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Appendix B - Lateral Loads

B.1 Wind Loads

mduy puty — z¢ 2431,

Page 61 of 95

2L 0 gLo l =12y 10128 4 aydesbodo |
g - g9 + 0 =g a|buy jooy
SlUaIY=20]) alnssald [eul=iu] A NIA ¢2INANNS _U_m.._w_
: B8 Gl e 188}  £R°6LZ (1sam-1se8 UEd)
0 3 188 CLT6L {yinos-ypou ued)
880 (1sam-isea ueyd) 9 005 | IEETIN Wbiey 1edeied
580 {ysnos-yyou ued) 5 0 3 198 16GE =y biay Jooy ueapy
L "B S9°0 q L = 101284 a2ueyodu)
L& o cL0 ) Il fuoBaien Bupjing
8L i I v 3 (0'3d3) ainsojaug
k60 (1sam-1ses ued) D LL0 vE
£8°0 {ynos-yuou ved) o 183 006 £z 9 (g0 o°g ansodxg
855 = 56 0 520 =Py J01ae4 AujEunagg puiiA
25715 z 4] ainsodxg ydw gg =A paadg puip oi1seg
lojoed 1ay31sng z-9 @1qel induj Ayjeao




Page 62 of 95

h=Egw
SES
& 322
Se>
oS
hav.. c m.m SJU101[J20) 2.ANSS2AJ pUlgy — € 24N3LH]
g
m m., B0 0L0 ay < BL°O- _h.g - Ziy = 0L =<
= 2 8L 0- 0EL- ay = BL0-EL- Zi o
[} - - - - =
£ = gL o 0e0- LG < . 8L o-£0- Ug = T e
< & a1 0- 05°0- 6l 9 V0 gp-50- 4z 01y coos 1SEI 93 3553
B0 06°0- 96 Bt BLO-60- Yy o1z/y -
gL 0 060 eF == 8L 0-'60- cM ol
B0 0L0 ay < BLO-L0- Ziy = 0L =<
gL 0 0eL- er L= 8L0-EL- eMon -
B0 0E0- LGL < . BLO-£0- Yz =
= nog o3 yyo
a1 0- 05°0- 6l 9 670 1 g10-60- 4z 01y 0o HNGS G1 HHoN
Ny 060" 96 er BL0-60- Yyolgi -
BlL0- 06°0- By = 8L0-'60- ZM o
d7 usamiag [12a)) aouelsig 14 abipg prempuipp
ajejodia| [eluozuoy |emay |enioy 3 Woly SoUe)si(] |EIUOZIIOH Lk uonasQg puim
SJUBID1807) aINssald Jooy
= 0L 0 L0 sanen |y [IBAA BPIS
- 20 =<
=) 18 )
c o ELL -Emh_,__‘m_,__ £0- Z
c 50- 10
® O e BN Premas]
M 050 BE0 HIOS £0- 2
-y
® e 50 L-0
»n 080 B0 sanen |y (1B, PIEMPLILAA
d)  gnemay d) ar aleunsg
sjualayao ) ainssald ||en




Sam Jannotti American Eagle Outfitters | -
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Table 6-3
Height Above
Ground Level, Erpre izt K: Kn gh q:
7 Case 1& 2
0-15 0.85 0.85 1.25 19.71 13.35
20 0.90 0.90 1.25 19.71 14.18
25 0.94 0.95 1.25 19.71 14.86
30 0.98 0.98 1.25 19.71 16.44
40 1.04 1.04 1.25 19.71 16.41
50 1.09 1.09 1.25 19.71 17.20
G0 1.13 1.14 1.25 19.71 17.87
Fill] 117 117 1.25 19.71 18.46
80 1.21 1.21 1.25 19.71 18.98
90 1.24 1.24 1.25 19.71 19.46
100 1.26 1.27 1.25 19.71 19.90
120 1.3 1.32 1.25 19.71 20.68
140 1.36 1.36 1.25 19.71 21.36
160 1.39 1.40 1.25 19.71 21.97

Figure 54 — Wind q Factor Calculation
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MWERS Design Pressures
Walls |

Di?:lcr;:jun Pressures (lb/ft?)
Leeward Morth/South P= -8.34 + 355
East/West P= -8.26 : 3.55
Side | P= 1220 * 355

Wind Height

Direction (feet) Pressures (Iblft’)
0-15 P= 9.03 + 355
20 P= 9.60 * 355
25 P= 10.06 + 355
30 P= 1045 * 355
40 P= 11.10 + 355
50 P= 1164 * 355
G0 P= 12.09 + 355
North-South 70| P= 1249 : 3.55
80 P= 12.85 : 3.55
50 P= 1347 : 3.55
100 P= 13.47 : 3.55
120 P= 1399 : 3.55
140 P= 14.45 : 3.55
160 P= 1457 : 3.55

Windward

0-15 P= 9.44 + 355
20 P= 1003 * 355
25 P= 10.52 + 355
30 P= 1093 * 355
40 P= 11.61 + 355
50 P= 1217 * 355
G0 P= 12 64 + 355
East-Vest 70| P= 1306  : 3.55
80 P= 13.43 + 355
90 P= 1377 * 355
100 P= 14.08 + 355
120 P= 1463 : 3.55
140 P= 15.11 : 3.55
160 P= 1554 : 3.55

