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and use of the presentation without written permission of AISC is prohibited. August 15, 2019

The American Institute of Steel Construction 2019 This webinar will examine how loads flow through building diaphragms and collectors to the vertical

elements of the lateral force-resisting system. Using examples from real projects, the presentation
will address the challenges that arise when connecting steel framing to various types of lateral
systems, with a focus on effective detailing practices and understanding the diaphragm-specific
seismic provisions of ASCE 7. Drawing from the speaker’s extensive experience with major building
projects, the webinar will include some monumental case studies you won’t want to miss, including
the attachment of diaphragms to the revolutionary SpeedCore system.

The information presented herein is based on recognized engineering principles and is for general
information only. While it is believed to be accurate, this information should not be applied to any specific
application without competent professional examination and verification by a licensed professional
engineer. Anyone making use of this information assumes all liability arising from such use.

AISC Live Webinars
Learning Objectives Lateral Load Transfer From
*  List the components and force effects that should be considered in the safe design of D iaph rag ms to Res isti ng E Ieme nts

diaphragms.

Thomas R. Meyer, PE, SE
Principal

Magnusson Klemencic Associates
Seattle, Washington

¢ Explain why ASCE 7 prescribes different seismic lateral loads for the design of diaphragms than
for the design of the lateral force-resisting system vertical elements.

* Identify building configurations that can result in significant transfer forces, which must be
accounted for in the structural design.

*  Describe effective detailing practices for connecting diaphragm collectors to braced frames and

shear walls. .
: Smarter.

: Stronger.
: Steel.
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Lateral Load Transfer From Diaphragms to
Resisting Elements
= The Role of Diaphragms
= Diaphragm Components
= ASCE Seismic Design Force Provisions
= Diaphragms
= Collectors
= Diaphragms to Shear Walls
= Diaphragms to Boundary Elements
= Boundary Element to Boundary Element
= Collectors to Shear Walls

=

Lateral Load Transfer
From Diaphragms to Resisting Elements

=

b

The Role of Diaphragms

The Role of Diaphragms

= Gravity Forces
= |nertial Forces
= Wind Forces

= Transfer Forces

= Thrust from Inclined
Columns
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Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm Components
AISC 360, Section B3.5

Design of Diaphragms and Collectors

Diaphragms and collectors shall be designed for forces
that result from loads as stipulated in Section B2. They
shall be designed in conformance with the provisions of
Chapters C through K, as applicable.

f’u‘q%‘_
®
Ny 13

Diaphragm Components
ASCE 7, Section 12.10.1

Diaphragms shall be designed for both the shear and
bending stresses resulting from design forces. At
diaphragm discontinuities, such as reentrant corners, the
design shall ensure that dissipation or transfer of edge
(chord) forces combined with other forces in the diaphragm
is within shear and tension capacity of the diaphragm.
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Diaphragm Components
ASCE 7, Section 12.10.1

Diaphragms shall be designed for both the shear and
bending stresses resulting from design forces. At
diaphragm discontinuities, such as reentrant corners, the
design shall ensure that dissipation or transfer of edge
(chord) forces combined with other forces in the diaphragm
is within shear and tension capacity of the diaphragm.
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Diaphragm Components

Diaphragm Idealization

4 CLLLLLLLE L
e HOR

y-—wall or frame
Vi :
diaphragm}’ K

(b) Simple beam idealization
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(a) Plan
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From Diaphragms to Resisting Elements

Diaphragm Components

Diaphragm Idealization

Diaphragm Components

Diaphragm Idealization
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(a) Plan

(b) Simple beam idealization
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Diaphragm Components

Flexible vs. Rigid ASCE 7-
16, Section 12.3)

Diaphragm Components

Flexible vs. Rigid ASCE 7-
16, Section 12.3)

= Flexible
= Prescriptive
= Calculated
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= Rigid
= Prescriptive

= Span-to-depth must
be <3
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Diaphragm Components Diaphragm Components

Flexible vs. Rigid ASCE 7- Slab on Steel Deck Diaphragm Approaches
16, Section 12.3) :
AISC 341, Section D1.5
= Al others (semi-rigid) ection L1.>a
= Diaphragm flexibility
must be considered
in the analysis

