BRACE STIFFNESS CALCULATIONS APPROXIMATE STIFFNESS MODIFICATION FACTORS, KF"*7 APPROXIMATE STIFFNESS MODIFICATION FACTORS, KF" %7 conro

Sizes shown are representative of typical BRB sizes. Information on intermediate and larger sizes is available upon request. Sizes shown are representative of typical BRB sizes. Information on intermediate and larger sizes is available upon request.

T Beame ] 4:—; Stiffness Determination of a Composite Element F,.. = 38 ksi (262 MPa) Bay Width, ft (m) F,.= 38 ksi (262 MPa) Bay Width, ft (m)
3

7> ’ Regon e oot T S CAS Pyaa' 1566 2061) 2576 3001 35007) 30(9)  35(10.7) 40(12.2) 45(13.7)  50(15.2) CAS  Pyaal’ 1566 2061 2506 3001 35007) 30(91)  35(107) 40(12.2) 45(137)  50(15.2)
in*(cm?)  kip (kN) SINGLE DIAGONAL in’(cm?)  kip (kN) SINGLE DIAGONAL
20(13)  68(306) 137 1.34 1.31 1.29 1.28 137 135 . 132 1.31 20(13)  68(306) 1.30 1.27 1.25 1.23 1.22 1.30 ) 1.26 1.25
30019 103 448) IEED 133 131 1.29 127 136 135 . 132 131 3.019) 103448 EED 126 124 123 122 1.29 127 } 125 124
40(26) 137(613) 1.44 1.39 1.36 133 131 1.44 1.41 K 137 1.36 40(26) 137(613) 135 1.31 1.28 1.26 125 135 132 ; 1.29 1.28
50(32) 171(754) 1.41 137 134 1.31 1.29 1.41 1.39 . 135 134 50(32)  171(754) 133 1.29 127 125 1.24 133 1.30 } 1.28 127
6.0(39)  205(919) 147 1.42 1.38 135 132 1.47 1.44 ; 1.40 1.38 6039 205919) [EER 1.33 1.30 1.28 1.26 137 134 } 1.31 1.30
7.0(45) 239 (1060) [ERE 142 138 135 133 147 144 . 1.40 138 7045 239 (1060) JIEED 133 130 128 126 137 134 } 131 1.30
8.0(52) 27401225 [JIEES 148 143 139 136 1.55 1.51 ; 1.45 143 8.0(52) 27401225 [IEEE 138 134 131 1.29 143 1.40 ; 136 134
Axial stiffness of yielding 9.0(58) 308 (1367) 1.56 1.49 1.43 1.39 137 1.56 1.52 r 1.46 1.43 9.0(58) 308 (1367) 1.45 1.38 1.35 1.32 1.29 1.44 1.40 . 1.36 1.35
S\f’(;fkgg{]‘ﬁg‘\j,vg?g oint 100(65) 342(1532) [ 1.53 1.47 1.42 1.39 1.61 1.57 ] 1.49 1.47 10.0(65) 342(1532) [IEEE 1.41 137 134 132 1.48 1.44 ) 1.39 137
1071 376 (1673) R 153 1.47 143 1.39 162 1.57 . 1.50 1.47 101 376 1673) KD 142 138 134 132 1.48 1.44 . 1.40 1.38
120770 41001814) KRR 1.58 1.51 1.46 142 1.69 1.63 ] 1.54 1.51 120770 41001814) [JIEEDD 1.46 141 137 134 1.53 1.48 ) 1.43 1.41

/
| - M«’bf’a ‘ Le Le ‘
7

1HOIAH AHO1S
1HOIAH AHO1S

(wey) ¥yl
(wgs) 8L

Effective (Actual) stiffness 14.0 (90) 479 (2121) 1.68 1.56 1.50 1.45 1.42 1.69 1.62 . 1.53 1.50 14.0 (90) 479 (2121) 1.54 1.44 1.40 136 1.34 1.52 1.47 . 1.42 1.40

of composite element 16.0 (103) 547 (2427) 1.79 1.65 1.56 1.51 1.46 1.79 1.70 d 1.60 1.56 16.0(103) 547 (2427) 1.60 1.50 1.45 1.40 1.37 1.59 1.53 g 1.47 1.45

