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e Evaluation of Reinforced Concrete Lateral
~I @‘P Resisting Systems using Current Performance

i Based Assessment Criteria
National Earthquake Hazards Reduction Program

Linear Static Procedure Nonlinear Static Procedure
ure Acceptence M+ M- Beam Shear Hinge Acceptance
M- DCR DCR DCR DCR DCR Acceptence Hinge Rotations M+ M- M+ Shear Acceptance
Right Left Right Left Middle Right Left Right —Qgen Qg right Qg et Qg ight Jieit Jright KQcijert KQctright Left Right M+ M- Baiowt  Balows Baiowt  Balows Left Right Voes. Ver
(k) (k) (k) (k) (k) (k) (radians) (radians)  (radians) (radians) (radians) (radians) (kips) (kips)

016 1.69 131 120 2383 239.5 2.00 2.00 151.4 151.4
0.05 1.43 1.00 1.02 214.0 213.8 2.00 2.00 151.4 1514
0.04 1.49 1.06 1.06 219.6 219.6 2.00 2.00 151.4 151.4
0.05 1.40 1.02 1.00 213.8 214.0 2.00 2.00 151.4 151.4
016 1.80 1.20 1. 239.5 2383 2.00 2.00 151.4 151.4
013 159 122 1. 2311 232.0 2.00 2.00 151.4 1514
0.06 1.50 1.04 1. 219.0 2189 2.00 2.00 151.4 151.4
0.04 157 111 1. 225.2 225.2 2.00 2.00 151.4 151.4
0.06 1.46 1.07 1. 218.9 219.0 2.00 2.00 151.4 151.4
013 174 113 1. 232.0 2311 2.00 2.00 151.4 1514
0.14 1.49 117 A 225.2 225.4 2.00 2.00 1514 151.4
0.06 1.38 0.96 0. 209.7 209.7 2.00 2.00 151.4 151.4
0.04 1.44 1.03 1. 215.7 215.7 2.00 2.00 151.4 151.4
0.06 134 0.99 O. 209.7 209.7 2.00 2.00 151.4 151.4
0.14 166 1.05 . 225.4 225.2 2.00 2.00 1514 151.4
013 1.63 1.26 1. 2135 2134 2.00 2.00 151.4 151.7
145 101 1. 194.4 194.5 2.00 2.00 151.7 151.7
145 102 1. 194.8 194.8 2.00 2.00 151.7 151.7
144 102 1. 194.5 194.4 2.00 2.00 1517 151.7
1.83 113 1. 213.4 2135 2.00 2.00 151.7 151.4
127 1.00 O. 187.4 186.8 2.00 2.00 151.7 151.7
1.18 083 0. 172.7 172.9 2.00 2.00 151.7 151.7
117 083 0. 172.7 172.7 2.00 2.00 1517 151.7
117 084 172.9 172.7 2.00 2.00 151.7 151.7
143 089 1. 186.8 187.4 2.00 2.00 151.7 151.7
0.88 0.71 O. 150.2 149.4 2.00 2.00 151.7 151.7
0.85 0.61 . 140.5 140.7 2.00 2.00 1517 151.7
0.84 0.61 O. 140.0 140.0 2.00 2.00 151.7 151.7
0.84 0.61 O. 140.7 140.5 2.00 2.00 151.7 151.7
099 0.63 0. 149.4 150.2 2.00 2.00 1517 151.7
0.53 0.56 O. 99.7 98.6 2.00 2.00 151.4 151.4
0.55 0.52 0. 97.4 97.7 2.00 2.00 151.4 151.4
0.54 0.51 0. 96.4 96.4 2.00 2.00 151.4 151.4
055 0.52 0. 97.7 97.4 2.00 2.00 151.4 151.4
0.59 049 0. 98.6 99.7 2.00 2.00 151.4 151.4
021 0.32 43.5 43.1 2.00 2.00 151.7 151.7
024 031 0. 45.5 45.8 2.00 2.00 151.7 151.7
023 030 O. 43.6 43.6 2.00 2.00 1517 151.7
025 0.31 O. 45.8 45.5 2.00 2.00 1517 151.7
0.26 43.1 43.5 2.00 2.00 151.7 151.7

0.017338 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017338 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.017468 0.017468 0.015779 0.015779
0.018004 0.018004 0.016623 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016623
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.016673 0.016673
0.018004 0.018004 0.017468 0.017468
0.018004 0.018004 0.017468 0.017468
0.018004 0.018004 0.017468 0.017468
0.018004 0.018004 0.017468 0.017468
0.018004 0.018004 0.017468 0.017468
0.018004 0.018004 0.018004 0.018004
0.018004 0.018004 0.018004 0.018004
0.018004 0.018004 0.018004 0.018004
0.018004 0.018004 0.018004 0.018004
0.018004 0.018004 0.018004 0.018004
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Section 2c: LSP & NSP Moment Frame Beam Assessment (CP)
Typical Beam Properties

by, in, Beam Stem Width
h in, Beam Height
be in, Effective Beam Flange Extension
By
c in, Cover
Size of Transverse Reinforcing (Hinge Zone)
Number of Legs in Transverse Reinforcing (Hinge Zone)
£ psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)
f, ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
fy ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

Knowledge Factor (ASCE 41-06 2.2.6.4)

113
K
G
G

Parameters Below Assume that 0<p/p,,,<.5, and
Transverse Reinforcing Conforms. Check these
values prior to using this portion of the table

Beam Flex
Existing Beam Reinforcing M+ M- M+ M- M+ M- M+

BEAM ID M+ M- L (eepYeu (ure) /e (00 o (PP (0x0Vora  Vorsien  Vossmase  Vorsrgn  V/budf? V/budfe Vb dfe Vi /budft s, She  Conform? Conform? Quoser Quomase Quoren Quoiert Quosign MKQceiert MKQcemode MKQceigne MKQceiert MKQcesn | Left  Middle

Left Middle Right Left Right (in) (kips) (kips) (kips) left middle right (k) (in) (in) (k-in)  (k-in) (k-in)  (k-in)  (k-in) (k-in) (k-in) (k-in) (k-in) (k-in)
60101 0.1331 0.0998 0.1266 0.2110 0.2110 6.3526 5.8689 6.4015 0.8 25783 20333 24523 37851 37851
60102 0.1266 0.0998 0.1266 0.2110 0.2110 5.7667 5.2309 5.7615 0.8 25793 23207 25821 39624 39664
60103 0.1266 0.0998 0.1266 0.2110 0.2110 5.9036 5.3721 5.9036 0.8 25048 22571 25048 38584 38584
60104 0.1266 0.0998 0.1266 0.2110 0.2110 5.7615 5.2355 5.7667 0.8 25821 23186 25793 39664 39624
60105 0.1266 0.0998 0.1331 0.2110 0.2110 6.4015 5.8271 6.3526 0.8 24523 20522 25783 37851 37851
60201 0.1266 0.0998 0.1266 0.2110 0.2110 6.1798 5.6773 6.2049 0.8 24523 21196 24523 37851 37851
60202 0.1266 0.0998 0.1266 0.2110 0.2110 5.8834 5.3553 5.8822 0.8 25158 22646 25164 38737 38746
60203 0.1266 0.0998 0.1266 0.2110 0.2110 6.0363 5.5091 6.0363 0.8 24523 21954 24523 37851 37851
60204 0.1266 0.0998 0.1266 0.2110 0.2110 5.8822 5.3569 5.8834 0.8 25164 22639 25158 38746 38737
60205 0.1266 0.0998 0.1266 0.2110 0.2110 6.2049 5.6523 6.1798 0.8 24523 21309 24523 37851 37851
60301 0.1266 0.0998 0.1266 0.2110 0.2110 6.0373 5.5164 6.0417 0.8 24523 21921 24523 37851 37851
60302 0.1266 0.0998 0.1266 0.2110 0.2110 5.6555 5.1299 5.6563 0.8 26398 23662 26393 40470 40463
60303 0.1266 0.0998 0.1266 0.2110 0.2110 5.8043 5.2776 5.8043 0.8 25588 22996 25588 39338 39338
60304 0.1266 0.0998 0.1266 0.2110 0.2110 5.6563 5.1296 5.6555 0.8 26393 23663 26398 40463 40470
60305 0.1266 0.0998 0.1266 0.2110 0.2110 6.0417 5.5101 6.0373 0.8 24523 21950 24523 37851 37851
60401 0.0998 0.0998 0.0998 0.1688 0.1664 5.7532 5.2200 5.7298 0.6 20854 23256 20960 32897 32775
60402 0.0998 0.0998 0.0998 0.1664 0.1664 5.2692 4.7578 5.2719 0.6 23034 25338 23022 35805 35787
60403 0.0998 0.0998 0.0998 0.1664 0.1664 5.2785 4.7644 5.2785 0.6 22992 25308 22992 35744 35744
60404 0.0998 0.0998 0.0998 0.1664 0.1664 5.2719 4.7558 5.2692 0.6 23022 25346 23034 35787 35805
60405 0.0998 0.0998 0.0998 0.1664 0.1688 5.7298 5.2266 5.7532 0.6 20960 23226 20854 32775 32897
60501 0.0998 0.0998 0.0998 0.1664 0.1664 5.1033 4.5707 5.0787 0.6 23781 26180 23892 36896 37058
60502 0.0998 0.0998 0.0998 0.1664 0.1664 4.7388 4.2293 4.7435 0.6 25423 27718 25402 39294 39263
60503 0.0998 0.0998 0.0998 0.1664 0.1664 4.7385 4.2244 4.7385 0.6 25424 27740 25424 39296 39296
60504 0.0998 0.0998 0.0998 0.1664 0.1664 4.7435 4.2256 4.7388 0.6 25402 27734 25423 39263 39294
60505 0.0998 0.0998 0.0998 0.1664 0.1664 5.0787 4.5892 5.1033 0.6 23892 26097 23781 37058 36896
60601 0.0998 0.0998 0.0998 0.1664 0.1664 4.1949 3.6545 4.1614 0.6 27873 30306 28024 42872 43092
60602 0.0998 0.0998 0.0998 0.1664 0.1664 3.9501 3.4417 3.9558 0.6 28975 31265 28949 44482 44444
60603 0.0998 0.0998 0.0998 0.1664 0.1664 3.9395 3.4254 3.9395 0.6 29023 31338 29023 44551 44551
60604 0.0998 0.0998 0.0998 0.1664 0.1664 3.9558 3.4370 3.9501 0.6 28949 31286 28975 44444 44482
60605 0.0998 0.0998 0.0998 0.1664 0.1664 4.1614 3.6808 4.1949 0.6 28024 30188 27873 43092 42872
60701 0.0998 0.0998 0.0998 0.1266 0.1266 2.9703 24111 2.9231 05 33254 33254 33254 40298 40298
60702 0.0998 0.0998 0.0998 0.1266 0.1266 2.9032 2.3901 2.9106 0.5 33254 33254 33254 40298 40298
60703 0.0998 0.0998 0.0998 0.1266 0.1266 2.8774 2.3570 2.8774 0.5 33254 33254 33254 40298 40298
60704 0.0998 0.0998 0.0998 0.1266 0.1266 2.9106 2.3839 2.9032 0.5 33254 33254 33254 40298 40298
60705 0.0998 0.0998 0.0998 0.1266 0.1266 29231 2.4497 2.9703 05 33254 33254 33254 40298 40298
60801 0.0998 0.0998 0.0998 0.0998 0.0998 1.4865 1.0580 1.4707 0.5 33254 33254 33254 32904 32904
60802 0.0998 0.0998 0.0998 0.0998 0.0998 1.5322 1.1208 1.5399 0.5 33254 33254 33254 32904 32904
60803 0.0998 0.0998 0.0998 0.0998 0.0998 1.4861 1.0670 1.4861 0.5 33254 33254 33254 32904 32904
60804 0.0998 0.0998 0.0998 0.0998 0.0998 1.5399 1.1149 1.5322 05 33254 33254 33254 32904 32904
60805 0.0998 0.0998 0.0998 0.0998 0.0998 1.4707 1.0674 1.4865 0.5 33254 33254 33254 32904 32904
None
MNIST, ‘Stondards ond - us ommarce
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Linear Static Procedure Nonlinear Static Procedure
ure Acceptence M+ M- Beam Shear Hinge Roatation Accef
M- DCR DCR DCR DCR DCR Acceptence Hinge Rotations M+ M- M+ Shear Acceptance
Right Left Right Left Middle Right Left Right —Qgen Qg right Qg et Qg ight Jieit Jright KQcijert KQctright Left Right M+ M- Baiowt  Balows Baiowt  Balows Left Right Voes. Ver
(k) (k) (k) (k) (k) (k) (radians) (radians)  (radians) (radians) (radians) (radians) (kips) (kips)

0.18 1. . . 292.0 293.2 2.00 2.00 151.4 151.4
0.06 1. . . 262.1 2619 2.00 2.00 151.4 1514
0.04 1. . . 268.9 268.9 2.00 2.00 151.4 151.4
0.06 1. . . 261.9 262.1 2.00 2.00 151.4 151.4
018 1. . . 2932 292.0 2.00 2.00 151.4 151.4
0.14 1. . . 283.0 284.2 2.00 2.00 151.4 151.4
0.06 1. . . 268.2 268.1 2.00 2.00 151.4 151.4
0.04 1. . . 275.8 275.8 2.00 2.00 151.4 151.4
0.06 1. . . 268.1 268.2 2.00 2.00 151.4 151.4
0.14 1. . . 2842 283.0 2.00 2.00 151.4 151.4
0.16 1. . . 275.8 276.2 2.00 2.00 151.4 151.4
0.06 1. X . 256.8 256.8 2.00 2.00 151.4 151.4
0.04 1. . . 264.2 264.2 2.00 2.00 151.4 151.4
0.06 1. . . 256.8 256.8 2.00 2.00 151.4 151.4
0.16 1. . . 276.2 275.8 2.00 2.00 151.4 151.4
015 1. X . 261.4 261.4 2.00 2.00 151.4 151.7
0.04 1. . . 238.1 2382 2.00 2.00 151.7 151.7
0.03 1. . . 2385 2385 2.00 2.00 151.7 151.7
0.04 1. . . 238.2 238.1 2.00 2.00 151.7 151.7
015 2. . X 261.4 261.4 2.00 2.00 151.7 151.4
012 1. . X 229.4 2289 2.00 2.00 151.7 151.7
0.03 2115 2117 2.00 2.00 1517 151.7
0.03 2115 2115 2.00 2.00 151.7 151.7
0.03 2117 2115 2.00 2.00 151.7 151.7
0.12 . 228.9 229.4 2.00 2.00 151.7 151.7
0.09 1. . . 183.8 183.1 2.00 2.00 1517 151.7
0.03 0. X . 1721 1723 2.00 2.00 151.7 151.7
0.03 X . 1715 1715 2.00 2.00 151.7 151.7
0.03 0. X . 172.3 172.1 2.00 2.00 151.7 151.7
0.09 1. X . 183.1 183.8 2.00 2.00 1517 151.7
0.06 .. . 122.0 120.9 2.00 2.00 151.4 151.4
0.03 0. .. . 119.3 119.6 2.00 2.00 151.4 151.4
0.03 0. .. . 118.0 118.0 2.00 2.00 151.4 151.4
0.03 119.6 1193 2.00 2.00 151.4 151.4
0.06 1209 122.0 2.00 2.00 151.4 151.4
0.05 .. 53.3 52.8 2.00 2.00 151.7 151.7
0.02 . . 55.8 56.1 2.00 2.00 151.7 151.7
0.02 0. .. . 53.4 53.4 2.00 2.00 151.7 151.7
0.02 O. . . 56.1 55.8 2.00 2.00 151.7 151.7
0.05 52.8 53.3 2.00 2.00 151.7 151.7

0.023669 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023669 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289 0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289 0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.023734 0.023734 0.02289  0.02289
0.024002 0.024002 0.023312 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023312
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023336 0.023336
0.024002 0.024002 0.023734 0.023734
0.024002 0.024002 0.023734 0.023734
0.024002 0.024002 0.023734 0.023734
0.024002 0.024002 0.023734 0.023734
0.024002 0.024002 0.023734 0.023734
0.024002 0.024002 0.024002 0.024002
0.024002 0.024002 0.024002 0.024002
0.024002 0.024002 0.024002 0.024002
0.024002 0.024002 0.024002 0.024002
0.024002 0.024002 0.024002 0.024002
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Section 3a: LSP & NSP Moment Frame Column Assessment (10)
Typical Column Properties

w in, Width of Column

c in, Cover

By

£ psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

f, ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

f 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ki, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
f, 1125 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
3 Knowledge Factor (ASCE 41-06 2.2.6.4)
G
G
n 5.875

Parameters Below Assume P/Af," is less than 0.6, s/d is less than or

equal to 0.5, p is greater than or equal to 0.006, and V,,/(V,/k) is less

than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Flexure-Axial Flexure-Axial Fli
Yield Zone Non-Yield Zone Top Bottom Top Bottom Top Bottom Axial Axial Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top
coLip Iy Longit Reinf Reinforcing Reinforcing Voesion  Voesion P Pomax  Powax  Poww  Pown  Qo/Afc Qo/Adfc XEdy  Poesioumax  Poesowmax  Porsionsn  Poesovmn  J*Poeswax J*Poesmax J*Poesun I*Poesmn - Moesionmax - Moesionsax Mogsionmn Mogsianun — Mo/m Mp/m Mp/m Mo/m | DCRyax DCRymc DCRui DCRyy  Proay
Size perface Ispc  #  Spc legs #  Spc  legs (k) (k) (kips) (kips) _(kips) _(kips) (kips) (kips) (kips)  (kips)  (kips)  (kips)  (kips) (kips) (k-ft) (k-ft) (k-ft) (k-ft) (k-ft) (kft) (kft) (kft)

6A01 7.67 . 0113 0316 12395 12506  -487.9  -4789 4927 9133 4500 755.3
6A02 767 . 0099 0301 10459 10552 3902 3826 4545 4893 426 3782
6A03 767 X 0.084 0.300 856.0 865.3 -297.0 -289.4 426.6 478.5 433.9 3912
6A04 7.67 X 0.069 0.300 669.4 678.7 -207.5 -200.0 416.8 451.5 4413 379.9
6A05 7.67 . 0.054 0300 4892 4985 1251 1175 3709 379.2 4113 3237
6706 767 . 0040 0300 3238 3331 580 504 3148 3065 363.7 25756
6A07 767 X 0.025 0.300 179.7 188.9 -123 -4.7 250.9 217.0 296.3 169.6
6A08 767 X 0.010 0.300 64.2 73.4 4.1 117 1232 99.5 187.0 5.5
6801 7.49 X 0.190 0.392 796.4 807.4 4422 4513 792.2 11043 735.8 1028.6
6802 7.49 . 0.165 0367 6841 6933 3916 3992 812.4 820.1 767.4 7789
6B03 7.49 X 0.140 0.343 580.4 589.7 3349 3425 760.8 750.3 7357 719.9
6B04 7.49 X 0.116 0318 475.3 484.6 280.2 287.8 723.6 714.7 715.8 698.9
6805 7.49 . 0091 0300 3687 3780 2277 2353 653.3 6286 6582 6241
6806 7.49 . 0.067 0300 2651 2744 1727 1803 5616 5233 567.3 517.9
6B07 7.49 X 0.042 0.300 165.5 1747 114.1 1217 4288 376.9 4355 370.6
6B08 7.49 X 0.018 0.300 715 80.8 50.3 57.9 257.6 194.2 264.6 187.1
6co1 7.49 . 0190 0393 7540 7651 4903 4993 7605 11132 7303 10553
6c02 7.49 . 0165 0.368 6541 6634 4295 4371 805.0 816.9 770.2 7810
6C03 7.49 X 0.141 0.343 554.2 563.5 369.4 377.0 796.8 7813 772.0 755.7
6C04 7.49 X 0.116 0.319 458.5 467.8 305.0 312.6 712.2 683.3 703.0 673.5
6C05 7.49 X 0.092 0.300 362.4 3717 2411 248.7 647.2 616.5 647.0 616.7
6c06 7.49 . 0.067 0300 2659 2752 1774 1850 560.0 5146 5597 5149
6C07 7.49 X 0.043 X 0.300 169.2 1785 1139 1215 4335 3729 4331 3732
6C08 7.49 X 0.018 0.300 721 814 50.8 58.4 269.9 196.7 269.4 197.1
6001 7.49 . 0190 0.393 7540 7651 4903 4993 7609 11131 7299 1055.4
6002 7.49 . 0.165 0368 6541 6634 4295 4371 805.1 816.7 770.2 7813
6003 7.49 X 0.141 0.343 554.2 563.5 369.4 377.0 796.7 781.4 772.0 755.7
6004 7.49 X 0.116 0.319 458.5 467.8 305.0 3126 712.0 683.4 703.1 673.4
6005 7.49 X 0.092 0.300 362.4 3717 2411 248.7 647.0 616.7 647.2 616.5
6006 7.49 . 0.067 0300 2659 2752 1774 1850 559.7 514.9 5600 5146
6007 7.49 X 0.043 X 0.300 169.2 1785 1139 1215 433.1 3732 4335 3729
6008 7.49 X 0.018 0.300 721 814 50.8 58.4 269.4 197.1 269.9 196.7
6E01 7.49 X 0.190 0.392 796.4 807.4 4422 4513 789.9 1104.8 738.0 1028.2
6£02 7.49 . 0.165 0367 6841 6933 3916 3992 8128 8212 7670 7739
6E03 7.49 X 0.140 0.343 580.4 589.7 3349 3425 763.2 748.2 7334 7219
6E04 7.49 X 0.116 0318 475.3 484.6 280.2 287.8 727.3 7116 7121 702.1
6£05 7.49 . 0091 0300 3687 3780 2277 2353 658.2 624.1 6533 6286
6£06 7.49 . 0.067 0300 2651 2744 1727 1803 5673 517.9 5616 5233
6E07 7.49 X 0.042 0.300 165.5 1747 114.1 1217 4355 370.6 428.8 376.9
6E08 7.49 X 0.018 0.300 715 80.8 50.3 57.9 264.6 187.1 257.6 194.2
601 7.67 . 0113 0316 12395 12506  -487.9  -4789 537.1 9038 4128 763.3
6r02 767 . 0099 0301 10459 10552 3902 3826 5059 4332 3977 4272
6F03 767 X 0.084 0.300 856.0 865.3 -297.0 -289.4 476.2 430.1 388.7 435.2
6F04 767 X 0.069 0.300 669.4 678.7 -207.5 -200.0 466.1 402.0 394.7 426.7
6ros 767 . 0.054 0300 4892 4985 1251 1175 4191 3305 364.0 3714
6706 767 . 0040 0300 3238 3331 580 504 363.7 2576 3148 3065
6F07 7.67 X 0.025 0.300 179.7 188.9 -123 -4.7 296.3 169.6 250.9 217.0
6r08 767 . 0010 0300 642 734 41 117 187.0 435 1232 99.5
None 0 0
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Linear Static Procedure

Nonlinear Static Procedure

exure-Axial Acceptence
Bottom Top Bottom
P, P, P,

KQctyiaa  KQctnonyietd J
(k) (k)
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
469.5 3756
469.5 3756
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
469.5 3756
469.5 3756
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
469.5 3756
469.5 3756
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
469.5 3756
469.5 3756
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0

Hutionl Imtébete of Shmederds and tethnstagy + L5 Doseims o Comanie

Building Fire Research Laboratory

Yield Zone Shear
Acceptence

Non-Yield Zone
Shear Acceptence

Hinge Rotation
Top  Bottom
(radians) _(radians)

Column Hinge
Baiowror  Batowsorr Rotation Acceptence Voes
(radians) (kips)
0.0049
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0046
00047
0.0048
0.0049
0.0050
0.0050
0.0050
0.0050
0.0046
0.0047
0.0048
0.0049
0.0050
0.0050
0.0050
0.0050
0.0046
0.0047
0.0048
0.0049
0.0050
0.0050
0.0050
0.0050
0.0046
00047
0.0048
0.0049
0.0050
0.0050
0.0050
0.0050
0.0049
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050

Shear Acceptance
Ve
(kips)
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Evaluation of Reinforced Concrete Lateral

=
‘Jl@tp Resisting Systems using Current Performance
W=

Based Assessment Criteria
National Earthquake Hazards Reduction Program

Section 3b: LSP & NSP Moment Frame Column Assessment (LS)
Typical Column Properties

w in, Width of Column

c in, Cover

By

f! psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

£ 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
f, 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
K Knowledge Factor (ASCE 41-06 2.2.6.4)
G
G
n 7.195

Parameters Below Assume P/A,f."is less than 0.6, s/d is less than or

equal to 0.5, p is greater than or equal to 0.006, and V,/(V,/k) is less

than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Flexure-Axial Flexure-Axial Flexure-Axi
Yield Zone Non-Yield Zone Top  Bottom Top Bottom Top Bottom Axial  Axial Top  Bottom  Top  Bottom  Top  Bottom  Top  Bottom Top Bottom Top Bottom Top Bottom Top Bottom | Top Bottom Top Bottom Top  Bottom
coLp 1, Longit Reinf Reinforcing Reinforcing Voesen  Voesin P Pomax  Pomac  Pomn  Pon  Qo/Af Qo/Adfe XEdg Porsionmax Porsanmax  Poesianmn  Poesovmn  J*Poeswax I*Poesmax  I*Poesmam I*Poesmin Moesionmax Moesisnmax Moesianmn Moesgumn— Mo/m Mp/m Mp/m Mo/m | DCRyax DCRumx DCRun DCRum  Proay  Prmax
(in) Size perface lIspc  #  Spc_legs #  Spc  legs (k) (k) (kips) (kips) _(kips) _(kips) (k) (k) (k) (k) (kips) (kips) (kips) i (k-ft) (k-ft) (k-ft) (k-ft) (k) (k) (k) (k-f)