= Details shall be provided to transfer load between the
diaphragm and boundary members, collector elements,
and elements of the horizontal framing system.
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Diaphragm Components Diaphragm Components
Slab on Steel Deck Diaphragm Approaches Topping Slab Diaphragm Approaches
AISC 341, Section D1.5b . .
ection Topping slab designed per ACI 318
= Diaphragm is the topping slab above the flutes designed per
ACI 318 = Topping thickness
= Concrete compressive strength
= Diaphragm is the slab on deck assembly using in plane shear » Reinforcement ratio

tests (such as ICC-ES or IAPMO-UES report values)
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Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm Components
Slab on Steel Deck Diaphragm Approaches

Slab on deck assembly

Deck thickness (gage)
Support (beam) spacing
Stud count

Deck attachments to support
Deck sidelap attachments
Minimum slab reinforcement
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Diaphragm Components
Slab on Steel Deck Diaphragm Approaches

Support Fasteners

= Welds
= Mechanical fasteners
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Diaphragm Components
Slab on Steel Deck Diaphragm Approaches

Attachment Patterns
Support Fasteners el
AR
= Welds T —w
. - - . * 36/5
= Mechanical fasteners : : : S
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Diaphragm Components

Slab on Steel Deck
Diaphragm Approaches

Sidelap Fasteners

= Welds
= Screws

= Proprietary systems
AT
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Diaphragm Componﬁzn;css“" . . . Diaphragm Components
0. 12 Self-Drilling Screws to Supports wi
Slab on Steel Deck AN Steel Deck Institute Diaphragm Design Manual
Diaphragm Approaches m 5
e B :F (10 infbs) =
Design Tables : o 'l DIAPHRAGM
= DESIGN
s E
= Strength Y §
= Stiffness E
a
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Diaphragm Components Diaphragm Components u
P el a 2
Chords —— Ml Chords T T T T T T2
compression chord u ' = Steel Fram|ng . —— . -
T ( \; = Slab
tension chord : Vi d .
% - bé i Reinforcement
(a) Plan (c) Internal moment and
shear resistance
LUV
4 7
TR M M, TR
i@% (b) Beam idealization 31 i@% 32
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Diaphragm Components
Chords o
= Steel Framing = | | | || T T s,
= Slab
Reinforcement E Fe == PR T S e e

33

Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm Components
Collectors (Drag Strut, Distributor) RERRRRRRRRRRRRRRRRRY .

= ASCE 7 Definition: b

A diaphragm or shear wall boundary
element parallel to the applied load collector—.
that collects and transfers 3
diaphragm shear forces to the d
vertical elements of the seismic

force-resisting system or distributes {2) Plan

forces within the diaphragm or e PaRa

shear wall. AL

M = M,

(b} Beam idealization
34

Diaphragm Components

Collectors
= Steel Framing

= Slab
Reinforcement

35
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Diaphragm Components
Putting It Together
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Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm Components
Putting It Together
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Diaphragm Components
Putting It Together - Collectors

W -
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Diaphragm Components
Putting It Together - Chords
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Diaphragm Components
Putting It Together - Collectors
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Diaphragm Components
Putting It Together - Chords

Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm Components
Putting It Together — Large Openings
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ASCE 7 Diaphragm
Seismic Force Provisions
® .
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ASCE 7 Diaphragm Seismic Force Provisions
Wind Loading vs Seismic Loading

= Wind loads imposed by the cladding attachments at the
exterior walls

= IBC or ASCE 7 (other building codes)
= Wind tunnel testing

= Seismic loads originate within the diaphragm and at masses
being braced by the diaphragm, such as cladding

= ASCE7

=
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ASCE 7 Diaphragm Seismic Force Provisions

