asb 3EN3a+bf
M| 17" Moment \ My A (B1POINEOF I0B) o i D
T T 3EN
| T
i (WHBEXCA) s B ﬂf’i’fz_[sar_au-nn
6EIr°
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Table 3-23 (continued)
Shears, Moments and Deflections

18. CANTILEVERED BEAM — LOAD INCREASING UNIFORMLY TO FIXED END

> i 5

| W T Total Equiv. Uniform Load ...
B | R=V

A

Vi = ;2

M bl fixad end) i iinisinn i s iiisa z%

Wxa

M. O ol T

ar

3

A (BLFBE 8NG) . oovvvorrivseeseessssssiessosssssses sosseee = W

=suy) 1 15E
H|f‘ o e e = W o 51 x+41%)

19. CANTILEVERED BEAM — UNIFORMLY DISTRIBUTED LOAD

Total Equiv. Uniform Load ...

R=V =w
M a3 R S e o PR RS S = wx

2

M (31 0000 B woiiiiciciumsmmminssinsasinisinsessssasssisiin = ‘-";—

M. = W;—?

wit

Amax {8t free end) . = e

_"‘1 i '“_"'_u._‘j 1T
m = M'J-

d Ay B W —ar g

art)

20. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT ROTATE AT
OTHER — UNIFORMLY DISTRIBUTED LOAD

; i Total Equiv. Uniform Load ... = gwf
R=V o
Vi = wx
2
M, (atdeflected ENd) ... = “’é .
2
Minas (3t fixed end) = %
M, = %Gw “z)
—owr
Amax (8t end) v
Z 2
i B i
i 24E1
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DESIGN OF FLEXURAL MEMBERS

Table 3-23 (continued)

Shears, Moments and Deflections

21, CANTILEVERED BEAM — CONCENTRATED LOAD AT ANY POINT

Ay

i
L, B ; Total Equiv. Uniform Load .........ccoominiiinenieas =¥
* L =p
R
a b Mo (@t fixed end) .. =
1 M (WHBI X2 8) oo sssessseesmnsie = P(x-a)
Ll _Pp? F
I S T Amar (8l free end) = ﬁ.ax-b)
5, (at pointof load =B
« (alpol oad) =38
- P
T 1 Aie: (DO AY L cinirisiipsapmsnmaninsrsniaopsparss =% {(31-3x-b)
Mamah ! M. Pl -x¥
1 Ko DO B i it e .sEi' {(3b-1+x)
22. CANTILEVERED BEAM — CONCENTRATED LOAD AT FREE END
I § 1
P Total Equiv. Uniform Load .....oocovveesccnsirnnnennns =8P
i R R=v =p
Mua (@t fixed @nd) ...oovnveiicnsennienns =Py
M, = Px
P3
Apg (&t free end) =0
3El

:%(29 -3 x+x")

CONCENTRATED LOAD AT DEFLECTED END

]
=

23. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT NOT ROTATE AT OTHER —

Total Equiv. UniformLoad ... = 4P
R

R=V =p
Mage  OUBOHY SROSY wsissiios omissiminsissiseipuanizog = !;!

=p{i_
M. p\.z x
A {B1QSABCED BNG) e = P

12El
7 Pli-xf i
..... = —{f*
> TT IR
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Table 3-23 (continued)
Shears, Moments and Deflections

24. BEAM OVERHANGING ONE SUPPORT — UNIFORMLY DISTRIBUTED LOAD

RSV eiiimiimiicaatiiig S X dft
.= Vol 20+

M _
R, {-6—5;) R, Ve  (between supports) ... = Ry -wx
LN Ve, (foroverhang) ... = wia-x)
1 | |
. ;
v I | = T Tv' M, [alx= !2-[1- ‘::]] .............. = a‘:; (r+af (1-af
r Shear N‘Lk‘l‘l\L v, . s
‘ T M @R e =
o R M,  (between supports) ......... = %:(fz -at -l
|‘ /ﬁ/ﬂﬂ | | ol | M., (for overhang) ... = g-(a-x,f
Mom: B M
I 1-?_;\) "‘J/' , A (b SUPPOMS) <.ovess = éﬁr}(ﬂ —222 e _2 i endt B)
A, (foroverhang) ... = ;4%(&;7143 +8a8x, daxl + x7)