6A01 767 X 0113 0116 O. 32217 32328 3878 7345 13287 6184 10666
6A02 767 X 0099 0101 oO. 2687.6 26969  -307.6 676.0 694.9 603.7 539.6
6A03 767 X 0084 0086 O. 21678 21771 2311 629.9 678.0 5914 555.6
6A04 7.67 X 0069 0072 O. 16597  1669.0  -157.9 612.1 633.4 600.8 541.1
6A05 767 X 0054 0057 O. 11749 11842 -90.9 5429 5265 558.3 462.8
6706 767 X 0040 0042 O. 7422 7515 372 455.1 4155 491.0 3711
6A07 7.67 ! 0025 0027 O. 3838 3931 22 3612 286.7 397.7 279
6A08 7.67 X 0010 0012 oO. 1262 1355 73 188.1 119.4 239.2 743
6801 7.49 X 0190 0192 O. 9319 9430 3072 10903 15204 10203 14244
6802 7.49 ! 0165 0167 O. 7832 7925 2917 11241 11338 10718 10814
6803 7.49 ! 0140 0143 O. 6608 6700 2524 1057.9 10408 10270  1006.8
6804 7.49 X 0116 0118 0. 5331 5424 2197 10108 9955 998.7 977.7
6805 7.49 X 0091 0094 O. 3995 4087 1942 914.2 876.6 917.9 8733
6806 7.49 X 0067 0069 O. 2757 2850 1597 786.2 729.2 790.6 7250
6807 7.49 . 0042 0045 O. 1655 1747 1124 600.8 524.4 606.2 519.4
6808 7.49 X 0018 0020 O. 745 838 468 3615 268.7 367.1 263.1
6c01 7.49 X 0190 0193 oO. 7750 7861 4698 10565  1527.2 10146  1465.8
6c02 7.49 ! 0165 0168 0. 6670 6763 4172 11107 11266 10738 10885
6c03 7.49 . 0141 0143 O. 5583 567.6 3661 11046 10828 10788  1056.0
6c04 7.49 X 0116 0119 0. 4642 4734 3002 992.2 9516 982.4 941.1
6c05 7.49 X 0092 0094 O. 3684 3777 2358 904.4 8616 904.2 861.8
6c06 7.49 . 0067 0070 O. 717 2810 1722 7824 719.2 782.2 7195
6c07 7.49 . 0043 0045 O. 1741 1834 1094 605.6 5211 605.3 5214
6c08 7.49 X 0018 0020 O. 75.1 84.4 479 377.0 2749 376.6 2753
6001 7.49 X 0190 0193 oO. 7750 7861 4698 10569  1527.3 10143 14657
6002 7.49 ! 0165 0168 O. 6670 6763 4172 11108 11263 10737 10888
6003 7.49 . 0141 0143 O. 5583 567.6 3661 11046 10827 10788  1056.1
6004 7.49 X 0116 0119 0. 4642 4734 3002 992.1 9516 982.5 941.0
6005 7.49 X 0092 0094 O. 3684 3777 2358 904.2 861.8 904.4 8616
6006 7.49 . 0067 0070 O. 717 2810 1722 7822 7195 7824 719.2
6007 7.49 . 0043 0045 O. 1741 1834 1094 6053 5214 605.6 5211
6008 7.49 X 0018 0020 O. 75.1 84.4 479 376.6 2753 377.0 2749
6£01 7.49 X 0190 0192 O. 9319 9430 3072 10881 15196 10223 1425.1
6£02 7.49 ! 0165 0167 O. 7832 7925 2917 11236 11353 10723 1080.0
6£03 7.49 ! 0140 0143 O. 6608 6700 2524 10593 1039.8 10257  1007.7
6E04 7.49 X 0116 0118 0. 5331 5424 2197 10134 9934 996.2 979.8
6£05 7.49 X 0091 0094 O. 3995 4087 1942 917.9 8733 914.2 876.6
6£06 7.49 ! 0067 0069 O. 2757 2850 1597 7906 725.0 786.2 7292
6£07 7.49 X 0042 0045 O. 1655 1747 1124 606.2 519.4 600.8 5244
6£08 7.49 X 0018 0020 O. 745 838 468 367.1 263.1 3615 268.7
6r01 767 X 0113 0116 O. 32217 32328 3878 7787 13457 5833 10532
6r02 767 X 0099 0101 oO. 2687.6 26969  -307.6 7217 646.1 565.4 580.3
6r03 7.67 ! 0084 0086 O. 21678 21771 2311 673.8 634.0 552.9 594.1
6704 767 X 0069 0072 O. 16597  1669.0  -157.9 650.4 5903 562.0 580.7
6r05 767 X 0054 0057 O. 11749 11842 -90.9 5835 484.4 519.5 503.0
6706 767 X 0040 0042 O. 7422 7515 372 495.0 3746 4514 4116
6F07 7.67 . 0025 0027 O. 3838 3931 22 3977 247.9 361.2 286.7
6F08 7.67 ! 0010 0012 0. 1262 1355 73 239.2 743 188.1 1194
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Linear Static Procedure

Nonlinear Static Procedure

al Acceptence
Top  Bottom Shear
Prin Prin KQciyiers  KQetnonyield J Qs Qe
(k) (k)
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0

Hutionl Imtébete of Shmederds and tethnstagy + L5 Doseims o Comanie
Bullding Fire Research Laborotory

Yield Zone Shear
Acceptence

Non-Yield Zone
Shear Acceptence

Hinge Rotation
Top  Bottom

Column Hinge
Baiowrop  Baowsorr  Rotation Acceptence Voes

(radians) _(radians) _(radians) (radians) (kips)

0.0255  0.0254
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0228  0.0227
00237 0.0236
0.0246  0.0245
0.0254  0.0253
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0228  0.0227
00236  0.0236
0.0245  0.0244
0.0254  0.0253
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0228  0.0227
0.0236  0.0236
0.0245  0.0244
0.0254  0.0253
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0228  0.0227
00237 0.0236
0.0246  0.0245
0.0254  0.0253
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0255  0.0254
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260  0.0260
0.0260 _ 0.0260

Shear Acceptance

Ve
(kips)
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Section 3c: LSP & NSP Moment Frame Column Assessment (CP)
Typical Column Properties

w in, Width of Column

c in, Cover

By

f! psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

£ 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
f, 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
K Knowledge Factor (ASCE 41-06 2.2.6.4)
G
G
n 7.195

Parameters Below Assume P/A,f."is less than 0.6, s/d is less than or

equal to 0.5, p is greater than or equal to 0.006, and V,/(V,/k) is less

than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Flexure-Axial Flexure-Axial Flexure-Axi
Yield Zone Non-Yield Zone Top  Bottom Top Bottom Top Bottom Axial  Axial Top  Bottom  Top  Bottom  Top  Bottom  Top  Bottom Top Bottom Top Bottom Top Bottom Top Bottom | Top Bottom Top Bottom Top  Bottom
coLp 1, Longit Reinf Reinforcing Reinforcing Voesen  Voesin P Pomax  Pomac  Pomn  Pon  Qo/Af Qo/Adfe XEdg Porsionmax Porsanmax  Poesianmn  Poesovmn  J*Poeswax I*Poesmax  I*Poesmam I*Poesmin Moesionmax Moesisnmax Moesianmn Moesgumn— Mo/m Mp/m Mp/m Mo/m | DCRyax DCRumx DCRun DCRum  Proay  Prmax
(in) Size perface lIspc  #  Spc_legs #  Spc  legs (k) (k) (kips) (kips) _(kips) _(kips) (k) (k) (k) (k) (kips) (kips) (kips) i (k-ft) (k-ft) (k-ft) (k-ft) (k) (k) (k) (k-f)

6A01 767 X 0113 0116 O. 38447 38558  -544.0 8872 15060 6290 10931
6A02 767 X 0099 0101 oO. 32034 32126 4369 7853 799.4 6126 553.3
6A03 7.67 X 0084 0086 O. 25799 25891 3343 706.9 7543 600.0 569.0
6A04 7.67 X 0069 0072 O. 19707 19800  -2358 667.0 683.2 609.3 554.6
6A05 767 X 0054 0057 O. 13901 13994 1448 577.0 552.9 565.7 478.7
6706 767 ! 0040 0042 O. 8735 8827 700 4743 426.5 496.8 3813
6A07 7.67 . 0025 0027 O. 4478 4571 182 3712 288.4 401.8 2556
6A08 7.67 X 0010 0012 0. 1457 1549 24 195.9 117.0 2386 79.2
6801 7.49 X 0190 0192 O. 9757 9867 2656 11415 15933 10398 14493
6802 7.49 X 0165 0167 O. 8156 8249 2612 11685 11789 10936 11037
6803 7.49 . 0140 0143 O. 687.1 694  227.1 10933 10754 10477 1027.7
6804 7.49 X 0116 0118 0. 5522 5615 2013 10384 10225 10188 9980
6805 7.49 X 0091 0094 O. 4098 4191 184.1 9333 8943 936.2 8916
6806 7.49 X 0067 0069 O. 2796 2888 1560 8027 7436 806.3 740.2
6807 7.49 ! 0042 0045 O. 1658 1751 1121 6135 534.6 618.0 5304
6808 7.49 X 0018 0020 O. 755 848 4538 3693 2736 374.0 2689
6c01 7.49 X 0190 0193 oO. 7813 7924 4632 10977 15877 10391 15018
6c02 7.49 X 0165 0168 0. 6709 6801 4132 1479 11649 10971 11124
6c03 7.49 ! 0141 0143 O. 5593 5686 3650 11357 11138 11010 10777
6c04 7.49 X 0116 0119 oO. 4657 4750 2986 10158 9746 10026 9604
6c05 7.49 X 0092 0094 O. 3702 3794 2341 9229 8793 922.8 8795
6c06 7.49 X 0067 0070 O. 2734 2827 1705 7985 734.0 798.3 7382
6c07 7.49 . 0043 0045 O. 1756 1849 1080 618.0 5319 617.8 532.1
6c08 7.49 X 0018 0020 O. 761 853 470 3847 2806 3843 2809
6001 7.49 X 0190 0193 oO. 7813 7924 4632 10981 15879 10387 15016
6002 7.49 X 0165 0168 0. 6709 6801 4132 11481 11646 1099 11127
6003 7.49 ! 0141 0143 O. 5593 5686 3650 11358 11138 11009  1077.8
6004 7.49 X 0116 0119 0. 4657 4750 2986 10157 9746 10027  960.4
6005 7.49 X 0092 0094 O. 3702 3794 2341 9228 8795 922.9 879.3
6006 7.49 X 0067 0070 O. 2734 2827 1705 7983 7382 79855 734.0
6007 7.49 X 0043 0045 O. 1756 1849 1080 617.8 532.1 618.0 5319
6008 7.49 X 0018 0020 O. 761 853 47.0 3843 280.9 3847 2806
6£01 7.49 X 0190 0192 O. 9757 9867 2656 11394 15919 10417 14506
6£02 7.49 ! 0165 0167 O. 8156 8249 2612 11676 11806 10945  1102.1
6£03 7.49 . 0140 0143 O. 687.1 694  227.1 10941 10751 10470 10280
6E04 7.49 X 0116 0118 0. 5522 5615 2013 10404 10210 10169 9995
6£05 7.49 X 0091 0094 O. 4098 4191 184.1 936.2 891.8 9333 894.1
6£06 7.49 . 0067 0069 O. 2796 2888 1560 806.3 740.2 8027 743.6
6£07 7.49 . 0042 0045 O. 1658 1751 1121 618.0 530.4 6135 5346
6£08 7.49 X 0018 0020 O. 755 848 4538 374.0 268.9 369.3 2736
6r01 767 X 0113 0116 O. 38447 38558 5440 9357 16312 5964  1069.6
6r02 767 ! 0099 0101 O. 32034 32126 4369 8305 7519 579.2 588.2
6r03 7.67 . 0084 0086 0. 25799 25891 3343 7489 7116 566.4 603.1
6704 7.67 X 0069 0072 O. 19707 19800  -2358 7055 6435 576.0 588.8
6r05 767 X 0054 0057 O. 13901 13994 1448 612.7 515.1 532.8 509.5
6706 767 ! 0040 0042 O. 8735 8827 700 508.4 390.9 4635 4160
6r07 7.67 . 0025 0027 O. 4478 4571 182 401.8 2556 3712 288.4
6F08 7.67 ! 0010 0012 0. 1457 1549 2.4 2386 79.2 1959 117.0
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Linear Static Procedure

Nonlinear Static Procedure

al Acceptence
Top  Bottom Shear
Prin Prin KQciyiers  KQetnonyield J Qs Qe
(k) (k)
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
269.5 3756
469.5 3756
469.5 3756
469.5 3756
269.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0

Hutionl Imtébete of Shmederds and tethnstagy + L5 Doseims o Comanie
Bullding Fire Research Laborotory

Yield Zone Shear
Acceptence

Non-Yield Zone
Shear Acceptence

Hinge Rotation
Top  Bottom

Column Hinge
Baiowrop  Baowsorr  Rotation Acceptence Voes

(radians) _(radians) _(radians) (radians) (kips)

0.0343  0.0342
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0303  0.0302
00316  0.0315
00329  0.0328
0.0342  0.0341
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0303  0.0302
00316  0.0315
00329  0.0328
0.0342  0.0340
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0303  0.0302
00316  0.0315
00329  0.0328
0.0342  0.0340
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0303  0.0302
00316  0.0315
00329  0.0328
0.0342  0.0341
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0343  0.0342
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
0.0350  0.0350
00350 0.0350

Shear Acceptance

Ve
(kips)
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Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 4a: LSP Moment Frame Joint Assessment (10)
Typical Joint Details

w in, Column Dimension

A in?

G

G

f.' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength

f' 7500  psi, Expected Compressive Strength of Concrete

f, 75 ksi, Expected Reinforcing Yield Strength

K__ Knowledge Factor

Linear Static Procedure
Offset Rigidities Joint Shear Joint Shear
Joint ID M, /M,  Col Beam | (Vg + Vgr)*h/2lc (Ve + Veg)*h/2l J Que (V) Condition Int/Ext  Qc (Vi)  Acceptence
(k) (k) (k) (k)
6A01 1.50 1 0 0.02 0.1 1.0 345.8909 Exterior 665.2
6A02 1.50 1 0 0.01 0.1 1.0 330.3343 Exterior 665.2
6A03 1.50 1 0 0.02 0.1 1.0 324.4839 Exterior 665.2
6A04 1.86 1 0 0.02 0.1 1.0 329.7102 Exterior 665.2
6A05 1.87 1 0 0.02 0.1 1.0 307.4043 Exterior 665.2
6A06 1.87 1 0 0.01 0.1 1.0 275.1684 Exterior 665.2
6A07 2.45 1 0 0.01 0.1 1.0 247.6867 Exterior 665.2
6A08 1.53 1 0 0.02 0.1 1.0 161.8461 Exterior  443.5
6B01 1.32 1 0 0.14 0.2 1.0 333.1019 Interior 831.6
6B02 1.34 1 0 0.15 0.2 1.0 313.4034 Interior 831.6
6B03 1.34 1 0 0.15 0.2 1.0 311.5452 Interior 831.6
6B04 1.69 1 0 0.17 0.2 1.0 272.7417 Interior 831.6
6B05 1.69 1 0 0.15 0.2 1.0 254.2773 Interior 831.6
6B06 1.69 1 0 0.12 0.2 1.0 245.1504 Interior 831.6
6B07 1.98 1 0 0.08 0.1 1.0 261.3192 Interior 831.6
6B08 1.11 0.5 0.5 0.07 0.1 1.0 188.5971 Interior 665.2
6C01 1.34 1 0 0.12 0.2 1.0 326.5103 Interior 831.6
6C02 1.34 1 0 0.13 0.2 1.0 318.7567 Interior 831.6
6C03 1.34 1 0 0.12 0.2 1.0 311.5656 Interior 831.6
6C04 1.69 1 0 0.14 0.2 1.0 272.9039 Interior 831.6
6C05 1.69 1 0 0.13 0.2 1.0 254.0147 Interior 831.6
6C06 1.69 1 0 0.10 0.2 1.0 245.1651 Interior 831.6
6C07 1.98 1 0 0.07 0.1 1.0 261.323 Interior 831.6
6C08 1.11 0.5 0.5 0.07 0.1 1.0 188.5971 Interior 665.2
6D01 1.34 1 0 0.12 0.2 1.0 323.7672 Interior 831.6
6D02 1.34 1 0 0.14 0.2 1.0 313.3216 Interior 831.6
6D03 1.34 1 0 0.13 0.2 1.0 311.5578 Interior 831.6
6D04 1.69 1 0 0.14 0.2 1.0 272.4791 Interior 831.6
6D05 1.69 1 0 0.13 0.2 1.0 253.9141 Interior 831.6
6D06 1.69 1 0 0.10 0.2 1.0 245.1655 Interior 831.6
6D07 1.98 1 0 0.07 0.1 1.0 261.324 Interior 831.6
6D08 1.11 0.5 0.5 0.06 0.1 1.0 188.6 Interior 665.2
6E01 1.34 1 0 0.13 0.2 1.0 341.3914 Interior 831.6
6E02 1.34 1 0 0.14 0.2 1.0 323.8933 Interior 831.6
6E03 1.34 1 0 0.14 0.2 1.0 319.034 Interior 831.6
6E04 1.69 1 0 0.15 0.2 1.0 290.0687 Interior 831.6
6E0S 1.69 1 0 0.14 0.2 1.0 267.4509 Interior 831.6
6E06 1.69 1 0 0.11 0.2 1.0 245.1586 Interior 831.6
6E07 1.98 1 0 0.08 0.1 1.0 261.3217 Interior 831.6
6E08 1.11 0.5 0.5 0.07 0.1 1.0 188.5987 Interior 665.2
6F01 2.42 1 0 0.12 0.1 1.0 413.6228 Exterior 665.2
6F02 2.42 1 0 0.13 0.1 1.0 396.9453 Exterior 665.2
6F03 2.42 1 0 0.12 0.1 1.0 396.9545 Exterior  665.2
6F04 3.05 1 0 0.14 0.2 1.0 313.3021 Exterior 665.2
6F05 3.05 1 0 0.12 0.1 1.0 313.341 Exterior 665.2
6F06 3.05 1 0 0.10 0.1 1.0 313.396 Exterior 665.2
6F07 3.05 1 0 0.06 0.1 1.0 313.4709 Exterior 665.2
6F08 1.53 1 0 0.05 0.1 1.0 271.6025 Exterior ~ 443.5
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Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 4b: LSP Moment Frame Joint Assessment (LS)
Typical Joint Details

w in, Column Dimension

A in?

G

G

f.' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength

f' 7500  psi, Expected Compressive Strength of Concrete

f, 75 ksi, Expected Reinforcing Yield Strength

K__ Knowledge Factor

Linear Static Procedure
Offset Rigidities Joint Shear Joint Shear
Joint ID M, /M,  Col Beam | (Vgi+ Vgr)*h/2lc (Ve + Ver)*h/2l, J Que (V) Condition Int/Ext  Qc (Vi)  Acceptence
(k) (k) (k) (k)
6A01 1.50 1 0 0.02 0.1 2.0 345.9189 Exterior 665.2
6A02 1.50 1 0 0.01 0.1 2.0 330.367 Exterior 665.2
6A03 1.50 1 0 0.02 0.1 2.0 324.5175 Exterior 665.2
6A04 1.86 1 0 0.01 0.1 2.0 329.7532 Exterior 665.2
6A05 1.87 1 0 0.01 0.1 2.0 307.4511 Exterior 665.2
6A06 1.87 1 0 0.01 0.1 2.0 275.2145 Exterior 665.2
6A07 2.45 1 0 0.01 0.1 2.0 247.7316 Exterior 665.2
6A08 1.53 1 0 0.01 0.1 2.0 161.9028 Exterior  443.5
6B01 1.32 1 0 0.19 0.3 2.0 333.1118 Interior 831.6
6B02 1.34 1 0 0.20 0.3 2.0 313.421 Interior 831.6
6B03 1.34 1 0 0.19 0.3 2.0 311.5697 Interior 831.6
6B04 1.69 1 0 0.21 0.3 2.0 272.7894 Interior 831.6
6B05 1.69 1 0 0.17 0.2 2.0 254.3521 Interior 831.6
6B06 1.69 1 0 0.12 0.2 2.0 245.2394 Interior 831.6
6B07 1.98 1 0 0.07 0.1 2.0 261.3978 Interior 831.6
6B08 1.11 0.5 0.5 0.06 0.1 2.0 188.6772 Interior 665.2
6C01 1.34 1 0 0.15 0.3 2.0 326.5467 Interior 831.6
6C02 1.34 1 0 0.17 0.3 2.0 318.7918 Interior 831.6
6C03 1.34 1 0 0.16 0.3 2.0 311.6103 Interior 831.6
6C04 1.69 1 0 0.17 0.3 2.0 272.9774 Interior 831.6
6C05 1.69 1 0 0.14 0.2 2.0 254.1021 Interior 831.6
6C06 1.69 1 0 0.10 0.2 2.0 245.2579 Interior 831.6
6C07 1.98 1 0 0.07 0.1 2.0 261.4018 Interior 831.6
6C08 1.11 0.5 0.5 0.06 0.1 2.0 188.6781 Interior 665.2
6D01 1.34 1 0 0.16 0.3 2.0 323.7986 Interior 831.6
6D02 1.34 1 0 0.18 0.3 2.0 313.3505 Interior 831.6
6D03 1.34 1 0 0.17 0.3 2.0 311.5964 Interior 831.6
6D04 1.69 1 0 0.17 0.3 2.0 272.5521 Interior 831.6
6D05 1.69 1 0 0.14 0.2 2.0 254.0015 Interior 831.6
6D06 1.69 1 0 0.10 0.2 2.0 245.2584 Interior 831.6
6D07 1.98 1 0 0.06 0.1 2.0 261.4027 Interior 831.6
6D08 1.11 0.5 0.5 0.06 0.1 2.0 188.6809 Interior 665.2
6E01 1.34 1 0 0.16 0.3 2.0 341.4208 Interior 831.6
6E02 1.34 1 0 0.18 0.3 2.0 323.9227 Interior 831.6
6E03 1.34 1 0 0.17 0.3 2.0 319.0726 Interior 831.6
6E04 1.69 1 0 0.18 0.3 2.0 290.1365 Interior 831.6
6E0S 1.69 1 0 0.15 0.2 2.0 267.5355 Interior 831.6
6E06 1.69 1 0 0.11 0.2 2.0 245.2506 Interior 831.6
6E07 1.98 1 0 0.07 0.1 2.0 261.399 Interior 831.6
6E08 1.11 0.5 0.5 0.07 0.1 2.0 188.6762 Interior 665.2
6F01 2.42 1 0 0.17 0.2 2.0 413.6071 Exterior 665.2
6F02 2.42 1 0 0.18 0.2 2.0 396.9378 Exterior 665.2
6F03 2.42 1 0 0.17 0.2 2.0 396.9543 Exterior  665.2
6F04 3.05 1 0 0.18 0.2 2.0 313.3175 Exterior 665.2
6F05 3.05 1 0 0.14 0.2 2.0 313.3804 Exterior 665.2
6F06 3.05 1 0 0.10 0.1 2.0 313.4496 Exterior 665.2
6F07 3.05 1 0 0.06 0.1 2.0 313.5118 Exterior 665.2
6F08 1.53 1 0 0.05 0.1 2.0 271.6332 Exterior  443.5
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National Earthquake Hazards Reduction Program

Section 4c: LSP Moment Frame Joint Assessment (CP)

Typical Joint Details

w in, Column Dimension
.2
A in
G
G
f' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength
f 7500  psi, Expected Compressive Strength of Concrete
f, 75 ksi, Expected Reinforcing Yield Strength

K_- Knowledge Factor

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance

Condition

Linear Static Procedure
Offset Rigidities Joint Shear
JointID  IM,/IM,, Col Beam | (Vgu+ Vgr)*h/2l. (Ve + Ver)*h/2l, J Qe (V)
(k) (k) (k)