Figure 55 — MWFRS Design Pressures

L
Page 64 of 95



American Eagle Outfitters

Sam Jannotti

Quantum Il

Pittsburgh, Pennsylvania

SHAMN — 9§ 24n31,]

$OANSSoA] us, 15o(]

GGE F 02 02- =d 0202 621 I- pIEMBET
GG E 7 LE0E =d 0202 621 5l PIEMPUIAA
(zu/q)) saanssaiy “b "y udyn
_ 123y Zl = yBiay
Uaaldspul
_ puUIAn
GGE F 89°6L- =d 826l 9zl I- piemas]
GG F Z96Z =d 886l 921 5l pirempuip
(zu/q1) saunssaig 9b Y udyn
1adeled
GG E o900 I GG F €75 =d IARELD
55°€ F P90 Jo 55 € ; eLe =d IEL O8I e
GG E FOoy90- Jo GGE F 69GL- =d 29 01 ¢
5S¢ FOP90- i0 55°E ¥ BIGL- =d 010
paempuip
GG E FO¥90- I GG E 7 005 =d IARELD
GG E FOoP90 Jo GGE F e e =d I£1L 01 39
noc- o
G5€ P90 o G5 5 06- =d gg oy pg| POSTHHON
55E FOF90 10 G5°E F 005k- =d e o1
[123y) e
paempuifn uonaIal
(;4/a1) seanssaig wou pUI
S2UesI(]
jooy

salnssald u m_mmﬁ_ SHAMN

Page 65 of 95



Sam Jannotti American Eagle Outfitters

Quantum Il |
Pittsburgh, Pennsylvania

Total Wind Forces and Overturning Moments - East-West Wind
@ = 2
3, AL EE s gEe 3= | B2
S EHIEE 3 253 g | 8= | E32
£E5 [E8:E88z8| = « 58 S |s8 | £¢
= = o y oo B e
o[ e[ eeEe ¢ | f¥ 2 |83
fi ft in” it
0] 677 944 -8.91| 18.35 1 0 0 0 0.00f 0.00 0.0
6.77 15 944 -8.91| 18.35 224188| 1556.9] 2857
15 200 10562 -B.91[ 19.43 2 162.5 | 139920| 971.67| 1588 48.90 6621
20) 2038] 1093 -891] 1984 10494 72 875 145
20.38 250 1093] -8.91( 19.84 129426 89579 17.83
25 30 1161 -8.91] 2052 3 3266 | 139920 97167| 19.94| 53.88 1466.1
300 3404 1161 -B91| 2052 113102| 78543] 1612
34.04 400  11.61] -B.91( 2052 166738 1157.9] 2376
40) 4771 1217 -8.91] 21.08 ¢ 490.5 215710 1498  31.57 25.33 2261.79
47.71 501 1217 -8.91] 21.08 64130 44535 9.39
50 60| 1264 -8.91] 2155 5 Gh4 6 | 279840 19433| 41.89| &7.14 3116.78
60| 61.38] 13.06] -B8.91) 21.97 38478 267.21 587
61.38 70l 13.06] -8.91) 2197 241362| 167V6.1| 36.83
70l 7504 1343 -8.91] 2234 5 818.5 141086 979.76] 21.89 58.72 4005.08
75.04 80| 1343 -8.91| 2234 138754| 963.57| 2153
80| 8917 13.77[ -B.91| 2268 ! 9825 256520 1781.4| 4040 61.93 2070.78
89.17 901 13.77| -8.91) 2268 23320 161.94 3.67
90] 96.46] 1408 -B.91| 2299 Roof 1146.5 180730 12551| 2885 32.53 3107.67
96.46] 100 1408 -8.91| 2239 Roof - Stair 5120 425 0.98
100] 109.5] 14.63] -B.91( 23.54 12750( 88 542 2.08
96 46] 1085 3031 -2020| 5051 Windscreen 1146 5| 43350 30104 1521 5839 318772
96.46) 1085 30.31[ -20.20| 50.51 2550| 17.708 0.89
96.46] 100.5] 2982 -19.88| 49.70| Parapet 113664| 789.33] 3923
[Totals 426.83 22878.0

