
STRUCTURAL CALCULATIONS 
 

Project 
 

A NEW BATHROOM AT NORTH ALBANY PARK 
FOR 

BENTON COUNTY PARKS 
2800 HILLCREST ST., NW 

ALBANY, OR 
 
 

Client 
 

Shane Galloway, 
Maintenance Manager, Benton County 

Natural Areas Parks and Events Department 
360 SW Avery Park Dr. 

Corvallis OR 97333 
Work Cell 541 760-3741 

Main Office 541 766-6025 
Shane.Galloway@bentoncountyor.gov 

 
* 
 
 
 
 
 
 
 
 
 
 
 
 
* 
 

by 
 

Civil Engineering Design 
William E. Barlow, P.E. 

P.O. Box 43 
Philomath, OR  97370 

541-609-8777 
 

December 20, 2023 



A New Bathroom at North Albany Park 
2800 Hillcrest St., NW 

Albany, OR   

Table of Contents 

 
Title Page 
 
Braced Wall Plan (SC1.0) 1 
ATC Hazards By Location 2 
Seismic Parameters and Response Coefficient 4 
 
Header H1 5 
 
 
 
 



SC1.0



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

��������������� ����!���" ��#�$��%��&��'"��(		 

�)�
�*******+"�#(,��� ��		�		+����%��(��--���""��%���.��/01���"����1���23�*)���1���4 ���

5 �����������%����%"%��%��6���%��%7������������������������7%����% ��"%��%���������!��7����6%%����8 9 ��%������������������������7%����%�7�""������%�!����%������!������.�:�),�� �;�����!��7�� �������������������<=>?@A�BCDE?F>GHECIJJ?=KKL ��--���""��%���.��/0��"������23�*)�����M.NEE?JHC>G=KL 		 

�)�
�*******��,��� ��		�		OP=Q>GHECL �	��6�RHF=KG>FSL �-��,��,������	T�T) ��)UV>W>?J�RXS=L .%��&��Y=D=?=C@=�ZE@[F=CGL .�:),�
YHK\�N>G=]E?XL ^̂<HG=�NP>KKL _,�%6�!"�>̀KH@�a>?>F=G=?Kb>F= c>P[= Z=K@?HSGHEC.. - ��* ��:3�#��!���&������d�%����(- ��e.� - 	�� ��:3�#��!���&������d�%����(� -�e.�. - **T .��%,&���6�%����%����"����%"%�������f�"!%.�� g��!"" .��%,&���6�%����%����"����%"%�������f�"!%._. - 

� /!&%�����%��&����%��#��f�"!%����- ���.._� g��!"" /!&%�����%��&����%��#��f�"!%����� -��.g�.%%�.%�������� 	 �hIJJHGHEC>P�BCDE?F>GHECb>F= c>P[= Z=K@?HSGHEC._� g��!"" .%��&����%��#�����%#���;� � � .��%��&�"�6��������6���������- ��;f g��!"" .��%��&�"�6��������6���������� -��3. - �)T ��%66���%����6����8�d- ��e�3� - �
� ��%66���%����6����8�d� -�e�i - �*� ��:i��%�8�#��!������%"%������;�i � �-* .��%��&�"�6��������6����������i�i� - 	)� .��%�&���6�%���%�8�#��!������%"%�������� �
 ���#,�%�����������������%�����d�e.�3� - ��* �������"���������8,���#%�%��#��!���&������d- ��e.�M� - *	� ;�����%��!��6��&,���������%����"����%"%�������d�1��������"�����6%j�%%����%����T-��%���e.�_ � T ;�����%���%�%�&�����������%"%�������f�"!%�d- ��e.�3� - 	�� �������"���������8,���#%�%��#��!���&������d� -�e.�M� - T-� ;�����%��!��6��&,���������%����"����%"%�������d�1��������"�����6%j�%%����%����T-��%���e.�_ - 
*T ;�����%���%�%�&�����������%"%�������f�"!%�d� -�e�i� - T� ;�����%���%�%�&�����������%"%�������f�"!%�d�ieg�.%%�.%�������� 	 �klm�nmopqro�stusvwrmu�lmnm�xy�zyk�nm{qmvr�wt|�orwrm�}n�q}vwq�w~mtu~mtro�r}�rlm��wqpmo�}n�wt|�umqstmwrs}t�qstmo�~wum�upnst��rlm��psqust��v}um�wu}�rs}t��n}vmoo���omno�ol}pqu�v}t{sn~�wt|}pr�pr�}�rwstmu�{n}~�rlso�r}}q��srl�rlm�q}vwq��prl}nsr|��w�st���pnsousvrs}t��m{}nm��n}vmmust���srl�umos�t�

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



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

��������������� ����!���" ��#�$��%��&��'"��(		 

�)�
�*******+"�#(,��� ��		�		+����%��(��--���""��%���.��/01���"����1���23�*)���1���4 ���

567897�:;<7�<=8<�<=7�>?@�A8B8CD9�EF�G;H8<I;:�J7E9I<7�JI66�:;<�E7�KLD8<7D�<;�9KLL;C<�>M@N�OPQQR�SI:D�;K<�J=FRTUVWXYUZ[\�������"�������%����]��%�������%�̂ . �_%�"�#���"�.!�]%��.%��&���̀%��#��0%��.%�]��%� 0��"%���%���a��&��������%�%��%����������b%����%�����%"�%]%������%�����%�����������������������������������!��������!&%�����%��������"�������"����"����a����������!���� ���%�&��%���"���%�%��%������%��%��������!"�������%�!�%������%"�%��!����a���������%��a������"��������b����!����&�%�%���%c�&������������]%��a���������a��������!�������!�����"�����������"�����"�������%�#��%%���������%�"��%��%�����a%������"� ������%���������%����������%�!�%��a��������a��&�������%�"��%���%���!���d!�#&%����a��!�����&�%�%������a%������"�����]��#�%c�%��%��%�����e��b"%�#%������%�a�%"���a�������%����������!�����!�%�a�����%�����������a����%��%f!��%���a��!������a%������"��������%���%���#��������"���#���%��%�!"����a���%��%��������]��%����������b%����% �̂�%����a���%���a��&������a��&�����b%����%����!&%��""�"����"����������#�a��&��!���!�% �̂�%��a���%��!��!���a������b%����%���%�������&�"�������]�"������%�#�]%����#��!�"���#����%�����%���%�������"%�a����!�"���#����%������]�"�������%���%�������a�����%��!�"���#����%��%�����%�����"����!�%�"��#��!�%�"�������������%��%���� 



2021 ORSC, 2022 OSSC & ASCE 7-16 Project: Benton Co., North Albany Park

EQUIVALENT LATERAL FORCE PROCEDURE (12.8.1), p. 71 Date: 12.18.2023

Input Results

Code: OSSC <= Pull Down

Occupancy Category II <= Pull Down, (OSSC Table 1604.5), p. 350:  I, II, III OR IV

Ta=Ct(hn)
x Equation (12.8-7) Table 11.4-1 Short-Period Site Coefficient, Fa

Structure Type Ss<= Ss= Ss= Ss= Ss= Ss>=
Ct = 0.020 (Table 12.8-2), p. 102 Site Class 0;.25 0.5 0.75 1 1.25 1.5

x = 0.75 (Table 12.8-2), p. 102 A 0.8 0.8 0.8 0.8 0.8 0.8
hn = 9.8 ft B 0.9 0.9 0.9 0.9 0.9 0.9
Ta = 0.11 sec C 1.3 1.3 1.2 1.2 1.2 1.2

D 1.6 1.4 1.2 1.1 1 1
ASCE 7-16, 20.3 SITE CLASS DEFINITIONS, 20.3.1, Exception E See 11.4.8 See 11.4.8 See 11.4.8
Site Class = D F See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8
Ss = 0.829 From ATC Basic Parameters Find: Fa= Linear Interpolation
S1= 0.432 From ATC Basic Parameters S1>0.2, SITE SPECIFIC REQ'D; Use Expection Ssa= 0.750 Fa1= 1.2

Ss= 0.829 Ss= 0.829 Fa= 1.2 <= NA

Fa= 1.2 From ATC Additional Information Ssb= 1.000 Fa2= 1.2

Fv= 1.9 From Table 11.4.2  See right=>
Table 11.4-2 Long-Period Site Coefficient, Fv

SMS=Fa*Ss 0.995 (11.4-1) S1<= S1= S1= S1= S1= S1>=

SM1=Fv*S1 1.231 (11.4-2) Increased 50%, Supplement 3, Chapter 11 Site Class 0.1 0.2 0.3 0.4 0.5 0.6
A 0.8 0.8 0.8 0.8 0.8 0.8

SDS= 2/3*SMS 0.663 (11.4-3) B 0.8 0.8 0.8 0.8 0.8 0.8
SD1=2/3*SM1 0.821 (11.4-4) C 1.5 1.5 1.5 1.5 1.5 1.4

D 2.4 2.2 2 1.9 1.8 1.7

ASCE 7-16, 20.1 [p. 203], Where the soil properties are not known in sufficient detail E 4.2 See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8

to determine the site class, Site Class D, subject to the F See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8 See 11.4.8

requirements of Section 11.4.4, shall be used unless the

Authority Having Jurisdiction or geotechnical data determine Find: Fv= Linear Interpolation
that Site Class E or F soils are present at the site. S1a= 0.400 Fv1= 1.9

