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Space�
Recommended�

RC�(N)�value�
Recommended�

NC�value�
Approximate�

dBA�value�

Private�residence,�apartment,�
condominium� 25�30� 25�35� 33�43�
�� ��
Hotels�or�motels:� ��
�����Individual�rooms,�meeting�rooms� 25�35� 25�35� 33�43�
�����Halls,�corridors,�lobbies� 35�45� 35�45� 43�53�
�� ��
Office�buildings:� ��
�����Executive�and�private�offices� 25�35� 25�35� 33�43�
�����Open�plan�offices� 30�40� 30�40� 38�48�
�����Circulation�areas� 40�45� 40�45� 48�53�
�� ��
Hospitals�and�clinics:� ��
�����Private�rooms�and�operating�rooms� 25�35� 25�35� 33�43�
�����Wards,�corridors�and�public�spaces� 30�40� 30�40� 38�48�
�� ��
Performing�arts�spaces:� ��
�����Drama�theaters,�music�teaching�spaces� 25�(max)� 25�(max)� ��
����Music�practice�rooms� 35�(max)� 35�(max)� ��
�����Concert�and�recital�halls� Consult�an�acoustical�consultant� ��
�� ��
Laboratories�(with�fume�hoods):� ��
������Testing/research�with�minimal�speech��
����������communication� 45�55� 45�55� 53�58�
������Research�with�extensive�telephone�use� 40�50� 40�50� 48�58�
������Group�teaching� 35�45� 35�45� 43�53�
�� ��
Churches,�mosques�and�synagogues� 25�35� 25�35� 33�38�
�� ��
Schools:� ��
����Classrooms�up�to�70�m>�5='&�$�>8� 40�(max)� 40�(max)� ��
����Classrooms�over�to�70�m>�5='&�$�>8� 35�(max)� 35�(max)� ��
�� ��
Libraries� 30�40� 30�40� 38�48�
�� ��
Courtrooms:� ��
�����Unamplified�speech� 25�35� 25�35� 33�43�
�����Amplified�speech� 30�40� 30�40� 38�48�
�� ��
Indoor�stadiums�and�gymnasiums� 40�50� 40�50� 48�58�
�� �� �� ��
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125 250 500 1000 2000 4000 8000

NC�35 52 45 40 36 34 33 32

NC�40 56 50 45 41 39 38 37

NC�45 60 54 49 46 44 43 42

NC�50 64 58 54 51 49 48 47

NC�55 67 62 58 56 54 53 52

NC�60 71 67 63 61 59 58 57

NC�65 75 71 68 66 64 63 62

NC�70 79 75 73 71 69 68 67

Frequency�(Hz)
NC�Values

�

Existing�(Conventional)�Solution�

�
�����������	����)�	(���$�
�����.�		������*	��	�����*�	�.��
�����.������������*	����

125�Hz 250�Hz 500�Hz 1000�Hz 2000�Hz 4000�Hz

Hollow�(8")�CMU�Painted
5/8"�Gypsum�Board�
on�Resilient�Channels
1�1/2"�Fiberglass�Furring

41 49 58 66 69 72

Total�Transmission�Loss 41.0 49.0 58.0 66.0 69.0 72.0

Transmission�Loss�Between�Firing�Range�and�Classroom

Wall�Assembly
Frequency

�

��(����(
�����	�)�	���+�
�����$
�������*�
����
���*�)���
�����.��*�	�.��

125�Hz 250�Hz 500�Hz 1000�Hz 2000�Hz 4000�Hz

M4�Rifle 117 127 131 128 125 124

Beretta�Pistol 115 127 128 125 123 123

Remington�Shotgun 118 127 130 125 123 120

Sound�Source�dB�Levels�in�Firing�Range

Source
Frequency

�

� �
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125 250 500 1000 2000 4000

1260 176.4 75.6 50.4 37.8 37.8 37.8

1240 24.8 49.6 62 62 124 62

1240 334.8 744 793.6 992 1128.4 1227.6

Absorption�
(Sabins)

536 869.2 906 1091.8 1290.2 1327.4

Frequency�(Hz)
Surface�Area

Classroom�Total�Absorption�(Sabins)
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125�Hz 250�Hz 500�Hz 1000�Hz 2000�Hz 4000�Hz

M4�Rifle 74.5 74.4 69.2 57.4 50.7 46.6

Beretta�Pistol 72.5 74.4 66.2 54.4 48.7 45.6

Remington�Shotgun 75.5 74.4 68.2 54.4 48.7 42.6

Resulting�dB�Levels�in�Classroom

Source
Frequency

�

� �

125 250 500 1000 2000 4000

Gypsum�Wall 0.14 0.06 0.04 0.03 0.03 0.03

VCT 0.02 0.04 0.05 0.05 0.1 0.05

ACT 0.27 0.6 0.64 0.8 0.91 0.99

Classroom�Absorption�Coefficients

Frequency�(Hz)
Material
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Proposed�Solution�

�
�����������	����)�	(���$�
�����.�		������*	��	�����*�	�.��
�����.������������*	����

125�Hz 250�Hz 500�Hz 1000�Hz 2000�Hz 4000�Hz

Hollow�(8")�CMU�Painted 38 38 45 50 52 55

3"�Air�Gap �6.2 �9.6 �10.0 �10.0 �9.2 �9.5

6"�20�Gauge�Metal�Stud�
Resilient�Channel�on�One�Side��
5"�Fiberglass�Insulation�
1�+�2�Layers�of�5/8"�Gypsum�Board

38 51 58 60 62 64

Total�Transmission�Loss 69.8 79.4 93.0 100.0 104.8 109.5

Frequency
Wall�Assembly

Transmission�Loss�Between�Firing�Range�and�Classroom
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125 250 500 1000 2000 4000

CMU 0.1 0.05 0.06 0.07 0.09 0.08

Gypsum�Wall 0.14 0.06 0.04 0.03 0.03 0.03

Concrete�Floor 0.01 0.01 0.01 0.02 0.02 0.02

Concrete�Ceiling 0.01 0.01 0.01 0.02 0.02 0.02

3"�Air�Gap�Absorption�Coefficients

Material
Frequency�(Hz)

�
�

125 250 500 1000 2000 4000

380 38 19 22.8 26.6 34.2 30.4

380 53.2 22.8 15.2 11.4 11.4 11.4

10 0.1 0.1 0.1 0.2 0.2 0.2

10 0.1 0.1 0.1 0.2 0.2 0.2

Absorption�
(Sabins)

91.4 42 38.2 38.4 46 42.2

Frequency�(Hz)
Surface�Area

3"�Air�Gap�Total�Absorption�(Sabins)

�
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�����	�)�	���+�
�����$
�������*�
����
���*�)���
�����.��*�	�.��

125�Hz 250�Hz 500�Hz 1000�Hz 2000�Hz 4000�Hz

M4�Rifle 117 127 131 128 125 124

Beretta�Pistol 115 127 128 125 123 123

Remington�Shotgun 118 127 130 125 123 120

Source
Frequency

Sound�Source�dB�Levels�in�Firing�Range
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125�Hz 250�Hz 500�Hz 1000�Hz 2000�Hz 4000�Hz

M4�Rifle 47.2 47.6 38.0 28.0 20.2 14.5

Beretta�Pistol 45.2 47.6 35.0 25.0 18.2 13.5

Remington�Shotgun 48.2 47.6 37.0 25.0 18.2 10.5

Source
Frequency

Resulting�dB�Levels�in�Classroom

�

� �

125 250 500 1000 2000 4000

Gypsum�Wall 0.14 0.06 0.04 0.03 0.03 0.03

VCT 0.02 0.04 0.05 0.05 0.1 0.05

ACT 0.27 0.6 0.64 0.8 0.91 0.99

Classroom�Absorption�Coefficients

Frequency�(Hz)
Material

125 250 500 1000 2000 4000

1260 176.4 75.6 50.4 37.8 37.8 37.8

1240 24.8 49.6 62 62 124 62

1240 334.8 744 793.6 992 1128.4 1227.6

Absorption�
(Sabins)

536 869.2 906 1091.8 1290.2 1327.4

Frequency�(Hz)
Surface�Area

Classroom�Total�Absorption�(Sabins)



���������	�
��� � ������	�����
�����������	����

������������	���
���	�� � ��	����
�����
�	���
�

�
����	������
�������� �!�
��

�����%&<��$�%&'�

��	�.�������
�!���$�����
��(	�������	�)�	����������	���
����.��������!
�!����.�		�

�����*	��$�
�������
���$�
��
����(
����������)�	(����
��!	����������!��$�����6���(
)����

�
�

�		���
����$�������(
����$�		�*��.��������6�2<'����6�2#&��(
)����� ���������6��)�	(��

$�
��	���
������������+��(���$�<'���E��	������.�		������*	����������1(�������������


��������������������)�
���	������������
��������������(���$�������(����(
����������

�9������$�
����
�����������������*���!!
�!
���������+!�������$(		����������������
�

������������,*��������)�	(���������
��.������$�.����$�������
����)�	(���.�		�*������!������

��1(����$�
�����!(
!�����$������������������


