BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 « 293

AISC
Beam
Tables

1. SIMPLE BEAM—UNIFORMLY DISTRIBUTED LOAD
1 Total Equiv. Uniform Load = wl
pL— l w,
w R=V P e
HHIIHHIIHI o 2
!
1 L, Vx = (E'“")
?— 2 2 M max. ( at center ) - ..wsi
?
Shear __¥_ My *-'ﬂzi-{l— X
5 wis
n Amax. at center =
Minax. ™ ( ) 384 EI
wx
T pm— Ax = 23El (13 —2Ix2 4 x3)
2. SIMPLE BEAM—LOAD INCREASING UNIFORMLY TO ONE END
L M
&‘u “ j’g,b&)Q Total Equiv. Uniform Load = ;—?v?— = 1.0264W
—X w Ry =Vy . = _\%I_
Ry 4 bRy Rz = V2 max. = %"!.
v W wx
—.57741 — x =3~
I - = = 2w _
V1 Shear __\1;_2 M max. (atx Ny .57741) . . oV 1283 W1
Mx = Wx (12 —x2)
7[ 372
Mo Amax. (atx =t‘f1 — % = .51 93:) - .01304 —‘%:l
Moment
W
bx . = m-’;—ﬁ(h‘-wﬁxi+ﬂ‘)

3.

= Wx (% -
- Wis
G60El

Wx

SIMPLE BEAM—LOAD INCREASING UNIFORMLY TO CENTER
I Total Equiv. Uniform Load
e—x
w
mm R=V L e e
R4 R
1 é Vx _(whenx<~2{-) e e e
—+—
Y 1] max.( at center ) .
Shear j
M x (whenx(%) . .
M max. Amax. ( at center )
~ Moment Ax (whenx<—g) P

= 380 El Iz

2x2
32

- (512 —4x3)2

)

—
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 - 293

4. SIMPLE BEAM—UNIFORM LOAD PARTIALLY DISTRIBUTED
= = Wb
Ea—TI—;\?_:._) Ri=Vy (max. when a < c) = 3{) (2¢c 4+ b)
whb =
] [HI' ] Rz = V2 (max.whena>c) =-é-l—(2a+b)
AN 2 vy (whenx>aand<(a+h)) . = Ri—w (x—a)
R R
VI, Shear M max. (atx =3 +—w'—) .o = R (a +EE:T
‘ha+F"—1_) l ] I } IVzMx (whenx < a) = Rix
Mx (whenx>aand< (a-i—b)) . - R;x—%(x—a)z
M s F ! mx  (whenx> @+B). . . . =Ra(—x

Moment

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

¢ 1 Ri = Vi max. =3§?—{2l—a)
W‘; Rz=Vz . . . . . - uat
. 21
Ry 4 Rz v, (when X < a) = Rj; — wx
= M max.(at X = %) = F;:':
-\4;1_ wx2
¥ ., My (when x < a) = Raix—
R1 11 Ts;l Lt 1 T vz 2
LT ear
“w My (whenx>a) = Rz (I—x)
1 P, _ wX . _ N
Mbax /{ \M s (whenx<a) - zien Uaa(zz a)1-2ax2(2k-a) +1x3 )
wa2(l—x)
A when x > a = ——2——" (4x] —2x2 — a2)
Moment * ( ) 24EN
6. SIMPLE BEAM—UNIFORM LOAD PARTIALLY DISTRIBUTED AT EACH END
Ri=Vi . - w;a(ZI—za!) “+ wac?
. I _ - wac(2l —¢) + wiaz
a b—>4é—C—> Ra=Va . . . . . 2
L*r’ial [ Vx (when x < a) = Ri—wix
[ 1]
R, Rz vy (whenx>aand < (a+b)) . = Ri—wa
= Vx (whenx> (a+b)) . *. . = Rz — wa(l—x)
'4\_‘ .
XL Ph\[\ M max.(at x =21 hen Ri < wia) = Ra?
Ry |[onear [ IV2 v 2w
w7 M max.(atx = l—ﬁwhen Rz < wac) = 21:3
MT W My (when X < a) O = Rix— w;le
'_[ m Mx (whenx>aand<(a+b)) . = R;x—wTﬂ(2x—a)
Moment
we (I—x)2
Mx (whenx>(a+b)) .. = Ry (l—x)— X2 U—02

