BRACE STIFFNESS CALCULATIONS APPROXIMATE STIFFNESS MODIFICATION FACTORS, KF"?®” APPROXIMATE STIFFNESS MODIFICATION FACTORS, KF" % 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.

F,. = 38 ksi (262 MPa) Bay Width, ft (m) Fy.c = 38 ksi (262 MPa) Bay Width, ft (m)

7> F 5':;.2? Tg:;igrf" Ycii'rdei"gezfgﬁ' Tg:;‘gg" ngs.gi . 2Asc3 . p'yiaxia," 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) . 2Asg . p')u,,(ia,4 15 (4.6) 20 (6.1) 25(7.6) 30(9.1)  35(10.7) 30(91)  35(10.7) 40(12.2) 45(13.7)  50(15.2)

P / o ‘——L L 4_‘ in*(cm?)  kip (kN) SINGLE DIAGONAL in?(cm?)  kip (kN) SINGLE DIAGONAL

7 b € € 2.0(13)  68(306) 1.38 1.35 1.32 131 1.29 1.38 1.36 . 1.33 1.32 2.0(13)  68(306) 1.30 1.27 1.25 1.24 1.23 1.30 1.28 g 1.26 1.25

- A 3.019) 103 (448) 1.39 1.35 1.33 131 1.30 1.39 137 . 134 1.33 3.0(19) 103 (448) 1.30 1.27 1.26 1.24 1.23 1.30 1.28 . 1.27 1.26
4.0(26)  137(613) 137 134 1.32 1.30 1.29 137 135 . 1.33 1.32 4.0(26)  137(613) 1.29 1.26 1.25 1.24 1.23 1.29 1.27 . 1.25 1.25
5.0(32)  171(754) 1.39 1.36 133 1.32 1.30 1.39 137 . 134 1.33 5.0(32)  171(754) 1.31 1.28 1.26 1.25 1.24 1.31 1.28 . 1.27 1.26
6.0(39)  205(919) 143 1.40 137 135 1.33 143 141 4 1.38 137 6.0(39)  205(919) 1.30 1.30 1.29 1.27 1.26 1.30 1.32 . 1.29 1.29
7.0(45  239(1060) JEEY 1.38 1.35 1.33 1.32 141 1.40 . 1.37 1.35 7.0(45) 239 (1060) [JEEE 1.29 1.27 1.26 1.25 1.33 1.30 . 1.28 1.27
8.0(52)  274(1225) 1.44 1.40 1.38 135 134 1.44 1.42 4 1.39 1.38 8.0(52) 274(1225) [JEER 1.31 1.29 1.28 1.26 1.35 1.32 . 1.30 1.29

Axial stiffness of yielding 9.0(58) 308(1367) KRS 1.39 1.36 134 133 1.43 1.41 . 138 1.36 9.0(58) 308(1367) [JEEE 1.30 1.28 1.27 1.26 1.33 1.31 . 1.29 1.28

core projected from 100(65 34201532 IS 1.41 1.38 1.36 134 1.45 143 : 1.39 1.38 10065 34201532 [JIEES 131 1.29 1.28 1.26 135 1.32 . 1.30 1.29

1 Afrajme P::u : Stiffness Determination of a Composite Element
CEN
3
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1HOIAH AHO1S
1HOIAH AHO1S

(wey) ¥yl
(wgs) 8L

workpoint to workpoint
11.0(71) 376 (1673) 1.51 1.46 1.43 1.40 1.38 1.51 1.49 K 1.44 1.43 11.0(71) 376 (1673) 1.40 1.35 1.33 1.31 1.29 1.40 1.37 . 1.34 1.33
12.0(77) 410 (1814) 1.47 1.43 1.40 1.37 1.35 1.47 1.45 ¢ 1.41 1.40 12.0(77) 410(1814) 1.37 1.33 1.31 1.29 1.28 1.37 1.34 . 1.32 1.31
1 stiffness of composite 16.0 (103) 547 (2427) 1.51 1.46 1.43 1.40 1.38 1.51 1.49 ¢ 1.44 1.43 16.0(103) 547 (2427) 1.40 1.35 1.33 1.31 1.30 1.40 1.37 . 1.34 1.33
EQ# Brace Force ?20 T element 18.0(116) 616 (2733) 1.52 1.47 1.44 1.41 1.39 1.52 1.50 . 1.45 1.44 18.0(116) 616 (2733) 1.41 1.36 1.34 1.32 1.30 1.41 1.38 . 1.35 1.34
i
Keff Axial Stiffness Adjustment 22.0(142) 752 (3346) 1.56 1.50 1.46 1.43 1.41 1.56 1.53 . 1.48 1.46 22.0(142) 752 (3346) 1.44 1.38 1.35 1.33 1.32 1.44 1.40 . 1.37 1.35
KF = Factor supplied by 24.0(155) 821 (3652) 1.54 1.49 1.45 1.42 1.40 1.54 1.52 ¢ 1.47 1.45 24.0 (155) 821 (3652) 1.43 1.37 1.35 1.33 1.31 1.43 1.39 . 1.36 1.35
. . . K
sc_w
Brace Elongation & Stiffness (Elastic) -wp 28.0(181) 958 (4265) 1.63 1.56 1.51 1.48 1.45 1.63 1.59 d 1.53 1.51 28.0(181) 958 (4265) 1.49 1.42 1.39 1.37 1.35 1.49 1.44 g 1.41 1.39
30.0 (194) 1026 (4571) 1.64 1.57 1.52 1.48 1.45 1.64 1.60 . 1.54 1.52
KF A E - K for use in deflection VST AR GGG ON  23.4(7.1) | 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)
sc eff — pr analysis | Bay Width 5 le Bay Width R Bay Width le Bay Width N
l W18x97 l l W18x97 l
LWP If ke and k are assumed rigid, the
above equation for KF simplifies to:

