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:Dll Dnd DiDShrDgm Strengthening Utili]ing the TyIo� FRP SyVtemV

MATERIALS:

TyIo� SCH-4� Uni-direFtionDl CDrEon FiEer SyVtem

5�8� DiD. TyIo� SCH ComSoVite AnFhorV

��8� DiD. TyIo� SCH ComSoVite AnFhorV

TyIo� S ESo[y  	 ThiFNened TyIo� S ESo[y

ThiFNened TyIo� S ESo[y: TyIo� S ESo[y thiFNened Zith CDE-o-Vil TS-���� or Dnother FyIe-DSSroYed inert Iiller� to Iill
YoidV Dnd SroYide D Vmooth EDVe Ior DSSlying the IiEer-eSo[y reVin lDminDteV. The DmoXnt oI CDE-o-Vil TS-���� or
Dnother FyIe-DSSroYed inert Iiller� Ddded VhDll not e[Feed ��  Ey Zeight Dnd iV Iield DdMXVted EDVed on DSSliFDtion
Dnd temSerDtXre.

��-�� MeVh� CoDrVe� :DVhed� .iln-dried SDnd.
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Sheet �  MDVonry :Dll FRP DetDilV - Hori]ontDl FRP

Sheet ��  SlDE FRP DetDilV

GENERAL NOTE: The detDilV in thiV VhoS drDZing Vet Dre EDVed on the SroMeFt drDZingV Dnd Dny YeriIied Vite
FonditionV Srior to inVtDllDtion. Any Vite FonditionV thDt Dre not VhoZn in theVe VhoS drDZingV ZhiFh ZoXld imSede
or Dlter the inVtDllDtion oI the TyIo� SyVtemV DV detDiled� VhDll Ee immediDtely FommXniFDted to FyIe� FomSDny
Dnd�or the Engineer-oI-ReFord. Do not SroFeed Zith Dny ZorN Dt theVe loFDtionV Xntil reYiVed detDiling iV
DSSroYed.

DISCLAIMER:  FyIe� FomSDny did not DnDly]e the FDSDFity oI the e[iVting VtrXFtXrDl memEerV or itV Fondition.
The detDilV Dnd noteV VhoZn on theVe drDZingV Dre only releYDnt to Dnd only intend Ior the VSeFiIiF TyIo�

SrodXFtV FDlled oXt. In no eYent VhoXld theVe drDZingV or Dny detDilV or noteV herein Ee XVed ZithoXt the VSeFiIiF
TyIo� SrodXFtV FDlled oXt. Any XVe or reliDnFe on theVe drDZingV or Dny detDilV or noteV herein ZithoXt the
VSeFiIiF TyIo� SrodXFtV iV VtriFtly SrohiEited. ShoXld other SrodXFtV Ee XVed on the SroMeFt� theVe VtDmSed
drDZingV VhDll Ee FonVidered nXll Dnd Yoid Dnd FyIeFRP� LLC itV emSloyeeV� direFtorV� Dnd DIIiliDteV DVVXme no
liDEility Zith reVSeFt to VXFh XVe. TheVe VtDmSed drDZingV do not in Dny ZDy inIer eTXiYDlenFy oI Dny SrodXFt(V)
to thDt oI the TyIo� FRP VyVtemV VhoZn. TheVe VtDmSed drDZingV do not imSly the DSSroYDl Irom Dny releYDnt
DXthority hDYing MXriVdiFtion.

GENERAL NOTES:

SURFACE PREPARATION (CONCRETE SURFACES)

�. EnVXre Dll VtrXFtXrDl FrDFNV� VSDllV� dDmDged Dnd XnVoXnd FonFrete Dre reSDired Zith FonYentionDl methodV
to FreDte D IlDt or Vlightly FonYe[ VXrIDFe (Ey otherV).

�. SXrIDFeV VhDll Ee SreSDred Ior Eonding Ey meDnV oI DErDViYe ElDVting or grinding to remoYe e[iVting lDitDnFe
Dnd e[SoVe DggregDte >minimXm ICRI CSP-� FonFrete VXrIDFe SroIile@.

�. The VXrIDFe to reFeiYe the FomSoVite VhDll Ee Iree Irom IinV� VhDrS edgeV Dnd SrotrXVionV thDt Zill FDXVe
YoidV Eehind the inVtDlled FomSoVite or thDt� in the oSinion oI the Engineer oI ReFord� Zill dDmDge the IiEerV.

4. For drilling DnFhor holeV or FreDting SenetrDtionV� VFDnning Vteel reEDr � tendonV VhDll Ee done (Ey otherV) to
DYoid dDmDging Vteel reinIorFement.

5. The VXrIDFeV to reFeiYe the FomSoVite VhDll hDYe no Iree moiVtXre Dt the time oI DSSliFDtion.

�. All FontDFt VXrIDFeV VhDll Ee FleDned Ey hDnd� YDFXXm or FomSreVVed Dir.

SURFACE PREPARATION (MASONRY SURFACES)

�. TDNe ShotoV oI e[iVting dDmDge or irregXlDritieV Ior eDFh mDVonry ZDll. ConVXlt Zith FyIe 	 SEOR to
determine reTXired VXrIDFe SreSDrDtion Ior e[iVting mDVonry VXEVtrDteV. DDmDged or deteriorDting groXt lineV
mDy reTXire re-Sointing Srior to inVtDllDtion oI the TyIo� FRP VyVtemV.

�. ReVtore mDVonry VXEVtrDte to originDl Fondition (iI reTXired) to SroYide D FonYe[� Vmooth VXrIDFe� Iree oI
YoidV� VhDrS edgeV� or ridgeV. GroXt lineV thDt Dre in good Fondition Dnd leVV thDn ���� deeS FDn Ee Vmoothed
oXt Zith thiFNened TyIo� S eSo[y Srior to FRP inVtDllDtion.

�. MDrN Serimeter oI DreDV to reFeiYe FomSoVite Vtrengthening. The Serimeter lineV VhoXld e[tend �-�� Eeyond
the e[DFt IDEriF SlDFement to enVXre IDEriF edgeV Dre detDiled SroSerly.

4. PreSDre Dll mDrNed VXrIDFeV Ior Eonding Ey meDnV oI DErDViYe ElDVting or griding to remoYe e[iVting lDitDnFe
Dnd roXghen VXrIDFeV.

5. All edgeV to Ee ZrDSSed DroXnd VhDll Ee roXnded to D minimXm rDdiXV oI ���´.

�. All FontDFt VXrIDFeV VhDll Ee FleDned Ey hDnd� HEPA YDFXXm� or FomSreVVed Dir Xntil Iree oI lDitDnFe� dXVt�
Dnd deEriV.

INSTALLATION

�. 9eriIy DmEient Dnd FonFrete�mDVonry temSerDtXreV. No ZorN VhDll SroFeed iI the temSerDtXre oI the
FonFrete�mDVonry VXrIDFe iV leVV thDn 5��F or greDter thDn ����F or DV VSeFiIied on the eSo[y FomSonent
lDEelV. SXEVtrDte VhDll Ee Dt leDVt 5�F DEoYe the deZ Soint.