S1= 0.432 S1= 0.432 Fv= 1.9 <= NA

S1b= 0.500 Fv2= 1.8

S1 = 0.432 S1>0.2, OKAY!
Ta = 0.111 s

Ts = SD1/SDS = 1.238
Ta/Ts = 0.090 <=1.5 OKAY! IF Ta/Ts<=1.5, THEN USE Cs Equation 12.8-2, p. 101

TL > (T >= 1.5 Ts) TL=16s

1.5 Ts = 1.856 ASCE 7-16, 11.4.4 [p. 84] Site Coefficients and Risk-Targeted Maximum

V=Cs(W) (12.8-1) Considered Earthquake (MCER ) Spectral Response

Calculation of Seismic Response Coefficient (12.8.1.1), p. 101 Acceleration Parameters. The MCER spectral response
SDS = 0.663 g, EXCEPTION 2. ABOVE acceleration parameters for short periods (SMS) and at 1 s

SD1 = 0.821 g, EXCEPTION 2. ABOVE (SM1), adjusted for site class effects, shall be determined by

R = 6.5 (Table 12.2-1), p. 92 Eqs. (11.4-1) and (11.4-2), respectively.

I = 1.00 (Table 1.5.-2), p. 4 SMS = FaSS (11.4-1)

SM1 = FvS1 (11.4-2) Increased 50% per Exception Supplement 3, Chapter 11

Cs = 0.1020 (12.8-2), p. 101 where
TL = 16 sec (Figure 22-14), p. 225 SS = the mapped MCER spectral response acceleration parameter

Cs  |> = 1.1373 for T<TL (12.8-3), p. 101 at short periods as determined in accordance with

or Section 11.4.2, and

Cs  |> = 163.89 for T>TL (12.8-4), p. 101 S1 = the mapped MCER spectral response acceleration parameter

Cs  |< = 0.0292 (12.8-5), p. 101 at a period of 1 s as determined in accordance with

Cs  |< = 0.0695 (12.8-6), p. 101 Section 11.4.2

where site coefficients Fa and Fv are defined in Tables 11.4-1 and

11.4-2, respectively. Where Site Class D is selected as the default

Seismic Design Category site class per Section 11.4.3, the value of Fa shall not be less than
SDC DS: D 1.2.
SDC D1: D

Note:
Ct = (Table 12.8-2), p. 102 Steel frame: 0.028, Concrete frame: 0.016, Steel ecc. braced frame: Table 12.2.1, Steel buckling-restrained braced frame: 0.03, All others: 0.02

x = (Table 12.8-2), p. 102 Steel frame: 0.8, Concrete frame: 0.9, Steel ecc. braced frame: Table 12.8.2, Steel buckling-restrained braced frame: 0.75, All others: 0.75

All other Structures
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StruCalc Version 11.1.8.0 Monday/12/18/2023 2:33:34 PMMulti-Loaded Multi-Span Beam
Multi-Loaded Multi-Span Beam [2021 International Building Code(2018 NDS)
( 2 ) 1.5 IN x 5.5 IN x 3.5 FT
#2 - Douglas-Fir-Larch - Dry Use
Section Adequate By: 129.0%
Controlling Factor: Moment

DEFLECTIONS
Live Load
Dead Load
Total Load
Live Load Deflection Criteria: L/240 Total Load Deflection Criteria: L/180

0.02
0.01
0.02

IN L/2760
in
IN L/1712

Center

REACTIONS
Live Load
Dead Load
Total Load
Bearing Length

A
525
321
846

0.45

lb
lb
lb
in

B
525
321
846

0.45

lb
lb
lb
in

BEAM DATA
Span Length
Unbraced Length-Top
Unbraced Length-Bottom
Live Load Duration Factor
Notch Depth

3.5
0

3.5
1.15
0.00

ft
ft
ft

Center

MATERIAL PROPERTIES
#2 - Douglas-Fir-Larch

Bending Stress:

Shear Stress:

Modulus of Elasticity:
Comp. ┴ to Grain:

Controlling Moment:
1.75 Ft from left support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Controlling Shear:
At left support of span 2 (Center Span)
Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections:
Section Modulus:
Area (Shear):
Moment of Inertia (deflection):
Moment:
Shear:

Fb =
Cd=1.15 CF=1.30
Fv =
Cd=1.15
E =
Fc - ┴ =

740 ft-lb

846 lb

900

180

1600
625

psi

psi

ksi
psi

Base Values
Fb' =

Fv' =

E' =
Fc - ┴' =

1346

207

1600
625

psi

psi

ksi
psi

Adjusted

6.6
6.13
4.37
740
846

in3
in2
in4
ft-lb
lb

Req'd
15.13

16.5
41.59
1696
2277

in3
in2
in4
ft-lb
lb

Provided

LOADING DIAGRAM

A B
3.5 ft

w

UNIFORM LOADS
Uniform Live Load
Uniform Dead Load
Beam Self Weight
Total Uniform Load

300
180

4
484

plf
plf
plf
plf

Center
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