6A01 1.50 1 0 0.02 0.1 2.0 345.9129
6A02 1.50 1 0 0.02 0.1 2.0 330.3592
6A03 1.50 1 0 0.02 0.1 2.0 324.5079
6A04 1.86 1 0 0.02 0.2 2.0 329.7419
6A05 1.87 1 0 0.01 0.1 2.0 307.4433
6A06 1.87 1 0 0.01 0.1 2.0 275.21
6A07 2.45 1 0 0.01 0.1 2.0 247.7316
6A08 1.53 1 0 0.01 0.1 2.0 161.9033
6B01 1.32 1 0 0.21 0.3 2.0 333.0807
6B02 1.34 1 0 0.23 0.3 2.0 313.3753
6B03 1.34 1 0 0.23 0.3 2.0 311.5179
6B04 1.69 1 0 0.25 0.3 2.0 272.7292
6B05 1.69 1 0 0.19 0.3 2.0 254.3103
6B06 1.69 1 0 0.13 0.2 2.0 245.2144
6B07 1.98 1 0 0.07 0.1 2.0 261.3937
6B08 1.11 0.5 0.5 0.07 0.1 2.0 188.6734
6C01 1.34 1 0 0.17 0.3 2.0 326.5037
6C02 1.34 1 0 0.20 0.3 2.0 318.7418
6C03 1.34 1 0 0.18 0.3 2.0 311.566
6C04 1.69 1 0 0.19 0.3 2.0 272.9306
6C05 1.69 1 0 0.16 0.3 2.0 254.0675
6C06 1.69 1 0 0.11 0.2 2.0 245.2359
6C07 1.98 1 0 0.07 0.1 2.0 261.3978
6C08 1.11 0.5 0.5 0.06 0.1 2.0 188.6742
6D01 1.34 1 0 0.19 0.3 2.0 323.7525
6D02 1.34 1 0 0.21 0.3 2.0 313.2984
6D03 1.34 1 0 0.20 0.3 2.0 311.5487
6D04 1.69 1 0 0.19 0.3 2.0 272.5051
6D05 1.69 1 0 0.16 0.3 2.0 253.9668
6D06 1.69 1 0 0.11 0.2 2.0 245.2365
6D07 1.98 1 0 0.07 0.1 2.0 261.3988
6D08 1.11 0.5 0.5 0.06 0.1 2.0 188.677
6E01 1.34 1 0 0.19 0.3 2.0 341.3792
6E02 1.34 1 0 0.21 0.3 2.0 323.8724
6E03 1.34 1 0 0.20 0.3 2.0 319.0258
6E04 1.69 1 0 0.21 0.3 2.0 290.0861
6E05 1.69 1 0 0.17 0.3 2.0 267.4987
6E06 1.69 1 0 0.12 0.2 2.0 245.2275
6E07 1.98 1 0 0.07 0.1 2.0 261.3949
6E08 1.11 0.5 0.5 0.07 0.1 2.0 188.6722
6F01 2.42 1 0 0.19 0.2 2.0 413.5835
6F02 2.42 1 0 0.20 0.2 2.0 396.901
6F03 2.42 1 0 0.20 0.2 2.0 396.9106
6F04 3.05 1 0 0.22 0.2 2.0 313.2663
6F05 3.05 1 0 0.17 0.2 2.0 313.3451
6F06 3.05 1 0 0.11 0.1 2.0 313.4284
6F07 3.05 1 0 0.06 0.1 2.0 313.5078
6F08 1.53 1 0 0.05 0.1 2.0 271.6291
ler“ ional Institute of Standards and Technology » U.S. Dep of €
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Int/Ext

Exterior
Exterior
Exterior
Exterior
Exterior
Exterior
Exterior
Exterior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Interior
Exterior
Exterior
Exterior
Exterior
Exterior
Exterior
Exterior
Exterior

Qc (Vi)
(k)
665.2
665.2
665.2
665.2
665.2
665.2
665.2
443.5
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
665.2
665.2
665.2
665.2
665.2
665.2
665.2
443.5

Joint Shear
Acceptence

Based Assessment Criteria



Evaluation of Reinforced Concrete Lateral
o] Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 5a: LSP & NSP Shear Wall Assessment (10)
Typical Wall Properties

fe' psi, Lower Bound Concrete Compressive Strength
f, ksi, Lower Bound Reinforcing Steel Yield Strength
fu ksi, Lower Bound Reinforcing Steel Ultimate Strength
fe' 7500  psi, Expected Concrete Compressive Strength
f, 75 ksi, Expected Reinforcing Steel Yield Strength
fu 112.5  ksi, Expected Reinforcing Steel Ultimate Strength
tw in, Shear Wall Thickness
h, ft, Shear Wall Height
Iy ft, Shear wall Length

Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w in, Boundary Element Width
A 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
K Knowledge Factor
o)
G
Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev Noeg Pocsmax  Poesmmn Moeswax  Size Spc Size Spc Ag Size Spc  Confined?  Pg Pee Quan. P>35P,7" 5,>18"7 5,>18"% Mopo™ Vs Vi Voy  Control  PPocc iy J*Poesn Mpes/m
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (inz) (in) (kips) (kips) (k-ft) (kips) (kips) (kips) (kips) (kips) (k-ft)
Level 08 106 13 0.669 151.3 1088.9 Flexure 111.7 80.6 2701.1
Level 07 93 13 0.669 151.3 1158.1 Flexure 248.7 165.7 7816.3
Level 06 80 13 0.669 151.3 1158.1 Flexure 385.8 250.8 14915.4
Level 05 67 13 0.669 151.3 1158.1 Flexure 522.8 336.0 23589.0
Level 04 54 13 0.671 151.3 1158.1 Flexure 659.9 421.1 33451.1
Level 03 41 13 0.671 151.3 1158.1 Flexure 796.9 506.2 441433
Level 02 28 13 0.673 151.3 1158.1 Flexure 934.0 591.3 55396.4
Level 01 15 15 0.675 174.6 1365.8 Flexure 1074.6 679.4 81212.8
Interior Shear Wall
Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev hoeg Porsmax  Poesmin  Moeswax  Size Spc Size Spc A Size Spc  Confined? P Pee Qpae P>35P2° 5,>18"7 5,>18"7 Mo Vg Viax Voy  Control  PPpcoiny J*Pocoun Mpgs/m
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in?) (in) (kips) (kips) (k-ft) (kips) (kips) (kips) (kips) (kips) (k-ft)

Level 08 106 13 0.670 89.8 1088.9 Flexure 190.2 134.1 2493.1
Level 07 93 13 0.670 89.8 1088.9 Flexure 426.7 273.5 7214.5
Level 06 80 13 0.670 89.8 1158.1 Flexure 663.1 413.0 13767.0
Level 05 67 13 0.670 89.8 1158.1 Flexure 899.6 552.4 21772.7
Level 04 54 13 0.670 89.8 1158.1 Flexure 1136.0 691.9 30875.4
Level 03 41 13 0.670 89.8 1158.1 Flexure 1372.5 8313 40744.3
Level 02 28 13 0.670 89.8 1158.1 Flexure 1608.9 970.8 51255.4
Level 01 15 15 0.671 103.6 1158.1 Flexure 1849.0 1113.2 749594
1. Area of Longitudinal Steel in Boundary Elements
2. If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1
3. Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load
4. Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. ~ ® = 1.0, and expected strengths are used.
5. Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.
6. Maximum shear force calculated based on nominal flexural capacity of base of wall.
7. Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.
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National Earthquake Hazards Reduction Program

Linear Static Procedure

NSP (10, LS, and CP)

DCRwax  DCRyiy

DCRyax  DCRyy

Shear
Acceptance

Shear
Acceptance

10 LS cpP 10 LS cpP
Hinge Rotation Hinge Acceptance
(rad) (rad) (rad)

[[¢] LS CcpP [[¢] LS CcpP
Hinge Rotation Hinge Acceptance
(rad) (rad) (rad)
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National Earthquake Hazards Reduction Program

Section 5b: LSP Shear Wall Assessment (LS)
Typical Wall Properties
' psi, Lower Bound Concrete Compressive Strength

f, ksi, Lower Bound Reinforcing Steel Yield Strength
fy ower Bound Reinforcing Steel Ultimate Strength
fe' 7500  psi, Expected Concrete Compressive Strength
f, 75 ksi, Expected Reinforcing Steel Yield Strength
fu 112.5  ksi, Expected Reinforcing Steel Ultimate Strength
ty in, Shear Wall Thickness
hy, ft, Shear Wall Height
Iy ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w in, Boundary Element Width
Ay 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
K Knowledge Factor
G
G

Project Name

Exterior Shear Wall

Interior Shear Wall

Area of Longitudinal Steel in Boundary Elements

Maximum shear force caculated based on nominal flexural capacity of base of wall.

N S A WwN R

Horiz Reinf
Level Elev heg Poesmax  Poesmin Mopgs vax Size Spc
(ft) (ft) (kips) ) (k-ft) (in)
Level 08 106 13
Level 07 93 13
Level 06 80 13
Level 05 67 13
Level 04 54 13
Level 03 41 13
Level 02 28 13
Level 01 15 15

Horiz Reinf

Level Elev hgeg Poesmax  Poesmin Mpesmax Size Spc

(ft) (ft) (Kips) (kips) (k-ft) (in)
Level 08 106 13
Level 07 93 13
Level 06 80 13
Level 05 67 13
Level 04 54 13
Level 03 41 13
Level 02 28 13
Level 01 15 15

If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1
Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load
Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. ® = 1.0, and expected strengths are used.

Vert Reinf
Size Spc
(in)

Vert Reinf
Size Spc
(in)

1
Ase

(in%)

1
A

(in%)

Boundary Element

Size

Boundary Element

Size

Spc
(in)

Spc
(in)

Confined?

Confined?

Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.

Wallis considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall wil fail in flexure prior to reaching the shear capacity.

PCL
(kips)

PCL
(kips)

PCE
(kips)

PCE
(kips)

Dpxiac

0.669
0.669
0.669
0.669
0.671
0.671
0.673
0.675

Dpxiac

0.670
0.670
0.670
0.670
0.670
0.670
0.670
0.671

Effectiveness
P>35P,?* s5,>18"?" s,>18"?’

Effectiveness
P>35P,?" 5,>18"?" 5,>18"?’

45
M p=0

(k-ft)

45
M=o

(k-ft)

VDES
(kips)

Voes

(kips)

VMA)(5
(kips)
151.3
1513
1513
1513
151.3
151.3
1513
174.6

VMA)(s
(kips)
89.8
89.8
89.8
89.8
89.8
89.8
89.8
103.6

VH,Y
(kips)
1088.9
1158.1
1158.1
1158.1
1158.1
1158.1
1158.1
1365.8

Voy
(kips)
1088.9
1088.9
1158.1
1158.1
1158.1
1158.1
1158.1
1158.1

Control’

Flexure
Flexure
Flexure
Flexure
Flexure
Flexure
Flexure
Flexure

Control”

Flexure
Flexure
Flexure
Flexure
Flexure
Flexure
Flexure
Flexure

* *
J*Poesmax  I*Poesmin

(kips)
223.4
497.5
7716
1045.7
1319.7
1593.8
1867.9
2149.2

(kips)

161.2
3314
501.7
671.9
842.2
1012.4
1182.7
1358.8

* *
J*Poesmax I Poesmin

(kips)

380.5

853.4

1326.3
1799.2
2272.1
2745.0
3217.9
3698.0

(kips)
268.1
547.0
825.9
1104.9
1383.8
1662.7
1941.6
2226.4
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National Earthquake Hazards Reduction Program

Axial-Flexure Axial-Flexural Shear
Mpes/m | DCRyax  DCRwiy Acceptance Acceptance
(k-Ft)
2350.6
7276.0
17314.7
27388.1
38844.0
51265.3
64334.5
79587.6

Axial-Flexural Shear
Mpgs/m | DCRwax  DCRwiy Acceptance Acceptance
(k-ft)
21749
6438.1
15497.9
25324.6
35912.3
47391.2
59620.6
73565.0
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Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

,;l

National Earthquake Hazards Reduction Program

Section 5c: LSP Shear Wall Assessment (CP)
Typical Wall Properties
f

psi, Lower Bound Concrete Compressive Strength

f, ksi, Lower Bound Reinforcing Steel Yield Strength
f, ksi, Lower Bound Reinforcing Steel Ultimate Strength
f 7500  psi, Expected Concrete Compressive Strength
f, 75 ksi, Expected Reinforcing Steel Yield Strength
f, 112.5  ksi, Expected Reinforcing Steel Ultimate Strength
ty in, Shear Wall Thickness
h,, ft, Shear Wall Height
Ly ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w n, Boundary Element Width

Ay 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
Knowledge Factor

Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness

Level Elev Nyeg Poeswax  Poesmin Moesmax Size Spc Size Spc A size Spc  Confined? Pe Pee O, P>.35P,2" 5,>18"7" 5,>18"" M, p™ Voes Vi Vay Control”  J*Pocomax  J*Pocswm

(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in’) (in) (kips) (kips) (k-ft) (kips) (kips) (kips) (kips) (kips)
Level 08 106 13 0.669 151.3 1088.9 Flexure 2234 161.2
Level 07 93 13 0.669 151.3 1158.1 Flexure 497.5 331.4
Level 06 80 13 0.669 151.3 1158.1 Flexure 771.6 501.7
Level 05 67 13 0.669 151.3 1158.1 Flexure 1045.7 671.9
Level 04 54 13 0.671 151.3 1158.1 Flexure 1319.7 842.2
Level 03 41 13 0.671 151.3 1158.1 Flexure 1593.8 1012.4
Level 02 28 13 0.673 151.3 1158.1 Flexure 1867.9 1182.7
Level 01 15 15 0.675 174.6 1365.8 Flexure 2149.2 1358.8
Interior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness

Level Elev heeg Poesmax  Poesmin Mogs max Size Spc Size Spc A Size Spc Confined? P Pee Opp. P>35P 2 5,>18"7 5,>18"2° Mn,P:o4'5 Voes Vi Vay Control” J*Poesmax  I*Poesmin

(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in?) (in) (kips) (kips) (k-ft) (kips) (kips) (kips) (kips) (kips)
Level 08 106 13 0.670 89.8 1088.9 Flexure 380.5 268.1
Level 07 93 13 0.670 89.8 1088.9 Flexure 853.4 547.0
Level 06 80 13 0.670 89.8 1158.1 Flexure 1326.3 825.9
Level 05 67 13 0.670 89.8 1158.1 Flexure 1799.2 1104.9
Level 04 54 13 0.670 89.8 1158.1 Flexure 22721 1383.8
Level 03 41 13 0.670 89.8 1158.1 Flexure 2745.0 1662.7
Level 02 28 13 0.670 89.8 1158.1 Flexure 32179 1941.6
Level 01 15 15 0.671 103.6 1158.1 Flexure 3698.0 2226.4

Area of Longitudinal Steel in Boundary Elements

If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1

Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load

Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. ~ ® = 1.0, and expected strengths are used.

Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.

Maximum shear force caculated based on nominal flexural capacity of base of wall.

NS A WwN R

Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.
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Axial-Flexure Axial-Flexural Shear
Mpgs/m DCRwvix DCRuvin Acceptance Acceptance
(k-ft)
2203.7
9567.6
18261.0
28885.0
40967.0
54067.2
67858.8
81393.9

Axial-Flexural Shear
Mpes/m | DCRyax  DCRyin Acceptance Acceptance
(k-ft)
2038.9
8586.8
16888.0
26708.7
37875.1
49981.4
62906.8
75234.6
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Section 6a: LDP (Resp Spectrum) M. Frame Beam Assessment (10)
Typical Beam Properties
by, in, Beam Stem Width
h in, Beam Height
b, in, Effective Beam Flange Extension
B
c in, Cover
Size of Transverse Reinforcing (Hinge Zone)
Number of Legs in Transverse Reinforcing (Hinge Zone)
' psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

=

ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
o ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

-

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

! 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75  ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
fu 113  ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
K Knowledge Factor (ASCE 41-06 2.2.6.4)
G
G
Parameters Below Assume that 0<p/py,i<.5, and
Transverse Reinforcing Conforms. Check these
wvalues prior to using this portion of the table
B
Existing Beam Reinforcing M+ M- M+ M- M+ M-

BEAM ID M+ M- (oepVeu (o) /oon (00 Vo (00PVora (orpVoma  Vossier  Voesmiase  Vossean  V/budfM V/b,d /bR sy, S Conform? Conform? Quojen Quomase Quosans Quojen Quosgn MKCction MKQcemase MKQcegn MKQceisn MKQcein | Left

Left Middle Right Left Right (kips) (kips) (kips) left middle right (in) (in) (k-in)  (k-in) (k-in)  (k-in)  (k-in) (k-in) (k-in) (k-in) (k-in) (k-in)
60101 0.1331 0.0998 0.1266 0.2110 0.2110 2.5551 2.0553 2.5796 18877 14548 17978 27272 27272
60102 0.1266 0.0998 0.1266 0.2110 0.2110 2.4477 1.9226 2.4464 17978 14548 17978 27272 27272
60103 0.1266 0.0998 0.1266 0.2110 0.2110 2.4699 1.9459 2.4699 17978 14548 17978 27272 27272
60104 0.1266 0.0998 0.1266 0.2110 0.2110 2.4464 1.9237 2.4477 17978 14548 17978 27272 27272
60105 0.1266 0.0998 0.1331 0.2110 0.2110 2.5796 2.0348 2.5551 17978 14548 18877 27272 27272
60201 0.1266 0.0998 0.1266 0.2110 0.2110 2.5448 2.0263 2.5458 17978 14548 17978 27272 27272
60202 0.1266 0.0998 0.1266 0.2110 0.2110 2.4844 1.9655 2.4850 17978 14548 17978 27272 27272
60203 0.1266 0.0998 0.1266 0.2110 0.2110 25132 1.9936 2.5132 17978 14548 17978 27272 27272
60204 0.1266 0.0998 0.1266 0.2110 0.2110 2.4850 1.9650 2.4844 17978 14548 17978 27272 27272
60205 0.1266 0.0998 0.1266 0.2110 0.2110 2.5458 2.0251 2.5448 17978 14548 17978 27272 27272
60301 0.1266 0.0998 0.1266 0.2110 0.2110 2.4089 1.8873 2.4057 17978 14548 17978 27272 27272
60302 0.1266 0.0998 0.1266 0.2110 0.2110 23351 1.8164 2.3356 17978 14548 17978 27272 27272
60303 0.1266 0.0998 0.1266 0.2110 0.2110 2.3642 1.8450 2.3642 17978 14548 17978 27272 27272
60304 0.1266 0.0998 0.1266 0.2110 0.2110 2.3356 1.8160 2.3351 17978 14548 17978 27272 27272
60305 0.1266 0.0998 0.1266 0.2110 0.2110 2.4057 1.8896 2.4089 17978 14548 17978 27272 27272
60401 0.0998 0.0998 0.0998 0.1688 0.1664 2.2431 1.7158 2.2277 14548 14548 14548 22728 22545
60402 0.0998 0.0998 0.0998 0.1664 0.1664 2.1454 1.6324 2.1465 14548 14548 14548 22545 22545
60403 0.0998 0.0998 0.0998 0.1664 0.1664 2.1462 1.6321 2.1462 14548 14548 14548 22545 22545
60404 0.0998 0.0998 0.0998 0.1664 0.1664 2.1465 1.6315 2.1454 14548 14548 14548 22545 22545
60405 0.0998 0.0998 0.0998 0.1664 0.1688 22277 1.7241 22431 14548 14548 14548 22545 22728
60501 0.0998 0.0998 0.0998 0.1664 0.1664 2.0120 1.4852 1.9962 14548 14548 14548 22545 22545
60502 0.0998 0.0998 0.0998 0.1664 0.1664 1.9385 1.4257 1.9399 14548 14548 14548 22545 22545
60503 0.0998 0.0998 0.0998 0.1664 0.1664 1.9398 1.4257 1.9398 14548 14548 14548 22545 22545
60504 0.0998 0.0998 0.0998 0.1664 0.1664 1.9399 1.4246 1.9385 14548 14548 14548 22545 22545
60505 0.0998 0.0998 0.0998 0.1664 0.1664 1.9962 1.4978 2.0120 14548 14548 14548 22545 22545
60601 0.0998 0.0998 0.0998 0.1664 0.1664 1.7578 1.2291 1.7394 14548 14548 14548 22545 22545
60602 0.0998 0.0998 0.0998 0.1664 0.1664 1.6987 1.1860 1.7001 14548 14548 14548 22545 22545
60603 0.0998 0.0998 0.0998 0.1664 0.1664 1.6993 1.1852 1.6993 14548 14548 14548 22545 22545
60604 0.0998 0.0998 0.0998 0.1664 0.1664 1.7001 1.1849 1.6987 14548 14548 14548 22545 22545
60605 0.0998 0.0998 0.0998 0.1664 0.1664 1.7394 1.2437 1.7578 14548 14548 14548 22545 22545
60701 0.0998 0.0998 0.0998 0.1266 0.1266 1.4423 0.9037 1.4165 14548 14548 14548 17738 17738
60702 0.0998 0.0998 0.0998 0.1266 0.1266 1.4053 0.8900 1.4072 14548 14548 14548 17738 17738
60703 0.0998 0.0998 0.0998 0.1266 0.1266 1.4046 0.8874 1.4046 14548 14548 14548 17738 17738
60704 0.0998 0.0998 0.0998 0.1266 0.1266 1.4072 0.8883 1.4053 14548 14548 14548 17738 17738
60705 0.0998 0.0998 0.0998 0.1266 0.1266 1.4165 0.9250 1.4423 14548 14548 14548 17738 17738
60801 0.0998 0.0998 0.0998 0.0998 0.0998 0.9383 0.5153 0.9309 14548 14548 14548 14395 14395
60802 0.0998 0.0998 0.0998 0.0998 0.0998 0.9106 0.4934 0.9125 14548 14548 14548 14395 14395
60803 0.0998 0.0998 0.0998 0.0998 0.0998 0.9106 0.4915 0.9106 14548 14548 14548 14395 14395
60804 0.0998 0.0998 0.0998 0.0998 0.0998 0.9125 0.4921 0.9106 14548 14548 14548 14395 14395
60805 0.0998 0.0998 0.0998 0.0998 0.0998 0.9309 0.5192 0.9383 14548 14548 14548 14395 14395
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eam Flexure Acceptence Beam Shear
M+ M- Acceptence
Middle Right Left Right  Qgjee Qg right Qg et Qg igne Jiefe Jright KQcyjefr  KQcy right Left Right

(k) (k) (k) (k) (k) (k)

1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.4
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
NIST < U3, Daprmet of Commarcn
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Section 6b: LDP (Response Spectrum) Moment Frame Beam Assessment (LS)
Typical Beam Properties

by, in, Beam Stem Width
h in, Beam Height
be in, Effective Beam Flange Extension
By
c in, Cover
Size of Transverse Reinforcing (Hinge Zone)
Number of Legs in Transverse Reinforcing (Hinge Zone)
£ psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)
f, ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
fy ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

Knowledge Factor (ASCE 41-06 2.2.6.4)

113
K
G
G

Parameters Below Assume that 0<p/p,,,<.5, and
Transverse Reinforcing Conforms. Check these
values prior to using this portion of the table

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

Existing Beam Reinforcing M+ M-
BEAM ID M+ M- (oep)/Poar (PuP')/Poar (PP Poat (P0')/Pbat (PP} Pai
Left  Middle Right Left Right

60101 0.1331 0.0998 0.1266 0.2110 0.2110
60102 0.1266 0.0998 0.1266 0.2110 0.2110
60103 0.1266 0.0998 0.1266 0.2110 0.2110
60104 0.1266 0.0998 0.1266 0.2110 0.2110
60105 0.1266 0.0998 0.1331 0.2110 0.2110
60201 0.1266 0.0998 0.1266 0.2110 0.2110
60202 0.1266 0.0998 0.1266 0.2110 0.2110
60203 0.1266 0.0998 0.1266 0.2110 0.2110
60204 0.1266 0.0998 0.1266 0.2110 0.2110
60205 0.1266 0.0998 0.1266 0.2110 0.2110
60301 0.1266 0.0998 0.1266 0.2110 0.2110
60302 0.1266 0.0998 0.1266 0.2110 0.2110
60303 0.1266 0.0998 0.1266 0.2110 0.2110
60304 0.1266 0.0998 0.1266 0.2110 0.2110
60305 0.1266 0.0998 0.1266 0.2110 0.2110
60401 0.0998 0.0998 0.0998 0.1688 0.1664
60402 0.0998 0.0998 0.0998 0.1664 0.1664
60403 0.0998 0.0998 0.0998 0.1664 0.1664
60404 0.0998 0.0998 0.0998 0.1664 0.1664
60405 0.0998 0.0998 0.0998 0.1664 0.1688
60501 0.0998 0.0998 0.0998 0.1664 0.1664
60502 0.0998 0.0998 0.0998 0.1664 0.1664
60503 0.0998 0.0998 0.0998 0.1664 0.1664
60504 0.0998 0.0998 0.0998 0.1664 0.1664
60505 0.0998 0.0998 0.0998 0.1664 0.1664
60601 0.0998 0.0998 0.0998 0.1664 0.1664
60602 0.0998 0.0998 0.0998 0.1664 0.1664
60603 0.0998 0.0998 0.0998 0.1664 0.1664
60604 0.0998 0.0998 0.0998 0.1664 0.1664
60605 0.0998 0.0998 0.0998 0.1664 0.1664
60701 0.0998 0.0998 0.0998 0.1266 0.1266
60702 0.0998 0.0998 0.0998 0.1266 0.1266
60703 0.0998 0.0998 0.0998 0.1266 0.1266
60704 0.0998 0.0998 0.0998 0.1266 0.1266
60705 0.0998 0.0998 0.0998 0.1266 0.1266
60801 0.0998 0.0998 0.0998 0.0998 0.0998
60802 0.0998 0.0998 0.0998 0.0998 0.0998
60803 0.0998 0.0998 0.0998 0.0998 0.0998
60804 0.0998 0.0998 0.0998 0.0998 0.0998
60805 0.0998 0.0998 0.0998 0.0998 0.0998
ler ‘ssandards ond - us ]
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Voes ert

(kips)

Voes middie

(kips)

Voes ight

(kips)

