CITY OF SACRAMENTO Permit No: 0010964

1231 I Street, Sacramento, CA 95814 Insp Area: 2
Site Address: 6945 SIERRA BONITA WY SAC Sub-Type: RES
Parcel No: 029-0402-001 Housing (Y/N): N
CONTRACTOR OWNER ARCHITECT

1 ESS CO WONG CHUCK M/ALICE L

PO BOX 41863 6945 SIERRA BONITA WY

SACRAMENTO CA 95841 SACRAMENTO CA 95831

Nature of Work: REROOF TILE MONIER. LIGHTWEIGHT

CONSTRUCTION LENDING AGENCY : [ hereby affirm under penalty of perjury that there is a construction lending agency for the performance
of the work tor which this permit is issued (Sec. 3097, Civ. C).

I ender's Name Lender'sAddress

LICENSED CONTRACTORS DECLARATION: 1| hereby affirm under penalty of perjury that I am licenseq under provisions0f Chapter 9

(commencing with section 7000) of Division 3 of the Business and Professions Code and my license is in full force and

-2 29w . .
| 1cense ('lassi'{-i‘%[ License Number 3 & 3 LEY Dae C]- 2~ 00  Contractor Signature

OWNER-BUILDER DECLARATION: | hereby affirm under penalty of perjury that I am exempt from the contractors License Law for the
fullowing reason (Sec. 7031.5, Business and Professions Code; any city or county which requires a permit to construct, alter, improve, demolish, orrepair
any structure. prior to its issuance, also requires the applicant for such permit to file a signed statement that he or she is licensed pursuant to the provisions
of the Contractors License Law (Chapter 9 (commencing with Section 7000) of Division & of the Business and Professions Code) or that he or she is
exempt theretrom and the basis for the alleged exemption. Any violation of Section 7031.5 by any applicant for a permit subjects the applicant to a civil
penalty of not more than five hundred dollars ($500.00);

1, as a owner of the property, or my employees with wages as their sole compensation, will do the work, and the structure is not intended or oftfered
tor sale (Sec. 7044, Business and Professional Code: The Contractors License Law does not apply to an owner of property who builds or improves
thereon. and who does such work himself or herself or through his/her own employees, provided that such improvements are not intended or offered for
sale  If, however. the building or improvement is sald within one year of completion, the owner-builder will have the burden of proving that he/she did
not build or improve for the purpose of sale.)

_ L. as owner of the property, am exclusively contracting with licensed contractors to construct the project (Sec. 7044, Business and Professions
Code: The Contractors License Law does not apply to an owncr of property who builds or improves thereon, and who contracts for such projects with a
contractor(s) hicensed pursuant to the Contractors [.icense Law).

___ Famexempt under Sec. B & PC tor this reason:

Date Owner Signature

IN ISSUING THIS BUILDING PERMIT, the applicant represents, and the city relies on the representation of the applicant, that the applicant verified
all measurements and locations shown on the application or accompanying drawings and that the improvement to be constructed does not violate any law
or private agreement relating to permissible or prohibited locations for such improvements. This building permit does not authorize any illegal location of
any improvement or the violation of any private agreement relating to location of improvements.

I certify that | have read this application and state that all information is cotrect. 1 agree to comply with all city an(Q county ordinances and state Jaws

relating to building construction and herby authorize representative(s) of this city to ent\?’( the/?o emention?( erty for inspection purposes.
P n- D _ . ‘
Date 77 £ D-DOD Applicant/Agent Signature Al / 8L "_ﬂ,/\

WORKER'S COMPENSATION DECLARATION: [ hereby affirm under penalty of perjury one of the following declarations:
1 have and will maintain a certificate of consent to self-insure for workers' compensation as provided for by Section 3700 of the Labor Code, forthe
performance of work for which the permit is issued.

»Z‘ I have and will maintain workers' compensation insurande, :as rp%%_inggiby.Section 3700 of the Labor Code, for the performance of the work for
which this permit is issued. My workers' compepsatton insurawcE cartier ﬁd’ﬁo?iéy number are:

Cyré STATE FUND . Ry Number 1353545-00 Exp Date  07/01/2001
e e e .- S i
s ¥ S
(This section need not be completed it the permit is for $100 or less) ify that in the performance of the work for which this permit is issued,l

shall not employ any person in any manner scg' ' q@ﬁwﬁﬁ}g’g{%‘ ‘e
subject to the workers' compensation provision‘r ‘,"{qmé‘{'fh‘dtdb&i' Hes
AR il RJLh el o

Date 0 L a2 DD Applicant Signature

ia and agree that if 1 should become

pensatign laws of Cali
se provisions.

