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�ƌŽƐŝŽŶ�ĐŽŶƚƌŽů�ŵ
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ƉĞƌĨŽƌŵĞĚ�ĂŶĚ�ĂƉƉƌŽǀĞĚ͘
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�ƉƉůŝĐĂŶƚ��ŽŶƚĂĐƚ�ŝŶĨŽƌŵ
ĂƚŝŽŶ�ƉŽƐƚ�ƉĞƌŵ

ŝƚ�ŝƐƐƵĂŶĐĞ͗

ZK
t
�ƌĞƐƚƌŝĐƚŝŽŶƐ

&Žƌ�ƚŚŝƐ�ƉƌŽũĞĐƚ͕

��ϭ͗

K
Ŷ�ƐŝƚĞ�ĚĞƚĞŶƚŝŽŶ�ƐǇƐƚĞŵ

�ƌĞƋƵŝƌĞĚ͘

ůŽǁ
Ğƌ�ƚŚĂŶ�ƚŚĞ�ĞůĞǀĂƚŝŽŶ�ŽĨ�ƚŚĞ�ƵƉƐƚƌĞĂŵ
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ŽƌĞ�ƉƌŽƉĞƌƚŝĞƐ͘
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ĞŶƚ�ƌĞůĂƚĞĚ�ƌĞƋƵŝƌĞŵ

ĞŶƚƐ͘

�ŶŐŝŶĞĞƌ�ŽĨ�ZĞĐŽƌĚ͗
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ĂƚĞƌĨƌŽŶƚ�Žƌ�ŶŽŶͲĐŝƚǇ�ǁ
ĂƚĞƌ�ƐƵƉƉůǇ�;ƉƌŝǀĂƚĞ�ǁ

ĞůůƐ

�ĚĚŝƚŝŽŶĂů�ǁ
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ŝƚŚ�ƚŚĞ�ƌĞĐŽŵ

ŵ
ĞŶĚĂƚŝŽŶƐ�ŽĨ�ƚŚĞ�'ĞŽƚĞĐŚŶŝĐĂů�ZĞƉŽƌƚ͘���ĐŽƉǇ�ŽĨ�
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ŝůĚůŝĨĞ�Ăƚ�;ϯϲϬͿ�ϱϯϰͲϵϯϬϰ�Žƌ�ǀŝƐŝƚ�ƚŚĞŝƌ�
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�ŽĚĞ�ĂůƚĞƌŶĂƚŝǀĞƐ�ŵ
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ŝŶŐ�ƐŝŶŐůĞ�ĨĂŵ
ŝůǇ�Ěǁ

ĞůůŝŶŐ�ƚŽ�ĞŶƐƵƌĞ�ŶŽ�ŵ
ŽƌĞ�ƚŚĂŶ

ϰϬ�ƉĞƌĐĞŶƚ�ŽĨ�ƚŚĞ�Ěǁ
ĞůůŝŶŐΖƐ�ĞǆƚĞƌŝŽƌ�ǁ

ĂůůƐ�ĂƌĞ�ƐƚƌƵĐƚƵƌĂůůǇ�ĂůƚĞƌĞĚ͘��ŽŶƚĂĐƚ�ƚŚĞ��ƵŝůĚŝŶŐ�/ŶƐƉĞĐƚŽƌ�Ăƚ�;ϮϬϲͿ�ϮϳϱͲϳϳϯϬ͘
>h

W�ͬ�^ĞƚďĂĐŬ�ƌĞƋƵŝƌĞŵ
ĞŶƚƐ

�ŝǀŝů�ͬ��ƌĂŝŶĂŐĞ

>ŝŵ
ŝƚĂƚŝŽŶ�t

ĂŝǀĞƌ�WĞƌŵ
ŝƚ͘

�ƐͲďƵŝůƚ�h
ƚŝůŝƚǇ�ĚƌĂǁ

ŝŶŐƐ�ƌĞƋƵŝƌĞĚ͘
&Ƶůů�^ŝǌĞ�ĚƌĂǁ

ŝŶŐƐ�ƌĞƋƵŝƌĞĚ͘
K
ƚŚĞƌ͗

�ůƚĞƌŶĂƚŝǀĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ŵ
ĞƚŚŽĚƐ͗

K
ƚŚĞƌ͗

t
ĂƚĞƌ�^ĞƌǀŝĐĞ�ZĞƋƵŝƌĞŵ

ĞŶƚƐ

&��Ϯ

&��ϭ

&��ϰ

&��ϯ

Z��W��&Žƌŵ
�/ŶĨŽƌŵ

ĂƚŝŽŶ͗
;ŝĨ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ǁ

ŝƚŚŝŶ�ĚƌĂǁ
ŝŶŐ�ƐĞƚͿ

�&ŝƌĞ�ƐƉƌŝŶŬůĞƌ�ĚĞƐŝŐŶ�ĐĂůĐƵůĂƚŝŽŶƐ�ŵ
ƵƐƚ�ďĞ�ƉƌŽǀŝĚĞĚ�ƉƌŝŽƌ�ƚŽ�ĚĞƚĞƌŵ

ŝŶŝŶŐ�ǁ
ĂƚĞƌ�ƐƵƉƉůǇ�ƐǇƐƚĞŵ

�ƌĞƋƵŝƌĞŵ
ĞŶƚƐ͘

WĞƌŵ
ŝƚ�ŶƵŵ

ďĞƌ
�ƉƉƌŽǀĞĚ�ďǇ

�ĂƚĞ
�ŶĞƌŐǇ��ƌĞĚŝƚ�/ŶĨŽƌŵ

ĂƚŝŽŶ͗�t
^���dĂďůĞ�ϰϬϲ͘Ϯ�

;ŝŶĐůƵĚĞ�ƐƉĞĐŝĨŝĐ͕�ǁ
ƌŝƚƚĞŶ�ƌĞƋƵŝƌĞŵ

ĞŶƚƐͿ

WŚŽŶĞ͗
^ƉĞĐŝĂů�/ŶƐƉĞĐƚŽƌ͗

�Žŵ
ƉĂŶǇ͗

WůƵƐ

^ƚĂƌƚ��ĂƚĞ
�ŶĚ��ĂƚĞ

/D
W��d�&��^͗

���/d/K
E
�>�Z�Y

h
/Z����/dz�/E

^W��d/K
E
^͗

�Ăůů�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ĐŽŶƚĂĐƚ�ƚŽ�ĂƌƌĂŶŐĞ�ƚŚĞ�ŝŶƐƉĞĐƚŝŽŶ͘
ZĞƋƵŝƌĞĚ�/ŶƐƉĞĐƚŝŽŶ;ƐͿ͗

WŚŽŶĞ͗
�ŽŶƚĂĐƚ͗

^ĐŚĞĚƵůŝŶŐ͗

/ŵ
ƉĂĐƚ�ĨĞĞƐ�ĂƉƉůǇ�ĂŶĚ�ĂƌĞ�ĚƵĞ�ƉƌŝŽƌ�ƚŽ�&ŝŶĂů�/ŶƐƉĞĐƚŝŽŶ�Žƌ�ŽŶ

͕�ǁ
ŚŝĐŚĞǀĞƌ�ŽĐĐƵƌƐ�ĨŝƌƐƚ͘

/ŶƐƉĞĐƚŽƌ�ƐŚĂůů�ŝŶŝƚŝĂů�ĂŶĚ�ĚĂƚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ŝŶƐƉĞĐƚŝŽŶ�ŽŶůǇ�ŝĨ�ĂƉƉƌŽǀĞĚ͘�E
ŽƚĞ͗�/ƚĞŵ

Ɛ�ŵ
ĂƌŬĞĚ�ǁ

ŝƚŚ�ĂŶ�Η��Η�ƌĞƋƵŝƌĞ�Ă�ƐĞƉĂƌĂƚĞ�ƉĞƌŵ
ŝƚ͘�/ƚ�ŝƐ�ƚŚĞ

ĂƉƉůŝĐĂŶƚƐ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ƚŽ�ĂƉƉůǇ�ĨŽƌ�ĂŶĚ�ŽďƚĂŝŶ�Ăůů��ŝƚǇ�ŽĨ�D
ĞƌĐĞƌ�/ƐůĂŶĚ�ƉĞƌŵ

ŝƚƐ͘�

^Ğǁ
Ğƌ�ĚŝƐĐŽŶŶĞĐƚ�ĂŶĚ�ĐĂƉ͘�/Ĩ�ĂƉƉůŝĐĂďůĞ͕�ƐĞƉĂƌĂƚĞ�ƐŝĚĞͲƐĞǁ

Ğƌ�ƉĞƌŵ
ŝƚ�ƌĞƋƵŝƌĞĚ

/E
^W��d/K

E
^͗

;>ŝƐƚĞĚ�ŝŶ�ŽƌĚĞƌ�ŽĨ�ƚǇƉŝĐĂů�ƐĞƋƵĞŶĐŝŶŐͿ

ZŝŐŚƚͲŽĨͲǁ
ĂǇ�ƵƐĞ�Žƌ�ǁ

ŽƌŬ�ͬ�ĞĂƐĞŵ
ĞŶƚ͕�ŵ

ĂƚĞƌŝĂů�ĚĞůŝǀĞƌǇ͕�ĞƚĐ͘�/Ĩ�ĂƉƉůŝĐĂďůĞ͕�
ƐĞƉĂƌĂƚĞ�ZK

t
�ƉĞƌŵ

ŝƚ�ƌĞƋƵŝƌĞĚ
>ĂŶĚ�ĐůĞĂƌŝŶŐ͕�ŐƌĂĚŝŶŐ�ĂŶĚ�ĚĞŵ

ŽůŝƚŝŽŶ
dĞŵ

ƉŽƌĂƌǇ�ƉŽǁ
Ğƌ

&ŽŽƚŝŶŐƐ͕�ƐĞƚďĂĐŬƐ͕�h
&�Z�ŐƌŽƵŶĚ͘�/Ĩ�ĂƉƉůŝĐĂďůĞ͕�ƉƌŽǀŝĚĞ�ƐƵƌǀĞǇ�ůĞƚƚĞƌ�

;ďƵŝůĚŝŶŐ�ŚĞŝŐŚƚ�ĂŶĚ�ƐĞƚďĂĐŬƐͿ͖��^ƉĞĐŝĂů�/ŶƐƉĞĐƚŽƌ�ƌĞƉŽƌƚƐ�ŽĨ�ŝŶƐƉĞĐƚŝŽŶƐ�
;ƐŽŝů�ďĞĂƌŝŶŐ�ĐĂƉĂĐŝƚǇ͕�ĐŽŵ

ƉĂĐƚŝŽŶ͕�ĞĂƌƚŚǁ
ŽƌŬ͕�ƉŝůĞ�ŝŶƐƚĂůůĂƚŝŽŶ͕�ĞƚĐ͘Ϳ

&ŽƵŶĚĂƚŝŽŶ�ǁ
ĂůůƐ�ͬ�ĐŽŶĐƌĞƚĞ�ĐŽůƵŵ

ŶƐ
ZŽŽĨ�ĂŶĚ�ĨŽŽƚŝŶŐ�ĚƌĂŝŶƐ

dƌĞĞ�ƉƌŽƚĞĐƚŝŽŶ

^ŝĚĞ�ƐĞǁ
Ğƌ�ŝŶƐƚĂůůĂƚŝŽŶ͕�ŝŶĐůƵĚŝŶŐ�;ďƵƚ�ŶŽƚ�ůŝŵ

ŝƚĞĚ�ƚŽͿ͗

h
ŶĚĞƌƐůĂď�ĞůĞĐƚƌŝĐĂů�ͬ�ŵ

ĞĐŚĂŶŝĐĂů�ͬ�ƉůƵŵ
ďŝŶŐ

h
ŶĚĞƌƐůĂď�ŝŶƐƵůĂƚŝŽŶ�ͬ�ǀĂƉŽƌ�ďĂƌƌŝĞƌ�ͬ�ƌĞŝŶĨŽƌĐŝŶŐ

h
ŶĚĞƌĨůŽŽƌ�ĨƌĂŵ

ŝŶŐ

E
ĂŝůŝŶŐͲ�ǆƚĞƌŝŽƌ�ǁ

Ăůů�ĂŶĚ�^ŚĞĂƌǁ
Ăůů͘�/Ĩ�ĂƉƉůŝĐĂďůĞ͕�ƉƌŽǀŝĚĞ�^ƉĞĐŝĂů�

/ŶƐƉĞĐƚŝŽŶ�ůĞƚƚĞƌ�ĨŽƌ�ůĂƚĞƌĂů�ǁ
ŽŽĚ�ŝŶƐƉĞĐƚŝŽŶ͘

ZŽƵŐŚ�ŚǇĚƌŽŶŝĐ�ŝŶƐƚĂůůĂƚŝŽŶ
ZŽƵŐŚ�ĞůĞĐƚƌŝĐ�ŝŶƐƚĂůůĂƚŝŽŶ
ZŽƵŐŚ�ĨŝƌĞ�ĂůĂƌŵ

�;ǁ
ŝƌŝŶŐ�ŝŶƐƉĞĐƚŝŽŶͿ

&ƌĂŵ
ŝŶŐ�ĂŶĚ�ŐůĂǌŝŶŐ͘�/Ĩ�ĂƉƉůŝĐĂďůĞ͕�ƉƌŽǀŝĚĞ�^ƉĞĐŝĂů�/ŶƐƉĞĐƚŝŽŶ�ůĞƚƚĞƌ�ĨŽƌ�

ůĂƚĞƌĂů�ǁ
ŽŽĚ�ŝŶƐƉĞĐƚŝŽŶ͕�ǁ

ĞůĚŝŶŐ�ĞƉŽǆǇ�ĂŶĐŚŽƌƐ͕�ĞƚĐ͘

E
ĂŝůŝŶŐͲZŽŽĨ�ƐŚĞĂƚŚŝŶŐ͘�/Ĩ�ĂƉƉůŝĐĂďůĞ͕�ƉƌŽǀŝĚĞ�^ƉĞĐŝĂů�/ŶƐƉĞĐƚŝŽŶ�

ůĞƚƚĞƌ�ĨŽƌ�ůĂƚĞƌĂů�ǁ
ŽŽĚ�ŝŶƐƉĞĐƚŝŽŶ͘

D
ĂƐŽŶƌǇ�ĐŽŶƐƚƌƵĐƚŝŽŶ�;ĨŝƌĞƉůĂĐĞ�ͬ�ǁ

ĂůůƐ�ͬ�ǀĞŶĞĞƌ�ͬ�ĞƚĐ͘Ϳ
/ŶƐƵůĂƚŝŽŶ�ŝŶƐƚĂůůĂƚŝŽŶ
^ƚƵĐĐŽ�;ƉĂƉĞƌ�ĂŶĚ�ůĂƚŚͿ
^ŚŽǁ

Ğƌ�ƉĂŶ�;Žƌ�ƚƵďͿ

&ŝŶĂů�/ŶƐƉĞĐƚŝŽŶ͗�&ŝƌĞ�ƉƌŽƚĞĐƚŝŽŶ͕�ŝŶĐůƵĚŝŶŐ�;ďƵƚ�ŶŽƚ�ůŝŵ
ŝƚĞĚ�ƚŽͿ͗

WƌĞͲĐŽŶƐƚƌƵĐƚŝŽŶ�D
ĞĞƚŝŶŐ�ƚŽ�ZĞǀŝĞǁ

��ŽŶĚŝƚŝŽŶƐ�ŽĨ�WĞƌŵ
ŝƚ��ƉƉƌŽǀĂů͘

WŝůŝŶŐƐ�ͬ�^ŚŽƌŝŶŐ�ͬ�^ŚŽƚĐƌĞƚĞ͘�/Ĩ�ĂƉƉůŝĐĂďůĞ͕�ƉƌŽǀŝĚĞ�ƐƵƌǀĞǇ�ůĞƚƚĞƌ�
;ƉƌŽƉĞƌƚǇ�ůŝŶĞͿ͖�'ĞŽƚĞĐŚŶŝĐĂů��ŶŐŝŶĞĞƌ�ͬ�^ƉĞĐŝĂů�/ŶƐƉĞĐƚŽƌ�
ƌĞƉŽƌƚƐ�ŽĨ�ŝŶƐƉĞĐƚŝŽŶƐ�;ƉŝůĞ�ĂŶĚ�ƐŚŽƌŝŶŐ�ŝŶƐƚĂůůĂƚŝŽŶ͕�ĞƚĐ͘Ϳ

&ŽƵŶĚĂƚŝŽŶ�ĚĂŵ
ƉƌŽŽĨŝŶŐ

^ƚŽƌŵ
�ĚƌĂŝŶĂŐĞ͕�ŝŶĐůƵĚŝŶŐ�;ďƵƚ�ŶŽƚ�ůŝŵ

ŝƚĞĚ�ƚŽͿ͗
�ŽŶŶĞĐƚŝŽŶƐ�ƚŽ�ƐƚŽƌŵ
ŵ
ĂŝŶ�ŝŶ�ZK

t
�ĞƚĞŶƚŝŽŶ�ƐǇƐƚĞŵ

Ɛ
/ŶĨŝůƚƌĂƚŝŽŶ�ƐǇƐƚĞŵ

Ɛ
�ĂƚĐŚ�ďĂƐŝŶƐ�ŝŶĐůƵĚŝŶŐ
ŽŝůͲǁ

ĂƚĞƌ�ƐĞƉĂƌĂƚŽƌ�ƚĞĞƐ

�ƌĞĂ�ĚƌĂŝŶƐ
�ŽŶǀĞǇĂŶĐĞ�ƉŝƉŝŶŐ�ͬ�ĐůĞĂŶŽƵƚƐ
^ƚŽƌŵ

�ĚƌĂŝŶ�ŝŶ�ZK
t

�ŽŶƚƌŽů�ƐƚƌƵĐƚƵƌĞƐ�ͬ�ŵ
ĂŶŚŽůĞƐ

WƵŵ
Ɖ�ƐǇƐƚĞŵ

Ɛ
ZĞƚĂŝŶŝŶŐ�ǁ

Ăůů�ĚƌĂŝŶĂŐĞ

t
ĂƚĞƌ�^ƵƉƉůǇ

�ŽŶŶĞĐƚŝŽŶƐ�ƚŽ�ƐŝĚĞ�
ƐĞǁ

Ğƌ�ŵ
ĂŝŶ

�ŽŶŶĞĐƚŝŽŶƐ �ƚŽ�ĞǆŝƐƚŝŶŐ�
ƐŝĚĞ�ƐĞǁ

Ğƌ

�ĂĐŬͲĨůŽǁ
�ǀĂůǀĞƐ

'ƌŝŶĚĞƌ�ƉƵŵ
Ɖ�ƐǇƐƚĞŵ

Ɛ
^Ğǁ

Ğƌ�ŵ
ĂŶŚŽůĞƐ

�ƌŝǀĞǁ
ĂǇ�ͬ��ĐĐĞƐƐ�ƌŽĂĚ

D
ŝƐĐĞůůĂŶĞŽƵƐ

^ƉƌŝŶŬůĞƌ
�ĐĐĞƐƐ�ZŽĂĚ
&ŝƌĞ��ŽĚĞ��ůƚĞƌŶĂƚŝǀĞƐ�;ƐĞĞ�ďĞůŽǁ

Ϳ

&ƵĞů�dĂŶŬ�/ŶƐƚĂůůĂƚŝŽŶ
&ŝƌĞ��ǆƚŝŶŐƵŝƐŚŝŶŐ�^ǇƐƚĞŵ
&ŝƌĞ��ůĂƌŵ

�^ǇƐƚĞŵ

&ŝŶĂů�/ŶƐƉĞĐƚŝŽŶ͗�t
ĂƚĞƌ�ƐƵƉƉůǇ�ƉƌŽƚĞĐƚŝŽŶ͕�ŝŶĐůƵĚŝŶŐ�;ďƵƚ�ŶŽƚ�ůŝŵ

ŝƚĞĚ�ƚŽͿ�
ďĂĐŬĨůŽǁ

�ĚĞǀŝĐĞƐ�ĨŽƌ͗
t
ĂƚĞƌĨƌŽŶƚ�ƉƌŽƉĞƌƚǇ

&ŝƌĞ�ͬ�ůĂǁ
Ŷ�ƐƉƌŝŶŬůĞƌ

t
Ğůů�ǁ

ĂƚĞƌ�ŽŶ�ƉƌŽƉĞƌƚǇ
�ŽŝůĞƌ

&ŝŶĂů�/ŶƐƉĞĐƚŝŽŶ͗�^ŝƚĞ�ĂŶĚ�ƵƚŝůŝƚǇ͗�ŝŶĐůƵĚĞƐ�ůĂŶĚƐĐĂƉĞ͕�ƵƚŝůŝƚŝĞƐ�ĂŶĚ�ZK
t
͘�^ŝƚĞ�

ƌĞƐƚŽƌĂƚŝŽŶ�ĐŽŵ
ƉůĞƚĞ�ĂŶĚ�ĂƐͲďƵŝůƚ�ĚƌĂǁ

ŝŶŐƐ�ƌĞĂĚǇ�ĨŽƌ�ƐƵďŵ
ŝƚƚĂů͘

&ŝŶĂů�/ŶƐƉĞĐƚŝŽŶ͗��ƵŝůĚŝŶŐ͕�ŝŶĐůƵĚŝŶŐ�ĞůĞĐƚƌŝĐĂů�ͬ�ŵ
ĞĐŚĂŶŝĐĂů�ͬ�ƉůƵŵ

ďŝŶŐ͘�/Ĩ�
ĂƉƉůŝĐĂďůĞ͕�ƉƌŽǀŝĚĞ�ĐůŽƐĞŽƵƚ�;ƐƵŵ

ŵ
ĂƌǇͿ�ůĞƚƚĞƌƐ�ĨƌŽŵ

��ŶŐŝŶĞĞƌ͕�^ƉĞĐŝĂů�
/ŶƐƉĞĐƚŽƌƐ͕�'ĞŽƚĞĐŚŶŝĐĂů��ŶŐŝŶĞĞƌ͕�ĂŶĚ�ĞǆƚĞƌŝŽƌ�ǁ

Ăůů�ĐůĂĚĚŝŶŐ�ŝŶƐƉĞĐƚŽƌƐ�;�/&^Ϳ͘

/ŶƐƉĞĐƚŽƌ
�ĂƚĞ

�ƉƉƌŽǀĞĚ

Z�Y
h
/Z����K

E
^dZh

�d/K
E
�/E

^W��d/K
E
^͗

/ƚ�ŝƐ�ƚŚĞ�ĂƉƉůŝĐĂŶƚΖƐ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ƚŽ�ĐŽŶƚĂĐƚ��^'�ƚŽ�ƐĐŚĞĚƵůĞ��>>�ŝŶƐƉĞĐƚŝŽŶƐ�ĂƉƉƌŽƉƌŝĂƚĞ�ĨŽƌ�ƚŚĞ�ƉƌŽũĞĐƚ͘�ZĞƋƵĞƐƚ�ŝŶƐƉĞĐƚŝŽŶƐ�ŽŶůŝŶĞ�Ăƚ�
ǁ
ǁ
ǁ
͘D

Ǉ�ƵŝůĚŝŶŐWĞƌŵ
ŝƚ͘ĐŽŵ

�Žƌ�ďǇ�ĐĂůůŝŶŐ�ƚŚĞ�/ŶƐƉĞĐƚŝŽŶ�,ŽƚůŝŶĞ�Ăƚ�;ϮϬϲͿ�ϮϳϱͲϳϳϯϬ͘��ůůŽǁ
�Ăƚ�ůĞĂƐƚ�Ϯϰ�ŚŽƵƌƐ�;ϰϴ�ŚŽƵƌƐ�ĨŽƌ�ZĞŝŶĨŽƌĐŝŶŐ�ƐƚĞĞůͿ�

ŝŶ�ĂĚǀĂŶĐĞ�ŽĨ�ĚĞƐŝƌĞĚ�ŝŶƐƉĞĐƚŝŽŶ͘��Ğ�ƐƉĞĐŝĨŝĐ�ĂƐ�ƚŽ�ƚǇƉĞ�ŽĨ�ŝŶƐƉĞĐƚŝŽŶ͘
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WALL 
SEGMENT

WALL 
LENGTH

X COVERAGE = RESULT

A 20.50 20.89% 4.28
B 11.00 24.43% 2.69
C 30.50 25.73% 7.85
D 20.00 26.66% 5.33
E 31.00 21.16% 6.56
F 22.00 21.61% 4.75
G 20.00 3.35% 0.67
H 2.00 5.46% 0.11
I 11.00 5.46% 0.60

TOTALS: 168.00 32.84

1312 SF X 32.84 / 168.00
1312 X 19.55% = 256.49 SF

256.49 SF EXCLUDED FROM THE GROSS FLOOR AREA

WALL 
SEGMENT

WALL 
LENGTH

*
MIDPOINT 

ELEVATION
= PRODUCT

A 20.50 170.60 3497.30
B 12.50 170.60 2132.50
C 38.50 169.20 6514.20
D 18.50 166.50 3080.25
E 2.00 166.30 332.60
F 18.50 167.00 3089.50
G 12.00 167.40 2008.80
H 1.50 167.50 251.25
I 13.50 167.70 2263.95
J 2.50 167.90 419.75
K 11.50 168.20 1934.30
L 0.50 168.70 84.35
M 20.00 165.80 3316.00
N 2.00 165.80 331.60
O 11.00 165.90 1824.90
P 20.50 168.40 3452.20
Q 11.00 169.00 1859.00
R 30.50 170.00 5185.00

TOTALS: 247.00 3022.50 41577.45

AVERAGE BLDG ELEV = TOTAL PRODUCTS/ TOTAL WALL LENGTHS: 

41577.5 / 247.00 = 168.33 AVG. BLDG ELEV
MAX HT. ALLOWABLE = + 30.00
MAX ELEVATION @ RIDGE = 198.33
PROPOSED RIDGE ELEVATION = - 193.16
PROPOSED RIDGE = 5.17 BELOW HT. LIMIT





EXHAUST RATES

SYMBOL LOCATION MINIMUM FAN REQUIREMENTS

Bath, Powder Minimum 50 cfm Intermittent, 20 cfm Continuous  
 A (IRC TABLE M1505.4.4(1))

Kitchen Minimum 100 cfm Intermittent, 30 cfm Continuous
(IRC TABLE M1505.4.4(1))

 B (Range hood or down draft exhaust fan rated at min.100 cfm
at 0.10" WG may be used for exhaust fan requirement.)
note: fans in excess of 400 cfm shall provide make-up air
per IRC section M1503.6

Whole House Flow rate per WHOLE-HOUSE MECHANICAL

C Fan VENTILATION schedule
  All fans to vent to outside.  All other requirements of the 2018 WSEC and the
  WSBC amendments to the 2018 IRC section M1505 must be met.

ALARM SCHEDULE
2018 IRC SECTIONS R314 & R315
SYMBOL DESCRIPTION REQUIREMENTS

Smoke *110 V interconnected w/ battery backup.
Alarm *Installed on each floor, in each sleeping area, and

outside each separate sleeping area.  Installed not less than
  3 ft from the door of a bath which contains a tub or shower

unless this prevents placement in a required location.
*Listed in accordance with UL 217 and to comply with NFPA 72.

Combination *Installed on each floor, outside of each separate sleeping
Smoke area in the immediate vicinity of the bedrooms, and in a 
Alarm & bedroom that contains a gas fireplace in the bedroom or 
Carbon adjacent bathroom.
Monoxide *Smoke alarm requirements per above.
Alarm *Combination smoke & carbon monoxide alarms listed in 

accordance with UL 217 & UL 2034.
Heat *A heat detector or heat alarm to be installed in a central location
Detector in the garage and per the manufacturer's instructions.

(WSBC amendments R314.2.1 & R314.2.3)

WSBC AMENDMENTS TO 2018 IRC SECTION M1505

SA

SA CM

 WHOLE-HOUSE MECHANICAL VENTILATION (PRESCRIPTIVE)
WHOLE-HOUSE MECHANICAL VENTILATION SYSTEMS SHALL BE DESIGNED IN ACCORDANCE 

WITH SECTIONS M1505.4.1 THROUGH M1505.4.4 (WASHINGTON STATE AMENDMENTS)

WHOLE-HOUSE VENTILATION USING EXHAUST FANS (M1505.4.1.2)

WHOLE-HOUSE VENTILATION USING SUPPLY FANS (M1505.4.1.3)

WHOLE-HOUSE VENTILATION SYSTEM, BALANCED (M1505.4.1.4)

WHOLE-HOUSE VENTILATION USING FURNACE INTEGRATED SUPPLY (M1505.4.1.5)

MECHANICAL VENTILATION AIRFLOW RATE
PER EQUATION 15-1 (M1505.4.3) 79.1  CFM (CONTINUOUS)

VENTILATION QUALITY ADJUSTMENT PER EQUATION 15-2 (M1505.4.3.1)

BALANCED & DISTRIBUTED (1.0 COEFFICIENT)

BALANCED & NOT DISTRIBUTED (1.25 COEFFICIENT)

NOT BALANCED & DISTRIBUTED (1.25 COEFFICIENT  

NOT BALANCED & NOT DISTRIBUTED (1.5 COEFFICIENT)

ADJUSTED MECHANICAL VENTILATION AIRFLOW RATE 98.875  CFM (CONTINUOUS)

INTERMITTENT OFF OPERATION (M1505.4.3.2)
RUN-TIME % IN EACH 4-HOUR SEGMENT

50 PERCENT

66 PERCEINT

75 PERCENT

100 PERCENT

INTERMITTENT FLOW RATE 128.538  CFM 

 FLOOR  4 MIL POLY  FACE STAPLED BACKED BATTS X  PLYWOOD W/ EXT. GLUE

 WALL  4 MIL POLY  FACE STAPLED BACKED BATTS X  CLASS 2 PVA PRIMER

RIM JOIST  4 MIL POLY X  FACE STAPLED BACKED BATTS  CLASS 2 PVA PRIMER

CEILING 4 MIL POLY  FACE STAPLED BACKED BATTS X  CLASS 2 PVA PRIMER

VAPOR RETARDER

FOUNDATION VENTILATION
Crawlspace Area: 1464 s.f.                      

Ventilation Required: 1464 s.f. / 300 = 702.72 s.i. Req'd

Use:  14" x 7" Foundation Vents

Vent Area = 98 s.i. - 25% reduct.,1/4"mesh = 73.5 s.i.

Vents Required = 702.72 s.i. / Vent Area = 9.56 s.i.

Provide : 10  14" x 7" Vents,   Area = 735 s.i.

Ventilation  Provided = 735.00 s.i. is Greater than 702.72 s.i. Req'd

Use: 10  14" x 7" Foundation Vents

* FOUNDATION VENTS SHALL NOT INTERFERE WITH DIRECT LOAD PATH OF COLUMNS

* INSTALL 6 MIL BLACK POLYETHYLENE VAPOR RETARDER GROUND COVER

* REQUIRED OPENINGS SHALL BE EVENLY PLACED TO PROVIDE CROSS VENTILATION, 

  EXCEPT ONE SIDE OF THE BUILDING SHALL BE PERMITTED TO HAVE NO VENTS.

This project will use the requirements of the Prescriptive Path below and 
incorporate the minimum values listed.  In addition, based on the size of the 
structure, the appropriate number of additional credits are checked.

R-Valuea U-Factora

n/a 0.30

n/a 0.50

49 0.026

21 int 0.056

30 0.029

10/15/21 int + 5TB 0.042

10, 2 ft n/a

For single rafter- or joist-vaulted ceilings, the insulation may be reduced to R-38.

Table R402.1.1 footnotes included on Sheet A1.

     1. Small Dwelling Unit:  3.0 points 

     2. Medium Dwelling Unit:  6.0 points 

All dwelling units that are not included in #1 or #3.  

     3. Large Dwelling Unit:  7.0 points 

Dwelling units exceeding 5000 square feet of conditioned floor area.

     4. Additions less than 500 square feet:  1.5 credits

Heating

Options Credits

1 Combustion heating minimum NAECA 0.0

2 1.0

3 -1.0

4 DHP with zonal electric resistance per option 3.4 0.5

5 All other heating systems -1.0

Energy

Options Energy Credit Option Descriptions Credits

1.1 Efficient Building Envelope 0.5

1.2 Efficient Building Envelope 1.0

1.3 0.5

1.4 1.0

1.5 Efficient Building Envelope 2.0

1.6 3.0

1.7 0.5

2.1 Air Leakage Control and Efficient Ventilation 0.5

2.2 Air Leakage Control and Efficient Ventilation 1.0

2.3 Air Leakage Control and Efficient Ventilation 1.5

2.4 Air Leakage Control and Efficient Ventilation 2.0

3.1 High Efficiency HVAC 1.0

3.2 High Efficiency HVAC 1.0

3.3 High Efficiency HVAC 1.5

3.4 High Efficiency HVAC 1.5

3.5 High Efficiency HVAC 1.5

3.6 High Efficiency HVAC 2.0

4.1 High Efficiency HVAC Distribution System 0.5

4.2 High Efficiency HVAC Distribution System 1.0

5.1 Efficient Water Heating 0.5

5.2 Efficient Water Heating 0.5

5.3 Efficient Water Heating 1.0

5.4 1.5

5.5 Efficient Water Heating 2.0

5.6 Efficient Water Heating 2.5

6.1 0 *1200 kwh

7.1 0.5

Total Credits 6.0

Skylight U-Factorb

Fuel Normalization Descriptions

ENERGY CREDIT SUMMARY TABLES

Dwelling units less than 1500 square feet in conditioned floor area with less than 300 
square feet of fenestration area.  Additions to existing building that are greater than 500 
square feet of heated floor area but less than 1500 square feet.

Below Grade Wallc,h

Each dwelling unit in a residential building shall comply with sufficient options from Table 
R406.2 so as to achieve the following minimum number of credits:

Floor

Slabd,f R-Value & Depth

Efficient Building Envelope

Efficient Building Envelope

Efficient Building Envelope

Wood Frame Wallg,h

Appliance Package

PRESCRIPTIVE ENERGY CODE COMPLIANCE

Ceiling

Fenestration U-Factorb .20 w/option 1.2

CLIMATE ZONE 5 AND MARINE 4

Heat pump

Electric resistance heat only - furnace or zonal

Efficient Water Heating

Renewable Electric Energy (3 credits max)

Efficient Building Envelope

 

ROOF VENTILATION
Standard Truss / Scissor Truss Roof Framing Assembly: UPPER ROOF

Roof Area : 1972 s.f. 

Ventilation Required: 1972 s.f. x 144 / 300 = 946.56 s.i. Req'd

Upper Roof Ventilation:

AF50 Roof Jack (10" x 7") = 50.00 s.i. each.

Upper Ventilation MINIMUM = 946.56 s.i. x 0.4  / s.i. of each vent = 8 vents

Upper Ventilation MAXIMUM = 946.56 s.i. x 0.5  / s.i. of each vent = 9 vents

Provide: 9 -10"x7" roof jacks.  Ventilation = 450.00 s.i.

Ventilation area remainder for eave vents = 496.56 s.i. (Req'd vent.-Upper vent.)

Eave Ventilation:

Birdblocking: (3)2.25" dia holes per bay = 5.96 s.i. per l.f.  - 25% reduction = 4.47 s.i. per l.f.

Eave Ventilation Required = 496.56 s.i.  /  4.47 s.i. per l.f.  = 111.09 l.f.

Provide Minimum : 112 l.f. birdblocking.   Ventilation = 500.64 s.i.

Minimum Ventilation Provided = 950.64 s.i.  IS GREATER THAN : 946.56 s.i. Req'd

Provide between 40% & 50% of the total required ventilation no more than 3 ft below the ridge or 

the highest point of the space.  Remainder to be installed at eave vents.

ROOF VENTILATION
Standard Truss / Scissor Truss Roof Framing Assembly: ADU BEDRM / COV'D DECK

Roof Area : 533 s.f. 

Ventilation Required: 533 s.f. x 144 / 300 = 255.84 s.i. Req'd

Upper Roof Ventilation:

AF50 Roof Jack (10" x 7") = 50.00 s.i. each.

Upper Ventilation MINIMUM = 255.84 s.i. x 0.4  / s.i. of each vent = 3 vents

Upper Ventilation MAXIMUM = 255.84 s.i. x 0.5  / s.i. of each vent = 3 vents

Provide: 3 -10"x7" roof jacks.  Ventilation = 150.00 s.i.

Ventilation area remainder for eave vents = 105.84 s.i. (Req'd vent.-Upper vent.)

Eave Ventilation:

Birdblocking: (3)2.25" dia holes per bay = 5.96 s.i. per l.f.  - 25% reduction = 4.47 s.i. per l.f.

Eave Ventilation Required = 105.84 s.i.  /  4.47 s.i. per l.f.  = 23.68 l.f.

Provide Minimum : 24 l.f. birdblocking.   Ventilation = 107.28 s.i.

Minimum Ventilation Provided = 257.28 s.i.  IS GREATER THAN : 255.84 s.i. Req'd

Provide between 40% & 50% of the total required ventilation no more than 3 ft below the ridge or 

the highest point of the space.  Remainder to be installed at eave vents.

ROOF VENTILATION
Standard Truss / Scissor Truss Roof Framing Assembly: GARAGE

Roof Area : 362 s.f. 

Ventilation Required: 362 s.f. x 144 / 300 = 173.76 s.i. Req'd

Upper Roof Ventilation:

AF50 Roof Jack (10" x 7") = 50.00 s.i. each.

Upper Ventilation MINIMUM = 173.76 s.i. x 0.4  / s.i. of each vent = 2 vents

Upper Ventilation MAXIMUM = 173.76 s.i. x 0.5  / s.i. of each vent = 2 vents

Provide: 2 -10"x7" roof jacks.  Ventilation = 100.00 s.i.

Ventilation area remainder for eave vents = 73.76 s.i. (Req'd vent.-Upper vent.)

Eave Ventilation:

Birdblocking: (3)2.25" dia holes per bay = 5.96 s.i. per l.f.  - 25% reduction = 4.47 s.i. per l.f.

Eave Ventilation Required = 73.76 s.i.  /  4.47 s.i. per l.f.  = 16.50 l.f.

Provide Minimum : 17 l.f. birdblocking.   Ventilation = 75.99 s.i.

Minimum Ventilation Provided = 175.99 s.i.  IS GREATER THAN : 173.76 s.i. Req'd

Provide between 40% & 50% of the total required ventilation no more than 3 ft below the ridge or 

the highest point of the space.  Remainder to be installed at eave vents.

ROOF VENTILATION
Standard Truss / Scissor Truss Roof Framing Assembly: ENTRY / BA5

Roof Area : 162 s.f. 

Ventilation Required: 162 s.f. x 144 / 300 = 77.76 s.i. Req'd

Upper Roof Ventilation:

AF50 Roof Jack (10" x 7") = 50.00 s.i. each.

Upper Ventilation MINIMUM = 77.76 s.i. x 0.4  / s.i. of each vent = 1 vent

Upper Ventilation MAXIMUM = 77.76 s.i. x 0.5  / s.i. of each vent = 1 vent

Provide: 1 -10"x7" roof jacks.  Ventilation = 50.00 s.i.

Ventilation area remainder for eave vents = 27.76 s.i. (Req'd vent.-Upper vent.)

Eave Ventilation:

Birdblocking: (3)2.25" dia holes per bay = 5.96 s.i. per l.f.  - 25% reduction = 4.47 s.i. per l.f.

Eave Ventilation Required = 27.76 s.i.  /  4.47 s.i. per l.f.  = 6.21 l.f.

Provide Minimum : 7 l.f. birdblocking.   Ventilation = 31.29 s.i.

Minimum Ventilation Provided = 81.29 s.i.  IS GREATER THAN : 77.76 s.i. Req'd

Provide between 40% & 50% of the total required ventilation no more than 3 ft below the ridge or 

the highest point of the space.  Remainder to be installed at eave vents.