F 20.0(129) 684 (3040) 1.82 1.66 1.57 1.51 1.47 1.82 1.73 K 1.61 1.57 20.0(129) 684 (3040) 1.62 1.51 1.45 1.41 1.38 1.61 1.54 d 1.48 1.45

o P_u = /COSQ = F W Keff Axial Stiffness Adjustment 22.0(142) 752 (3346) 1.86 1.71 1.61 1.55 1.50 1.85 1.76 . 1.65 1.61 22.0(142) 752 (3346) 1.66 1.54 1.48 1.44 1.40 1.64 1.58 . 1.51 1.48

wp
. - . Koo w CoreBrace 26.0(168) 889 (3959) 1.93 1.75 1.64 1.55 1.49 1.93 1.84 . 1.68 1.63 26.0(168) 889 (3959) 1.73 1.58 1.50 1.44 1.40 1.71 1.63 . 1.54 1.50
Brace Elongatlon & Stiffness (EIaStIC) -wp 28.0(181) 958 (4265) 1.80 1.82 1.67 1.59 1.54 1.85 1.91 d 17/ 1.67 28.0(181) 958 (4265) 1.77 1.61 1.53 1.47 1.43 {S/5 1.66 d 1.57 1458
. Effective stiffness of BRB . ;
= _ ASC (KF E) for use in deflection Workpoint Length, ft (m) EPIEN(E)) 24.4(7.4) 28.7(8.7) | 33.1(10.0) | 37.7 (11.5) 20.5(6.3) | 22.4(6.8) 24.4(7.4) 26.5 (8.1) 28.7 (8.7) Workpoint Length, ft (m) BPEXAVA)] 26.9(8.2) 30.8(9.4) | 35.0(10.7) | 39.4(12.0) 23.4(7.1) 25.1(7.7) 26.9(8.2) | 28.8(8.8) 30.8 (9.4)
A, KFE R
- . W18x97 W18x97 W18x97 Wi8x97
9 Kopp = Pu/A :> Keypf = ——— Rigid Assumption X
e

brace LWP If ky and k, are assumed rigid, the

EQ# Brace Force ! - 18.0(116) 616 (2733) 1.79 1.64 1.56 1.50 1.46 1.79 1.71 . 1.59 1.55 18.0(116) 616 (2733) 1.61 1.50 1.44 1.40 1.37 1.59 1.53 . 1.46 1.44
KF = Factor supplied by 24.0(155) 821 (3652) 1.94 1.76 1.64 1.57 1.52 1.96 1.87 . 1.70 1.64 24.0 (155) 821 (3652) 1.72 1.58 1.51 1.46 1.42 1.72 1.63 d 1.55 1.51
P L 30.0 (194) 1026 (4571) 1.82 1.82 1.67 1.59 1.53 1.84 1.91 . 1.72 1.66 30.0 (194) 1026 (4571) 1.77 1.61 1.52 1.47 1.42 1.76 1.67 . 1.57 1.53
O o= grE ="k =
brace — K —
eff Kef f pr analysis Bay Width |l< Bay Width K Bay Width |l< Bay Width N
KF A, E
above equation for KF simplifies to:

W14x109
W14x109
W14x109
W14x109
W14x211

W14x211

W14x211
W14x211

Frame Deflection (Elastic)
sub from @ sub from @ L 1

A P, _ Lwp
Aframe= —2%¢ = Aprame = > — KF = =— =167 F,..= 38 ksi (262 MPa) Bay Width, ft (m) F,..= 38 ksi (262 MPa) Bay Width, ft (m)

cosf Lsc 0.6 Al Py axial'  1546) 2061  25(6) 30001  35(10.7) 30(94)  35(10.7) 40(12.2) 45(137)  50(15.2) Al Py axial®  15(4.6) 2061  25(76) 30091  35(10.7) 30(94)  35(10.7) 40(12.2) 45(137)  50(15.2)

F sub from @ FL, in’(cm?  kip (kN) SINGLE DIAGONAL in*(cm?)  kip (kN) SINGLE DIAGONAL

e Aframe = 5————57 :> Atrame = p = Kerr = 1.67Kge wp 20(13)  68(306) 1.33 1.30 1.28 1.26 1.25 1.33 1.31 : 1.29 1.28 20(13)  68(306) 1.29 1.24 1.22 1.21 1.23 1.28 1.25 : 1.23 1.22
K&‘ff cos<0 ASC KF E cos<0 3.0 (19) 103 (448) 1.32 1.29 1.27 1.25 1.24 1.32 1.30 B 1.28 1.27 3.0(19) 103 (448) 1.28 1.23 1.22 1.21 1.22 1.27 1.25 . 1.23 1.22