1 fort| h comply witif t

7

24 _/\ AL b /4

7 P v A =

WARNING: FAILURE TO SECURE WORKER'S COMPENSATION COVERAGE 1S UNLAWFUL AND SHALL SUBJECT AN EMPLOYER TO
CRIMINAL PENALTIES AND CIVIL FINES UP TO ONE HUNDRED THOUSAND DOLLARS ($100,000) IN ADDITION TO THE COST OF
COMPENSATION, DAMAGES AS PROVIDED FOR IN SECTION 3706 OF THE LABOR CODE, INTEREST AND ATTORNEY'S FEE.

THIS PERMIT SHALL EXPIRE BY LIMITATION IF WORK IS NOT COMMENCED WITHIN 180 DAYS.
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t§ Rpere are exposed 6x10 and 6x12 beams at the eave overhangs where the roof
N {%{

. b LA EOTRRE
The vaulted Family Room attic space was not accessible

am at this location was visible from below. The beam is a 6x14 beam spanning
imately 24ft from an interior isolated column in the Family Room to the
edroom/Family Room wall. The beam appears to have adequate support at

end.

extends beyond the interior space to creaie a covered exterior patio. The maximum
span of this type of beam is approximately 17 ft clear. The beam appears lightly

loaded and is likley such a large beam primarily for architectural considerations.

i SHL il G e IR L
W ‘:‘ or to installing the new 7/16” OSB and new roof tile. Furthermore,
,_‘J’;fu hstruction sequencing during the loading of the existing roof with the new roof tile bundles is
L AL IO
: 4.
wen e Y Tnstall end and intermediate braces at the 4x14 beam pocketed in the ceiling above the
Framing o Living Reom per Sketch #M.
Strengthentfzg POl 79 Where rafters are spaced at 247 centers, and rafter spans exceeding 107-0” (measured
wher e required. horizouta’ly), add a support. to the rafter _x.’ith a new strut and/or purlin supporied at
S R [PEIREIT existing bearingv! i.logaiion 3y Sen Aﬁ“ﬁg‘lmf;;; D. e '
' ' o,

3. Where rafters are spaced at i5” centets, and rafter spans excecding 117-67 (messused
horizontally), add a support to the rafter with a new strut and/or puriin supported at '
existing bearing wail locations. See Appendix D.

)

4. Verify that all 2x8 hip and valley beams have a support location (strut, brace, bearing
wall) at 10°-0” maximum intervals. Where there is no existing support, install a new
double 2x4 strut to bearing wall as required to achive the span requirement listed
above. See Appendix D.

- 5. Verify the the ridge beam ands hip beam connection above the Garage is braced to
P existing Garage side wall nearest the connection. Also verify that the ceiling joists in
AT s the Garage are parallel and are fastened to, the existing roof rafters at this location.
Vd PT f OIQ-* ‘, Install 1x6 collar ties to the existing rafters if the ceiling joist are not parallel.
AR i L
a2
! 6. Verify that the existing Garage header at the 164 opening , is a 4x14 , or 6x12,
minimum header. If it is a 4x12 header, add one layer of ¥2” CDX plywood to the
inside face and nail with 8d nails and 4”centers each way and at all plywood edges.
[
_Construction / 7. While installing the new tile; do not stack tile bundles on hip or vailey beams; do not
sequencing; stack more than one tile bundle on any single rafter; and do not stack tile bundles on
adjacent rafters.
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Limited Structural
Roof Assessment Report
Of
6945 Sierra Bonita
Sacramento, CA

Prepared for :
Dennis Giles

Property owner:
Chuck Wong
6945 Sierra Bonita
Sacramento, CA

Job No. 2000-15

August 17, 2000
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Job Number:
Property:

#2000-15 Page 1
6945 Sierra Bonita, Sacramento, CA

Report The report is intended to be read and understood in its entirety, however, for clarity and easy
Format: reference the report is separated into the following sections:
1. Introduction & Limitations
2. Field Inspection Summary
3. Recommended Strengthening
Appendix A — Plan View of Building
Appendix B - Calculations
Appendix C — Sketche(s) of Recommended Strengthening
Appendix D — Monier Duralite Load and Engineering Tables
Purpose and This report was prepared at the request of Dennis Giles and the property owner Chuck Wong
Scope of to provide a Str}nctural Engineer’s assessment of the existing roof. The scope of this report is
Report: to assess the existing roof- adequacy for new roof dead loads resulting from a planned roof
) replacement using Monier Duralite tiles, and to determine any roof strengthening required
prior to the addition of the new roof.
Basis of This report is based solely on information gathered during the following investigation(s) and
Report: review(s):
e Field Inspection performed on August 16, 2000.
e JA Engineering performed limited independent calculations and conformance checks to
the 1997 Edition of the Uniform Building Code to verify conclusions.
New Roof. _ Without Ceiling Load at Flit Ceiling:
Loadi'hlg: (N) Tile Light Wt. = 5.8 psf Monier Duralite (See Appendix D)
(N) 30 # Felt = (.3 psf
(E) 2X6 Framing @ 24” & 16” = 1.6 psf
(N)7/16” plywood = 1.5 psf
(E) 1x4 skip shtg, =22 psf
Total Roof (N) Dead Load = 11.4 psf
Use =12.0 psf
With Ceiling Load at Vaulted Ceiling:
Same as Above =11.4 psf
(E) 2x6 Ceiling Joist = 1.6 psf
Insulation = 1.0 psf
Misc. = 1.0 psf
Total Roof Dead Load = 15.0 psf
Use = 15.0 psf
Roof Live Load = 16,0 psf w/ Load Duration Cd =1.25
Report The conclusions and recommendations in this report are limited to the scope as defined above.
Limitations: Assessment of the structure for wind load, earthquake load, and any other loading not directly
related to the proposed new roof is beyond the scope of this report. Although a partial roof
attic inspection was performed, this report should not be interpreted to mean that every
potential structural deficiency in the building or roof has been uncovered.
This report represents the opinion of James Accinelli, Licensed Structural Engineer, and is
based on a limited investigation of the subject building using industry standard assessment
methods and analytical techniques conforming to the requirements of the Uniform Building
Code. All dimensions in this report are approximate.

RN SRS e e s e
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Job Number:
Property:

#2000-15 Page 2
6945 Sierra Bonita, Sacramento, CA

Inspection Date:
Inspecting Engineer:
Assisting Inspector:
Also Present:

August 16, 2000
James Accinelli, S.E.
None

Mr. Chuck Wong

Limitations of
Inspection:

Information resulting from this inspection is limited to the features of the subject
building accessible and witnessed during the field inspection. Where portions of the
building were not accessible, construction details were estimated based on similar
construction at other locations on the site. Should existing conditions be uncovered
during construction which differ significantly from those described in this report, the
contractor should immediately notify the engineer of such differing conditions to verify
that the conclusions of this report are still applicable.

Location of
Inspection:

Inspection was limited to accessible and visible portions of the following areas:
«  House Interior '

e House Exterior

* Attic above Bedrooms at West Wing of House

s  Garage Interior

Inspection of the Attic space above the, Kitchen, Family Room, North Bedroom Wing,
and Garage was not performed due to limited or no access.

General Description:

The structure is a one-story wood framed single family residence with redwood exterior
siding, an 2xisting wood shake roof, and a raised wood first floor. The first floor is

- presumned supporied on interior concrete isolated footings andd a perinreter concrele

grade beam foundation. The owner, Chuck Wong, stated that the house was built in
1979, which appears consistent with the observed construction techniques and materials.

Existing Roof
Framing Description

—

Roof sheathing is 1x4 skip sheathing spaced at 3.5” centers. The sheathing is to
remain in-place under new 7/16” OSB.

2. Roof rafters are 2x6 DF spaced at 24" centers generally spanning approximately 8’-

0” between purlins and/or individual struts. Rafters at the vaulted Family Room
appear to be spaced at 16 centers as viewed from the exterior eave overhangs,

3. The typical ceiling joists are 2x6 DF spanning parallel and perpendicular to the
rafters. generally, where ceiling joist are perpendicular to the rafters, there appears
to be 1x6 collars ties spaced at 48" centers connecting opposing rafters.