Figure 57 — Wind Forces and
Overturning Moments - E-W Wind
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Total Wind Forces and Overturning Moments - North-South Wind
a L] k] ™ \
[ = _ = o P =
=<3 2E |8 E =32 2 T 2w e =7 5=
£E £E (&3 |58 3 <32 5 =6 | £8F
5° =5 (28|88 © |8 | it < | 35 | g
2 E E-_. = ad 5 (= SE
Min  f  WMax ft in* ft
0 0| 81.3] 677 9.03| -B8.34| 17.37 1 0 0 ] 0.00]1 0.00 0.0
813 677 163| 135| 9.03| -8.34[ 17.37 214337 1488 2586
163 135 180 15| 9.03| -834| 17.37 46165) 3206 557
180 15 240 20| 9.60] -8.34| 17.94 2 1625 168280 1099 1971 5266 7134
240 20| 245| 204| 10.06( -8.34| 158.40 11871 8244 1.52
245| 204| 300 25| 10.06| -8.34| 1840 146408 1017 1870
200 25| 327 27.2| 1045 -8.34] 18.78 GI907| 4855 9.12
327 272 360 30| 10.45| -8.34| 158.78 : g 83756 581.6] 1093 g e
360 30| 409 34| 1110| -8.34| 1944 127943 8885 1728
409 34| 430 40] 11.10] -8.34[ 19.44 188617 1310 2547
480 40| 481| 4089| 11.64| -8.34| 18.958 4 4905 27699) 1924 3.84| 5832 242470
491| 4089| 573 47.7| 11.64| -8.34| 1993 216316] 1502 30.01
573 477 600 50| 11.64| -8.34] 19.958 ¥2645) 503.8[ 10.06
G600 50| 655 54.5(12.09| -834| 2043 143771 9984 2040
655 B45| 720 60| 12.09| -8.34] 2043 ° 6545 172789 1200( 2452 6128 3342.25
720 60| V37| 61.4[1249| -834| 2083 43627 3023 6.30
73T| 61.4| 819 68.2| 1249 -834| 2083 216316] 1502 31.29
819| G68.2| &40 70| 12.49] -8.34| 20.83 G 818.5 48473 3366 7.01 60.91 4154 24
240 70| 90 75| 12.85| -8.34[ 21.19 163697 1067 2260
a01 75| 960 a0l 1285 -8.34| 2118 156961 1090 23089
960 80| 983 81.9(1317] -8.34| 21.81 T 982.5 583565 4122 8.87| 6644 543984
983| 81.9| 1065 Ba.7| 1317| -8.34| 21.51 230825| 1603 3448
1065 887| 1080 a0 1317 -8.34| 21.51 Roof 26380) 1832 3.94
1080 90| 1147 955( 13.47| -8.34]| 21.81 Roof 1147 204445) 1420 30.96 34.90 333433
1147 955| 1303] 108] 13.47| -8.34| 21.81| Roof - Stair 4392 30.5 0.67
1147 955| 1281 108| 30.31(-20.20| 50.51| Windscreen| 1147 | 120960 a40| 4243 8738 477106
1147 955| 1185| 89.6| 29.82|-19.88| 49.70| Parapet 128352 8913 4430
|Totals 478.92 25704.0

Figure 58 — Wind Forces and
Overturning Moments — N-S Wind
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Wind Story Drift
Point If;?’gt Story Drift Allowable
Story ltem Load - - ;—" - - Drift  |[Conclusion
in in in in in in
ROOF  |MaxDrftX |DSTLDA 780] -142] 11465] B6.3E-05 041 OK
ROOF  |MaxDritY |DSTLD1| 26385 1484| 11465 5 2E-05[ 0.41 0K
7TH Max Drit X |DSTLD1 780| -142|  9825| B.2E-05 0.41 0K
7TH MaxDritY |DSTLD1| 26385 1464| 9825 5 7E-05 0.41 0K
6TH Max Drit X |DSTLD1 780| -142|  818.5| 0.00005 r 0.41 oK
6TH MaxDritY |DSTLD1| 26385 1464| 2185 4.9E-05 0.41 0K
5TH Max Drit X |DSTLD1 780| -142| 6545 27E-05 0.41 oK
5TH MaxDritY |DSTLD1| 26385| 1464| 6545 2 5E-05[ 0.41 0K
ATH Max Drit X |DSTLDA 780| -142|  4005| 27E-05 0.41 0K
ATH MaxDritY |DSTLD1| 26385 1464| 4905 0.00003 0.41 0K
IRD Max Drit X |DSTLD1 780| -142|  3265| 15E-05 r 0.41 0K
IRD MaxDritY |DSTLD1| 26385 1464| 2265 0.00002 0.41 0K
9ND MaxDrit X |DSTLD| 1260 84|  1625| S5E-06 F 040625 oK
2ND MaxDritY |DSTLD1| 26385 1464| 1625 156-08| 040825 oK
ROOF  |MaxDrftx |DSTLDZ|  780] -142] 11465 O.7E-05 0.41 OK
ROOF  |MaxDritY |DSTLDZ2| 2628.5| 1484 11465 0.00008f 0.41 OK
7TH MaxDritX |DSTLD2|  780| -142| 0825| 096E-05 0.41 0K
7TH MaxDritY |DSTLD2| 26385| 41464| 0825 8 9E-05[ 0.41 0K
§TH MaxDritX |DSTLD2|  780| -142|  8185| 7.7E-05 0.41 0K
§TH MaxDritY |DSTLD2| 26385 1464| 2185 7 6E-05[ 0.41 0K
5TH MaxDrit X |DSTLD2|  780| -142|  6545| 57E-05 0.41 oK
5TH MaxDritY |DSTLD2| 26385 1464| 6545 5 5E-05[ 0.41 0K
4TH MaxDrit X |DSTLD2|  780| -142|  4905| 42E-05 0.41 0K
4TH MaxDritY |DSTLD2| 2638.5| 1464 4905 4.8E-05F 0.41 OK
IRD MaxDritX |DSTLD2|  720| -142|  2265| 24E-05 0.41 0K
IRD MaxDritY |DSTLD2| 26385| 41464| 2265 2 1E-05 0.41 0K
9ND MaxDritX |DSTLD2| 1260 84|  1625| TE-06 F 040625 oK
2ND MaxDritY |DSTLD2| 26385 1464 1625 24E-05| 040625 OK

