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CoUPLED WALLS
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CORE WALIL CONFIGURATIONS
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BUILDING SEISMIC PERFORMANCE

Building Performance Levels

Immediate Life Collapse
Occupancy Safety Prevention
L) Service Level
(] Earthquake
q>) (43 years)
-l
=
- Design
O Earthquake
= (2/3 MCER)
b o] (~700 years)
c
-
g Risk Adjusted
C] Maximum
Considered
Earthquake, MCE
(~2,000 years)




The Concrete Convention

l!l‘lBl"‘l

i ol e e
e et s

o i T
ot :

!-

and Exposition

.ﬂ N B = —
.-ggg: pamnm
gmEom

Mkt g e A

i

\ o

e B
— -
~r 3
" '
.
: /
Ay
ol
H RP» » \
- \
‘,' ! ‘."""Q i N
' ] e 1] .
4
i .
117
N el




50

45

40

Core Shear Comparison

The Concrete Convention

and Exposition

35

30

Level
N
(0]

Shear, X-Dir (M+S)

=== Shear, Y-Dir (M+S)

20
N
N
B
0 T T T T T
0 2,000 4,000 6,000 8,000 10,000

Shear (k)

12,000

14,000



50

45

AN

Shear Comparison - Y dir

The Concrete Convention

)

30
°
§ 25
20 \
15 \
10 l
5 B
0 T T T T T T
0 2,000 4,000 6,000 8,000 10,000 12,000
Shear (k)

14,000

PERFORM (M+S5)

and Exposition



and Exposition

C
@)
=
C
v
>
C
@)
O
]
o+
Q
S
O
C
@)
)
v
2C
T

CORE GEOMETRY STUDY




The Concrete Convention

and Exposition

CORE SHEAR COMPARISON
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DYNAMIC AMPLIFICATIONS
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DYNAMIC AMPLIFICATIONS
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Core Shear Force
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Core Moment
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DIAGONALLY REINFORCED VS.
SFRC COUPLING BEAMS

Diagonally Reinforced
Concrete Coupling
Beam

Steel Fiber
Reinforced
Concrete (SFRC)
Coupling Beam
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length (1) diameter (d)

2 DYl

30 mm (1.18 in) 0.38 mm (0.015 in)

DIAMETER: 0.015"
LENGTH: 1.18"
STRENGTH: 445 KSI
MATERIAL: ASTM A820
DOSAGE:  1.5% BY VOLUME
= 200 #/YD?
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SFRC COUPLING BEAM TESTING

TESTED WITH
ASPECT RATIOS

[1.75 2.75 3.3]
3% Drift 5% Drift
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SFRC COUPLING BEAMS
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Beam span/height (I,/h)

Ficure 13.45 Coupling beam design space.
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ANALYTICAL MODEL CALIBRATION

Moment vs Rotation
SFRC Test Specimen, L/h = 2.75
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DESIGN PROCEDURE OF SFRC BEAM
_ 1, ]

Shear Friction Check Two Critical Sections
at Face of Wall \ for Moment

ltl! Illlli
Hi

VERC — VPR =Vs < 3 \/ £’ Vs > 40% Vrr Vrr = 2+*MPR + VGRAVITY

L
_ I 1

Full Confinement T | H 1 ]] Full Confinement

* Full coupling beam section is active for resisting shear (reinforcement steel and concrete)
* Shear steel reinforcement shall be greater then 40% of design VPR
* The remainder of shear attributed to SFRC < 3 a



s

Wededadaiiicer

1..‘1

. st * ! By,
e, )

s a"’

et T )

»
Ea

s ; DI
b Sl U L)
I P27 7

;o
¥ 4 J 7 w T
.
-



The Concrete Convention

and Exposition

SFRC COUPLING BEAMS APPLICATION
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