4.0 (26) 137 (613) 1.34 1.28 1.26 1.24 1.25 1.32 1.29 a 1.27 1.26
5.0 (32) 171 (754) 1.32 1.26 1.24 1.23 1.24 1.30 1.28 . 1.25 1.24
6.0 (39) 205 (919) 1.36 1.30 1.27 1.25 1.26 1.34 1.31 a 1.28 1.27
7.0 (45) 239 (1060) 1.36 1.30 1.27 1.26 1.26 1.34 1.31 . 1.28 1.27
8.0(52) 274 (1225) 1.42 1.34 1.31 1.29 1.29 1.40 1.36 a 1.32 1.31
9.0 (58) 308 (1367) 1.42 1.34 1.31 1.29 1.29 1.40 137 . 133 1.31
10.0 (65) 342 (1532) 1.46 1.37 1.34 1.31 1.31 1.44 1.40 o 1.36 1.34
11.0(71) 376 (1673) 1.47 1.38 1.34 1.31 1.31 1.45 1.40 . 1.36 1.34
12.0(77) 410(1814) 1.51 1.41 a2/ 1.34 f3s 1.49 1.44 . 1.39 B/
14.0 (90) 479 (2121) 1.50 1.40 1.36 1.33 1.33 1.48 1.43 K 1.38 136
16.0 (103) 547 (2427) 1.57 1.45 1.41 1.37 1.36 1.54 1.48 K 143 1.41
18.0(116) 616 (2733) 1.57 1.45 1.40 1.37 1.36 1.54 1.48 K 1.42 1.40
20.0(129) 684 (3040) 1.58 1.46 141 1.38 1.36 1.55 1.50 K 1.44 1.42
22.0(142) 752 (3346) 1.62 1.49 1.44 1.40 1.38 1.59 1.53 K 1.46 1.44
24.0 (155) 821 (3652) 1.67 1.52 1.46 1.41 1.40 1.63 1.56 d 1.49 1.46
26.0(168) 889 (3959) 1.67 1.52 1.45 1.41 1.39 1.63 1.56 . 1.48 1.45
28.0 (181) 958 (4265) 1.71 1.54 1.48 1.43 141 1.66 1.59 d 1.51 1.48

W18x97 W18x97

Kerr cosO

. This assumption can result in significant error as the 4.0(26) 137(613) 1.38 1.34 1.31 1.29 1.27 1.38 1.36 . 1.33 1.31

Alternate Forms (Elastic) ratio of Lwp/Lsc increases and can underestimate elastic 5032 171 (754) RED 132 130 1.28 1.26 136 134 . 131 130
E deformations. However, since the elastic deformations of

200( y/ )H non-yielding regions calculated with non-rigid assumptions 6.0(39)  205(919) 1.41 1.37 1.33 1.31 1.29 1.41 1.39 . 1.35 1.33

_ E’ “wp are amplified by Cd to calculate their inelastic deformations 7.0 (45)  239(1060) 1.41 1.37 1.33 1.31 1.29 1.41 1.39 . 1.35 1.33

frame — KF sin20 (which over-predicts these deformations, the rigid ) 8.0(52) 274 (1225) 1.48 1.42 1.38 1.35 1.32 1.48 1.45 ’ 1.40 1.38

207/ g—‘:f‘é';“nfg‘i’g‘nr;‘gf)’t?l‘:;?ea;é‘:]"tate'y predict the total inelastic 9.0(58) 308 (1367) [EET 143 138 135 133 1.48 145 . 1.40 138

( E) ’ 10.0 (65) 342 (1532) 1.53 1.46 1.41 1.38 1.35 1.53 1.49 < 1.44 1.41

. . . pe . 11.0(71) 376 (1673) 1.54 1.47 1.42 1.38 1.35 1.54 1.50 . 1.44 1.42

ApprOXImate Stiffness Modification Factor 12.0(77) 410(1814) 1.59 1.51 1.45 1.41 1.37 1.59 1.55 d 1.48 1.45

For LRFD design, use @ = 0.9 in addition to any - \ T T T T T 14.0 (90) 479 (2121) 1.59 1.50 1.44 1.40 137 1.59 1.54 . 1.47 1.44

) . \ "

REGION

factor of safety resulting from the ratio of the \ BEGION Stiffness modification factors for braces lying 16.0(103) 547 2427) [IEEE 1.56 1,50 145 141 1.66 161 ] 153 1.50
required A to the provided Asc. \ STRAIN \ within the enveloped region may not vary linearly 18.0 (116) 616 (2733) 1.67 1.57 1.49 1.44 1.41 1.67 1.62 . 1.53 1.49

. \ across the region. This graph is intended to show

Frame Stiffness L e el oo K e oo A ! 20.0(129) 684 (3040) [IEER 1.58 1.51 1.46 1.42 1.68 1.63 d 1.54 1.51
length and core area. Actual KF values should be 22.0(142) 752 (3346) 1.72 1.62 1.54 1.48 1.44 1.73 1.67 K 1.58 1.54
eelGlhE i vl Coeiees _ 24.0(155) 821 3652) [JEED 1.66 157 151 1.46 1.82 174 ; 161 157
26.0(168) 889 (3959) [EEX 1.66 1.56 1.49 1.44 1.82 174 . 1.61 157
28.0(181) 958 (4265) [JER 1.70 1.59 1.52 1.48 1.86 1.77 K 1.64 1.59
30.0 (194) 1026 (4571) [JED 1.70 1.59 1.52 1.46 1.88 1.79 . 1.65 1.60 30.0(194) 1026 (4571) [JEED 1.54 1.47 1.42 1.40 1.68 1.60 . 1.52 1.48

