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#22((| Ce

REACTION LDAD (NOTE) LDADS ARE ASD COMBINATION LDAD

1 PRESTRESS 13 +X+Y WIND LOAD AT CASE B
No.  RFx(Kip) RFy(KIp) RF2(KIp) RMxCKip*ftd RMy(Kip%ft) RMz(Kip*ft) No.  RFx(KIp) RFy(KIp) RFzCKIp) RMx(Kip%ft> RMy(KIp%ftd RMz(Kip*fi)
1 -2.5 2 4 -11. 2 0.0 01 01 1 -1.7 1.6 -12. 2 0.0 01 0.0
2 2.5 2. 4 -11. 2 0.0 -0. 1 -0. 1 2 2.2 -1.8 -6.7 0.0 0.0 0.0
3 4,7 -2, 4 -19.2 0.0 -0 1 -0, 1 3 3.0 -1.5 2.0 0.0 0.0 -0. 1
4 -4,7 -2. 4 -19. 2 0.0 01 01 4 -0. 8 -1, 7 -15. 2 0.0 01 0.0
Totoal 0.0 0.0 -60. 7 Total 2.8 -3 4 -32. 1
2 SNDW LDAD ¢ BALANCED LDAD) 14 BALANCED SNOW + WIND
No. RFx(KIp) RFy(Kip> RFzC(KIip) RMx(Kip*ft> RMy(KIipxft) RMz(Kip*fi) No. RFx(Kip) RFy(Kip) RFz(Kip) RMxCKipxft> RMy(Kip*ft> RMz(Kip*ft)
1 -6, 5 5.7 -27. 6 -0, 1 0.2 0.1 1 -6. 9 6.6 -31.7 -0. 1 0.3 01
2 6.5 5.7 -27. 6 -0. 1 -0. 2 -0 1 2 6. 9 6.6 -31,7 -0. 1 -0.3 -0 1
3 11. 9 -5.7 -47. 2 -0 1 -0, 4 -0. 2 3 14,2 -4, 3 -46. 8 -0. 1 -0. 4 -0. 3
4 11,9 -5, 7 -47.2 -0.1 0. 4 02 4 -14, 2 -4, 3 ~46, 8 -0. 1 0. 4 0.3
Total 0.0 0.0 -149. 6 Total 0.0 4,5 -157. 0
3 SNOW LDAD (X UNBALANCED LOAD) 15 X UNBALANCED SNOW + WIND ;
No.  RFx(KIp) RFyC(Kip) RFzC(KIp) RMx(Kip*ft> RMy(Kip%ft) RMz(Kip*ft) No.  RFx(Kip> RFy(Kip) RF2CKIp) RMx(KIp%ft> RMy(Kip%ftd RMz(Kipxft)
1 -3. 6 2.3 -12.8 0.0 0.1 0.1 1 -4, 8 4,0 -20. 6 -0. 1 02 01
2 4,5 6.1 -31,9 -0. 1 -0. 2 0.0 2 5. 4 6.9 -34.9 -0. 1 -0.2 -0. 1
3 5.9 -6. 1 -49. 2 -0. 1 -0. 3 -0. 2 3 9,8 -4, 6 -48, 3 -0.1 -0. 3 -0.2
4 -6. 8 -2.2 -19.7 0.0 02 0.1 4 -10. 3 -1.7 -26. 2 0.0 0.3 02
Total 0.0 0.0 -113. 6 Total 0.0 4,6 -130. 0
4 SNOW LOAD (Y UNBALANCED LDAD) 16 Y UNBALANCED SNOW + WIND
No.  RFx(Kip) RFy(Kip) RFz(Kip) RMx(Kip*ft) RMy(Kip%ft) RMz(Kip%ftd No.  RFx(Kip) RFy(Kip> RFzC(Kip) RMxCKip%ft> RMy(Kip*ftd> RMz(Kip*ft)
1 -8, 7 5.2 -43, 5 -0. 1 0.2 0.0 1 -8. 6 6. 2 -43, 6 -0. 1 02 0.1
2 8. 7 52 -43. 5 -0. 1 -0, 2 0.0 2 8 6 6 2 -43, 6 -0. 1 —o 2 -0. 1
3 2.6 -5, 2 -9, 4 0.0 -0. 1 -0. 1 3 7.2 3.9 -18. 5 0.0 -0.2 -0, 2
4 -2.6 -5.2 -9, 4 0.0 0.1 0.1 4 -7.2 -3.9 -18.5 0.0 0.2 0.2 \ :
Total 0.0 0.0 -105. 9 Total 0.0 4,7 -124. 2 C(Jb olc",]-— C&V’DL.
(
S5 UNIFORM UPLIFT WIND LOAD 17 +X SEISMIC LOAD