Figure 59 — Wind Story Drift

The spreadsheet above represents only a portion of the actual drift checks performed for
American Eagle Outfitters: Quantum III. Over 20 load cases were taken into account resulting in
a spreadsheet over 300 cells long. See book for full checks.
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B.2 Seismic Loads
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1 | RAM Structural N Excel | Excel
System Seismic Story Shears L 3 Work Engergy Method
Building Weight Load Distribution to
AL . Story Drift 6 .
2 Comparison Frame Members Correction
\L F Factor
ETABS 4 virtual Loads 5 Comparison

Seismic Story Shears

)

|

—— Optimal Frame
Load Distribution to Story Drift Section Areas
Frame Members |
y
8 ETABS 9 ETABS ﬂl Excel 11 Excel
Frame Design Frame Forces Maximum Forces Design EBF Links
with Torsion from ETABS Output and SCBF Beams
12 ETABS 13 Excel 14 ETABS
2D Frame Analysis Relative Rigidity and 2D Frame Analysis
Deflection from Unit Seismic Shear Axial Forces in
Loads Distribution Beams

Figure 60 — Seismic Design Methodology

Building Weights Per Floor RamSTEEL T-Apr08
Total Level Story ) .
) . Area Location X  Location ¥
Weightk Weightk
1420.2 1381.5 42.904 229954 106.84 92.3 11.04 9.84 None
38.7 1.201 7960 45 7575 --- --- None
3139.5 3128 97.144 559007 94.57 88.33 10.95 9.87 None
11.5 0.358 26 212.2 134.46 --- --- None
3136 31245 97.033 558801 94.54 88.35 10.95 9.87 None
11.5 0.358 26 212.19 134.46 --- --- None
3140.5 3129 97.175 559521 54.54 88.33 10.95 9.87 None
11.5 0.358 26 212.19 134.46 --- = None
3143 3131.5 97.25 560020 54.54 88.36 10.95 9.87 None
11.5 0.358 26 212.19 134.46 --- --- MNone
3147.9 3136.4 97.403 560907 94.55 88.36 10.95 9.87 None
11.5 0.358 26 212159 134.46 --- --- None
3154.8 3143.3 97.617 562234 94.54 88.33 10.95 9.87 None
11.5 0.358 26 21219 134.46 --- --- None

Figure 61 — RAM Building Weights (1)
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Building Masses

. Floor
Weight Mass Mass [ Area
Area
ETABS
k {ks%)/fin in®
Roof 1420.2 3.6793 4142910 8.8809E-07 B.8809E-07 1.27388E-04
7 3139.5 8.1334 4142910 1.9632E-06 1.9632E-06 2.82T0E-04
i] 3136 8.1244 4142910 1.9610E-06 1.9610E-06 2.8238E-04
5 3140.5 8.1360 4142910 1.9638E-06 1.9638E-06 2.82T9E-04
4 3143 8.1425 4142910 1.9654E-00 1.9654E-06 2.8302E-04
3 3147.9 8.1552 4142910 1.9685E-06 1.9685E-06 2.8346E-04
2 3154.8 8.1731 4142910 1.9728E-00 1.9728E-06 2.8408E-04
Figure 62 — Building Masses (1)
Seismic Base Shear
tevel  h(in)  h,(ft) h," L ALY Coe F v M
Roof 1146.50 95.54|  265.917 1420  377655.3 0.146 311.34 311.34| 29745.96
7 982.50 81.88] 220,117 3140 691057.6 0.267 569.71 881.05| 46645.01 93290.02
6 818.50 63.21|  176.009 3136 551963 0.213 45504  1336.09| 31037.52
5 654.50 54,54  133.852 3141 4203613 0.162 346.55  1682.64| 18901.26
4 490.50 40.38 94,022 3143 2955115 0.114 243.62  1926.26| 9957.992
3 326.50 27.21 57.121 3148  179809.8 0.069 148.24  2074.49| 4033.249
2 162.50 13.54 24.307 3155 76683.93 0.030 63.22  2137.71| 856.0834
1 0.00 0.00 0.000 0 0 0.000 0.00 2137.71 0
Totals 20281.9 2593043 1 2137.71 141177.1
Cs W (kips) Total Force
V=C*W= 0.1054| 202819 = 2137.71226|k
T k
0.50 1
0.95| 1.2245|
2.50 2
Lower Exact Upper Use
Bound Bound
Cs= 0.05 0.169 0.1054 0.1054]

Figure 63 — Seismic Base Shear (2)
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Seismic Base Shear Comparison
Hand ETABS Percent
Level Calculated Difference
k k

Roof 311.34 327.1 4,82
7 881.05 917.92 4.02
6 1336.09 1391.37 3.97
5 1682.64  1755.67 4,16
4 1926.26 2013.2 4,32
3 2074.49  2170.67 4,43
2 2137.71 2238.14 4,49

Figure 64 — Seismic Base Shear
Comparison (2)