BRB Effective (Actual) 14.0(90)1|[479/(2121)/ BRI 141 1.38 1.36 1.34 1.45 143 - 1.39 1.38 14.0(90) 479 (2121) RN 1.31 1.29 1.28 1.27 135 1.32 . 1.30 1.29
F/ 20.0 (129) 684 (3040) [JER 152 1.47 1.44 1.42 1.58 1.55 d 1.49 1.47 20.0 (129) 684 (3040) [IEWY 1.39 1.37 1.34 1.32 1.45 1.41 . 1.38 1.37
QO ~- o=F
o Wwp CoreBrace 26.0 (168) 889 (3959) 1.61 1.55 1.50 1.47 1.44 1.61 1.58 . 1.52 1.50 26.0(168) 889 (3959) 1.48 1.41 1.38 1.36 1.34 1.48 1.43 . 1.40 1.38
9 Aprace = M = Pu/ Kerr :> _ KF Asc £ Effective stiffness of BRB U A 0k dG0) 20.5 (6.3) | 24.4(74) | 28.7(8.7) | 331 (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) — L L 137 135 1.50 145 : 141 1.40
9 Korr = Pu/Abmce — Kepr = KF Asc E Rigid Assumption Wigxg7 Wi8x97

W14x109
W14x109
W14x109
W14x109
W14x211

W14x211

W14x211
W14x211

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

A ~ Lwp
Aframe: % :> Aframe = :> KF = LV:C = ﬁ = 1.67 :> F,..= 38 ksi (262 MPa) Bay Width, ft (m) F,.. = 38 ksi (262 MPa) Bay Width, ft (m)

Asc3 Py,axial4 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) Asc3 Py,axial4 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)
F sub from € F Ly, _ in2(cm?)  kip (kN) SINGLE DIAGONAL in2(cm?)  kip (kN) SINGLE DIAGONAL
Aframe = - 2n :> Aframe = 5 Kef f = 1'67KSC_Wp 2.0(13)  68(306) 1.33 1.30 1.28 1.27 1.26 1.33 1.31 . 1.29 1.28 2.0(13)  68(306) 1.28 1.24 1.23 1.22 1.21 1.28 1.25 . 1.23 1.23

K, cos~0 KF A.. E cos“6
eff sc 3.0(19) 103 (448) 1.33 1.31 1.29 1.27 1.26 1.33 1.32 . 1.30 1.29 3.0(19) 103 (448) 1.29 1.25 1.23 1.22 1.21 1.29 1.26 . 1.24 1.23

. This assumption can result in significant error as the 4.0(26)  137(613) 1.32 1.30 1.28 1.26 1.25 1.32 1.31 . 1.29 1.28
Alternate Forms (Elastic) ratlo of Lup/Lc increases and can underestimate elastic 5032 1710754 [JEEE 131 1.29 1.28 1.27 133 132 i 1.30 1.29
zq)(Fy/ ) H non-yielding regions calculated with non-rigid assumptions 6.0(39) 205 (919) 1.37 1.34 1.32 1.30 1.29 1.37 1.36 - 1.33 1.32
_ E’ “wp are amplified by Cd to calculate their inelastic deformations 7.0 (45 239 (1060) 1.36 1.33 1.31 1.29 1.28 1.36 1.34 . 1.32 1.31
frame — . (which over-predicts these deformations, the rigid 8.0(52) 274 (1225) 1.38 1.35 1.33 1.31 1.30 1.38 1.36 1.34 1.33
KF sin26 assumption may more accurately predict the total inelastic 9.0(58) 308 (1367) 1'37 1'34 1'32 1'30 1'29 1'37 1'35 . 1'33 1'32

A 20( y/ ) deformations of the element. - . . = = - = = = = =
frame — E 10.0 (65) 342 (1532) 1.38 1.35 1.33 1.31 1.30 1.38 1.37 . 1.34 1.33
H,, KF sin26 . . .ps . 11.0(71) 376 (1673) 1.44 1.40 1.37 1.35 1.33 1.44 1.42 . 1.39 1.37

14

Approximate Stiffness Modification Factor 120(77) 41001814 [JIRRED) 137 134 133 131 1.40 1.39 : 1.36 1.34

