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County of San Bernadino — 900 E Washington MI2404043.00

STRUCTURAL BASIS OF DESIGN

INTRODUCTION AND BUILDING DESCRIPTION

This project consists of diaphragm and wail anchorage structural work for the seismic retrofit of an existing
3-story office building. The existing building is type IIT construction and consists of a wood panelized roof
system with wood 2x sub-purlins & 4x or 6x purlins with GLB girders supported by steel columns that
stack to the foundation level. The 2 and 3™ floor framing is a hybrid plywood floor system with TJT’s
spanning between steel wide flange girders. The columns supporting the 3% floor, 2* floor, and roof
system are supported by concrete pad fooungs. The exterior bearing walls consist of four sides of
intermediate concrete-tilt up shear walls. An interior steel moment frame aligns with the diaphragm re-
entrant corners at the center of the building.

RETROFIT PROCEDURE AND STRUCTURAL SCOPE OF WORK:

The strengthening of the lateral-force resisting system has been designed to meet or exceed 75% of the
seismic base shear specified in “The Equivalent Lateral Force Procedure” of the ASCE 7-16 building
standard. The “Los Angeles County Division 91 Earthquake Hazard Reduction in Existing Tilt-Up
Concrete Wall Buildings” provided guidance for the following scope of work:

1) Analysis of existing roof and floor flexible diaphragm and sub-diaphragm demands and nailing
patterns. It was determined that increased diaphragm capacity and strengthening is not required.

2) Analysis and strengthening of roof purlins and girder for out of plate out-of-plane wall anchorage.
Addition of continuity (cross) ties include an option for straps added on top of sheathing or bolted
anchors added from below.

3) Analysis of floor joists and girder anchorage and continuity (cross) ties determined increase capacity
and strengthening is not required.

AS-BUILT DRAWINGS:

Original historical plans by SAA Consulting Engineers dated 9/28/1987 were available for review and
were used to develop existing framing plans and details..
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County of San Bernadino — 900 E Washirgton

STRUCTURAL BASIS OF DESIGN

CODES AND STANDARDS

(-]

DESIGN

Mi2404043.00

2022 California Building Code (Title 24, Part 2, California Code of Regulations), wich

inclusion of all amendments.

Minimum Design Loads for Buildings and Other Structures (ASCE/SEI 7-16)
Building Code Requirements for Structural Concrete (ACI 318-19)
Specification for Structural Steel Buildings (ANSI/AISC 360-16)

Seismic Provisions for Structural Steel Buildings (ANSI/AISC 341-16)
Structural Welding Code — Steel (AWS D1.4/D1.4M — 2018)

LOADS
Seismic Loads

[mportance Factor: 1 = 1.0

Occupancy Category: 11

Site Class: D

Seismic Design Category: E

Ss = 2.146¢ Sps =1.717g
Sy = 0.854g Spit = 0.968g

Existing System: Intermediate Precast Shearwalls
R =3

Qo = 2% (Reduced to 2.0 for flexible diaphragm)
Ci =3

Maximum Story Drift = 0.025h,,
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Calc. By: CA Date:

t Project: 900 E Washington in Colton Shect No.
m Iya m o o @ Project No: MI2404043 o

Chk. By: Date:

7/29/24

Load Takeoff
ROOF DEAD LOAD:

RAFTER
Roofing: 2.5 psf
172" Plywood: 1.6 psf
Insulation: 1.5 psf
Miscellaneous (for rafters only): 1.7 psf
Rafter Self-Weight 0.7 psf
I Rafter D.L. 8 psf

JOIST
Roofing: 2.5 psf
1/2" Plywood: 1.6 psf
Ratfters: 0.7 psf
Sprinkers: 1.5 psf
Miscellaneous (for joists & Girders): 1.8 psf
Joist Selft-Weight: 1.9 psf
Ceiling, Fixtures, A.C. 2 psf
X Joist D.L. 12 psf

GIRDER
MEP 2 psf
Girder Selfi-Weight: 2 psf
I Girder D.L. 16 psf
Lateral: 16 psf
Superimposed DL: 11 psf
ROOF LIVE LOAD: 20.0 psf

(Reducible per ASCE 7-16 Sect. 4.8)

Page 8 of 40
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miyamoto

Project: 900 E Washington

Sheet No.
Calc. By: CA Date: 72924
Chk. By: Date:

@ Project No: MI2404043
Load Takeoff
2nd FLOOR DEAD LOAD:
JOIST
Floor Finishes (carpet): 1.0 psf
3/4" Plywood: 2.4 psf
1-1/2" Gypcrete: 15.0 psf
Insulation: 1.5 pst
Spriunkers: 1.5 psf
Miscellaneous: 1.6 psf
Partitions (non-bearing, non-shear): 8.0 psf
TJI Joist Selft-Weight: 8.0 psf
Ceiling, Fixtures, A.C. 2.0 psf
Y. Joist D.L. 41.0 psf
GIRDER
Girder Selft-Weight: 2.1 psf
% Girder D.L. 43.1 psf
Lateral: 43.1 psf
LIVE LOAD:
Office 50.0 psf
Corridors above 1st floor 80.0 psf
Cormmon Areas 100.0 psf
Storage 125.0 psf
SOIL PRESSURE:

ALLOWABLE SOIL BEARING CAPACITIES

2000 psf

2000 psf SPREAD FOOTING

Allowable Passive Pressure =

Coefficient of Friction = 0.35

CONTINUOUS FOOTING

360 pcf

(Reducible per ASCE 7-16 Sect. 4.7)
(Reducible per ASCE 7-16 Sect. 4.7)
(Non-reducible)
(Non-reducible)

(Up to 2000 psf, sec Geo Report)
(Up to 2000 psf, sce Geo Report)
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%@;&SCE ASCE Hazards Report

NAERICAN SOCIETY OF CIVIt ENGINEERS

Address: Standard: ASCE/SEI7-16  Latitude: 34.047178
900 E Washington St Risk Category: Il Longitude: -117.312787
Colton, California Soil Class: D - Default (see  Elevation: 929.8467057590307 ft
92324 Section 11.4.3) (NAVD 88)
[R5 &5 J ’
;-;5“ el /'_’/ | " i+
e A T b Fonbdna Ry G !
¢] e
Lama Linta k '\' I
- \
L T = B S AL e o
o Hiaenssd E Morena Valley
L = Ll T
5 ¢ G_‘ ) ; \ .
SMERICAN 2CGIETY CF CVIL ENGINEERS
Seismic
Site Soil Class: D - Default {see Section 11.4.3)
Results:
Ss 2.145 Spy N/A
Sy 0.854 T : 8
F. : 1.2 PGA : 0.905
Fy : N/A PGA y : 1.086
SMS ) 2.574 FPGA : 1.2
Sw N/A le B 1
Sps 1.716 Cyv: 1.5
Ground motion hazard analysis may be required. See ASCE/SE| 7-16 Section 11.4.8.
Data Accessed: Wed Jun 26 2024
Date Source: USGS Seismic Design Maps
hilps #ascehazardiool.org’ Wed Jun 26 2024
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m I a m oto Project: 200 Washingtan Colton Sheet No:
y @ projece No:_MIZHO4023 D0 Cale. Ry:_ TW _ page; 8712424

Az

Notes

« Mapped MCE Spectral Response values are obtained fram the ATC Hazard Application
» Refercnees below arc far ASCE 7-16 except as roted