2
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see p"age 2-293

70

SIMPLE BEAM—CONCENTRATED LOAD AT CENTER

|
1 > Total Equiv. Uniform Load = 2P
— P
W _ P
R R R=V . . . . . . . . . .. = -
L. I
2 ] 2 M max.(at point of Ioad) . =—F;—l
v
Shear $ My ( when x < -é— ) . = —%’-‘—
h / ' Amax. (at point of Ioad) . = %
Mmax,
: Moment ax ( When x <‘% ) ' = 4BEI @iz —4x2)
8. SIMPLE BEAM—CONCENTRATED LOAD AT ANY POINT
I ﬂ Total Equiv. Uniform Load -8 ';i'b .
o P
- Ri= V;(max. when a < b) e e . == —PIL
R, MR R;a\lg(max. whena > b) e ~Pa
a b
M max. (at point of load ) = P?b
x
¥‘JIHHHIII!!ITVM" ( whenx<a ) . -7
I‘ Shear Amax. (atx ‘F‘m when a > h) = Pab (a +23]E1{w
M hax. Aa ( at point of load ) T _l:_:%il_l_);_
L Ax ( when x < a ) - GPb“ (12 — b2 — x2)
9. SIMPLE BEAM—TWO EQUAL CONCENTRATED. LOADS
SYMMETRICALLY PLACED
L | Total Equiv. Uniform Load . =8
- P P
—’] v y . R=V P T 4
R
a a M max. (between Ioads) e « « « . = Pa
?T ”H My (whenxéa) e e e e = Px
Shear !
\ I Y Amax. (atcenter) = ZZEI (312 —daz)
M max Ax (when x < a) f e e e e 6EI (3la—3a2 —x2)
Moment Ay (when x>aand < (l—-a)) N "Fﬁ-:_l_ (8Ix—3x2—a?)
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 - 293

10. SIMPLE BEAM—TWO EQUAL CONCENTRATED LOADS

UNSYMMETRICALLY PLACED

< I R;=V;(max.whena{b) e e =-?—(I—a+b)
<—x~>| P P !
P
‘ = _— — —
o, R, Rz Vz(max. when a > b) . - (1—b+a)
a1~ e —bh—> Vy (when Xx>aand < (I— b)) .. o= % (b—a)
x .
Yi l \ } | — M, (max. when a > b) . e = Ria
Shear H | | | i\{z
M2 (max. when a < b) . -« « . = Rz2b
[ h ) . . . . .. =R
:li m E’ X (w enx <a 1X
Moment My (whenx>aand < (I—b)) . «. = Rux—P(x—a)

11. SIMPLE BEAM—TWO UNEQUAL CONCENTRATED LOADS

UNSYMMETRICALLY PLACED

l > R‘”"""“"'"':M
Simmm— P Pz
I Rz =V - PiatP2(i—b)
R, R, 2=Vz2 . . .« v 4 e e ;
a L Vx (when x> aand < (I—b)) . +. =Ri1—Ps
>
Vi r | | ! —r M1 (max. when R < P:) . . . = HRa
Shear ) .
Va
. Mz (max. when Rz < Pa) . . . = Rab
I& ;La My (when X < a) « + « « « +« = Rix
4 }
Moment My (when x>aand < (I—b)) . «. = Rix—Pi (x—a)

