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WIND DESIGN PER ASCE 7-16

Wind speed, in mph. Vasd = V0.6 Viging = 89
Exposure category

Topographic factor Ly, := 40-ft
Wind directionality factor Lyy = 120-ft
Gust effect factor - Section 26.9.1 Hy,it == 201t

Internal pressure coefficients Loeit = Lyy = 401t

Mean roof height above grade (not to exceed) Hyayy := 10-ft

Slope of roof

o, = if (EXP = "B",7,if (EXP = "C",9.5,if (EXP = "D",11.5,0)))

z, .= if (EXP = "B", 1200-ft,if (EXP = "C",900-ft, if (EXP = "D",700-ft,0)))
2

aZ
j Average velocity pressure exposure coefficient

42) = 0.00256-K,(2)-K K Viging -pSF

8eng = max(min(0.1-min(Ly;, Ly, ), 0.4H,p;), 0.04-min(Ly;, Lyy), 3ft) = 4ft
H, := tan(6,)-(20-ft)

Heave = (Hunit - Hr) Eave height of the structure

max(z, 15-ft)

Zg

K/(z) :=2.01 (

©
[}
=
a
|

Hiean = Hynit — 0.5-H, |Hmean =16.36 ft | Mean roof height of assembled structure
END, := min[2:(2-a¢ng). Ly1]
INT, := max(Ly; — END,,0)
END, = min[2:(2-a¢ng). L1

INT, := max(L,; — END,,0) INT, = 241t

Main Wind Force Resisting System Loads

[¥] Directonal Procedure (Chapter 27 - All Heights)
[*] Envelope Procedure (Chapter 28 - Low-Rise)

Main Wind Force Loads
Load Case A

04:= (5 20 30 45 90) -deg

GC, = (0.40 053 0.56 0.56 0.56) GCyg = (0.61 0.80 0.69 0.69 0.69)"

GC, = (-0.69 —0.69 021 021 0.56) GCyp = (-1.07 —1.07 027 027 0.69)"

GCyi= (-0.37 —0.48 -0.43 —043 -037)]  GCyp:= (-0.53 -0.69 —0.53 —0.53 —0.48)"

GCyi= (=029 —0.43 -0.37 —037 -0.37)1  GCyup:= (-0.43 —0.64 —0.48 —0.48 —0.48)"

GCA(GC) = if(er < eAl,Gcl,if(90-deg < Or,99,linterp(6A,GC,9r))) Function for interpolating GC values
Load Case B

GCp = (-0.45 -0.69 —0.37 -0.45 0.40 —029 —0.48 —1.07 —0.53 —-0.48 0.61 —-0.43)
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Wind Example

Case A (Equated to Simplified Zones in Windward and Leeward Components)

16.1

Pa aw(?) = 4,(2)-(GCA(GC/) - GCy) Pa aw(z) = (2 . 4)-ps’f

Pa all2) = qz(z)'(GCA(GC4E) - GCp) ol PA_A]( )
Pe aw(®) = 4(2)-(GCA(GC) - GCy) pe awlz) = [1 N 4)-psf

pe_ail2) = 4,(2):(GCA(GCy) - GCy) o4 pc ailz)
PE_A(2) = 4£2)(GCA(GCae) ~ GCy) pe_A(z) = [_23: 1j-psf

Peon_A(2) = qZ(Z)'[(GCA(GczE) - GCpi) - 0~7] e PEOH_A( r)
Pr_A(2) = 4/2)(GCA(GC3g) — GCy) pr_a(z) = [_1 3):2]-psf

ProH A(2) = qZ(Z)'[(GCA(GQE) - GCpi) - 0~7] e pFOH_A( r)
PG_A(D) = 42)-(GCA(GC,) ~ GCy) PG A7) = (_1 3:2)-psf

PGon a(2) = qZ(Z)'[(GCA(Gcz) - GCpi) - 0-7] i pGOH_A( r)
P _A(D) = 4(2)-(GCA(GC3) — GCy) pu_a(z:) (_7.é ) psf

PHOH A(2) = qZ(Z)'[(GCA(Gcs) - GCpi) - 0-7] pHOH_A(Zr)

Case B (Equated to Simplified Zones in Windward and Leeward Components)