¥ Direction
Frame Load Deflection Stiffness quhtwe
Stiffness
k in k/in %
MNT-B 10 0.120841 82.75337 0.12015
MT-C 10 0.051038 195.9324 0.284476
MNT-D 10 0.120841 82.75337 0.12015
NT-A 10 0.059777 167.2884 0.242888
NT-C 10 0.062492 160.0205 0.232335
Total pE8. 7481
X Direction
Frame Load Deflection Stiffness Rt!latwe
Stiffness
k in k/in %
NT-B 10 0.055136 181.3039 0.319817
NT-D 10 0.051868 192.7971 0.340091
VT-E 10 0.051868 192.7971 0.340051
[Total 566.8981]

Figure 65 — Preliminary Frame

Relative Rigidities (3)

These deflections were determined through iterations in ETABS. Using the following
spreadsheet to determine optimal areas, then inputting to ETABS, the author found actual
deflections. Then optimal areas were found again based on more accurate seismic shears.
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Braced Frame: D&E Relative Stiffness = 0.3400913| |Cd = 5|
Story Shears - X Direction
Level Height FI{_}N Total Force Force per Story Force Story
Height Level Shear
ft ft k k k k
Roof 96.46| 14.58333 311.34 311.34' 105.88 105.88|
& 81.88 13.6667 881.05( 5659.710035 193.75 2995.64
o} 68.21 13.6667 1336.09( 455.040022 154.76 454.39
5 54.54 13.6667 1682.64( 346.547148 117.86 572.25
4 40.88 13.6667 1926.26| 243.620603 B82.85 655.10
3 27.21 13.6667 2074.49( 148.235783 50.41 705.52)
2 13.54 13.5417 2137.71| 63.2184642 21.50 727.02
Member Loads
Axial Forces
Level Height Floor Story Force | Story Shear story Actual Virtual
Height Moment = =
Column Girder Brace Column Girder Brace
ft ft k k ft-k k k k k k k
Roof 96.46 14.58 105.88 105.88( 1544.14282 0| 52.94204 73.84 i} 0| 0.6897355
7 81.88 13.67 193.75 299.64| 4095.05559| 51.471427| 149.8187|  202.68| 0.486111 0.5| 0.676411
6 68.21 13.67 154.76 454.39| 6210.04757| 187.97328| 227.1963 307.36| 0.941668 0.5 0.676411
5 54.54 13.67 117.86 572.25| 7820.77278| 394.97487| 286.1251|  387.08| 1.397224 0.5| 0.676411
4 40.88 13.67 82.85 655.10| £953.10311| 655.66729| 327.5518| 443.12| 1.852781 0.5 0.676411
3 27.21 13.67 50.41 705.52| 9542.09194| 954.10406| 352.7586|  477.22| 2.308338 0.5| 0.676411
2 13.54 13.54 21.50 727.02| 9845.04948| 1275.5071| 363.5086|  489.73| 2.763894 0.5| 0.673612
Bay Length, L= 30 ft
Virtual Load 1.00 k
Member Areas and Strains
Floor Areas Strain
Level Height Height Column Girder Brace Column Girder Brace
ft ft
Roof 96.46 14.58 0.00 0.00 7.18 0.0000 0.0000 0.0891
7 B81.88 13.67 5.00 B.66 11.71 0.0582 0.1074 0.1453
6 68.21 13.67 13.30 10.66 14.42 0.0799 0.1323 0.1790
5 54.54 13.67 23.49 11.96 16.18 0.0951 0.1485 0.2009
4 40.88 13.67 34.85 1280 17.31 0.1064 0.1589 0.2145
3 27.21 13.67 46.93 13.28 17.97 0.1150 0.1649 0.2230
2 13.54 13.54 59.37 1348 18.16 0.1204 0.1674 0.2255
i Columns 29000 ksi
Elastic Modulus i
Braces ksi
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Rho's and Deflections
Rh Deflecti
Level Height qu-}or _0 Secon =
Height Column Sum Girder Brace Sum Floor Total |Amplified
ft ft Column in in in
Roof 96.46 14.58 0.0000 0.0026 0.000000 0.000710| 0.003265 0.5714 44520 22,26
7 B81.88 13.67 0.0003 0.0026 0.000655 0.001199( 0.004409 0.7231 3.8807 19.40
6 68.21 13.67 0.0004 0.0022 0.000807 0.001476| 0.004515 0.7405 2.1575 15.79
5 54.54 13.67 0.0005 0.0018 0.000905 0.001657( 0.004350 0.7135 2.4170 12.09
4 40.88 13.67 0.0006 0.0013 0.000969 0.001773| 0.004001 0.6562 1.7036 8.52
3 27.21 13.67 0.0006 0.0007 0.001005 0.001840( 0.003514 0.5763 1.0474 5.24
2 13.54 13.54 0.0007 0.0000 0.001030 0.001869| 0.002899 0.4711 0.4711 2.36
Optimum Areas
. Floor Area Correction Optimal Areas
Level Height ) = = :
Height Column Girder Brace Factor Column Girder Brace
ft ft
Roof 96.46 14.58 0.00 0.00 7.18 0.96 0.00 0.00 8.90|
7 81.88 13.67 5.00 8.66 11.71 0.96 4.81 8.32 11.26
il 68.21 13.67 13.30 10.66 14.42 0.96 12.79 10.25 13.86|
3 54.54 13.67 23.49 11.96 16.18 0.96 22.59 11.50 15.56
4 40.88 13.67 34.85 12.80 17.31 0.96 232.51 12.31 16.65
3 27.21 13.67 46.93 13.28 17.97 0.96 45.13 12.77 17.28
2 13.54 13.54 59.37 13.48 18.16 0.96 57.09 12.56 17.46|
Target Building Deflection 0.0200 0.020hsx = 23.15
Calculated Building Deflection 0.0192
Correction Factor 0.96