For LRFD design, use @ = 0.9 in addition to any - - - . : 5 5 5 14.0(90) 479 (2121) |EER 1.35 1.33 1.31 1.30 1.38 1.37 . 1.34 1.33
factor of safety resulting from the ratio of the Stiffness modification factors for braces lying 16.0(103) 547 (2427) [T 1.40 137 135 133 1.44 1.42 : 138 1.37

required Asc to the provided A, ‘ within the enveloped region may not vary linearly 18.0(116) 616 (2733) [ 1.41 1.38 1.36 1.34 1.45 1.43 . 1.39 1.38
Frame Stiffness 3;2052rt‘2faﬁg;g;;;';'}fig’gf&;ig"j@’:ﬁ;ﬂ;"t5h°‘" 20.0(129) 684 (3040) [JERT 1.45 1.41 1.39 1.36 1.49 1.47 ; 1.43 1.41
length and core area. Actual KF values should be 22.0(142) 752 (3346) 1.48 1.43 1.40 1.38 1.36 1.48 1.45 . 1.42 1.40
coordinated with CoreBrace. 24.0 (155) 821 (3652) [T 1.42 1.39 1.37 1.35 1.46 1.44 g 1.41 1.39
26.0(168) 889 (3959) IR 1.47 1.43 1.41 1.38 1.52 1.49 . 1.45 1.43
28.0(181) 958 (4265) KR 1.48 1.44 1.41 1.39 1.53 1.51 ; 1.46 1.44
30.0(194) 1026 4571) [JIEET) 1.49 1.45 1.42 1.40 1.54 1.51 1.47 1.45 30.0(194) 1026 (4571) D 1.38 1.36 1.33 1.32 1.48 1.41 . 1.37 1.36

TG ENTOREGON 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) NI L ETO RGN 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

~ -’
~ ”

~ - ~
~ - ~ -
N 7 ~ -

W18x97 W18x97 W18x97 W18x97

W18x97 W18x97

Kerr cosO

4.0 (26) 137 (613) 1.28 1.24 1.22 1.21 1.20 1.28 1.25 g 1.23 1.22
5.0(32) 171 (754) 1.29 1.25 1.23 1.22 1.21 1.29 1.26 . 1.24 1.23
6.0(39)  205(919) 1.33 1.27 1.26 1.24 1.23 1.33 1.29 3 1.27 1.26
7.0(45)  239(1060) 1.31 1.26 1.25 1.24 1.23 1.31 1.27 . 1.25 1.25
8.0(52) 274 (1225) 1.34 1.28 1.26 1.25 1.24 1.34 1.29 g 1.27 1.26
9.0(58)  308(1367) 1.32 1.27 1.25 1.24 1.23 1.32 1.28 . 1.26 1.25
10.0(65) 342(1532) 1.34 1.28 1.26 1.25 1.24 1.34 1.30 3 1.27 1.26
11.0(71) 376 (1673) 1.39 1.32 1.30 1.28 1.27 1.39 1.34 . 1.31 1.30
12.0(77) 410(1814) 1.36 1.29 1.28 1.26 1228 1.36 1.31 9 1.28 1.28
14.0(90) 479 (2121) 1.34 1.28 1.26 1.25 1.24 1.34 1.29 . 1.27 1.26
16.0 (103) 547 (2427) 1.39 1.32 1.30 1.28 1.27 1.39 1.33 o 1.31 1.30
18.0(116) 616 (2733) 1.39 1.32 1.30 1.29 1.27 1.39 1.34 . 1.31 1.30
20.0(129) 684 (3040) 1.43 1.35 1.33 1.31 1.29 1.43 1.37 3 1.34 1.33
22.0(142) 752(3346) 1.42 1.34 1.32 1.30 1.29 1.42 1.36 . 1.33 1.32
24.0 (155) 821 (3652) 1.41 1.33 1.31 1.29 1.28 1.41 1.35 o 1.32 1.31
26.0(168) 889 (3959) 1.46 1.37 1.34 1.32 1.31 1.46 1.39 . 1.36 1.34
28.0(181) 958 (4265) 1.47 1.38 1.35 1.33 1.31 1.47 1.40 g 1.36 1.35

Story Drift =

1HOIAH AHO1S
1HOI3H AHOLS

The effective horizontal stiffness can be
summarized by the following statement:
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Stiffness Modification Factor, KF

W14x109
W14x109
W14x109
W14x109
W14x211
W14x211
W14x211
W14x211

Kframe = Kegr cos?6

KF values in this chart are based on a 45° brace angle,

For design assistance 14" (360mm) deep columns and 18" (460mm) deep beam:s. é é

1.00 - — NOTES: 1- KF=Kef/Ksc WthereKeffistheactuaIWPtoWPstiffnessoftheinstalled brace and K¢, is the stiffness of the indicated core area if it occurred from WP to WP.

. T 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 ea se co nta Ct Co re B ra ce ° (;g) (111.2) (62_?) (;g) (22) (130?7) (1‘;(_)2) (143.57) (15592) undesirable effects. Coordinate with CoreBrace.

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

arwin corebrace.com COREBRACE -

SUPERIOR SEISMIC PERFORMANCE

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.

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)

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.

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. I : D R E B R A E E

Values given are intended for schematic design only. Contact CoreBrace for project specific information. N
Brace sizes and Stiffness Modification Factors in addition to those shown are available upon request. SUPERIOR SEISMIC PERFORMANCE

This table was created by considering core strain at 2% story drift minimum as required by AISC 341-10. For other story drifts, values may be different.
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APPROXIMATE CASING SIZES"® IN (MM) APPROXIMATE CASING SIZES"® IN (MM) conro PINNED 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.