11.2
Pa Bw(?) = 4/2)(GCp | — GGy pamlz) =| 5)-psf
Pa_ni(?) = 42)(GCp , = GCy) . pa_ni(7)
Pe mw(2) = 4(2)-(GCs, — GCy) pe () = [1 . 1) ‘psf
pe ni(2) = 4,(2):(GCp_ — GCyi) s pe ni(=)
PE_B(7) = 4(2)-(GC — GCy) P 5(%) = [_23: 1j-psf
Pron B(2) = qZ(Z)'I_(GCBS - GCpi) - 0~7] 184 pEOH_B( )
Pr_B(2) = 4£2)(GCp — GCy) prp(7) = [_9.'1 }psf
Pron B(2) = qz(Z)'l_(GCB9 - GCpi) - 0~7] e pFOH_B( )
PG B(7) = 4f2)-(GCp, — GCy) po () = (_1 3:2)-psf
Pcon B(2) = qZ(Z)'I_(GCB2 - GCpi) - 0~7] 143 PGon B
Pu_B(7) = /2)-(GCp, — GCp) pr_n(2) = (_ 4o )-psf
PHoH B(2) = qZ(Z)'[(GCB3 - GCpi) - 0~7] PHOH B

Worst-Case Sum of Windward and Leeward Pressures
pA_trans(Z) = max(pA_Aw(Z) - pA_Al(Z))

pC_trans(Z) = max(pC_Aw(Z) - pC_Al(Z))
P trans(2) = min] 4,(2) [ (GCA(GCax) — GCi) = (GCA(GC3x) — GC)]]
P trans(?) = min[ q(2)(GCA(GC,) - GCpi) - (GCA(GC3) - GC,)]

—-40.7
-31.4 Pt

-32.4
-psf Zone F Overhang
-23.1
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Windward Zone A
Leeward Zone A
Windward Zone C
Leeward Zone C
Roof Zone E
f Zone E Overhang
Roof Zone F
Zone F Overhang
Roof Zone G

sf Zone G Overhang

Roof Zone H
Zone H Overhang

Windward Zone A
Leeward Zone A
Windward Zone C
Leeward Zone C
Roof Zone E
f Zone E Overhang
Roof Zone F
Zone F Overhang
Roof Zone G
f Zone E Overhang
Roof Zone H

PaA trans(zr = 37.4-psf
PC trans(2) = 24.9-psf
PB_trans(7r) = —9:9-psf
Pp trans(zr) = —5.5-psf

PE_trans(2) = min(PE_A(Z))
PEOH_trans(2) = min(PEOH_A(Z))
PF_trans(2) := min(pr_a(2))
PG_trans(2) := min(pg;_A(2))
PGOH trans(2) = min(PGOH_A(Z))

pH_trans(Z) = min(pH_A(Z))

PEtrans(2:) = —32.4-psf
PEoOH trans(zr) = —50.6-psf
PE trans(2:) = —22.6-psf
PG trans(z) = —22.6-psf
PGon trans(zr) = —40.7-psf

PH trans( r) —17.1-psf
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Wind Example

P tong(?) = max(ps pw(2) — Pa pi(2))

PC tong(2) = max(pc pw(2) - pc pi(2))

PB_long(?) = minf q,(2) [ (GCp, — GCpi) = (GCr — GCyi)]|
P tong(?) = min] q(2) [ (GCp, — GCp) ~ (GCy, — G|
PE long(2) = mlﬂ(PE_B(Z))

PEOH long(2) = min(prop p(2))

PF_long(Z) = min(pF_B(Z))

PG 1ong(2) = min(pg p(2))

PGOH long(2) = min(PGOH_B(Z))

PH long(z) = min(py p(2))

PA(2) = Max(pa wans(2) P tong(2))

pc(z) = max(pc yans(2)-PC tong(2))

PE(2) = Min(Pp rans(2) DB long(2))

Pp(2) = Min(Pp rans(2)-Pp 1one(?))

PE(2) = Min(PE rans(2) - PE tong(2))
PEon(2) = min(pEOH_trans(Z) aPEOH_long(Z))
Pr(z) = Min(pr rans(2) DF tong(2))

P6(2) = Min(Pg rans(2)-PG 1one(?))
Pcon(2) = min(PGOH_trans(Z) , pGOH_long(Z))

pu(2) = min(PH_trans(Z) 7PH_long(Z))

Py, o(z) = absmax(stack(ps aw(2).Pa al(Z)Pa Bw(2).Da BI(2)))
P, (z) = absmax(stack(pc_aw(z).Pc al(2).Pc pw(2).Pc pi(2)))
P, o(2) = qz(z)~absmax( stack(GC A(GCyg) — GC
P, (z) = qZ(z)-absmax(stack(GC A(GC,y) - GC

pi>

0i»GCA(GC3) - GCp,

[«] Envelope Procedure (Chapter 28 - Low-Rise)

Transverse Pressures

GCA(GC35) - GG,
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Pa long(zr) 27-pst

pC_long(

PB long(2:) = —14.0-psf
(

PEoOH long(zr) = —50.6-psf
PE tong(%) = —18.4-psf
PG longlZ:) = —22.6-psf
PGon long(zr) —40.7-psf
PH long(Z:) = —14.3-psf