V/bydf Vb, df M VbR s,

left middle right (in)
4.0793 3.5762 4.1038
3.8823 3.3541 3.8810
3.9216 3.3944 3.9216
3.8810 3.3552 3.8823
4.1038 3.5557 4.0793
4.0562 3.5345 4.0573
3.9507 3.4286 3.9513
4.0007 3.4778 4.0007
3.9513 3.4281 3.9507
4.0573 3.5333 4.0562
3.8172 3.2926 3.8140
3.6899 3.1683 3.6904
3.7405 3.2182 3.7405
3.6904 3.1679 3.6899
3.8140 3.2948 3.8172
3.5251 2.9951 3.5069
3.3599 2.8469 3.3610
3.3609 2.8468 3.3609
3.3610 2.8460 3.3599
3.5069 3.0033 3.5251
3.1212 2.5944 3.1054
2.9994 2.4866 3.0007
3.0012 2.4871 3.0012
3.0007 2.4855 2.9994
3.1054 2.6070 3.1212
2.6767 2.1479 2.6583
2.5809 2.0682 2.5824
2.5814 2.0673 2.5814
2.5824 2.0671 2.5809
2.6583 2.1625 2.6767
2.1218 1.5818 2.0960
2.0676 1.5509 2.0695
2.0657 1.5470 2.0657
2.0695 1.5492 2.0676
2.0960 1.6030 2.1218
1.3209 0.8979 1.3135
1.2763 0.8591 1.2781
1.2754 0.8564 1.2754
1.2781 0.8577 1.2763
1.3135 0.9018 1.3209
A73

ShR

(in)

Conform? Conform? Qupjeit Quomiddle Quosight Quojert Quosignt MKQcejert MKQee migle MKQceright MKQcgjert MKQceright

(k-in)

M+

(k-in)

(k-in)

(k-in)

M-

(k-in)

(k-in)
29786
29499
29285
29506
28294
28553
29127
28855
29124
28547
29853
30546
30271
30543
29871
25694
26438
26434
26433
25776
27513
28059
28054
28056
27584
28059
28059
28059
28059
28059
28059
28059
28059
28059
28059
28059
28059
28059
28059
28059

M+ M-
(k-in) (k-in) (k-in) (k-in)
25464 28294 41873 41687
26464 29506 43371 43381
26283 29285 43072 43072
26459 29499 43381 43371
25556 29786 41687 41873
25652 28547 42049 42041
26129 29124 42852 42847
25907 28855 42471 42471
26131 29127 42847 42852
25657 28553 42041 42049
26741 29871 43866 43890
27301 30543 44834 44830
27076 30271 44449 44449
27303 30546 44830 44834
26731 29853 43890 43866
28059 25776 39099 38944
28059 26433 39911 39904
28059 26434 39905 39905
28059 26438 39904 39911
28044 25694 38944 39099
28059 27584 41482 41585
28059 28056 42279 42274
28059 28054 42271 42271
28059 28059 42274 42279
28059 27513 41585 41482
28059 28059 42279 42279
28059 28059 42279 42279
28059 28059 42279 42279
28059 28059 42279 42279
28059 28059 42279 42279
28059 28059 33840 33840
28059 28059 33840 33840
28059 28059 33840 33840
28059 28059 33840 33840
28059 28059 33840 33840
28059 28059 27764 27764
28059 28059 27764 27764
28059 28059 27764 27764
28059 28059 27764 27764
28059 28059 27764 27764

Beam Flexure Acceptence
M+ M-

Left Middle Right Left Right
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Beam Shear
Acceptence
Qg et Qg right Qe et Qe right et Jright KQcijerr  KQetright Left Right
(k) (k) (k) (k) (k) (k)
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 1514 1514
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 1514 1514
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 1517
2.00 2.00 151.7 151.4
2.00 2.00 151.7 151.7
2.00 2.00 151.7 1517
2.00 2.00 151.7 1517
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 1517
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
MNIST, ‘Stondards ond - us ommarce

g Fre ReserehLobortory A74



b=
o
|
National Earthquake Hazards Reduction Program

Section 6¢: (Response Spectrum) LDP Moment Frame Beam Assessment (CP)
Typical Beam Properties

by, in, Beam Stem Width
h in, Beam Height
be in, Effective Beam Flange Extension
By
c in, Cover
Size of Transverse Reinforcing (Hinge Zone)
Number of Legs in Transverse Reinforcing (Hinge Zone)
£ psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)
f, ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
fy ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

Knowledge Factor (ASCE 41-06 2.2.6.4)

113
K
G
G

Parameters Below Assume that 0<p/p,,,<.5, and
Transverse Reinforcing Conforms. Check these
values prior to using this portion of the table

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance

Based Assessment Criteria

Existing Beam Reinforcing M+ M-
BEAM ID M+ M-
Left  Middle Right Left Right

60101 0.1331 0.0998 0.1266 0.2110
60102 0.1266 0.0998 0.1266 0.2110
60103 0.1266 0.0998 0.1266 0.2110
60104 0.1266 0.0998 0.1266 0.2110
60105 0.1266 0.0998 0.1331 0.2110
60201 0.1266 0.0998 0.1266 0.2110
60202 0.1266 0.0998 0.1266 0.2110
60203 0.1266 0.0998 0.1266 0.2110
60204 0.1266 0.0998 0.1266 0.2110
60205 0.1266 0.0998 0.1266 0.2110
60301 0.1266 0.0998 0.1266 0.2110
60302 0.1266 0.0998 0.1266 0.2110
60303 0.1266 0.0998 0.1266 0.2110
60304 0.1266 0.0998 0.1266 0.2110
60305 0.1266 0.0998 0.1266 0.2110
60401 0.0998 0.0998 0.0998 0.1688
60402 0.0998 0.0998 0.0998 0.1664
60403 0.0998 0.0998 0.0998 0.1664
60404 0.0998 0.0998 0.0998 0.1664
60405 0.0998 0.0998 0.0998 0.1664
60501 0.0998 0.0998 0.0998 0.1664
60502 0.0998 0.0998 0.0998 0.1664
60503 0.0998 0.0998 0.0998 0.1664
60504 0.0998 0.0998 0.0998 0.1664
60505 0.0998 0.0998 0.0998 0.1664
60601 0.0998 0.0998 0.0998 0.1664
60602 0.0998 0.0998 0.0998 0.1664
60603 0.0998 0.0998 0.0998 0.1664
60604 0.0998 0.0998 0.0998 0.1664
60605 0.0998 0.0998 0.0998 0.1664
60701 0.0998 0.0998 0.0998 0.1266
60702 0.0998 0.0998 0.0998 0.1266
60703 0.0998 0.0998 0.0998 0.1266
60704 0.0998 0.0998 0.0998 0.1266
60705 0.0998 0.0998 0.0998 0.1266
60801 0.0998 0.0998 0.0998 0.0998
60802 0.0998 0.0998 0.0998 0.0998
60803 0.0998 0.0998 0.0998 0.0998
60804 0.0998 0.0998 0.0998 0.0998
60805 0.0998 0.0998 0.0998 0.0998

(00")/Poat (PuP')/Pbar (P Poat (PL')/Pbat (PP} /P

0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.2110
0.1664
0.1664
0.1664
0.1664
0.1688
0.1664
0.1664
0.1664
0.1664
0.1664
0.1664
0.1664
0.1664
0.1664
0.1664
0.1266
0.1266
0.1266
0.1266
0.1266
0.0998
0.0998
0.0998
0.0998
0.0998
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Voes et
(kips)

Voes middie
(kips)

Voks right
(Kips)

ShL

(in)

ShR

(in)

Conform? Conform?

DO OO0 NNNNNONNDNNNN0N000000000000000O0N

DO OO0 NNNNNNNNNO0N0000000N0000000N

Mgt
412
437
433
4.38
412
417
4.29
4.23
4.29
417
4.45
4.60
4.54
4.60
4.45
4.89
5.09
5.09
5.09
4.91
5.38
5.53
553
553
5.40
5.93
6.04
6.04
6.04
5.94
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40

M+

Muiddle
4.65
4.92
4.87
491
4.67
4.69
4.82
4.76
4.82
4.69
4.99
5.14
5.08
5.14
4.99
5.35
5.54
5.54
5.54
5.35
5.84
5.97
5.97
5.97
5.83
6.38
6.40
6.40
6.40
6.37
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40

Meight
4.12
4.38
4.33
4.37
4.12
417
4.29
4.23
4.29
417
4.45
4.60
4.54
4.60
4.45
4.91
5.09
5.09
5.09
4.89
5.40
5.53
5.53
5.53
5.38
5.94
6.04
6.04
6.04
5.93
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40
6.40

Miese
3.92
4.12
4.08
4.12
3.90
3.94
4.05
4.00
4.05
3.94
4.19
431
4.26
431
4.19
4.64
4.83
4.82
4.82
4.66
5.09
522
522
522
5.10
5.58
5.68
5.68
5.68
5.59
6.24
6.24
6.24
6.24
6.24
6.40
6.40
6.40
6.40
6.40

M-
Miight
3.90
4.12
4.08
4.12
3.92
3.94
4.05
4.00
4.05
3.94
4.19
431
4.26
431
4.19
4.66
4.82
4.82
4.83
4.64
5.10
522
522
522
5.09
5.59
5.68
5.68
5.68
5.58
6.24
6.24
6.24
6.24
6.24
6.40
6.40
6.40
6.40
6.40
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Quojert Quomiddie Quoyrignt Quojert Quoright MKQcejere MKQcemigale MKQceright MKQcejert MKQee right

(k-in)

M+

(k-in)

(k-in)

(k-in)

M-

(k-in)

(k-in)
28467
28629
28327
28636
26962
27274
28082
27700
28078
27269
29127
30095
29709
30093
29145
25416
26447
26442
26442
25510
27961
28715
28705
28709
28032
30785
31372
31370
31365
30868
33254
33254
33254
33254
33254
33254
33254
33254
33254
33254

M+
(k-in) (k-in) (k-in)
24152 26962 41444
25534 28636 43588
25280 28327 43166
25529 28629 43598
24244 28467 41258
24384 27269 41695
25054 28078 42823
24741 27700 42290
25056 28082 42819
24389 27274 41687
25931 29145 44284
26718 30093 45637
26401 29709 45098
26719 30095 45633
25920 29127 44309
27816 25510 39597
28758 26442 40790
28758 26442 40783
28762 26447 40783
27778 25416 39421
30333 28032 43000
31024 28709 44102
31020 28705 44087
31030 28715 44093
30276 27961 43104
33166 30868 47125
33254 31365 47982
33254 31370 47979
33254 31372 47972
33100 30785 47246
33254 33254 40298
33254 33254 40298
33254 33254 40298
33254 33254 40298
33254 33254 40298
33254 33254 32904
33254 33254 32904
33254 33254 32904
33254 33254 32904
33254 33254 32904

M-

(k-in)
41258
43598
43166
43588
41444
41687
42819
42290
42823
41695
44309

Beam Flexure Acc
M+

Left Middle Right
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:eptence Beam Shear

M- Acceptence

Left Right  Qgjere Qg right Qg ert Qg right Jiert Jeignt KQepjert  KQesight Left Right
(k) (k) (k) (k) (k) (k)
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 1514 1514
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 1514 1514
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 1514
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 1517
2.00 2.00 151.7 151.4
2.00 2.00 151.7 151.7
2.00 2.00 151.7 1517
2.00 2.00 151.7 1517
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 1517
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.4 151.4
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
2.00 2.00 151.7 151.7
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Section 7a: LDP Spectrum) Frame Column (10)
Typical Column Properties

w in, Width of Column

c in, Cover

By

f psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

£ 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
f, 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
K Knowledge Factor (ASCE 41-06 2.2.6.4)
G
G
n 7.195
Parameters Below Assume P/A,f' is less than 0.6, s/d is less than or
equal to 0.5, p is greater than or equal to 0.006, and V,/(V,/k) s less
than 0.6. Check these values prior to using this portion of the table
PCA Column Models should use expected behaviours
Flexure-Axial Flexure-Axial
Yield Zone Non-Yield Zone Top  Bottom Top Bottom Top  Bottom Axial Top  Bottom  Top  Bottom  Top  Bottom  Top  Bottom  Top  Bottom  Top  Bottom [ Top Bottom Top Bottom Top Bottom Top Bottom  Top
coo 1 Longit Reinf Reinforcing Reinforcing Vorson Voesion Poum  Pown  Pown  Poun  Qo/Af’ XEdy Posonwax Porsouvac Porsousn Porsonwm *Porsume J*Porswix J*Porswn I*Porsan Muse Mpa Mo Moo | Mossoumx Mosouwn Morsowan Morsauwn — Mo/m Mo/m Mg/m Mo/m DCRyax
Size perface Ispc #  Spc legs #  Spc  legs (k) (k) (kips) (kips) (kips) _(kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (kips) (k-t) (kft) (k-ft) (k-ft) (kft) (k-ft) (k-ft) (kft)
767 0116 9833 9944 2331 2240 1774 1769 2000 2000 2808 905.1 287.9 7777
7.67 0101 8361 8454 1827 1751 1830 1826 2000 2000 354.1 3938 369.7 307.1
767 0.086 6890 6982 1325  -1250 1886 1883 2000 2000 3310 3507 357.1 2875
767 0072 5472 556.5 -88.0 804 1941 1937 2000  2.000 3121 320.1 349.2 263.4
7.67 0.057 4121 a3 504 428 1992 1989 2000  2.000 2775 267.0 3229 219.1
7.67 0042 2855 2947 215 4139 2000 2000 2000  2.000 2419 2303 290.6 1824
767 0.027 1683 1776 21 55 2000 2000 2000  2.000 2162 185.2 258.9 1398
767 0012 65.0 742 31 107 2000 2000 2000 2000 125.0 1076 1915 516
7.49 0192 7637 7748 4771 4862 1858 1854 1967 1964 5503 11186 5180 10567
7.49 0.167 6614 6706 4175 4251 1897 1893 1990 1987 669.6 682.4 6387 650.9
7.49 0143 5628 5721 3560 3636 1935 1931 2000 2000 61455 576.9 595.8 555.6
7.49 0118 4639 4732 2951 3027 1972 1969 2000 2000 563.2 526.8 557.5 517.0
7.49 0.094 3649 3742 2346 2422 2000 2000 2000 2000 500.7 451.0 503.4 44855
7.49 0.069 2669 2762 1733 1809 2000 2000 2000  2.000 437.1 3820 440.1 3790
7.49 0.045 1693 1786 1118 1194 2000 2000 2000  2.000 3624 296.1 366.2 29256
7.49 0.020 722 815 50.1 577 2000 2000 2000 2000 2662 1722 269.9 1683
7.49 0193 7488 7599 4946 5037 1863 1859 1961 1957 5335 11412 5071 10839
7.49 0.168 6510 6603 4316 4392 1901 1897 1985 1982 666.7 684.2 6385 654.9
7.49 0.143 5533 5626 3694 3770 1938 1935 2000 2000 6389 594.7 619.2 575.4
7.49 0119 4564 4657 3063 3139 1975 1972 2000 2000 557.3 504.0 550.4 496.9
7.49 0.094 3600 3693 2426 2502 2000 2000 2000 2000 497.6 445.2 4975 4453
7.49 0070 2638 2731 1789 1865 2000 2000 2000 2000 4352 3765 435.1 37655
7.49 0.045 167.4 1767 1152 1228 2000 2000 2000  2.000 3635 292.0 363.4 292.1
7.49 0.020 710 803 516 59.2 2000 2000 2000  2.000 2669 168.4 266.7 1685
7.49 0193 7488 7599 4946 5037 1863 1850 1961 1957 5336 11411 5070 10840
7.49 0.168 6510 6603 4316 4392 1901 1897 1985 1982 666.6 684.1 6385 655.0
7.49 0.143 5533 5626 3694 3770 1938 1935 2000 2000 6389 594.8 619.2 575.3
7.49 0119 4564 4657 3063 3139 1975 1972 2000 2000 557.3 504.0 550.5 496.9
7.49 0.094 3600 3693 2426 2502 2000 2000 2000 2000 4975 445.3 4976 445.2
7.49 0070 2638 2731 1789 1865 2000 2000 2000 2000 435.1 3765 4352 3765
7.49 0.045 167.4 1767 1152 1228 2000 2000 2000  2.000 363.4 2021 3635 292.0
7.49 0.020 710 803 516 59.2 2000 2000 2000  2.000 266.7 1685 266.9 168.4
7.49 0192 7637 7748 4771 4862 1858 1854 1967 1964 5486 11196 5196 10557
7.49 0.167 6614 6706  417.5 4251 1897 1893 1990 1987 670.1 683.2 638.2 650.2
7.49 0143 5628 5721 3560 3636 1935 1931 2000 2000 6159 5755 594.4 557.0
7.49 0118 4639 4732 2951 3027 1972 1969 2000 2000 565.2 525.1 555.5 518.7
7.49 0.094 3649 3742 2346 2422 2000 2000 2000 2000 503.4 4485 500.7 451.0
7.49 0.069 2669 2762 1733 1809 2000 2000 2000  2.000 4401 379.0 437.1 3820
7.49 0.045 1693 1786 1118 1194 2000 2000 2000  2.000 366.2 20256 362.4 296.1
7.49 0.020 722 815 50.1 577 2000 2000 2000 2000 2699 1683 266.2 1722
7.67 0116 9833 9944 2331 2240 1774 1769 2000 2000 3207 879.0 249.1 800.8
7.67 0101 8361 8454 1827 1751 1830 1826 2000  2.000 404.0 3363 3240 359.7
767 0.086 6890 6982 1325  -1250 1886 1883 2000 2000 3787 3053 3122 330.2
767 0072 5472 5565 -88.0 804 1941 1937 2000  2.000 359.9 2719 302.8 3100
7.67 0.057 4121 a3 504 428 1992 1989 2000  2.000 3261 2204 276.4 2655
7.67 0042 2855 2047 215 4139 2000 2000 2000  2.000 290.6 182.4 2419 2303
767 0.027 1683 1776 55 2000 2000 2000  2.000 2589 139.8 2162 1852
7.67 0.012 65.0 74.2 3.1 107 2.000  2.000 _ 2.000 __ 2.000 1915 516 125.0 107.6
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Linear Dynamic Procedure

Flexure-Axial Acceptence

Bottom Top Bottom Top Bottom Top Bottom Shear Yield Zone Shear Non-Yield Zone

DCRyax DCRwin DCRuin  Prax  Prmax Prnin Prin KQciyels  KQctnonyiels J Qs Qe Acceptence Shear Acceptence

(k) (k) (k) (k)

408.0 408.0
4080 408.0
408.0 408.0
408.0 408.0
408.0 408.0
4080 408.0
408.0 408.0
408.0 408.0
469.5 375.6
4695 3756
4695 3756
469.5 3756
469.5 469.5
4695 469.5
4695 4695
469.5 469.5
469.5 375.6
4695 3756
4695 3756
469.5 3756
469.5 469.5
4695 469.5
4695 4695
469.5 469.5
469.5 375.6
4695 3756
4695 3756
469.5 3756
469.5 469.5
4695 469.5
4695 4695
469.5 469.5
469.5 3756
4695 3756
4695 3756
469.5 3756
469.5 469.5
4695 469.5
4695 469.5
469.5 469.5
408.0 408.0
4080 408.0
408.0 408.0
408.0 408.0
408.0 408.0

Hutionl Imtébete of Shmederds and tethnstagy + L5 Doseims o Comanie
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Section 7b: LDP (Response Spectrum) Moment Frame Column Assessment (LS)
Typical Column Properties

w in, Width of Column
c in, Cover

B:

f psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

f, ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
A 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)

f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

f, 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

K Knowledge Factor (ASCE 41-06 2.2.6.4)

G

G

n 7.195

Parameters Below Assume P/Af'is less than 0.6, 5/d is less than or
equal to 0.5, p i greater than or equal to 0.006, and V,/(V,/k) is less
than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance

Based Assessment Criteria

Yield Zone Non-Yield Zone Top
coLib |, Longit Reinf Reinforcing Reinforcing Voesion
(in) Size  perface Ispc # Spc legs #  Spc legs (k)
6A01 7.67
6A02 7.67
6A03 7.67
6A04 7.67
6A05 7.67
6A06 7.67
6A07 7.67
6A08 7.67
6B01 7.49
6B02 7.49
6B03 7.49
6B04 7.49
6B0S 7.49

lermm-rm-dm * U Deporment of Commesce
Building Fire Research Laboratory

Bottom

Voesion

(k)

Top
P max
(kips)

Bottom

PG,MAX
(kips)

Top
PG,MIM
(kips)

Bottom Axial

PG,MIM
(kips)

QuAf

0.116
0.101
0.086
0.072
0.057
0.042
0.027
0.012
0.192
0.167
0.143
0.118
0.094
0.069
0.045
0.020
0.193
0.168
0.143
0.119
0.094
0.070
0.045
0.020
0.193
0.168
0.143
0.119
0.094
0.070
0.045
0.020
0.192
0.167
0.143
0.118
0.094
0.069
0.045
0.020
0.116
0.101
0.086
0.072
0.057
0.042
0.027
0.012

Top

XEdly Poesionmax

(k)

Bottom

A79

Poesion,max

(k)

Top

Poesionmiv

(k)

Bottom

Poesionmiv

(k)

Top
J*Pocs vax
(kips)
23269
1956.0
1585.7
1234.4
906.8
609.1
344.8
129.1
814.1
699.4
595.3
489.6
382.9
279.6
177.4
76.5
757.7
657.2
556.0
457.4
361.0
264.8
168.2
715
757.7
657.2
556.0
457.4
361.0
264.8
168.2
715
814.1
699.4
595.3
489.6
382.9
279.6
177.4
76.5
23269
1956.0
1585.7
1234.4
906.8
609.1
3448
129.1

Bottom
J*Pocs wax
(kips)
23379
1965.3
1595.0
1243.6
916.1
618.4
354.0
1384
825.1
708.7
604.6
498.8
392.2
288.9
186.7
85.8
768.8
666.5
565.3
466.7
3703
274.0
177.5
80.8
768.8
666.5
565.3
466.7
3703
274.0
177.5
80.8
825.1
708.7
604.6
498.8
392.2
288.9
186.7
85.8
23379
1965.3
1595.0
1243.6
916.1
618.4
354.0
138.4

Top
J*Poes i
(kips)
-164.1
-125.2
-86.5

Bottom
T*Poes i
(kips)
-155.1
-117.6
-78.9
-45.1
-17.3
2.8
146
14.0
435.8
387.0
3311
277.1
224.2
168.2
1113
53.4
494.8
433.0
374.3
3129
2493
185.5
122.0
58.7
494.8
433.0
3743
3129
2493
185.5
122.0
58.7
435.8
387.0
3311
277.1
224.2
168.2
1113
53.4
-155.1
-117.6
-78.9
-45.1
-17.3
2.8
14.6
14.0

Top

Moesion,max
(k-ft)

Flexure-Axial

Bottom

Moesionmax - Moesiamin

(k-ft)

Top

(k-ft)

Bottom

Moesin min
(k-ft)

Top
Mp/m
(k-f)
415.7
521.0
485.5
457.1
406.4
349.2
3116
190.9
754.3
923.4
851.8
784.4
699.2
610.6
506.6
371.8
731.0
918.5
884.6
775.2
694.2
607.3
507.1
372.0
731.1
918.4
884.6
775.1
694.2
607.3
507.0
3719
752.9
923.8
852.9
786.0
701.4
613.0
509.6
374.8
4519
562.1
524.7
496.2
444.5
388.1
345.8
244.1

Flexure-Axial
Bottom Top
Mp/m Mp/m
(k-f) (k-f)
1294.9 387.8
544.4 499.5
485.2 4823
439.0 470.6
363.0 433.8
304.1 388.1
2417 345.8
130.1 2441
1534.0 718.5
940.8 888.5
7983 830.9
7323 777.1
628.4 701.4
531.9 613.0
4115 509.6
238.4 374.8
1563.0 703.6
942.2 889.0
822.9 864.1
700.6 768.0
621.3 694.2
525.3 607.3
407.1 507.0
2345 371.9
1562.9 703.5
942.1 889.0
822.9 864.1
700.6 768.0
621.4 694.2
525.4 607.3
407.2 507.1
234.6 372.0
1534.8 719.8
941.4 888.2
797.2 829.9
730.9 775.5
626.4 699.2
529.5 610.6
408.7 506.6
2353 371.8
1273.4 356.7
497.0 463.0
447.9 446.3
399.6 4335
325.0 396.6
265.8 349.2
205.4 3116
85.3 190.9

Bottom
Mp/m
(k-f)
1090.7
441.0
4112
378.5
316.7
265.8
205.4
853
1464.1
905.2
775.6
721.6
626.4
529.5
408.7
2353
1503.6
911.7
802.8
693.2
621.4
525.4
407.2
234.6
1503.7
911.7
802.7
693.2
621.3
525.3
407.1
2345
1463.4
904.6
776.6
723.0
628.4
531.9
4115
238.4
1109.1
483.1
445.4
415.8
353.8
304.1
2417
130.1
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Linear Dynamic Procedure

Flexure-Axial Acceptence
Top Bottom Top Bottom Top Bottom Top Bottom Shear Yield Zone Shear Non-Yield Zone
DCRwax DCRuax DCRuin  DCRuin  Prmax  Prmax Prin Prin KQctyieta Kt non-yiela J Qs Qe Acceptence Shear Acceptence
(k) (k) (k) (k)
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
469.5 375.6
469.5 375.6
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
469.5 375.6
469.5 375.6
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
469.5 375.6
469.5 375.6
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
469.5 375.6
469.5 375.6
469.5 375.6
469.5 375.6
469.5 469.5
469.5 469.5
469.5 469.5
469.5 469.5
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
408.0 408.0
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8 o, Evaluation of Reinforced Concrete Lateral
=~ P Resisting Systems using Current Performance

