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BEAM DESIGNATION LEGEND

CON -  Control Beam.  Number following CON is sample number

CSGF - Clark-Schwebel Glass Structural Grid reinforcing for flexure only(F).  Number
following CSGF is sample number.

CSGFS -  Clark-Schwebel Glass Structural Grid reinforcing for flexure and shear(FS).
Number following CSGFS is sample number.

CSGS -  Clark-Schwebel Glass Structural Grid reinforcing for shear only (S).  Number
following CSGS is sample number.

FCF -  Fyfe Carbon system (Tyfo) reinforcing for flexure only.  Number following FCF
is number of layers of reinforcement.  Number following dash is sample number.

FCFS -  Fyfe Carbon system (Tyfo) reinforcing for flexure and shear.  Number following
FCFS is number of layers for both shear and flexural laminates.  Number
following dash is sample number.

45FCS -  Fyfe Carbon system (Tyfo) reinforcing for shear at 45 degrees.  Since fibers are
also wrapped across tension side, they provide significant flexural strengthening
as well.  Number following 45FCS is number of layers.  Number following dash
is sample number.

FGF -  Fyfe Glass system (Tyfo) reinforcing for flexure only.  Same as FCF, but glass
rather than carbon.

FGFS -  Same as FCFS, but glass system rather than carbon.

45FGS -  Same as 45FCS, but glass system rather than carbon.

MBCF -  Same as FCF, but Master Builders Carbon system (M-Brace).

MBCFS -  Same as FCFS, but Master Builders Carbon system (M-Brace).

MBGF -  Same as FGF, but Master Builders Glass system (M-Brace).

MBGFS -  Same as FGFS, but Master Builders Glass system (M-Brace).

MBG2F1S -  Two layers of Master Builders Glass system (M-Brace) for flexure, and one
layer for shear.

MCF -  Same as FCF, but Mitsubishi Carbon System (Replark).
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MCFS -  Same as FCFS, but Mitsubishi Carbon System (Replark).

45MCS -  Same as 45FCS, but Mitsubishi carbon system (Replark).

90MCS -  Mitsubishi carbon system (Replark) reinforcing shear only.  Fibers run vertically
(@ 90 degrees to longitudinal axis of beam) on side and tension side of beam
similar to a U-shaped stirrup.  No flexural strengthening is provided (other than
transverse strength of the laminate).  Number following 90MCS is number of
layers.  Number following dash is sample number.

SCF -  Sika (Carbodur) carbon system reinforcing for flexure only.  All are one layer
only.  Number following SCF is sample number.

SCFS -  Sika (Carbodur) for flexure (one layer only) and Sika/Hexcel (SikaWrap) for
shear reinforcing.  Number following SCFS is number of layers of shear
reinforcement.  Number following dash is sample number.

SHCF -  Sika/Hexcel  (SikaWrap) carbon system reinforcing for flexure only.  Number
following SHCF is number of layers.  Number following dash is sample number.

SHCFS -  Sika/Hexcel (SikaWrap) carbon system reinforcing for flexure and shear.
Number following SHCFS in number of layers of both shear and flexural
laminate.  Number following dash is sample number.

45SHCFS -  One layer of Sika (Carbodur) for flexure and one layer of Sika/Hexcel
(SikaWrap) ±45 degree glass grid for shear.  Glass shear reinforcement is
provided in similar to 90 MCS (U-shaped stirrup), but fibers run at ±45 degrees.
Glass grid does not extend into center of beam, therefore it does not provide any
increase in flexural strengthening.
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Figure B.2.1.3: Typical failure modes and crack patterns for flexurally reinforced MBrace™ carbon beams.

Figure B.2.2.3: Typical failure modes for MBrace™ carbon flexure and shear at 90o reinforced beams.



B-2

Figure B.3.1.3: Typical failure modes for Replark® beams reinforced for flexure only.

Figure B.3.2.3: Typical failure mode and crack patterns for beams reinforced with Replark® for flexure and shear at
90o.
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Figure B.3.3.3: Typical crack pattern and failure mode for beams reinforced at 45o for shear with Replark.

Figure B.3.4.2: Typical crack patterns and failure mode for beams reinforced with Replark® for shear at 90o.
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Figure B.4.1.3: Typical cracking and failure modes for beams reinforced for flexure only with Sika carbon products.
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Figure B.4.2.3: Typical cracking and failure modes for beams reinforced for shear and flexure with Sika products.
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Figure B.5.1.3: Typical cracking and failure modes for beams reinforced for flexure with Tyfo® carbon FRP.

Figure B.5.2.3: Typical crack patterns and failure modes for beams reinforced with Tyfo® carbon for flexure and
shear.
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Figure B.5.3.4: Typical cracking and failure modes of beams reinforced with Tyfo® carbon for shear at 45o.

Figure B.6.1.3: Typical failure modes for CMI/Reichhold beams reinforced for flexure.
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Figure B.6.2.3: Typical failure modes for CMI/Reichhold beams reinforced for flexure and shear at 90 degrees.

Figure B.6.3.3: Typical failure modes for CMI/Reichhold beams reinforced for flexure and shear at 45 degrees.
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Figure B.6.4.2: Typical failure modes for CMI/Reichhold beams reinforced for shear at 45 degrees.

Figure B.7.1.3: Typical crack patterns and failure modes for beams reinforced for flexure with the MBrace™ glass
system.
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Figure B.7.2.3: Typical cracking and failure modes for beams strengthened with the MBrace™ glass system for
shear and flexure.

Figure B.8.1.3: Typical cracking and failure modes for beams reinforced with the Tyfo® glass system for flexure
only.
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Figure B.8.2.3: Typical cracking and failure modes for beams reinforced with the Tyfo® glass system for flexure and
shear.

Figure B.8.3.4: Typical failure mode of beams strengthened with the Tyfo® glass system for shear at 45o.
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Figure B.9.3: Typical failure modes and cracking for beams reinforced with the Clark Schwebel Structural Grid.

Figure B.10.1.3: Typical failure modes for beams reinforced for flexure with Owens Corning/Reichhold.
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Figure B.10.2.3: Typical failure modes for Owens Corning/Reichhold beams reinforced for flexure plus shear at 90
degrees.

Figure B.10.3.3: Typical failure modes for Owens Corning/Reichhold beams reinforced for flexure and shear at 45
degrees.
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Figure B.10.4.2: Typical failure modes for Owens Corning/Reichhold beams reinforced for shear at 45 degrees.