2
B (ASCE 7 Eq. 12.10-1)

ASCE 7 Diaphragm Seismic Force Provisions
Fp, px
pRT
but not be less than
(@ sere (O)tocet O ement dosgn (@ sewre (O)tocet O et G g o Fopmin =028 g1, W, (ASCE 7 Eq. 12.10-2)
F =C.V (ASCE7Eq. 12.8-11) F =C.V (ASCE7Eq. 12.8-11) and need not exceed
w h* w h*
Co=75" C, =—2%
‘ Ul , (ASCE 7 Eq. 12.8-12) ? u . (ASCE 7 Eq. 12.8-12) Foemax =048 pgl Wy (ASCE 7 Eq. 12.10-3)
CI zwihi v zwihi
PN L PN L
Y (i
= 45 = 46
ASCE 7 Diaphragm Seismic Force Provisions ASCE 7 Diaphragm Seismic Force Provisions
Transfer Forces Diaphragm— Transfer Forces
[ ROOF
Frame \q.[a_l.i Frame Wall T T T e —
II
I ) O _LEWELS
|II | —3 ,'I
II II' — .'I
I | [ ——— A LEVEL 2
| | A [ | S o P —— =
(a) Isolated frame and wall  (b) Frame and wall connected
by floor diaphragm
AT AT _ oo\ o b LEvEL
{l H {l H H=E HNEIE NEN= I=SHES]
S 47 )
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Lateral Load Transfer
From Diaphragms to Resisting Elements

ASCE 7 Diaphragm Seismic Force Provisions

ASCE 7 Diaphragm Seismic Force Provisions
Transfer Forces ———— Transfer Forces —
< - u “BaCkStay effeCt" I"I l: tower core wall
. : —t
Elevation 2 ", I{ /‘Large diaphragm transfer
shear wall
podium diaphragm Large diaphragm transfer
/:grade level
subterranean levels
t
{ m"i% Plan Elevation 1
EV

=

Elevation

49
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ASCE 7 Diaphragm Seismic Force Provisions

ASCE 7 Collector Force Provisions
Transfer Forces for both diaphragms and collectors are... Section 12.10.2.1

For structures assigned to SDC C through F,
= Additive to inertial forces

collector design forces are the maximum of (a), (b), and (c):

(a) Forces resulting from application of F, using the load combinations with
. overstrength factor Q, of ASCE 7 Section 12.21.3.1;
= Subject to the redundancy factor p, except

(b) Forces resulting from application of £, using the load combinations with
overstrength factor Q, of ASCE 7 Section 12.4(.3.1;
- SUbJeCt to the, overstr_e.ngth fgctor QO where_ Out-of- (c) Forces resulting from application of F,, ., in the basic load combinations of
Plane Offset irregularities exist (Type 4 Horizontal ASCE 7 Section 12.4.2.
Structural Irregularltles per Table 12.3-1 ) Transfer forces as previously described are additive
@ @
oy 51 )

52
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ASCE 7 Diaphragm Seismic Force Provisions
Irregularities — SDC D-F

= Horizontal Irregularities (ASCE 7, Table 12.3-1)
= Type 1a, Type 1b, Type 2, Type 3, Type 4

. B(L,-ts_icc))fr_lsl,arlligtgfrgeetTorsional, Reentrant Corner, Diaphragm Discontinuity, D i a p h ra g m to S h ea r

= Vertical Irregularities (ASCE 7, Table 12.3-2)
= Type4d

= In-Plane Discontinuity in Vertical LFR Element Wa I I CO n n e Cti O n S

= Inertial forces calculated per ASCE 7, 12.10.1 design forces shall be increased by 25%
for connections of diaphragms to vertical elements and collectors and their connections to
vertical elements

= Transfer forces subject to overstrength factor

53 @% 54
Diaphragm to Shear Walls Diaphragm to Shear Walls
Diaphragm to Concrete Diaphragm to Concrete
B T | Gl B
5|
55 5 ’ 5 ® o - S 56
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Diaphragm to Shear Walls
Diaphragm Connection to Concrete Wall

EXTEND PAST DIAPHRAGM REINF
CHORD BARS RUNNING PARALLEL
TO CORE WHERE OCCURS

CONC WALL REINF NOT
SHOWN FOR CLARITY —

CHORD BAR WHERE
OCCURS PER PLAN

SLAB ON DECK, SEE PLAN
FOR ORIENTATION AND
CALLOUT. ATTACH DECK TO

ANGLE PER GENERAL NOTES
WALL THK IS LESS THAN Lt

LtTYP

#4 @ 18" UNO ON "DIAPHRAGM
REINF SCHED". HOOK BAR IF

foic]