12. BEAM FIXED AT ONE END, SUPPORTED AT OTHER—

UNIFORMLY DISTRIBUTED LOAD

1 Total Equiv. Uniform Load = wl
3wl
wl Ri=Vi . . .+ +« « « « v &« « « = —!:-
[T, - e _ 5wl
. ,Rz= e e e e e e e e 5
M- ///: Vx e e s e s e e e e e w . = Rp—wx
X t wl2
Mmax. . . .« « + =« « « o + « = 3
] 3 9
Shear ToMe (atx=gr) ... =gt
2
4._.% !__} I Mx . . . . . . . . = Rix— wzx
—_ . L 4
M LT N Amax. (atx= % (14 33)=.4215:) . - T;ua{i-:T
' Moment MT o
[rax =% (18 — 2 3
| ) Ax - ager (2 —3ix2 +2x3)
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 - 293

13. BEAM FIXED AT ONE END, SUPPORTED AT OTHER—
CONCENTI;!ATED LOAD AT CENTER
Total Equiv. UniformLload . . . . =%‘1
H:=V1..........=%
IP g Rz=Vamax. . . . . . . . . =%
le—x
3P!
R, _'1 { R, M max.(atﬁxed end) e 1
¢—~-§l-—-++—-§- 7% My (at pointofload) e e e . =%%£—
. 5Px
v.] |||h|||| Mx  (whenx<z) .
Shear
L] v (whenx>4) « . .. _P(__.Uz.
ﬁ ) | Amax. (atx—:\[_ - 4472:) . 48E.I \f"= .009317 ':;I'
Moment »
Ij\LL_ff"' Ax (at pointofload) e e =-.%;;%
3
_!..) _
" Ax (whenx<%) e e gggl (312 — 5x2)
Ax (whenx>-%) .+ s s s 96EI (x—D2 11x—20)
14. BEAM FIXED AT ONE END, SUPPORTED AT OTHER—
CONCENTRATED LOAD AT ANY POINT
Ri=Vi . . « o« .+ .« &« + o« = “%(3-}-21)
Rza2=Vz2 . . . . . . .« « .« . 2” (312 —a2)
Pl >t M3 (at point ofload) . = Ria
R, A4 R, M2 (at fixed end) Ce e = @tD
2 b //2 My (whenx<a) « + o« + « = Rix
V,i iJeLJ | | I l | I ” x My (when x> a) = Rix—P (x—a)
Va
A
Amax. (when a<.44latx=1 ;l:-::) = ;%gl—t%;—
X
T‘ LU _I_ Amax. (whena>.41dtatx=l V21+a)= F;aElT \lzl?i—a
mern M2
Pa Aa (atpointofload). . e . %(SH-M
Rz

Pb2yx

Ax (whenx-(a) " e s s e 125”, (3al2—2]x2—ax?2)

Pa

Ax (whenx>a) ¢ s v s s =TEE (-x)2(3I2x-a2x-2a2])
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BEAM DIAGRAMS AND FORMULAS
‘For various static loading conditions

For meaning of symbols, see page 2 - 293

15. BEAM FIXED AT BOTH ENDS—UNIFORMLY DISTRIBUTED

| LOADS
e ! ” Total Equiv. Uniform Load -2l
r// x_1 wl wl
; R=V = “
LLETPTE it . 2 ,
A" = w{ — — X
1 1 X ( ) I )
2 2 M max.{ atends . =
. . 12
hear ¥ 1 (a cen er) Coe e e .. =5
213l —Y- M x B % (6Ix — 12 —6x2)

—

. . m _If‘_M’ Amax. (at center) e e e e e . = %4%
Mj‘i/ oment \kﬁ"“‘ BX e e e e e e e e e = E‘:—’;— (1—x)2
16. BEAM FIXED AT BOTH ENDS—CONCENTRATED LOAD AT