LI RIIRL TR GUN 21,9 (6.7) | 25.6(7.8) | 29.7(9.0) | 34.0(10.4) | 38.5(11.7) 21.9(6.7) | 23.7(7.2) | 25.6(7.8) | 27.6(8.4) | 29.7(9.0) LTI TO R I (N  25.0 (7.6) | 28.3(8.6) | 32.0(9.8) | 36.1(11.0) | 40.3(12.3) 25.0(7.6) | 26.6(8.1) | 28.3(8.6) | 30.1(9.2) | 32.0(9.8)

Bay Width P Bay Width J Bay Width P Bay Width J

W18x97 W18x97 W18x97 W18x97

~ ~
~ ~

Aframe _

Hy,  KF sin20

Story Drift =

1HOIAH AHO1S
1HOI3H AHOLS

The effective horizontal stiffness can be
summarized by the following statement:

_ F
Aframe_ /Kframe 3

sub from @)

S3718aVvLlL 88 33VvVad83d090 a3ilnog

(w6 v) B9l
(wi9) 30T

Kframe - /Aframe

~ - ~
~ - ~ -
N 7 ~ -

W18x97 W18x97 W18x97 W18x97

Stiffness Modification Factor, KF

A _=5in*(32cm?)
KF values in this chart are based on a 45° brace angle,

. O 14" (360mm) deep columns and 18" (460mm) deep beams. i
For design assistance . : . . : | _ _ _ _ — -
L L L L L L NOTES: 1- KF=Kef/Ksc we where K is the actual WP to WP stiffness of the installed brace and K¢ _, is the stiffness of the indicated core area if it occurred from WP to WP.

° 15 20 25 30 35 40 45 50 The indicated KF factors are expected “base value” (minimums). These can be adjusted upwards somewhat, but doing so can affect overstrength factors and may have
p I ease contact Core Bra ce: (4.6) (6.1) (7.6) (0.1 (10.7) (12.2) (13.7) (15.2) undesirable effects. Coordinate with CoreBrace.

5789 West Wells Park Road Workpoint Length, feet (m)
West Jordan, UT 84081

0w o/ / COREBRACE'

SUPERIOR SEISMIC PERFORMANCE

W14x109
W14x109
W14x109
W14x109
W14x211
W14x211
W14x211
W14x211

Kframe = Kegr cos?6

Indicated KF factors are approx values for the indicated frame geometry and beam/column sizes. Different beam and/or column sizes will result in different KF values.

Indicated core area is minimum cross sectional area of yielding portion of BRB core. Rounding increments used are for convenience only. Other core areas can be provided.

Py_axial is the design yield strength of the BRB equal to: oF A  based on the lower-bound of the yield stress range. Typ yield stress range = 42 ksi = 4 ksi (290MPa + 28MPa) O CERTIFIED
. Where a KF is not given in the table, the brace orientation may result in an unacceptable level of strain. Contact CoreBrace for project specific details. 2] FABRICATOR
. The area of the “Connection Region” (WP to Tip of gusset) is taken to be on average 5x stiffer than the “End Region” of the brace, which results in a semi-rigid offset. <C AnoERECTOR
Values given are intended for schematic design only. Contact CoreBrace for project specific information.

Brace sizes and Stiffness Modification Factors in addition to those shown are available upon request.

. This table was created by considering core strain at 2% story drift minimum as required by AISC 341-16. For other story drifts, values may be different.
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APPROXIMATE CASING SIZES"?®IN (MM) APPROXIMATE CASING SIZES"?® IN (MM) conro Luc BRACE AND CASING INFORMATION

Sizes shown are representative of typical BRB sizes. Information on intermediate and larger sizes is available upon request. Sizes shown are representative of typical BRB sizes. Information on intermediate and larger sizes is available upon request.