�. FDEriF VhDll Ee FomSletely VDtXrDted Srior to DSSliFDtion to FontDFt VXrIDFe. Both the eSo[y reVin Dnd IDEriF
VhDll Ee meDVXred DFFXrDtely� FomEined� Dnd DSSlied XniIormly Dt the rDteV VhoZn on the SrodXFt dDtD
VheetV.

�. All FXtting oI IDEriFV� mi[ing oI eSo[y Dnd FomEinDtion thereoI VhDll tDNe SlDFe in D SroteFted DreD DZDy Irom
FritiFDl VtrXFtXre IXnFtionV Dnd Dny eleFtriFDl eTXiSment.

4. Drill holeV Ior IiEer DnFhorV Zith D rotDry hDmmer drill Dnd D FDrEide Eit. Grind edgeV DroXnd DnFhor holeV Ior
Vmooth trDnVitionV. SFDnning Vteel reEDr � tendonV VhDll Ee done (Ey otherV) to DYoid dDmDging Vteel
reinIorFement.

5. CleDn DnFhor holeV Zith D Vteel EriVtle SiSe ErXVh eTXDl to or greDter thDn the FonFrete Eit Vi]e (SerIorm 5
inVertionV minimXm).

�. RemoYe dXVt Dnd deEriV FreDted Ey DnFhor hole drilling Dnd grinding Zith HEPA IiltrDtion YDFXXm eTXiSment.

�. ReSeDt the SreYioXV tZo DnFhor inVtDllDtion�FleDning VteSV Xntil Dll holeV Dre FreDted.

8. ProteFt DreDV DdMDFent to VXrIDFeV thDt Zill reFeiYe FomSoVite (e.g. SreYent eSo[y VtDining or FontDminDtion).

�. ASSly one Srime FoDt oI eSo[y reVin to the VXEVtrDte (� mil TyS.). AlloZ VXIIiFient time Ior Srimer to EeFome
tDFNy to the toXFh or to VoDN into the VXEVtrDte Dnd FreDte D dDmS VXrIDFe Zith no VtDnding liTXid.

��. ASSly D XniIorm lDyer oI thiFNened TyIo� S ESo[y (�5-�� mil TyS.) to SreSDre Ior Eonding FomSoVite mDteriDl
Dnd to Iill XneYen VXrIDFeV (XS to �.5´ EXg holeV). EnVXre thDt oXt oI SlDne deYiDtionV Dre leVV thDn one inFh
Ser Ioot.

��. ASSly VDtXrDted IDEriF to VXEVtrDte Ey hDnd. FiEer ZDYineVV or VNeZ FDnnot e[Feed one inFh Ser Ioot. EnVXre
SroSer orientDtion oI the IDEriF.

��. Pre-VDtXrDte FomSoVite DnFhorV Ey hDnd in D EDth. InVtDllDtion oI dry DnFhorV iV SrohiEited.

��. Fill the drilled hole min. �5� YolXme Zith thiFNened TyIo� S eSo[y Srior to inVtDllDtion.

�4. EmEed VDtXrDted DnFhor (Zith inVertion tool) to the VSeFiIied deSth. MDintDin tenVion in the DnFhor Zith the
inVertion tool Dnd VSlDy Iree end oI DnFhor DV detDiled.

�5. ASSly VXEVeTXent FomSoVite lDyerV� FontinXoXVly or VSliFed� oYer inVtDlled DnFhor Xntil deVigned nXmEer oI
lDyerV iV DFhieYed.

��. UVing D roller or hDnd SreVVXre� releDVe or roll oXt entrDSSed Dir� Dnd enVXre thDt eDFh indiYidXDl lDyer iV
Iirmly emEedded Dnd Ddhered to the SreFeding lDyer or VXEVtrDte.

��. FiniVh Dll oYerlDSV� VeDmV Dnd edgeV Zith thiFNened TyIo� S ESo[y. ThiFNened TyIo� S ESo[y to e[tend �-��
Eeyond IDEriF onto roXghened VXrIDFe.

�8. At �5�F� DlloZ D minimXm FXre time oI �4 hoXrV Srior to the DSSliFDtion oI IiniVheV. II DIter �� hoXrV the eSo[y
iV FXred� the VXrIDFe mXVt Ee roXghened Ey hDnd VDnding or ErXVh ElDVting� Srior to IiniVhing. CXre iV D
IXnFtion oI the enYironment� Dnd thXV enYironmentDl FonditionV diFtDte the DSSliFDtionV ZindoZ.

��. SXggeVted IiniVh: TZo-FoDtV oI oZner-DSSroYed DFryliF SDint. FiniVh reTXirementV Dnd Folor VSeFiIied in the
SroMeFt VSeFiIiFDtionV VhDll VXSerVede FyIe¶V VXggeVted IiniVh Dnd the inVtDller VhDll VeleFt D IiniVh FoDt
VyVtem to meet thoVe reTXirementV. The FyIe TyIo� FRP SyVtemV Dre inert Dnd� thereIore� FomSDtiEle Zith Dll
IiniVh FoDt VyVtemV. See generDl noteV Ior SroSer VXrIDFe SreSDrDtion Srior to FoDting.

.ey-CoDt �FiniVh� (ToS oI VlDE): ImmediDtely DSSly D �5-to-��mil FoDt oI thiFNened TyIo� S eSo[y to Dll
e[SoVed VXrIDFeV e[tending Dt leDVt �� (�5mm) SDVt Dll edgeV. ImmediDtely EroDdFDVt ��-to-�� meVh
FoDrVe� ZDVhed� dry VDnd to Dll e[SoVed VXrIDFeV. ImmediDtely EloZ Dny e[FeVV VDnd YiD D SortDEle
EloZer IorZDrd into the Zet FoDting Dnd diVFDrd Dny e[FeVV�looVe VDnd. AlloZ inVtDllDtion to FXre�
XndiVtXrEed Ior Dt leDVt 48-hoXrV Srior to the DSSliFDtion oI Ilooring or rooIing mDteriDlV.
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H: �L
9: 4L - ���

LEGEND:

H: �L   - HORI=ONTAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)� APPLIED TO ONE
FACE OF THE :ALL� PRIMARY FIBERS ORIENTED HORI=ONTALLY. SEE DETAIL ��
ON SHEET �.

9:�L - ��  - 9ERTICAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �� :IDE STRIPS APPLIED TO EACH :ALL END ON ONE FACE OF THE
:ALL (REF. SHEET NOTE 4)� PRIMARY FIBERS ORIENTED 9ERTICALLY. SEE DETAIL
� ON SHEET 8.

H: �L
9: �L - ��

SHEET NOTES:

�. ALL DIMENSIONS SHO:N ON THE PLANS SHALL BE 9ERIFIED IN FIELD.

�. TYFO SCH-4� FRP REINFORCEMENT SHALL BE APPLIED TO ONE FACE OF THE :ALL. CONTRACTOR MAY APPLY FRP TO
EITHER FACE OF THE :ALL AS LONG AS IT IS BONDED TO THE STRUCTURAL �� MASONRY BLOC. :ALL. DO NOT APPLY
FRP TO THE RED BRIC. FACADE.

�. APPLY �.EY COAT� OF THIC.ENED TYFO S EPO;Y 	 SAND PER GENERAL NOTES O9ER TOPSIDE OF CONCRETE SLAB FRP.