Figure 66 — Frame Preliminary Sizing

(3-7)
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Insert ETABS Point Deflections For EBF Below This
Story Point Load ux uy Uz RX RY RZ
STORYT 11 LATERAL 0.1602 0 0.0207 0 0.00012 0
STORYE 11 LATERAL 0.1381 0 0.0198 0 0.00013 0
STORYH 11 LATERAL 0.1108 0 0.0183 0 0.00013 0
STORY4 11 LATERAL 0.0851 0 0.0152 0 0.00013 0
STORY3 11 LATERAL 0.0606 0 0.0127 0 0.00013 0
STORY2 11 LATERAL 0.0361 0 0.0088 0 0.00013 0
STORY 11 LATERAL 0.0132 0 0.005 0 000011 0

Insert ETABS Point Deflections For SCBF Below This
Story Point Load Ux uy uz RX RY RZ
STORYT 3 LATERAL 0.3083 0 0.0251 0 000025 0
STORY6 3 LATERAL 0.2649 0 0.025 0 0.0003 0
STORYS 3 LATERAL 0.2031 0 0.024 0 0.0003 0
STORY4 3 LATERAL 01521 0 0.0211 0 0.00023 0
STORY3 3 LATERAL 0.1033 0 0.0179 0 0.00026 0
STORY2 3 LATERAL 0.0596 0 0.0127 0 000022 0
STORY1 3 LATERAL 0.0234 0 0.0074 0 000015 0

Figure 67 — Actual Frame Deflection
Data from ETABS (13)

Deflections shown in Figure 67 are based on actual model data from ETABS. First,
optimal areas of members were determined; then inputting similar wide flange shapes into
ETABS found actual deflections. In turn, these deflections produced more accurate relative
rigidities, and therefore more accurate optimal areas.
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[ SCBF Beams - Elevation 5

MAX SHEAR
ROW

12.56

Insert ETABS Force Data Below This Row

Story Beam Load Loc

RCOF B3 QUAKEX 7.15
ROOF B3 QUAKEX 28.756
ROOF B3 QUAKEX 50.363
ROOF B3 QUAKEX 71.969
ROOF B3 QUAKEX 93.575
ROOF B3 QUAKEX 115.181
ROOF B3 QUAKEX 136.788
RCOOF B3 QUAKEX 158.39%4
ROOF B3 QUAKEX 180
RCOF B3 QUAKEX 180
ROOF B3 QUAKEX 201.606
ROOF B3 QUAKEX 223.212
ROOF B3 QUAKEX 244819
ROOF B3 QUAKEX 266.425
ROOF B3 QUAKEX 288.031
ROOF B3 QUAKEX 309.637
ROOF B3 331.244

QUAKEX

The above spreadsheet takes thousands of rows of data output from ETABS and finds the
The two columns of triple dots on the right are conditionally
formatted to find where the shear and moment are maximum. This spreadsheet exists for each

maximum shear and moment.

American Eagle Outfitters |

Quantum il
Pittsburgh, Pennsylvania

MAX MOMENT 1513.958|

ROW 5409
Absolute Absolute
Value of Value of
V2 V3 T M2 M3 Shear Moment
0 0.54 0 001 0 93.541 0.54 93.541
0 0.54 0 001 0 81.849 0.54 81.849
0 0.54 0 001 0 70.156 0.54 70.156
0 0.54 0 0010 5463 0.54 58463
0 0.54 0 001 0 46.771 0.54 46.771
0 0.54 0 001 0 35.078 0.54 35.078
0 0.54 0 001 0 23.385 0.54 23.385
0 0.54 0 001 0 11.693 0.54 11.693
0 0.54 0 001 0 0 0.54 0
0 0.54 0 o110 0 0.54 0
0 0.54 0 0011 0 11693 0.54 11.693
0 0.54 0 0011 0 -23385 0.54 23.385
0 0.54 0 0011 0 -35078 0.54 35.078
0 0.54 0 0ot 0 46711 0.54 46.771
0 0.54 0 0011 0 -58.463 0.54 53463
0 0.54 0 0011 0 -70.156 0.54 70.156
0 0.54 0 0 -81849 81.849

0.011

0.54

Figure 69 — Max Shear and Moment

inverted V-truss and the eccentric braced frame.