» Valuzs shown are ai Sirength Design or LRFD level and may be reduced for ASD

Structural & Site Specific Infarmation

Project Address = 500 Washington Colton CA
Latiude = 34.04718 Number of stoties = K]
lLongitude =-117.313 Roof ht aby base W= 412 R
Mepped Resp Accel, short. periods S, = 2146 g Regular structre? = No
Mapped Resp Accel, s period S = 0854 g DSA/OSHPD project? = Nbo
Long Period Transition Te= 12 e (Figs 22-14-22-17; o=1.0? =  Yes
Seismic Force Resisting System = Intermediate precast
Response Madification Caefficien R= 4 (Table 12.2-1) Site Class D (Table 20.3-1)
Building Period Cocfticiont C,= 0.020 {Tuble 12.8-%; Site Class (for F} = D (Sec ;1 4.8) Exception
Penod Parameter x= 0.75 (Table 12.8-2) Risk Caepory = 1] {CRC' T1604.5)
Using Site Specifie Ground Motio = No frec 21.1) Inportance Faclor L= 100 {Tabic 1.5-2)
Using Default Site Class? = No (Secild3&)i44)
Is ground motion hazard analysis required? <—Site Specific Ground Motlan Required unless exempted by Sec 203.1 {Sec i1.4.5)
Design Speciral Acceleration Parameters
Shoart Period Site Coefficient Fe= 1.000 {CBC T1613.2.3¢1))
Long Period Sitc Coefficient F, = 1.700 {See ASCE 7 Sec 11 3 8 for Add'l Regmis}
Design 5% Damped, Spectral Response Acceleration al short periods Sps= 1.431g (CBC 2022 Eg i6-20. [6-22;
Design 5% Damped, Spectral Response Acceleraiion at a period of 1 scc Sy = 0968 g {CBC 2022 Fq. 1621, 16-23}
Seismic Design Category Based on Short-Period Response Acceleration = b (CRC 2022 T1613.2 5(1);
Scismic Design Category Based on a 1-Sccond Period Response Accelerationr: = D (CBC 2622 TI613.2,5(2);
Seismic Design Catcgory for large $1 and Ozcupancy Category = E {ASCE 7-i4 Sec }1.6;
Minimum Scismic Design Category if DSA/OSHPD = {CBC ;634 25}
[ Selsmic Design Category: E J {3SCE 7-16 Sec }1 6;
Design Period
Approx Fundamentai Period Ta= 0.325 see (ASCE 7-16 £¢. 12.8-7;
Fundamentai Period From Analysis Ta= 1.500 sec enter 0 if not performed
Ta C.2Sps/S) = 6135 see {ASCE 7-1€ Sec 11.4:4)
T SisfSt = 0.677 sec {4SCE 7.6 Sec 17 4.6}
Cacf! for Gpper Limit on Period C,= i4 (ASCFE 7.76 Table 12.8.%)
Maximurn Fundamental Period C,T,= 0.455 sec YASCE 7-¢8 Svc 12.8.2)
[ Design Perfod T=_ 0455 sec | (4SCE 7-16 Sec 128.2)
< Cade Maximum Used
Seismic Response Coefficient
Sps value for determination of C, and E, - 1431 TASCE 7-18 Svc 12.8.1.3)
ForT< Ty C,~ Sis F{RAY = 0.358 <Short Period Desiga (ASCE 7-16 Eq. 12.8-1)
ForTs<TsTu:Cna™ Spi I {T{RA ) = 0.53! (ASCE 7-16 Eq 12.8-3)
For T> T Cy e = Sp T/ (THRAY) = 14,005 {ASCE 7-16 Fg. $2.8-4)
Minimumi Cy o0 mia = max(0.0448,551,, 0.08}3 = 0.063 (ASCE 7-16 Eg. 12.8-3)
Where S, 2 0.6¢: C, i = 05SARMY=  0.107 (ASCE 7-16 Eq. 12.6-6
Where S; 2 0.2g and site class D: Cs= 0.358 {ASCE 7-18 Sce ]1.4.8} Exception 2
Where S, 2 0.2g and site class E: Ui Caleilzted Cx Balaw (ASCE 7-16 Sec /1 4.6} Excepfion 3
Base Shear: V.= 0338 W ] (ASCE 7-i6 Eq. 12.8-1}

0i CHC 2022 Seismic Forces TW Page 12 of 40

O



m I a m Oto Project: 900 Washington Colton Sheet No:
a3 y ® Project No: MI12404043.00 Calc. By: T™W Date: 8/12/24
Desion Response Spectrum: ASCE 7-16

Notes

« References below are for ASCE 7-16 except as noted; see Figure 11.4-1

« Where an MCE response spectrum is required, multiply the design spectrum by 1.5 (Sec 11.4.7)

« Analysis must include a sufficient number of modes to obtain 100% mass participation in each direction (Sec 12.9.1.1)
- Force results shall be divided by (R / 1) but may not be less than 100% of static results (Sec 12.9.1.4)

« Drift and displacement results shall be divided by (R/T) and multiplied by (Cd /1) for inelastic magnitude (Sec 12.9.1.2)

» Response parameters shall be combined using cither the SRSS or the CQC methods (Sec 12.9.1.3)

Design Response Spectrum Parameters

Te= 0.135 sec (Sec 11.4.6)

Ts = 0.677 sec (Sec [1.4.6}
Long Period Transition T.= 12 sec (Sec 11.4.6}
Design 5% Damped, Spectral Response Acceleration at short periods Sps = 1431 ¢ (CBC 2022 E¢
Design 5% Damped, Spectral Response Acceleration at a period of 1 sec Sp1 = 0968 g (CBC 2022 Ec
Spectral Response Acceleration Curves
For T< Ty S, = Sps (0.4 + 0.6 T/Ty) (Eq. 11.4-5)
For T,sT=Tg Sa=Spg (Sec 11.4.6 Tte
For T,<T<Ty: Se=So /T (Eq. 11.4-6)
For T > Ty: S.=Spy T/ T? (Eq. 11.4-7)

1.60 + :
E_ . |
1.40 - ;
& |
a 1.20 -
g
'g 1.00 =
pa
Q
3 0.80 -
Q
2
2 0.60
Y
=~
£ 040 -
g
Q
7]
020 -
0.00
0

Period, T (sec)

Design Response Spectrum

. — . Page 13 ot 40
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Sheet No:

2025

Yertical Distribution of Seismic Forces: ASCE 7-16

Notes
- References below are for ASCE 7-16 except as noted
« Values shown are at Strength Design or LRFD level and may be reduced for ASD

m I a m oto Project: 900 Washingion Colton
y @ Project No:_MI2404043.00  cale. By: IW_ Date: 8/12/24

Seismic base shear coefficient C,= 0.358 (Sec 12.8.1)
Effective seismic weight W= 5028 k (Sec 12.7.2, sec
Seismic base shear V= 1798 k (Eq. 12.8-1)
Design period T= 0.455 sec (Sec 12.8.2)
Design 5% Damped, Spectral Response Acceleration at short periods Sns = 1431 g
Importance Factor IL= 1.00 (Table 1.5-2)
Exponent related to the stiucture period k= 1.000 {Sec. 12.8.3)
Story Forces - Strength Level
w wall w wall Story Story
h [[taN/S || to E/W Force Fy  Story Shear Overturning
Level (fy  wloor (k) & (k) w, total (k) w,h*, (kft) k) TF; (k) F b, (kft)
Roof 41.20 529 282 275 1086 44743 646 646 26613
Third 27.00 1032 476 463 1971 53217 768 1414 20743
Second 13.50 1032 476 463 1971 26609 384 1798 5186
2593 1234 692 5028 124568 Wil 15798
C — XX
¥ = =
F.=0C,V (Eq. 12.8-11) z wihf (Eq. 12.8-12)
i=1

Diaphragm Forces - Strength Level
North-South Direction

Level W (K)*  Zw (K) Fre (K Foumin ®)  Frimax (K) Forae K)
Roof 304 1086 478 230 460 460 maximum governs
Third 1495 3057 692 428 856 692
Second 1495 5028 535 428 856 535
FEast-West Direction
Level Wy {k) - zwy (k) Fpr (k} pr min (k} Fpr inay (k) F]'lx des {k)
Roof 811 1086 482 232 464 464  maximum governs
Third 1508 3057 698 431 863 698
Second 1508 o 5028 539 431 863 539
25
FP-’ = l;'— HI}I: pr min 0'2SDS1wpx
}: W, (Eq. 12.10-1) pr,,,a_r = 0-4SDSIWp.\-

* w,, = W, - weight of parallel walls

(Eq. 12.10-2)
(Eq. 12.10-3)

Page 14 of 40
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m l a m oto Project:_900 Washington Colton Sheet No:
ot y © pyoject No:_M12404043.00  Cale. By:_ITW_ Date:_8/12/24
Design Load Combinations:

Notes

« References below are for ASCE 7-16 except as noted

- Cantilevered components in Seismic Design Categoties D, E, ot F shall be designed for a min net upward force 0f 0.2 D
. Load combinations do not include load cases F (fluid), T (self-straining), or R (rain). See Sec 2.3 if these loads are appl
- Do not use loads from lateral soil pressure H to reduce structural actions imposed by W or E.