NOTE: For a negative value of \.. deflection is upward

25. BEAM OVERHANGING ONE SUPPORT — UNIFORMLY DISTRIBUTED LOAD ON OVERHANG

R=V, = %
R= VAV, . = ¥4(51+4)
Vo sy =wa

Ve, (for overhang) .....ccen. = wia-x)

Mosse (8 R sormcrsis = 22

M.  (between suppors) ... = walx

M., (foroverhang) ....eeeenn = !:—(a -x,f

\ 2 2
b R [be!\maens.lpporlsd = lJz WP, gt Wet
~TT > i) 18\EE El
O w.
! 3
| Ane (foroverhangat x=a)...= giﬂ-EF(du-as}
2
A, (between supports) ......... = :‘:’E; Q"’ -5)

Ay (foroverhang) ..o = -;%(AJHM’ xy ~dax] ﬂ(?)
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DESIGN OF FLEXURAL MEMBERS

Table 3-23 (continued)
Shears, Moments and Deflections

f—

] —

|

<117 T2 M
Momsn?‘uui.,/ M
T

26. BEAM OVERHANGING ONE SUPPORT — CONCENTRATED LOAD AT END OF OVERHANG

R=V = Pa
=W ;
R:= V,*'V: = ?ﬂ +a)
V. =p
M (8t R} =pPa
M, (hetween SUPPOMS) ...o.vwwurreeremsasaens =P—ja"f
M, (foroverhang) ... =Pla~-x)
i _ Pal® Pal®
Amax | betwesnsupports at X= — o B e Y
[ 3 9J3El El

Amay (for overhang at x, = a) = ':.‘?E.ZI.(Hs}
Ay (DOIWEEN SUPPOMS) .oecvvceecivrsvsascieins = %@2 -:r?)

A,

_ Pxy 7
(forovarhiang) it E(2ar+:iax, -x7)

—— Qe T

27. BEAM OVERHANGING ONE SUPPORT — UNIFORMLY DISTRIBUTED LOAD BETWEEN SUPPORTS

Total Equiv. Uniform Load ... = W
oy —x—| R=V =
Eelgy 2
mofomm | . il
iR 2
— e B wi?
2 2 T 1111 DO -
Tre |1
ITre) “ £ =2(-%)
el e B -
1 1 Amax (@t center) BT
o i e = WK Ay 3
| ’4-7 h & a2 e)
1 I | 1 | A _ w!3;t1
Moment G T uE
28. BEAM OVERHANGING ONE SUPPORT — CONCENTRATED LOAD AT ANY POINT BETWEEN SUPPORTS
Total Equiv. Uniform Load  ..cocvinnninn = f’-F-;?-b
!
G = R,= V, (= Vi WHEN 8< B) covscseeensccreriins = 22
122 Iy !
r ‘ R,= V(= Vi When 2> B) v = £2
[}
T . . A Mpx (8t POINLOF 108d) .ot = £
! — Pbx
W .l M, (WhEN X< 8} s
|Shear I | v, Pabfa+2b)3a(a+2b)
—_-I e when a>b i —2?_5"—
! ; _Pa*p?
m | As (&t point of load) Bl
] | | T = Pbx r2
VR T TR PR A R et Y -S—E”(r -bz-f)
_ Pali-x) 2
B (WHBIXE ) icianisimirsisimmsicissiionn = o (le ~x? - 32)
_ Pabrx,
Ay, e = 6—5"_(:»5)
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BEAM DIAGRAMS AND FORMULAS
Table 3-23 (continued)
Shears, Moments and Deflections
29. CONTINUOUS BEAM — TWO EQUAL SPANS — UNIFORM LOAD ON ONE SPAN
o Total Equiv. Uniom Load ... = ow
7w :
LT R=V, =M
| R, A,
: " R VetV smsisaismiiae =5y
v | R=V =L
B AERSRERBRRBREN LA &= 18"
¥, [mer } V, =9 wi
2 2 16
i =49 2
x| Muas (8l X= 5l ) s = gl
,nﬂﬂﬂﬁ iM"" M,  (BtSUpPOrt R .owccucnnirrionns =‘Lwr?
Moment * | 11 My (WREN X< 1) coiisreens sisnensanns =" 7/ 8x)
1
4
Amar (810472 1OM R)cvoronrioiinins = wﬁl
30. CONTINUOUS BEAM — TWO EQUAL SPANS — CONCENTRATED LOAD AT CENTER OF ONE
SPAN -
" Taotal Equiv. Uniform Load  ..vovveoen = a“P
e
o R = Vet = Bp
R
23 ! R i A R=V+V " =1p
% ° 16
<[] :
0 S
v |Shear |
3 v - 19P
| 3z
u Moo (atpointofload) .....ccovvivivcennss = ;jm
& | \ M (SESUPPOH R} emv e =2p
Moment — pp 1 2 I T o ”
3 By (31CABO[FOM R oo =D“‘§r’°"
31. CONTINUOUS BEAM — TWO EQUAL SPANS — CONCENTRATED LOAD AT ANY POINT
L4 - Pb g2
R=V = ;1-15-(” —a(.f+a))