: . . CENTER

% M —¥ P

/ Total Equiv. Uniformload . . . . =P
R R P

<——L—)<—-—-—-:r % R=V - 2
2 Pl
i M max.(at center and ends) . =3
l P
Sh ) My when x < = e e e . =A== 1)
= T3 ( z) ;¢
K_% ) . amax. (at center) < e s = J92ET
\h\ Mimn. Ax (when X < %) e e e . .= % (31 —4x)
any Moment .E'E“
17. BEAM FIXED AT BOTH ENDS—CONCENTRATED LOAD AT
ANY POINT
Ry = V;(max. when a < b) T P;T (3a 4+ b)

y/ Rz=vz(max. when a > b) e e . = p;;z (a + 3b)
R M, (max. when a < b) e P?zbz

1

a « v M2 (max. when a > b) R f;—‘;ﬂ
VL “ | | | I [ ] [ Ma ( at point of load ) T ZP?:bS
1 Shear B M (Whe < - R Pab2
TER nx<a) . et
al adp2
. Ma Amax. (Whel‘l a> batx = m . = m
M, y Moment \\L M, 22 ( at point of load ) .. = %-E%;—
i Ax (when X < a) T -%:—;:!L: (3al — 3ax— bx)
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page

2-293

18. CANTILEVER BEAM—LOAD INCREASING UNIFORMLY

et
w
. .
\W $
8hear \—L
'MTm X,

'!]'O FIXED END

Total Equiv. Uniform Load .
R=V

Vx
M max.(at fixed end) ..
Mx
Amax. (at free end) N

Ax

] 1
s s | oo

1
>
»

g

]

m'

g

X
31

1

]

g

1
S5EI

"y

W
=W(x5-—-5!4x+4!5)

19. CANTILEVER BEAM——UNIFORMLY DISTRIBUTED LOAD

R S—
wl
LTI

e—x

i

|

‘-e-c-—z-

Moment

M max.

Total Equiv. Unliform Load .
R=V

Vx

M max. (at fixed end) ..
My

Amax. (at free end) . .

Ax

= 4wl
= wl

= wXx

wl2
2

wxz
2

wil4

~ 8EI

= FWET (x4 —413x 4 314)

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

1 ]

wl
@& [T

]

T
A"
4
4 I+

O

oment |

Total Equiv. Uniform Load .
R=V

Vyx .

M max.(at fixedend ) . .

My (at deflected end) ..
Mx

Amax. (at deflected end) .

Ax

-~

=3

i

8

= wx
wlz
3
wl2
6

w
— — 3x2
6 (12 3x2)

_ wls

T 24El

w (12— x2)2
24E1

I
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symb_ois, see page 2 - 293

21, CANTILEVER BEAM—CONCENTRATED LOAD AT ANY POINT

Total Equiv. Uniform Load .,

N 1

—X

4—x:j P ;/ R=V |
//éﬂ Mmax.(athxedend) .o
[ b ' My (whenx>a)
T emax (atfreeend ) . .
k']

Shear

Aa (at point of load) .

‘
N:ﬁ‘:l’]?tLLU\L

Ax (when X < a)

Ax (when X > a)

=

8Pb
!

P
Pb

P (x—a)

Pb?
6EI
Pb3
BEI
Pb2
BEI

B3i—hb)

(8/—3x—h)

=M(3b.ﬁl+x)

6EIl

22. CANTILEVER BEAM—CONCENTRATED LOAD AT FREE END

. 1 Total Equiv. Uniform Load = 8P
P
% R=V = P
R
T
e— % Mmax.(atfnxedend) AN = P!/
—",f'
! l l M Mx = Px
b
Shear )2
_ _ Amax. (atfreeend) . . = .!:El
|
Moment J\J\Eﬂ“- Ax . = EFE,—I (213 —312x + x3)
23. BEAM FIXED AT ONE END, FREE TO DEFLECT VERTICALLY BUT

NOT ROTATE AT OTHER—CONCENTRATED LOAD AT DEFLECTED END

I

Total Equiv. Uniform Load .