PLUS REQD BAR END COVER AN

|
- L N
(COUPLER AT CONTR'S OPT) —~1 [ T~ WWR OR REINF SEFIY 2
; PER REINF & T =
(2)34" DIAx 6" STUDS @570C | d‘\ Ldxdx1/4 CONT FRAMING PLANS | N
1" MAX

- \\_J
PL3BGX0-8" @ 3-0" OC, ANGLE
TYP, (2) MIN PER Ldh 49‘_<Wp
SECTION OF ANGLE —— | #— ‘

CONC WALL ORBM /

1'MIN,
6" MAX, TYP

L BM FRAMING INTO WALL BM FRAMING
CONN TOWALL NOT INTOWALL

> SHOWN FOR CLARITY SECTION
t ) CAST-IN-PLACE OPTION

57

Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm to Shear Walls

Diaphragm Connection to Concrete Wall

EXTEND PAST DIAPHRAGM REINF

CHORD BAR WHERE
CCHORD BARS RUNNING PARALLEL
TO CORE WHERE OCCURS OCCURS PERPLAN
SLAB ON DECK, SEE PLAN
e ——7 FOR ORIENTATION AND
CALLOUT. ATTACHDECK TO
TP /ANGLE PER GENERAL NOTES
#4 @ 18" UNO ON "DIAPHRAGM %
REINF SCHED". HOOK BAR IF
WALL THK IS LESS THAN Lt
PLUS REQD BAREND COVER | | LY
(COUPLER AT CONTR'S OPT) —{ I ‘é"é'le?%?i"r
Ldxdx1/4 CONT W/ 3/4" DIA B~ FRAMING PLANS
DICA &4 314 MIN EFFECTIVE .
EMBED (SEE NOTE 4)
@3-0" OC TYP, (2) MIN PER I
SECTION OF ANGLE ——— | #———
CONC WALL OR BM — N —
BM FRAMING INTO WALL
CONN TOWALL NOT
SHOWN FOR CLARITY
AT POST-INSTALLED OPTION
o) e
g 3)
&)
= 58

Diaphragm to Shear Walls

Connection Design for Diaphragm Shear

= Shear Friction Provisions per ACI 318

OV, = QuAyrfy (ACI318229.4.2)

= Subiject to upper limits per ACI 318 Table 22.9.4.4

= Typically V,, < 0.2f'.A. < 8004, unless concrete is
- intentionally roughened

AT
@
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Diaphragm to Shear Walls

Connection Design for Diaphragm Shear

= What is coefficient of friction, u?
= ACI 318 Table 22.9.4.2
= (.6A concrete placed against hardened concrete
= 1.0A concrete placed against intentionally
roughened surface
= A lightweight concrete factor (0.75 to 0.85)
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Diaphragm to Shear Walls

Connection Design for Diaphragm Shear
= Whatis @?

= ACI 318 21.2.1
= =075

= ACI31821.24

= For seismic loads, @ = 0.6 when the vertical elements
are special moment frames or special structural walls

=

61

Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm to Shear Walls

Connection Design for Diaphragm Shear

= Representative Project

= Special Concrete Walls Not Intentionally Roughened
= Where @ = 0.6
= u=0.64

4-1/2” NWT topping

5-1/4” LTWT topping
= f'. =4,000 psi

=

62

Diaphragm to Shear Walls
Connection Design for Diaphragm Shear

4-1/2” NWT

| REINF | p | oV, (KFT)| gva | p [ 9Va (KIFT) | gv. |
#@18 0025 2.8 0.8V7",
#@12" 0037 4.3 13J7,
#5@12" 0057 6.5 19V7,
#5@6" 0115 180 38/F,
#5@4 0172 194 577,

=
0 '-““/5

63
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Diaphragm to Shear Walls

Connection Design for Diaphragm Shear

4-1/2” NWT

| REINF | p | oV, (KFT)| gva | p [ 9Va (KIFT) | gv. |
#@18 0025 2.8 0.8V7",
#@12" 0037 43 13J7,
#5@12" 0057 6.5 19V7,
#5@6" 0115 180 38/F,
#5@4" 0172 194 577,

