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FOREWORD

This standard provides minimum requirements for the design, manufacture, and installation of glass-
fiber-reinforced concrete (GFRC) panels. The primary emphasis is on thin-walled alkali-resistant (AR)
GFRC architectural cladding panels with a steel-frame support structure made by the spray-up process in
controlled factory conditions.

This standard also includes minimum requirements for GFRC panels manufactured using the premix pro-
cess in controlled factory conditions.

The potential of using GFRC systems was recognized during the developmental work on glass-fiber-
reinforced plastics carried out in the 1940s. Early experience indicated that portland cement composites
made with unprotected E-glass fiber (conventional glass-fiber reinforcement used in plastics) were subject
to alkaline attack. Because of this fact, a special AR glass-fiber product was developed.

Following the successful development of AR glass fibers in the late 1960s, test programs were undertaken
to determine the properties of portland cement and AR glass-fiber composites. AR glass fibers have been
used in GFRC panels in the United States since the early 1970s.

The PCI GFRC Certification Committee developed this standard. Members of the PClI GFRC Certification
Committee Task Group working on this standard were:

Task Group for PCI 128-19

Edward S. Knowles, PE, FPCI, Chair

Sidney Freedman, FPCI, FACI Ray A. McCann, SE, FPCI, FACI W. Michael Paris, PE
John Jones, B.Eng., FACI Edwin A. McDougle, PE, FPCI Bradley G. Williams, PE
James A. Lee

PREFACE

This standard was developed following the protocols required by the PCI Group Operations Manual. The
provisions were balloted in the PCI Glass Fiber Reinforced Concrete Panels Committee. Review and com-
ments by the PCI Technical Activities Council (TAC) followed and resulted in substantive changes to the
standard. These changes were returned to TAC and accepted. The standard was then submitted to the
PCI Standards Committee, where additional review and balloting took place. The membership of that
committee is balanced according to the accreditation rules of the American National Standards Institute
(ANSI). In addition, a public review period was provided, and public comments were resolved through the
PCI Standards Committee. The entire process is a consensus process involving PCl members, nonmem-
bers of PCI, and the general public.

Documents

Document Sharing Hub
ANSI/PCI 128-19 Specification for Glass-Fiber-Reinforced Concrete Panels

Full document details: PCI 128-19 2019


http://www.avadocuments.com/doc/pci-128-19-2019
http://www.avadocuments.com/doc/pci-128-19-2019

Documents

Document Sharing Hub
ANSI/PCI 128-19 Specification for Glass-Fiber-Reinforced Concrete Panels

Full document details: PCI 128-19 2019


http://www.avadocuments.com/doc/pci-128-19-2019
http://www.avadocuments.com/doc/pci-128-19-2019

Table of Contents

Chapter 1—General
R S oo 1SS 1
B2 B 1= {1 T 1 o T PRSP 1
B IRC I A\ [o] 7= U1 oo PP PSPPR 3
1.4 ReferencCe STANAaArdS .........oouiieii i 3
Chapter 2—Materials
P2 B C LY =Y - TR PTRP 5
P22 o= Vo1 T =T o 1N o - T 4] T [P 5
o B 111 4= o U 5
2.2.2 FACING MALEIIAIS ...eeeiiiiiiiie et 5
2.2.3 SaNd fOr DACKING -.reeiiiiiiiie et 5
2.2.4 MIXING WALEK .ottt ettt e e e e e e e e e e e e e e e nnnnneeeeeeeaaeaeeas 5
2.2.5 Admixtures and CUrNg ageNtS......cceiiiiiiiiiieiiiie s e e e e e e e e e e e e e e e e e ee e e e e 5
2.3 REINFOICEMENT ... ne e s e e e s e e e enn e e nnne s 5
2.3.1 Alkali-resistant glass fiDer.........oou i 5
2.4 Panel frame and hardWAare ...........coooiiuiieeiiiiiiee et e e e e e e e s nnee e s 6
2.4.1 PANel frame oo 6
2.4.2 ANCOIS @Nd INSEIMS......uiiiiei it r e e 6
2.4.3 CONNECHION NAIAWAIE ......eeiiieee it e e nn e s e e e 6
P2 1A =1 o 1o T P 6
P2 GO0 =] o T TSP 6
Chapter 3—Design
T I C 1= g T = | TP 7
T2 B 1=t o o T (o =T L= PP PP RPPPR 7
B TR TS 141 T =Y | o 7
RO T a1 I =T L= e =Y T o S 8
3.5 Connection, anchor, and INSErt AESIGN......uuuiiiiiireiiiiiiicere e e e e e e e e e e e e e s aeeseeeeeees 8
TG Lo ] ) €= ST PPPR 8

