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ARCH 631. Final Exam Reference Formulas
from Lectures, Examples, and Assignments
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P P R
f=— f =" fo=—
A A A
VQ N2 C N2 VQconnected area
fv B W Qy =XA= X A' r“:connec'[or 2 :

Lo —L(1+/h/ ~5h )

> F,=0 > F,=0 > M =0
V = [-wax M = [Vdx M = Fd
area of arectangle =bxh area of a triangle = bizh area of a trapezoid = b x w
fixedﬂbatse portal framdelwith ?II?SU(Ted ; P N Mc P M three span beam with integral end supports:
i i int t : mx A~ ' A&
inflection points an aF;ara oa AT AT V. =:|_.:|_5W|ﬁ
R, =R, = /
X X 2 W= ]/A M — WL7
Rly —_0.45 P% max+ends 14
simply supported at corners square plate M asinterior = wL®
R2y = 045 PV m . — 015W!a2 t LZK6
Ml = Mz =0.275Ph Mmax—column =W 46
_ 2. 1.2D+1.6L 2
M joints T 0.225Ph M max-ends,other support WL/
- =L b, wL
M =Td slab depth number or number max interior — /1

€ =€ — J, support 1width — % support 2 width m= '\%rip width

M, :(MT):Wugzen

fully fixed square plate
- . — _a = *
flat slab, interior bay, COLUMN strip: Mg = 0.0513w a2 oM, = A 1‘y (d A) =09
Megaie =(0.75-0.65M, ) = 0.49M, 3 Af, to determine maximum steel for 0.005 strain
M s = (0.60-0.35M, ) =0.21M, = 0851 c=0375d, a= fc
flat slab, interior bay, MIDDLE strip: wil? M, "
Mmax(casel) =~ Rn = 7 o 2
M pegaiie =(0.25-0.65M ) =0.16M 8 bd™  ¢bd
M psie = (0.40-0.35M, ) =0.14M o % Vigameny =5 —wx
3y f.
beam: A ., = \{_C(bwd ) not less than %(bwd ) @V, =¢2/1\/f_c'bwd A =1.0 normal weight
y y
A/ fyt A/ fyt

N =V, > W%: Srequired = smaller of 500, and

0.75,[1/b,

V, <oV, +V, $=075

f.d f d
V, > V.t Sieired = ¢A’ or A L P=f-A sphere: T = p, %
V, -4V, PV,
R W
;= v — T =N,cosga cylinder: T = p,R
1+cos¢ 2zRsin” ¢
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N =Rw| — +COS a=Rsin w=yt f=T
‘ ( 1+ cos ¢ ¢j ¢ %
single overhang at 0.292L: double overhangs at 0.21L: ¢ N % ¢ N %
M = 0.043wL* M =0.021wL? 6=/t o=/t

P, =0.85f/(A, —A)+ f A,

15

L, =L (0.25+

K A )

slabs: As-min = 0.002Dbt (40 or 50 grade)

As-min = 0.0018Dbt (60 grade)

tied: 4,P, = ¢,(0.8P,) 4, = 0.65

V2 =Wy(tributary area — b1 % b2)

Vi, < ¢(2 +ﬂij/1\/f_c’bod < p42,[Tdbyd
C

spiral: ¢.P, = ¢,(0.85P,) ¢, = 0.75

be = min(%”, b,, +16t , or center-center spacing)

bo = 2(b1)+2(b2)

E, =57,000,/," normal weight

w =W xtributary width

W = wxtributary height

R=W
#parallel support walls

_ v = ZICW 1.258
M = Fd /RW c-22
wl? P 2 D2
M max(simply supported) — ? fv = X Adie=7zr“ =7 A
P
fv ~1(07071) f,= i Ru < ¢Rn
L(0.707t) vIon

shear: R, <¢grn

bearing: R, < ¢r.tn

capacity = min { all @R, s}

P bh? M
f,=— S=— f. =—<F
p td 6 b—max S b
wi® M —0.1wl? v _w
Mmax( cantilever) — T max(3spans) — “* max(simply supported) — 7
\ \
Vall =7 Vdiaphragm — VZCSW
! Lwall dephreg in diaphragm
S S 2
= C.=—L _notlessthan —2L _ -z
SMS FaSS S (R/|) T(R/|) SDS 3SMS
P<n.q ;-vQ nF > Y eomeea
Ib |
3V
f,=% IR, =9FA $=075 A =AU

#R =gSL $=0.75

¢Rn =¢FVAQ ¢209

F'= CDCMCF .. -XFtabuIated
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0.822E},in
R, <¢#(0.6F, A, +U,F A, < O.6FyAgv +U,FA,) ¢=0.75 Fee =0
|
W= max — imi ’
m Efin = Enin (Cu)(C)(C;)(C))
M 5wl*
Sreq = Fb, Amax( simply supported) — ﬁ I:c = I:cCD
2
f f L
{_c'} + bx <1.0 SF = M resist >15 FC FC Cp
FC Fb' 1- fc Mo ertumi =F'
g FcEx verumng Pa - FcA
wl? M
Mmax(simplysupported) = ? Amax < AIimit Mu < ¢Mn or Ma < %)
1.4D 3
P db b
1.2D + 1.6L + 0.5(L, or Sor R) P <¢Por P, < %) r= =
1.2D + 1.6(Ly or Sor R) + 12(bd) 12
(L or 0.5W) Aormua | \Y
1.2D +1.0W + L+ .y _ Boomaa 1) f = <F
0.5(L: or S or R) limitvalue Ay
1.2D+1.0E+L +0.2S
0.9D + 1.0W 1 M P
0.9D + 1.0E E == 4—1_75(—) ﬂ/f’ +0.25— Fd
o 2{( vd " A, Fs=0.5 —A;h S
w =W xtributary width where M/Vd is positive and cannot exceed 1.0 Y
L /360 )table
W, =W, —_— F=F +F
adjusted I1-have [ L/400jneed Fv—max :3\/f—n'1 for MK/d <0.25 v vm Vs
KL - / ' M
KLx = y I:v—max - 2 fm fOF K/d 210 AW =bh— Ag
(r./1,)
P, =[0.25f A, +0.65A,F ]_1—(Lj2 for h/r < 99 (reinforced) L <q
: " * 140r A @
2
P, =[0.25f A, +0.65A, FS](7—|:)rj for h/r > 99 (reinforced) q, = %”\
=22
V,, =BLq, N, =¢24TBd $=0.75 n TS5
where ¢ is smaller dimension of column
2
V,, =P, —-q,(c+d)(b+d) b,=2(c+d)+2(b+d) M, =q, Blz‘m
4 ’ ' ]/hz ﬂ.ZEI
N, =g 2+E AJth,d <garftbd $=075 P =" atns Rﬂ:(L ?
cl
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&20.2:&+ I\/Irx+ Y 1<1.0 Bl=—C”‘ >
F)C F)C MCX ry 1_a(F)U/F)El)
M

R o2 F (M” WJSlO C. =0.6-0.4M1 yhero i<,
Pc 2 Pc M X M cy M 2

Atoobig

Ireq'd = Itrial Vu < ¢Vn = ¢(06 wa )twd ¢ = 10 MI’ = Bant
limit
R, <¢R, bearing: R, < ¢r.tn shear: R, <gr.n

#R, =H0.6)F,A $=10

IR, =H06)F,A, ¢$=075

U, =05

when tensile stress is non-uniform

| is the largest of:

R, <#(0.6F,A, +U,F A, <06F A, +UFA,) ¢=075 N —0.95d
m=——="""
2
W = 4db, P,  4db P 4 =065 N B —0.8b;
C(d+b, )’ 4P, (d+b, ) 4(085f/)BN " 2
Jdb,
An' where n' = *—— and
P, =0.85f/A =l |2 *
T e mn ~1/0.9F. BN Lo 2x
y
(1+1-X)
f,—f. <K szw:M M =Pe
I S
. . fa fb <1
f,+f, <K M<M,= AF,(jd) j=0.909 Fa_'_Fb_
f,<F F, =1.5,/f, <120 psi unreinforced f, = \I/n_Qb = % solid rectangle
with M =Vh, MK/d = % F, =0.45f reinforced F, =0.33f, unreinforced
F = uN SF=Mus_ 515 9 SF = Mhorionalrsin 5 1 95
overturning sliding