CFM50-calc

1532 cfm cfm

AIR LEAKAGE
Components of the building thermal envelope as listed in TABLE R402.4.1.1 shall be installed per manufacturer's 
specifications to limit air leakage rate to not exceed 3 air changes per hour (ACH)

AIR LEAKAGE CALCULATION (maximum blower test CFM) ACTUAL Blower test result

maximum  ACH   CFM50-calc = BLDG VOL (ft3) X 3 ACH / 60 min  =

                             WINDOW, SKYLIGHT & DOOR SCHEDULE
CONDITIONED FLOOR AREA: 3410 SUM OF UA FOR HEATING SYSTEM SIZING: 144.5

SUM OF ALL GLAZING AREAS FROM BELOW: 571

EXEMPT DOOR AND WINDOW
ROOM U-VAL QTY WIDTH HEIGHT AREA UA

FOYER EXEMPT SWING DR (24 S.F. MAX.) 0.46 1 3.00 8.00 24.00 11.04

EXEMPT WINDOW (15 S.F. MAX.) 0.00 0.00

SUM  OF AREA AND UA FOR HEATING SYSTEM SIZE ONLY: 24.0 11.0

EXTERIOR DOORS (OPAQUE)
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA UA

FOYER DOOR 0.46 1 3.00 8.00 24.00 11.04

MUD RM DOOR 0.46 1 2.67 6.67 17.81 8.19

DOOR 0.00 0.00

SUM OF AREA AND UA: 41.8 19.2

AREA WEIGHTED U = UA/AREA: 0.46

VERTICAL GLAZING
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA UA

DINING CASE 0.20 2 2.50 6.00 30.00 6.00

DINING PICTURE 0.20 2 2.50 1.50 7.50 1.50

DINING PICTURE 0.20 1 4.50 6.00 27.00 5.40

DINING PICTURE 0.20 2 2.25 1.50 6.75 1.35

FOYER PICTURE 0.20 1 1.50 6.00 9.00 1.80

BA5 HALL PICTURE 0.20 2 2.00 1.50 6.00 1.20

BA5 HALL AWNING 0.20 1 2.00 1.50 3.00 0.60

BA5 PICTURE 0.20 2 2.00 1.50 6.00 1.20

BA5 AWNING 0.20 1 2.00 1.50 3.00 0.60

DEN / BR5 CASE 0.20 2 2.50 6.00 30.00 6.00

FAMILY PICTURE 0.20 2 2.50 2.00 10.00 2.00

FAMILY SLIDER 0.20 1 8.00 5.00 40.00 8.00

NOOK S.G.D. 0.20 1 9.00 8.00 72.00 14.40

KITCHEN PICTURE 0.20 1 6.00 4.50 27.00 5.40

BEDRM 2 PICTURE 0.20 2 1.50 4.50 13.50 2.70

BEDRM 2 PICTURE 0.20 2 1.50 1.50 4.50 0.90

BEDRM 2 CASE 0.20 2 2.50 4.50 22.50 4.50

BEDRM 2 PICTURE 0.20 2 2.50 1.50 7.50 1.50

BEDRM 2 PICTURE 0.20 1 4.50 4.50 20.25 4.05

BEDRM 2 PICTURE 0.20 2 2.25 1.50 6.75 1.35

OPEN PICTURE 0.20 1 1.50 4.50 6.75 1.35

OPEN PICTURE 0.20 1 1.50 1.50 2.25 0.45

LAUNDRY CASE 0.20 1 2.50 3.00 7.50 1.50

BEDRM 3 PICTURE 0.20 2 5.00 3.00 30.00 6.00

BEDRM 3 CASE 0.20 1 2.50 4.50 11.25 2.25

MSTR BEDRM PICTURE 0.20 2 2.00 2.00 8.00 1.60

MSTR BEDRM SLIDER 0.20 1 10.00 3.50 35.00 7.00

MSTR BATH CASE 0.20 2 2.50 3.50 17.50 3.50

BEDRM 4 SLIDER 0.20 1 5.00 3.50 17.50 3.50

BA3 CASE 0.20 1 1.50 3.00 4.50 0.90

BONUS CASE 0.20 2 2.50 4.50 22.50 4.50

BONUS PICTURE 0.20 3 2.50 4.50 33.75 6.75

BONUS PICTURE 0.20 1 5.00 4.50 22.50 4.50

0.00 0.00

SUM OF AREA AND UA: 571.25 114.25

AREA WEIGHTED U = UA/AREA: 0.20

OVERHEAD GLAZING
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA UA

SKYLIGHT 0.50 0.00 0.00

SUM OF AREA AND UA: 0.00 0.00

AREA WEIGHTED U = UA/AREA: 0.00

VERTICAL GLAZING IN UNHEATED SPACES
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA

 0.00

SUM OF VERTICAL GLAZING IN UNHEATED SPACES: 0.00

(not included in sum of all glazing above)

OVERHEAD GLAZING IN UNHEATED SPACES
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA

SKYLIGHT 0.00

SUM OF OVERHEAD GLAZING IN UNHEATED SPACES: 0.00

(not included in sum of all glazing above)

DESCRIPTION

DESCRIPTION

DESCRIPTION

DESCRIPTION

 

  SIMPLE HEATING SYSTEM SIZE

This heating system sizing is based on the Prescriptive Requirements

of the 2018 Washington State Energy Code.  This is for heating only.  ACCA

procedures for sizing cooling systems should be used to determing cooling.

Indoor Design Temperature 70

Outdoor Design Temperature 24

Design Temperature Difference

Indoor - Outdoor Design Temp 46

Conditioned Floor Area 3410

Conditioned Volume 30646

Glazing

Sum of UA from Glazing Schedule 144.5

Attic U-Factor X Area = UA

R-49 0.026 2126 55.28

Other: 0.00

Single Rafter or Joist Vaulted Ceilings

U-Factor X Area = UA

R-38 0.027 0.00

Other: 0.00
Above Grade Walls U-Factor X Area = UA

R-21 + R-10 HEADERS 0.056 2616 146.50

Other: 0.00

Floors U-Factor X Area = UA

R-30 0.029 1762 51.10

Other: 0.00

Below Grade Walls U-Factor X Area = UA

R-21 Interior 0.042 0.00

R-10 Continuous exterior 0.064 0.00

Other: 0.00

Slab Below Grade F-factor X Length = UA

R-5 Thermal brk sl edge 0.57 0.00

Other: 0.00

Slab on Grade F-factor X Length = UA

R-10 2' perimeter 0.54 0.00
R-10 Fully insulated 0.36 0.00
Other: 0.00

Sum of UA 397.39

Envelope Heat Load 18280 Btu / Hour

Sum of UA X Design Temperature Difference

Air Leakage Heat Load 15225 Btu / Hour

  ((Volume X  0.6) X Design Outdoor Temp) X .018))

Building Design Heat Load 33505 Btu / Hour

Air Leakage + Envelope Heat Loss

Building and Duct Heat Load 1.1 36855 Btu / Hour

  Use 1.1 if  ducts are located in unconditioned space: Sum of Building Heat Loss X 1.1

  Use 1 if  ducts are located in conditioned space: Sum of Building Heat Loss X 1

Maximum Heat Equipment Output 1.25 46069 Btu / Hour

   Use 1.4 for forced air furnace:  Building & Duct Heat Loss x 1.4

   Use 1.25 for heat pump:  Building & Duct Heat Loss x 1.25

EXHAUST RATES

SYMBOL LOCATION MINIMUM FAN REQUIREMENTS

Bath, Powder Minimum 50 cfm Intermittent, 20 cfm Continuous  
 A (IRC TABLE M1505.4.4(1))

Kitchen Minimum 100 cfm Intermittent, 30 cfm Continuous
(IRC TABLE M1505.4.4(1))

 B (Range hood or down draft exhaust fan rated at min.100 cfm
at 0.10" WG may be used for exhaust fan requirement.)
note: fans in excess of 400 cfm shall provide make-up air
per IRC section M1503.6

Whole House Flow rate per WHOLE-HOUSE MECHANICAL

C Fan VENTILATION schedule
  All fans to vent to outside.  All other requirements of the 2018 WSEC and the
  WSBC amendments to the 2018 IRC section M1505 must be met.

ALARM SCHEDULE
2018 IRC SECTIONS R314 & R315
SYMBOL DESCRIPTION REQUIREMENTS

Smoke *110 V interconnected w/ battery backup.
Alarm *Installed on each floor, in each sleeping area, and

outside each separate sleeping area.  Installed not less than
  3 ft from the door of a bath which contains a tub or shower

unless this prevents placement in a required location.
*Listed in accordance with UL 217 and to comply with NFPA 72.

Combination *Installed on each floor, outside of each separate sleeping
Smoke area in the immediate vicinity of the bedrooms, and in a 
Alarm & bedroom that contains a gas fireplace in the bedroom or 
Carbon adjacent bathroom.
Monoxide *Smoke alarm requirements per above.
Alarm *Combination smoke & carbon monoxide alarms listed in 

accordance with UL 217 & UL 2034.
Heat *A heat detector or heat alarm to be installed in a central location

Detector in the garage and per the manufacturer's instructions.
(WSBC amendments R314.2.1 & R314.2.3)

WSBC AMENDMENTS TO 2018 IRC SECTION M1505

SA

SA CM

 WHOLE-HOUSE MECHANICAL VENTILATION (PRESCRIPTIVE)
WHOLE-HOUSE MECHANICAL VENTILATION SYSTEMS SHALL BE DESIGNED IN ACCORDANCE 

WITH SECTIONS M1505.4.1 THROUGH M1505.4.4 (WASHINGTON STATE AMENDMENTS)

WHOLE-HOUSE VENTILATION USING EXHAUST FANS (M1505.4.1.2)

WHOLE-HOUSE VENTILATION USING SUPPLY FANS (M1505.4.1.3)

WHOLE-HOUSE VENTILATION SYSTEM, BALANCED (M1505.4.1.4)

WHOLE-HOUSE VENTILATION USING FURNACE INTEGRATED SUPPLY (M1505.4.1.5)

MECHANICAL VENTILATION AIRFLOW RATE
PER EQUATION 15-1 (M1505.4.3) 30  CFM (CONTINUOUS)

VENTILATION QUALITY ADJUSTMENT PER EQUATION 15-2 (M1505.4.3.1)

BALANCED & DISTRIBUTED (1.0 COEFFICIENT)

BALANCED & NOT DISTRIBUTED (1.25 COEFFICIENT)

NOT BALANCED & DISTRIBUTED (1.25 COEFFICIENT  

NOT BALANCED & NOT DISTRIBUTED (1.5 COEFFICIENT)

ADJUSTED MECHANICAL VENTILATION AIRFLOW RATE 37.5  CFM (CONTINUOUS)

INTERMITTENT OFF OPERATION (M1505.4.3.2)
RUN-TIME % IN EACH 4-HOUR SEGMENT

50 PERCENT

66 PERCEINT

75 PERCENT

100 PERCENT

INTERMITTENT FLOW RATE 48.75  CFM 

This project will use the requirements of the Prescriptive Path below and 
incorporate the minimum values listed.  In addition, based on the size of the 
structure, the appropriate number of additional credits are checked.

R-Valuea U-Factora

n/a 0.30

n/a 0.50

49 0.026

21 int 0.056

30 0.029

10/15/21 int + 5TB 0.042

10, 2 ft n/a

For single rafter- or joist-vaulted ceilings, the insulation may be reduced to R-38.

Table R402.1.1 footnotes included on Sheet A1.

     1. Small Dwelling Unit:  3.0 points 

     2. Medium Dwelling Unit:  6.0 points 

All dwelling units that are not included in #1 or #3.  

     3. Large Dwelling Unit:  7.0 points 

Dwelling units exceeding 5000 square feet of conditioned floor area.