IS Based Assessment Criteria
National Earthquake Hazards Reduction Program

Section 7c: LDP (Response Spectrum) Moment Frame Column Assessment (CP)
Typical Column Properties

w in, Width of Column
c in, Cover

By

f psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

f, ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
o 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)

f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

fa 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

K Knowledge Factor (ASCE 41-06 2.2.6.4)

<

G

n 7.195

Parameters Below Assume P/A{!is less than 0.6, 5/d is less than or
equal to 0.5, pis greater than or equal to 0.006, and V,/(V,/K) is less
than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Linear Dynamic

Flexure-Axial Flexure-Axial Fl
Yield Zone Non-Yield Zone Top Bottom Top Bottom  Top Bottom Axial Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top
coLp I, Longit Reinf Reinforcing Reinforcing Voesien  Voesin P Poa  Pomax  Pomn  Pomin  Qo/Af XEdg Poesianmax Poesionmax Poesionmn  Poesionmin  J*Poesmax J*Possmax *Poespin J*Poesan | Moesisnmax Moesisumax Moesiaumn Moesanmn — Mo/m Mo/m Mo/m Mpo/m  DCRyax DCRyax DCRum DCRuin  Prnax
Size perface Ispc #  Spc legs # Spc  legs (k) (k) (kips)  (kips) _(kips) _(kips) (k) (k) (k) (k) (kips) (kips) (k-ft) (kft) (k) (k-ft) (k) (k)
7.67 . 0116 0. 30919 31029 1747.6 4463
7.67 . 0101 0. 25937 2603.0 702.6 577.1
7.67 . 0.086 0. 20963 21056 607.6 557.5
7.67 . 0072 0. 16255 16348 534.4 542.7
7.67 . 0.057 0. 11876 1198 4319 499.3
7.67 . 0.042 0. 7914 8007 352.9 446.3
7.67 . 0.027 0. 429 4522 2721 397.3
7.67 . 0012 0. 164.3 1736 140.1 2735
7.49 . 0192 0. 8427 8538 18348 8404
7.49 . 0.167 0. 7211 7304 11196 1039.0
7.49 . 0143 0. 6138 6231 9433 973.0
7.49 . 0118 0. 5041 5134 860.4 908.6
7.49 . 0.094 0. 3931 4024 735.1 8200
7.49 . 0.069 0. 2866 2959 621.6 717.3
7.49 . 0.045 0. 1817 191.0 4779 595.1
7.49 . 0.020 O. 788 88.1 274.1 434.7
7.49 . 0.193 0. 7628 7739 4806 18623 8256
7.49 . 0.168 0. 660.7 6700 4219 11180 10424
7.49 . 0143 0. 557.5 5668 3652 9700 1012.1
7.49 . 0119 o 4580 4672 3047 821.7 898.3
7.49 . 0.094 0. 3615 3708 2412 727.2 8120
7.49 . 0.070 0. 2653 2746 1774 614.4 7111
7.49 . 0.045 0. 168.7 1780 1139 4734 592.6
7.49 . 0.020 O. 718 811 50.8 270.4 4322
7.49 . 0.193 0. 7628 7739 4806 18623 8255
7.49 . 0.168 0. 660.7 6700 4219 11179 10424
7.49 . 0143 0. 557.5 5668 3652 9700 1012.1
7.49 . 0119 o 4580 4672 3047 821.7 898.3
7.49 . 0.094 0. 3615 3708 2412 727.3 8120
7.49 . 0.070 0. 2653 2746 1774 614.5 7112
7.49 . 0.045 0. 168.7 1780 1139 4735 592.7
7.49 . 0.020 O. 718 811 50.8 2705 4323
7.49 . 0192 0. 8427 8538 3981 18355 8415
7.49 . 0.167 0. 7211 7304 3577 11201 10387
7.49 . 0143 0. 6138 6231  305.1 942.4 9721
7.49 . 0118 0. 5041 5134 2549 859.2 907.2
7.49 . 0.094 0. 3931 4024 2065 7334 818.2
7.49 . 0.069 0. 2866 2959 1537 619.7 7153
7.49 . 0.045 0. 1817 191.0 99.4 4756 592.5
7.49 . 0.020 O. 788 88.1 435 2715 4322
7.67 . 0116 0. 30919 31029 3554 17268 4204
7.67 . 0101 0. 25937 26030  -284.6 658.4 546.7
7.67 ! 0.086 0. 20963 21056  -214.2 5738 527.5
7.67 . 0072 0. 16255 16348  -150.5 499.7 5118
7.67 ! 0.057 0. 11876 1198  -95.1 399.1 468.3
7.67 . 0.042 0. 7914 8007 -50.4 3205 4138
7.67 . 0.027 0. 429 4522 176 2418 368.8
7.67 .| 0.012 . 164.3 173.6 -2.4 102.8 229.2
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National Earthquake Hazards Reduction Program

Procedure

exure-Axial Acceptence
Bottom Top Bottom

Prac  Prin Pmin

KQatyieia
(k)
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0

KQctnon-yield

(k)
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0
375.6
3756
3756
3756
469.5
469.5
469.5
469.5
3756
375.6
375.6
375.6
469.5
469.5
469.5
469.5
3756
375.6
375.6
375.6
469.5
469.5
469.5
469.5
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0
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Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 8a: LDP (Response Spectrum) Moment Frame Joint Assessment (10)
Typical Joint Details

w in, Column Dimension
.2
A in
G
G
f.' psi, Lower Bound Compressive Strength of Concrete
fy ksi, Lower Bound Reinforcing Yield Strength
f' 7500  psi, Expected Compressive Strength of Concrete
fy 75 ksi, Expected Reinforcing Yield Strength

K__ Knowledge Factor

Linear Dynamic Procedure
Offset Rigidities Joint Shear Joint Shear
JointID  IM,/IM,,  Col  Beam | (Vg +Vgr)*h/2lc (Ve + Ver)*h/2l J Que (V) Condition  Int/Ext Qe (Va) | Acceptence
(k) (k) (k) (k)

6A01 1.50 1 0 2.61 10.0 1.0 521.5851 Exterior  665.2
6A02 1.50 1 0 2.90 10.9 1.0 500.8888 Exterior  665.2
6A03 1.50 1 0 2.92 10.2 1.0 501.6173 Exterior  665.2
6A04 1.87 1 0 2.94 9.2 1.0 397.4045 Exterior  665.2
6A05 1.87 1 0 2.95 8.0 1.0 394.8705 Exterior  665.2
6A06 1.87 1 0 2.96 6.6 1.0 396.2369 Exterior  665.2
6A07 245 1 0 2.98 4.9 1.0 342.7877 Exterior  665.2
6A08 1.53 1 0 4.78 5.5 1.0 261.385 Exterior ~ 443.5
6B01 1.32 1 0 5.41 19.4 1.0 446.5803 Interior  831.6
6B02 1.34 1 0 5.81 21.5 1.0 434.6259 Interior  831.6
6B03 1.34 1 0 5.80 19.9 1.0 436.1793 Interior  831.6
6B04 1.68 1 0 5.78 18.0 1.0 339.4614 Interior  831.6
6B05 1.69 1 0 5.76 15.7 1.0 342.498 Interior  831.6
6B06 1.69 1 0 5.76 13.0 1.0 345.169 Interior  831.6
6B07 1.98 1 0 5.73 9.7 1.0 293.3558 Interior  831.6
6B08 1.11 0.5 0.5 9.42 10.8 1.0 168.5351 Interior  665.2
6C01 1.34 1 0 5.34 19.0 1.0 449.773 Interior  831.6
6C02 1.34 1 0 5.81 21.3 1.0 434.7977 Interior  831.6
6C03 1.34 1 0 5.81 19.7 1.0 436.3986 Interior  831.6
6C04 1.69 1 0 5.82 17.6 1.0 340.5703 Interior  831.6
6C05 1.69 1 0 5.82 15.3 1.0 342.7914 Interior  831.6
6C06 1.69 1 0 5.82 12.7 1.0 345.3743 Interior  831.6
6C07 1.98 1 0 5.82 9.6 1.0 293.4057 Interior  831.6
6C08 1.11 0.5 0.5 9.49 10.6 1.0 168.7302 Interior  665.2
6D01 1.34 1 0 5.34 19.0 1.0 449.773 Interior  831.6
6D02 1.34 1 0 5.81 21.3 1.0 434.7977 Interior  831.6
6D03 1.34 1 0 5.81 19.7 1.0 436.3986 Interior  831.6
6D04 1.69 1 0 5.82 17.6 1.0 340.5703 Interior  831.6
6D05 1.69 1 0 5.82 15.3 1.0 342.7914 Interior  831.6
6D06 1.69 1 0 5.82 12.7 1.0 345.3743 Interior  831.6
6D07 1.98 1 0 5.82 9.6 1.0 293.4057 Interior  831.6
6D08 1.11 0.5 0.5 9.49 10.6 1.0 168.7302 Interior  665.2
6E01 1.32 1 0 5.41 19.4 1.0 446.5803 Interior  831.6
6E02 1.34 1 0 5.81 21.5 1.0 434.6259 Interior  831.6
6E03 1.34 1 0 5.80 19.9 1.0 436.1793 Interior  831.6
6E04 1.68 1 0 5.78 18.0 1.0 339.4614 Interior  831.6
6E05 1.69 1 0 5.76 15.7 1.0 342.498 Interior  831.6
6E06 1.69 1 0 5.76 13.0 1.0 345.169 Interior  831.6
6E07 1.98 1 0 5.73 9.7 1.0 293.3558 Interior  831.6
6E08 1.11 0.5 0.5 9.42 10.8 1.0 168.5351 Interior  665.2
6F01 1.50 1 0 2.61 10.0 1.0 521.5851 Exterior  665.2
6F02 1.50 1 0 2.90 10.9 1.0 500.8888 Exterior  665.2
6F03 1.50 1 0 2.92 10.2 1.0 501.6173 Exterior  665.2
6F04 1.87 1 0 2.94 9.2 1.0 397.4045 Exterior  665.2
6F05 1.87 1 0 2.95 8.0 1.0 394.8705 Exterior  665.2
6F06 1.87 1 0 2.96 6.6 1.0 396.2369 Exterior  665.2
6F07 245 1 0 2.98 4.9 1.0 342.7877 Exterior  665.2
6F08 1.53 1 0 4.78 5.5 1.0 261.385 Exterior  443.5
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Evaluation of Reinforced Concrete Lateral
p Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 8b: LDP (Response Spectrum) Moment Frame Joint Assessment (LS)
Typical Joint Details

w in, Column Dimension

A in’

C

G

fe' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength

e 7500  psi, Expected Compressive Strength of Concrete

f, 75 ksi, Expected Reinforcing Yield Strength

K__ Knowledge Factor

Linear Dynamic Procedure
Offset Rigidities Joint Shear Joint Shear
JointID  IM,/IM,, Col Beam | (Vg +Vgr)*h/2lc (Ve + Vegr)*h/2l J Que (V) Condition Int/Ext Qg (V) | Acceptence
(k) (k) (k) (k)
6A01 1.50 1 0 2.61 17.5 2.0 522.8653 Exterior 665.2
6A02 1.50 1 0 2.90 19.0 2.0 502.2804 Exterior  665.2
6A03 1.50 1 0 2.92 17.7 2.0 502.9153 Exterior 665.2
6A04 1.87 1 0 2.94 16.1 2.0 398.5865 Exterior  665.2
6A05 1.87 1 0 2.95 14.0 2.0 395.8944 Exterior 665.2
6A06 1.87 1 0 2.96 11.6 2.0 397.0858 Exterior  665.2
6A07 2.45 1 0 2.98 8.6 2.0 343.4174 Exterior 665.2
6A08 1.53 1 0 4.78 9.7 2.0 262.0998 Exterior ~ 443.5
6B01 1.32 1 0 5.41 33.9 2.0 449.0656 Interior 831.6
6B02 1.34 1 0 5.81 37.4 2.0 437.3675 Interior  831.6
6B03 1.34 1 0 5.80 34.7 2.0 438.7259 Interior 831.6
6B04 1.68 1 0 5.78 314 2.0 341.7656 Interior  831.6
6B05 1.69 1 0 5.76 27.3 2.0 344.5012 Interior 831.6
6B06 1.69 1 0 5.76 22.7 2.0 346.8328 Interior  831.6
6B07 1.98 1 0 5.73 16.9 2.0 294.5989 Interior 831.6
6B08 1.11 0.5 0.5 9.42 18.9 2.0 169.932 Interior  665.2
6C01 1.34 1 0 5.34 33.1 2.0 452.1974 Interior 831.6
6C02 1.34 1 0 5.81 37.1 2.0 437.5173 Interior  831.6
6C03 1.34 1 0 5.81 343 2.0 438.9155 Interior 831.6
6C04 1.69 1 0 5.82 30.6 2.0 342.8149 Interior  831.6
6C05 1.69 1 0 5.82 26.7 2.0 344.7504 Interior 831.6
6C06 1.69 1 0 5.82 22.2 2.0 347.0041 Interior  831.6
6C07 1.98 1 0 5.82 16.7 2.0 294.6314 Interior 831.6
6C08 1.11 0.5 0.5 9.49 18.4 2.0 170.0934 Interior  665.2
6D01 1.34 1 0 5.34 33.1 2.0 452.1974 Interior 831.6
6D02 1.34 1 0 5.81 37.1 2.0 437.5173 Interior  831.6
6D03 1.34 1 0 5.81 343 2.0 438.9155 Interior 831.6
6D04 1.69 1 0 5.82 30.6 2.0 342.8149 Interior  831.6
6D05 1.69 1 0 5.82 26.7 2.0 344.7504 Interior 831.6
6D06 1.69 1 0 5.82 22.2 2.0 347.0041 Interior  831.6
6D07 1.98 1 0 5.82 16.7 2.0 294.6314 Interior 831.6
6D08 1.11 0.5 0.5 9.49 18.4 2.0 170.0934 Interior  665.2
6E01 1.32 1 0 5.41 33.9 2.0 449.0656 Interior 831.6
6E02 1.34 1 0 5.81 37.4 2.0 437.3675 Interior  831.6
6E03 1.34 1 0 5.80 34.7 2.0 438.7259 Interior 831.6
6E04 1.68 1 0 5.78 314 2.0 341.7656 Interior  831.6
6EO05 1.69 1 0 5.76 27.3 2.0 344.5012 Interior 831.6
6E06 1.69 1 0 5.76 22.7 2.0 346.8328 Interior  831.6
6EQ7 1.98 1 0 5.73 16.9 2.0 294.5989 Interior 831.6
6E08 1.11 0.5 0.5 9.42 18.9 2.0 169.932 Interior  665.2
6F01 1.50 1 0 2.61 17.5 2.0 522.8653 Exterior 665.2
6F02 1.50 1 0 2.90 19.0 2.0 502.2804 Exterior  665.2
6F03 1.50 1 0 2.92 17.7 2.0 502.9153 Exterior 665.2
6F04 1.87 1 0 2.94 16.1 2.0 398.5865 Exterior  665.2
6F05 1.87 1 0 2.95 14.0 2.0 395.8944 Exterior 665.2
6F06 1.87 1 0 2.96 11.6 2.0 397.0858 Exterior  665.2
6F07 2.45 1 0 2.98 8.6 2.0 343.4174 Exterior 665.2
6F08 1.53 1 0 4.78 9.7 2.0 262.0998 Exterior  443.5
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Evaluation of Reinforced Concrete Lateral
p Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 8c: LDP (Response Spectrum) Moment Frame Joint Assessment (CP)
Typical Joint Details

w in, Column Dimension

A in’

C

G

fe' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength

e 7500  psi, Expected Compressive Strength of Concrete

f, 75 ksi, Expected Reinforcing Yield Strength

K__ Knowledge Factor

Linear Static Procedure
Offset Rigidities Joint Shear Joint Shear
JointID  IM,/IM,, Col Beam | (Vg +Vgr)*h/2lc (Ve + Vegr)*h/2l J Que (V) Condition Int/Ext Qg (V) | Acceptence
(k) (k) (k) (k)
6A01 1.50 1 0 2.61 24.6 2.0 519.3229 Exterior 665.2
6A02 1.50 1 0 2.90 26.7 2.0 498.4216 Exterior  665.2
6A03 1.50 1 0 2.92 24.9 2.0 499.3294 Exterior 665.2
6A04 1.87 1 0 2.94 22.6 2.0 395.3261 Exterior  665.2
6A05 1.87 1 0 2.95 19.6 2.0 393.0597 Exterior 665.2
6A06 1.87 1 0 2.96 16.3 2.0 394.7421 Exterior  665.2
6A07 2.45 1 0 2.98 12.0 2.0 341.7114 Exterior 665.2
6A08 1.53 1 0 4.78 134 2.0 260.2063 Exterior  443.5
6B01 1.32 1 0 5.41 47.7 2.0 442.1886 Interior 831.6
6B02 1.34 1 0 5.81 52.6 2.0 429.765 Interior  831.6
6B03 1.34 1 0 5.80 48.8 2.0 431.6898 Interior 831.6
6B04 1.68 1 0 5.78 44.1 2.0 335.4088 Interior  831.6
6B05 1.69 1 0 5.76 38.4 2.0 338.9548 Interior 831.6
6B06 1.69 1 0 5.76 319 2.0 342.2383 Interior  831.6
6B07 1.98 1 0 5.73 23.6 2.0 291.228 Interior 831.6
6B08 1.11 0.5 0.5 9.42 26.3 2.0 166.2221 Interior  665.2
6C01 1.34 1 0 5.34 46.5 2.0 445.4887 Interior 831.6
6C02 1.34 1 0 5.81 52.2 2.0 429.9758 Interior  831.6
6C03 1.34 1 0 5.81 48.3 2.0 431.9604 Interior 831.6
6C04 1.69 1 0 5.82 43.0 2.0 336.622 Interior  831.6
6C05 1.69 1 0 5.82 37.6 2.0 339.3257 Interior 831.6
6C06 1.69 1 0 5.82 31.2 2.0 342.5027 Interior  831.6
6C07 1.98 1 0 5.82 233 2.0 291.3048 Interior 831.6
6C08 1.11 0.5 0.5 9.49 25.7 2.0 166.4655 Interior  665.2
6D01 1.34 1 0 5.34 46.5 2.0 445.4887 Interior 831.6
6D02 1.34 1 0 5.81 52.2 2.0 429.9758 Interior  831.6
6D03 1.34 1 0 5.81 48.3 2.0 431.9604 Interior 831.6
6D04 1.69 1 0 5.82 43.0 2.0 336.622 Interior  831.6
6D05 1.69 1 0 5.82 37.6 2.0 339.3257 Interior 831.6
6D06 1.69 1 0 5.82 31.2 2.0 342.5027 Interior  831.6
6D07 1.98 1 0 5.82 233 2.0 291.3048 Interior 831.6
6D08 1.11 0.5 0.5 9.49 25.7 2.0 166.4655 Interior  665.2
6E01 1.32 1 0 5.41 47.7 2.0 442.1886 Interior 831.6
6E02 1.34 1 0 5.81 52.6 2.0 429.765 Interior  831.6
6E03 1.34 1 0 5.80 48.8 2.0 431.6898 Interior 831.6
6E04 1.68 1 0 5.78 44.1 2.0 335.4088 Interior  831.6
6EO05 1.69 1 0 5.76 38.4 2.0 338.9548 Interior 831.6
6E06 1.69 1 0 5.76 319 2.0 342.2383 Interior  831.6
6EQ7 1.98 1 0 5.73 23.6 2.0 291.228 Interior 831.6
6E08 1.11 0.5 0.5 9.42 26.3 2.0 166.2221 Interior  665.2
6F01 1.50 1 0 2.61 24.6 2.0 519.3229 Exterior 665.2
6F02 1.50 1 0 2.90 26.7 2.0 498.4216 Exterior  665.2
6F03 1.50 1 0 2.92 24.9 2.0 499.3294 Exterior 665.2
6F04 1.87 1 0 2.94 22.6 2.0 395.3261 Exterior  665.2
6F05 1.87 1 0 2.95 19.6 2.0 393.0597 Exterior 665.2
6F06 1.87 1 0 2.96 16.3 2.0 394.7421 Exterior  665.2
6F07 2.45 1 0 2.98 12.0 2.0 341.7114 Exterior 665.2
6F08 1.53 1 0 4.78 13.4 2.0 260.2063 Exterior  443.5
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Evaluation of Reinforced Concrete Lateral
‘4‘ P Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 9a: LDP (Response Spectrum) Shear Wall Assessment (10)
Typical Wall Properties

f' psi, Lower Bound Concrete Compressive Strength

fy ksi, Lower Bound Reinforcing Steel Yield Strength

f, ksi, Lower Bound Reinforcing Steel Ultimate Strength
f' 7500  psi, Expected Concrete Compressive Strength

fy 75 ksi, Expected Reinforcing Steel Yield Strength

f, 112.5  ksi, Expected Reinforcing Steel Ultimate Strength

tw in, Shear Wall Thickness

h,, ft, Shear Wall Height

ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w _in, Boundary Element Width

—

A, 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
Knowledge Factor

Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness

Level Elev heee Possmax  Porsmmn Moesmax  Size Spc Size Spc A Size Spc  Confined? Pe Pee Quan. P>35P7° 5,>18"2 5,>18"7° M,po™  Vpgs Viaed Vo

(ft) (ft) (Kips) (kips) (k-ft) (in) (in) (in’) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.669 151.3 1088.9
Level 07 93 13 0.669 151.3 1158.1
Level 06 80 13 0.669 151.3 1158.1
Level 05 67 13 0.669 151.3 1158.1
Level 04 54 13 0.671 151.3 1158.1
Level 03 41 13 0.671 151.3 1158.1
Level 02 28 13 0.673 151.3 1158.1
Level 01 15 15 0.675 174.6 1365.8
Interior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness

Level Elev hoeg Poesvax  Poesmiv Moeswax  Size Spc Size Spc A Size Spc  Confined?  Pq Pee Oua. P>35P,7° 5,>18"7" 5,>18"? Mpo™ Vs Viax Voy

(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in?) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.670 89.8 1088.9
Level 07 93 13 0.670 89.8 1088.9
Level 06 80 13 0.670 89.8 1158.1
Level 05 67 13 0.670 89.8 1158.1
Level 04 54 13 0.670 89.8 1158.1
Level 03 41 13 0.670 89.8 1158.1
Level 02 28 13 0.670 89.8 1158.1
Level 01 15 15 0.671 103.6 1158.1
1. Area of Longitudinal Steel in Boundary Elements
2. If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1
3. Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load
4. Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. @ = 1.0, and expected strengths are used.
5. Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.
6. Maximum shear force caculated based on nominal flexural capacity of base of wall.
7. Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.

NHNMI Institute of and Technol * LLS5. Dy of Commerce

Building Fire Research Laboratory

A86



Evaluation of Reinforced Concrete Lateral
4 P Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Axial-Flexural Shear
Control’ *Poesmax  I*Poesmin Mpes/m DCRmax DCRmin Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 111.7 80.6 2916.5

Flexure 248.7 165.7 8022.6
Flexure 385.8 250.8 14463.2
Flexure 522.8 336.0 21722.4
Flexure 659.9 421.1 29649.0
Flexure 796.9 506.2 38298.8
Flexure 934.0 591.3 47731.9
Flexure 1074.6 679.4 70181.8

Axial-Flexural Shear
Control’ J*Poesmax I*Poesmin - Mpes/m  DCRyax  DCRyiy Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 190.2 134.1 2772.1
Flexure 426.7 273.5 7495.2
Flexure 663.1 413.0 13382.6
Flexure 899.6 552.4 20039.0
Flexure 1136.0 691.9 27351.9
Flexure 1372.5 831.3 35335.2
Flexure 1608.9 970.8 44126.2
Flexure 1849.0 1113.2 64742.5
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Section 9b: LDP (Response Spectrum) Shear Wall Assessment (LS)
Typical Wall Properties

f' psi, Lower Bound Concrete Compressive Strength
fy ksi, Lower Bound Reinforcing Steel Yield Strength
fu ksi, Lower Bound Reinforcing Steel Ultimate Strength
f 7500  psi, Expected Concrete Compressive Strength
f, 75 ksi, Expected Reinforcing Steel Yield Strength
fu 112.5  ksi, Expected Reinforcing Steel Ultimate Strength
tw in, Shear Wall Thickness
hw ft, Shear Wall Height
|y ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w in, Boundary Element Width
Ay 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
K Knowledge Factor
C
G

Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev Neeg Porsmax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7" 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in%) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.669 1513 1088.9
Level 07 93 13 0.669 1513 11581
Level 06 80 13 0.669 1513 11581
Level 05 67 13 0.669 1513 11581
Level 04 54 13 0.671 1513 11581
Level 03 41 13 0.671 1513 1158.1
Level 02 28 13 0.673 1513 11581
Level 01 15 15 0.675 1746  1365.8
Interior Shear Wall
Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev heeg Porswax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in®) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)

Level 08 106 13 0.670 89.8 1088.9
Level 07 93 13 0.670 89.8 1088.9
Level 06 80 13 0.670 89.8 1158.1
Level 05 67 13 0.670 89.8 1158.1
Level 04 54 13 0.670 89.8 1158.1
Level 03 41 13 0.670 89.8 1158.1
Level 02 28 13 0.670 89.8 1158.1
Level 01 15 15 0.671 1036  1158.1

Area of Longitudinal Steel in Boundary Elements

If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1

Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load

Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. @ = 1.0, and expected strengths are used.

Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.
Maximum shear force caculated based on nominal flexural capacity of base of wall.