4. 9ERTICAL TYFO SCH-4� REINFORCEMENT MUST BE CONTINUOUS FOR THE FULL HEIGHT OF THE BUILDING. THEREFORE�
THE 9ERTICAL STRIPS MUST BE APPLIED ON ONE FACE FOR THE FULL HEIGHT OF THE :ALL (LE9ELS �-�) AND MUST BE
ALIGNED :ITH THE 9ERTICAL STRIPS AT THE :ALL ABO9E�BELO:.

5. SEE SHEETS 8 THROUGH �� FOR TYPICAL DETAILS.
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INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF DETAIL �� ON SHEET ��.

INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF DETAIL �� ON SHEET ��.
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LEGEND:

H: �L   - HORI=ONTAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)� APPLIED TO ONE
FACE OF THE :ALL� PRIMARY FIBERS ORIENTED HORI=ONTALLY. SEE DETAIL ��
ON SHEET �.

9:�L - ��  - 9ERTICAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �� :IDE STRIPS APPLIED TO EACH :ALL END ON ONE FACE OF THE
:ALL (REF. SHEET NOTE 4)� PRIMARY FIBERS ORIENTED 9ERTICALLY. SEE DETAIL
� ON SHEET 8.

H: �L
9: �L - ��

SHEET NOTES:

�. ALL DIMENSIONS SHO:N ON THE PLANS SHALL BE 9ERIFIED IN FIELD.

�. TYFO SCH-4� FRP REINFORCEMENT SHALL BE APPLIED TO ONE FACE OF THE :ALL. CONTRACTOR MAY APPLY FRP TO
EITHER FACE OF THE :ALL AS LONG AS IT IS BONDED TO THE STRUCTURAL �� MASONRY BLOC. :ALL. DO NOT APPLY
FRP TO THE RED BRIC. FACADE.

�. APPLY �.EY COAT� OF THIC.ENED TYFO S EPO;Y 	 SAND PER GENERAL NOTES O9ER TOPSIDE OF CONCRETE SLAB FRP.

4. 9ERTICAL TYFO SCH-4� REINFORCEMENT MUST BE CONTINUOUS FOR THE FULL HEIGHT OF THE BUILDING. THEREFORE�
THE 9ERTICAL STRIPS MUST BE APPLIED ON ONE FACE FOR THE FULL HEIGHT OF THE :ALL (LE9ELS �-�) AND MUST BE
ALIGNED :ITH THE 9ERTICAL STRIPS AT THE :ALL ABO9E�BELO:.

5. SEE SHEETS 8 THROUGH �� FOR TYPICAL DETAILS.
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INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.

INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.
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H: �L
9: �L - ���

LEGEND:

H: �L   - HORI=ONTAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)� APPLIED TO ONE
FACE OF THE :ALL� PRIMARY FIBERS ORIENTED HORI=ONTALLY. SEE DETAIL ��
ON SHEET �.

9:�L - ��  - 9ERTICAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �� :IDE STRIPS APPLIED TO EACH :ALL END ON ONE FACE OF THE
:ALL (REF. SHEET NOTE 4)� PRIMARY FIBERS ORIENTED 9ERTICALLY. SEE DETAIL
� ON SHEET 8.

H: �L
9: �L - ��

SHEET NOTES:

�. ALL DIMENSIONS SHO:N ON THE PLANS SHALL BE 9ERIFIED IN FIELD.

�. TYFO SCH-4� FRP REINFORCEMENT SHALL BE APPLIED TO ONE FACE OF THE :ALL. CONTRACTOR MAY APPLY FRP TO
EITHER FACE OF THE :ALL AS LONG AS IT IS BONDED TO THE STRUCTURAL �� MASONRY BLOC. :ALL. DO NOT APPLY
FRP TO THE RED BRIC. FACADE.

�. APPLY �.EY COAT� OF THIC.ENED TYFO S EPO;Y 	 SAND PER GENERAL NOTES O9ER TOPSIDE OF CONCRETE SLAB FRP.

4. 9ERTICAL TYFO SCH-4� REINFORCEMENT MUST BE CONTINUOUS FOR THE FULL HEIGHT OF THE BUILDING. THEREFORE�
THE 9ERTICAL STRIPS MUST BE APPLIED ON ONE FACE FOR THE FULL HEIGHT OF THE :ALL (LE9ELS �-�) AND MUST BE
ALIGNED :ITH THE 9ERTICAL STRIPS AT THE :ALL ABO9E�BELO:.

5. SEE SHEETS 8 THROUGH �� FOR TYPICAL DETAILS.
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INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.

INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.
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LEGEND:

H: �L   - HORI=ONTAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)� APPLIED TO ONE
FACE OF THE :ALL� PRIMARY FIBERS ORIENTED HORI=ONTALLY. SEE DETAIL ��
ON SHEET �.

9:�L - ��  - 9ERTICAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �� :IDE STRIPS APPLIED TO EACH :ALL END ON ONE FACE OF THE
:ALL (REF. SHEET NOTE 4)� PRIMARY FIBERS ORIENTED 9ERTICALLY. SEE DETAIL
� ON SHEET 8.

H: �L
9: �L - ��

SHEET NOTES:

�. ALL DIMENSIONS SHO:N ON THE PLANS SHALL BE 9ERIFIED IN FIELD.

�. TYFO SCH-4� FRP REINFORCEMENT SHALL BE APPLIED TO ONE FACE OF THE :ALL. CONTRACTOR MAY APPLY FRP TO
EITHER FACE OF THE :ALL AS LONG AS IT IS BONDED TO THE STRUCTURAL �� MASONRY BLOC. :ALL. DO NOT APPLY
FRP TO THE RED BRIC. FACADE.

�. APPLY �.EY COAT� OF THIC.ENED TYFO S EPO;Y 	 SAND PER GENERAL NOTES O9ER TOPSIDE OF CONCRETE SLAB FRP.

4. 9ERTICAL TYFO SCH-4� REINFORCEMENT MUST BE CONTINUOUS FOR THE FULL HEIGHT OF THE BUILDING. THEREFORE�
THE 9ERTICAL STRIPS MUST BE APPLIED ON ONE FACE FOR THE FULL HEIGHT OF THE :ALL (LE9ELS �-�) AND MUST BE
ALIGNED :ITH THE 9ERTICAL STRIPS AT THE :ALL ABO9E�BELO:.

5. SEE SHEETS 8 THROUGH �� FOR TYPICAL DETAILS.
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INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.

INSTALL (�) LAYERS OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.FOR INFORMATION ONLY
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H: �L
9: �L - ���

LEGEND:

H: �L   - HORI=ONTAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)� APPLIED TO ONE
FACE OF THE :ALL� PRIMARY FIBERS ORIENTED HORI=ONTALLY. SEE DETAIL ��
ON SHEET �.

9:�L - ��  - 9ERTICAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �� :IDE STRIPS APPLIED TO EACH :ALL END ON ONE FACE OF THE
:ALL (REF. SHEET NOTE 4)� PRIMARY FIBERS ORIENTED 9ERTICALLY. SEE DETAIL
� ON SHEET 8.

H: �L
9: �L - ��

SHEET NOTES:

�. ALL DIMENSIONS SHO:N ON THE PLANS SHALL BE 9ERIFIED IN FIELD.