Documents

Document Sharing Hub
ANSI/PCI 128-19 Specification for Glass-Fiber-Reinforced Concrete Panels

Full document details: PCI 128-19 2019


http://www.avadocuments.com/doc/pci-128-19-2019
http://www.avadocuments.com/doc/pci-128-19-2019

Chapter 4—Manufacturing

4.1 Glass-fiber-reinforced concrete panel manufacture............ceiii i 9
2 Vo) [ [ SRR 9
Tl (o] 0T g 1 o] 11 s o F PP PP SPPTR 9
V1 oo T | PRSPPI 9
VY o P=ToT=Y o o 1= Y0 ) o - Vo T TS 9
4.6 Spray-up Of DACKING .....i it nne e s 9
A =g T I =T o1 S TSP UPPP 10
T SO0 1 oo RSP PRRPPP P 10

4.8.1 Polymer admiXture CUMNG ..ccoeiiiiiiiiieeeee e e e e e e e e e e e 10

T8 B2 1V, o 1= A o1 1 | ¢ T 10

Chapter 5—Quality Control
L 7= a1 | S 11

Chapter 6 —Installation
(ST I C 1 o CY = PR 13

(S T2 O oY [ a1 £ [o] o 1= 13

Chapter 7—Premix Glass-Fiber-Reinforced Concrete

740 T 1Y T S 15
74822 0 LY [ | o TP 15
RS T F=Ta 10 = Lo 10 g1 oo SOOI 15
7.4 QUAIIEY CONTION ...ttt e e e ab e e e e e e e e e e e s e e e e e e ansse e e e e annneeeeas 15
Commentary on Specification for Glass-Fiber-Reinforced Concrete Panels..................ccccuuue..e. C-1
Index
Documents

Document Sharing Hub
ANSI/PCI 128-19 Specification for Glass-Fiber-Reinforced Concrete Panels

Full document details: PCI 128-19 2019


http://www.avadocuments.com/doc/pci-128-19-2019
http://www.avadocuments.com/doc/pci-128-19-2019

Chapter 1—General

1.1 Scope. This standard provides minimum requirements for the design, manufacture, and installation of
glass-fiber-reinforced concrete (GFRC) panels, fabricated with or without panel frames, using the spray-up
process or the premix process. Energy considerations for the design of enclosure systems are excluded
from this scope.

1.2 Definitions. The following definitions shall apply for the purposes of this standard:

admixture —a material other than water, aggregate, or hydraulic cement, used as an ingredient of
concrete and added to concrete before or during its mixing to modify its properties.

air permeability—the rate of air flow through a material; commonly expressed in perm-inches.
alkali-resistant (AR) glass fiber—fiber conforming to ASTM C1666.

anchor, flex—device connecting GFRC skin to panel frame to resist tensile or compressive forces
and detailed to allow in-plane movement with minimal restraint force development.

anchor, gravity—device to transfer GFRC skin weight to panel frame.
anchor, seismic—device connecting GFRC skin to panel frame to resist in-plane seismic forces.

backing—the GFRC deposited into the mold after the face mixture or veneer has been placed and
consolidated.

bond breaker—with specific reference to GFRC, a substance placed to prevent bonding between a
face material such as natural stone and the GFRC backing.

bonding agent— with specific reference to GFRC, a substance used to increase the bond between
hardened GFRC and a subsequent application of GFRC, such as a patch.

bonding pad—a thickened area of GFRC that covers the foot of a flex, gravity, or seismic anchor.

boss—with specific reference to GFRC, a thickened area of backing into which an insert can be
embedded.

chopped glass—noncontinuous multifilament glass-fiber strands.

compaction—with specific reference to GFRC, the process of reducing the volume of voids in the
face mixture and GFRC backing by vibrating, tamping, rolling, or some combination of these methods.

connection—assembly including anchors, inserts, kerfs, and hardware for the attachment of GFRC
panels, with or without a frame, to each other or to the building structure.

creep—the time-dependent increase in deformation caused by a sustained load.

curing—action taken to maintain moisture and temperature conditions in a freshly placed
cementitious mixture to allow hydraulic cement hydration and (if applicable) pozzolanic reactions to
occur so that the properties of the mixture may develop.

dunnage —materials used for temporary support during storage and transportation.

facing—a layer of mortar or concrete greater than 1/8 in. (3 mm) nominal thickness at the exposed
face of GFRC.

fiber—an individual alkali-resistant glass filament with a length-to-diameter ratio of at least 20:1.

fiber content—the ratio, usually expressed as a percentage, of glass fiber to total composite; can be
by weight or by volume.

general building code —the governing building code adopted by the jurisdiction local to the project.

insert—a connecting device or handling device cast into a GFRC panel.
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