- Qe refers to horizontal seismic force per Sec 12.4, redundancy and overstrength factors are applied to load coefficient.

Load Combinations Input

Is the floor live load greater than 100 psf or used as garage or public assembly? No

Is the structure subject to snow loads? No

Is the struciure subject to soil loads? No

Redundancy Factor p= 1.30 (Sec123.4)
System Overstrength: Factor 0y = 3.0 (Table 12.2-1)
Seismic Design Category E

Design 5% Damped, Spectral Response Acceleration at short periods Sps = 1431 g

Vertical Seismic Force E,=02Sy: D= 0.286 D (Eq. 12.4-4a)

Load Combinations Using Strength Design (CBC 1605.2)

16-1: 1.4D

16-2: 12D+ 1.6L+05Lr
16-3a:  12D+0.5L+16Lr
16-3b: 12D+05W+ 1.6Lr
16-4: 12D+ W+0.5L+0.5Lr
16-5: 12D+ 05L+ Qe

16-6: 09D+W

16-7: 09D Qe

Load Combinations Using Special Seismic (CBC 1605.1/ASCE 7-16 12.4.3)
16-5s: 149D+05L+3Qe
16-7s: 0.6l D+3Qe

L. Page 15 of 40
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miyamoto

Project: 900 Washingfon Colton Sheet No:

® project No: MI2404043.00  Cule. By:_ TW_ Duter 8/12/24

Desion Load Combinations:

Notes

« References below are for ASCE 7-16 except as noted
- Cantilevered components in Seismic Design Categories D, E, or F shall be designed for a min net upward force of 0.2 D
« Load combinations do not include load cases F (fluid), T (self-straining), or R (rain). See Sec 2.3 if these loads are appl
- Do not use loads from lateral soil pressure H to reduce structural actions imposed by W or E.

« Qe refers to horizontal seismic force per Sec 12.4, redundancy and overstrength factors arc applied to load coefficient.

Load Combinations Input

Is the floor live load greater than 100 psf or used as garage or public assembly? No

Is the structure subject to snow loads? No

Ts the structure subject to soil loads? No

Redundancy Factor p= 1. (Sec 12.3.4)
System Overstrength Factor Q= 3.0 (Table 12.2-1)
Seismic Design Category E

Design 5% Damped, Spectral Response Acceleration at short periods Sps= 1431 g

Vertical Seismic Force E,=028SpsD= 0.286 D (Eq. 12.4-4a)

Load Combinations Using Allowable Stress Design (CBC 1605.3.1)

16-8:
16-9:
16-10:
l6-11;
16-12a:
16-12b:
16-13:
16-14:
16-15:
16-15:

D

D+ L

D+ Lr

D+0.75L+0.75 L

D06 W

1.2D+0.91 Qe

D045 W+075L+0.75Lr
1.15D+0.75L+0.68 Qe +0.75 Lr
0.6DL06W

04D =091 Qe

Load Combinations Using Alternate Allowable Stress Design

16-17a:
16-17b:
16-18a:
16-19:
16-20:
16-21:
16-22:

D
D+ L

0.67D£0.78 W
D£0.78 W
D+039W+ L
115D+ L+0.92 Qe
0.7D=0.92 Qe

JBC 2022 Seismic Forces TW

(CBC 1605.3.2)

16-17c: D+ L+Lr
16-18b: D+0.7BW+L

Page 16 of 40









200 Washinglan - Seismic Refrofif Sheet No:

t Project:
mlyamo o. Project No:_ M12404043.00 Cale. By: W Date:

Roof Diaphraam Shear Force Calculation [ASD]:

Roof Area: 25,177 ft?

N/S Force: 460K / 25,177t = 18.4 PSF E/W Force: 464K / 25,177f1? = 18.4 PSF
N/S,=0.7%18.4 PSF x 145' = 1,870 PLF E/W,=0.7*18.4 PSF x 197' =2,537 PLF
N/S,=0.7*18.4 PSF x 82.5' += 1,064 PLF E/W,=0.7* 18.4 PSF x 70.5' = 908 PLF
@ aNST G DONS2 @ & aNS1 5 @
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' [ | | '[ . . ' i
bl { ' . i
1 | { ) |
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_ | o ‘ ’ ‘ R | | !
E: | ‘ | | | | (]| q I |
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\ I t | | | .'I I'; d
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ROOF DIAPHRAGM SHEAR FPLAN

Y

(LRFD)
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t Project: 900 Washington - Seismic Retrofit Sheet No-:
m !ya m o o. Project No:__MI2404043.00 Calc.By:_ TW  Date:
76.2 Ki

7 ips

56.2 kips,_ \
\‘x

S 30.5 kips

/
/

/
A

/

\ -56.2 kips

-76.2 kips
Grids 1-5 , ( | |
(5-9 similar) _ = :
. ’ i R —f -a
Sokes,, / e . | St e e
/ E
| =
| el
wl

o ||| PO RS
— ./ AR = ~ 5

EXISTING ROOF DIAPHRAGM NAILING

1|l = 50'_0'"

East-West
North Grid E Diaphragm Type 4 vu= 67 kips / 70.5' = 950 plf < 1030 OK @ 100% DCE
South Grid E Diaphragm Type 3 vu = 43 kips / 70.5' = 610 plf < 910 plf OK @ 100% DCE

North South
Grid1 Diaphragm Type 2 vu=56 kips/ 145' = 386 plf < 540 plf OK @ 100% DCE
East Grid 4 Diaphragm Type 2 vu= 76.2 kips/ 145' = 525 plf OK @ 100% DGE
West Grid 4 Diaphragm Type 1 vu= 30.5 kips/ 82.5' = 363 plf < 405 plf 100% DGE
Page 20 of 40



EXISTING ROOF DIAPHRAGM NAILING SCHEDULE
ZoNE | PLYWOOD T0 LEggfggle’r\lngLle, TO JOISTS & GLB's FIELD CAPACITY —
THICKNESS - (EN) (FN) (ASD)
1 > 112" 10d @ 6°0C 100 @ 8'0C 10d@12°0C | 405 PLF .
(2 e 10d @ 4°0C 10d @ 6'0C 10d@ 12'0C | 540 PLF )
NS
. \ \ ) W/ 3x SUB PURLIN @
@ 112 10d@ 2 1/2'0C 10d @ 4"0C t0d@1tzoc | o10 pLr | 7 FSBFRLN
\ . , \ W/ 3x SUB PURLIN @
1030
@ 102 10d @ 2'0C 10d @ 3'0C 10d @ 12'0C pLr | VB SIBPURLNG
NOTES:
1. ALL NAILING @ BOUNDARY, PANEL EDGES & CONTINUOUS PANEL EDGES WITH SPACING LESS THAN 3" MUST
BE STAGGERED
2. 12" PLYWOOD SHEATHING STRUCT | INDEX 3216

Table 4.2A Nominal Unit Shear Capacities for Shoathed Wood-Framo Dlaphragms

Blocked Wood Structural Panel Diaphragms1.23.46

Nall Spacing {In,) st diaphragm boundaries {all casass), at continuous pansi edges parallel to
Minimum Nall Minlmum load [Cases 3 & &), and at oll panel gdges (Cases 58 )
Bearing Minimum Nominal Width of [ [ 4 2172 2
SreailiG L‘:ﬁ‘m‘zm;":;::: Langth In Nomina! | Nalled Face at l ]
Grade diameter {in.) x Head Framing Panel Adjelning Panel Nall Spacing {In.) at other panel sdges {Casss 1.2.2. & 4)
i Msmber or Thickneas Edges and
diamster (in.) Blocking, €« (in.) Boundaries ] ¢ 4 3
n) {In) Vn G, ¥n Ga Vn G, Vn G,
{pHn {klpa/in.) {pH) {klpa/in.} (p {klpa/in ) (i) {&ipasin.)