4. There are 2x6 purlins supporting most rafters with 2x4 braces to bearing walls at
approximately 48" centers. generally, where purlins are not installed, it appears there
is an individual strut installed to support the rafters, valleys, and hips.

5. Typical ridge, hip, and valley beams are 2x8 DF and they generally appear braced
to bearing walls at regular intervals.

6. There is a 4x14 (approximate) beam pocketed in the ceiling above the Living Room
approximately above the front window wall west of the front door. The beam is
supporting several short struts to the rafters and valley beam at that location. The
beam does not appear to be adequately braced against lateral torsional buckling.
See recommendation number 1.
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New Roof Check Date: 17-Aug-00

Joist, Rafter & Beam Calculations

Typical Typical | ypcal | Ridge 17’ Long

Rafter at | Rafter at | Rafter w/ | Beam at | Garage | Beam at
Beam Name 16" 24" Ceilig Vault Header Entry
Beam Section 2x6 2x6 2x6 6x14 4x14 6x10
Species DF-#2 DF-#2 DF-#2 DF-#2 DF-#2 DF-#2
Beam Width in 1.501 - 1.50 1.50 5.50 3.50 5.50
Beam Depth in 5.50 5.50 5.50 13.25 13.25 9.50
Le: Unbraced L ft 2.00 2.00 2.00 1.33 2.00 2.00
- Fb-1997 UBC psi 1310 1310 1310 1235 1235 1235
Fv - 1997 UBC psi 95 95 95 95 95 95
E - Modulus ksi 1600 1600 1600 1600 1600 1600
Cd - Load Duration 1.25 1.25 1.25 1.25 1.25 1.25
Member Type sawn sawn sawn sawn sawn sawn
Repetative Stress  Y/N Y Y Y . N N N

Span (or maximum; ft 115

Spacing ** in 16 12
Dead Load ** ibs/sf 12 12 135
Live Load ** bs/st 16 16 16 128 208 144

" use 12" spacing if single beam & load with Ibs/ft

Mmax @ Center _in-k. - 8.40 8 4.2

5

fo: Actual ™ orolok 11110k 820| ek 1331]ok  1511fak
Fb: Allowable 1638| 1638 1638| 1544 1544
fv: Actual 39 51 38 61 104 68

Fv: Allowable 119 119 119 119 119 119

Reactions
Left End DL

L
Max DL+LL Ibs 215 280
Right End DL Ibs

LL Ibs

Max DL+LL Ibs
Deféction:
Delta Center DL in .
L/Delta (DL Only) 729 739
Delta Center LL in -0.252 -0.216
L/Delta (LL Only)  L/360 547 555
Delta Center (D+L) in -0.442 -0.379
L/Delta (D+L) L/240 313 317
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—ERE UM DURALITE LIGHTWEIGHT CONCRETE TILES + RCOF SPAN TABLES

00F SPAN TABLE

ENGINEERED FOR DURALITE & PREMIUM
DURALITE LIGHTWEIGHT CONGRETE ROOF TILES

ENGINEERED FOR DURALITE AND PREMIUM DURALITE + :

STIL ILIYONOD LHOIBMLHOIT ILTvHNA WNIW3Hd ONY 3LMvHNG'HO4 G3HIINIONT -

INNOVATIVE ROOFSCAPES

REROOF DIVISION OFFICES

Hawaii Southern California

ALITE LIGHTWEIGHT CONCRETE TILES » ROOF SPAN TABLES -

91-185 Kalaeloa Bivd. ) 1990 Riverview Dr.
Ewa Beach, Qahu, HI 96707 San Bemardino, CA 92408
Ph: 808-682-4523 Oregon Ph: 909-796-8324

7
Northern California izl.e :000621?6382 ' Washington
Winters, CA 95694 ' Tacoma, WA 98444
Ph: 800-473-1360 Ph: 800-451-0500
Fx: 916-795-1378 . Fx: 206-584-5989

AND PREMIUM DUR

ICBO Report #2093 (August 1994); Los Angles, California Research #23250
NIONT + §379Y1 NYdS 4004 » $3711 3135ONOD THOIFIMIHDN 3LTYsNa WNIN3Hd d

J1vdNa BO4 G3IHIINIONT + SI18VL NYdS 4004 +

J1TVHNC 404 03433 NY
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SPEAKING A GCOMMON LANGUAGE

FOR THE PROPER USE OF THIS BOOKLET, IT IS ESSENTIALTHATWE UNDERSTAND EACH OTHER'S
LANGUAGE. AGLOSSARY OF TERMS HAS BEEN PROVIDED AT THE BACK OF THE BOOK. INADDITION,
BELOW ARE ILLUSTRATIONS WHICH IDENTIFY THE ROOF'S STRUCTURAL MEMBERS.