N O AW N R

Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.
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Control’

(kips)
Flexure 2234
Flexure 497.5
Flexure 771.6
Flexure 1045.7
Flexure 1319.7
Flexure 1593.8
Flexure 1867.9
Flexure 2149.2

* *
J PDES,MAX J PDES,MIN

(kips)
161.2
3314
501.7
671.9
842.2
1012.4
1182.7
1358.8

Mpes/m
(k-ft)
2540.2
7501.7
16264.3
25253.3
344775
44541.8
55513.5
68865.0

Axial-Flexure

DCRyax

DCRyin

Axial-Flexural
Acceptance

Shear
Acceptance

Axial-Flexural Shear
Control’ *Poesmax J*Poesmin - Moes/m DCRyax  DCRyiy Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 380.5 268.1 2413.8
Flexure 853.4 547.0 6713.3
Flexure 1326.3 825.9 14045.8
Flexure 1799.2 11049  23296.2
Flexure 2272.1 1383.8 31806.1
Flexure 2745.0 1662.7  41095.0
Flexure 32179 1941.6 51334.0
Flexure 3698.0 2226.4  63527.6
NIST o and “us. of Commares
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Section 9c: LDP (Response Spectrum) Shear Wall Assessment (CP)
Typical Wall Properties

f' psi, Lower Bound Concrete Compressive Strength
fy ksi, Lower Bound Reinforcing Steel Yield Strength
fu ksi, Lower Bound Reinforcing Steel Ultimate Strength
f 7500  psi, Expected Concrete Compressive Strength
f, 75 ksi, Expected Reinforcing Steel Yield Strength
fu 112.5  ksi, Expected Reinforcing Steel Ultimate Strength
tw in, Shear Wall Thickness
hw ft, Shear Wall Height
|y ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w in, Boundary Element Width
Ay 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
K Knowledge Factor
C
G

Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev Neeg Porsmax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7" 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in%) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.669 1513  1088.9
Level 07 93 13 0.669 1513 11581
Level 06 80 13 0.669 1513 11581
Level 05 67 13 0.669 1513 11581
Level 04 54 13 0.671 1513 11581
Level 03 41 13 0.671 1513 1158.1
Level 02 28 13 0.673 1513 11581
Level 01 15 15 0.675 1746  1365.8
Interior Shear Wall
Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev heeg Porswax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in®) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)

Level 08 106 13 0.670 89.8 1088.9
Level 07 93 13 0.670 89.8 1088.9
Level 06 80 13 0.670 89.8 1158.1
Level 05 67 13 0.670 89.8 1158.1
Level 04 54 13 0.670 89.8 1158.1
Level 03 41 13 0.670 89.8 1158.1
Level 02 28 13 0.670 89.8 1158.1
Level 01 15 15 0.671 1036  1158.1

Area of Longitudinal Steel in Boundary Elements

If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1

Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load

Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. @ = 1.0, and expected strengths are used.

Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.

Maximum shear force caculated based on nominal flexural capacity of base of wall.

Nl 0 AW N R

Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.
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Axial-Flexure Axial-Flexural Shear
Control’ J*Poesmax J*Poesmin - Moes/m DCRyax  DCRyiy Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 2234 161.2 2355.6
Flexure 497.5 3314 9747.2
Flexure 771.6 501.7 17627.4
Flexure 1045.7 671.9 26552.9
Flexure 1319.7 842.2 36322.3
Flexure 1593.8 1012.4  46970.9
Flexure 1867.9 1182.7 58553.8
Flexure 2149.2 1358.8 70392.9

Axial-Flexural Shear
Control’ *Poesmax J*Poesmin - Moes/m DCRyax  DCRyiy Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 380.5 268.1 2233.7

Flexure 853.4 547.0 8851.4
Flexure 1326.3 825.9 16305.5
Flexure 1799.2 1104.9 244947
Flexure 2272.1 1383.8  33507.3
Flexure 2745.0 1662.7  43334.8
Flexure 3217.9 19416 541625
Flexure 3698.0 2226.4  64936.0
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Section 10a. LDP Moment Frame Beam Assessment (10)
Typical Beam Properties

by, in, Beam Stem Width
h in, Beam Height
be in, Effective Beam Flange Extension
By
c in, Cover
Size of Transverse Reinforcing (Hinge Zone)
Number of Legs in Transverse Reinforcing (Hinge Zone)
£ psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)
f, ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
fy ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

Knowledge Factor (ASCE 41-06 2.2.6.4)

113
K
G
G

Parameters Below Assume that 0<p/p,,,<.5, and
Transverse Reinforcing Conforms. Check these
values prior to using this portion of the table

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

Existing Beam Reinforcing M+ M-
BEAM ID M+ M- (pep)/Poar (PurP')/Poar (P=-P'V/Poat (P')/Poar (PrP')/Poal
Left Middle Right Left Right

60101 01331 00998 01266 02110  0.2110
60102 01266 00998 01266 02110  0.2110
60103 0.1266  0.0998  0.1266 ~ 02110  0.2110
60104 01266  0.0998  0.1266 02110  0.2110
60105 01266 00998 01331 02110 02110
60201 01266 00998 01266 02110  0.2110
60202 0.1266  0.0998  0.1266 02110  0.2110
60203 0.1266  0.0998  0.1266 02110  0.2110
60204 01266 00998 01266 02110  0.2110
60205 01266 00998 01266 02110  0.2110
60301 0.1266  0.0998  0.1266 02110  0.2110
60302 0.1266  0.0998  0.1266 02110  0.2110
60303 01266 00998 01266 02110  0.2110
60304 01266 00998 01266 02110  0.2110
60305 0.1266  0.0998  0.1266 02110  0.2110
60401 00998 00998  0.0998  0.1688  0.1664
60402 00998  0.0998 00998  0.1664  0.1664
60403 00998 00998 00998  0.1664  0.1664
60404 0.0998  0.0998  0.0998  0.1664  0.1664
60405 00998  0.0998 00998  0.1664  0.1688
60501 00998  0.0998 00998  0.1664  0.1664
60502 00998 00998 00998  0.1664  0.1664
60503 0.0998  0.0998  0.0998  0.1664  0.1664
60504 0.0998  0.0998  0.0998  0.1664  0.1664
60505 00998  0.0998 00998  0.1664  0.1664
60601 00998 00998 00998  0.1664  0.1664
60602 0.0998  0.0998  0.0998  0.1664  0.1664
60603 00998  0.0998  0.0998  0.1664  0.1664
60604 00998  0.0998 00998  0.1664  0.1664
60605 00998 00998 00998  0.1664  0.1664
60701 0.0998  0.0998  0.0998  0.1266  0.1266
60702 00998  0.0998  0.0998  0.1266  0.1266
60703 00998 00998 00998  0.1266  0.1266
60704 00998 00998 00998 01266  0.1266
60705 0.0998  0.0998  0.0998  0.1266  0.1266
60801 0.0998  0.0998  0.0998  0.0998  0.0998
60802 00998  0.0998  0.0998 00998  0.0998
60803 00998 00998 00998 00998  0.0998
60804 00998 00998 00998 00998  0.0998
60805 0.0998  0.0998  0.0998  0.0998 _ 0.0998
ler ‘Stondords ond - us mrrae
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Voes eft

(kips)

Voes middle

(kips)

Voes ight

(kips)

V/b,df. " /b, df Y Vibdf s,

left middle right (in)
3.0690 2.5881 3.1135
2.8059 2.2780 2.8022
2.8695 2.3446 2.8695
2.8022 2.2811 2.8059
3.1135 2.5507 3.0690
2.8501 2.3340 2.8543
2.7028 2.1846 2.7046
2.7695 2.2494 2.7695
2.7046 2.1831 2.7028
2.8543 2.3298 2.8501
2.6814 2.1568 2.6748
2.5095 1.9925 2.5120
2.5733 2.0535 2.5733
2.5120 1.9904 2.5095
2.6748 2.1614 2.6814
2.5636 2.0281 2.5380
2.3505 1.8405 2.3547
2.3599 1.8457 2.3599
2.3547 1.8371 2.3505
2.5380 2.0439 2.5636
2.3747 1.8364 2.3445
2.2006 1.6917 2.2058
2.2052 1.6911 2.2052
2.2058 1.6873 2.2006
2.3445 1.8605 2.3747
2.1533 1.6102 2.1170
2.0062 1.4978 2.0120
2.0089 1.4947 2.0089
2.0120 1.4932 2.0062
2.1170 1.6391 2.1533
1.7768 1.2195 1.7290
1.6784 1.1676 1.6854
1.6767 1.1589 1.6767
1.6854 1.1617 1.6784
1.7290 1.2588 1.7768
1.0543 0.6261 1.0387
1.0099 0.5980 1.0171
1.0035 0.5844 1.0035
1.0171 0.5925 1.0099
1.0387 0.6352 1.0543
A92

ShR

(in)

Conform? Conform? Quojet Quomiadie Quo,right Quojert Quosight MKQcejere MKQcemiddie  MKQerignt MKQcejere MKQe right

(k-in)

M+

(k-in)

(k-in)

(k-in)

M-

(k-in)

(k-in)
18761
17978
17978
17978
17793
17978
17978
17978
17978
17978
17978
17978
17978
17978
17978
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548
14548

M+ M-
(k-in) (k-in) (k-in) (k-in)
14548 17793 27131 27041
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 18761 27041 27131
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 17978 27272 27272
14548 14548 22728 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22728
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 22545 22545
14548 14548 17738 17738
14548 14548 17738 17738
14548 14548 17738 17738
14548 14548 17738 17738
14548 14548 17738 17738
14548 14548 14395 14395
14548 14548 14395 14395
14548 14548 14395 14395
14548 14548 14395 14395
14548 14548 14395 14395

Beam Flexure Acceptence
M+ M-
Left Middle Right Left Right
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Qg et Qg right
(k) (k)

NIST

Qe et Qe ight Jiete Jrignt KQctjert  KQctight
(k) (k) (k) (k)
1.00 1.00 1514 1514
1.00 1.00 151.4 151.4
1.00 1.00 151.4 1514
1.00 1.00 151.4 1514
1.00 1.00 151.4 1514
1.00 1.00 1514 1514
1.00 1.00 151.4 151.4
1.00 1.00 151.4 151.4
1.00 1.00 1514 1514
1.00 1.00 1514 1514
1.00 1.00 151.4 1514
1.00 1.00 151.4 1514
1.00 1.00 151.4 1514
1.00 1.00 1514 1514
1.00 1.00 151.4 151.4
1.00 1.00 151.4 1517
1.00 1.00 151.7 1517
1.00 1.00 151.7 1517
1.00 1.00 151.7 151.7
1.00 1.00 151.7 1514
1.00 1.00 151.7 1517
1.00 1.00 151.7 1517
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 1517
1.00 1.00 151.7 1517
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
1.00 1.00 151.7 1517
1.00 1.00 151.7 1517
1.00 1.00 151.4 151.4
1.00 1.00 151.4 1514
1.00 1.00 1514 1514
1.00 1.00 151.4 1514
1.00 1.00 151.4 151.4
1.00 1.00 151.7 151.7
1.00 1.00 151.7 1517
1.00 1.00 151.7 1517
1.00 1.00 151.7 151.7
1.00 1.00 151.7 151.7
Ssandords and eus S—
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Section 10b. LDP (Time History) Frame Beam A (Ls)
Typical Beam Properties
in, Beam Stem Width

in, Beam Height

i, Effective Beam Flange Extension

in, Cover

Size of Transverse Reinforcing (Hinge Zone)

Number of Legs in Transverse Reinforcing (Hinge Zone)

psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
£ 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75  ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
fu 113 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
K Knowledge Factor (ASCE 41-06 2.2.6.4)
G
G
Parameters Below Assume that 0<p/p,,<.5, and
Transverse Reinforcing Conforms. Check these
values prior to using this portion of the table
Beam Flexure Acceptence
Existing Beam Reinforcing M+ M- M+ M- M+ M- M+ M-
BEAM ID M+ M- (PcP)/Poar (PwP')/Poar (PP Poar (PP)/Poat (PrP)/Poat Voesien  Voesmiadle  Voesght Shi Sha Conform?  Conform? Quojerc Quomiadie Quosignt Quojert Quoight MKQejet MKQcemigdie MKQcerigne MKQcejere MKQceigne | Left Middle Right Left Right  Qgjere Qg right Qg et Qg right
Left Middle Right Left Right (kips) (kips) (kips) (in) (in) (k-in) (ki) (k-in)  (k-in)  (k-in) (k-in) (k-in) (k-in) (k-in) (k-in) (k) (k) (k) (k)
60101 0.1331 0.0998 0.1266 0.2110 0.2110 24630 21294 23246 34971 34633
60102 0.1266 0.0998 0.1266 0.2110 0.2110 26085 23653 26105 38600 38629
60103 0.1266 0.0998 0.1266 0.2110 0.2110 25473 23134 25473 37745 37745
60104 0.1266 0.0998 0.1266 0.2110 0.2110 26105 23639 26085 38629 38600
60105 0.1266 0.0998 0.1331 0.2110 0.2110 23246 21462 24630 34633 34971
60201 0.1266 0.0998 0.1266 0.2110 0.2110 25631 23224 25608 37966 37933
60202 0.1266 0.0998 0.1266 0.2110 0.2110 27035 24395 27024 39927 39913
60203 0.1266 0.0998 0.1266 0.2110 0.2110 26404 23882 26404 39046 39046
60204 0.1266 0.0998 0.1266 0.2110 0.2110 27024 24402 27035 39913 39927
60205 0.1266 0.0998 0.1266 0.2110 0.2110 25608 23243 25631 37933 37966
60301 0.1266 0.0998 0.1266 0.2110 0.2110 27255 24606 27291 40235 40286
60302 0.1266 0.0998 0.1266 0.2110 0.2110 28869 25907 28855 42490 42471
60303 0.1266 0.0998 0.1266 0.2110 0.2110 28269 25422 28269 41652 41652
60304 0.1266 0.0998 0.1266 0.2110 0.2110 28855 25916 28869 42471 42490
60305 0.1266 0.0998 0.1266 0.2110 0.2110 27291 24585 27255 40286 40235
60401 0.0998 0.0998 0.0998 0.1688 0.1664 23177 25603 23307 35402 35338
60402 0.0998 0.0998 0.0998 0.1664 0.1664 24808 27105 24789 37530 37503
60403 0.0998 0.0998 0.0998 0.1664 0.1664 24741 27056 24741 37433 37433
60404 0.0998 0.0998 0.0998 0.1664 0.1664 24789 27120 24808 37503 37530
60405 0.0998 0.0998 0.0998 0.1664 0.1688 23307 25532 23177 35338 35402
60501 0.0998 0.0998 0.0998 0.1664 0.1664 24675 27099 24811 37337 37535
60502 0.0998 0.0998 0.0998 0.1664 0.1664 25985 28059 25961 39249 39215
60503 0.0998 0.0998 0.0998 0.1664 0.1664 25957 28059 25957 39208 39208
60504 0.0998 00998  0.0998  0.1664  0.1664 25961 28059 25985 39215 39249
60505 0.0998 0.0998 0.0998 0.1664 0.1664 24811 26991 24675 37535 37337
60601 0.0998 0.0998 0.0998 0.1664 0.1664 26426 28059 26590 39894 40132
60602 0.0998 0.0998 0.0998 0.1664 0.1664 27512 28059 27486 41480 41442
60603 0.0998 00998  0.0998  0.1664  0.1664 27501 28059 27501 41464 41464
60604 0.0998 0.0998 0.0998 0.1664 0.1664 27486 28059 27512 41442 41480
60605 0.0998 0.0998 0.0998 0.1664 0.1664 26590 28059 26426 40132 39894
60701 0.0998 0.0998 0.0998 0.1266 0.1266 28059 28059 28059 33840 33840
60702 0.0998 00998 00998  0.1266  0.1266 28059 28059 28059 33840 33840
60703 0.0998 0.0998 0.0998 0.1266 0.1266 28059 28059 28059 33840 33840
60704 0.0998 0.0998 0.0998 0.1266 0.1266 28059 28059 28059 33840 33840
60705 0.0998 0.0998 0.0998 0.1266 0.1266 28059 28059 28059 33840 33840
60801 0.0998 00998  0.0998  0.0998  0.0998 28059 28059 28059 27764 27764
60802 0.0998 0.0998 0.0998 0.0998 0.0998 28059 28059 28059 27764 27764
60803 0.0998 0.0998 0.0998 0.0998 0.0998 28059 28059 28059 27764 27764
60804 0.0998 0.0998 0.0998 0.0998 0.0998 28059 28059 28059 27764 27764
60805 0.0998 0.0998 0.0998 0.0998 0.0998 28059 28059 28059 27764 27764
None
INILSST ot tmssmuse ot ssandarss amd Tochnstony + 15 s of Cormmaes A94

Building Fire Research Laboratory



i =
1}\@_ =4

National Earthquake Hazards Reduction Program

et

2.00
2,00
2,00
2.00
2.00
2,00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2,00
2.00
2.00
2,00
2,00
2.00
2.00
2,00
2,00
2.00
2.00
2.00
2.00
2.00
2.00

Jrighe

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
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(k)
1514
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KQct right
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Section 10c. LDP (Time History) Frame Beam A (cp)
Typical Beam Properties
in, Beam Stem Width

in, Beam Height

i, Effective Beam Flange Extension

in, Cover

Size of Transverse Reinforcing (Hinge Zone)

Number of Legs in Transverse Reinforcing (Hinge Zone)

psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

f, ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
£ 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)
f, 75  ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
fu 113 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)
K Knowledge Factor (ASCE 41-06 2.2.6.4)
G
G
Parameters Below Assume that 0<p/p,,<.5, and
Transverse Reinforcing Conforms. Check these
values prior to using this portion of the table
Beam Flexure Acceptence
Existing Beam Reinforcing M+ M- M+ M- M+ M- M+ M-
BEAM ID M+ M- (PcP)/Poar (PwP')/Poar (PP Poar (PP)/Poat (PrP)/Poat Voesien  Voesmiadle  Voesght Shi Sha Conform?  Conform? Quojerc Quomiadie Quosignt Quojert Quoight MKQejet MKQcemigdie MKQcerigne MKQcejere MKQceigne | Left Middle Right Left Right  Qgjere Qg right Qg et Qg right
Left Middle Right Left Right (kips) (kips) (kips) (in) (in) (k-in) (ki) (k-in)  (k-in)  (k-in) (k-in) (k-in) (k-in) (k-in) (k-in) (k) (k) (k) (k)
60101 0.1331 0.0998 0.1266 0.2110 0.2110 25783 19743 24523 37851 37851
60102 0.1266 0.0998 0.1266 0.2110 0.2110 24523 21598 24523 37851 37851
60103 0.1266 0.0998 0.1266 0.2110 0.2110 24523 20870 24523 37851 37851
60104 0.1266 0.0998 0.1266 0.2110 0.2110 24523 21583 24523 37851 37851
60105 0.1266 0.0998 0.1331 0.2110 0.2110 24523 19743 25783 37851 37851
60201 0.1266 0.0998 0.1266 0.2110 0.2110 24523 21001 24523 37851 37851
60202 0.1266 0.0998 0.1266 0.2110 0.2110 25135 22643 25160 38706 38740
60203 0.1266 0.0998 0.1266 0.2110 0.2110 24523 21922 24523 37851 37851
60204 0.1266 0.0998 0.1266 0.2110 0.2110 25125 22650 25170 38691 38755
60205 0.1266 0.0998 0.1266 0.2110 0.2110 24523 21020 24523 37851 37851
60301 0.1266 0.0998 0.1266 0.2110 0.2110 25455 22936 25525 39152 39250
60302 0.1266 0.0998 0.1266 0.2110 0.2110 27714 24768 27732 42309 42335
60303 0.1266 0.0998 0.1266 0.2110 0.2110 26872 24085 26905 41133 41179
60304 0.1266 0.0998 0.1266 0.2110 0.2110 27700 24777 27746 42290 42354
60305 0.1266 0.0998 0.1266 0.2110 0.2110 25490 22915 25489 39202 39200
60401 0.0998 0.0998 0.0998 0.1688 0.1664 21861 24328 22032 34375 34341
60402 0.0998 0.0998 0.0998 0.1664 0.1664 24130 26451 24136 37406 37414
60403 0.0998 0.0998 0.0998 0.1664 0.1664 24040 26380 24064 37274 37310
60404 0.0998 0.0998 0.0998 0.1664 0.1664 24111 26467 24155 37378 37441
60405 0.0998 0.0998 0.0998 0.1664 0.1688 22005 24257 21888 34302 34415
60501 0.0998 0.0998 0.0998 0.1664 0.1664 23975 26424 24136 37179 37413
60502 0.0998 0.0998 0.0998 0.1664 0.1664 25784 28099 25783 39822 39820
60503 0.0998 0.0998 0.0998 0.1664 0.1664 25750 28088 25772 39771 39804
60504 0.0998 0.0998 0.0998 0.1664 0.1664 25761 28118 25807 39787 39854
60505 0.0998 0.0998 0.0998 0.1664 0.1664 24111 26315 24000 37378 37215
60601 0.0998 0.0998 0.0998 0.1664 0.1664 26443 28911 26628 40784 41053
60602 0.0998 0.0998 0.0998 0.1664 0.1664 27932 30241 27926 42958 42949
60603 0.0998 0.0998 0.0998 0.1664 0.1664 27921 30257 27941 42943 42972
60604 0.0998 0.0998 0.0998 0.1664 0.1664 27906 30262 27952 42920 42987
60605 0.0998 0.0998 0.0998 0.1664 0.1664 26606 28780 26465 41022 40815
60701 0.0998 0.0998 0.0998 0.1266 0.1266 30651 33195 30883 37195 37472
60702 0.0998 0.0998 0.0998 0.1266 0.1266 31560 33254 31544 38279 38260
60703 0.0998 0.0998 0.0998 0.1266 0.1266 31601 33254 31617 38328 38346
60704 0.0998 0.0998 0.0998 0.1266 0.1266 31529 33254 31576 38241 38297
60705 0.0998 0.0998 0.0998 0.1266 0.1266 30867 33018 30668 37453 37215
60801 0.0998  0.0998  0.0998  0.0998  0.0998 33254 33254 33254 32904 32904
60802 0.0998 0.0998 0.0998 0.0998 0.0998 33254 33254 33254 32904 32904
60803 0.0998 0.0998 0.0998 0.0998 0.0998 33254 33254 33254 32904 32904
60804 0.0998 0.0998 0.0998 0.0998 0.0998 33254 33254 33254 32904 32904
60805 0.0998 0.0998 0.0998 0.0998 0.0998 33254 33254 33254 32904 32904
None
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151.4
1514
151.4
151.4
151.7
151.7
151.7
151.7
151.4
151.7
151.7
151.7
151.7
151.7
151.7
151.7
151.7
151.7
151.7
151.4
1514
151.4
151.4
151.4
1517
151.7
151.7
151.7
151.7

INILSST et s o seandorss nd Tachnstogy U3 Dascrmas of Commares
uling Fre esserch Laboratory

Beam Shear
Acceptence
Right

Left

A97

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria



A =

National Earthquake Hazards Reduction Program

Section 11a. LDP (Time History) Moment Frame Column Assessment (10)
Typical Column Properties

w in, Width of Column

c in, Cover

B

f psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

fy ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

fu ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f! 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)

f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

f, 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

K Knowledge Factor (ASCE 41-06 2.2.6.4)

G

-

n 7.195

Parameters Below Assume P/Af," s less than 0.6, s/d is less than or
equal to 0.5, p s greater than or equal to 0.006, and V,/(V,/k) i less
than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

Yield Zone Non-Yield Zone
COL ID Iy Longit Reinf Reinforcing Reinforcing
(in) Size  perface Ispc # Spc  legs # Spc legs

6A01 7.67
6A02 7.67
6A03 7.67
6A04 7.67
6A05 7.67
6A06 7.67
6A07 7.67
6A08 7.67
6B01 7.49
6B02 7.49
6B03 7.49
6B04 7.49
6B0S 7.49
6B06 7.49
6B07 7.49
6B08 7.49
6C01 7.49
6C02 7.49
6C03 7.49
6C04 7.49
6C05 7.49
6C06 7.49
6C07 7.49
6C08 7.49
6001 7.49
6D02 7.49
6D03 7.49
6D04 7.49
6D05 7.49
6D06 7.49
6D07 7.49
6D08 7.49
6E01 7.49
6E02 7.49
6E03 7.49
6E04 7.49
6E05 7.49
6E06 7.49
6E07 7.49
6E08 7.49
6F01 7.67
6F02 7.67
6F03 7.67
6F04 7.67
6F05

6F06

6F07

6F08

NIST

Building Fire Research Laboratory

Top

Voesion

(k)

Bottom

Voesion

(k)

Top

P max
(Kips)

Bottom
P
(Kips)

Top

Po,uin
(Kips)

Bottom Axial

P
(Kips)

ag/Af

0.116
0.101
0.086
0.072
0.057
0.042
0.027
0.012
0.192
0.167
0.143
0.118
0.094
0.069
0.045
0.020
0.193
0.168
0.143
0.119
0.094
0.070
0.045
0.020

0.193
0.168
0.143
0.119

Top

XEdg Poesinmax  Poesinmax

(Kips)
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Bottom

(kips)

Top

Poksion,min
(Kips)

Bottom

Poesianmin
(kips)

Top
J*Pogs wax
(kips)
1039.2
896.3
753.4
610.7
467.7
326.2
190.6
70.8
782.1
675.6
575.4
474.4