�. TYFO SCH-4� FRP REINFORCEMENT SHALL BE APPLIED TO ONE FACE OF THE :ALL. CONTRACTOR MAY APPLY FRP TO
EITHER FACE OF THE :ALL AS LONG AS IT IS BONDED TO THE STRUCTURAL �� MASONRY BLOC. :ALL. DO NOT APPLY
FRP TO THE RED BRIC. FACADE.

�. APPLY �.EY COAT� OF THIC.ENED TYFO S EPO;Y 	 SAND PER GENERAL NOTES O9ER TOPSIDE OF CONCRETE SLAB FRP.

4. 9ERTICAL TYFO SCH-4� REINFORCEMENT MUST BE CONTINUOUS FOR THE FULL HEIGHT OF THE BUILDING. THEREFORE�
THE 9ERTICAL STRIPS MUST BE APPLIED ON ONE FACE FOR THE FULL HEIGHT OF THE :ALL (LE9ELS �-�) AND MUST BE
ALIGNED :ITH THE 9ERTICAL STRIPS AT THE :ALL ABO9E�BELO:.

5. SEE SHEETS 8 THROUGH �� FOR TYPICAL DETAILS.
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INSTALL (�) LAYER OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.

INSTALL (�) LAYER OF THE TYFO SCH-4� SYSTEM� �4� :IDE
STRIPS� CONTINUOUSLY APPLIED TO THE TOPSIDE OF THE (E)
SLAB� :ITH PRIMARY FIBERS ORIENTED AS SHO:N.

REF. DETAIL �� ON SHEET ��.
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LEGEND:

H: �L   - HORI=ONTAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)� APPLIED TO ONE
FACE OF THE :ALL� PRIMARY FIBERS ORIENTED HORI=ONTALLY. SEE DETAIL ��
ON SHEET �.

9:�L - ��  - 9ERTICAL FRP REINFORCEMENT - � LAYERS OF THE TYFO SCH-4�
SYSTEM� �� :IDE STRIPS APPLIED TO EACH :ALL END ON ONE FACE OF THE
:ALL (REF. SHEET NOTE 4)� PRIMARY FIBERS ORIENTED 9ERTICALLY. SEE DETAIL
� ON SHEET 8.

H: �L
9: �L - ��

SHEET NOTES:

�. ALL DIMENSIONS SHO:N ON THE PLANS SHALL BE 9ERIFIED IN FIELD.

�. TYFO SCH-4� FRP REINFORCEMENT SHALL BE APPLIED TO ONE FACE OF THE :ALL. CONTRACTOR MAY APPLY FRP TO
EITHER FACE OF THE :ALL AS LONG AS IT IS BONDED TO THE STRUCTURAL �� MASONRY BLOC. :ALL. DO NOT APPLY
FRP TO THE RED BRIC. FACADE.

�. APPLY �.EY COAT� OF THIC.ENED TYFO S EPO;Y 	 SAND PER GENERAL NOTES O9ER TOPSIDE OF CONCRETE SLAB FRP.

4. 9ERTICAL TYFO SCH-4� REINFORCEMENT MUST BE CONTINUOUS FOR THE FULL HEIGHT OF THE BUILDING. THEREFORE�
THE 9ERTICAL STRIPS MUST BE APPLIED ON ONE FACE FOR THE FULL HEIGHT OF THE :ALL (LE9ELS �-�) AND MUST BE
ALIGNED :ITH THE 9ERTICAL STRIPS AT THE :ALL ABO9E�BELO:.

5. SEE SHEETS 8 THROUGH �� FOR TYPICAL DETAILS.
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SHEET NOTES:

�. INSTALL 9ERTICAL TYFO SCH-4� PRIOR TO HORI=ONTAL TYFO SCH-4�.

�. INSTALL 5�8� DIA. ANCHORS SPACED MA;IMUM �� ON CENTER FOR (�) LAYERS OF 9ERTICAL REINFORCING 	 INSTALL ��8� DIA. 
ANCHORS SPACED MA;IMUM �� ON CENTER FOR (��4� OR 5) LAYERS OF 9ERTICAL REINFORCING.

�. USE 8� SPLAY :IDTH FOR BOTH ANCHOR DIAMETERS. NOTE THAT ANCHOR SPLAYS :ILL O9ERLAP EACH OTHER BY �� TO MEET MIN.
8� SPLAY :IDTH. USE ��� SPLAY LENGTH FOR 5�8� DIA. ANCHORS. USE ��� SPLAY LENGTH FOR ��8� DIA. ANCHORS.

4. USE �� MIN. EMBEDMENT DEPTH FOR 5�8� ANCHORS. USE 8� MIN. EMBEDMENT DEPTH FOR ��8� ANCHORS.

N.T.S.
TySiFDl EmEedded AnFhor SeFtion8

�RD FLOOR

�ND. FLOOR

�ST FLOOR

(E) STRUCTURAL MASONRY
BLOC. :ALL (TYP.)

(E) CONC. FLOOR SLAB

(E) CONC. S.O.G.

(E) CONC. :ALL
FOOTING

INSTALL NUMBER OF LAYERS OF THE
TYFO SCH-4� SYSTEM :ITH A STRIP
:IDTH AS PER PLAN� APPLIED TO
ONE FACE OF THE :ALL� AT EACH
END OF THE :ALL. (TYP.)

HORI=ONTAL TYFO SCH-4�
REINFORCEMENT NOT
SHO:N FOR CLARITY. (TYP.)

INSTALL TYFO SCH COMPOSITE
ANCHORS PER NOTE �� DRILLED
THROUGH (E) CONC. FLOOR SLAB.

USE SPLAY :IDTH AND SPLAY
LENGTH PER NOTE �.

PRIMARY FIBER
DIRECTION. (TYP.)

INSTALL TYFO SCH COMPOSITE
ANCHORS PER NOTE �� EMBEDDED
INTO E;ISTING FOOTING�S.O.G.

USE SPLAY :IDTH AND SPLAY
LENGTH PER NOTE �.

EMBED DEPTH PER NOTE 4
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INSTALL NUMBER OF LAYERS OF THE TYFO SCH-4� SYSTEM
:ITH A STRIP :IDTH AS PER PLAN� APPLIED TO ONE FACE OF
THE :ALL� AT EACH END OF THE :ALL. (TYP.)

HORI=ONTAL TYFO SCH-4� REINFORCEMENT
NOT DETAILED FOR CLARITY� (TYP.)

INSTALL TYFO SCH COMPOSITE ANCHORS PER ELE9ATION.
DO NOT DAMAGE E;ISTING STEEL REINFORCING.

USE A �:� (LENGTH:HEIGHT) RAMP OF THIC.ENED TYFO S EPO;Y
(:HERE RE4UIRED) TO TRANSITION TYFO FRP TO ANCHOR HOLE.
ALLO: THIC.ENED TYFO S EPO;Y TO CURE MIN. � HOUR BEFORE
PLACEMENT OF TYFO FRP TO PRE9ENT DEFORMING THE SLOPE OF THE
RAMP.

�

�

RADIUS CONC. EDGE OF ANCHOR HOLE IN
DIRECTION OF SPLAY TO ���� MIN. (TYP.)

(E) SLAB ON GRADE
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(E) STRUCTURAL MASONRY BLOC. :ALL
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INSTALL NUMBER OF LAYERS OF THE TYFO SCH-4� SYSTEM
:ITH A STRIP :IDTH AS PER PLAN� APPLIED TO ONE FACE OF
THE :ALL� AT EACH END OF THE :ALL. (TYP.)

