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SECOND EDITION 

Appendix G 
Design Guidance on Missile 
Impact Protection Levels for 
Wood Sheathing 
3FJOGPSDFE�DPODSFUF�BOE�SFJOGPSDFE�NBTPOSZ�IBWF�CFFO�UIF�NPTU�DPNNPO�XBMM�BOE�SPPG� 
NBUFSJBMT�VTFE�XJUI�TVDDFTT�JO�OPO�SFTJEFOUJBM�TBGF�SPPNT��5IF�VTF�PG�XPPE�QBOFMT�GPS�FYUFSJPS� 
XBMM�TIFBUIJOH�JO�OPO�SFTJEFOUJBM�TBGF�SPPN�BQQMJDBUJPOT�IBE�CFFO�MJNJUFE��5IJT�BQQFOEJY�QSPWJEFT� 
MJNJUFE�JOGPSNBUJPO�PO�XPPE�QBOFM�UFTUJOH�UIBU�IBT�CFFO�QFSGPSNFE�GPS�CPUI�IVSSJDBOF�BOE�UPSOBEP� 
TBGF�SPPN�BQQMJDBUJPOT� 

%BUB�GSPN�UIF�NJTTJMF�JNQBDU�UFTUT�PO�XBMMT�XJUI�QMZXPPE�BOE�PSJFOUFE�TUSBOE�CPBSE�	04#
� 
TIFBUIJOH�DPOEVDUFE�BU�5FYBT�5FDI�6OJWFSTJUZ�	$BSUFS�����
�BOE�BU�$MFNTPO�6OJWFSTJUZ� 
	$MFNTPO�����
�IBWF�CFFO�DPNCJOFE�UP�EFUFSNJOF�UIF�WBSJBUJPO�PG�NJTTJMF�QFSGPSBUJPO�SFTJTUBODF� 
XJUI�UIJDLOFTT�PG�UIF�TIFBUIJOH��*O�PSEFS�UP�QVU�BMM�UIF�EBUB�PO�B�DPOTJTUFOU�CBTJT
�NJTTJMF�XFJHIUT� 
BOE�MPXFTU�JNQBDU�WFMPDJUJFT�GPS�QFSGPSBUJPO�PG�UIF�TIFBUIJOH�IBWF�CFFO�FYUSBDUFE�GSPN�QSFWJPVT� 
UFTU�SFTVMUT��5IF�XFJHIU�BOE�JNQBDU�WFMPDJUZ�JOGPSNBUJPO�XFSF�VTFE�UP�DBMDVMBUF�UIF�JNQBDU� 
NPNFOUVN�\XFJHIU�	MC
�Y�WFMPDJUZ�	GU�TFD
�BDDFMFSBUJPO�PG�HSBWJUZ�	�����GU�TFD� ���NPNFOUVN�	MC� 
TFD
^�BOE�UIF�JNQBDU�FOFSHZ�\XFJHIU�	MC
�Y�WFMPDJUZ�TRVBSFE�	GU�TFD
 ��BDDFMFSBUJPO�PG�HSBWJUZ�	����� 
GU�TFD� 
���FOFSHZ�	GU�MC
^��5IF�SFTVMUJOH�JNQBDU�NPNFOUVN�BOE�JNQBDU�FOFSHZ�GPS�QFSGPSBUJPO�PG�UIF� 
TIFBUIJOH�BSF�QMPUUFE�BT�B�GVODUJPO�PG�TIFBUIJOH�UIJDLOFTT�	JO������JODI
�JO�'JHVSFT�(���BOE�(���� 

5IF�NPNFOUVN�SFRVJSFE�GPS�B�XPPE��Y��NJTTJMF�UP�DBVTF�QFSGPSBUJPO�WBSJFT�FTTFOUJBMMZ�MJOFBSMZ� 
XJUI�UIJDLOFTT�PG�UIF�TIFBUIJOH�NBUFSJBM�GPS�CPUI�QMZXPPE�BOE�04#��5IJT�TVHHFTUT
�BU�MFBTU� 
GPS�UIJT�UZQF�PG�NJTTJMF�BOE�DPNNPO�TIFBUIJOH�NBUFSJBMT
�UIBU�B�EFTJSFE�UBSHFU�QFOFUSBUJPO� 
SFTJTUBODF�	BCJMJUZ�UP�SFTJTU�B�DFSUBJO�JNQBDU�NPNFOUVN
�DBO�CF�BDIJFWFE�CZ�TJNQMZ�BEEJOH�VQ� 
UIF�DPOUSJCVUJPOT�PG�UIF�WBSJPVT�MBZFST�PG�TIFBUIJOH��'PS�FYBNQMF
�JO�'JHVSF�(��
�TIFBUIJOH�XJUI�B� 
������JODI�UIJDLOFTT�SFQSFTFOUT�UXP�MBZFST�PG�������JODI�NBUFSJBM��� 