O ST Y
P
R, / A, . R,
V'__ |||||H |||1|||||||||zi\ar
4 el f
)
Moment T ]
1

-f'-':- @7 +b(+a))
21

= Pab

R=V, “3..(” a)
— Pa 3
v, B (ar b+ a])

VE T LTS p— L VRTE)!
41

M, (atsupport R.) oo =Pabg )
42
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Table 3-23 (continued)
Shears, Moments and Deflections
32. BEAM — UNIFORMLY DISTRIBUTED LOAD AND VARIABLE END MOMENTS
R=V I P &
LS 2 ]
— _‘f .
[ | Bk
B wE o REW =w _Mi-M
Iy € o
R M>M, H;- (1 M = M.
1 oy Y i 2
| Ve e e
Y m 1 ¥
T . T oL _ i MMy zﬁ_M‘+M9 (My — M
i — ELRE
: T M = -x}‘;”‘;ﬁ%]x. My
. m m\ 1M’
' | /|Moment| R ETY) — 5
{2 - _ P (MM ) My M
M J/L_ b ._.L. b 11 b (to locate inflection poiINtS) ..evevveceneens \[.‘_ _[—w_j+[T-_)
1
|
1 e[ (o, 40 4MyY o 12My 5 BMI 4Mp!
) * 24El_x [:” wi wi ]x w A w w ]
33. BEAM — CONCENTRATED LOAD AT CENTER AND VARIABLE END MOMENTS
=N
P
=B M=t
2 i
_ A J|.»!,4-Ard':i
(BLCBNEIY ovvverscreseressersssrnsrssrmrenennes = e
Pwherroes & )i =[P+'"‘ ol }x_M,
2 2 I
(when x> *’5) L= ’_;(,r_ ,)+g‘..‘;ﬁ?_¥_{. — My
A (whenx< L)= PXlg2 4.2 -e-a{-""{)[u‘(z.-. X1+ Ma Qu\]]
1 2’ s8El PY e &
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Table 3-23 (continued)
Shears, Moments and Deflections

34, SIMPLE BEAM — LOAD INCREASING UNIFORNMLY FROM CENTER

= i -
X Total Equiv. Uniform Load ........ =2
Ml wW.—

B é‘% as R=V = %

Ve  (when x< ;;