ROOF DETAIL
1. Roof Rafter 6. Beasing Wall
2. Continuous Ceiling Joist or Rafter Tie 7. Slope inches of rise per 12° of run
3. Perlin 8. Overhang
4. Stnut (Brace or Kicker) - 9. Out Riggers
5. Horizontal Ridge Beam
T E DARE
MEASURING THE SPAN
HORIZONTAL  STRUT .. SPAN SPAN !
RIDGE BEAM N e i
PERLIN
ROOF RAFTER~__ o
OVERHANG | OVERHANG

N e

/

RAFTER TIE DOUBLE PLATE
BEARING WALLS

DISCLAIMER: ThsseCharlsandTablesammadeavailablebyMonierInc.forthesolepurposedassessingﬂnallowablespmsofspedﬁc
members in existing roof structures only. Theymnotinanywayimendedtobeusedasemagﬁde«arewnmendaﬁonfumf
strengthening of restructuring. MymangesmeﬁsﬁmMresneedtobemoommmdedbyaquaﬁﬁedengineer. Also, if the *assumed
conditions* do not exist, the roof should be examined by a structural engineer.




SPAN GHART UPDATE TO 1994 UBC

DESIGN CRITERIA FOR ROOF SPAN CHART T0 COMPLY WITH THE
1994 UNIFORM BUILDING CODE.

LUMBER: DOUGLAS FIR & LARCH: TABLE NO. 23-1-2-4

DEFLECTION: LIVE LOAD ONLY WITH PLASTER CEILING = L/360
UIVE LOAD ONLY WITH OUT PLASTER CEILING = L/240
LIVE LOAD PLUS DEAD LOAD WITH PLASTER CEILING = L/240
LIVE LOAD PLUS DEAD LOAD WITHOUT PLASTER CEILING = L/180

DEAD LOAD VILLA (psf) FLAT (psf) DEAD LOAD + FRAMING
TILE 5.8- 74 VILLATILE FLAT TILE
SPACED SHEATHING 13 1.3 CASE 1 8 10
1/2° THICK PLYWOOD 15 1.5 CASE 2 91 11
EXISTING ROOFING 3 3 :

UNDERLAYMENT 0.3 0.3

FRAMING depends on size and spacing

LIVE LOAD LESS THAN 4:12 = 20 PSF

GREATER THAN 4:12 = 16 PSF
INVESTIGATE ROOFING-LOADS FOR THE FOLLOWING CONDTIONS AT LL=20 AND 16 PSF:

1. NEW TILE OVER TYPE 30 FELT UNDERLAYMENT OVER NEW BOARDS LAYED BETWEEN EXISTING SPACED
SHEATHING. DEAD LOAD = 2.2 PLUS FRAMING & TILE.

2. NEW TILE OVER 1/2" PLYWOOD SHEATHING PLUS TYPE 30 FELT OVER EXISTING SPACED SHEATHING.
DEAD LOAD = 3.3 PSF PLUS FRAMING & TILE.

BASIC FORMULA:
BENDING: FB =M/S LB = (1152 X Fb x ZWs)"5
SHEAR: FV=15V/A LV=192xFvx AWS

DEFLECTION = 5WL"4/384E Ld = (EN/(37.5xWxs)).33333  for 1/240
| Ld = ((E1/28.125 x W x £))~.333333 for 1/180




SPAN CHAKT UPDATE TO 1994 UBC

W= applied roof load in psf (tile, wt. material dead load plus live load)
§ = spacing in inches

Fb = fiber bending stress of lumber

Fv = shear stress of lumber

E = modulus of elasticity of lumber

| = moment of inertia of beam or rafter

A = area of rafter or beam

Z = section modulus of rafter of beam

1994 REQUIRES ADJUSTMENTS FACTORS TO BE USED WITH VISUALLY SAWN LUMBER AS SHOWN IN TABLE A (TABLE 23-1-
A-6, L994 UBC)

LOAD WET | TEMP SiZE | VOLUME | FLATUSE | REPETITIVE | CURVATURE FORM
ITEM | DURATION | SERVICE| FACTOR |FACTOR(1)| FACTOR(2) | FACTOR(3) | MEMBER FACTOR (5) FACTOR
FACTOR | FACTOR FACTOR 4
A cd cm o ct ov Clu cr Ce ot
Fv Cd, cm o ot . ' ' ’ :
E * Cm Ct L * * x L

