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ACI 550.4 prescribes testing and evaluation requirements for
mechanical connections and reinforcement at joints intended for
use under the design provisions of ASCE/SEI 7 and ACI 318 for
precast concrete diaphragms subject to earthquake loading. These
mechanical connections and reinforcement at joints transfer the
vertical and in-plane forces between the precast concrete members
that comprise the diaphragm, and between the diaphragm and
vertical elements of the seismic-force-resisting system of the struc-
ture. The response of precast concrete diaphragms under earth-
quake loading depends not only on the strength of the connections
and the reinforcement at joints, but also on their stiffness and

ACI Committee Reports, Guides, and Commentaries are
intended for guidance in planning, designing, executing, and
inspecting construction. This document is intended for the use
of individuals who are competent to evaluate the significance
and limitations of its content and recommendations and who
will accept responsibility for the application of the material it
contains. The American Concrete Institute disclaims any and
all responsibility for the stated principles. The Institute shall
not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by
the Architect/Engineer to be a part of the contract documents,
they shall be restated in mandatory language for incorporation
by the Architect/Engineer.

deformation capacities. The seismic forces specified in ASCE/SEI
7 for the design of precast concrete diaphragms, including chords
and collectors, in structures assigned to Seismic Design Category
(SDC) C, D, E, or F are tied to the shear overstrength provided by
the connections and the reinforcement at joints. This overstrength
depends, in turn, on the design methodology, elastic or ductile,
used for the diaphragm. ACI 550.4 prescribes the experimental
procedures needed to assess the stiffness, strength, and deforma-
tion capacity of mechanical connections and reinforcement at
Jjoints for diaphragm flange-to-flange connections, including chord
connections, of double-tee (DT) beams for earthquake loadings
and evaluation procedures to categorize connection performance
for use with the design procedures specified for precast concrete
diaphragms in ASCE/SEI 7 and ACI 550. ACI 550.4 does not
prescribe experimental procedures for assessing the same informa-
tion for connections for hollow-core members used in the untopped
condition.

Keywords: connection category; diaphragm connections; precast concrete;
qualification criteria; seismic design; test method..

ACI 550.4-18 was adopted July 31, 2018, and published September 2018.

Copyright © 2018, American Concrete Institute.

All rights reserved including rights of reproduction and use in any form or by any
means, including the making of copies by any photo process, or by electronic or
mechanical device, printed, written, or oral, or recording for sound or visual reproduc-
tion or for use in any knowledge or retrieval system or device, unless permission in

writing is obtained from the copyright proprietors.
Y
(aci



2 PC DIAPHRAGM CONNECTIONS AND REINFORCEMENT AT JOINTS FOR EARTHQUAKE LOADING (ACI 550.4-18)

CONTENTS

CHAPTER 1—GENERAL, p. 3
1.1—Introduction, p. 3
1.2—Scope, p. 4
1.3—Structural drawings, p. 5
1.4—Units, p. 5

CHAPTER 2—NOTATION AND DEFINITIONS, p. 6
2.1—Notation, p. 6
2.2—Definitions, p. 6

CHAPTER 3—REFERENCED STANDARDS, p. 7

CHAPTER 4—TEST MODULES AND TEST SETUP,
p-8

4.1—Test modules, p. 8

4.2—Test setup, p. 10

CHAPTER 5—TEST METHODS, p. 11
5.1—Testing agency, p. 11

5.2—Shear force transfer connections, p. 11
5.3—Axial force transfer connections, p. 12
5.4—Recording test data, p. 13

CHAPTER 6—TEST REPORT, p. 14
6.1—Test report, p. 14

CHAPTER 7—INTERPRETATION OF TEST
RESULTS, p. 15

7.1—General, p. 15

7.2—Backbone approximation to measured response,
p. 16

7.3—Performance database, p. 16

7.4—Classification of deformability, p. 17

R8—COMMENTARY REFERENCES, p. 18
Authored references, p. 18

GCi H American Concrete Institute Copyrighted Material—www.concrete.org



	TITLE PAGE
	CHAPTER 1—GENERAL
	1.1—Introduction
	1.2—Scope
	1.3—Structural drawings
	1.4—Units
	CHAPTER 2—NOTATION AND DEFINITIONS
	2.1—Notation
	2.2—Definitions
	CHAPTER 3—REFERENCED STANDARDS
	CHAPTER 4—TEST MODULES AND TEST SETUP
	4.1—Test modules
	4.2—Test setup
	CHAPTER 5—TEST METHODS
	5.1—Testing agency
	5.2—Shear force transfer connections
	5.3—Axial force transfer connections
	5.4—Recording test data
	CHAPTER 6—TEST REPORT
	6.1—Test report
	CHAPTER 7—INTERPRETATION OF TEST RESULTS
	7.1—General
	7.2—Backbone approximation to measured response
	7.3—Performance database
	7.4—Classification of deformability
	R8—COMMENTARY REFERENCES
	Authored references