I [
[T 2 2
L My (AECRIEN .o
v\\ | ;
1" Shear = ﬁ M. (whenx< !
[ v 3
\i awi?
I - Amar (BtCBARIY i B FOE
M, I s o ﬁﬁ]
i | A (when x< 2} ........................ 12EF{: et 5 h
Moment
35, SIMPLE BEAM — CONCENTRATED MOMENT AT END
TR
Total Equiv. Uniform Load ......... = 3:"
o
(M
B " av =M
1
| M =k
I
= X
| | Shear M, m(1-%)
2
i Amar (@t X= 0423 v =0.0842 M”
t \ El
M
T T\\
= M[a2 X
Moment Ay 351[3" 2ix]

—— f - —
x
C | m Total Equiv. Unifom Load ......... = 2%
RY A iR R=V M
,:{Lz i
; M, (when x<a8). ... = Rx
| —
:i_._._._._ M, (when x> a).... . =RA-x
! | Shear :
' - M 3a° »
iJ Ay  (WHBN X< 8) s = 5',&:4;'“3" v —2r]x— ;]

M " %
‘ Ay (When X > @), = -M-[a(ai'xz)_ﬁi_tz“ 3.23],]
il | 6EI 1 ]

M?: ] Moment

AMERICAN INSTITUTE OF STEEL CONSTRUCTION



3226 DESIGN OF FLEXURAL MEMBERS

Table 3-23 (continued)
Shears, Moments and Deflections

37. CONTINUOUS BEAM — THREE EQUAL SPANS — ONE END SPAN UNLOADED

wi wil
al ! a! ! c! I o
L a8 = 8
R.=0.383w! Ry=1.20w! Re= 0.450w! R.=-0.0330w]
0.563 wl} -
0.383 wi [T T T e D.GEO W T T T T T 06330 wl
=TI
S R § e 0417wl
+0.0735 Wi
2 . 00s3aws
o T T 7% T Ty, 00333 wi?
1 T ===
| 03831 | " ossai

810, (0.4301 from A) = 0.0059 wiYE!

38. CONTINUOUS BEAM — THREE EQUAL SPANS — END SPANS LOADED

wi wil
- | - L1 L1 1 - . - L]
A L ! sl i ci i D‘f
R.= 0.450w! Rs= 0.550w! R.= 0.550w! R.= 0.450w!

0450wt TT e T 0.550 wl m-rrﬁ““-*-'m:tq_

Shaar ~ 0.550 wi = 0.450 wl
+0.101 wi® +0.101 wi®
= 1T 3 T
Moo | A TII lﬂ T *‘-”lﬁm“” AT T
R
04501 e e T e e e T | 0.4501

B (0.4791 from A or D) = 0.0099 wiVEl

39. CONTINUOUS BEAM — THREE EQUAL SPANS — ALL SPANS LOADED

wi wi Wi
N S S S Y S N N N S S N N N O |
al 1 8} ! ¢l ] of
, = 0.400w] Ra=1.10wi Ro= 1.10w] Re= 0.400w!

|
0.500 w! 0.600 wi
L I

0.400 Wl [T i mmm“-*uu__ ﬂﬁmm_;_ —:

Shear 0.600 wi ‘-U_‘. 0.500 wi 0.400 wi
+0.0800 wi* +0.0800 wi’
+0.0250 wi

Mo /fTTT_Ilﬂ—"ﬁ\ 'OI- ’IOO wi e TT T T 0100w’ _ATTT[[TID

! < |
1|1

bt

| 04007 04007 |

A e, (04481 from A or D) = 0.0069 wiVE!
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Table 3-23 (continued)
Shears, Moments and Deflections

40. CONTINUOUS BEAM — FOUR EQUAL SPANS — THIRD SPAN UNLOADED

wl wl wi
o e i I ey ————
al ! a! ' el ! o! ! E_T
R.i=0.380w] Ra=1.22wl R.= 0.357w! Ry = 0.508w! Ry = 0.442w]
0,603 wif 0.558 wl
0,360 wi [ T [TTTTrree T e
TT ___J__L_:..A:u.J...J“JuLJ..J.J-LJ.J--I 0.0400 w! =T 0442 wi
Shear 0.620 wi 0397 wi
+0.0722 wi® +0.0977 wi®
s 00611 wi' i r
Mo | 1 TTHTnh\f\-'?'l'" oo 207 T avstowt T[T
I e
| Vﬂ.ma | ‘J
- ~ 0.380 1 L = D42 = e