HORI=ONTAL TYFO SCH-4� REINFORCEMENT
NOT DETAILED FOR CLARITY� (TYP.)

INSTALL TYFO SCH COMPOSITE ANCHORS PER ELE9ATION.
DO NOT DAMAGE E;ISTING STEEL REINFORCING.

RADIUS CONC. EDGE OF ANCHOR HOLE IN
DIRECTION OF SPLAY TO ���� MIN. (TYP.)

USE A �:� (LENGTH:HEIGHT) RAMP OF THIC.ENED TYFO S
EPO;Y (:HERE RE4UIRED) TO TRANSITION TYFO FRP TO
ANCHOR HOLE. ALLO: THIC.ENED TYFO S EPO;Y TO
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(E) SLAB

�-���� STRIP BUTT SPLICE� (TYP.)

INSTALL NUMBER OF LAYERS OF THE TYFO SCH-4� SYSTEM AS
PER PLANS� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)�
:ITH PRIMARY FIBERS ORIENTED HORI=ONTALLY� APPLIED TO
ONE FACE OF THE (E) :ALL (TYP.)

9ERTICAL TYFO SCH-4� REINFORCEMENT
NOT SHO:N FOR CLARITY.

(E) OPENING

ROUND ALL EDGES TO BE :RAPPED
AROUND TO A MIN. ���� RADIUS� (TYP.)

(E) SLAB OR FOUNDATION

:HERE :ALL PIER HAS AD-ACENT OPENINGS�
E;TEND THE HORI=ONTAL TYFO SCH-4� A MINIMUM
OF 4� AROUND THE CORNER OF THE :ALL ONTO
THE AD-ACENT FACE.

(E) OPENING

(E) STRUCTURAL MASONRY BLOC. :ALL

LENGTH OF :ALL
PIER�STRIP AS PER PLANS� (TYP.)
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ROUND ALL CORNERS TO BE :RAPPED
AROUND TO A MIN. ���� RADIUS� (TYP.)

INSTALL NUMBER OF LAYERS OF THE TYFO SCH-4� SYSTEM AS
PER PLANS� �4� :IDE STRIPS SPACED �4� O.C. (FULL CO9ERAGE)�
:ITH PRIMARY FIBERS ORIENTED HORI=ONTALLY� APPLIED TO
ONE FACE OF THE (E) :ALL (TYP.)

9ERTICAL TYFO SCH-4� REINFORCEMENT
NOT SHO:N FOR CLARITY.

(E) OPENING (TYP.)

:HERE :ALL PIER HAS AD-ACENT OPENINGS� E;TEND
THE HORI=ONTAL TYFO SCH-4� A MINIMUM OF 4� AROUND
THE CORNER OF THE :ALL ONTO THE AD-ACENT FACE.
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SHEET NOTES:

�. INSTALL 9ERTICAL TYFO SCH-4�
            PRIOR TO HORI=ONTAL TYFO SCH-4�.
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INSTALL NUMBER OF LAYERS OF THE TYFO SCH-4� SYSTEM AS PER PLAN
:ITH A �4� :IDE STRIP :IDTH� CONTINUOUSLY APPLIED TO THE TOPSIDE OF
THE (E) DIAPHRAGM� :ITH PRIMARY FIBERS ORIENTED AS SHO:N ON PLAN.

N.T.S.
TySiFDl Chord�SlDE CroVV SeFtion��

APPLY A �5-��MIL COAT OF THIC.ENED EPO;Y TO ALL E;POSED SURFACES
E;TENDING AT LEAST �� PAST ALL STRIP EDGES AND BROADCAST ��-��
MESH COARSE� :ASHED� DRY SAND TO ALL E;POSED TOPSIDE OF SLAB FRP
SURFACES AS PER THE GENERAL NOTES.

(E) CONCRETE FLOOR SLAB

�4� STRIP :IDTH� (TYP.)

NUMBER OF LAYER OF THE TYFO SCH-4� SYSTEM AS
PER PLANS� APPLIED TO THE TOPSIDE OF THE (E) SLAB�
PRIMARY FIBERS ORIENTED AS SHO:N ON PLAN

APPLY A �5-��MIL COAT OF THIC.ENED EPO;Y TO ALL E;POSED SURFACES
E;TENDING AT LEAST �� PAST ALL STRIP EDGES AND BROADCAST ��-��
MESH COARSE� :ASHED� DRY SAND TO ALL E;POSED TOPSIDE OF SLAB FRP
SURFACES AS PER THE GENERAL NOTES

(E) CONCRETE FLOOR SLAB
��� MIN. LAP SPLICE

:HERE RE4
D

FOR INFORMATION ONLY



Designed By: SR
Checked By: TL

05/17/2024

Airmen Dormitory - Building 854
Jacksonville, AR 72099

Structural Engineer of Record:

Wallace Design Collective
1703 Wyandotte Street, Suite 200
Kansas City, Missouri 64108

Calculations:

1. Masonry Wall In-Plane Shear Calculations
2. Masonry Wall In-Plane Flexure Calculations
3. Concrete Slab Chord Calculations

Disclaimer: Fyfe Company did not analyze the capacity of the existing structural members or its condition, nor did Fyfe Company 
provide the loading demand values used for the FRP design. The composite system was designed only to provide the additional 
capacity as noted in the calculations. Additionally, thermal gradation effects were not considered in the FRP design.

REFERENCES

1. ACI 440.2R-17. Guide for the Design and Construction of Externally Bonded FRP Systems for 
Strengthening Concrete Structures. 2017

2. ASCE Standard, ASCE/SEI, 41-17: Seismic Evaluation and Retrofit of Existing Buildings. American 
Society of Civil Engineers, 2017. 

3.  FyfeFRP, LLC. Design Manual for the Tyfo System. Version 11. May 2022.
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Airmen Dormitory - Building 854
Masonry Wall In-Plane Shear Strengthening

_______________________________________________________________________________________

1.0 DESIGN GOAL

Design the Tyfo FRP System to provide shear capacity to existing unreinforced masonry block walls, as 
specified by Wallace Design Collective Structural Engineers.

2.0 GENERAL NOTES AND ASSUMPTIONS

1. The ultimate design strain of the Tyfo SCH-41 carbon composite system is 0.009 in/in. However, the 
maximum effective strain in the FRP system shall conservatively be taken as 0.0015 in/in. for one-sided wall 
shear strengthening.
2. Assumed strength reduction factor ( ) can be taken to unity (1.0) for seismic design per ASCE-41.ϕ
3. Fyfe has not evaluated the existing structural capacity of the masonry block walls and therefore has not 
evaluated alternate failure modes that may occur piror to the FRP system reaching its allowable design 
strength. The FRP system is only designed to provide additional shear capacity to the masonry block walls 
acting as a horizontally-oriented (in-plane shear) tension member.
4. The following calculation pertains to wall location ID 1. A summary of all wall strengthening calculations is 
presented in the conclusion (section 5.0) and each calculation in the conclusion follows the procedure set forth 
in sections 3.0-4.0.
5. Location ID plans are attached to the back end of all Fyfe Calculations.