0SB PLY| = 0SB _PLY 0SB PLY 088 PLY

8d 1144 16 2 520 15 12 700 85 75 | 1050 12 0 | 1175 20 15

{2 x 0,113 x 0.266) 3 590 12 95 | 788 70 60 | 1178 95 85 | 1330 17 13

8d 2 755 14 11 | 1010 8o 75 | 1485 13 10 | 1880 21 15

Stctureli {2-1/2 X 0.131 % 0.281) b 3B 3 B0 12 10 | 1120 75 65 | 1680 10 9D | 1880 18 13
10d 192 1502 2 895 24 17 | 1180 15 12 | 1730 20 15 | 2045 3 21

(3%0.148x0.312) 3 1010 20 15 | 1345 12 95 | 2015 16 13 | 2295 26 18

516 2 475 15 10 630 90 7.0 | 940 13 95 | 1085 21 13

6d . 3 530 12 90 | 700 70 60 | 1065 10 80 | 1206 17 12

{2x0.113x 0.266) 28 2 520 13 95 | 700 70 60 | 1050 10 80 | 1175 18 12

3 590 10 80 | 785 55 50 | 1175 85 70 | 1330 14 10

o 2 670 15 11 895 95 75 | 145 13 85 | 1525 21 13

3 755 12 95 | 1010 75 60 | 1510 11 85 | 1710 18 12

Sheathing and 8d 1458 "6 2 715 14 10 950 B85 70 | 1415 12 85 | 1610 20 13
Single-Floor (2972 x 0.131 x 0.281) 3 800 1 9.0 | 1065 7.0 60 | 1595 10 8.0 | 1805 17 12
. 2 755 13 85 | 1010 75 85 | 1485 11 85 | 1880 19 13

3 840 10 85 | 1120 60 55 | 1680 0.0 75 | 1890 15 1

1572 2 810 25 15 | 1080 15 1M | 1810 21 14 | 1835 33 18

10d e k] 910 21 14 | 1205 12 95 | 1820 17 12 | 2060 28 16

(3% 0.148x 0.312) 18532 2 895 21 14 | 1190 13 95 | 17900 18 12 | 245 28 17

3 1010 17 12 | 1345 10 BO | 2015 14 11| 2285 24 15

to

Nominal unit shear capacitics shall be adjusied in accordance with 4.1.4 1o determine ASD allowable unit shear capacity and LRFD lactored unil resistance. Far general construction
requircmenis sce 4.2.7. For specific requircments, sce 4.2.8.1 lor wood structural pancl diaphragms. Sec Appendix A for common nail dimensions.
For species and grades of framing other than Douglas-Fir-Larch or Southern Pine, reduced nominal unit shear capacitics shall be determined by multiplying the tabulated nominal unit
shear capacity by the Specitic Gravity Adjustment Factor = [1-(0.5-G) |, where G = Specitic Gravity of the framing lumber from the NDS (Table 12,3.3A). The Specific Gravity Adjust-
ment Factor shall nol be greater than 1.

. Apparent shear stiffness values, Gu, are based on uail slip in framing with moisture comtent less than or equal to [9% at time of Tabrication and panel stiffness vidues for disphrgms
mns(mmd with cuer OSB or 3. pl) ply\\ood pdncls When 4- pl) or 5 ply pl)\\ ood p ncls or (.Ompt)\llc p lm.|\ ire used, G values shal) be permined 1o be increased by 1.2
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200 Washington - Seismic Refrofit Sheet No:

t Project: :
m Iya m o 00 Project No: MI2404043.00 Cale. By:_ TW _ Date:

3rd Floor Digphroam Shear Farce Calculation [ASD]:

Floor Area: 25,177 ff2

N/S Force: 692K / 25,177ft* = 27 .4 PSF E/W Force: 698K / 25,177ft2 = 25.7 PSF
N/S,=0.7* 27.4 PSF x 145' = 2781 PLF E/W,=0.7* 25.7 PSF x 197' = 3,220 PLF
N/S,=0.7*27.4 PSF x 82.5' = 1,582 PSF E/W,=0.7*25.7 PSF x 70.5' = 1,268 PLF
) @ N/S1 = D NS2 @ @ @N/S 1 O 0}
' RENRNNNNRN L
| o L | |
- v={|5?4plf
| | i |
iy e N O O (N O O Y O 1 O
~ T T T T TE =TT g
= L FRRLLL
E e Lt L ] -
O e 1 T P T
L& ‘ - _ .[ e |
G | B A LT i L - < I P i
' | | | '
— ‘. I =y | |
Ni= | e g |
ol = I B O A = |
ol ' I T I (O N il I
5‘ = | | | | s — | | ]
w | = |' | | { Ty = | | ’
lrfl_‘ }—.  =LF I. 180 M S . _I_ — el =] : J: L — R,
| ' |1 -
e o i et SR e = R e e
—1 | i —1
Ni= R = R
. . | | l ' | | I
o) o ) @ ® ® ® ® ¢

3rd FLOOR DIAPHRAGM SHEAR PLAN
(LRFD)
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t Project: 900 Washington - Ssismic Retrofit Sheet No:
m Iyam o 0. Project No:__MI2404043.00 Calc. By:__TW _ Date:

114 kips
N

83.6 kips | ™\ N\

44 kips \ \ . \‘\
}p& \ -83.6 ki

64 kips

~

2 i

EXISTING THIRD FLOOR DIAPHRAGM NAILING

1“ = 50|_OII

East-West

Diaphragm Type 2 vu = 64 kips/ (197'/2) = 649 plf < 672 plf OK @ 100% DCE

North Grid E Diaphragm Type 4 vu=88 kips / 70.5' = 1248 plf < 1475 plf OK @ 100% DCE
South Grid E Diaphragm Type 3 vu = 57.5 kips / 70.5' = 816 plf < 1007 plf OK @ 100% DCE