Bottom
1*Pocs e
(kips)
1050.3
905.6
762.6
619.9
477.0
3355
199.9
80.1
793.2
684.9
584.7
483.7
382.0
282.1
182.4
83.2
764.5
663.1
563.6
467.6
3714
2749
178.2
81.2
764.5
663.1
563.6
467.6
3714
2749
178.2
81.2
793.2
684.9
584.7
483.7
382.0
282.1
182.4
83.2
1050.3
905.6
762.6
619.9
477.0
3355
199.9
80.1

Top
T*Pogs min
(kips)
-287.0
-240.1
-194.0
-148.6
-103.6
-60.3
233
-2.5
455.8
399.4
339.6
280.9
2236
165.0
106.4
479
490.9
429.8
369.3
305.3
2414
177.6
114.1
50.9
490.9
429.8
369.3
305.3
241.4
177.6
114.1
50.9
455.8
399.4
339.6
280.9
2236

Bottom

N
J*Poes

(kips)
-278.0
-232.5
-186.4
-141.0
-96.0
-52.8
-15.7
5.1
464.9
407.0
347.2
288.5
231.2
172.6
114.0
55.5
500.0
437.4
376.9
3129
249.0
185.2
121.7
58.5
500.0
437.4
376.9
3129
249.0
185.2
121.7
58.5

Top

Flexure-Axial

Bottom

(k-ft)

Top

Moesinmax Moesignmax - Moesigumin
(k-ft)

(k-ft)

Bottom

Moesianmin

(k-ft)

Top
Mp/m
(k-ft)
484.0
424.1
379.1
359.1
3195
283.6
256.9
157.2
787.3
754.1
666.3
614.3
560.3
507.2
436.9
305.7
767.9
752.4
697.8
603.8
553.9
503.7
437.5
309.9
768.2
752.4
697.7
603.6
553.6
503.4
437.2
309.4
785.2
755.1
669.1
618.3
565.4
512.9
443.7
3127
522.6
472.2
426.0
406.8
366.9
3323
302.2
221.0

Flexure-Axial
Bottom Top
Mp/m Mp/m
(k-ft) (k-ft)
863.2 457.9
438.7 426.6
415.7 396.6
396.3 389.8
347.3 361.6
309.6 3323
258.1 302.2
146.0 221.0
1074.2 735.6
743.5 715.1
649.7 645.6
609.5 608.5
550.8 565.4
494.7 512.9
409.8 443.7
2485 3127
1086.2 728.9
741.1 719.9
676.0 676.0
583.8 595.9
538.1 553.6
484.6 503.4
401.7 437.2
243.7 309.4
1086.0 728.6
740.9 719.9
676.1 676.1
583.9 596.1
538.4 553.9
484.9 503.7
402.0 437.5
244.2 309.9
1075.5 7375
744.2 714.2
647.2 642.9
606.1 604.7
546.0 560.3
489.1 507.2
403.4 436.9
2415 305.7
840.2 424.0
385.4 383.1
370.5 3529
348.6 344.1
300.1 3149
261.5 283.6
2112 256.9
90.2 157.2
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Flexure-Axial Acceptence

Top Bottom Top Bottom|Top Bottom Top Bottom Shear Yield Zone Shear Non-Yield Zone
DCRuax DCRuax DCRwin  DCRuin | Prmax  Prmax Prin Prin KQctyiets  KQct,nonyield J Q¢ Acceptence Shear Acceptence
(k) (k) (k)
408.0 408.0 1.0 190.4
408.0 408.0 1.0 146.3
408.0 408.0 1.0 139.8
408.0 408.0 1.0 136.1
408.0 408.0 1.0 1243
408.0 408.0 1.0 1117
408.0 408.0 1.0 97.1
408.0 408.0 1.0 56.6
469.5 375.6 1.0 278.5
469.5 375.6 1.0 273.6
469.5 375.6 1.0 245.0
469.5 375.6 1.0 232.7
469.5 469.5 1.0 215.2
469.5 469.5 1.0 193.8
469.5 469.5 1.0 163.9
469.5 469.5 1.0 107.6
469.5 375.6 1.0 279.5
469.5 375.6 1.0 273.6
469.5 375.6 1.0 256.4
469.5 375.6 1.0 226.0
469.5 469.5 1.0 211.0
469.5 469.5 1.0 190.6
469.5 469.5 1.0 1619
469.5 469.5 1.0 106.9
469.5 375.6 1.0 279.4
469.5 375.6 1.0 273.6
469.5 375.6 1.0 256.4
469.5 375.6 1.0 226.1
469.5 469.5 1.0 2111
469.5 469.5 1.0 190.7
469.5 469.5 1.0 162.0
469.5 469.5 1.0 107.1
469.5 375.6 1.0 278.9
469.5 375.6 1.0 2735
469.5 375.6 1.0 244.2
469.5 375.6 1.0 2315
469.5 469.5 1.0 2135
469.5 469.5 1.0 1919
469.5 469.5 1.0 161.7
469.5 469.5 1.0 105.3
408.0 408.0 1.0 192.4
408.0 408.0 1.0 150.0
408.0 408.0 1.0 143.1
408.0 408.0 1.0 139.7
408.0 408.0 1.0 1279
408.0 408.0 1.0 1154
408.0 408.0 1.0 100.7
408.0 408.0 1.0 60.5
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Section 11b. LDP (Time History) Moment Frame Column Assessment (LS)
Typical Column Properties

w in, Width of Column

c in, Cover

B

f psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

fy ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

fu ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f! 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)

f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

f, 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

K Knowledge Factor (ASCE 41-06 2.2.6.4)

G

-

n 7.195

Parameters Below Assume P/Af," s less than 0.6, s/d is less than or
equal to 0.5, p s greater than or equal to 0.006, and V,/(V,/k) i less
than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance

Based Assessment Criteria

Yield Zone Non-Yield Zone
coLp I, Longit Reinf Reinforcing Reinforcing
(in) Size  perface Ispc  # Spc  legs # Spc legs

6A01 7.67
6A02 7.67
6A03 7.67
6A04 7.67
6A05 7.67
6A06 7.67
6A07 7.67
6A08 7.67
6B01 7.49
6B02 7.49
6B03 7.49
6B04 7.49
6B0S 7.49
6B06 7.49
6B07 7.49
6B08 7.49
6C01 7.49
6C02 7.49
6C03 7.49
6C04 7.49
6C05 7.49
6C06 7.49
6C07 7.49
6C08 7.49
6001 7.49
6002 7.49
6D03 7.49
6D04 7.49
6005 7.49
6D06 7.49
6D07 7.49
6D08 7.49
6E01 7.49
6E02 7.49
6E03 7.49
6E04 7.49
6E05 7.49
6E06 7.49
6E07 7.49
6E08 7.49
6F01 7.67
6F02 7.67
6F03 7.67
6F04 7.67
6F05

6F06

6F07

6F08

NIST

Building Fire Research Laboratory

Top

Voesion

(k)

Bottom

Voesion

(k)

Top
Pa,max
(kips)

Bottom
P
(Kips)

Top

P min
(Kips)

Bottom Axial

P min
(Kips)

Qo/Agfe!

0.116
0.101
0.086
0.072
0.057
0.042
0.027
0.012
0.192
0.167
0.143
0.118
0.094
0.069
0.045
0.020
0.193
0.168
0.143
0.119
0.094

Top

XEdg Poesionmax  Poesionmax

(k)

A100

Bottom

(k)

Top

Poesionmin

(k)

Bottom

PoesiGn M

(k)

Top
J*Poes max
(kips)
2521.7
2164.8
1808.8
1454.2
1099.6
750.3
422.0
149.2
881.1
752.9
642.8
529.6
413.2
302.6
192.2
82.9
773.0
666.2
558.8
463.2
367.4
270.7
1732
74.5
773.0
666.2
558.8
463.2
367.4
270.7
1732
74.5
881.1
752.9
642.8
529.6
413.2
302.6
1922
82.9
2521.7
2164.8
1808.8
1454.2
1099.6
750.3
422.0
149.2

Bottom
J*Pocs e
(Kips)
2532.8
21741
1818.1
1463.4
1108.8
759.5
431.3
158.5
892.2
762.2
652.1
538.9
422.5
311.9
2015
92.2
784.1
675.5
568.0
472.5
376.6
280.0
182.5
83.8
784.1
675.5
568.0
472.5
376.6
280.0
182.5
83.8
892.2
762.2
652.1
538.9
422.5
311.9
201.5
92.2
2532.8
21741
1818.1
1463.4
1108.8
759.5
431.3
158.5

Top
J*Poes i
(kips)
-211.9
-176.0
-140.8
-106.2
-71.9

Bottom
1*Pogs
(Kips)
-202.8
-168.4
-133.2
-98.6
-64.3
-31.5
-4.1
9.1
363.0
3259
275.8
229.6
187.5
140.3
93.3
46.0
481.3
426.0
3734
308.8
2444
180.7
117.9
56.1
481.3
426.0
3734
308.8
2444
180.7
117.9
56.1
363.0
325.9
275.8
229.6
187.5
140.3
93.3
46.0
-202.8
-168.4

Top

Moesinmax Moesinmax - Moesiumn Moesin v
(k-ft)

Flexure-Axial

Bottom

(k-ft)

Top

(k-ft)

Bottom

(k-ft)

Top
Mp/m
(k-f)
711.2
624.3
557.1
526.9
468.6
411.4
369.4
2355
1081.9
1042.2
925.6
857.7
783.8
709.7
611.9
428.5
1053.8
1037.6
967.0
840.7
773.5
703.4
611.0
432.7
1054.0
1037.6
966.9
840.5
7733
703.2
610.7
4323
1080.2
1042.9
927.8
860.8
787.9
714.3
617.3
434.1
743.3
664.2
595.9
566.1
507.5
450.7
405.6
286.5

Flexure-Axial
Bottom Top
Mp/m Mp/m
(k-f) (k-f)

12422 627.5
613.7 580.3
581.4 538.2
550.7 528.1
479.2 488.3
419.4 446.8
343.6 405.6
184.3 286.5
1476.6 1020.3
1026.9 997.1
900.6 900.7
848.4 848.5
767.8 787.9
688.9 714.3
570.1 617.3
3445 434.1
1489.4 1012.2
1021.5 1003.2
936.3 944.3
8125 832.4
7517 7733
677.0 703.2
561.1 610.7
340.5 4323
1489.3 1012.0
1021.3 1003.2
936.4 944.4
812.6 832.6
7519 773.5
677.2 703.4
561.4 611.0
340.9 432.7
1477.5 1021.8
1027.5 996.4
898.6 898.6
845.6 845.4
764.0 783.8
684.4 709.7
565.0 611.9
338.8 428.5
1223.1 600.4
569.6 545.5
544.2 503.3
511.6 491.5
440.6 450.9
380.6 407.8
306.0 369.4
139.6 235.5
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Bottom  Top  Bottom

Mp/m  DCRyax DCRyax DCRyiy DCRuiy

(k-f)
1030.6
496.9
490.9
476.5
423.4
376.8
306.0
139.6
1395.0
981.0
871.2
8325
763.7
684.4
565.0
338.8
1429.7
987.2
913.3
803.7
7519
677.2
561.4
340.9
1429.8
987.3
913.2
803.6
7517
677.0
561.1
340.5
1394.1
980.5
873.1
835.2
767.5
688.9
570.1
344.5
1046.7
535.4
524.4
513.0
460.5
415.2
343.6
184.3

NIST

Flexure-Axial Acceptence

Top  Bottom Top

Prmax

Bottom

Prnax

Top

Prin

Building Fire Research Laboratory

Bottom
Prin

Qe yeld
(k)
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0

Qe non-yield
)
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0

Shear

)
3331
255.9
244.2
237.7
216.9
195.0
169.1

98.9
486.4
477.6
427.6
406.0
3753
337.8
285.7
187.3
487.9
477.7
447.6
394.6
368.5
3329
282.7
186.7
487.8
477.7
447.7
394.7
368.5
333.0
282.8
186.9
486.8
477.5
426.7
404.8
373.6
335.9
283.5
185.0
335.1
259.7
247.6
2413
220.5
198.7
172.8
102.9

Yield Zone Shear
Acceptence

Non-Yield Zone
Shear Acceptence

A101

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria



A =

National Earthquake Hazards Reduction Program

Section 11c. LDP (Time History) Moment Frame Column Assessment (CP)
Typical Column Properties

w in, Width of Column

c in, Cover

B

f psi, Lower Bound Compressive Strength (ASCE 41-06 Table 6-3)

fy ksi, Lower Bound Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)

fu ksi, Lower Bound Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-2)
f! 7500 psi, Expected Compressive Strength (ASCE 41-06 Table 6-4)

f, 75 ksi, Expected Yield Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

f, 112.5 ksi, Expected Ultimate Strength of Reinforcing Steel (ASCE 41-06 Table 6-4)

K Knowledge Factor (ASCE 41-06 2.2.6.4)

G

-

n 7.195

Parameters Below Assume P/Af," s less than 0.6, s/d is less than or
equal to 0.5, p s greater than or equal to 0.006, and V,/(V,/k) i less
than 0.6. Check these values prior to using this portion of the table

PCA Column Models should use expected behaviours

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance

Based Assessment Criteria

NIST

Building Fire Research Laboratory

A102

Flexure-Axial Flexure-Axial
Yield Zone Non-Yield Zone Top  Bottom Top Bottom Top  Bottom Axial Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top
coLio Iy Longit Reinf Reinforcing Reinforcing Voesion Voesin Poumx  Pomax  Pommn Pomn  Qo/Agfe XEdg Poesionmax  Poesiovmax  Poesionmin  Poesonmin I*Poeswax  I*Poesmax  *Poesmin *Poesmn Moesigumax Moesionmax Moesisnmm Moessymn —— Mo/m Mp/m Mo/m
(in) Size  perface Ispc  # Spc  legs # Spc legs (k) (k) (kips)  (kips)  (kips)  (kips) (k) (k) (k) (k) (kips) (kips) (kips) (kips) (k-ft) (k-ft) (k-ft) (k-ft) (k-f) (k-f) (k-f)
6A01 7.67 0.116 3364.9 3376.0 -421.8 -412.7 985.0 1710.8 729.8
6A02 7.67 0.101 2885.9 2895.2 -355.6 -348.0 8383 809.4 673.0
6A03 7.67 0.086 2408.6 2417.8 -290.2 -282.6 726.5 745.2 623.6
6A04 7.67 0.072 19333 1942.6 -225.5 -217.9 669.0 686.1 611.4
6A05 7.67 0.057 14583 1467.6 -161.2 -153.6 581.0 581.4 564.6
6A06 7.67 0.042 991.0 1000.3 -99.1 -91.5 499.5 496.4 515.6
6A07 7.67 0.027 553.3 562.6 -44.4 -36.8 437.2 394.9 467.9
6A08 7.67 0.012 193.8 203.1 -9.6 -2.0 282.8 207.0 325.7
6B01 7.49 0.192 9383 949.4 296.5 305.5 1299.0 1776.7 11912
6B02 7.49 0.167 798.1 807.4 2729 280.5 12431 1227.0 1168.3
6B03 0.143 682.4 691.7 2285 236.1 1098.1 1069.5 1055.1
6B04 0.118 562.3 5715 189.2 196.8 1011.9 1001.6 993.7
6B0S 0.094 437.3 446.6 155.7 163.3 918.9 901.2 922.5
6B06 0.069 3204 329.7 115.0 122.6 8313 806.4 836.1
6B07 0.045 203.7 213.0 743 819 717.0 667.0 7223
6B08 0.020 88.3 97.6 33.1 40.7 502.3 402.5 507.6
6C01 0.193 783.9 794.9 461.5 470.5 1256.3 1778.7 1189.9
6C02 0.168 672.9 682.2 411.8 419.4 12303 1213.2 1176.7
6C03 0.143 560.9 570.2 363.7 3713 1140.5 1106.1 1106.6
6C04 0.119 465.7 475.0 298.7 306.3 987.2 955.7 975.5
6C05 0.094 370.1 379.4 2341 2417 905.4 880.9 906.3
6C06 2734 282.7 170.4 178.0 8233 793.4 824.1
6C07 175.5 184.7 108.0 1156 715.1 657.6 715.7
6C08 76.0 85.2 47.1 54.7 506.4 399.1 506.7
6001 783.8 794.9 461.4 470.5 1256.5 1778.6 1189.7
6D02 672.9 682.2 411.8 419.4 12303 1213.0 1176.7
6D03 560.9 570.2 363.7 3713 11404 1106.2 1106.7
6D04 465.7 475.0 298.7 306.3 987.1 955.8 975.6
6005 370.1 379.4 2341 2417 905.2 881.1 906.5
6D06 2734 282.7 170.4 178.0 823.1 793.6 824.3
6D07 175.5 184.8 108.0 1156 714.9 657.8 716.0
6D08 76.0 85.2 47.1 54.7 506.1 399.4 507.0
6E01 938.6 949.6 296.7 305.8 1297.7 1777.6 11925
6E02 7983 807.6 273.1 280.7 12437 1227.5 1167.7
6E03 682.6 691.9 228.6 236.2 1100.0 1067.8 1053.4
6E04 562.4 5717 189.3 196.9 1014.6 999.3 991.2
6E05 437.4 446.7 155.8 163.4 922.3 898.0 919.1
6E06 3203 329.6 114.9 1225 835.1 802.6 8323
6E07 203.7 2129 74.2 81.8 7215 662.8 717.8
6E08 88.3 97.5 33.1 40.7 506.9 397.8 502.9
6F01 3361.4 33725 -422.7 -413.6 1016.1 1691.3 707.2
6F02 2882.9 2892.2 -356.3 -348.7 875.8 767.2 644.0
6F03 2406.1 24153 -290.8 -283.2 761.9 710.7 594.5
6F04 19313 1940.6 -226.0 -218.4 704.1 650.8 580.9
6F05 1456.8 1466.1 -161.6 -154.0 614.9 547.5 533.5
6F06 990.0 999.3 -99.3 -91.7 533.0 463.2 483.2
6FO7 52.7 562.0 -44.6 -37.0 467.4 363.7 437.7
6F08 193.6 202.9 -9.7 -2.1 325.3 169.8 283.2
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Flexure-Axial Acceptence

Bottom  Top  Bottom
Mp/m  DCRyax DCRyax
(k-f)
1208.4
586.8
579.0
562.7
5005
446.2
3632
169.6
1626.9
1148.1
1019.9
9747
894.4
801.7
662.0
397.3
1679.4
1156.9
1069.0
940.7
880.0
7926
657.0
398.9
1679.5
1157.0
1068.9
9406
879.9
792.4
656.8
3986
1626.2
1147.7
10215
977.0
897.6
805.4
666.2
402.0
12218
618.9
607.0
593.0
5315
4782
3945
206.8

NIST

Top  Bottom

DCRyiy  DCRyin

Top

Prmax

Bottom

Prnax

Top

Prin

Building Fire Research Laboratory

Bottom
Prin

Qe yeld
(k)
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
469.5
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0

Qe non-yield
)
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
375.6
375.6
375.6
375.6
469.5
469.5
469.5
469.5
408.0
408.0
408.0
408.0
408.0
408.0
408.0
408.0

Shear

)
468.7
360.2
3435
3343
305.0
274.2
237.7
139.2
684.2
671.6
601.2
570.8
527.5
474.8
401.5
263.0
686.1
671.8
629.5
555.0
518.2
468.1
397.6
262.6
686.0
671.8
629.5
555.0
518.3
468.2
397.7
262.8
684.6
671.6
600.3
569.5
525.8
472.9
399.2
260.7
470.7
364.0
346.9
3379
308.7
2779
2413
143.2

Yield Zone Shear
Acceptence

Non-Yield Zone
Shear Acceptence

A103

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria
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Section 12a. LDP (Time History) Moment Frame Joint Assessment (10)
Typical Joint Details

Evaluation of Reinforced Concrete Lateral
Resisting Systems using Current Performance
Based Assessment Criteria

w in, Column Dimension
A in’
G
G
f' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength
f 7500  psi, Expected Compressive Strength of Concrete
f, 75 ksi, Expected Reinforcing Yield Strength
K_- Knowledge Factor
Linear Static Procedure
Offset Rigidities Joint Shear
JointID  IM,/IM,, Col Beam | (Vgu+ Vgr)*h/2l. (Ve + Ver)*h/2l, J Qe (V) Condition Int/Ext
(k) (k) (k)
6A01 1.50 1 0 2.61 7.5 1.0 524.067 Exterior
6A02 1.50 1 0 2.90 8.0 1.0 503.7549 Exterior
6A03 1.50 1 0 2.92 7.7 1.0 504.0401 Exterior
6A04 1.87 1 0 2.94 7.5 1.0 399.189 Exterior
6A05 1.87 1 0 2.95 6.8 1.0 396.0336 Exterior
6A06 1.87 1 0 2.96 6.0 1.0 396.8342 Exterior
6A07 2.45 1 0 2.98 4.9 1.0 342.7736 Exterior
6A08 1.53 1 0 4.78 6.0 1.0 260.8943 Exterior
6B01 1.32 1 0 5.41 14.6 1.0 451.4115 Interior
6B02 1.34 1 0 5.81 15.8 1.0 440.2923 Interior
6B03 1.34 1 0 5.80 15.2 1.0 440.9484 Interior
6B04 1.68 1 0 5.78 14.5 1.0 342.956 Interior
6B05 1.69 1 0 5.76 13.4 1.0 344.7949 Interior
6B06 1.69 1 0 5.76 11.8 1.0 346.3715 Interior
6B07 1.98 1 0 5.73 9.7 1.0 293.369 Interior
6B08 1.11 0.5 0.5 9.42 11.7 1.0 167.6885 Interior
6C01 1.34 1 0 5.34 14.2 1.0 454.4965 Interior
6C02 1.34 1 0 5.81 15.7 1.0 440.4376 Interior
6C03 1.34 1 0 5.81 15.0 1.0 441.1282 Interior
6C04 1.69 1 0 5.82 14.1 1.0 343.9852 Interior
6C05 1.69 1 0 5.82 13.1 1.0 345.0579 Interior
6C06 1.69 1 0 5.82 11.5 1.0 346.5811 Interior
6C07 1.98 1 0 5.82 9.5 1.0 293.4565 Interior
6C08 1.11 0.5 0.5 9.49 11.3 1.0 168.0006 Interior
6D01 1.34 1 0 5.34 14.2 1.0 454.4965 Interior
6D02 1.34 1 0 5.81 15.7 1.0 440.4376 Interior
6D03 1.34 1 0 5.81 15.0 1.0 441.1282 Interior
6D04 1.69 1 0 5.82 14.1 1.0 343.9852 Interior
6D05 1.69 1 0 5.82 13.1 1.0 345.0579 Interior
6D06 1.69 1 0 5.82 11.5 1.0 346.5811 Interior
6D07 1.98 1 0 5.82 9.5 1.0 293.4565 Interior
6D08 1.11 0.5 0.5 9.49 11.3 1.0 168.0006 Interior
6E01 1.32 1 0 5.41 14.6 1.0 451.4115 Interior
6E02 1.34 1 0 5.81 15.8 1.0 440.2923 Interior
6E03 1.34 1 0 5.80 15.2 1.0 440.9484 Interior
6E04 1.68 1 0 5.78 14.5 1.0 342.956 Interior
6E05 1.69 1 0 5.76 13.4 1.0 344.7949 Interior
6E06 1.69 1 0 5.76 11.8 1.0 346.3715 Interior
6E07 1.98 1 0 5.73 9.7 1.0 293.369 Interior
6E08 1.11 0.5 0.5 9.42 11.7 1.0 167.6885 Interior
6F01 1.50 1 0 2.61 7.5 1.0 524.067 Exterior
6F02 1.50 1 0 2.90 8.0 1.0 503.7549 Exterior
6F03 1.50 1 0 2.92 7.7 1.0 504.0401 Exterior
6F04 1.87 1 0 2.94 7.5 1.0 399.189 Exterior
6F05 1.87 1 0 2.95 6.8 1.0 396.0336 Exterior
6F06 1.87 1 0 2.96 6.0 1.0 396.8342 Exterior
6F07 2.45 1 0 2.98 4.9 1.0 342.7736 Exterior
6F08 1.53 1 0 4.78 6.0 1.0 260.8943 Exterior
ler“ ional Institute of Standards and Technology » U.S. Dep of €

Building Fire Research Laboratory

A104

Qc (Vi)
(k)
665.2
665.2
665.2
665.2
665.2
665.2
665.2
443.5
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
831.6
831.6
831.6
831.6
831.6
831.6
831.6
665.2
665.2
665.2
665.2
665.2
665.2
665.2
665.2
443.5

Joint Shear
Acceptence
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Section 12b. LDP (Time History) Moment Frame Joint Assessment (LS)
Typical Joint Details

w in, Column Dimension
.2
A in
G
G
f' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength
f 7500  psi, Expected Compressive Strength of Concrete
f, 75 ksi, Expected Reinforcing Yield Strength

K_- Knowledge Factor

Linear Static Procedure
Offset Rigidities Joint Shear Joint Shear
JointID  IM,/IM,, Col Beam | (Vgu+ Vgr)*h/2lc (Vo + Veg)*h/2l J Qe (V) Condition Int/Ext Qe (Vo) | Acceptence
(k) (k) (k) (k)