Fysc = 38 ksi (262 MPa) Bay Width, ft (m) Fysc = 38 ksi (262 MPa) Bay Width, ft (m) 1st-Mode Euler Buckling P, P,=4P, P3=9P 1

As Py,axial4 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) As Pyﬁaxiall' 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) \l/

in?(cm?  kip (kN) SINGLE DIAGONAL CHEVRON in*(cm?)  kip (kN) SINGLE DIAGONAL CHEVRON w2E] n?E
PICERRCEIEL N t8 (1203.2) | 18 (1203.2) | 18 (t203.2) | 18 (t203.2) | t8(t203.2) | | t8(t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) PR RN CEIEL N t8 (1203.2) | 18 (1203.2) | 18 (t203.2) | 18 (t203.2) | t8(t203.2) | | t8(t203.2) | t8 (t203.2) | t8 (t203.2) | 18 (1203.2) | t8 (1203.2) _ . Por = wDz =T o
OLCENRTENCEIN t8 (1203.2) | t8 (1203.2) | 18 (t203.2) | t8 (t203.2) | t8(t203.2) | | t8(t203.2) | t8 (t203.2) | t8(t203.2) | t8(t203.2) | t8 (t203.2) ENCEILECYEN t8 (1203.2) | t8 (t203.2) | t8(1203.2) | 18 (t203.2) | t8 (t203.2) | | t8(t203.2) | t8(t203.2) | t8 (t203.2) | t8(t203.2) | t8 (1203.2) Elastic (Euler) Buckling (—)
LI EVAGIE t8 (1203.2) | t8(1203.2) | t8(t203.2) | t8(t203.2) | t8(t203.2) | | t8 (t203.2) | 8 (t203.2) | t8 (t203.2) | t8(t203.2) | t8 (t203.2) NPT IEFAGEN 8 (t203.2) | 18 (t203.2) | t8 (t203.2) | t8(t203.2) |10 (254.0)| | t8(t203.2) | 8 (t203.2) | t8 (t203.2) | 18 (t203.2) | 8 (t203.2) r N
ENERRISVANTAIAN t8 (t203.2) | 18 (t203.2) | 18 (t203.2) |t10 (t254.0) |10 (t254.0)| | t8 (£203.2) | t8 (t203.2) | t8(t203.2) | t8(t203.2) | t8(t203.2) ENERRISVANTZAN t8 (t203.2) | 8 (t203.2) |t10 (t254.0) |10 (t254.0) |10 (t254.0)| | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) |10 (t254.0) | t10 (254.0) I
OLELPIECIEN t10 (t254.0) | t10 (t254.0) | £10 (t254.0) | £10 (t254.0) | £10 (1254.0) | | £10 (£254.0) | £10 (t254.0) |10 (t254.0) |t10 (t254.0) |t10 (t254.0) OED LI t10 (£254.0) [ 10 (t254.0) [ £10 (£254.0) | £10 (£254.0) [ £10 (254.0) | [£10 (t254.0) [ £10 (254.0) | 10 (£254.0) | 10 (t254.0)[ 10 (t254.0) <
NS PECAEN 110 (254.0) | 110 (1254.0) [ 110 (1254.0) |10 (1254.0) |10 (t254.0)| [t10 (t254.0) |10 (t254.0) |10 (t254.0) | t10 (£254.0) | t10 (£254.0) S PECAIEON 10 (254.0) | 110 (1254.0) [ 110 (1254.0) [ 110 (1254.0) |10 (t254.0) | [t10 (t254.0)[t10 (t254.0) [ t10 (t254.0) | t10 (t254.0) | t10 (t254.0)
P TZAEP PN 110 (1254.0) | 10 (t254.0) | £10 (t254.0) | 110 (t254.0) [ £10 (254.0) | [£10 (254.0) [£10 (1254.0) [t10 (£254.0) [t10 (t254.0) [t10 (t254.0) N PTZAEPPEN 110 (1254.0) |10 (t254.0) | £10 (t254.0) | 110 (t254.0) [ £10 (254.0) | |10 (254.0) [ 110 (254.0) [ 110 (t254.0) [ 10 (t254.0)[ 10 (t254.0)
EXNEL N EELERCEGZAN 10 (t254.0) [t10 (£254.0) [t10 (t254.0) |10 (t254.0) | 110 (t254.0) | |£10 (t254.0) | £10 (t254.0) |10 (t254.0) [t10 (t254.0) [t10 (t254.0) NG ERENEEGZAN 10 (£254.0) [ 10 (£254.0) | £10 (£254.0) | £10 (t254.0) | t12 (t304.8) | |10 (t254.0) | 110 (254.0) | 110 (t254.0) | 10 (t254.0)| 10 (t254.0)
OGS L PXEEE PN 10 (£254.0) | £10 (£254.0) | £10 (£254.0) | £10 (t254.0) | t12 (t304.8) | [£10 (£254.0) [t10 (£254.0) [t10 (£254.0) [t10 (t254.0) [£10 (t254.0) O IEEZPXEEEPIN 10 (£254.0) [ £10 (£254.0) | £10 (£254.0) | £12 (£304.8) [ t12 (304.8) | [£10 (254.0) [ 110 (t254.0) [ 10 (£254.0) | 10 (t254.0) [ 10 (t254.0)
AUz 112 (1304.8) [ 112 (1304.8) | 112 (t304.8) | t12 (t304.8) | t12 (t304.8) | |t12 (t304.8) |t12 (£304.8) | t12 (t304.8) | £12 (t304.8) | 112 (304.8) LA AWz 112 (1304.8) [ 112 (1304.8) |12 (1304.8) | t12 (t304.8) | t12 (t304.8) | |t12 (t304.8) | t12 (t304.8) | t12 (t304.8) | t12 (304.8) | 112 (304.8)
PNz CAEAZON 112 (1304.8) [ 112 (1304.8) [ 112 (1304.8) [ 112 (1304.8) |12 (1304.8) | [t12 (t304.8) [t12 (t304.8) |12 (t304.8) | t12 (t304.8) | t12 (£304.8) ANz OGN 112 (1304.8) [ 112 (1304.8) [ 112 (1304.8) [ 112 (1304.8) [t12 (1304.8) | | 112 (1304.8) [t12 (1304.8) | t12 (t304.8) | t12 (t304.8) | t12 (t304.8)
PRNCTOIEZIPEPEIN t12 (t304.8) | 112 (t304.8) | 112 (t304.8) | 112 (t304.8) | 112 (304.8) | [£12 (304.8) [112 (t304.8) [ 112 (t304.8) [t12 (t304.8) |12 (t304.8) PANCOIZZIPEPEIN t12 (t304.8) | 112 (t304.8) | 112 (t304.8) | 112 (t304.8) | 112 (304.8) | 112 (1304.8) | 112 (304.8) [ 112 (304.8) | 12 (t304.8) | 112 (t304.8)
OB AR N 112 (1304.8) | t12 (304.8) | t12 (t304.8) |12 (t304.8) |12 (t304.8) | |12 (t304.8) [t12 (t304.8) | £12 (t304.8) | t12 (t304.8) | t12 (304.8) O ZAPZ PN 112 (1304.8) |12 (t304.8) |12 (t304.8) | t14 (t355.6) | t14 (t355.6) | |t12 (t304.8) | t12 (t304.8) | t12 (t304.8) | t12 (t304.8) | 112 (304.8)
EXMORIGEPEEN t14 (1355.6) [ 114 (6355.6) |14 (£355.6) |14 (t355.6) |14 (t355.6) | |t14 (£355.6) |t14 (t355.6) |14 (t355.6) | t14 (t355.6) | t14 (£355.6) EXORIGEFPZEEN t14 (1355.6) [ 114 (355.6) | 114 (£355.6) |14 (t355.6) |14 (t355.6) | | t14 (t355.6) | t14 (t355.6) |14 (t355.6) | t14 (t355.6) | t14 (t355.6)
NP ML EAE LN 114 (1355.6) | 114 (1355.6) | t14 (1355.6) | 114 (1355.6) | 114 (1355.6) | |t14 (t355.6) |t14 (t355.6) |t14 (t355.6) | t14 (t355.6) | t14 (£355.6) TN ML CAELZON t14 (£355.6) | t14 (t355.6) | 114 (t355.6) | t14 (1355.6) | 114 (1355.6) | |14 (1355.6) | 114 (1355.6) | 14 (1355.6) | 14 (1355.6) | t14 (1355.6)
PPN MIEPAEEL N t14 (1355.6) | 114 (1355.6) | t14 (£355.6) | 14 (t355.6) | 114 (t355.6) | |t14 (t355.6) [t14 (t355.6) [t14 (t355.6) [ 114 (355.6) | 114 (£355.6) PPN AN ZPAEEL N 14 (1355.6) | 114 (1355.6) | 114 (1355.6) | 114 (1355.6) | 114 (1355.6) | | 114 (1355.6) | 114 (1355.6) | 14 (355.6) | 114 (1355.6) | t14 (1355.6)
PINN DM PANELEFIN 14 (£355.6) | t14 (t355.6) | t14 (t355.6) | t14 (t355.6) | 114 (355.6) | |t14 (355.6) [t14 (1355.6) [t14 (t355.6) [t14 (t355.6) |14 (t355.6) PZNN M PANELEZIN 14 (£355.6) | 114 (t355.6) | t14 (t355.6) | t14 (t355.6) | 116 (t406.4)| |114 (1355.6) | 114 (355.6) | t14 (355.6) | 14 (t355.6) | t14 (355.6)
TN MCERNEREN t14 (1355.6) | 14 (355.6) | 114 (£355.6) |16 (t406.4) |16 (t406.4) | |t14 (£355.6) |t14 (t355.6) |14 (t355.6) |14 (£355.6) | t14 (£355.6) TN MCERNEREN 14 (1355.6) | 14 (t355.6) | 116 (t406.4) |16 (t406.4) |16 (t406.4) | | t14 (t355.6) | 14 (t355.6) | t14 (t355.6) | t14 (t355.6) | t16 (t406.4)
PR UPIS N 16 (£406.4) | 116 (t406.4) | £16 (406.4) | £16 (1406.4) | 116 (t406.4)| 116 (1406.4) [ 116 (t406.4) [t16 (t406.4) [t16 (t406.4) |t16 (t406.4) PENEDREEUPIS N 16 (£406.4) | 116 (t406.4) | £16 (t406.4) | £16 (1406.4) [ 116 (t406.4)| [ t16 (1406.4) | 116 (t406.4) | t16 (t406.4) | t16 (t406.4) | t16 (t406.4)
NI CETAV 116 (t406.4) | 116 (t406.4) | £16 (t406.4) | £16 (1406.4) | t16 (1406.4) | |t16 (t406.4) [t16 (t406.4) [t16 (t406.4) | 116 (t406.4) | 116 (t406.4) ENCELMETPTACETAN t16 (t406.4) | 116 (t406.4) | 116 (1406.4) | 116 (1406.4) | 116 (1406.4)| | 116 (1406.4) | 116 (1406.4) | 116 (t406.4) | t16 (t406.4) | t16 (t406.4) s grap _