3.0 MATERIAL PROPERTIES OF THE TYFO SCH-41 CARBON COMPOSITE SYSTEM

Ultimate Properties:

≔CE 0.95 environmental reduction factor for interior 
environment (ACI 440.2R-17 Table 9.4)

≔ffu ⋅131 ksi ultimate tensile stress 

≔ff =⋅CE ffu 124.5 ksi design ultimate tensile stress (eq. 9.4a)

≔εfu 0.009 ―
in

in
ultimate tensile strain 

≔εf =⋅CE εfu 0.0086 ―
in

in
design ultimate tensile strain (eq. 9.4b)

≔Ef =―
ff
εf

14555.6 ksi ultimate modulus of elasticity

≔Ef 12660 ksi design modulus of elasticity

≔tf ⋅0.04 in thickness per layer
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≔tf ⋅0.04 in

4.0 SHEAR STRENGTHENING CALCULATIONS (LOCATION ID 1)

≔ϕ 1 strength reduction factor (taken to unity for 
seismic design per ASCE-41)

≔Vreq 20 kip required additional shear capacity

≔n 1 number of layers of FRP

The effective strain in the FRP is taken as 0.0015 in/in. for one-sided wall shear strengthening applications.

≔εfe 0.0015 ―
in

in
effective design strain 

Effective Shear Capacity

≔ffe =⋅Ef εfe 19 ksi effective FRP design stress

≔wf ⋅24 in width of FRP strips

≔sf ⋅24 in spacing of FRP (full coverage)

≔lw 2.75 ft wall length

≔ϕVf =⋅⋅⋅⋅⋅ϕ n tf ffe lw ―
wf

sf

25.1 kip factored shear capacity provided by FRP

≔DCR =――
Vreq

ϕVf

0.8
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5.0 CONCLUSION

Install one layer of the Tyfo SCH-41 system, 24" wide strips spaced 24" on center (100% coverage), with primary 
fibers oriented in the direction parallel to the applied shear force to meet a 20 kip shear demand.

The following table summarizes all wall strengthening locations. Each calculation summarized in the following table 
conforms to the calculation procedure set forth in sections 3.0-4.0 for Masonry Wall In-Plane Shear Strengthening.
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Airmen Dormitory - Building 854
Masonry Wall In-Plane Flexure Strengthening

_______________________________________________________________________________________

1.0 DESIGN GOAL

Design the Tyfo FRP System to provide in-plane flexure capacity to existing unreinforced masonry block 
walls, as specified by Wallace Design Collective Structural Engineers.

2.0 GENERAL NOTES AND ASSUMPTIONS

1. The ultimate design strain of the Tyfo SCH-41 carbon composite system is 0.009 in/in. However, the maximum 
usable strain for flexural strengthening shall be taken as 0.005 in/in. per ASCE 41-17 section 10.3.3.1.
2. Assumed strength reduction factor ( ) can be taken to unity (1.0) for seismic design per ASCE-41.ϕ
3. Fyfe has not evaluated the existing structural capacity of the masonry block walls and therefore has not evaluated 
alternate failure modes that may occur prior to the FRP system reaching its allowable design strength. The FRP 
system is only designed to provide additional tension capacity to the masonry block walls acting as a vertically-
oriented (in-plane flexure) tension member.
4. The lever arm of the FRP reinforcement (between extreme FRP tension and center of compression block) is taken 
as 80% of the distance between the centroid of the FRP reinforcement and the opposite end of the wall.
5. The depth of the compression block is taken as 20% of the total wall length.
6. The following calculation pertains to wall location ID 1. A summary of all wall strengthening calculations 
including anchor calculations is presented in the conclusion (section 7.0) and each calculation in the conclusion 
follows the procedure set forth in sections 3.0-6.0.
7. Location ID plans are attached to the back end of all Fyfe Calculations.

3.0 MATERIAL PROPERTIES OF THE TYFO SCH-41 CARBON COMPOSITE SYSTEM

Ultimate Properties:

≔CE 0.95 environmental reduction factor for interior 
environment (ACI 440.2R-17 Table 9.4)

≔ffu ⋅131 ksi ultimate tensile stress 

≔ff =⋅CE ffu 124.5 ksi design ultimate tensile stress (eq. 9.4a)

≔εfu 0.009 ―
in

in
ultimate tensile strain 

≔εf =⋅CE εfu 0.0086 ―
in

in
design ultimate tensile strain (eq. 9.4b)

≔Ef =―
ff
εf

14555.6 ksi ultimate modulus of elasticity
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≔Ef 12660 ksi design modulus of elasticity

≔tf ⋅0.04 in thickness per layer

4.0 EXISTING SECTION PROPERTIES

strength reduction factor (taken to unity for 
seismic design per ASCE-41)≔ϕ 1

≔β1 0.7 masonry compressive strength factor

≔lw 2.75 ft wall depth/length

≔hw 9 ft assumed wall height

5.0 FLEXURAL STRENGTHENING CALCULATIONS

applied shear load≔Vu 20 kip

≔Mreq =⋅Vu hw 180 ⋅kip ft required flexural capacity 

Moment Capacity from FRP

≔n 4 number of layers of FRP

≔wf ⋅12 in width of fiber at wall end

≔Af =⋅⋅n tf wf 1.92 in2 effective composite area of FRP

≔εfe 0.005 ―
in

in
effective FRP strain

≔ffe =⋅Ef εfe 63.3 ksi effective FRP stress

≔ϕMf =⋅⋅⋅ϕ Af ffe
⎛
⎜
⎝

⋅0.8
⎛
⎜
⎝

-lw ―
wf

2

⎞
⎟
⎠

⎞
⎟
⎠

218.8 ⋅kip ft factored moment capacity provided by FRP
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Moment Capacity from Axial Load

uniformly distributed load on first floor exterior wall≔wu 3605 plf

resultant point load from uniformly distributed load≔Pu =⋅wu lw 9.9 kip

≔ϕMPu =⋅⋅ϕ Pu

⎛
⎜
⎝

-―
lw
2

⎛
⎜
⎝
―――

⋅⋅β1 0.2 lw
2

⎞
⎟
⎠

⎞
⎟
⎠

11.7 ⋅kip ft factored moment capacity from axial load

≔ϕMn =+ϕMf ϕMPu 230.5 ⋅kip ft factored nominal moment capacity 

≔DCR =――
Mreq

ϕMn

0.78

6.0 TYFO SCH COMPOSITE ANCHOR CALCULATIONS

6.1 Anchor Rupture Calculation

≔Treq =⋅⋅⋅⋅ϕ n tf wf ffe 121.5 kip tension force required on composite anchors

design ultimate tensile stress for anchors up to 
7/8" diameter≔ffa ⋅110 ksi

≔da ⋅―
7

8
in diameter of composite anchor

≔Afa =――
⋅π da

2

4
0.60 in2 area of composite anchor

≔Tf =⋅Afa ffa 66.1 kip ultimate design tensile strength

≔nfa =――
Treq

Tf

1.837 req. number of anchors per 12" fiber width

≔nfa 2 number of anchors to be used
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6.2 Anchor Development Calculation - Bonding to Fiber

tension to be developed between anchors and 
FRP for (1) anchor≔Treqa =――

Treq

nfa

60.8 kip

≔σ ⋅500 psi minimum bond strength of FRP to composite anchor

≔lsw ⋅8 in anchor splay width

≔ls ⋅16 in anchor splay length

≔n 4 number of layers (anchor splayed between layers)

tension to be developed through bond for one layer 
of FRP (bonded on one face)≔Tb =‖

‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
||

|
|
|
||

if ＝n 1
‖
‖
‖‖

⋅⋅⋅―
1

2
lsw ls σ

|
|
||

if >n 1
‖
‖ ⋅⋅lsw ls σ

64 kip

tension to be developed through bond for two or 
more layers of FRP (bonded on both faces)

=Tb 64 kip tension to be developed through bond

≔DCRA =――
Treqa

Tb

0.95

7.0 CONCLUSION

Install four layers of the Tyfo SCH-41 system, 12" wide strips applied to each wall end, with primary fibers 
oriented vertically to provide a moment capacity equal to 180 kip-ft.