F,.. = 38 ksi (262 MPa) Bay Width, ft (m) F,..= 38 ksi (262 MPa) Bay Width, ft (m)
Al Py_axial® 15 (4.6) 20 (6.1) 25(7.6) 30(9.1) 35(10.7) 30(9.1) 35(10.7) 40(12.2) 45(13.7)  50(15.2) Al Py_axial’ 15 (4.6) 20 (6.1) 25(7.6) 30(9.1) 35(10.7) 30(9.1) 35(10.7) 40(12.2) 45(13.7)  50(15.2)
in?(cm?)  kip (kN) SINGLE DIAGONAL CHEVRON in?(cm?)  kip (kN) SINGLE DIAGONAL CHEVRON 2E] m?E
2.0(13) CENEDOMN 18 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) 8 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) 2.0(13) (THELOMN t8 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) t8 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) ) ) cr = W cr = W
OO TENCYM 18 (1203) | t8(t203) | 8(t203) | t8(t203) | t10(t254) | | t8(t203) | t8(t203) | t8(t203) | t8(t203) | t8 (t203) ORI TENCZM 18 (1203) | t8(t203) | t8(t203) | t8(t203) | t10(t254) | | t8(t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) Elastic (Euler) Buckling (—)
CXONPIONSIN EVAGIE) 10 (t254) | t10 (t254) | 10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | t10 (t254) | t10 (t254) | 10 (t254) | t10 (t254) SONPORSIR EVAY RN t10 (t254) | t10 (t254) | t10(t254) | t10(t254) | t10 (t254) 10 (t254) | t10(t254) | 10 (t254) | t10(t254) | t10 (t254) r
5.0(32) WARVELN t10 (t254) | t10(t254) | t10 (t254) | t10(t254) | t10 (t254) t10 (t254) | t10(t254) | t10(t254) | t10(t254) | t10 (t254) 5.0(32) WANVEZ)N t10 (t254) | t10 (t254) | t10 (t254) | 10 (t254) | t10 (t254) 10 (t254) | t10(t254) | t10(t254) | t10 (t254) | t10 (t254)
(FONE) NP LENCIE)M 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | t10(t254) | t10 (t254) | t10(t254) | t10 (t254) FONEE) NP LENCIE)M 10 (t254) | t10 (t254) | t10 (t254) | t10(t254) | t10 (t254) 10 (t254) | t10(t254) | t10 (t254) | t10(t254) | t10 (t254)
VONCHRPEENOEON t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | t10(t254) | t10 (t254) | t10(t254) | t10 (t254) VAONCHBIPECNIOON 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t12 (t305) 10 (t254) | t10 (t254) | t10 (t254) | t10(t254) | t10 (t254)
CRUEPIRIPYLI(PPN 10 (t254) | 10 (t254) | t12(t305) | t12(t305) | t12(t305) 10 (t254) | t10(t254) | t10(t254) | t10(t254) | t12(t305) ONEPIRPYZEEPPIN 10 (t254) | 12 (t305) | t12(t305) | t12(t305) | t12 (t305) 10 (t254) | t10(t254) | t12(t305) | t12(t305) | t12 (t305)
PAONEE) R DENCETYAN 112 (t305) | t12(t305) | t12(t305) | t12(t305) | 12 (t305) 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305) COET R EN(ETYAN 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12 (t305) 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305)
LN R EVACEEPIN t12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12 (t305) 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12 (t305) (NGO R EYACEEYIN t12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305) 112 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305)
X VAV VA7) t14 (1356) | t14 (t356) | t14(t356) | t14 (t356) | t14 (t356) 14 (t356) | t14(t356) | t14 (t356) | t14(t356) | t14 (t356) VAV Y/NGLYE)N t14 (t356) | t14 (t356) | t14(t356) | t14 (t356) | t14 (t356) 14 (t356) | t14(t356) | t14 (t356) | t14 (t356) | t14 (t356)
PRAVAIRREA DIGEAEON 14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) 14 (t356) | t14(t356) | t14 (t356) | t14 (t356) | t14 (t356) PR/ R DNREAEON t14 (t356) | t14 (t356) | t14(t356) | t14(t356) | t14 (t356) t14 (t356) | t14(t356) | t14 (t356) | t14 (t356) | t14 (t356)
EANCIOREYLAPAPANE t14 (t356) | t14 (t356) | t14(t356) | t14(t356) | t14 (t356) 14 (t356) | t14(t356) | t14 (t356) | t14 (t356) | t14 (t356) WCXNCIORYERPAPINE t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) t14 (t356) | t14(t356) | t14(t356) | t14 (t356) | t14 (t356)
EONGEY R YAPZP VAN 116 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) LOICLEI IR APZY V)N 116 (1406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406)
EXN NG [APYERIN 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) (EN NG APYERIN 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406)
PLONCPL) I ENENEN 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) PION(PL)RINCEZNELEION t16 (t406) | 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406)
X EPRIVEPNREY N 16 (t406) | t16 (t406) | t16 (t406) | 16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) XN RIVEPAEEZION 116 (t406) | 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406)
PZX N PANELEPN p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) PZNNGEL)RIR:PANEEYIN 16 (t406) | t16 (t406) | p18 (p457) | p20 (p508) | p20 (p508) | | t16 (t406) | t16 (t406) | 16 (t406) | p18 (p457) | p18 (p457)
PIIONGCEI I ENEELT)N 018 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) LA RIREEAEREN 16 (t406) | p18 (p457) | p18 (p457) | p20 (p508) | p22 (p559) 16 (t406) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457)
PLENGENV LA UYTIN p18 (p457) | p18 (p457) | p18 (p457) | p20 (p508) | p20 (p508) | | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) LA D IEELEACPERN p18 (p457) | p18 (p457) | p20 (p508) | p20 (p508) | p22 (p559) | | P18 (p457) | p18 (p457) | p18 (p457) | P18 (p457) | P20 (p508) 2 28
ELON(EZY R [ PIACEVAN p18 (p457) | p18 (p457) | p18 (p457) | p20 (p508) | p20 (p508) | | p18 (p457) | P18 (p457) | p18 (p457) | P18 (p457) | P18 (p457) ELON(EZY R [PIACEVAN p18 (p457) | p18 (p457) | p20 (p508) | p20 (p508) | p22 (p559) | | P18 (p457) | P18 (p457) | P18 (P457) | P20 (p508) | P20 (p508) FSBPu(KLg) (711) | S ——
UL UGN 20.5(6.3) | 24.4(74) | 28.7(8.7) | 33.1(10.1) | 37.7(11.5) | | 20.5(6.3) | 22.4(6.8) | 24.4(7.4) | 26.5(8.1) | 28.7(8.7) ULLCIN UGN 23.4(71) | 26.9(8.2) | 30.8(9.4) | 35.0(10.7) | 39.4(12.0) | | 23.4(71) | 25.1(7.7) | 26.9(8.2) | 28.8(8.8) | 30.8(9.4) Ireqra = T 2K Rl e e e