(AR TR 20.5(6.3) | 24.4(7.4) | 28.7(8.7) | 33.1(10) [ 37.7(11.5) | | 20.5(6.3) | 22.4(6.8) | 24.4(7.4) | 26.5(8.1) | 28.7(8.7) (ORI RGN 23.4(7.1) | 26.9(8.2) | 30.8(9.4) | 35.0(10.7) | 39.4(12.0) | | 23.4(7.1) | 251(7.7) | 26.9(8.2) | 28.8(8.8) | 30.8(9.4) Casing Demands s | [Pt e

lo Bay Width N . Bay Width K| Bay Width P Bay Width R 2 7 casings will F)e used for casings wider than 16" (406.4 mm).
I il I 1l N < ’l FSpP.(KLg)
t = square tube W18x97 W18x97 t = square tube W18x97 _—

W18x97 I d =
(round pipe (round pipe rear m2E
casing also casing also
available) available)

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“Fy Fer n = n°F T T

1HOIAH AHO1S
LHOIAH AHO1S

Buckling

Slenderness n=1 n=2

Approximate Casing Size

This graph is intended to show the general relationship of

(wey) ¥yl
(wg°g) 8L

A, =30in?*(194cm?)

16
- (406.4)

W14x109
W14x109
W14x109
W14x109
W14x211

W14x211

W14x211
W14x211

Adjusted Brace Strength Determination A, =20in*(129 cm)

14
W18x97 W18x97 (355.6)

Casing Width, in (mm)