1. SIZE FACTOR, Cf, SHALLAPPLY ONLY TO VISUALLY GRADED SAWN LUMBER MEMBERS AND TO ROUND TIMBER
BENDING MEMBERS.

2. VOLUME FACTOR, Cv, SHALLAPPLY ONLY TO GLUED-LAMINATED TIMBER BENDING MEMBERS.

3. FLAT USE FACTOR; Cfu, SHALL APFLY ONLY TO DIMENSION LUMBER BENDING MEMBERS 2 INCHES TO 4 INCHES
THICK.

4. REPETIVE FACTOR, Cr, SHALL APPLY ONLY TO DIMENSION LUMBER 2 TO 4 INCHES THICK.

5. CURVATURE FACTOR, Cc SHALL ONLY CURVED PORTION OF GLUED LAM BEAMS.

FACTORS DETERMINED FROM SECTION 2304.3 OF THE CODE

Cd = DURATION FACTOR = 1.25

Cm = WET SERVICE FACTOR = 1.0 (NOT ANTICIPATED TO BE IN SERVICE AT GREATER THAN 19 PERCENT FOR
EXTENDED PERIOD OF TIME. '

Ct = TEMPERATURE FACTOR = 1.0 (NOT USED AT T> 100 F. FOR PROLONGED PERIODS.

Cr = REPETITIVE MEMBER FACTOR = 1.15 (MEMBERS TO BE SPACED NO GREATER THAN 24 INCH CENTERS)

Cfu = FLAT USE FACTOR NOT APPLICABLE.

Cv = VOLUME FACTOR NOT APPLICABLE FOR SAWN MEMBERS.




SPAN GHART UPDATE T0 1994 UBC

SIZE FACTOR, CF, ARE AS FOLLOWS FOR BENDING STRESS

FB
GRADES OF LUMBER WIDTH THICKNESS
27& 3 'y

SS #1&BTR, #1 23,4 15 15
#2 AND #3 5 14 14

6 13 13

8 1.2 13

10 1.1 1.2

12 - 1 1.4

14 & WIDER 0.9 1
FRAMING DEAD LOAD
2X4@12=1.3PSF 2X10@ 12 = 3.35 PSF
2X4@16=1.0PSF 2X10@ 16 =25 PSF
2X 4@ 24 =0.65PSF 2X10 @ 24 =1.7PSF
2X6@12=20PSF 2X12@12=41PSF
2X6@16=1.5PSF 2X12@ 16=3.1PSF
2X6@ 24 = 1OPSF—— -2 X 12 @ 24=20PSF
2X8@12=26PSF 2X14@ 12=4.8PSF
2X8@16=2.0PSF 2X14 @ 16 = 3.6 PSF
2X8@24=13PSF 2X14@ 24 = 2.4 PSF
SPAN CHART DESIGN CONDITIONS
DEAD LOAD TOTAL LOAD WITH LL=2 TOTAL LOAD WITH LL= 16
VILLATILE | FLAT TLE VILLA* FLAT* VILLA* FLAT*

CASE 1 8 10 28 30 24 26
CASE 2 9.1 1.1 29.1 311 25.1 27.1

~ *ADD FRAMING LOAD TO LOADS SHOWN BELOW TO OBTAIN TOTAL LOAD.