R R=V

M max.( at both ends ) [ -

T
Vv My
4

Amax. (at deflected end)

l
e [F
4 Ax
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 - 293

24. BEAM OVERHANGING ONE SUPPORT—UNIFORMLY
Dl?TRlBUTED LOAD

Ri=Vi . « « « « « « . . =E“—;~(:=—aa)
Ra=Vz+Va . . . . . . . =5-(+a2
1 H— A —H v
2 . PR . . . . . . . = wa
A wita) [5F . .
[T Ve oo e
Ry Rp :
Vx (between su pports) . . = Ri—wx
i(l_zﬁ
5 2

(foroverhang) e e o= wla—xy)

v, M (atxa-é—[1—-?—:-]) c . =g Uta)Eg—a)

Shear v wat

M2 (at Rz) - 2

. wXx
MfI | ﬂ‘m\ My (between su pports) .. =T (I12—az—xl)
.y
Moment M2 Mx, (for overhann) e ... =2 a—x1)2
—1(1-32) 2
Ax (between su pports) A szEle{H-zlzxz—i-tx3~2a'=l=+2a=x=l

%(4aﬂl=13+ﬁa=x;—4axlz—|—x;3)

]

Axy (foroverhann) . o

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

waz
R:—-V:.........—zl
Ra=Vai+Vz . . . . . . . z%(zl-{-a)
¢ 1 *‘a"* Va . . . . . +« « v < . . =wa
e—X 3
w; Vx, (for overhanq) . . = w(a—x1)
i ) _ wa?
R‘" : Rs M max.(at Rz T e
2
=~ Mx (between supports) e w;ix
Va
& 4 w
Ve T Mx, (f“‘“’“ha"g) s s =gp@e-x)?
ghear :
! \_ wa2iz_ wa2]z
Amax. (betweensupportsatx -»-'5)‘ PV =.03208 El
T 3
W Mmax.  Amax. (for overhang at xy = a) . =22 (41+3a)
Moment =i} ¥ 24E|
2
Ax (be‘tween supports) . . = 13‘:"235[); (12 —x2)
Ax, (foroverhang) e e . = 2":’:;' (4a2/+-6a2x1—4ax124x13)
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 - 293

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

Ri=Vi . . « « & &+ &+ « . = -Pl—a
3 1 Ble— A —> P
- <> P Rz2=Vi4+Vz2 . . . . . . . =T(!+a)
1 ( Vl . . - . - . . . - . . = P
R‘V Ry M max. (at Rz) s o+ s+« » = Pa
[ My (hetween su pports) P e _E'_?_x
L3
\!2 My, (for overhang) . + . . =P(a—x1)
Vil TTTTITTTTTTTOTTd __L)=, Paj2z Pal2
Shear Amax. (betwaen supportsatx= v3 9y3IEl 06415 Ei
2
Amax. (for overhang at x3 = a) . = % (I+a)
Ax (between su pports) . . = _Pax_ (12 —x2)
] i) 6EIl
M masx. Px1
Moment Ay, (fur overhang) « v« o« =GET (2al + 3axy —x12)

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

Total Equiv. UniformLoad . . . = wl
¢ 1 —a—3) ]
w
41'--:)(—)-'I wl “‘"1" R=V. -—
1
_ [T, P B
4_.!. .!-_;. wi2
5 3 Mmax.(atcenter) e e . =g
—
wx
¥ Tm - My . .. s F & s 8 v & s w =—2—'(1—X)
Shear \? 4
- Amax (atcenter) - S
max. oottt T 3mE
=YX _ 1a_oixz 1 x5
M_fm“ AX + & 4 4 s s e e e e s 53EI (1 21x2 4 x3)
A _ wlidxy
Xy s s s s s s e s —"'—'24El

Moment

28. BEAM OVERHANGING ONE SUPPORT—CONCENTRATED
LOAD AT ANY POINT BETWEEN SUPPORTS

Total Equiv. UniformLload . . . = 8’::"
! > R1=V;(max.whena<b) e e . =ﬂ
% P P Pga
W Hz=Vz(max. when a > b) Coe . =
Ry Ry M max.( at point of load ) P P?b
<— a——b —>
. My (whenx<a) che e = P::x
V, F—
My amax. ((atxeo/2@F20) o ) Pab (a+2b) V3a (a +2b)
T Vs 3 s 27E1
Shear Aa ( at point of load ) .. = .%‘:ET
f Ax (when X < a) e e . = GEEPT)EI_ (12 — b2 — x2)
MT:. Ax (when X > a) e . . = P_as%%")- 2Ix—x2 —a2)
Moment e - )
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BEAM DIAGRAMS AND FORMULAS