FP. = PwE, A, (compression)
F,..= 38 ksi (262 MPa) Bay Width, ft (m) F,..= 38 ksi (262 MPa) Bay Width, ft (m) p wFE.A (tension)
. 2Asc3 . p'yiaxia," 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) . zAsc3 ) P'y,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) t yaise A_=10in
in’(cm?)  kip (kN) SINGLE DIAGONAL CHEVRON in’(cm?)  kip (kN) SINGLE DIAGONAL CHEVRON F, of material used to fabricate brace yielding cores to 10 |(65cm)
2.0(13) CEREDIMN 18 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) 2.0(13) (XENIMN t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) be established based on coupon testing of individual Casing sizesinthis chart are based on 2 45°
EFONEE) RIS ERCE )M 8 (6203.2) | t8 (t203.2) | 8 (t203.2) | 8 (t203.2) | t8 (t203.2) 8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) SHONGE) RN ERVY R t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | 8 (t203.2) t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) plates. In such cases, R, may be taken as equal to 1.0 A =5inE2cm) ?53335'3“:{;1 e(;ﬁif’er::;deepcolumnsand
CONPI RIS EVACIEN 8 (t203.2) | 8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8(t203.2) | | t8 (t203.2) | t8 (t203.2) | 8 (t203.2) | t8 (t203.2) | t8 (t203.2) NPT RIREVAGIEIN t8 (t203.2) | 8 (t203.2) | t8 (t203.2) | t8 (t203.2) |t10 (t254.0)| | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) | 8 (t203.2) | 8 (t203.2) in the above equations. (See AISC 341) <
5.0(32) WVARVAT)MN 18 (t203.2) | t8 (t203.2) |t10 (t254.0) | t10 (t254.0) | t10 (t254.0) 8 (t203.2) | t8 (t203.2) | t8 (t203.2) | t8 (t203.2) |t10 (t254.0) 5.0(32) WANVEL)N t8 (t203.2) |t10 (t254.0) | t10 (t254.0) |10 (t254.0) [t10 (t254.0) 8 (t203.2) | t8(t203.2) | t10 (t254.0) | t10 (t254.0) | t10 (t254.0)
CHONER) RPN CEE)N 10 (£254.0) |10 (£254.0) | 10 (t254.0) | 10 (t254.0) | 10 (t254.0) | |t10 (t254.0) [t10 (t254.0) |t10 (t254.0) | 10 (t254.0) | 10 (t254.0) (FONEE)REPHENCIE)M 10 (t254.0) | 10 (t254.0) | t10 (t254.0) | t10 (t254.0) [t10 (t254.0) | |t10 (t254.0) | t10 (t254.0) [ t10 (t254.0) | t10 (t254.0) | 10 (t254.0)
VANCHRIPEENEOTION £10 (t254.0) |10 (t254.0) (10 (t254.0) [t10 (t254.0) | 10 (t254.0) | |10 (t254.0) | t10 (t254.0) [t10 (t254.0) [t10 (t254.0) [t10 (t254.0) VAONCEHRIPEENETION £10 (t254.0) |10 (t254.0) (10 (t254.0) [t10 (t254.0) | t10 (t254.0) | |10 (t254.0) [t10 (t254.0) |10 (t254.0) | t10 (t254.0) | t10 (t254.0)
CRUEPIRIPYZX(PPEIN 10 (254.0) | 10 (t254.0) | 10 (t254.0) | t10 (t254.0) |10 (t254.0) | [t10 (t254.0) [t10 (t254.0) | t10 (t254.0) | t10 (t254.0) | t10 (t254.0) CIONEVIRP Y ZEPPE)N 10 (t254.0) | t10 (t254.0) (10 (t254.0) | t10 (t254.0) (12 (t304.8) | |t10 (t254.0) [ t10 (t254.0) | t10 (t254.0) | t10 (t254.0) [ t10 (t254.0)
CONEE L ERCET7AN 10 (t254.0) | 10 (t254.0) | 10 (t254.0) |10 (t254.0) [t12 (t304.8) | |t10 (t254.0) | 10 (t254.0) | 10 (t254.0) | t10 (t254.0) |10 (t254.0) RIONEE) R ENCELYAN 110 (t254.0) |10 (t254.0) | t10 (t254.0) |10 (t254.0) [t12 (t304.8) | |t10 (t254.0) | 10 (t254.0) [t10 (t254.0) | t10 (t254.0) | 10 (t254.0)
(OGN REEPNCEEPIN €10 (6254.0) | 10 (£254.0) | £10 (t254.0) |12 (t304.8) [t12 (t304.8) | |10 (t254.0) | 10 (t254.0) | t10 (t254.0) | £10 (t254.0) |10 (t254.0) (OGN REZPRCEEYIN €10 (£254.0) | 10 (t254.0) | £12 (t304.8) |12 (t304.8) [t12 (t304.8) | |t10 (t254.0) | 10 (t254.0) [ t10 (t254.0) [ £10 (t254.0) | t12 (t304.8)
VANV N[N 12 (6304.8) | 12 (t304.8) | 12 (t304.8) | t12 (t304.8) | t12 (t304.8) | [t12 (t304.8) [t12 (t304.8) |t12 (t304.8) | t12 (t304.8) | t12 (t304.8) (ONVAVRRE VNG [E)N 12 (6304.8) |12 (t304.8) | t12 (t304.8) | t12 (t304.8) | t12 (t304.8) | |t12 (t304.8) | 12 (t304.8) | t12 (t304.8) | t12 (t304.8) | t12 (t304.8)