Frame Sections |

Beam W3BX361
Brace WH1ex119
Column  WH4X370
Story h 164 in
Bay w 30 ft
Brace L 243 5077 in
lu, = 30 ft
lu, v 15 ft
Fy, brace 50 ksi
Fu, brace 65 ksi
Fy, beam 50 ksi
Fu, beam B5 ksi
E 29000 ksi

Forces | | Factors
h2247 k @h =
5300 k v =
e =
12.56 k
in
1514 ft-k

Figure 70 — SCBF Design
Spreadsheet - Input
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| Beam Properties |

American Eagle Outfitters
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Brace Properties |

Quantum Il

bf = 16.7 in bf = 11.3in
tf= 201in tf= 1.06 in
tw = 112 in tw = 0.655 in
d= 38 in d= 19 in
Ag = 106 in2 Ag = 351 in2
Z= 1550 in3 Z= 262 in3
= 15.6 in
ry = 3.85in ry = 269 in
| = 25700 in4
Flange Width Comparison: Beam vs. Brace | bf, beam = bf, brace YES
bf, beam =
bf_ brace = | Beam Flange Adequate
Element Slenderness - Beam |*:= 4 15422886 A < hge YES
hp= 9.15161188 | Flanges are Compact
by = 33.9285714
hp= 90.5527912 A < hgs YES
| Web is Compact
Brace Axial Force Unbalanced Vertical Beam | oad Additional Beam Axial Force
Ry = 1.1 Pty = 1300.17244 Ptx = 1427.0185
Pt= 1930.5 Pey = 194 768556 Pcx = 21377037
KLir = 90.52331 Qb = 1105.40385 Pu = 820.39445
Fe= 34 92826
For= 27 46372
Pc= 289.1929
Unbraced Length Check | Lb=Llp YES

Lp= 9.29 ft
de = 17.9
Lb = g.544167 |

Controlling Limit State is Yielding

Flexural Strength |

Mu < @bMn  YES

Mn = 77500 ft-k

@hbMn = 69750 ft-k

Mu = 1514 ft-k | Beam is Adequate in Flexure
Compression Strength | Pu=@cPn YES

KL 23.07692 Controls

Kly/ry 46.75325

@cFeor= 38.5 ksi

@cPn = 4081 k | Beam is Adequate in Compression
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Combined Loading | PriPc <02 NO
Pel= 56757.84
Cm = 1 Combined Ratio Limit
B2 = 1 0.348814655 <= 1
Pr= 1342 864
B1= 1.024233
Mrx = 1550.6589
Pr/Pc = 0.329053 | Beam is Adequate in Combined Loading
Shear Strength | Vu < @Vn YES
hitw = 33.92857
2245EFyp05 = 53.9463437
Aw = 38.0576
\n = 1141.728
Wu = 1117964 | Beam is Adequate in Shear
Beam is Adequate

Figure 71 — SCBF Inverted V
Beam Design

| Link Element | | Forces | | Factors |
Beam W24X279 Fu 530.63 k @h = 0.9
Brace WW1BX143 Py 4100 k v = 0.9
g 48 in
Story h 162.5 in WVu = 579.04 k
Bay w 30 ft
Lo = 01412 in

Fy, beam 50 ksi
Fu, beam B5 ks
E 28000 ksi
| Beam Properties |
bf = 13.3
tf = 2.09
tw = 1.16
h= 267
Ag = 82
2= 835

Flange Width Comparison: Beam vs. Brace | bf beam = bf, brace YES
bf, beam = 13.3
bf. brace = 11.2 | Beam Flange Adequate

Figure 72 — EBF Beam Input
and Design
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Link Element Slenderness |&:= 3181818 As < hps YES
hps = 7.224957 Flanges Meet Local Buckling Criteria
Ay = 23.01724
C.= 0.143802 Ca=0125 YES
Aps = 58.96869 A = Ags YES
| Web Meets Local Buckling Criteria
Link Shear Strength [015Py = 615 k Pu = 0.15Py NO
Aw = 26.1232 in2 | Beam Axial Force Can Be Neglected in Shear Strength Determination
Vp = 783.696 k
Vpa = 771048 k If Beam Axial Force Must Be Included: If Beam Axial Not Included:
Mp = 41750 ft-k
Mpa = 42889.03 ft-k Vu < Va YES Vu<Vp  YES
Va = 599 3943 k Beam Link is Adequate in Shear Beam Link OK
Allowable Link Length |p = 0.916396
VKrI* e _ 0.901016 | Link Behavior Dominated by Shear Behavior
P
P (AwiAg) = 0.291941 e < emax YES
emax = 85.23713 | Link Length is OK |
Allowable Link Retation  [1.6 * (Mp/Vp) = 85.23713
2.6 * (Mp/Vp) = 138.5103
Ba= 0.08 wp=Ba YES
Qp= 0.000869
TP = 0006517 | Link Rotation OK
Beam Link is Adequate

Figure 73 — EBF Link Design
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Icd= 5| [1= 1]
Siesmic Story Drift
Story Load Total Drift Center of Mass Hsi:?gwht Amphgﬁ?t S Allngu:lhl Conclusion
Ux uy X Y i X Y & o X Y