North South

Grid1 Diaphragm Type 2 vu=86.3 kips/ 145' = 595 plf < 672 plf OK @ 100% DCE

East Grid 4 Diaphragm Type 3 vu= 114 kips/ 145' = 786 plf <1007 plf OK @ 100% DCE
West Grid 4 Diaphragm Type 3 vu= 44 kips/ 82.5' = 533 plf < 672 plf 100% DCE
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t Project: 900 Washingion - Seismic Retrofit Sheet No:
m I ya m 0 o ® Project No:_ M!2404043.00 Calc. By:__ W __ Date:
2nd Flocr Diaphraam Shear Force Calculaiion [ASD):
Floor Area: 25,177 ft?
N/S Force: 535K / 25,177f2 = 21.2 PSF E/W Force: 539K / 25,177ft* = 21.4 PSF
N/S,= 0.7* 21.2 PSF x 145' = 2152 PLF E/W,=0.7* 21 4 PSF x 197' = 2951 PLF
N/S,= 0.7*21.2 PSF x 82.5' = 1,224 PSF E/W,=0.7*21.4 PSF x 70.5' = 1,056 PLF
® o NS1 5 @ NS2 @ 0 aNS1 @ 0)
“1 T ] T 1] | r gt
i IO DR I I D 1
i } . | I | |
) PR SO -I__|_ l_ o2 L4 ) |_I E | _______.___|___..._f__!___ e
U I ‘ [ ‘ i I | BIE ‘ |
A | \ [ | ! | |
% T 1 | S === | ‘ ] ! | | T ) I
© N E [ - N I Ll—"‘Jf T ‘I“_ e
| 5 | | = | I :I o] .
@ — L A [__ V. ¥ I _ | .l_ﬁ S S (Y I
2 T S
| | ! | —] : | ‘ |
_— | | ! - ! | !
— | ]| | ' : . | | . r
o 1 - T 01701 _-__.—! N T | B |_ L =" e
o | [ | ] ] | o [ L= | | i
s/ e sg L
o —— : i i | .I____ e e L ! —
— ; ! ! | | == | L |
i s S o . - . — _l_.l ________ I — —| ! - - e e o — -—-l.———-
= = ’ I | i :I | i i
Ni= ' I O O I = i
o | | | A ST | |
| ) i : I |
o) ® ® ® ® ® 0) ® )

3rd FLOOR DIAPHRAGM SHEAR PLAN
(LRFD)
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t Project: 900 Washington - Seismic Retrofit Sheet No:
m Iya mo o. Project No:_ Mi2404043.00 Calc. By: TW  Date:

88 kips

AN

65 kips \
.
\\ 34 kips \

BERS o~

-65 kips

59 kips

EXISTING SECOND FLOOR DIAPHRAGM NAILING

1|I - 50!_0"

Nailing pattern same as 3rd floor and is acceptable by inspection
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t Project: 900 Washinglon - Seismic Retrofit Sheet No:
m I ya m o o. Project No: MI2404043.00 Calc. By: W  Date:
EXISTING THIRD FLOOR DIAPHRAGM NAILING SCHEDULE
JonE | PLYWOOD i LEngggkrNUg“NS' TO JOISTS & GLB's FIELD CAPACITY | oo
THICKNESS o EN ) | qasp) | FEVARS
SIS 10d @ 6'0C 10d @ 6'0C 106 @10°0C | 505 LF :
(2 s 10d @ 4"0C 10d @ 6'0C 10d@10°0C | 672LF .
L2 ) @ @ @
@ 314" 10d @ 2 1/2°0C 10d @ 4'0C 10d @10°0C | 1007 °LF | SEE NOTE
(4)] 10d @ 2'0C 10d @ 3'0C 10d @10°0C | 1475 'LF | SEE NOTE

Table 4.2A Nominal Unit Shear Capacities for Sheathed Wood-Frame Diaphragms

Blocked Wood Structural Panel Dlaphragms’2346

Nall Spacing (In.) at dlaph daries (all }, at contl panel sdges parallal tn
Minimum Nall Minimum load (Cases 3 & 4), snd at all panel sdges (Csses 5 & 8)
Common Nail Siza® l:urlng Minimum | Nominal Width of 8 ] 4 | 2112 | 2
Sheathing Length (In.) x Shank ngth In Nominal Nalled Facs at
Grado diameter (In) x Hamd Framing Panel Adjaining Panal Nesll Spacing {In.) st other panel & Cases 4,2.3. 8 4)
2 Member or Thicknass Edges and e e
dismetar (In.} Blocking, £a (in) flbur_inf< iy [] [ 4 3
(in.) (in) Va G. Yn G. Va G, Va Ga

{pin {kipafin.) (oH) {klpa/in.) [{) {kipalin} (L) {xipain)
08B PLY 08B PLY 08B PLY 0SB PLY

8d -1 16 2 520 15 12 | 700 B5 75 | 1050 12 10 | 1175 20 15

{2 x 0.413 x 0.266) 3 590 12 95 | 785 70 60 | 1175 95 a5 | 1330 17 13

bd 2 755 14 11 | 1010 80 7.5 | 1485 13 10 | 1080 21 15

Structural | (2-172x 0.131 x0.281) 1258 i 3 B0 12 10 | 1120 75 65 | 1680 10 8.0 | 1890 18 13
10d 112 1502 2 895 24 17 | 1130 15 12 | 1700 20 15 | 2045 31 21

(3% 0,148 x 0,312} 3 1010 20 15 | 1345 12 985 | 2015 16 13 | 2095 26 1B

18 2 475 15 10 | 830 960 70 | 940 13 95 | 1085 21 13

&d 1 3 530 12 80 | 700 70 60 | 1085 10 80 | 1205 17 12

(2x0.113 x 0.286) s 2 520 13 95 | 700 70 60 | 1050 10 80 | 1175 18 12

3 500 10 80 | 785 55 50 | 1175 85 7.0 | 1330 14 10

an 2 870 15 11 895 95 75 | 1345 13 95 | 1525 29 13

3 755 1z 95 | 1010 75 60 | 1510 11 85 | 1710 18 12

Sheathing and 8d B M6 2 715 14 10 | 050 85 7.0 | 1415 12 95 | 1610 20 13
Single-Floor (292 x 0.131 x 0.281) 3 800 k) 9.0 | 1085 7.0 60 | 1395 10 a0 | 1805 17 12
15732 2 755 13 95 | 1010 75 65 | 1485 11 a5 | 1880 19 13

3 840 10 85 | 1120 60 56 | 1680 60 7.5 | 1880 15 11

1572 F] 810 25 15 | 1080 15 11 | 1610 21 14 | 1835 33 18

10d o 3 910 21 t4 | 1206 12 95 | 1820 17 12 | 2060 28 18

{3x0.148x 0.312) 1932 2 885 21 14 | 1190 13 95 | 1780 1A 12 | 2045 28 17

3 1010 17 12 | 1345 10 8o | 20156 14 11 | 2288 24 15

(&)

3.

requircments sec 4.2,7. For specific requirements, see 4.2.8.1 for wood structural pancl diaphragms, Sce Appendix A for common nail dimensions.

. Nominal unit shear capacitics shall be adjusted in accordance with 4.1.4 1o determine ASD allowable unit shear capacity and LRFD [actored vnit resisiance, For general construction

. For specics and grades of framing other thun Douglas-Fir-Larch or Southern Pine, reduced nominal unit shear capacitics shall be determined by multiplying the tabulated nominal unit

shear capacily by the Specific Gravily Adjustinent Factor = [ 1-(0.5-G)), where G = Specific Gravity of the framing lumber from the NDS (Tuble 12.3.3A). The Specific Gravity Adjusi-
ment Factor shall not be greater than 1.
Appacent shear stiffness valucs, G., arc bused on nail slip in framing with moisture content tess than or cqual to 19% a1 time of fabricution and panel stiffness values for diaphragms
constructed with cithcr OSB or 3-ply plywood panels. When 4-ply. or 5-ply plywood pancls or composite panels arc used, G. valucs shall be permitted to be increased by 1.2
4 Where moistyn: content pf the fmmine i erenter thun 19% 11 time of fabrication. G values shall be muliinlicd by 05
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Project:
Proicct No.:

900 £ Washington in Colton

Pg. No.:

M12404043.00

Date: 12/15/2024

Joist and Girder Seismic Axial Loads (Sece 5/8-5.01 & 6/5-5.01)

Sps= 1717
IE= 1.0

F;,=0.8"SDS"‘I"VVp (ASCE 7-16, 12.11-1)
Use 75% Fp per 2022 LABC Ch 95, seciion 9506.1, 9506.4