(PROVARIRE EEAEN) 12 (t304.8) | 12 (t304.8) | t12 (t304.8) | t12 (t304.8) [t12 (t304.8) | [t12 (t304.8) |t12 (t304.8) | t12 (t304.8) | 12 (t304.8) | t12 (t304.8) PRONVZ RN DEREAEON 12 (£304.8) | t12 (t304.8) (12 (t304.8) | t12 (t304.8) [t12 (t304.8) | |t12 (t304.8) | t12 (t304.8) |t12 (t304.8)|t12 (t304.8) [ t12 (t304.8)
EANCIORIE VS APAPANE 112 (t304.8) | 112 (t304.8) (112 (t304.8) [t12 (t304.8) [t12 (t304.8) | |12 (t304.8) | t12 (t304.8) | t12 (t304.8) |t12 (t304.8) [t12 (t304.8) (CRNET) RSy LCRPAPE I t12 (t304.8) (12 (t304.8) | t12 (t304.8) [t12 (t304.8) |t14 (t355.6) | |t12 (t304.8) [t12 (t304.8) | t12 (t304.8) [t12 (t304.8) | t12 (t304.8)
(CHONGDEI IR Y AP VYN 12 (t304.8) | t12 (t304.8) | t12 (t304.8) [t12 (t304.8) [t12 (t304.8) | |t12 (t304.8) | t12 (t304.8) | t12 (t304.8) | t12 (t304.8) |12 (t304.8) (CONGDEIRIRCY Y AP PV N 12 (t304.8) | t12 (t304.8) | t12 (t304.8) [t12 (t304.8) [t14 (£355.6) | |t12 (t304.8) |12 (t304.8) | t12 (t304.8) [ t12 (t304.8) | t12 (t304.8)
(NGO BIN APYEEIN 14 (1355.6) | t14 (t355.6) [ t14 (£355.6) [t14 (£355.6) |14 (t355.6) | |t14 (t355.6) | t14 (t355.6) |t14 (t355.6) [t14 (£355.6) |t14 (t355.6) NGO BIR APYEEIN 14 (355.6) | t14 (t355.6) [t14 (£355.6) [t14 (£355.6) |14 (t355.6) | |t14 (t355.6) | t14 (t355.6) |t14 (t355.6) | t14 (£355.6) | t14 (t355.6)
LN PL)RICEZRENETON t14 (t355.6) | t14 (t355.6) [t14 (£355.6) | t14 (t355.6) | t14 (t355.6) | |t14 (t355.6) |t14 (t355.6) [t14 (t355.6) [t14 (t355.6) | t14 (t355.6) PLONEPL)RICEZRENETON t14 (t355.6) [ t14 (t355.6) [t14 (t355.6) | t14 (t355.6) | t14 (t355.6) | |t14 (t355.6) [t14 (t355.6) |t14 (t355.6) | t14 (t355.6) | t14 (t355.6)
PRNEYIRIVEPREEZTIN t14 (t355.6) [t14 (t355.6) [t14 (t355.6) | t14 (t355.6) | 14 (t355.6) | |t14 (t355.6) |t14 (t355.6) [t14 (t355.6) [t14 (t355.6) [ t14 (t355.6) PPREY)RIVEPREELION t14 (t355.6) [t14 (t355.6) [t14 (t355.6) [t14 (t355.6) | t14 (t355.6) | |t14 (t355.6) |t14 (t355.6) | t14 (t355.6) |t14 (t355.6) | t14 (t355.6)
PZAACER) IR PANELEYIN 14 (t355.6) [t14 (t355.6) [t14 (t355.6) [t14 (t355.6) | t16 (t406.4) | |t14 (t355.6) |t14 (t355.6) [t14 (t355.6) [t14 (t355.6) [t14 (t355.6) LR R PARETLYIN t14 (t355.6) [ t14 (t355.6) [t14 (t355.6) [t14 (t355.6) [t16 (1406.4) | |t14 (t355.6) | t14 (t355.6) | t14 (t355.6) | t14 (t355.6) | t14 (t355.6)
PLIONGCEI IR ENERLT )N 114 (6355.6) | 14 (£355.6) | t14 (t355.6) | t16 (t406.4) [t16 (t406.4) | |t14 (t355.6) | 14 (t355.6) | t14 (t355.6) | t14 (t355.6) | t14 (t355.6) PLIONGCEI IR ENERLT)N 14 (6355.6) | t14 (£355.6) | 16 (t406.4) | t16 (t406.4) [t16 (t406.4) | |t14 (t355.6) | t14 (t355.6) | t14 (t355.6) | t16 (t406.4) | t16 (t406.4)
PLENGENVRIRCLE AUV £16 (t406.4) | 16 (t406.4) [ 16 (t406.4) | 16 (t406.4) | 16 (t406.4) | |16 (t406.4) | t16 (t406.4) [t16 (t406.4) [t16 (t406.4) | t16 (t406.4) PLENGELVRICEE AUV £16 (t406.4) | t16 (t406.4) [ 16 (t406.4) |16 (t406.4) | 16 (t406.4) | |16 (t406.4) | t16 (t406.4) | t16 (t406.4) | t16 (t406.4) | t16 (t406.4)
ELONEEZ) IR OPIACEVANY t16 (t406.4) |16 (1406.4) |16 (t406.4) | 116 (t406.4) | 116 (t406.4) | |16 (t406.4) | t16 (t406.4) |16 (t406.4) [t16 (t406.4) |16 (t406.4) ELONCEZ) IR OPIACEVANY t16 (t406.4) |16 (1406.4) |16 (t406.4) | 116 (t406.4) | 16 (t406.4) | |16 (t406.4) [ t16 (t406.4) | t16 (t406.4) | t16 (t406.4) | t16 (t406.4)
NIRRT RGUN 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) LRI R G 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 ~—
l<—>1 < l(—)l € >
t = square tube ’I t = square tube I I -