BVamax = 08 Vf,c Ac

=
0 '-““/5

64
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Diaphragm to Shear Walls Diaphragm to Shear Walls
Connection Design for Diaphragm Shear Connection Design for Diaphragm Shear
4-1/2” NWT 5-1/4” LTWT Sk
N N P e A
#4@18" 0025 08f, -0025 0.6y7%

#@12° 0037 4.3 13/F, 0037 38 10/F.
#5@12° 0057 6.5 19/F, -0057 57 14/F,
#5@6” 0115 130  3g/f. 0115 13 29/F,
#5@4” 0172 194  s7/F. 0172 170 437,

65

d
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N

Diaphragm to Shear Walls Diaphragm to Shear Walls

Diaphragm Connection to Concrete Wall — Alternate Load Path Diaphragm Connection to Concrete Wall — No Concrete

» Headed studs to » Deck to steel angle

steel angle weld

= Steel angle to = Steel angle to
embed embed

= Embed to concrete = Embed to concrete

CEZy

i’@ 67 @ 68

Ji > S
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Diaphragm to CPSW (SpeedCore)
Diaphragm Connection to Composite Plate Shear Wall (SpeedCore)

Conventional Concrete Core Construction

S1eel Erectar Suspends
Major Operatiens

Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm to CPSW (SpeedCore)
Diaphragm Connection to Composite Plate Shear Wall (SpeedCore)

70

Diaphragm to CPSW (SpeedCore)
Diaphragm Connection to Composite Plate Shear Wall (SpeedCore)

/— +1'a F1554 GR 55 ANCHOR ROD
OR 1'2 GR 60 REBAR, TYP

Copyright © 2019
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Diaphragm to CPSW (SpeedCore)
Diaphragm Connection to Composite Plate Shear Wall (SpeedCore)
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Diaphragm to CPSW (SpeedCore) Diaphragm to CPSW (SpeedCore)

Diaphragm Connection to Composite Plate Shear Wall (SpeedCore) Diaphragm Connection to Composite Plate Shear Wall (SpeedCore)

» Ledger angle shop .
welded to wall ’
= Pre-drilled holes
for reinforcement

'DECK SPAN PERPENDICULAR OR SKEWED TO WALL SECTION
06K SPANPARALEL TO WAL

eV

s

@ TYPICAL DECK SUPPORT AT CPSW OR COMPOSITE COUPLING BEAM

£y

73 74

=
N

e

Diaphragm to CPSW (SpeedCore) Diaphragm to Shear Walls
Diaphragm Connection to Composite Plate Shear Wall (SpeedCore) Connection Detail to Masonry Wall

= International Masonry Institute
= Masonry Detailing Series

By

S
S
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Diaphragm to Boundary
Element Connections

77

Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm to Boundary Elements

Diaphragm to Steel Boundary Elements

= AISC 360 I7

= Composite slab diaphragms and collector beams
shall be designed and detailed to transfer loads
between the diaphragm, the diaphragm’s
boundary members and collector elements of the
lateral force-resisting system

o

oy
6"5)5
b

e
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Diaphragm to Boundary Elements

Diaphragm to Steel Boundary Elements

= AISC 341 D1.5a

= Details shall be provided to transfer loads
between the diaphragm and boundary members,
collector elements, and elements of the horizontal
framing system

£
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Diaphragm to Boundary Elements

Diaphragm to Steel Boundary Elements

o
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Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm to Boundary Elements
Boundary Element Design

AISC 360, Section 17 Commentary

= Design for the combined effects of axial load due to
Fiaghragm forces and flexure due to gravity and/or lateral
oads

= Axial capacity typically taken as the non-composite strength

= Flexural capacity can be either the composite or non-
composite flexural strength (where appropriate)

oy
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Diaphragm to Boundary Elements

Boundary Element Design
AISC Seismic Design Manual, 3 Edition, Chapter 8
= Major axis buckling — full length of the member (web vertical)

= Minor axis and torsional buckling
= Beams with bare steel deck with ribs parallel