Bay Width | e Bay Width J Bay Width . Bay Width N 22 | wider than 16" (406mm). Si‘zes may not be ‘the most econt\;mical.
t = square tube |- t = square tube € 3 FSg = Factor of safety against buckling. Should include (610) : ‘ ;

. ! e C ion O it th Factors () f
p = round pipe W18x97 W18x97 p = round pipe W18x97 W18x97 code-prescribed phi factor, factor to account for initial 21 bfa"c‘fs’fjf";’:,t,‘,’:,’,SB'se,'(‘ﬂm:)‘h‘;;‘e‘gee""’
(rectangular out-of-straightness, and any additional factors as " adjusted to account for length effects.
casings also deemed necessary. G0 | a_ =30 in? (194 cm?)
available) 18 , ‘
(457)

16 — /
@06) [ A_=20in?(129 cm?) | i i /
14 : :
855 | A, =10in2 (65 cm?) ‘
12

1st-Mode Euler Buckling I:’1 I:)2=4|::’1 P3=9P1

N
I

nth-Mode Euler Buckling ~

?El _ n?El 5 m?El o,

Per n = (K€)2 - (Q)Z =n (KL)2
n

Compression Strength

where € = L/n

Proportional
Limit 2 2
Inelastic =n“FP,, Fyp n =n°F, T

1HOIAH AHO1S
LHOIAH AHO1S

Buckling

Slenderness n =2

Casing Demands Approximate Casing Size

(wey) ¥yl
(wg°g) 8L

(rectangular
casings also
available)

