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Repair and Retrofit of Earthquake damaged 
middle school with FRCM: A Case Study
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Gruening Middle School 

Summary:

• School in Anchorage 
suffered major damage 
during 2018 Alaska 
Earthquake.

• SEOR – Reid Middleton, 
Anchorage.

• GC – Cornerstone.
• FRCM Installer – 

Generation Plastering.

• 36,000 SF of Ribbed 
Masonry Walls were 
strengthened with FRCM.
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What is FRCM?

Fabric-Reinforced 

Cementitious Matrix 

(FRCM) System

= Carbon-Fiber 

Grid

Cementitious 

Matrix
+

+
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FRCM Benefits and Process

• High tensile strength 

• Low impact

• Conform to existing shapes

• Fast installation

• Cost-effective solution

• Substrate compatible

• Heat resistance of matrix

• Provides a protective barrier 

• Repairs as it adds strength 
(minimal surface prep needed)

Mix + PumpPrep + SSD Spray + Grid Cure, Finish, Anchor
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After EQ and After Prep
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Most walls needed supplemental 
reinforcement

FRCM was Applied to a single face 
of the wall to approximate the 
tighter reinforcement spacing 
required by today’s standards.

0.5”-0.75” FRCM application with a 
single layer of CSS-BCG (Bi-
directional carbon grid) + FRP 
anchors around the perimeter and 
FRCM anchors between floors for 
positive connection. 
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Supplemental reinforcement detailing

Coupled with FRP anchors the FRCM 
gives an additional ~10 k/ft of tensile 
capacity in both orthogonal directions 
(vert. + horiz.)

Thickness

Grid Type

Anchoring Requirements
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Supplemental reinforcement detailing –
Anchors between floors

Diagonal 
placement to 
provide force 
components in 
both directions.

Embedded to 
secure anchors in 
place and keep 
fibers straight.

Fibers cut to lap 
into FRCM abv. and 
below.
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Tall walls needed supplemental 
reinforcement + strengthening for OOP

The taller walls received FRCM to both faces 
of wall for OOP strengthening. Note, FRCM 
provides strength in its primary fiber 
directions through tension only.

0.5”-0.75” FRCM application with a single 
layer of CSS-HBCG (Heavy bi-directional 
carbon grid) + FRP anchors around the 
perimeter and into the support below. 

The existing wall had #5 @ 32” o.c. Verticals 
and the FRCM brought it up to resist ~2 k-ft/ft 
of OOP moment at both faces. 
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OOP strengthening detailing
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Anchoring Installed
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Quality Assurance

Field Testing – Adhesion Tests to ensure the 
system is correctly bonded with failure of the 
test inside the masonry substrate.

Lab Testing:
+ Compression tests to verify the compressive 
strength of the CSS-CM component. 

+ Tensile coupon testing to verify the system’s 
modulus and strength meet the specifications.
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Installation Video – First Coat
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Installation Video – Setting Grid
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Installation Video – Final Coat
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Complete FRCM Installation

18
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Gruening Middle School - 2021

• Kids returned to Gruening MS in August 2021

• Ribbon cutting ceremony, October 2021
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Thank you and Questions!

Alex Daddow, P.E., C.D.T.

Senior Composite Strengthening 
Systems Field Engineer

adaddow@strongtie.com

714.448.9143
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