Roof Framing Rafter Purlin Girder
Joist Trib, Width (ft) 4 8 24
Wall Ht (ft) 14.5 14.5 14.5
Roof Ht (ft) 13 13 13
Wall Thickness {in) 8.5 8.5 8.5
Seismic Axial Load (k) (LRFD) 3.5 7.1 212
Seismic Axial Load (k) (ASD) 2.5 5.0 14.9

(1) Scismic Axial load (ASD) = 0.75* 0.7*Fp x 150 pcf Wall Thitkness/12 x Wall Ht~2 / (2 x Roof Ht) x Joist Trib Width
Floor Joist I-joist

Girder Trib. Width (ft) 2.5

Wall Ht (ft) 13.5

Roof Ht (f1) NA

Wal] Thickness (in) 10

Seismic Axial Load (k) (ASD) 3.0

(1) Seismic Axial load (ASD) = 0.75%0.7 * Fp x 150 pof Wall Thickness/12 x Wall HL~2 / (2 x Roof Ht) x joist Trib Width
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- t Project: 900 Washington - Scismic Retrofit Pg, No.:
m lya m o o s Project No.: MI2404043.00 Calc By: TW Date: 12/15/2024
22023

Roof Sub-Diaphragm Analysis (at Subpurlins) - Line "1" Grids "A" to "G"

‘Wall thickness = 8.50 in
TOW = 14.5 fi
Roof Ht. 13.0 ft

Seismic Trib. Ht. 8.00 ft
Wall weight = 106.25  psf

Sps = 1.717
Ig = |
Seismic, F,=0.75 * 0.7%0.8 * Spg * 1 ¢ * Wall Weight * Seismic Trib. Ht. (ASD)
Fp_sciaraic = 0.75%0.7*0.8 * 1.717 * | * 106.25psf * &ft = 613.0 plf

(E)Subpurlin ties to wall 4.0 ft a.c.

Provide PAT1S each sids of 2x4 with 2 -1/2" dia. M.B. (See 5/8-5.01)

Capacity of (2) PAT8 straps
=2*16101bs=13220lbs
= 3220 1bs > 2451.9 ibs OX.

Capacity of 2x4 DF #2
1.5*%(3.5-05)*575 psi * 1.6
4140 bs > 2452.0 Jos O.K

I

Capacity of 2 - 1/2" dia M.B. thru 2x
=2*1640* 1.6

= 3248 1bs

>

2452.0 Ibs

O.K.
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m i a m Oto Project: 900 Washington - Seismic Retrofit Pg. No.:
y e Project No.: MI2404043.00 Calc By: W Date: 12/15/2024

OAGHE

Roof Sub-Diaphragm Analysis (at Subpurlins) - Line 1" Grids "A" to "G"
Main Subdiaphragm Depth Check:

2451
J L
d L
J |, R3ft
J L
l L
L el
R’y Wy or Wy Ry
Subdiaphragm Width = 24.5 ft
Diaphragm Capacity = 540.0 plf (ASD)
Subdiaphragm Depth = (ws*Bay Width/2) / (0.75*Diaph. Capacity) = 18.5 ft LA County Amendments?
Distance Strap 1 Nails Capacity Overall
from Wall | Spacing Fp Strap Provided Provided | (adjusted) Check
ft ft Ibs (Total) lbs
At Wall 0.0 4.0 2452
1st Purlin 8.0 4.0 1394 Simpson MSTT26 26-10d 2745 OK
2nd Purlin 16.0 4.0 336 Simpson MSTI26 26-10d 2745 OK
3rd Purlin 24.0 4.0 0
4th Purlin 32.0 4.0 0
Sth Purlin 40.0 4.0 0
6th Purlin 48.0 4.0 0
7th Purlin 56.0 4.0 0
8th Purlin 64.0 4.0 Q
Max Moment = Fp x Subdiaphragm Width ~2 /8§ = 45991.83 ib-ft
Chord Depth = Subdiaphragm Depth = 18.54 fi
Chord Force = Max Momeat / Chord Depih = 2.48 k (ASD)
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» t Project: 900 E Washington in Collon Pg. No.:
m I ya m 0 O (] Project No.: MI2404043.00 Calc By: TW Date: 12/15/2024
a3
CONCWALL  OFTIONZ MSTIIE -—— — OPTION 2: MSTI26 =i
e TPARAPET  (ESR-IOH) DN (E] \ {ESR-2096) ON (E)
RAFTER § 4-0'0C \ RAFTER @ 4-00C
\ - ) QPTION 1: HOSB
l}:] ¥ '|‘ f GATION 1: HDSB {(ER-344) ON (E) (ER-143) ON (E)
1 LR | Ry oo RAFTER @ 4-0°0C
(B RALYS — \ / (E) NAILING —_
. (E)ROOF SHTG / (E)ROGF SHTG /
Nl PER PLAN \ \ . PER PLA \ \ f (E)PURLIN —
_.‘-'.- . | ‘ - 13 lf-! ===
{ it T L ERL -
=g — T et il {E1 2x HEFTER
u I‘ \.

> S
(EJPURLIN - {EY PURLIN — L suP50N Hoss
\ [Fp=2452# Fp=1.394K (y——
(2)PAT18=3200# ok MST26=2745# Fp=336#
HDS5B = 3750# MST26=2745%#
=) SEISMIC RAFTER TIE DETAILS RS e AL
T
R CANE. il
{E3 BN {3) ROVES /— {E) ROOF SHTG / SIMPSON HDSB (ER-143) ON 4 [
‘5 J  PERPLAN EA SIDE OF EA (E) PURLIN @
Y i . §-0°0C {4 TOTAL) \

— :
\ — (€} 4x PURLINS
e SUPSON HSE (£ 14

EXTURLIN 25 0708, UGE 3970

THREADED RGOS W/ HILTI HIT-RE $0-43

- &} 4x PURLINS

N - (E)GLU-LAM GIRDER,
TYP PER PLAN

Fp=2452#

5 CONTINUOUS CROSS TIES FOR PURLINS

{E) ¥/O0D PURLIN

| |

=1y
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miyamoto.

(Z) GLB SEE PLAN—

7

Project:

900 E Washington in Colton Pg. No.:

Project No.:

—[E} U-BENT PLATE

{E) COLUMN

CROSS TIE AT HINGE CONNECTION

MI2404043.00  CaleBy: TW Date: _12/15/2024
(E) HINGE PL - o GBS0 HOIS ES (ER143)
QF EACH GLULAM GIRDER
/ () TOTAL
= ?"_
— : — —
= r5_o O 0 O Gm=m=——=2=h 0 0 0 O Ol
= = = —
(E) GLA SEE PLAN
{E) LB SEE PLAN -
Fp=14,900%

HD19=16,375#< Fp OK

=10

—= &) PURLIN $2E PLAN

FOR ITEMS NOT SHOWN

ORNOTED SEE @

8

— {E| GLE SEE FLAN

—5INPSON HDSB PER &/S5 01

CONTINUOUS CROSS TIE AT COLUMN

Fp=14,900#
HD19=16,375#<Fp OK

_»—{E)GIRDER SEE PLAN

PSP, o s P~
e I
= =i T‘:irl'_': =: = _E;f—-"”“"jﬂ
—{E&] PURLIN SEE PLAN ‘ {E} PURLIN SEE PLAN

oy
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102

Project:

800 E Washington in Colton

Sheet No:

MI12404043.00

DOWEL-TYPE FASTENERS

Calc. By:

Date:

Table 12G

BOLTS: Reference Lateral Design Values, Z, for Double Shear
(threa mambar) Connactions®?