     4. Additions less than 500 square feet:  1.5 credits

Heating

Options Credits

1 Combustion heating minimum NAECA 0.0

2 1.0

3 -1.0

4 DHP with zonal electric resistance per option 3.4 0.5

5 All other heating systems -1.0

Energy

Options Energy Credit Option Descriptions Credits

1.1 Efficient Building Envelope 0.5

1.2 Efficient Building Envelope 1.0

1.3 0.5

1.4 1.0

1.5 Efficient Building Envelope 2.0

1.6 3.0

1.7 0.5

2.1 Air Leakage Control and Efficient Ventilation 0.5

2.2 Air Leakage Control and Efficient Ventilation 1.0

2.3 Air Leakage Control and Efficient Ventilation 1.5

2.4 Air Leakage Control and Efficient Ventilation 2.0

3.1 High Efficiency HVAC 1.0

3.2 High Efficiency HVAC 1.0

3.3 High Efficiency HVAC 1.5

3.4 High Efficiency HVAC 1.5

3.5 High Efficiency HVAC 1.5

3.6 High Efficiency HVAC 2.0

4.1 High Efficiency HVAC Distribution System 0.5

4.2 High Efficiency HVAC Distribution System 1.0

5.1 Efficient Water Heating 0.5

5.2 Efficient Water Heating 0.5

5.3 Efficient Water Heating 1.0

5.4 1.5

5.5 Efficient Water Heating 2.0

5.6 Efficient Water Heating 2.5

6.1 0 *1200 kwh

7.1 0.5

Total Credits 3.0

Skylight U-Factorb

Fuel Normalization Descriptions

ENERGY CREDIT SUMMARY TABLES

Dwelling units less than 1500 square feet in conditioned floor area with less than 300 
square feet of fenestration area.  Additions to existing building that are greater than 500 
square feet of heated floor area but less than 1500 square feet.

Below Grade Wallc,h

Each dwelling unit in a residential building shall comply with sufficient options from Table 
R406.2 so as to achieve the following minimum number of credits:

Floor

Slabd,f R-Value & Depth

Efficient Building Envelope

Efficient Building Envelope

Efficient Building Envelope

Wood Frame Wallg,h

Appliance Package

PRESCRIPTIVE ENERGY CODE COMPLIANCE

Ceiling

Fenestration U-Factorb

CLIMATE ZONE 5 AND MARINE 4

Heat pump

Electric resistance heat only - furnace or zonal

Efficient Water Heating

Renewable Electric Energy (3 credits max)

Efficient Building Envelope

 

                             WINDOW, SKYLIGHT & DOOR SCHEDULE
CONDITIONED FLOOR AREA: 575 SUM OF UA FOR HEATING SYSTEM SIZING: 27.8

SUM OF ALL GLAZING AREAS FROM BELOW: 56

EXEMPT DOOR AND WINDOW
ROOM U-VAL QTY WIDTH HEIGHT AREA UA

LIVING EXEMPT SWING DR (24 S.F. MAX.) 0.46 1 3.00 8.00 24.00 11.04

EXEMPT WINDOW (15 S.F. MAX.) 0.00 0.00

SUM  OF AREA AND UA FOR HEATING SYSTEM SIZE ONLY: 24.0 11.0

EXTERIOR DOORS (OPAQUE)
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA UA

DOOR 0.00 0.00

SUM OF AREA AND UA: 0.0 0.0

AREA WEIGHTED U = UA/AREA: 0.00

VERTICAL GLAZING
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA UA

LIVING CASE 0.30 3 2.50 4.00 30.00 9.00

BA4 CASE 0.30 1 2.00 3.00 6.00 1.80

BEDRM CASE 0.30 2 2.50 4.00 20.00 6.00

0.00 0.00

SUM OF AREA AND UA: 56.00 16.80

AREA WEIGHTED U = UA/AREA: 0.30

OVERHEAD GLAZING
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA UA

SKYLIGHT 0.50 0.00 0.00

SUM OF AREA AND UA: 0.00 0.00

AREA WEIGHTED U = UA/AREA: 0.00

VERTICAL GLAZING IN UNHEATED SPACES
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA

 0.00

SUM OF VERTICAL GLAZING IN UNHEATED SPACES: 0.00

(not included in sum of all glazing above)

OVERHEAD GLAZING IN UNHEATED SPACES
ROOM TYPE U-VAL QTY WIDTH HEIGHT AREA

SKYLIGHT 0.00

SUM OF OVERHEAD GLAZING IN UNHEATED SPACES: 0.00

(not included in sum of all glazing above)

DESCRIPTION

DESCRIPTION

DESCRIPTION

DESCRIPTION

 

  SIMPLE HEATING SYSTEM SIZE

This heating system sizing is based on the Prescriptive Requirements

of the 2018 Washington State Energy Code.  This is for heating only.  ACCA

procedures for sizing cooling systems should be used to determing cooling.

Indoor Design Temperature 70

Outdoor Design Temperature 24

Design Temperature Difference

Indoor - Outdoor Design Temp 46

Conditioned Floor Area 575

Conditioned Volume 6900

Glazing

Sum of UA from Glazing Schedule 27.8

Attic U-Factor X Area = UA

R-49 0.026 276 7.18

Other: 0.00

Single Rafter or Joist Vaulted Ceilings

U-Factor X Area = UA

R-38 0.027 0.00

Other: 0.00
Above Grade Walls U-Factor X Area = UA

R-21 + R-10 HEADERS 0.056 682 38.19

Other: 0.00

Floors U-Factor X Area = UA

R-30 0.029 0.00

Other: 0.00

Below Grade Walls U-Factor X Area = UA

R-21 Interior 0.042 0.00

R-10 Continuous exterior 0.064 0.00

Other: 0.00

Slab Below Grade F-factor X Length = UA

R-5 Thermal brk sl edge 0.57 98.33 56.05

Other: 0.00

Slab on Grade F-factor X Length = UA

R-10 2' perimeter 0.54 98.33 53.10

R-10 Fully insulated 0.36 0.00
Other: 0.00

Sum of UA 182.35

Envelope Heat Load 8388 Btu / Hour

Sum of UA X Design Temperature Difference

Air Leakage Heat Load 3428 Btu / Hour

  ((Volume X  0.6) X Design Outdoor Temp) X .018))

Building Design Heat Load 11816 Btu / Hour

Air Leakage + Envelope Heat Loss

Building and Duct Heat Load 1 11816 Btu / Hour

  Use 1.1 if  ducts are located in unconditioned space: Sum of Building Heat Loss X 1.1

  Use 1 if ducts are located in conditioned space: Sum of Building Heat Loss X 1

Maximum Heat Equipment Output 1.25 14770 Btu / Hour

   Use 1.4 for forced air furnace:  Building & Duct Heat Loss x 1.4

   Use 1.25 for heat pump:  Building & Duct Heat Loss x 1.25

CFM50-calc

575 cfm cfm

AIR LEAKAGE
Components of the building thermal envelope as listed in TABLE R402.4.1.1 shall be installed per manufacturer's 
specifications to limit air leakage rate to not exceed 5 air changes per hour (ACH)

AIR LEAKAGE CALCULATION (maximum blower test CFM) ACTUAL Blower test result

maximum  ACH   CFM50-calc = BLDG VOL (ft3) X 5 ACH / 60 min  =
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GENERAL NOTES:

              PCF EQUIV. FLUID PRES.
              PSF SOIL BEARING PRES.
              PSF SURCHARGE

5 12  SACK CEMENT PER CYD
(2500 PSI) MIN COMPRESIVE
MAX 6 GAL WATER PER SACK

GR. 60 STEEL FOR #5 & LARGER
GR. 40 STEEL FOR #4 & SMALLER

BACKFILL w/ POUROUS MATERIAL
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REINFORCING WELDING: : REINFORCING MAY BE WELDED ONLY WHERE PERMITTED BY THE ENGINEER.  ALL  WELDED REBAR TO BE GRADE 40.  MAX. CARBON CONTENT .35% (OR WELDABLE ASTM  A706 GRADE 60 REINFORCEMENT IF NOTED ON THE DRAWINGS).  SUBMIT MILL  CERTIFICATE SHOWING REINFORCING CHEMICAL CONTENTS TO ARCHITECT.  FOLLOW  "RECOMMENDED PRACTICES FOR WELDING REINFORCING STEEL, METAL INSERTS  AND CONNECTIONS IN REINFORCED CONCRETE CONSTRUCTION" BY THE AMERICAN   WELDING SOCIETY ANSI/AWS D1.4-98.  ALL WELDING SHALL BE PERFORMED BY W.A.B.O.  CERTIFIED WELDERS.  USE FRESH LOW HYDROGEN E70XX ELECTRODES, AWS A5.1  FOR GRADE 40 BARS AND E70XX ELECTRODES, AWS A5.1 FOR GRADE 40 BARS AND  E90XX ELECTRODES, AWS A5.5 FOR GRADE 60 BARS.  BENDS IN REINFORCING TO BE  WELDED SHALL NOT BE CLOSER THAN 3" TO WELD. ROOF TRUSSES: METAL PLATE CONNECTED WOOD TRUSSES SHALL BE DESIGNED BY A WASHINGTON  STATE PROFESSIONAL ENGINEER IN ACCORDANCE WITH THE LATEST  SPECIFICATIONS OF THE TRUSS PLATE INSTITUTE AND THE IBC.  METAL PLATES   SHALL BE ICBO APPROVED VERIFIED BY A CURRENT REPORT NUMBER.  TRUSSES  SHALL BE PLANT FABRICATED BY A MANUFACTURER IN COMPLIANCE WITH IBC  SECTION 2303.4.  THE MANUFACTURER SHALL SUBMIT SHOP DRAWINGS, INCLUDING  ERECTION PLANS, SIGNED BY A WASHINGTON STATE PROFESSIONAL ENGINEER, TO  THE BUILDING DEPARTMENT AND ENGINEER FOR APPROVAL.  THE TRUSSES SHALL  BE MANUFACTURED IN A PLANT THE ARCHITECT APPROVES, UNDER THE  REQUIREMENTS OF IBC SECTION 1703.   EACH TRUSS SHALL BEAR THE QUALITY  CONTROL STAMP (IBC SECTION 2303.4.1) AS WELL AS MANUFACTURING PLANT'S  NAME/ADDRESS, DESIGN LOAD AND MAXIMUM SPACING, IN ACCORDANCE WITH IBC  SECTION 2303.4.1.  THE MANUFACTURER IS RESPONSIBLE FOR VERIFICATION OF ALL  TRUSS LENGTHS PRIOR TO FABRICATION AND FOR IDENTIFICATION OF ALL TRUSS  MEMBERS REQUIRING BRACING FOR REDUCTION OF BUCKLING LENGTH.  THE TRUSS  ERECTION CONTRACTOR IS RESPONSIBLE FOR INSTALLATION OF SAID BRACING AND  FOR ALL TEMPORARY BRACING REQUIRED DURING THE INSTALLATION PROCESS.   U.N.O. ON THE PLANS, EACH TRUSS/BEARING CONNECTION TO BE 2-16d TOE- ON THE PLANS, EACH TRUSS/BEARING CONNECTION TO BE 2-16d TOE- NAILED PLUS ONE H1 SEISMIC TIE AT EVERY OTHER CONNECTION.  PROVIDE  FULL DEPTH SOLID BLOCKING BETWEEN EACH TRUSS AT EACH OUTER BEARING.   PROVIDE  " GAP BETWEEN BOTTOM CHORDS AND PERPENDICULAR NON-BEARING  12" GAP BETWEEN BOTTOM CHORDS AND PERPENDICULAR NON-BEARING  WALLS AND CONNECT WITH SIMPSON DTC ON ONE SIDE. TIMBER:   BEAMS (4X AND GREATER) DF-L #1 OR BETTER   POSTS                          DF-L #1 OR BETTER   STUDS                          HF #2/STUD   ALL OTHER LUMBER          HF #2 OR BETTER ALL 2X ___ TIMBER KILN DRIED.  ALL GRADES SHALL CONFORM TO A "WWPA GRADING RULES FOR WESTERN LUMBER, LATEST EDITION".  BOLT HEADS AND  NUTS BEARING AGAINST WOOD SHALL BE PROVIDED WITH STANDARD CUT  WASHERS.  ALL WOOD IN CONTACT WITH CONCRETE SHALL BE PRESSURE  TREATED.  MISCELLANEOUS HANGERS TO BE  AS MANUFACTURED BY  SIMPSON STRONG-TIE COMPANY, INC. OR APPROVED EQUAL.  ALL  HANGERS TO BE FASTENED TO WOOD WITH PROPER NAILS.  ALL HOLES  SHALL BE NAILED.  MACHINE BOLTS TO BE A-307.  ANCHOR BOLTS INTO  CONCRETE SHALL BE 5/8" DIAMETER @ 48" O.C.  (UNLESS NOTED OTHER- WISE) WITH MIN. EMBEDMENT PER IBC CODE.  ALL NAILS SHALL BE  WITH MIN. EMBEDMENT PER IBC CODE.  ALL NAILS SHALL BE  COMMON WIRE NAILS.  SPIKE ALL LAMINATED MEMBERS TOGETHER WITH  10d NAILS @ 12" O.C. STAGGERED.  SPLICE LAMINATIONS AT SUPPORTS ONLY. ALL FASTENERS AND CONNECTORS FOR PRESSURE TREATED WOOD TO BE  HOT-DIPPED GALVANIZED STEEL.  THE COATING WEIGHTS FOR ZINC COATED  FASTENERS TO BE IN ACCORDANCE WITH ASTM A-153. FLOOR FRAMING: PROVIDE CONTINUOUS SOLID BLOCKING FOR JOISTS AT THE SUPPORTS AND  APPROVED METAL CROSS BRIDGING @ 8'-0" MAXIMUM.  PROVIDE DOUBLE  JOISTS UNDER PARTITIONS EXTENDING 1/2 OR MORE OF THE JOIST SPAN.   FLUSH BEAMS (F.B.) NOT CALLED OUT ON THE PLANS SHALL BE DOUBLE  JOISTS.  ALL VERTICALLY LAMINATED BEAMS AND HEADERS SHALL BE  SPIKED TOGETHER WITH 16d AT 12" O.C. STAGGERED. SHEAR WALL FRAMING:  APPLY 7/16" CDX OR OSB TO 2X STUDS SPACED AT 16"O/C  :  APPLY 7/16" CDX OR OSB TO 2X STUDS SPACED AT 16"O/C  MAX, BLOCK ALL PANEL EDGES, 8d AT 6"O/C AT ALL EDGES, AND 8d AT 12"O/C AT  INTERIOR SUPPORTS, U.N.O.   ROOF DIAPHRAGM:  APPLY 19/32" CDX OR OSB PLYWOOD (24/0) ON ROOF, NAIL 10d AT    APPLY 19/32" CDX OR OSB PLYWOOD (24/0) ON ROOF, NAIL 10d AT  6"O/C AT SUPPORTED EDGES AND 10d AT 12" O/C AT INTERIOR SUPPORTS, BLKG NOT  REQ'D.  USE DOUBLE 2X6 HF#2 TOP PLATE W/4'-0" OVERLAP W/18-10d NAIL-GUN  NAILS EA SIDE OF EA SPLICE. 2ND FLOOR DIAPHRAGM:  APPLY 3/4" T&G STURD-I-FLOOR OR OSB W/2X FLOOR  :  APPLY 3/4" T&G STURD-I-FLOOR OR OSB W/2X FLOOR  FRAMING MEMBERS, GLUE AND 10d AT 4" O/C AT ALL SUPPORTED EDGES, 10d AT 12"O/C AT INTERIOR SUPPORTS, U.N.O.  USE DOUBLE 2X6 HF#2 TOP PLATE W/4'-0"  OVERLAP W/12-10d NAIL-GUN NAILS EA SIDE OF EA SPLICE. BEARING WALL FRAMING: ALL DOOR AND WINDOW HEADERS NOT CALLED OUT ON THE PLANS SHALL BE 4X10  DF-L #2 WITH ONE CRIPPLE AND ONE STUD EACH END FOR OPENINGS 4'-0" OR LESS  AND TWO CRIPPLES AND TWO  STUDS FOR OPENINGS MORE THAN 4'-0" WIDE.  ALL COLUMNS  NOT CALLED OUT ON THE PLANS SHALL BE TWO (2) STUDS.  BLOCK SOLID TO FOUNDATION. SPIKE LAMINATED COLUMNS TOGETHER WITH 10d @ 18" O.C. STAGGERED.  ALL WOOD IN  CONTACT WITH CONCRETE OR MASONRY TO BE PRESSURE TREATED.  STAGGER SPLICES  AT TOP PLATES A MIN. OF 48" TYPICAL AND NAIL PER TABLE 2304.10.1 OF THE I.B.C. GLUED LAMINATED WOOD MEMBERS: GLUED LAMINATED WOOD BEAMS, DOUGLAS FIR, KILN-DRIED, STRESS GRADE COMBINATION  24F-V4 (fB = 2,400 PSI) FOR SIMPLES SPANS AND 24F-V8 FOR CANTILEVER AND  CONTINUOUS SPANS.  GLUE SHALL BE CASEIN WITH MOLD INHIBITOR.  BOTTOM LAM TO  BE FREE OF UNSOUND KNOTS LARGER THAN 1/2" DIAMETER.  AITC STAMP AND  CERTIFICATION REQUIRED.  FABRICATOR SHALL SUBMIT 3 SETS OF DETAILS AND  SPECIFICATIONS TO THE ARCHITECT FOR REVIEW PRIOR TO FABRICATION.  ALL BEAMS  ARE TO BE CAMBERED AT R = 2000' U.N.O. ENGINEERED LUMBER PRODUCTS: PRODUCTS MANUFACTURED BY ROSEBURG:2.0E RIGIDLAM LVL ALLOWABLE DESIGN STRESSES: E = 2,000,000 PSI  Fb = 3,100 PSI  Fv = 290 PSI  Fc(perp) = 750 PSI  Fc(para) = 3,000 PSI EQUIVALENT ENGINEERED LUMBER PRODUCTS BY OTHER MANUFACTURERS MAY BE  SUBSTITUTED, PENDING REVIEW AND APPROVAL OF THE ARCHITECT, PROVIDED THEY HAVE  IBC APPROVAL FOR EQUAL OR GREATER ALLOWABLE DESIGN STRESSES.  MISCELLANEOUS: THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND ALL CONDITIONS AT JOBSITE  INCLUDING BUILDING AND SITE CONDITIONS BEFORE COMMENCING WORK AND BE  RESPONSIBLE FOR SAME.  ALL DISCREPANCIES SHALL BE REPORTED TO THE ARCHITECT  BEFORE PROCEEDING WITH THE WORK.  UNLESS EXPRESSLY STIPULATED, NO ADDITIONAL  ALLOWANCE WILL BE MADE IN THE CONTRACTOR AND/OR MANUFACTURER'S FAVOR BY  VIRTUE OR ERRORS.  AMBIGUITIES AND/OR OMISSIONS WHICH SHOULD HAVE BEEN  DISCOVERED DURING THE PREPARATION OF BID ESTIMATE AND DIRECTED TO THE  ATTENTION OF THE ARCHITECT IN A TIMELY MANNER.  ANY ERRORS, AMBIGUITIES AND/OR  OMISSIONS IN THE DRAWINGS OR SPECIFICATIONS SHALL BE REPORTED TO THE ARCHITECT  IMMEDIATELY IN WRITING.  NO WORK IS TO BE STARTED BEFORE CORRECTION IS MADE.  THE  CONTRACTOR SHALL PROVIDE TEMPORARY BRACINGS AS REQUIRED UNTIL ALL PERMANENT  CONNECTIONS AND STIFFENINGS HAVE BEEN INSTALLED.  THE CONTRACTOR SHALL  COORDINATE WITH THE BUILDING DEPARTMENT FOR ALL BUILDING DEPARTMENT REQUIRED  INSPECTIONS.  DO NOT SCALE DRAWINGS.  USE ONLY WRITTEN DIMENSIONS.  THE DETAILS  SHOWN ARE TYPICAL AND SHALL BE USED FOR LIKE OR SIMILAR CONDITIONS NOT SHOWN.   VARIATIONS AND MODIFICATIONS TO WORK SHOWN ON THESE DRAWINGS SHALL NOT BE  CARRIED OUT WITHOUT WRITTEN PERMISSION FROM THE ARCHITECT.  THIS DRAWING IS THE  EXCLUSIVE PROPERTY OF THE ARCHITECT AND CAN BE REPRODUCED ONLY WITH THE  PERMISSION OF THE ARCHITECT, IN WHICH CASE THE REPRODUCTION MUST BEAR THEIR  NAMES AS ARCHITECT.  PRE-FABRICATED ITEMS TO BE HANDLED AND INSTALLED PER  MANUFACTURER'S RECOMMENDATIONS.