»GCp, ~ chi))
»GCp, — chi))

P, o(z) = 32.443-psf

|pA7trans(Zr) = 37.4~psf1
|pE7trans(Zr) = _32~4'p5fl
|pEOH7trans(Zr) = _50'6'135{1

Longitudinal Pressures
|pA710ng(Zr) = 27'PSf]
|pE710ng(zr) = —32.4-psf1
PEOH IonglZ:) = =50.6-ps]

|pB7trans(Zr) = —9,9-psf|
|pF7trans(Zr) = _22~6'P5f1

|pC7trans(Zr) = 24,9-psf|
|pG7trans(Zr) = _22-6'p5f|

|pFOH7trans(Zr) = _33'4'135{1

|pGOH7trans(Zr) = _40'7'P5f1

|pB710ng(Zr) = _14~0'P5f1
|pFilong(Zr) = —18.4-psf1
|pFOH710ng(Zr) = —39.8-psf1

|pC710ng(Zr) = 17.9-psf|
|pG710ng(Zr) = _22-6'P3f1
|pGOH710ng(Zr) = —40.7-psf]

|pD7trans(Zr) = —5.5~psf1
|pl-[7trans(zr) = —]7,1-psf|
|pHOH7trans(Zr) = _33'4'P5f1

|pD710ng(Zr) = —8.3-pSfI
|pH710ng(Zr) = _14~3'P5f1
|pHOH710ng(Zr) = —39.8'pSf1
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Worst-Case Pressures
|pA(zr) = 37.4~pst1 |pB(zr) = —14.0~psf| |pc(zr) = 24.9~psf1 |pD(zr) = —8.3~psf1
|pE(zr) = —32.4-psf] |pF(zr) = —22.6-psf] |pG(zr) = —22.6~psf| |pH(zr) = —17.1~psf|
|pEOH(Zr) = —50.6-psf1 |pFOH(Zr) = —39.8-psf1 |pGOH(Zr) = —40.7-psf1 |pHOH(Zr) = —39.8-psf1
Base Shears
Zy . .- .
v _ d Function for shear sum of adustment factor for building height
Q(Zl’zu’ q) - q(2) dz and exposure over a range of elevations- Table 28.3-1
7
V(2 = Hunit = Hezp = Hi, Py, ) ENDy + V(2 = Hypie = H,z, — H, Py, ) INT ...
V= |t V(2 — H,z,, P, o) END; + V(2 — H,,z,,P, {)-INT,
i if (Viying = 0,0, 16-pSf)- Ly Hygie + (8-psf)-Ly-H
v V(2 = Hynit — 0.5-Hp 2, — 0.5-H,,pa)- ENDy + V(2 = Hypi¢ — 0.5-H,,z, — 0.5-H,, pc)-INT,
= (if (Vaying = 0,0,16-psf) )Ly (Hypie + 0.5-H,)
23418 . 60074 - .
Vi y = Ibf [Transverse wind base shear Vy x = Ibf | Longitudinal wind base shear
- 15129 45388
Overturning Moments
Zu Function for moment sum of adustment factor for building
M q(Zla Zu,Q) = J q(z)-[z - (zr — Hypit — Hr)] dz height and exposure over a range of elevations about the
7 base - Table 28.3-1
[ My(z — Hypit = Hoz = H, Py, ) ENDy + M(z, — Hypi¢ — H,z, - H,, Py, ) INT, ...
+M(z, — H,,z,P, .)-END, + M,(z, — H,,z.,P, ;)-INT
M, = q(Zr 1 Zy rfe) X q(zr 2y r,l) X n |pE(Zr)| '(Lxl'Lyl)'(O'S'Ly
if (Viying = 0,0, 16~psf)-Lx1~(O.5-Hunit2) + 1f(Vaging = 0,0, 8-psf)- Ly Hy (Hypig + 0.5-H,) 116152y
- WY T yiaane [P
Mq(zr — Hypit — Hpo 2, - Hrapwie)'ENDy + Mq(zr — Hypit — Hp, 2, — Hrapwii)'INTy -
M,, = . 5 + |pE(zr)|-(Lxl~Ly1)-(O.5-Lx1)
i if (Viying = 0,0, 16-psf)~Ly1-[o.5-(Hunit +0.5H,) ] 15633
M, = kip-in
Lateral Force Resisting System Loads _ 43812
V[ze = (0.5 Lyat + teeit + Hy).ze — H. Py - ENDy + V[, — (0.5 Lygayy + toeit + Hy).z, — Hi, Py, | INT, ..
Vy wind 1= + V(2 = Hp 2, P o) END, + V(z, — H,,z,,P, {)-INT,
i if (Viging = 0,0, 16-psf)- Ly (0.5 Lyapy + teeit) + if (Viging = 0,0, 8-psf)-Ly;-H,
[V{ze = (0.5 Ly + teeit + 0.5-H,),z, — 0.5H,, Py, |-ENDy + V7, = (0.5- Ly + teeit + 0.5-H,),z, — 0.5-H,, Py, |-IN1
V. ind -= ) - -
L if (Viging = 0,0, 16-psf)- Ly (0.5 Lygyy + teeis + 0.5-H,)
11622 L . . 11492 L . .
Vy wind = ses4 Ibf | y-direction wind diaphragm load Vy wind = 17053 Ibf | x-direction wind diaphragm load
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Components and Cladding Loads