At each strip end, install (2) - 7/8" diameter Tyfo SCH anchors spaced 6" on-center, with a minimum 8" splay 
width (2" splay overlap) and a minimum 16" splay length. Anchors embedded into the existing concrete footing/
foundation shall be embedded a minimum 8" and anchors splaying onto the FRP strip located at the floor above 
shall be continuous through the existing concrete slab.

The table below summarizes all wall strengthening locations. The second table summarizes all anchor
calculations for each wall location. Each calculation summarized in the following tables conforms to the 
calculation procedure set forth in sections 3.0-6.0 for Masonry Wall In-Plane Flexure Strengthening.
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Airmen Dormitory - Building 854
Concrete Chord Strengthening Calculations

_______________________________________________________________________________________

1.0 DESIGN GOAL

Design the Tyfo FRP System to resist the required chord tension force, as specified on the structural drawings 
provided by Wallace Design Collective Structural Engineers.

2.0 GENERAL NOTES AND ASSUMPTIONS

1. Assumed a maximum design strain in the FRP system as the minimum of 0.004 or flexural de-bonding
strain per ACI 440.2R-17, equation 10.1.1.
2. Assumed an existing concrete slab strength of 4000psi.

3.0 MATERIAL PROPERTIES OF THE TYFO SCH-41 CARBON COMPOSITE SYSTEM

Ultimate Properties:

≔CE 0.95 environmental reduction factor for interior 
environment (ACI 440.2R-17 Table 9.4)

≔ffu ⋅131 ksi ultimate tensile stress 

≔ff =⋅CE ffu 124.5 ksi design ultimate tensile stress (eq. 9.4a)

≔εfu 0.009 ―
in

in
ultimate tensile strain 

≔εf =⋅CE εfu 0.0086 ―
in

in
design ultimate tensile strain (eq. 9.4b)

≔Ef =―
ff
εf

14555.6 ksi ultimate modulus of elasticity

≔Ef 12660 ksi design modulus of elasticity

≔tf ⋅0.04 in thickness per layer
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4.0 EXISTING SECTION PROPERTIES 

≔f'c 4000 psi assumed existing concrete compressive strength

≔ψf 0.85 FRP reduction factor

5.0 TENSION EQUIVALENCE CALCULATIONS

First Floor

≔Treq 62 kip required chord tension force

≔wf 24 in width of FRP 

≔n 2 number of layers

≔εfd =⋅0.083
‾‾‾‾‾‾‾‾‾
――――

f'c

⋅⋅⋅n tf ―
1

in
Ef

0.0052 de-bonding FRP strain

≔εfe =min ⎛⎝ ,0.004 εfd⎞⎠ 0.004 conservative effective FRP strain

≔ffe =⋅Ef εfe 50.6 ksi effective stress of FRP

≔Tf =⋅⋅⋅⋅ψf n tf wf ffe 82.6 kip tension capacity provided by FRP

≔DCR =――
Treq

Tf

0.75

Second Floor

≔Treq 45.6 kip required tension force

≔wf 24 in width of FRP 

≔n 2 number of layers 

≔εfd =⋅0.083
‾‾‾‾‾‾‾‾‾
――――

f'c

⋅⋅⋅n tf ―
1

in
Ef

0.0052 de-bonding FRP strain
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≔εfe =min ⎛⎝ ,0.004 εfd⎞⎠ 0.004 conservative effective FRP strain

≔ffe =⋅Ef εfe 50.6 ksi effective stress of FRP

≔Tf =⋅⋅⋅⋅ψf n tf wf ffe 82.6 kip tension capacity provided by FRP

≔DCR =――
Treq

Tf

0.55

Third Floor

≔Treq 26.5 kip total required tension force

≔wf 24 in width of FRP 

≔n 1 number of layers to be used

≔εfd =⋅0.083
‾‾‾‾‾‾‾‾‾
――――

f'c

⋅⋅⋅n tf ―
1

in
Ef

0.0074 de-bonding FRP strain

≔εfe =min ⎛⎝ ,0.004 εfd⎞⎠ 0.004 conservative effective FRP strain

≔ffe =⋅Ef εfe 50.6 ksi effective stress of FRP

≔Tf =⋅⋅⋅⋅ψf n tf wf ffe 41.3 kip tension capacity provided by FRP

≔DCR =――
Treq

Tf

0.64
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6.0 CONCLUSION

First Floor:

Install (2) layers of the Tyfo SCH-41 system, 24" wide strips, with primary fibers oriented in the E-W 
direction as indicated on plan, continuously applied to the topside of the existing concrete slab, in all 
locations indicated on the structural drawings provided by Wallace Design Collective Structural Engineers.

Second Floor:

Install (2) layers of the Tyfo SCH-41 system, 24" wide strips, with primary fibers oriented in the E-W 
direction as indicated on plan, continuously applied to the topside of the existing concrete slab, in all 
locations indicated on the structural drawings provided by Wallace Design Collective Structural Engineers.

Third Floor:

Install (1) layer of the Tyfo SCH-41 system, 24" wide strips, with primary fibers oriented in the E-W 
direction as indicated on plan, continuously applied to the topside of the existing concrete slab, in all 
locations indicated on the structural drawings provided by Wallace Design Collective Structural Engineers.
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PLAN NOTES:
1. TOP OF FINISHED FLOOR ELEVATION = 111'-6 1/2", U.N.O.
2. CONTRACTOR SHALL NOT CUT, CORE, OR BORE HOLES IN 

EXISTING MEMBERS, INCLUDING MASONRY WALLS, 
HOLLOW CORE PLANKS, AND DECK, UNLESS APPROVED 
BY E.O.R.

3. ALL MEMBERS SHOWN ON THIS PLAN ARE EXISTING, 
U.N.O.

4. CONDITIONS, DIMENSIONS, AND MEMBER LOCATIONS 
SHOWN ON THIS PLAN HAVE BEEN TAKEN FROM EXISTING 
DRAWINGS AND SITE OBSERVATIONS. DETAILS HAVE 
BEEN DEVELOPED BASED ON THE BEST AVAILABLE 
INFORMATION. CONTRACTOR SHALL FIELD VERIFY ALL 
CONDITIONS AND DIMENSIONS SHOWN, AND, IF THE AS-
BUILT CONDITION IS DIFFERENT THAN THAT 
REPRESENTED IN THESE DOCUMENTS, SHALL NOTIFY 
THE ARCHITECT AND ENGINEER PRIOR TO PROCEEDING 
WITH THE WORK.