'JHVSF�(���QSPWJEFT�JOGPSNBUJPO�PO�UIF�SFMBUJWF�SFTJTUBODF�PG�WBSJPVT�DPNNPO�TIFBUIJOH� 
NBUFSJBMT
�JO�UFSNT�PG�JNQBDU�NPNFOUVN�BCTPSQUJPO
�GPS�B�DPNQBDU�JNQBDU�BSFB�TVDI�BT�UIBU� 
BTTPDJBUFE�XJUI�B�XPPE��Y��NJTTJMF�JNQBDUJOH�QFSQFOEJDVMBS�UP�UIF�TIFBUIJOH�NBUFSJBM��4VNNJOH� 
UIF�NPNFOUVN�SFTJTUBODF�PG�UIF�WBSJPVT�MBZFST�PG�DPNNPO�TIFBUIJOH�NBUFSJBMT�JT�QFSNJTTJCMF� 
XIFO�EFWFMPQJOH�JOJUJBM�EFTJHO�DSJUFSJB�GPS�XBMMT�UIBU�QSPWJEF�BEFRVBUF�QSPUFDUJPO��)PXFWFS
�UIJT� 
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G DESIGN GUIDANCE ON MISSILE IMPACT PROTECTION LEVELS FOR WOOD SHEATHING SECOND EDITION 

QSPDFTT�NBZ�OPU�XPSL�GPS�PUIFS�UZQFT�PG�NJTTJMFT�PS�GPS�XBMM�NBUFSJBMT�UIBU�BCTPSC�JNQBDU�FOFSHZ� 
CZ�VOEFSHPJOH�MBSHF�EFGPSNBUJPOT�	J�F�
�DPSSVHBUFE�NFUBM�QBOFMT �� 

'PS�UIF�MBSHF�EFTJHO�NJTTJMF�PG�UIJT�QVCMJDBUJPO�	B����MC�XPPE��Y��NJTTJMF

�UIF�NBYJNVN� 
IPSJ[POUBM�JNQBDU�TQFFE�EFTJHOBUFE�JO�UIF�DSJUFSJB�JT�����NQI
�BOE�UIF�DPSSFTQPOEJOH�NPNFOUVN� 
JT�BQQSPYJNBUFMZ����MC�TFD��'PS�WFSUJDBM�JNQBDUT
�UIF�NBYJNVN�JNQBDU�WFMPDJUZ�EFTJHOBUFE�JT� 
SFEVDFE�UP����NQI��UIF�DPSSFTQPOEJOH�NPNFOUVN�UP�UIF�NBYJNVN�WFSUJDBM�JNQBDU�TQFFE�JT� 
BQQSPYJNBUFMZ����MC�TFD� 

Figure G-1.  Variation of impact momentum required for missile penetration vs. wall sheathing thickness
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SECOND EDITION G DESIGN GUIDANCE ON MISSILE IMPACT PROTECTION LEVELS FOR WOOD SHEATHING 

Figure G-2.  Variation of impact energy required for missile penetration vs. wall sheathing thickness
 

Figure G-3.  Impact momentum required for a 2x4 wood missile to penetrate various common sheathing 
materials (impact perpendicular to sheathing surface). Note: All wood products provide less than half the 
required impact momentum resistance needed to meet the horizontal surface impact resistance required by 
the National Performance Criteria for Tornado Shelters. 
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SECOND EDITION 

Appendix H 
Acronyms and Abbreviations 

A 
ACE� � "EWBODFE�BOUJNJDSPCJBM�FMBTUJD 

ACI� � "NFSJDBO�$PODSFUF�*OTUJUVUF�*OUFSOBUJPOBM� 

ADA� � "NFSJDBOT�XJUI�%JTBCJMJUJFT�"DU 

A/E� � BSDIJUFDUVSBM�FOHJOFFSJOH 

AFM� � "JS�'PSDF�NBOVBM 

AHJ� � BVUIPSJUZ�IBWJOH�KVSJTEJDUJPO� 

AMS� � "NFSJDBO�.FUFPSPMPHJDBM�4PDJFUZ 

ANSI� � "NFSJDBO�/BUJPOBM�4UBOEBSET�*OTUJUVUF 

APA� � "NFSJDBO�1MZXPPE�"TTPDJBUJPO� 

APC� � BUNPTQIFSJD�QSFTTVSF�DIBOHF� 

ARC� � "NFSJDBO�3FE�$SPTT 

ASCE� � "NFSJDBO�4PDJFUZ�PG�$JWJM�&OHJOFFST� 

ASD� � "MMPXBCMF�4USFTT�%FTJHO� 

ASF� � BWBJMBCMF�TRVBSF�GPPUBHF 

ASTM� � "NFSJDBO�4PDJFUZ�GPS�5FTUJOH�BOE�.BUFSJBMT� 

B 
B/C� � CFOFàU�DPTU 

BCA� � CFOFàU�DPTU�BOBMZTJT 

BCR� � CFOFàU�DPTU�SBUJP 

BFE� � CBTF�áPPE�FMFWBUJPO 

DESIGN AND CONSTRUCTION GUIDANCE FOR COMMUNITY SAFE ROOMS )�� 



  

C 

H ACRONYMS AND ABBREVIATIONS SECOND EDITION 

BHMA� � #VJMEFST�)BSEXBSF�.BOVGBDUVSFST�"TTPDJBUJPO 

BPAT� � #VJMEJOH�1FSGPSNBODF�"TTFTTNFOU�5FBN 

C&C� � DPNQPOFOUT�BOE�DMBEEJOH� 

CMU� � DPODSFUF�NBTPOSZ�VOJU 

CPR� � $BSEJPQVMNPOBSZ�3FTVTDJUBUJPO 

CU� � $MFNTPO�6OJWFSTJUZ 

D 
DFE� � EFTJHO�áPPE�FMFWBUJPO� 

DI� � EBNBHF�JOEJDBUPS� 

DOD� � EFHSFF�PG�EBNBHF� 

DOE� � %FQBSUNFOU�PG�&OFSHZ 

E 
EF� � &OIBODFE�'VKJUB�	4DBMF
� 

EHPA� � &OIBODFE�)VSSJDBOF�1SPUFDUJPO�"SFB� 

EIFS� � &YUFSJPS�*OTVMBUJPO�'JOJTIJOH�4ZTUFN� 

EMS� � &NFSHFODZ�.BOBHFNFOU�4FSWJDFT 

EMT� � &NFSHFODZ�.BOBHFNFOU�5FDIOJDJBO 

EOC� � &NFSHFODZ�0QFSBUJPOT�$FOUFS 

EPDM� � FUIZMFOF�QSPQZMFOF�EJFOF�NPOPNFS 

F 
F� � 'VKJUB�	4DBMF
 

F� � MBUFSBM�GPSDF� 

FAA� � 'FEFSBM�"WJBUJPO�"ENJOJTUSBUJPO 

FBC� � 'MPSJEB�#VJMEJOH�$PEF� 
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SECOND EDITION H ACRONYMS AND ABBREVIATIONS 

FEMA� � 'FEFSBM�&NFSHFODZ�.BOBHFNFOU�"HFODZ� 

FIRM� � 'MPPE�*OTVSBODF�3BUF�.BQ 

FIS� � 'MPPE�*OTVSBODF�4UVEZ 

fps� � GFFU�QFS�TFDPOE� 

ft� � GFFU
�GPPU 

G 
GIS� � HFPHSBQIJD�JOGPSNBUJPO�TZTUFN� 

H 
HAM� � IBOEIFME�BNBUFVS�	SBEJP�PQFSBUPS
 

HAZMAT� IB[BSEPVT�NBUFSJBM 

HAZUS-MH� )B[BSET�6�4��m�.VMUJ�)B[BSE 

HMA� � )B[BSE�.JUJHBUJPO�"TTJTUBODF 

HVAC� � IFBUJOH
�WFOUJMBUJPO
�BOE�BJS�DPOEJUJPOJOH� 

HVHZ� � )JHI�7FMPDJUZ�)VSSJDBOF�;POF 

I 
IBC� � *OUFSOBUJPOBM�#VJMEJOH�$PEF� 

ICC� � *OUFSOBUJPOBM�$PEF�$PVODJM� 

ICF� � JOTVMBUJOH�DPODSFUF�GPSN� 

IMC� � *OUFSOBUJPOBM�.FDIBOJDBM�$PEF� 

IRC� � *OUFSOBUJPOBM�3FTJEFOUJBM�$PEF� 

K 
kg� � LJMPHSBN� 

L 
LiMWA� � -JNJU�PG�.PEFSBUF�8BWF�"DUJPO� 

LRFD� � -PBE�BOE�3FTJTUBODF�'BDUPS�%FTJHO� 
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