B e (0,475 1 from E] = 0.0094 wi¥ET

41. CONTINUOUS BEAM — FOUR EQUAL SPANS — LOAD FIRT AND THIRD SPANS

wi wi
[ ... — [ . W—

Al al * sl ¢ of £l
Ry 0.446w1 Ru=0.572wl Ro= 0. 484w! Ro= 0.572wi R,= _:7_05.01,;
0.482 wi
0,448 wl [T —-._.,f-_ilfowuuu SRS gy o O'CIG'E“’HHHU-W TTTTT] 0.05¢0 wi
Shoar U pssew Rt 0518wl
+o0908 wh e L 0o80SwF
Momenst (fﬂ—]—m L0536 wi 00357 W' T T g, 00596 wf
I QD S
05181 +
. - 04461 L ol

B (0477 | from A) = 0.0097 wi “/El

42. CONTINUOUS BEAM — FOUR EQUAL SPANS — ALL SPANS LOADED

wil wi wi W }
. L .
Af_ i al | c ! o_f_ i el
R.=0.393w1 Re=0.1.14wl R.=0.928w! Ro= 114w
oS3 wil i I
0,393 wi [T il N T il W B e
—=II —=rry —TT
Shear 0.607 wi 0464 wi 0,53 wi
+0.0772 wi® . 2 +0.0772 wi®
ek s 400364 wl 00364 W
omect! Lo (I [TT T 270 T_'—TFWI:;W T
| 71T
| 05361
ossst | L ossr Y o

= « 03931 -

A e (0440 | frown A end E) = 0,0065 wiVEl
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Table 3-23 (continued)
Shears, Moments and Deflections

43. SIMPLE BEAM — ONE CONCENTRATED MOVING LOAD

[ Ae B = Viman(8 2= 0] oot e etesereennes -p
R,l_'-._’ﬁ Ao i A
1 _i Mrmax (a1 point of load, when x = 3 ) ........................ =
| ——— T———
44. SIMPLE BEAM — TWO EQUAL CONCENTRATED MOVING LOADS
fo @
;PO 1O - N P SR :P(z--f-]
-t _,,1 when a < (2 — +2)i = 0.5861 2 i
Pl e o T = (I- f}
{ [&D)] 1 a 20y 2
Ry S > Rz Undarload1a1x=§[l—-2]
Mimax - 5
! whena> (2- v2)! = 0.586/ B
with one load at center of span {Case 43) 4
45. SIMPLE BEAM — TWO UNEQUAL CONCENTRATED MOVING LOADS
i—a
Pimax = Vimael8l ¥ =00 oo eriennines =Py + P
Fr=F ) 2
1 a x=
pigro = = it )| i ciiin= (P + R =—
et = n*l [unﬂer1.atx z(f 1_“%)] (A Fp){
| ] | Fs
Ry ‘A_Q_. g = Mimax may occur with larger
T M !
| | 5 load at centerof spanand other | ............oeuen =y
b——— j ———d

Ioad off span (Case 43)

GENERAL RULES FOR SIMPLE BEAMS CARRYING MOVING CONCENTRATED LOADS

The maximum shear due to moving concentrated loads occurs at ona support
when one of the loads is at that support. With several moving loads, the location that
will produce maximum shear must be determined by trial.

The maximum bending moment produced by moving concentrated loads oocurs
under cne of the loads when that load is as far from one support as the center of
gravity of all the mowing leads on the beam is from the other support.

In the accompanying diagram, the maximum bending moment occurs under load
Py when x = b. It should also be noted that this condition occurs when the center-
line of the span is midway between the center of gravity of loads and the nearest
concentrated load.
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