5. FIELD VERIFY T.O. FINISH FLOOR ELEVATIONS, OPENING 
SIZES AND EXISTING REINFORCEMENT PRIOR TO 
FABRICATION AND CONSTRUCTION.

6. EXISTING JAMB REINFORCEMENT SHALL BE FIELD 
VERIFIED. IF EXISTING CONDITIONS DIFFER FROM 
DETAILS ON SHEET S.501, CONTACT E.O.R.

PLAN REFERENCE NOTES:

VERIFY OPENING SIZE WITH MEP AND ARCH.

COORDINATE LOCATION WITH MEP/ARCH. 
OPENING LOCATION CAN MOVE ALONG EXTERIOR WALL 
TO A LIMITED EXTENT. VERIFY FINAL OPENING LOCATION 
IS ACCEPTABLE TO ALL PARTIES.

FRP SUBCONTRACTOR SHALL PROVIDE CALCS AND 
DRAWINGS WET STAMPED BY REGISTERED 
PROFESSIONAL ENGINEER WHO IS LEGALLY AUTHORIZED 
TO PRACTICE IN THE STATE OF ARKANSAS AND WHO IS 
EXPERIENCED IN FRP DESIGN.

THE ENGINEER OF RECORD WILL REVIEW THE CALCS 
AND SHOP DRAWINGS BUT THE REVIEW IS LIMITED TO 
CHECKING FOR GENERAL CONFORMANCE WITH THE 
DESIGN DRAWINGS.
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LEGEND:
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PLAN NOTES:
1. TOP OF FINISHED FLOOR ELEVATION = 111'-6 1/2", U.N.O.
2. CONTRACTOR SHALL NOT CUT, CORE, OR BORE HOLES IN 

EXISTING MEMBERS, INCLUDING MASONRY WALLS, 
HOLLOW CORE PLANKS, AND DECK, UNLESS APPROVED 
BY E.O.R.

3. ALL MEMBERS SHOWN ON THIS PLAN ARE EXISTING, 
U.N.O.

4. CONDITIONS, DIMENSIONS, AND MEMBER LOCATIONS 
SHOWN ON THIS PLAN HAVE BEEN TAKEN FROM EXISTING 
DRAWINGS AND SITE OBSERVATIONS. DETAILS HAVE 
BEEN DEVELOPED BASED ON THE BEST AVAILABLE 
INFORMATION. CONTRACTOR SHALL FIELD VERIFY ALL 
CONDITIONS AND DIMENSIONS SHOWN, AND, IF THE AS-
BUILT CONDITION IS DIFFERENT THAN THAT 
REPRESENTED IN THESE DOCUMENTS, SHALL NOTIFY 
THE ARCHITECT AND ENGINEER PRIOR TO PROCEEDING 
WITH THE WORK.

5. FIELD VERIFY T.O. FINISH FLOOR ELEVATIONS, OPENING 
SIZES AND EXISTING REINFORCEMENT PRIOR TO 
FABRICATION AND CONSTRUCTION.

6. EXISTING JAMB REINFORCEMENT SHALL BE FIELD 
VERIFIED. IF EXISTING CONDITIONS DIFFER FROM 
DETAILS ON SHEET S.501, CONTACT E.O.R.

PLAN REFERENCE NOTES:

VERIFY OPENING SIZE WITH MEP AND ARCH.

COORDINATE LOCATION WITH MEP/ARCH. 
OPENING LOCATION CAN MOVE ALONG EXTERIOR WALL 
TO A LIMITED EXTENT. VERIFY FINAL OPENING LOCATION 
IS ACCEPTABLE TO ALL PARTIES.

FRP SUBCONTRACTOR SHALL PROVIDE CALCS AND 
DRAWINGS WET STAMPED BY REGISTERED 
PROFESSIONAL ENGINEER WHO IS LEGALLY AUTHORIZED 
TO PRACTICE IN THE STATE OF ARKANSAS AND WHO IS 
EXPERIENCED IN FRP DESIGN.

THE ENGINEER OF RECORD WILL REVIEW THE CALCS 
AND SHOP DRAWINGS BUT THE REVIEW IS LIMITED TO 
CHECKING FOR GENERAL CONFORMANCE WITH THE 
DESIGN DRAWINGS.
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LEGEND:

OPENING IN MASONRY WALL PER ELEVATION PER 
SHEETS S1.02, S1.03, AND S1.04.
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PLAN NOTES:
1. TOP OF FINISHED FLOOR ELEVATION = 111'-6 1/2", U.N.O.
2. CONTRACTOR SHALL NOT CUT, CORE, OR BORE HOLES IN 

EXISTING MEMBERS, INCLUDING MASONRY WALLS, 
HOLLOW CORE PLANKS, AND DECK, UNLESS APPROVED 
BY E.O.R.

3. ALL MEMBERS SHOWN ON THIS PLAN ARE EXISTING, 
U.N.O.

4. CONDITIONS, DIMENSIONS, AND MEMBER LOCATIONS 
SHOWN ON THIS PLAN HAVE BEEN TAKEN FROM EXISTING 
DRAWINGS AND SITE OBSERVATIONS. DETAILS HAVE 
BEEN DEVELOPED BASED ON THE BEST AVAILABLE 
INFORMATION. CONTRACTOR SHALL FIELD VERIFY ALL 
CONDITIONS AND DIMENSIONS SHOWN, AND, IF THE AS-
BUILT CONDITION IS DIFFERENT THAN THAT 
REPRESENTED IN THESE DOCUMENTS, SHALL NOTIFY 
THE ARCHITECT AND ENGINEER PRIOR TO PROCEEDING 
WITH THE WORK.

5. FIELD VERIFY T.O. FINISH FLOOR ELEVATIONS, OPENING 
SIZES AND EXISTING REINFORCEMENT PRIOR TO 
FABRICATION AND CONSTRUCTION.

6. EXISTING JAMB REINFORCEMENT SHALL BE FIELD 
VERIFIED. IF EXISTING CONDITIONS DIFFER FROM 
DETAILS ON SHEET S.501, CONTACT E.O.R.

PLAN REFERENCE NOTES:

VERIFY OPENING SIZE WITH MEP AND ARCH.

COORDINATE LOCATION WITH MEP/ARCH. 
OPENING LOCATION CAN MOVE ALONG EXTERIOR WALL 
TO A LIMITED EXTENT. VERIFY FINAL OPENING LOCATION 
IS ACCEPTABLE TO ALL PARTIES.

FRP SUBCONTRACTOR SHALL PROVIDE CALCS AND 
DRAWINGS WET STAMPED BY REGISTERED 
PROFESSIONAL ENGINEER WHO IS LEGALLY AUTHORIZED 
TO PRACTICE IN THE STATE OF ARKANSAS AND WHO IS 
EXPERIENCED IN FRP DESIGN.

THE ENGINEER OF RECORD WILL REVIEW THE CALCS 
AND SHOP DRAWINGS BUT THE REVIEW IS LIMITED TO 
CHECKING FOR GENERAL CONFORMANCE WITH THE 
DESIGN DRAWINGS.

A

B

C

D

LEGEND:

OPENING IN MASONRY WALL PER ELEVATION PER 
SHEETS S1.02, S1.03, AND S1.04.
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