W18x97 W18x97

W14x109
W14x109
W14x109
W14x109
W14x211
W14x211
W14x211
W14x211

Adjusted Brace Strength Determination

F,.. = 38 ksi (262 MPa) Bay Width, ft (m) F,.. = 38 ksi (262 MPa) Bay Width, ft (m) F. = PwF,A;c (compression)
Al Py_axial® 15 (4.6) 20 (6.1) 25(7.6) 30(9.1) 35(10.7) 30(9.1) 35(10.7) 40(12.2) 45(13.7) 50(15.2) Al Py_axial® 15 (4.6) 20 (6.1) 25 (7.6) 30(9.1) 35(10.7) 30(9.1) 35(10.7) 40(12.2) 45(13.7) 50(15.2) P wE A A2
in?(cm?)  kip (kN) SINGLE DIAGONAL CHEVRON in?(cm?)  kip (kN) SINGLE DIAGONAL CHEVRON t yoise 10
2.0(13) (EAENIMN  t8 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) 8 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) 2.0(13) (LXELOMN 8 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) t8(t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) F. of material used to fabricate brace yielding cores to (254 : : : Casingsizesi"t”,,‘ischm,ebasedona )
EONGE) RN (G R 8 (1203) | t8(t203) | t8(t203) | t8(t203) | 10 (t254) 8 (t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) EONGE) RN (NG 8 (1203) | t8(t203) | t8(t203) | t8(t203) | t10 (t254) t8(t203) | t8(t203) | t8(t203) | t8(t203) | t8(t203) be established based on coupon testing of individual oo A-sin(2cmy) :m;:'(g';é;% ;zﬁe"eﬁng;g;e:w'um"s
4.0 (26) (EYAGIEIN 110 (t254) | t10(t254) | t10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) CXNPIGRR EVA(GE)N 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | 10 (t254) | t10 (t254) | t10(t254) | t10 (t254) plates. In such cases, R, may be taken equal to 1.0 in 6 ; ; ; ; ; ;
CONEV IR VARVATAN 10 (t254) | t10 (t254) | t10 (t254) | t10(t254) | t10(t254) | | t10 (t254) | t10 (t254) | t10 (t254) | t10(t254) | t10 (t254) CONEV IR VARVATAM 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) the above equations. (See AISC 341) 15215 20 2 30 & s o
ONEL)RRPIENCIEIN £10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | t10 (t254) | t10 (t254) | t10(t254) | t10 (t254) CHONER)RRPIENCIE)N 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) 10 (t254) | t10(t254) | t10 (t254) | t10(t254) | t10 (t254)
VAONCH RPN OIION 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t12 (t305) 10 (t254) | t10(t254) | t10 (t254) | t10(t254) | t10 (t254) VAONCH RPN OTION 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t12 (t305) 10 (t254) | t10 (t254) | t10 (t254) | t10 (t254) | t10 (t254)
CRUEPIRIPYLI(PPIN 10 (t254) | 10 (t254) | t12(t305) | t12(t305) | t12(t305) 10 (t254) | t10(t254) | t10(t254) | t12(t305) | t12(t305) IONEVIRPYZAG PPN 10 (t254) | t12 (t305) | t12(t305) | t12(t305) | t12 (t305) 10 (t254) | t12(t305) | t12(t305) | t12(t305) | t12 (t305)
PAONEE) R DENCETYAN 112 (t305) | t12(t305) | t12(t305) | t12(t305) | 12 (t305) 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305) CXNEEIRRCDERCETYAN t12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305) 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305)
ORI EVACEEPIN t12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12 (t305) 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12 (t305) LONCEHRIREEYAEEYIN t12 (t305) | t12(t305) | t12(t305) | t12(t305) | t14 (t356) 12 (t305) | t12(t305) | t12(t305) | t12(t305) | t12(t305)
UNNVAVRREY XA t14 (1356) | t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) 14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) UCNVAVRRE VNG [TE)N 14 (1356) | t14 (t356) | t14 (t356) | t14(t356) | t14 (t356) 14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356)
PRAVAIRREA DIQEAEON 14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) 14 (t356) | t14(t356) | t14 (t356) | t14 (t356) | t14 (t356) APXONVZARN A DIREAEON t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) | t14 (t356) t14 (t356) | t14(t356) | t14 (t356) | t14 (t356) | t14 (t356)
EANCIOREYLAPAPANE t14 (t356) | t14 (t356) | t14(t356) | t14(t356) | t14 (t356) 14 (t356) | t14(t356) | t14 (t356) | t14 (t356) | t14 (t356) CXNCTORNyLCRPAPIIE t14 (t356) | t14 (t356) | t14 (t356) | t14(t356) | t14 (t356) t14 (t356) | t14(t356) | t14(t356) | t14 (t356) | t14 (t356)
EONGEY R YAPZP VAN 116 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) LCXONGDEIRIR-EYAPZY YN 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | 16 (t406) | t16 (t406) | t16 (t406)
EXN NG [APYERIN 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) (NN CAPYEEIN 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406)
PN PL)ICEZAEIETON 116 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) LN PL)ICEENENETON 116 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406)
X EPRIVEPNEEY N 16 (t406) | t16 (t406) | t16 (t406) | 16 (t406) | t16 (t406) 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) PNV EPREEZION 116 (t406) | t16 (t406) | t16 (t406) | t16 (t406) | t16 (t406) 16 (t406) | 16 (t406) | t16 (t406) | t16 (t406) | t16 (t406)
LN EL - PANEITEPIN p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) PZXN(EL) - PANEITPIN 116 (t406) | p18 (p457) | p18 (p457) | p20 (p508) | p20 (p508) 16 (t406) | t16 (t406) | p18 (p457) | p18 (p457) | p18 (p457)
PIIONGCE I ENEELT )N 018 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p20 (p508) | | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) LA RIEEEAEREN 16 (t406) | p18 (p457) | p20 (p508) | p20 (p508) | p22 (p559) 16 (t406) | t16 (t406) | p18 (p457) | p20 (p508) | p20 (p508)
PLENGENV LA UYTTN p18 (p457) | p18 (p457) | p18 (p457) | p20 (p508) | p22 (p559) | | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) | p18 (p457) LA D IEEEACPERN p18 (p457) | p18 (p457) | p20 (p508) | p20 (p508) | p22 (p559) | | P18 (p457) | p18 (p457) | p18 (p457) | P20 (p508) | p20 (p508)
ELON(EZYRR OPIACEVAN p18 (p457) | p18 (p457) | p20 (p508) | p20 (p508) | P22 (p559) | | P18 (p457) | p18 (p457) | p18 (p457) | p18 (P457) | P20 (p508) ELVON(EZRR OPIACEVAN p18 (p457) | p18 (p457) | p20 (p508) | p22 (p559) | p24 (p610) | | P18 (p457) | p18 (p457) | p18 (p457) | P20 (P508) | P20 (p508)
ILLNTINIIRL LRGN 219 (6.7) | 25.6(7.8) | 29.7(9.0) | 34.0(10.4) | 38.5(11.7) 21.9(6.7) | 23.7(7.2) | 25.6(7.8) | 27.6(8.4) | 29.7(9.0) UL RO AGON 25.0(7.6) | 28.3(8.6) | 32.0(9.8) | 36.1(11.0) | 40.3(12.3) 25.0(7.6) | 26.6(8.1) | 28.3(8.6) | 30.1(9.2) | 32.0(9.8)