6A01 1.50 1 0 2.61 13.2 2.0 525.0242 Exterior  665.2
6A02 1.50 1 0 2.90 14.0 2.0 504.7746 Exterior  665.2
6A03 1.50 1 0 2.92 13.5 2.0 505.0221 Exterior  665.2
6A04 1.87 1 0 2.94 13.0 2.0 400.1365 Exterior  665.2
6A05 1.87 1 0 2.95 12.0 2.0 396.9036 Exterior  665.2
6A06 1.87 1 0 2.96 10.5 2.0 397.6017 Exterior  665.2
6A07 2.45 1 0 2.98 8.6 2.0 343.3985 Exterior  665.2
6A08 1.53 1 0 4.78 10.5 2.0 261.6609 Exterior 4435
6B01 1.32 1 0 5.41 25.5 2.0 453.268 Interior 831.6
6B02 1.34 1 0 5.81 27.6 2.0 442.2988 Interior 831.6
6B03 1.34 1 0 5.80 26.5 2.0 442.873 Interior 831.6
6B04 1.68 1 0 5.78 254 2.0 344.8011 Interior 831.6
6B05 1.69 1 0 5.76 234 2.0 346.4945 Interior 831.6
6B06 1.69 1 0 5.76 20.6 2.0 347.8718 Interior 831.6
6B07 1.98 1 0 5.73 16.9 2.0 294.5977 Interior 831.6
6B08 1.11 0.5 0.5 9.42 20.4 2.0 169.1732 Interior 665.2
6C01 1.34 1 0 5.34 24.9 2.0 456.3062 Interior 831.6
6C02 1.34 1 0 5.81 27.3 2.0 442.4255 Interior 831.6
6C03 1.34 1 0 5.81 26.1 2.0 443.0284 Interior 831.6
6C04 1.69 1 0 5.82 24.7 2.0 345.781 Interior 831.6
6C05 1.69 1 0 5.82 22.8 2.0 346.7174 Interior 831.6
6C06 1.69 1 0 5.82 20.2 2.0 348.047 Interior 831.6
6C07 1.98 1 0 5.82 16.6 2.0 294.6635 Interior 831.6
6C08 1.11 0.5 0.5 9.49 19.8 2.0 169.4377 Interior 665.2
6D01 1.34 1 0 5.34 24.9 2.0 456.3062 Interior 831.6
6D02 1.34 1 0 5.81 27.3 2.0 442.4255 Interior 831.6
6D03 1.34 1 0 5.81 26.1 2.0 443.0284 Interior 831.6
6D04 1.69 1 0 5.82 24.7 2.0 345.781 Interior 831.6
6D05 1.69 1 0 5.82 22.8 2.0 346.7174 Interior 831.6
6D06 1.69 1 0 5.82 20.2 2.0 348.047 Interior 831.6
6D07 1.98 1 0 5.82 16.6 2.0 294.6635 Interior 831.6
6D08 1.11 0.5 0.5 9.49 19.8 2.0 169.4377 Interior 665.2
6E01 1.32 1 0 5.41 25.5 2.0 453.268 Interior 831.6
6E02 1.34 1 0 5.81 27.6 2.0 442.2988 Interior 831.6
6E03 1.34 1 0 5.80 26.5 2.0 442.873 Interior 831.6
6E04 1.68 1 0 5.78 254 2.0 344.8011 Interior 831.6
6E05 1.69 1 0 5.76 234 2.0 346.4945 Interior 831.6
6E06 1.69 1 0 5.76 20.6 2.0 347.8718 Interior 831.6
6E07 1.98 1 0 5.73 16.9 2.0 294.5977 Interior 831.6
6E08 1.11 0.5 0.5 9.42 20.4 2.0 169.1732 Interior 665.2
6F01 1.50 1 0 2.61 13.2 2.0 525.0242 Exterior  665.2
6F02 1.50 1 0 2.90 14.0 2.0 504.7746 Exterior  665.2
6F03 1.50 1 0 2.92 13.5 2.0 505.0221 Exterior  665.2
6F04 1.87 1 0 2.94 13.0 2.0 400.1365 Exterior  665.2
6F05 1.87 1 0 2.95 12.0 2.0 396.9036 Exterior  665.2
6F06 1.87 1 0 2.96 10.5 2.0 397.6017 Exterior  665.2
6F07 2.45 1 0 2.98 8.6 2.0 343.3985 Exterior  665.2
6F08 1.53 1 0 4.78 10.5 2.0 261.6609 Exterior 443.5
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Section 12c. LDP (Time History) Moment Frame Joint Assessment (CP)
Typical Joint Details

w in, Column Dimension
A in’
G
G
f' psi, Lower Bound Compressive Strength of Concrete
f, ksi, Lower Bound Reinforcing Yield Strength
f 7500  psi, Expected Compressive Strength of Concrete
f, 75 ksi, Expected Reinforcing Yield Strength
K_- Knowledge Factor
Linear Static Procedure
Offset Rigidities Joint Shear Joint Shear
JointID  IM,/IM,, Col Beam | (Vgu+ Vgr)*h/2lc (Vo + Veg)*h/2l J Qe (V) Condition Int/Ext Qe (Vo) | Acceptence
(k) (k) (k) (k)
6A01 1.50 1 0 2.61 18.5 2.0 522.3625 Exterior  665.2
6A02 1.50 1 0 2.90 19.7 2.0 501.9394 Exterior  665.2
6A03 1.50 1 0 2.92 19.0 2.0 502.2918 Exterior  665.2
6A04 1.87 1 0 2.94 18.3 2.0 397.5021 Exterior  665.2
6A05 1.87 1 0 2.95 16.8 2.0 394.4844 Exterior  665.2
6A06 1.87 1 0 2.96 14.8 2.0 395.4589 Exterior  665.2
6A07 2.45 1 0 2.98 12.1 2.0 341.661 Exterior  665.2
6A08 1.53 1 0 4.78 14.8 2.0 259.5293 Exterior  443.5
6B01 1.32 1 0 5.41 35.8 2.0 448.1057 Interior  831.6
6B02 1.34 1 0 5.81 38.7 2.0 436.7199 Interior  831.6
6B03 1.34 1 0 5.80 37.2 2.0 437.5216 Interior  831.6
6B04 1.68 1 0 5.78 35.6 2.0 339.6711 Interior  831.6
6B05 1.69 1 0 5.76 32.8 2.0 341.769 Interior  831.6
6B06 1.69 1 0 5.76 29.0 2.0 343.683 Interior  831.6
6B07 1.98 1 0 5.73 23.7 2.0 291.1812 Interior  831.6
6B08 1.11 0.5 0.5 9.42 28.7 2.0 165.0451 Interior  665.2
6C01 1.34 1 0 5.34 34.9 2.0 451.2743 Interior  831.6
6C02 1.34 1 0 5.81 38.4 2.0 436.8982 Interior  831.6
6C03 1.34 1 0 5.81 36.7 2.0 437.7449 Interior  831.6
6C04 1.69 1 0 5.82 34.7 2.0 340.7877 Interior  831.6
6C05 1.69 1 0 5.82 32.0 2.0 342.1032 Interior  831.6
6C06 1.69 1 0 5.82 28.3 2.0 343.9538 Interior  831.6
6C07 1.98 1 0 5.82 233 2.0 291.3073 Interior  831.6
6C08 1.11 0.5 0.5 9.49 27.7 2.0 165.4422 Interior  665.2
6D01 1.34 1 0 5.34 34.9 2.0 451.2743 Interior  831.6
6D02 1.34 1 0 5.81 38.4 2.0 436.8982 Interior  831.6
6D03 1.34 1 0 5.81 36.7 2.0 437.7449 Interior  831.6
6D04 1.69 1 0 5.82 34.7 2.0 340.7877 Interior  831.6
6D05 1.69 1 0 5.82 32.0 2.0 342.1032 Interior  831.6
6D06 1.69 1 0 5.82 28.3 2.0 343.9538 Interior  831.6
6D07 1.98 1 0 5.82 233 2.0 291.3073 Interior  831.6
6D08 1.11 0.5 0.5 9.49 27.7 2.0 165.4422 Interior  665.2
6E01 1.32 1 0 5.41 35.8 2.0 448.1057 Interior  831.6
6E02 1.34 1 0 5.81 38.7 2.0 436.7199 Interior  831.6
6E03 1.34 1 0 5.80 37.2 2.0 437.5216 Interior  831.6
6E04 1.68 1 0 5.78 35.6 2.0 339.6711 Interior  831.6
6E05 1.69 1 0 5.76 32.8 2.0 341.769 Interior  831.6
6E06 1.69 1 0 5.76 29.0 2.0 343.683 Interior  831.6
6E07 1.98 1 0 5.73 23.7 2.0 291.1812 Interior  831.6
6E08 1.11 0.5 0.5 9.42 28.7 2.0 165.0451 Interior  665.2
6F01 1.50 1 0 2.61 18.5 2.0 522.3625 Exterior  665.2
6F02 1.50 1 0 2.90 19.7 2.0 501.9394 Exterior  665.2
6F03 1.50 1 0 2.92 19.0 2.0 502.2918 Exterior  665.2
6F04 1.87 1 0 2.94 18.3 2.0 397.5021 Exterior  665.2
6F05 1.87 1 0 2.95 16.8 2.0 394.4844 Exterior  665.2
6F06 1.87 1 0 2.96 14.8 2.0 395.4589 Exterior  665.2
6F07 2.45 1 0 2.98 12.1 2.0 341.661 Exterior  665.2
6F08 1.53 1 0 4.78 14.8 2.0 259.5293 Exterior 443.5
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Section 13a. LDP (Time History) Shear Wall Assessment (10)
Typical Wall Properties

f' psi, Lower Bound Concrete Compressive Strength

fy ksi, Lower Bound Reinforcing Steel Yield Strength

f, ksi, Lower Bound Reinforcing Steel Ultimate Strength
f' 7500  psi, Expected Concrete Compressive Strength

fy 75 ksi, Expected Reinforcing Steel Yield Strength

f, 112.5  ksi, Expected Reinforcing Steel Ultimate Strength

tw in, Shear Wall Thickness

h,, ft, Shear Wall Height

ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w _in, Boundary Element Width

—

A, 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
Knowledge Factor

Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness

Level Elev heee Possmax  Porsmmn Moesmax  Size Spc Size Spc A Size Spc  Confined? Pe Pee Quan. P>35P7° 5,>18"2 5,>18"7° M,po™  Vpgs Viaed Vo

(ft) (ft) (Kips) (kips) (k-ft) (in) (in) (in’) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.669 151.3 1088.9
Level 07 93 13 0.669 151.3 1158.1
Level 06 80 13 0.669 151.3 1158.1
Level 05 67 13 0.669 151.3 1158.1
Level 04 54 13 0.671 151.3 1158.1
Level 03 41 13 0.671 151.3 1158.1
Level 02 28 13 0.673 151.3 1158.1
Level 01 15 15 0.675 174.6 1365.8
Interior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness

Level Elev hoeg Poesvax  Poesmiv Moeswax  Size Spc Size Spc A Size Spc  Confined?  Pq Pee Oua. P>35P,7° 5,>18"7" 5,>18"? Mpo™ Vs Viax Voy

(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in?) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.670 89.8 1088.9
Level 07 93 13 0.670 89.8 1088.9
Level 06 80 13 0.670 89.8 1158.1
Level 05 67 13 0.670 89.8 1158.1
Level 04 54 13 0.670 89.8 1158.1
Level 03 41 13 0.670 89.8 1158.1
Level 02 28 13 0.670 89.8 1158.1
Level 01 15 15 0.671 103.6 1158.1
1. Area of Longitudinal Steel in Boundary Elements
2. If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1
3. Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load
4. Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. @ = 1.0, and expected strengths are used.
5. Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.
6. Maximum shear force caculated based on nominal flexural capacity of base of wall.
7. Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.
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Axial-Flexural Shear
Control’ *Poesmax  I*Poesmin Mpes/m DCRmax DCRmin Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 111.7 80.6 2432.0

Flexure 248.7 165.7 6498.9
Flexure 385.8 250.8 11270.7
Flexure 522.8 336.0 16182.4
Flexure 659.9 421.1 21062.2
Flexure 796.9 506.2 26103.1
Flexure 934.0 591.3 31886.3
Flexure 1074.6 679.4  47516.3

Axial-Flexural Shear
Control’ J*Poesmax I*Poesmin - Mpes/m  DCRyax  DCRyiy Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 190.2 134.1 2243.1
Flexure 426.7 273.5 5994.0
Flexure 663.1 413.0 10395.1
Flexure 899.6 552.4 14925.2
Flexure 1136.0 691.9 19425.9
Flexure 1372.5 831.3 24075.2
Flexure 1608.9 970.8 29465.5
Flexure 1849.0 1113.2 43824.9
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Evaluation of Reinforced Concrete Lateral
P Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 13b. LDP (Time History) Shear Wall Assessment (LS)
Typical Wall Properties

f' psi, Lower Bound Concrete Compressive Strength
fy ksi, Lower Bound Reinforcing Steel Yield Strength
fu ksi, Lower Bound Reinforcing Steel Ultimate Strength
f 7500  psi, Expected Concrete Compressive Strength
f, 75 ksi, Expected Reinforcing Steel Yield Strength
fu 112.5  ksi, Expected Reinforcing Steel Ultimate Strength
tw in, Shear Wall Thickness
hw ft, Shear Wall Height
|y ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w in, Boundary Element Width
Ay 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
K Knowledge Factor
C
G

Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev Neeg Porsmax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7" 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in%) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.669 1513 1088.9
Level 07 93 13 0.669 1513 11581
Level 06 80 13 0.669 1513 11581
Level 05 67 13 0.669 1513 11581
Level 04 54 13 0.671 1513 11581
Level 03 41 13 0.671 1513 1158.1
Level 02 28 13 0.673 1513 11581
Level 01 15 15 0.675 1746  1365.8
Interior Shear Wall
Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev heeg Porswax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in®) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)

Level 08 106 13 0.670 89.8 1088.9
Level 07 93 13 0.670 89.8 1088.9
Level 06 80 13 0.670 89.8 1158.1
Level 05 67 13 0.670 89.8 1158.1
Level 04 54 13 0.670 89.8 1158.1
Level 03 41 13 0.670 89.8 1158.1
Level 02 28 13 0.670 89.8 1158.1
Level 01 15 15 0.671 1036  1158.1

Area of Longitudinal Steel in Boundary Elements

If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1

Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load

Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. @ = 1.0, and expected strengths are used.

Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.
Maximum shear force caculated based on nominal flexural capacity of base of wall.

N O AW N R

Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.
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Control’

(kips)
Flexure 2234
Flexure 497.5
Flexure 771.6
Flexure 1045.7
Flexure 1319.7
Flexure 1593.8
Flexure 1867.9
Flexure 2149.2

* *
J PDES,MAX J PDES,MIN

(kips)
161.2
3314
501.7
671.9
842.2
1012.4
1182.7
1358.8

Mpes/m
(k-ft)
2123.1
5673.4
10226.0
15424.8
21780.3
30383.4
37123.7
46666.0

Axial-Flexure

DCRyax

DCRyin

Axial-Flexural
Acceptance

Shear
Acceptance

Axial-Flexural Shear
Control’ *Poesmax J*Poesmin - Moes/m DCRyax  DCRyiy Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 380.5 268.1 1958.2
Flexure 853.4 547.0 5232.7
Flexure 1326.3 825.9 9074.8
Flexure 1799.2 1104.9 13554.8
Flexure 22721 1383.8 18944.9
Flexure 2745.0 1662.7 26508.0
Flexure 32179 1941.6 34327.2
Flexure 3698.0 2226.4  43040.7
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Evaluation of Reinforced Concrete Lateral
P Resisting Systems using Current Performance
Based Assessment Criteria

National Earthquake Hazards Reduction Program

Section 13c. LDP (Time History) Shear Wall Assessment (CP)
Typical Wall Properties

f' psi, Lower Bound Concrete Compressive Strength
fy ksi, Lower Bound Reinforcing Steel Yield Strength
fu ksi, Lower Bound Reinforcing Steel Ultimate Strength
f 7500  psi, Expected Concrete Compressive Strength
f, 75 ksi, Expected Reinforcing Steel Yield Strength
fu 112.5  ksi, Expected Reinforcing Steel Ultimate Strength
tw in, Shear Wall Thickness
hw ft, Shear Wall Height
|y ft, Shear wall Length
Slender Wall Slenderness (ASCE 41-06 Section C6.7.1)
w in, Boundary Element Width
Ay 4960  kips, Nominal Axial Capacity (No Eccentricity, Concrete Only)
K Knowledge Factor
C
G

Exterior Shear Wall

Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev Neeg Porsmax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7" 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in%) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)
Level 08 106 13 0.669 1513 1088.9
Level 07 93 13 0.669 1513 11581
Level 06 80 13 0.669 1513 11581
Level 05 67 13 0.669 1513 11581
Level 04 54 13 0.671 1513 11581
Level 03 41 13 0.671 1513 1158.1
Level 02 28 13 0.673 1513 11581
Level 01 15 15 0.675 1746  1365.8
Interior Shear Wall
Horiz Reinf Vert Reinf Boundary Element Effectiveness
Level Elev heeg Porswax  Poesmin Moeswmx  Size Spc Size Spc A Size Spc  Confined?  Pg Pee Quan. P>35P,2° 5,>18"7 5,>18"2° Mype”  Vigs Vi Vo
(ft) (ft) (kips) (kips) (k-ft) (in) (in) (in®) (in) (kips) (kips) (k-ft) (kips) (kips) (kips)

Level 08 106 13 0.670 89.8 1088.9
Level 07 93 13 0.670 89.8 1088.9
Level 06 80 13 0.670 89.8 1158.1
Level 05 67 13 0.670 89.8 1158.1
Level 04 54 13 0.670 89.8 1158.1
Level 03 41 13 0.670 89.8 1158.1
Level 02 28 13 0.670 89.8 1158.1
Level 01 15 15 0.671 1036  1158.1

Area of Longitudinal Steel in Boundary Elements

If "NO", Shear Wall may not be taken as effective in resisting seismic forces per ASCE 41-06 Section 6.7.1.1

Nominal Moment Capacity taken from PCA Column Analysis corresponding to minimum design Axial Load

Nominal Moment Capacity at P=0 taken from PCA Column Analysis, including only boundary reinforcing. @ = 1.0, and expected strengths are used.

Nominal Moment Capacity at P=0 is not required to exceed Moment Demand, as the compressive force is assumed to be 0 and therefore no interaction effects are taken into account.
Maximum shear force caculated based on nominal flexural capacity of base of wall.

N O AW N R

Wall is considered controlled by flexure if the maximum shear force value is less than the nominal shear capacity. This indicates that the wall will fail in flexure prior to reaching the shear capacity.
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Control’

(kips)
Flexure 2234
Flexure 497.5
Flexure 771.6
Flexure 1045.7
Flexure 1319.7
Flexure 1593.8
Flexure 1867.9
Flexure 2149.2

* *
J PDES,MAX J PDES,MIN

(kips)
161.2
3314
501.7
671.9
842.2
1012.4
1182.7
1358.8

Mpes/m
(k-ft)
1989.9
6474.7
13836.3
19866.0
25856.6
32045.0
39158.6
47669.4

Axial-Flexure

DCRyax

DCRyin

Axial-Flexural
Acceptance

Shear
Acceptance

Axial-Flexural Shear
Control’ *Poesmax J*Poesmin - Moes/m DCRyax  DCRyiy Acceptance Acceptance
(kips) (kips) (k-ft)
Flexure 380.5 268.1 1835.3
Flexure 853.4 547.0 5529.7
Flexure 1326.3 825.9 11550.1
Flexure 1799.2 11049  18322.6
Flexure 2272.1 1383.8 23847.9
Flexure 2745.0 1662.7 29555.5
Flexure 32179 1941.6 36220.4
Flexure 3698.0 2226.4  43966.0
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Appendix E - LSP and LDP Demand-Capacity Ratio Elevations
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Appendix F — Time History Record Scaling Calculations

A126



Evaluation of Reinforced Concrete Lateral

@ P Resisting Systems using Current Performance

| _/, Based Assessment Criteria
National Earthquake Hazards Reduction Program

Time History Record Scaling Factors and Calculations

Key System  Perform  ?/10 SF Total SF

MF-10 MF 10 1 0.954208| 0.95420826

MF-LS MF LS 1.74 0.954208 1.6640144

MF-CP MF CP 2.45 0.954208| 2.34002025

SW-IO SwW 10 1 0.698597| 0.69859676

SW-LS SW LS 1.74 0.698597| 1.21826139

SW-CP SW CP 2.45 0.698597| 1.71318008

TH Scale Factors for Lateral System and Limit State
ID Record dt N Scale tstop  MF-IO MF-LS MF-CP SW-10 SW-LS SW-CP
of Original

THO1 120111 0.01 2999 0.65082281 29.98] 20.0 34.9 49.0 14.6 255 35.9
THO2 120112 0.01 2999 0.65082281 29.98 20.0 349 49.0 14.6 25.5 35.9
THO3 120121 0.01 1999 0.83152823 19.98] 255 44.6 62.7 18.7 32.6 45.9
THO4 120122 0.01 1999 0.83152823 19.98 25.5 44.6 62.7 18.7 32.6 45.9
THO5 120411 0.01 5590 0.62910197 55.89] 19.3 337 47.4 14.2 247 347
THO6 120412 0.01 5590 0.62910197 55.89 19.3 33.7 47.4 14.2 247 34.7
THO7 120521 0.01 4531 1.09153986 453] 335 58.5 82.2 24.6 42.8 60.2
THO8 120522 0.01 4531 1.09153986 45.3 33.5 58.5 82.2 24.6 42.8 60.2
THO9 120611 0.01 9992 1.31146275 99.91] 403 70.3 98.8 29.5 51.4 72.3
TH10 120612 0.01 9992 1.31146275 99.91 40.3 70.3 98.8 29.5 51.4 72.3
TH11 120621 0.005 7807 1.01385396 39.03] 31.2 54.3 76.4 22.8 39.8 55.9
TH12 120622 0.005 7807 1.01385396 39.03 31.2 54.3 76.4 22.8 39.8 55.9
TH13 120711 0.01 4096 1.03408514 40.95] 318 55.4 77.9 233 40.6 57.0
TH14 120712 0.01 4096 1.03408514 40.95 31.8 55.4 77.9 23.3 40.6 57.0
TH15 120721 0.01 4096 1.099025 40.95] 338 58.9 82.8 247 43.1 60.6
TH16 120722 0.01 4096 1.099025 40.95 33.8 58.9 82.8 247 43.1 60.6
TH17 120811 0.005 5437 0.68831589 27.18] 211 36.9 51.9 155 27.0 38.0
TH18 120812 0.005 5437 0.68831589 27.18 21.1 36.9 51.9 155 27.0 38.0
TH19 120821 0.005 6000 1.36020085 29.995] 418 72.9 102.5 30.6 53.4 75.0
TH20 120822 0.005 6000 1.36020085 29.995 41.8 72.9 102.5 30.6 53.4 75.0
TH21 120911 0.02 2200 0.98651955 43.98] 30.3 52.9 74.3 22.2 38.7 54.4
TH22 120912 0.02 2200 0.98651955 43.98] 30.3 52.9 743 222 38.7 54.4
TH23 120921 0.0025 11186 1.14898349 27.9625| 35.3 61.6 86.6 25.8 45.1 63.4
TH24 120922 0.0025 11186 1.14898349 27.9625 35.3 61.6 86.6 25.8 45.1 63.4
TH25 121011 0.005 7991 1.08851067 39.95] 334 58.3 82.0 245 42.7 60.0
TH26 121012 0.005 7991 1.08851067 39.95 33.4 58.3 82.0 24.5 42.7 60.0
TH27 121021 0.005 7989 0.88027055 39.94] 27.0 47.2 66.3 19.8 345 48.6
TH28 121022 0.005 7989 0.88027055 39.94 27.0 47.2 66.3 19.8 34.5 48.6
TH29 121111 0.02 2676 0.78716503 53.5| 242 42.2 59.3 17.7 30.9 43.4
TH30 121112 0.02 2300 0.78716503 45.98 24.2 42.2 59.3 17.7 30.9 43.4
TH31 121211 0.005 8000 0.86966825 39.995] 26.7 46.6 65.5 19.6 34.1 48.0
TH32 121212 0.005 8000 0.86966825 39.995| 26.7 46.6 65.5 19.6 34.1 48.0
TH33 121221 0.01 2230 1.17435536 22.29] 36.1 62.9 88.5 26.4 46.1 64.8
TH34 121222 0.01 2230 1.17435536 22.29 36.1 62.9 88.5 26.4 46.1 64.8
TH35 121321 0.02 1800 0.81997941 35.98] 25.2 43.9 61.8 18.4 32.2 45.2
TH36 121322 0.02 1800 0.81997941 35.98 25.2 43.9 61.8 18.4 32.2 45.2
TH37 121411 0.005 18000 0.41044173 89.995] 12.6 22.0 30.9 9.2 16.1 22.6
TH38 121412 0.005 18000 0.41044173 89.995 12.6 22.0 30.9 9.2 16.1 22.6
TH39 121421 0.005 18000 0.95946044 89.995] 295 51.4 72.3 21.6 37.6 52.9
TH40 121422 0.005 18000 0.95946044 89.995 29.5 51.4 72.3 21.6 37.6 52.9
TH41 121511 0.01 2800 2.09615629 27.99| 64.4 112.3 157.9 47.2 82.2 115.6
TH42 121512 0.01 2800 2.09615629 27.99 64.4 112.3 157.9 47.2 82.2 115.6
TH43 121711 0.005 7269 1.44009628 36.34] 44.2 77.2 108.5 324 56.5 79.4
TH44 121712 0.005 7269 1.44009628 36.34] 44.2 77.2 108.5 32.4 56.5 79.4
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