= Beams with bare steel deck with ribs perpendicular
= Composite deck or slabs

= *Constrained axis torsional buckling may control

G
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Diaphragm to Boundary Elements
Diaphragm to Steel Boundary Elements

= Provide shear friction reinforcement at the boundary
element ,
= u = 1.4A (monolithic concrete) i

CET,
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Diaphragm to Boundary Elements
Diaphragm to Steel Boundary Elements

= 3" NLWT on 3” Deck (55 psf)

= SDL =15 psf

LL = 50 psf(r) +15 psf partition
= 50 psf reduces to 33 psf

[T N

Sys = 0.90
" by, = 226
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Diaphragm to Boundary Elements
Diaphragm to Steel Boundary Elements

= Headed Studs
= Design Load Combinations

Lateral Load Transfer
From Diaphragms to Resisting Elements

Diaphragm to Boundary Elements
Diaphragm to Steel Boundary Elements |

cLbe

|
|
* Headed Studs : 4 |
= Design Load Combinations GRAVITYLOADING
= 1.2D+1.6L
= U=161 pSf Slololalal
" (1.2+0.25,,)D +fiL SHEAR FLOW UNDER SRAVITY LOADING
= f,=0.5 )
N U =121 pSf P P P P g Jee . P R g g
= ~25% reduction L2l MA RS, 30 EodiaE

SHEAR FLOW UNDER|COMBINED LOADING
|

=

86

= 1.2D+1.6L
= U =161 psf
= (1.2+0.2S,,)D +f,L
= £,=0.5
= U =121 psf
= ~25% reduction
ii:% 85
Boundary Element to
Boundary Element
Connections
{,wﬁi 87

Boundary Element to Boundary Element
Steel to Steel

88

C
A
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Boundary Element to Boundary Element Boundary Element to Boundary Element

Steel to Steel v . P ? u® o d : Steel to Steel 3
b4 — _ i '_.‘ = = - | Wird—
\ 1 i 1 i i } ) \ 2% - Vr
= Uniform shear  pii—— e o ﬁ e = Uniform shear ]j alll
stress \ LT IR \ - stress Pl s g G
* Linearly varying |} +  * ¢ == » Linearly varying \ i B T
. . ] ; ; L I ; . . 1 N O (VA "
axial force in P : ‘ : = \ axial force in i ,
collector line (R e ; i i “\ collector line oA
1 i i i i i e bl (c) Collector actions
27 , i #i=
am am
= 89 = 90
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Boundary Element to Boundary Element
Steel to Steel — Extended Shear Plate

STLCOL
PER SCHED

=  AISC Manual of Steel Construction, Part 10
= Design Example Companion, Example Vol 1
= Example I.LA-19B

MCOLS.

PER SCHED\‘
wt
- T&—( PER SCHED

Vertical shear
Axial force

Bolt Group s;usmn
Weld - )E.Qi PLTHK

v e /2" 3 PER SCHED
Eccentricities Tv

STLBM
Net Section

1y 308 117
e ¥ //‘

PERPLAN

BEAM TO COLUMN FLANGE

=

93

Lateral Load Transfer
From Diaphragms to Resisting Elements

=
= %4

Boundary Element to Boundary Element
Steel to Steel — Flange Plates

= Vertical shear | i 1 i

= Axial force : SR

» Bolt Group . L o L
= Weld 2 =

= Eccentricities

= Net Section —A— A

= Shear Lag

Concentrated Forces (Stiffeners)

94

Boundary Element to Boundary Element
Steel to Steel — Flange Plates

Vertical shear
Axial force
Bolt Group
Weld
Eccentricities
Net Section
Shear Lag
Concentrated Forces (Stiffeners)

=
0 '-““/5
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Collector to Shear Wall
Connections
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Lateral Load Transfer
From Diaphragms to Resisting Elements