Bay Width L Bay Width q Bay Width L Bay Width o ~] ~ ] Schematic BRB Behavior
t = square tube M i t = square tube |- 7

p = round pipe W18x97 W18x97 p = round pipe W18x97 W18x97
(rectangular (rectangular Se

casings also casings also 4 ’
available) available) Se o7
W18x97 W18x97 W18x97

(tension)

Casing Width, in (mm)

Work Point Length, ft (m)

SECT. A SECT.B  |MATERIAL SPECIFICATIONS BRB Protected Zones

CORE PL: A36 CONTROLLED YIELD
STIFFENER PL: A36 (F, = 249 MPa)

LUG PL: A572 GR-50 (F, = 345 MPa)
CASING: A500 GR-B (F, = 318 MPa)
GUSSET/REPAD PL:  A572 GR-50 (F, = 345 MPa)
BOLTS: A490/F2280 SC (Fy = 1035 MPa)

HOI3H AHOLS

1HOIAH AHO1S

1

CORE PL: A36 CONTROLLED YIELD
STIFFENER PL: A36 (F, = 249 MPa)

LUG PL: A572 GR-50 (F, = 345 MPa)
CASING:

ROUND HSS: A500 GR-B (F, = 290 MPa)
PIPE: A53 GR-B (F, = 242 MPa)
GUSSET/REPAD PL: A572 GR-50 (F, = 345 MPa) A SHADED REGIONS INDICATE ___|
BOLTS: A490/F2280 SC (Fy = 1035 MPa) BREB PROTECTED ZONES

n
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ROUND | SQUARE

CASING | CASING

(w6 v) B9l
(w9) 30T

W14x109
W14x109
W14x109
W14x109
W14x211
W14x211
W14x211

W14x211

Grout Fill

NOTES: 1 Casingbuckling checks include a FS of 1.3 accounting for code prescribed phi factors and casing initial out-of-straightness. Additionally, casings are designed for BRB . . Interface
° overstrength and length effects (for braces longer than 35'(10.7m)), and for self-weight and out-of-plane effects. Where casing size is controlled by buckling, alternate Fo r d es ] g n a ss 1 sta n ce Material
casing configurations must maintain the same minimum moment of inertia about the critical axis. Contact CoreBrace for assistance with alternate configurations. ‘
. CoreBrace BRB Casing Sizes are approx square minimums for the indicated frame geometry and beam/column sizes. Different beam/column sizes will affect brace length . Air Gap
and casing size. More economical sizes or shapes may be used unless specifically required otherwise. Round or rectangular casings are also available. p I ease contaCt Core B ra ce'
. Indicated core area is minimum cross sectional area of yielding portion of BRB core. Rounding increments used are for convenience only. Other core areas can be provided.
+ Py oal is the calculated yield force of the BRB equal to: oF A, based on the lower-bound of the yield stress range. Typ yield stress range = 42 ksi +4 ksi (290 MPa +28MPa). 5789 West Wells Park Road
Where casing size is controlled by fit up, alternate core configurations (width x thickness) may allow for reduced casing sizes, on a project specific basis. West Jordan UT 84081
’

. ®
Contact CoreBrace for details. B D R E B R A B E
. Brace and casing sizes other than those shown are available upon request. 801 ,280.0701

. This table was created by considering overstrength at 2% story drift as required by AISC 341-16. For other story drifts, values may be different. SUPERIOR SEISMIC PERFORMANCE TENSION COMPRESSION
. Casing sizes in table are intended for schematic design only. Contact CoreBrace for project specific sizes. WWW.COI‘ebrace.COm

11/2020 5789 West Wells Park Road, West Jordan, UT 84081 ph: 801.280.0701 www.corebrace.com