No. RFx(Kip) RFy(KIp> RFz(KIp> RMx(Kip%ft) RMy(Kip¥ft> RMz(Kip¥ftd> No. RFx(Kip) RFy(Kip> RFz2(Kip) RMx(Kip%ft) RMy(Kip*ft) RMz(Kipxft)
1 -1.1 -2.1 -6. 8 0.0 0.0 0.0 1 4.0 33 -5, 9 -0. 1 0 4 0.0
2 1.1 -2. 1 -6. 8 0.0 0.0 00 2 9,7 6. 8 -13,0 0.0 02 -0. 2 k
3 -0. 4 -1.3 34 0.0 0.0 0.0 3 17. 0 -0, 4 -30. 9 01 02 -0. 3 :
4 0. 4 -1.3 3. 4 0.0 .0 0.0 4 5.6 11 -15,7 -0. 1 0.5 0.0 —P 7/0 ,‘7
Total 0.0 -6.8 -6. 8 Total 36. 2 10. 9 -65.5 r—-—"
6 +X WIND LDAD AT CASE A 18 +Y SEISMIC LDAD
No.  RFxC(Kip) RFy(Kip) RFz(Kip) RMxCKIp%ftd) RMy(Kip®ft) RMz(KIp*ft) No.  RFx(Kip> RFyC(Kip> RFzCKip) RMx(Kip%ft> RMy(Kip%ft> RMz(Kip*ft) \
1 -2.7 2.4 -5. 9 0.0 0.0 0.0 1 -0. 6 11. 2 1.8 -0. 1 0.2 0.2 i(f
2 1.9 0.8 -10. 1 0.0 0.0 -0. 1 2 4,7 12, 2 -0, 3 0.0 0.0 -0.2
3 3.5 -1.8 -11, 2 00 -0. 1 -0. 1 3 12. 0 6. 2 +35. 8 0.0 -0. 1 -0.2
4 -1.8 2.8 -22.3 -0, 1 0.1 0.0 4 -5, 3 6.6  -31.2 -0. 1 0.3 0.2 k( &H-
Total 0.9 -1.5 -49, 5 Total 10, 9 36. 2 -65.5 ) ‘ D
— Z CD [
7 +Y WIND LOAD AT CASE A 19 -Y SEISMIC LDAD M T=
No. RFx(Kip) RFy(KIip) RFz(Kip) RMx(Kipxft> RMy(Kip*ft) RMz(Kip*ft) No. RFx(Kip> RFy(Kip> RFz(Kip) RMx(K|p%ftd) RMy(Kip%ft) RMz(Kipxft)
1 -4,5 4.4 -22. 7 -0. 1 02 01 1 -5, 3 -6. 7 -29.5 0.0 0.0 -0.1 ( \
2 4,5 4,4 -22.7 -0. 1 -0. 2 -0. 1 2 1.2 -7.7 -27. 4 -0. 1 -0.2 0.1 \ C?J C.,OP}K-
3 9.8 -1.3 -26. 3 0.0 -0.3 -0. 2 3 -3,0 -10. 7 -2.0 0.0 -0. 2 01 ”
4 -9, 8 -1.3 -26. 3 0.0 0. 3 02 4 -3, 8 ~-11, 1 -6. 6 0.0 0.0 0.0 ,
Total 0.0 62 -98, 0 Total -10.9 ~36. 2 -65.5
8 -Y WIND LOAD AT CASE A 20 +XY SEISMIC LDAD e \ —
No.  RFx(Kip) RFy(Kip) RFz(Kip) RMx(Kip%ft) RMy(Kip%ft) RMz(Kip*ft) No.  RFx(Kip) RFy(Kip> RFz(Kip) RMx(Kip*ft> RMy(Kip%fi) RMz(Kipxft)
1 -2.2 0.7 -10, 3 0.0 0.0 0.0 1 2. 4 14. S 9 6 -0. 1 0. 3 0.2
2 2.2 0.7 -10. 3 0.0 0.0 0.0 2 7. 4 17,0 4,5 0.0 02 -0. 3
3 2.6 -1.7 -10. 6 0.0 -0. 1 -0. 1 3 18.4 L4 -45 2 0.0 0.1 -0. 3
4 -2.6 -1.7 -10. 6 0.0 0.1 0.1 4 -2, 4 10, 6 -34, 3 0.t 0. 4 0.1
Total 0.0 -2.1 -41,9 Total 25. 9 51, 7 -65. 5
9 +X+Y WIND LOAD AT CASE A 21 +X SEISMIC LDAD + SNOW LDAD
No.  RFxCKip) RFy(Kip) RFZ(KIp) RMxCKip%ft> RMy(Kipxft) RMz(Kip%ftd No.  RFx(Kip) RFyC(KIp> RFz(Kip) RMx(Kip%ftd RMy(Kip%ft> RMz(K|pxftd
1 -3.3 5.2 -17. 4 -0 1 o2 0.1 1 -0. 6 5 8 -19.0 -0.1 0. 4 0.1