ROOF QUAKEX 1.8976 04132 1156.966 1064.648 1146.5 1.6055 0.4325 3.28 0K OK
7TH QUAKEX 1.5765 0.3267| 1157.97 1065.287 982.5 1.7365 0.4505 3.28 0K 0K
6TH QUAKEX 1.2292 0.2366| 1158 218 1065 555 818.5 16 0.378 328 0K 0K
5TH QUAKEX 0.9092 0161 1147.048 1065 698 G54 5 1.492 0317 328 OK 0K
4TH QUAKEX 0.6108 0.0976( 1156.388 1066.125 4905 1.2865 0.2525 328 OK 0K
3RD QUAKEX 0.3535 0.0471| 1156.881 1066.551 3265 1.0615 0.16 328 OK OK
2ND QUAKEX 0.1412 001561 1157 853 1067 224 162 5 0.706 0.0755 3.25 0K 0K
ROOF QUAKEXYA 1.8938 04415 1156 966 1064 648 1146.5 18865 0.4825 328 0K 0K
TTH QUAKEXYA 1.5745 0.345| 1157.97 1065 287 982 4 1.7255 0.499 328 0K 0K
6TH QUAKEXYA 1.2294 0.2452( 1158.218 1065.555 818.5 1.596 0.4035 328 0K oK
5TH QUAKEXY 0.9102 0.1645( 1157.048 1065.698 654 .5 1.488 0.337 3.28 OK 0K
4TH QUAKEXY 0.6126 0.0971( 1156.388 1066.125 490.5 1.287 0.2615 328 OK 0K
3RD QUAKEXY 0.3552 0.0448( 1156.881 1066.551 326.5 1.064 0.159 3.28 0K 0K
2ND QUAKEXY 0.1424 0.013] 1157.853 1067.224 162.5 0.712 0.065 3.25 OK 0K
ROOF QUAKEXY2 1.9015 0.3849( 1156.966 1064.648 1146.5 1.6145 0.383 3.28 0K OK
TTH QUAKEXY2 1.5786 0.3083| 11&7.97 1065287 982 5 1.748 0.402 328 OK 0K
ETH QUAKEXY2 1229 0.2279| 1158 218 1065 555 818.5 1.6045 0.352 328 OK 0K
5TH QUAKEXY2 0.9081 015875 1157.048 1065698 654 5 1.4955 0.2975 328 OK 0K
ATH QUAKEXY?2 0.609 0.098| 1156.388 1066.125 4905 1.2865 0.243 328 0K 0K
3RD QUAKEXY2 0.3517 0.0494( 1156.881 1066.551 326.4 1.0585 0.161 328 0K 0K
2ND QUAKEXY 2 0.14 0.0172| 1157 853 1067 224 162 5 07 0.086 3.25 0K 0K
ROOF QUAKEY 0.4358 3.0722| 1156.966 1064 648 1146 5 0.522 2.804 328 0K OK
TTH QUAKEY 0.3314 25114 1157.97 1065287 982 5 0.5035 2 856 328 OK OK
BTH QUAKEY 0.2307 1.9402| 1158.218 1065555 8185 0.413 26615 3.28 OK 0K
5TH QUAKEY 0.1481 1.4079| 1157.048 1065.698 654 .5 0.3345 2.323 3.28 0K OK
4TH QUAKEY 0.0812 0.9433| 1156388 1066.125 4905 0.2365 20395 328 OK OK
3RD QUAKEY 0.0339 0.5354| 1156.881 1066.551 3265 0.1365 1.6245 328 OK OK
2MD QUAKEY 0.0066 0.2105] 11567 853 1067 224 162 .5 0.033 1.0625 3256 OK 0K
ROOF QUAKEYX1 0.4401 3.0405| 1156.966 1064 648 1146 .5 0532 27485 328 OK OK
TTH QUAKEYX1 0.3337 24908 1157.97 1065.287 9825 0.516 2.8015 3.28 OK 0K
6TH QUAKEYX1 0.2305 1.9305| 1158.218 1065.555 818.5 0.418 2633 3.28 0K OK
5TH QUAKEYX1 0.1469 1.4039| 1157.048 1065 698 654 5 0.3385 23005 328 OK OK
4TH QUAKEYX1 0.0792 0.9438| 1156388 1066.125 490 5 02365 2029 328 OK OK
3RD QUAKEYX1 0.0319 0.638] 1166.881 1066551 3265 0.1335 1.6255 328 OK 0OK
2ND QUAKEYX1 0.0052 0.2129] 1157.863 1067224 162 5 0.026 1.0645 3.25 0K OK
ROOF QUAKEYX2 0.4314 3.104| 1156.966 1064.648 1146.5 0.5115 2.86 3.28 0K 0K
TTH QUAKEYX2 0.3291 2532 1157.97 10865287 982.5 0.491 2.9 3.28 0K OK
6TH QUAKEYX2 0.2309 1.95( 1158.218 1065.555 818.5 0.408 2691 3.28 0K 0K
5TH QUAKEYX2 0.1493 1.4118( 1157.048 1065 693 G54 & 0.33045 2345 328 OK OK
ATH QUAKEYX2 0.0832 0.9428| 1156.388 1066.125 490 5 0.237 205 328 OK 0OK
3RD QUAKEYX2 0.0358 0.A328| 1156.881 1066551 3265 01395 1.6235 328 OK OK
2ND QUAKEYX2 0.0079 0.2081| 1157.853 1067 224 162 5 0.0395 1.0405 325 0K 0K

Figure 74 — Seismic Drift
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Figure 75 — Wind and Seismic
Overturning Moments
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