Collector to Shear Walls

Collector in Concrete

LEVELS 8- 11, 14 - 17 DIAPHRAGM REINFORCEMENT PLAN

it
S #@12 x} i

Collector to Shear Walls

Collector in Concrete

Ber x}lr E

LEVELS 8- 11, 14 - 17 DIAPHRAGM REINFORCEMENT PLAN

97
Collector to Shear Walls
Collector in Concrete 1 1 ,
‘ i \ |
{ (9)#6 \
|
|
i t
I || oy
_________ I _._.]._._._._._f +
%4
% _< ‘ #Hx—@6" #TE
- e i
)ﬂLS 8- 11, 14 - 17 DIAPHRAGM REINFORCEMENT PLAN
99
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Collector to Shear Walls
Collector in Concrete
+ Develop collector into the wall
Vit
Wall
above —(T LR _,_J
V1
e oo e e T,
Collector N —
————— Collector
Wall ==~~~ reinforcement.
below [ Note: Extension into
o * wall at least /.
{w % Ve =V +Ts
) 100
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August 15, 2019 From Diaphragms to Resisting Elements
Collector to Shear Walls Collector to Shear Walls

Collector in Concrete Concrete to Concrete
3 = Congestion escalates quickly

= Typically 1-bar fits within the flute and 1-bar in
the opposite direction over the flutes

= ACI 318 requirements for cover and spacing
» Coordinate with all trades
= Use the steel framing as collectors!

AR

'm
&

101

b o 102

Collector to Shear Walls Collector to Shear Walls

Photo by Jason O'Rear

Steel to Concrete

Steel to Concrete

104
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Collector to Shear Walls
Steel to Concrete

87 | &
STRUT TO CORE CONNECTION, LEVEL 3 &5 SECTION
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Lateral Load Transfer
From Diaphragms to Resisting Elements

Collector to Shear Walls
Steel to Concrete
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Steel to Concrete
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Collector to Shear Walls

Steel to Concrete

@

423 DA 1
e as

By T)STRUT TO CORE CONNECTION, LEVEL 3& 5
GHE]

( E.':."..

=
N

L s

Lateral Load Transfer
From Diaphragms to Resisting Elements

Collector to Shear Walls
Steel to Concrete

Connections are critical

Member sizes may be selected
based on facilitating connections

Pay attention to M/E/P/FP slab
penetrations nearby

Coordinate with wall reinforcing
= Understand the required

development length

110

Collector to Shear Walls

Steel to Concrete

M
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Collector to Shear Walls

Steel to Concrete

7 Eq

g |

113

Lateral Load Transfer
From Diaphragms to Resisting Elements

Collector to Shear Walls

Steel to Concrete

COREWALL
\ f L

[l eveen pLates
LT %:0e
Y AAAAAA

N [- woxssTUD @12
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5 @148 conT

Collector to Shear Walls

Steel to Concrete

<P

I~ EMBED PLATES
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Steel to Concrete
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Collector to CPSW (SpeedCore) Collector to CPSW (SpeedCore)
Steel to CPSW R Steel to CPSW
¢ ¢ ¢ ¢ ¢
] s wessiane L A . pEn e
T T T
: g cormsans | e
5 t2470: IHERERNSTS T\ [ —————
M LEN . "
S S 1PN 1 il e — 3
4k =12 i coNTnuTY oL i f A< §
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48k W15 (24) = B O d | .. 7 “_ 2 ._,_:_‘.-A
46k W18x35 (24) c= ELH ST ESMMEHT L
= 44K Wi6xd5 (47) c=112'
N A Iy
&
17 EV 18
Guidance for Designers
« AISC Seismic Design Manual, 3 Edition, Part 8
(aisc.org/publications)
+ National Earthquake Hazards Reduction Program
(https://www.nehrp.gov/library/techbriefs.htm)
gﬁ‘"”’fq, : Smarter.
o s ) : Stronger.
i@. _remr N AISC | Questions? @ ss»ceeLg
Y L= = 119 ’
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Lateral Load Transfer
From Diaphragms to Resisting Elements

CEU / PDH Certificates

* You will receive an email on how to report attendance from:
registration@aisc.org.

* Be on the lookout: Check your spam filter! Check your junk folder!

* Completely fill out online form. Don’t forget to check the boxes next to each
attendee’s name!

CEU / PDH Certificates

¢ Reporting site (URL will be provided in the forthcoming email).
e Username: Same as AISC website username.

¢ Password: Same as AISC website password.

(317

AISC | Thank you

Lot -

ZATR% | Smarter.
i@ : Stronger.
e | Steel.
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