For various static loading conditions

For meaning of symbols, see page 2 - 293

29,

ON ONE SPAN

|

’ex_j[ wl

Total Equiv. Unlform Load

1=Vi .
IHInm
RT TR2 Rs Rz=V2+Va
1 I _
—— Rs=Vs .
_b’_"m\ TN \LVS v
- \‘\U\LLU\]\ $ Shear T 2
i 2
< 16 4 M max. (at X = —-—l)
T
| ' ME“ Mi (at support Rz)
e ¥
M, \ Moment My (when X< J)

A Max. (0.472 [ from R1)

I

I

CONTINUOUS' BEAM—TWO EQUAL SPANS—UNIFORM LOAD

wx
'-:‘"é' (71—8x)
0.0092 wi4/EI

30. CONTINUOUS BEAM—TWO EQUAL SPANS—CONCENTRATED
LOAD AT CENTER OF ONE SPAN
<—-%—><P—%——; Total Equiv. UniformLoad . = 183 P
R-l! Rz Ra R1=V1 . = % P
— l 1 11
Rz=Vz+4Vs = 95 P
5
¥ T TITTIITTTITT] ‘Lva R3=Vs . = %P
P Shear 19
i Va = P
T M max. (at point of Ioad) . o= %ﬁ- Pl
M "l“' ’ My (at support Hz) = —:-}2- Pl
M;] N T A Max. (0.480 ! from Ri) = 0.015 PB/EI
31. CONTINUOUS BEAM—TWO EQUAL SPANS—CONCENTRATED
LOAD AT ANY POINT
P
a b= Ri=Vi . 4” (4!3——a(l+a))
R R R
1 1 ® 1 d R2=Vz2+V3 = 2;3 (2!2+b(l+a))
Pab
vlL”IIHl”” |;J_|1|1||||r|[|1|_'LV’ Ra=Vs . =_‘”3 (I +a)
a2 ] I I l ‘ Shear T
=k Va = 4(3 (4iz+b(l+a))
M max.(at poin‘; of Ioad) . = %?32(412—a(1+a))
Mmax,
i My (at support Flz) = !:?:, (I+a)
M ‘\ Moment
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 - 293

32.

"(

Ri

BEAM—UNIFORMLY DISTRIBUTED LOAD AND VARIABLE END MOMENTS
e x y R=V = ‘—,:f + ﬂl_:'{__“’
wl
U P m=w =P _M-—M
el lIUJlH ;) Re=V:= -

V. =w(i{__x) +M1—M=
v |
; Mo (atx =L 4 M= M)

~ Shear

M;:w—;(l—-x)-!-(m—‘;i’)x—lﬂ;

Iy

1"3
'
Va
"T = w_al_ _ M -;- M. + ‘Mlz.;(a“z):
i
v
M:
T

A LI R G R )

. _wx 4M, 4M: 12M1 BMy  4M.!
‘5""2451[ (“"‘ X+ "'”"_:T;"T__‘]

33. BEAM—CONCENTRATED LOAD AT CENTER AND VARIABLE END MOMENTS
L(——; *_,(
" e X —-] lP .
( R L) m:vl:?P_,_M;-zMg
R Rz
<— lj2—>e—1]2 —> R:=V\: -_-.-;_MI'E'M‘*
\1;’1 . _ _L M:s (At center) = T ‘L';_',!-’
shear [T [[[[[[[]] _VTa_ " (Whenx<2) (B4 MMy,
hh\ "E " (w““""z) Fo—n+ TR
T_ y M.
M Moment
4 r
Ax (When x < ; 4szl (szz — 4x? — ;z- x) [Mi(2] = x) 4 Ma(l 4 !)I)
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