Tor saven lumber ar SCL main member with 174" ASTM & 38 steel side plates

i

Thickness

firin Membrar

27

Slda Mamber

Bailt Ciaimslar

.Ah
Iilked Waple

Red Onk

G-0.67
G

Oougtas Fir-Larch

Doglas FirLareh
Ny
G=

G=0.4P

Couplad FINs)

Spruce-Fine-Flr

3
Redemnd

Eastem Sallwzeds
Sonien Pra-Fir] 5}
Waslier Soclars

Waslerp Weods

G=0 35

G=0.36

MNarlhern Species

2, Z

Ibs.  Iba.

T

Ly
N
iy

Ibs.

s 5:' Mo Mem-Fii[M]

&
N

e
N
™

1143

1150
1440
1738

1410 730
1760 810
2110 890} 1
2480 860} 2020
2810 1020|2310

1-3i4

| 2870 1120

1640 850) 1350
2050 940] 1680
2460 1040) 2020
2300

21402

1870 1210
2740 1340
3520 1480
4100 180D
4690 1700 3

§ o .‘N Southarn Pine

470
530
5480

dEg2

o b
S 3 Bl

1210
1450
1880
1930

gg

780
Q970
1170
1360
1560

540
710
770

1130
1410
1690
1970
2250
1690
2010 B
2410
2820
3220

1210
1580
1840

1500
1880
230
2630
3000

760
860
2430

1010

1080

1050 950

G40
70D
770
830
2900

1545
1800

2100 _630| 2060

910
1130
1360
1590
1820

470
1847
2200
2670
2540

1300
1520
1930
2270
2680

2-152

1870 1240
2740 1720) 2510
3800 2070
5060 2240
6520 2380

1410

1010
1204
1310

1590
2330
3220
3840
4510

1540
2269
3120
3680
4200

1080
1210
1290

1510 1400

890
980
1080} 3080
1180} 3600
1260|4110

1530
223

1050
1130
1230

1440
2110
2720
3180
3830

a810] 1270
SBD| 1584
620| 1200
oz0) 18

730
T20
810
870
960
1020

250

A-109

2740 1720 25

Ll L R
5060 2930
8520 3570| 5360

4630

1510
2530
2680

2110
2280

1340
1780

1400
1850

233D
3z2zn
4ZED 1930
$510. 2100

2260
3120
4150
5330

128D
161D,
1750]4110
1890

2230
3D50

5280

1270
1580
1700
1840

2110
2920
3340
4930

1170
130D
1420
1620

1260
1330
1470} 4

3840
4930

1120
1220
1290

11420

5-102

2740 1720
3B0a 2290
5060 2830
6520 3640

2510
34D

SBED

4630

1510
2000
2810

) 2210
2370

2750
3120
4150
5330

1400] 2330 1540
18501 3220 1760

| 488D 2020
5510 2200

1280
165D
1880] 5280

2230
3090
4110

1270
1650
1760
1630

211D
2920
34480
4990

1140
1320
1440
1540

1170] 20<a
1350 2890
1490| 3840
1600} 4930

1120

1280

574350
1480

7-1:2

2740 1720
3800 2280
S060 2940
8520 3540

2510
3480
4630
5060

2410
3340
4440
5720

1510
2000
2570

3180 5670

4410 2360
2840

22450
3120
4150
5330

2330 1340
322D 178D
428D 2260
$51D 2840

3400
1850

1280
1690
2160
2700

2230
3080
4119
5280

1270
1670
2130
2630

2110
2920
3830
4980

1170] 2020
1531 2860
2180|4830

1140} 2
1500) 2

1440| 3

1120
1480
1840

2030

9-172

114

348D
463D
5061

3800 2280
5050 2930
6520 3640

2004 189D) 322)
2570
3180

40
4240 X

5720 | sE70

4419 2
2340

3124
4150
5330

1450
2360

3220 178D
428D 2260
5510 2848

2160] 4110

1630} 3000
2700] 5280

€70
2130
2840

24920
3480
4990

1500 2
1430] 3
2400] 4

1530 2840
1960| 3840
244D] 4030

1480
187¢
2350

19102

154

5050 2930
6620 3640

1630
5960

2570
3183

1440
5120

‘1‘1 10 2
5670 2

23604280 2280

2M0{ 5510 2840 5330

A150 21600 4110
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t Project: 900 E Washington in Coiton Sheet No:
ml ya mo 0 @ Project No:; MI2404043.00 Calc. By: Date:

Existing Sub-purlin anchors

PA/PAM/PAT . .
BAR/PARKE ANCHORS

This Purlin Anchor line provides a tested 11.500

Ibs. of pull value in 2000 pal caneretz, The heavily emboased Rook base
. la embedded 4" into concrete or mazonry.

The Purtin Anchor Surles ofier a varlsty of wond-to-concrete

DI wond-to-concrate-block

connections that satisfy

sngineering and code

requirements.

PAN or PARR—
Puglin ta ¥vall

PA Kowanciature

FA - Sutaind thdeg-d it wnthni— SHGthos 50 oy of zalvd

PAT - Peayaen a S tw @ —rtienan 18 It Lite o Bt

FAM. PATM. Froivces boe 4 o ronemie emesd Tent (0 5 masanny bock wo
SPAM Enagrt FRIMBD Iwist) )

AR~ 2 jimin rpwtmed anctoi—aciaty K uWu(ﬂﬁ-mm
STLEUT LT FAIRA Ado lovm actbecme sne PETHI
PARP-2 oo gyt 1) D73 Y

AND ATTACH PWA or PARP -Puriin lo | [ RITBNEAS _ mspsNLDu: |
STRAP ) Wen with W Joml Manger matlisd pore  leurne mam o o Ii
SEISMIC SO0 no_ | _ | et | Bt
: N TAIB T UR4T | 1298( | 2wwWe | 1890 #130
WALL TIES = -c> (V] “ut | 181 | swMB | B | o
' P20 | 3 | Toa@d | &R | $Md | 20
PATIA WS- | 2-wMi wo s
AT Mzl Ws [ 138 | akp 1740 180
QL T P23 F T BT VI ST isse 119
R FANZE | M | 18160 | 3whg | e | 20
* s gt p FRVZE | w13k | 3D 174D 2182
e | PARS Furlnn Anchors Install R 73U IHSR = o m5
25T S I & Cono: Bhock L PRRP | 7l N e
& PN | 66T | SRS - 130 | ‘1R -
2 UPARR | 5247 | 6-NSMR - 1550 080 -
=Y "ml’:| IR T w0 | 2a0 _ ‘
P I B-hSIh = Ry 245D

Cross secliors of PAT Inktalintion "Uses B diamelar bell ot slval K594 {asianors Inciuded

PR —Puriin to wall ACCEPTUED—Sap Aasearch Secormendm on Me 1211 olihoe

. luirabhs ol e nocp ef 11, jang DM Ge ke |Unfonm: Baking Cooal
Ceaprighl 1045 A s canlnud panireien oo 16a nalinio 2xwil msullin rsduced valu et
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t Project;__ 200 E Washinaton in Colton Sheet No:
mlya m 0 o. Project No: MI2404043.00 Calc. By: Date:
New girder cross-ties
" N Dirﬁéhsﬁ_s_ Fastener:; 5 Allowable o
|- Maaial - - {in.) | (in.) . Ml"‘}g‘ggm Tensl;)rslg.oads Deﬂ-gcﬁon
Mhtlmdel | Aschir | Mk L (160) aAtllﬂlghg'st
“ Base Body up ey oy | B | o so Da S Sie | Moot
@in) (ga) ot Bolts | (in) DF/SP SPEHF | 08
'. | | e . J B
!‘ | ! ! | 3%x3% | 11,350 9215 | 0471
| | | 1 @1 |awxdw| 12ess | o785 | 04t
|
. j | 5%x5%| 14,220 12085 | 0162
W W2 | % 3 7 | 4 | 3w ,20;'.0‘ v | 2% | 3% 3%x3%| 11775 9,215 0471
i ! e 3%x4% | 13,335 11,055 0.177
| RSN "1 R - ~ - -
' 31%xT% | 15435 13,120 0.194
' ,_ , 5%x5% | 15510 12,690 0.162
" f 3%x7%| 16735 14225 | 0491
g % 61 e
1
Blwe | % 3 7| 4 | e || au o o | (SFXTAL BT | 1250 L L
) | 3%x7vi| 19,360 15270 | 018
‘ | (5%x5% | 19,070 16,210 0137

1. To achieve published loads, machine bolts shall be installed with the nut on the opposite side of the holdown. If this orientation is

reversed, the Designer shall reduce the allowable loads shown per NDS requirements when bolt threads are in the shear plane.