2 3.7 1.7 -11,1 0.0 0.0 -0 1 2 10. 9 85 -24, 4 0.0 0.0 -0. 2
3 7.5 -2.0 -16, 2 0.0 -0. 1 -0. 1 3 19, 7 -3.6 -50, 3 0.0 -0. 1 -0.3
4 -5. 0 -2.3 -32.9 -0. 1 03 01 4 = 8 =5 38,9 -0.1 0.6 0.1
Total 3.0 2.7 ~77. 6 Total 27.2 8 2 -132. 6
10 +X WIND LOAD AT CASE B 22 +Y SEISMIC LOAD + SNDW LDAD
No.  RFx(Kipd RFy(Klg) RFz(Kip) RMxCKip®ft) RMy(KIp%ft) RMz(Kip*ft) No.  RFx(Kip» RFy(Klp) RFZ(Kip) RMxCKipxft> RMyC(Kipxft) RMz(Kipxft)
1 -1, 1 1 -1.5 0.0 0.0 0.0 1 -4.0 11, -13.2 -0. 1 0.3 02
2 0.6 -2.8 -5. 8 0.0 0.0 0.0 2 7.1 129 -14, 8 -0. 1 -0. 1 -0.2 FOR INFORMATION ONLY
3 -0. 6 -1. 4 7.0 0.0 0.0 0.0 3 16. 0 1.3 -54, 0 0.0 -0. 3 -0. 3
4 1.9 -2.3 -4, 3 0.0 0.0 0.0 4 -10. 9 1.6 -50. 6 -0. 1 0. 4 0.3 Oct 13 2023
Total 0.8 -7.5 -4,5 Total 8 2 27.2 -132. 6 20 30T USE FOR
11 +Y WIND LDAD AT CASE B 23 -Y SEISMIC LOAD + SNOW LOAD COISTRICTIN 08 FASRCAPON
No. RFx(Kip> RFy(Kip) RFz(Kip> RMx(Kip*ft) RMy(Kip%*fi) RMz(Kipxft) No. RFx(Kip) RFy(Kip> RFz<(Kip) RMx(Kip%ft) RMy(Kip%fit> RMz(Kipxftd
1 -3.0 0.8 -17. 6 0.0 0.1 0.0 1 -7.6 -1.7 -36. 8 -0.1 0.1 0.0
2 3.0 0.8 -17. 6 0.0 -0. 1 0.0 2 45 -2.5 -35. 2 -0. 1 -0. 3 0.0 REV DESCRIPTION | DATE [oRWN|CHKD]ENGR
3 5.0 -0.7 -8. 5 0.0 -0. 2 -0. 1 3 4,7 -11, 3 -28. 6 -0.1 -0. 4 -0. 1 REVISIONS
4 -5.0 -0.7 -85 0.0 0.2 0.1 4 -9, 8 -11. 7 -32. 1 0.0 02 02 .
Total 0.0 1 -s21 Total — -8.2  -27.2  -1326 S DU, TR B 1 e Shak L VI e R SR o B
12 -Y WIND LOAD AT CASE B 24 +XY SEISMIC LOAD + SNOW LOAD NAME DATE m
No. RFx(Kip> RFy(Kip> RFz(Kip> RMx(Kip¥ft) RMy(Kip%ft) RMz(Kipx%ftd No. RFx(Kip) RFyC(Kip) RFz(Kip> RMx(Kip*ftd) RMy(Kipxfi) RMz(Kipxftd ™ DRAWN 57
1 -0. 8 -2.9 -5. 9 0.0 0.0 0.0 1 -1, 8 14, 1 -7.6 -0. 1 0.3 0.2 Wi 10/13/23 6461 MAIN STREET
2 0.8 -2. 9 -5, 9 0.0 0.0 0.0 2 9.1 16. 0 -11, 4 0.0 0.0 -0.3 AMHERST, N.Y. 14221-7075, USA.
3 -1.3 -1. 2 7.5 0. 0 0.0 0.0 3 3.7 - 0,0 -0, 2 -0. 4 CHECKED /BY TELEPHONE: 716-633-9500 FAX: 716-204—1234
4 1.3 -1, 2 7.5 0.0 0.0 0.0 4 ~>8.8 %5 -528 -0. 1 0.5 0.2 Ml 10/13/23 e
Total 0.0 -8. 1 31 Total 19, 2 38. 4 -132. 6 ENGNEER INTERFACE
L AL REACTION LOAD
10 9 FINAL REVEW WASHINGTON STATE FAIRGROUNDS
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Settlement Estimates & Discussion

From a geotechnical standpoint, the proposed structures could utilize any of the preceding
subgrade preparation and foundation support recommendations. Based on our evaluations, the
following settlement estimates could be experienced with the various foundation preparation and
improvement strategies:

duced Settlement

Seismical

Foundation Static Settlement (in)

Preparation Strategy

Total Differential Differential

Surcharge Program 1.0 0.5

Subgrade Improvement | 2.0to 3.0 1.0t0 1.5
Alternative Pile Support | 1.0 0.5

provements would likely be the
ere is a higher risk of both static and
seismically induced settlements wit |
these targeted subgrade impro

2,500 psf
300 pcf (equivalent fluid)
L

0.35

llowable soil bearing capacity may be assumed for short-term wind
tions. The above passive pressure and friction values include a factor-

A one-third increase
and seismic loading c
of-safety of 1.5.

The recommendations and evaluations provided in this report regarding foundation support
should be considered preliminary. ESNW should be afforded the opportunity to review the site
layout and building load plans to confirm the recommendations provided in this report are
applicable and appropriate for the project. Additional foundation preparation and design
considerations may be provided at that time, as necessary.

Earth Solutions NW, LLC
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Seismic Design

The 2018 International Building Code recognizes the most recent edition of the Minimum Design
Loads for Buildings and Other Structures manual (ASCE 7-16) for seismic design, specifically
with respect to earthquake loads. ESNW recognizes that the presence of potentially liquefiable
soils typically warrants a Site Class F designation; however, as presented in section 20.3.1.1,
projects with structures that possess a fundamental period of vibration egual to or less than 0.5
seconds (which is assumed to apply to the proposed structures) do n quire a site response
analysis. As such, a site class determination in accordance 3 Section 20.3 and the
corresponding values of Faand Fv is permitted.

ance with

Based on the data collected at the SCPT location, in accor
provided in Table 20.1-1 of ASCE 7-16, Site Class E ghou !
project. This determination is based on the calculat ieraged shear wave veloci'ty of 552 ft/sec
for the upper 100 feet.

deS|gnat|on crlterla

‘and ESNW may be prudent to
e project. ESNW can provide

Further discussion between the project structural eng»
determme appropnate earthquake des' _ parameters fo

and geophysmal investigation, upon reque:
seismic design coefficients durmg the appl
stringent seismic design cnte' m

presumably comprised of a C

sed structures should be supported by competent, firm, and
r yielding subgrade areas should be recompacted or

where slab moisture is undesirable, the installation of a vapor
barrier below the »- be considered. Vapor barriers should be made from material
specifically designed se as a vapor barrier and should be installed in accordance with the
manufacturer’s recommendations.

quarter-inch fra

Earth Solutions NW, LLC
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Retaining Walls

Retaining walls must be designed to resist earth pressures and applicable surcharge loads. The
following parameters may be used for the design:

e Active earth pressure (unrestrained condition) 40 pcf (equivalent fluid)

o At-rest earth pressure (restrained condition)
o Traffic surcharge* (passenger vehicles)
e Passive earth pressure

e Coefficient of friction

Seismic surcharge

*  Where applicable.
1 Where H equals the retained height (in feet).

The above passive pressure and friction v _ f-safety of 1.5 and are based
on a level backfill condition and Ievel grade . e. The design parameters provided
above assume native soil will be ret ing tr wall. If a sufficient thick zone of structural
fill is retained by the wall (with " | and lateral extent), less stringent design
' evi desi les will be necessary if sloping grades are to be
used above or below retaining wall diti ircharge loading from adjacent foundations,

sloped backfill, or other

Retaining walls should b | with free-draining material that extends along with the height

rge location. A typical retaining wall drainage detail is provided
should be included in the wall design if drainage is not provided.

Drainage

Zones of perched groundwater seepage could develop in site excavations depending on the time
of year grading operations take place, particularly within deeper excavations for utilities and/or
the stormwater facility. Temporary measures to control surface water runoff and groundwater
during construction would likely involve interceptor trenches, interceptor swales, and sumps.
ESNW should be consulted during preliminary grading to both identify areas of seepage and
provide recommendations to reduce the potential for seepage-related instability.

Finish grades must be designed to direct surface drain water away from structures and slopes.
Water must not be allowed to pond adjacent to structures or slopes. In our opinion, foundation
drains should be installed along building perimeter footings. A typical foundation drain detail is

provided on Plate 4.
Earth Solutions NW, LLC
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