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GENERAL: THE FOLLOWING STRUCTURAL NOTES ARE SUPPLEMENTARY AND ARE NOT INTENDED  TO SUPERSEDE THE SPECIFICATIONS AND/OR DETAILS SHOWN ON THE DRAWINGS. CODE: ALL CONSTRUCTION SHALL CONFORM WITH THE INTERNATIONAL BUILDING CODE  (IBC) 2018 EDITION. DESIGN LOADS:  ROOF                            25 PSF (SNOW)  FLOORS                         40 PSF LIVE LOAD  BALCONIES                     60 PSF LIVE LOAD  EXIT STAIRS                    100 PSF LIVE LOAD  DECKS                           60 PSF LIVE LOAD  MOVEABLE PARTITIONS       20 PSF DEAD LOAD                                     10 PSF DEAD LOAD FOR SEISMIC  ULTIMATE WIND SPEED       110 MPH (EXPOSURE B)  SEISMIC DESIGN CATEGORY  D  SOIL                              1500 PSF (ASSUMED DESIGN BEARING) INSPECTIONS: NO SPECIAL INSPECTIONS ARE REQUIRED.  NOTIFY BUILDING DEPARTMENT FOR  BUILDING DEPARTMENT INSPECTIONS AS REQUIRED BY LOCAL ORDINANCE. FOUNDATIONS: EXTEND FOOTINGS TO UNDISTURBED SOIL OF 1500 PSF SOIL BEARING CAPACITY  (ASSUMED).  BOTTOM OF EXTERIOR FOOTINGS SHALL BE 1'6" MIN. BELOW OUTSIDE  FINISHED GRADE.  CENTER ALL FOOTINGS ON COLUMNS AND WALLS UNLESS  SPECIFICALLY DIMENSIONED OTHERWISE. COMPACTED FILL: SOIL USED FOR COMPACTED FILL SHOULD CONSIST OF PREDOMINANTLY  WELLGRADED GRANULAR SOIL FREE OF ORGANIC MATERIAL AND DEBRIS.  FILL USED  FOR FOUNDATION AND FLOOR SLAB SUPPORT MUST BE PROPERLY PLACED AND  COMPACTED.  FILL SHOULD BE PLACED IN MAXIMUM 8 TO 10 INCH LOOSE LIFTS AND  COMPACTED TO A MINIMUM OF 95 PERCENT OF THE MAXIMUM DENSITY AT OPTIMUM  MOISTURE CONTENT DETERMINED BY ASTM D-1557 TEST PROCEDURES WITHIN THE  BUILDING AREA. SHOP DRAWINGS: SHOP DRAWINGS FOR THE FOLLOWING ITEMS SHALL BE SUBMITTED TO THE  ARCHITECT AND STRUCTURAL ENGINEER FOR REVIEW PRIOR TO FABRICATION.  SHOP  DRAWINGS CONSISTING OF REPRODUCTIONS OR COPIES OF ANY PORTIONS OF THE  STRUCTURAL DRAWINGS WILL NOT BE ACCEPTED AS SHOP DRAWINGS NOR  REVIEWED BY THE STRUCTURAL ENGINEER AS SUCH. 1) METAL PLATE CONNECTED WOOD TRUSSES METAL PLATE CONNECTED WOOD TRUSSES THE ENGINEER OF RECORD WILL REVIEW SHOP DRAWINGS FOR DESIGN INTENT ONLY.   VERIFICATION OF DIMENSIONS AND QUANTITIES ARE THE RESPONSIBILITY OF THE  CONTRACTOR AND ARE NOT GUARANTEED BY THE ENGINEER OF RECORD.   DRAWINGS FOR COMPONENTS DESIGNED PRIMARILY BY THE MANUFACTURER SHALL  BEAR THE STAMP OF A LICENSED WASHINGTON STATE STRUCTURAL ENGINEER AND  BE SUBMITTED TO THE STRUCTURAL ENGINEER FOR A CURSORY REVIEW FOR  COMPLIANCE WITH THE INTENT OF THE STRUCTURAL DRAWINGS AND FOR LOADS  IMPOSED ON THE BASIC STRUCTURE.  THE COMPONENT DESIGNER IS RESPONSIBLE  FOR CODE CONFORMANCE AND ALL NECESSARY CONNECTIONS NOT SPECIFICALLY  CALLED OUT ON ARCHITECTURAL OR STRUCTURAL DRAWINGS.  SUBMISSIONS SHALL  INCLUDE A REPRODUCIBLE AND TWO COPIES, REPRODUCIBLE WILL BE REVIEWED  AND RETURNED.  SHOP DRAWINGS MUST BE REVIEWED AND STAMPED BY THE  CONTRACTOR PRIOR TO REVIEW BY THE ENGINEER. SHOP DRAWINGS ARE AN AID FOR FIELD PLACEMENT AND ARE SUPERSEDED BY THE  STRUCTURAL DRAWINGS.  IT SHALL BE THE RESPONSIBILITY OF THE GENERAL  CONTRACTOR TO MAKE CERTAIN THAT ALL CONSTRUCTION IS IN FULL AGREEMENT  WITH THE LATEST STRUCTURAL DRAWINGS. CONCRETE: f'c=2500 PSI MIN. 5-1/2 SACKS OF CEMENT PER CUBIC YARD OF CONCRETE AND A  MAXIMUM OF 6.0 GALLONS OF WATER PER 94 LB. SACK OF CEMENT UNO.  NO SPECIAL  INSPECTION REQUIRED. MAXIMUM SIZED AGGREGATE IS 1-1/2".  MAXIMUM SLUMP IS 4".   ADD MASTER BUILDERS POZZOLITH PER MANUFACTURERS RECOMMENDATIONS TO  ALL CONCRETE EXCEPT FOOTING.  ALL CONCRETE IN FOOTINGS AND WALLS SHALL BE  POURED IN A MONOLITHIC POUR UNLESS SHOWN OTHERWISE OR APPROVED BY THE  ARCHITECT PRIOR TO POURING CONCRETE.  VIBRATE ALL CONCRETE.  SEGREGATION  OF MATERIALS TO BE PREVENTED.  CONCRETE FOR BASEMENT WALLS, FOUNDATION  WALLS, EXTERIOR WALLS AND OTHER VERTICAL CONCRETE SURFACES EXPOSED TO  WEATHER TO BE 3000 PSI.  DRIVEWAYS, CURBS, WALKS , PATIOS, PORCHES, CARPORT  SLABS, STEPS AND OTHER FLATWORK EXPOSED TO THE WEATHER AND GARAGE  FLOOR SLABS OR OTHER CONCRETE THAT MAY BE EXPOSED TO DETRIMENTAL  CHEMICALS TO BE TO BE 3000 PSI AND AIR ENTRAINED (5% AIR).  PLACE NO FILL  AGAINST FOUNDATION OR BASEMENT WALLS UNTIL FLOORS ARE IN PLACE, OR  WALLS HAVE BEEN ADEQUATELY SHORED TO RESIST LATERAL EARTH PRESSURE  AND CONCRETE HAS ATTAINED ITS FULL STRENGTH.  SLAB-ON-GRADE ROLL AND  MOISTEN SUBGRADE BEFORE POUR.  WHERE VAPOR BARRIER IS REQUIRED INSTALL  UNDER 2 INCHES OF CLEAN COURSE SAND.  SAW CUT CRACK CONTROL JOINTS WITHIN 24 HOURS OF POUR OR INTALL ZIP-STRIP LOCATED AT COLUMN LINES.  MAXIMUM AREA  400 S.F. WITH SUPPORTED 6 X 6 - W1.4 X W 1.4 WELDED WIRE MESH. COLD WEATHER REQMT'S:  CONCRETE THAT IS TO BE PLACED DURING FREEZING  OR NEAR FREEZING WEATHER SHALL COMPLY WITH THE FOLLOWING:   1. ADEQUATE EQUIPMENT SHALL BE PROVIDED FOR HEATING CONCRETE MATERIALS  AND PROTECTING CONCRETE DURING FREEZING OR NEAR FREEZING WEATHER. 2. CONCRETE MATERIALS AND REINFORCEMENT, FORMS, FILLERS, AND GROUND  WITH WHICH CONCRETE IS TO COME IN CONTACT SHALL BE FREE FROM FROST. 3. FROZEN MATERIALS OR MATERIALS CONTAINING ICE SHALL NOT BE USED. REINFORCING STEEL: : ALL REINFORCING STEEL OF #5 AND LARGER BARS SHALL BE GRADE 60 DEFORMED  BARS, AND #3 AND #4 BARS SHALL BE GRADE 40, IN ACCORDANCE WITH ASTM  SPECIFICATION A-615:  UNLESS NOTED OTHERWISE ON THE DRAWINGS.  WELDED  WIRE FABRIC SHALL CONFORM TO ASTM SPECIFICATION A-185 AND SHALL BE 6 X 6 -  W1.4 X W 1.4 U.N.O. ON THE PLANS.  LAP ONE FULL MESH AT SPLICES.  REINFORCING  STEEL SHALL BE SECURELY TIED IN PLACE WITH #16 DOUBLE ANNEALED IRON WIRE.   APPROVED WIRE OR PRECAST CONCRETE BLOCK BAR SUPPORTS SHALL BE AS  SPECIFIED BY THE CRSI MANUAL OF STANDARD PRACTICE MSP-1-86.  LAP ALL SPLICES  42 BAR DIAMETERS MINIMUM UNLESS OTHERWISE SHOWN.  PROVIDE ELBOW BARS  (32 DIA.) TO LAP HORIZONTAL STEEL AT CORNERS AND INTERSECTIONS IN FOOTINGS,  WALLS , AND BEAMS.  PROVIDE 2-#5 ALL SIDES AND 1-#5 X 4'0" DIAGONALLY AT  CORNERS OF ALL OPENINGS 1'6" OR MORE IN ANY DIRECTION.  EXTEND 2'0" PAST  OPENING OR HOOK.  DOWEL NEW WALLS TO EXISTING WALLS AT 16" INTERVALS WITH  5/8" X 1'6" LONG PLAIN DOWELS DRILLED 6" INTO EXISTING CONCRETE. CONCRETE COVER FOR REINFORCING STEEL CLEAR DIMENSION (U.N.O. ON PLANS): USE                                      PROTECTION                                       PROTECTION PROTECTION SLAB AND WALL BARS:  INTERIOR FACES                          3/4"  EXPOSED TO WEATHER OR EARTH     2" (#6 AND LARGER) OR                                                 1-1/2" (#5 AND SMALLER)  FOOTING BARS                            3" FROM BOTTOM  SLAB ON GRADE                          1-1/2" FROM TOP
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