2, All references to bolts are for structural quality through bolts (not lag screw or carriage bolts) equal to or betler than ASTM A307, Grade A.

3, HD19 with 1 1/4” anchor rod requires No.1 post (or better) to achieve published loads.

Page 35 of 40

PA

ol



m m ot o Project: 900 E Wasninaton in Colton Sheet No:
Iya 8 Project No____MI2404043.00 Calc. By; Date:
2024: HDB/+
. . . Holdowns
New sub-purlin and purlin cross-ties
B Trase preducts me crelobia with addtiznal cortedan prstectar. For mom informator, sse g 12
) Dimensioas Fasteners Allpwzble
M .
aterial (in) @n.) Mﬁmm Tension Loads Deflection
Model Member (160) al Highest | Code
m’“”‘”""'rmsawuauso&ms“"‘ Size =
) | {g2) pott | Bois | my | omse | sermF | Lo
1x3% | 1B 1610 0156
2%x3%| 2525 2145 £169
Bz | — | 12 | am | 2w | 2% | 8% | eu [ 1%| B | % | 2%
3Ix3% 3170 3,050 012
x| 2130 3,050 012
1%x3%| 2405 2,070 0153
2ws3n| 3750 3190 6.129
Bl moss | % | w |su| 3 |2 | om| 2w 1| 2 % | @)%
3x3% | 4505 3785 0.156
Ik13n| 493 2105 015
Zv3k | 6645 5,650 0.142
B nm | v | 10 | 5w | 3 | 2% |1w2%]2s| 1w 2 % | @)% |3wcdw| 7210 6215 0154
el | 7348 6.245 0155
ex3n| 7740 6.580 0159
x4 | 9920 8430 o178 | 1BC*,
| | % | 7 |ew |3 |om| 4 |2el1w]m]| w | g% FL.
Ikxsk| 920 8430 0.178 1A
%79 | 10,035 8.530 0179
exdB| 19,350 9275 0177
1 1 |3wxas| 26ss 10,765 AT
SLx5ig| 14750 12,085 D162
|z [ w | 2 7| a4 | 3w |zovie| 4% | 2% | 3% 34xd%| 11775 9,215 0471
4| 13335 11,055 Q177
1% | @
IexTH| 15435 13320 0194
swx5% | 15510 12,600 0.152
dxiv| 16725 14,225 2191
1% | @1
Syex5%| 16779 12,600 02
B o | % | 3| 7| 4 |3%|2r| 4% 2s]| 3%
x| 19360 15,270 018
1% | &1
5%15%| 10,070 16,210 0137

|. To achieve pubished koads. machine balls shal bo installed with the nut en tho oppacio cido of tho holdown
i this orsriaton i reversed, the designar shall reduce the Bawstks loads shoan por NUIS rozuramoents
when bait threads ars 1 the shaar plane

2. Allelerences 1o bolls are for siruciurat quaiity 1rough balis (not g soreey of cariago bolls) equel (o o batior
than ASTM AZD7, Grvdio A

2. HD19 wilth § % znchor 13xd rogutas Ne b past jor betion 1o actieve pubishad foods
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.t Project:____900 E Washinglon in Colton Sheet No;
m Iya m o 0 ® Project No: M|12404043.00 Calc. By: Date:

1985: ST/FHA/MST/HS

New purlin cross-ties Option #2 Strap Ties

| ' Clear | Fasteners | DF/SP Allowabls | SPR/HF Allowable |
Mﬁgel ‘ Span (Total) Tension Loads | Tension Loads !
- (i) (in.) (160) | (160)
i 24 | (14)0.162x 2% 1,720 1500 |
B wmsta7 | 18 | (20j0162x 2% 2460 | 2140 |
| | 16 | @20162¢2% 2705 2,365
| 24 | (26)0162x2% 3210 2780
B| MSM8 | 18 | (390162x2% 3,850 3,425
AR (Qd\ 0182 v 214 4 200 . 2 £40
30 | (34)0.162%2% 4,605 : 3,995
B | msTe0 24 | (40)0.162x2% 5240 | 4700
18 | (46)0.162x2% 6,235 5405 |
30 | (48)0.162x2% 6,505 5.640
B | MsT72 | 22 | (590162 2% 6730 | 6345
| 18 | @e20t2x2% | 6730 6475

1. See General Notes for Straps and Ties.

2. Install bolts or nails as specified by designer. Bolt and nail values may not be combined.

3. Allowable bolt loads are based on parallel-to-grain loading and minimum member thickness: MST — 2 1/2".

4. Splitting may be a problem with installations on lumber smaller than 3 1/2"; either fill every nail hole with 0.148" x 1 1/2" nalls or fill every
other hole with 0.162" x 2 1/2" nails. Reduce the allowable load based on the size and quantity of fasteners used.

5. Fasteners: Nail dimensions in the table are listed diameter by length. For additional information, see Fastener Types and Sizes Specified
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Section 91.9108 Analysis and Design

For the purpose of this section, "ancharage system(s)” shall mean all structural ziernents, which
suppo. ts the wall in the lateral direction, Including wall ancharage and continuity tie (cross-tie)
ronnectors in suhdlaphragms and main diaphragms for retrofit and recairs,

91.9108.1 Wall Panel Anchorage

Corcrata walls shall be anchored to all floors and roofs which provide lateral support for
the wall. The anchorage shall provide & posithve direct connection between the wsi' and
floor or roof construction capable of resisting a horizontal force equal to 30 percent of the
tributary wall weight for all buildings, and 45 percent of the tributary wsli weight for
essantial cuildings, or 3 minimum force of 250 pounds per linear foot of wzil, whichever is
greater. The required anchorage shall be based on the tributary wall panel assuming simple
supports at floors and roof,

EXCEPTION: Alternate design may be acproved by the Superintendent when justified by
well established principles of mechanics.

91.9108.2 Special Requirements for Wall Anchors and Continuity Ties

The steel elemeants of the wa!l anchorage syst=ns and continuity ties shall be desigried by
the altowable strass design method using & laad fscior of 1.7, The /3 stress increase
permitted by CBC Section 1605.3.1.71 shall not be permitted for materials using allowsble
stress design methods.

The strength design specified in LBC Section 1912, using a load factor of 2.0in lieu of 1.4 for
earthquake loading, shall be used for design of embedment in concrete.

wall anchors shall be provided to resist out-of-plane forces, independent of existing shear
anchors.

EXCEPTION: Existing cast-in-place shear anchors may be used as wall anchors if the tie
elermnent can be readily attached to the anchors and If the engineer or architect can
establish tension values for the existing anchors through the use of approved as-built
plans or testing, and through analysis showing that the bolts are capable of resisting the
total shear load while being acted upon by the maximum tension force due te
earthquake. Criteria for analysis and testing shall be determined by the Superintendent.

Expansion anchors are not allowed without special approval of the Superintendent.

25

foN

Attaching the edge of plywoad sheathing to steel ledgers is not considered as complying  SMERT

with the positive anchoring requirements of the Code; and attaching the edge of steel decks
to steel ledgers is not considered as providing the positive anchorage of this Code unless
testing and/or analysis are parformed, which establish shear values for the attachment
perpendicular to the edge of the deck.
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