2
Lceil
Al‘ = max Lceil'BpaT
2
Hwall
Ay, = max Hwall'BP’T

2 2
Aother = max(l-ft , 1At )

A= 533
A, = 381

2
Aother = 1 ft

Hip/Gable Roof, 7 deg <0 <20 deg

Wind Example
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GC(A, Ay, A, Gs, Ge) =

A
m-log| — | + z otherwise
ftz

P pos(z) = max q(2)-(GC(A,,2,100,0.7,0.3) — GC,), 16psf |
P21 nee(z) = min] q,(2)-(GC(A,,20,100,-2.0,-0.5) = GCpi), ~16-pSt Pz2c 1ee(2) = P71 negl(2)

P2r neg(?) = min q,(2)-(GC(A,,10,250,-3.0,-1.0) —
P21 neg(?) == min q,(2)-(GC(A,,10,100,-3.6,-1.8) —
Pz on(z) = min[q,(2)-(GC(A,,10,100,-4.7,-2.3) —

P73 on(2) = min[ q,(2)-(GC(A,, 10,250,-4.1,-1.5) -

(GC(A;
P2 on(2) = minf q(2)-(GC(A,,10,250,-3.5,-2.0) -
(

P22 on(2) = min[ q,(2)-(GC(A,,20,100,-2.5,-1.5) -

chi) —16-pst PZZn_neg(Z) = PZZr_neg(Z)
GC,))

GC,;

,—16-pst PZSe_neg(Z) = PZZr_neg(Z)
pi)>

—16~psf]

GC,;

) ,—1 6~psf]
GCpi),—16-pst Pzy, on(2) = Pzar on(2)

GCpi),—16-pst P71 on(2) == Pzze on(z)

Conservative roof pressures:
P73 on(2) = miﬂ(P 73r on(2), P ZSe_OH(Z)]

PZS_neg(Z) = min(PZ3r_neg(Z) > PZSe_neg(Z)]

P2o: other() 1= min q,(2)(GC(Aggher» 10,250,-3.0,-1.0) = GC,y;),~16-psf |
P23; other(z) 1= min ,(z)-(GC(Aggher» 10,100,-3.6,-1.8) — GC,y;),~16-psf |

Wall Pressures - Figure 30.3-1

v(0) = if(8 < 10-deg,0.9,1.0) Pressure reduction - Figure 30.3-1, Note 5

P24 pos(2) = max] q,(2)-(v(6,)- GC(Ay. 10,500, 1.0,0.7) = GCp),if (Vyying = 0,0, 16-psf )| P24 pos(2:) = 28-psf
P75 pos(Z) = max] q,(2)-(v(6,)- GC(Ay. 10,500, 1.0,0.7) = GCp),if (Vyying = 0,0, 16-psf )| P75 pos(2:) = 28-psf
P24 neg(z) = min] q,(2)-(0(6,)-GC(Ay,10,500,-1.1,-0.8) — GCp), —if (Viying = 0,0, 16-psf)| Py yeg(z) = —30.5-psf
P75 neg(z) = min] q,(z)-(0(6,)-GC(Ay,10,500,-1.4,-0.8) — GCp), —if (Viying = 0,0, 16-psf)| Py yeg(z) = —35.7-psf

|PZ_p0s(Zr) = 16'pSf| |PZ_p0s(Zr) = 16'pSf| |PZ_p0s(Zr) = 16'pSf| |PZ4_p0s(Zr) = 28-psf] |PZS_p0s(Zr) =
|PZI_neg(Zr) = _17'6'p5f| |P22r_neg(zr) = —30.6~psf1 |P23r_neg(zr) = —51,4~psf1 |PZ4_neg(Zr) = —30,5~psf| |PZS_neg(Zr) =
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