L W18x97 W18x97 L W18x97 W18x97
(rognd pipe (rognd pipe ~ P
casing also casing also S -
available) available)

8
(20325 20 30 35 40 45
(4.6) (6.1) 9.1) (10.7) (12.2) (13.7)

Workpoint Length, ft (m)

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)
PIN A193 GR-B (F, = 930 MPa) MIN

1HOIAH AHO1S
HOI3H AHOLS

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 PL: A572 GR-50 (Fy =345 MPa) | SHADED REGIONS INDICATE

PIN: A193 GR-B (F, = 930 MPa) MIN BRB PROTECTED ZONES
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Schematic BRB Behavior
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Grout Fill

NOTES: 1. CoreBrace BRB Casing Sizes are approx square minimums for the indicated frame geometry and beam/column sizes. Different beam/column sizes will affect brace . . Interface
° length and possibly casing size. More economical sizes may be used unless specifically required otherwise. Round casings of similar size are also available. Fo r d es ] g n a ss 1 sta n ce Material

. Indicated core area is minimum cross sectional area of yielding portion of BRB core. AlrG
ir Gap

« Py axia Is the calculated yield force of the BRB equal to: oF A, based on the lower-bound of the yield stress range. p I ease contact core B ra ce:
TENSION  COMPRESSION

Typ yield stress range = 42 ksi +4 ksi (290 MPa +28MPa).
. 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.

Contact CoreBrace for details. 5789 West Wells Park Road

. Casing buckling checks include a FS of 1.3 accounting for code prescribed phi factors and casing initial out-of-straightness. Where casing size is controlled by West Jordan UT 84081
’

buckling, alternate casing configurations must maintain the same min moment of inertia about the core critical axis. Contact CoreBrace for assistance with
alternate configurations. 801.280.0701 T

. Brace and casing sizes other than those shown are available upon request.
. This table was created by considering overstrength at 2% story drift as required by AISC 341-10. For other story drifts, values may be different. www.corebrace.com SUPERIOR SEISMIC PERFORMANCE

. Casing sizes in table are intended for schematic design only. Contact CoreBrace for project specific sizes. Rev 2 9/2014 5789 West Wells Park Road, West Jordan, UT 84081 ph:801.280.0701 www.corebrace.com
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