SPAN CHART UPDATE T0 1984 UBC

LUMBER PROPERTIES LUMBER DESIGN VALUES FOR DOUGLAS FIR
A-AREA | Z= SEC MOD MOl | gradejsize Fb Fv " E

2X4 | 525 3.06 5.36

2X6 | 825 7.56 2080 | 2TO4TH | 1450 % 19

2X8 | 1088 13.14 4764 | 2°ANDWIDE | 1000 95 1.7

2X10 | 13.88 21.39 98.93 875 9% 1.6

2X12 | 16.88 31.64 177.97

2X14 | 19.88 43.89 290.78

ax4 | 1225 7.15 1251

4X6 | 19.25 17.65 4853

axs | 2538 30.66 - 111.15

4X10 | 3238 49.91 230.84

4x12 | 2938 73.83 415.28

aX14 | 4638 102.41 678.48

4X16 | 53.38 135.66 1034.42

6X6 | 3025 27.73 76.26

6X8 | 4125 51.56 193.36

6X10 | 5225 82.73 392.96

6X12 | 6325 121.23 697.07

8X8 | 56.25 70.31 263.67

8X10 | 71.25 112.81 535.86

DETERMINE LUMBER DESIGN STRESS BY APPLYING ADJUSTMENT FACTORS.

FB Cd cm ct Cr Fb' Fv E
58 1450 1.25 1 1 1.15 2084 119 1.9*10%
# 1000 1.25 1 1 1.15 1438 119 1.7*10%6
#2 875 1.25 1 1 1.15 1258 119 1.6"10"6




FROM 1994 UBC TABLE 23-1-X-1 VALUES FOR JOISTS AND RAFTERS (VISUALLY GRADED =

ASSUMPTION

SPAN CHART UPDATE T0 1934 UBC

LUMBER) SELECT THE DESIGN VALUE FOR DOUGLAS FIR-LARCH.

LUMBER & GRADE SIZE DESIGN VALUE IN BENDING FB
NORMAL |  SNOW 7-DAY E
SELECT STRUCTURAL 2X4 2500 2875 3125 1.9X10%
NO. 1 1725 1985 2155 1.7X10%6
NO.2 1510 1735 1855 1.6 X 106
SELECT STRUCTURAL 2170 2495 2710 19X10%
NO. 1 2X6 1495 1720 1870 1.7X10%
NO.2 ) 1310 1505 1635 1.6 X 106
SELECT STRUCTURAL . 2000 2300 2500 1.9X10%
NO. 1 2X8 1380 1585 1725 17X 10%
NO. 2 1210 1390 1510 1.6 X 106
SELECT STRUCTURAL . 1835 2110 2295 19X10°6
NO. 1 2X10 1265 1455 1580 1.7 X 10%
NO. 2 1105 1275 1385 16X 106
SELECT STRUCTURAL 1670 1920 2085 TaX106
NO. 1 2X12 1150 1325 1440 1.7 X10%
NO. 2 1005 1150 1260 1.6 X106
TABLE A- ALLOWABLE SPARN FOR EXISTING RAFTER, FEET
{ ]
TYPE: VILLA DOUGLAS FIR NO.2
UBC 1994
ROOF SLOPES LESS THAN 4:12 ROOF SLOPES 4:12 ot GREATER
ROOF CONSTRUCTION TYPES ROOF CONSTRUCTION TYPES
 CASE1 CASE 2 CASE 1 CASE 2
RAFTER | SPACING | SPACEDSHEATHING | PLYWOODSPACED | SPACED SHEATHING | PLYWOOD, SPACED
SIZE | (INCHES) FILL SPACE SHEATHING FILL SPACE SHEATHING
30# FELTANDTILE | 30# FELTAND TILE 30 # FELTAND TILE | 304 FELTAND TILE
12 910" 910 106 105"
2X 4 16 g1 g 1" 98 98
24 Eals 70 85" 85"
12 157 154 16'8 168"
2X6 16 146" 120" 15'1° 15'1*
24 111" 11" 8 12107 12T
12 04 07 2111 21'10°
2X8 16 182 1710° 19'6° 19'1°
24 150" 149 162 15" 10°
12 25'1° e 2610° 2% 3
2X10 16 20 28 28 21
2% 184 171 97 192
. 12 @’y 28y 09 201"
2X 12 16 o7 1° 24 11" o7 1" %7
2 2r e 208 2T 2 1°
=

T




A N T A L E
UBC 1994
ROOF SLOPES LESS THAN 4:12 ROOF SLOPES 4:12 or GREATER
ROOF CONSTRUCTION TYPES ROOF CONSTRUCTION TYPES
CASE 1 CASE 2 CASE 1 CASE 2
RAFTER | SPACING | SPACED SHEATHING | PLYWOOD,SPACED SPACED SHEATHING | PLYWOOD, SPACED
SIZE | (INCHES) FILL SPACE SHEATHING FILL SPACE SHEATHING
30# FELTANDTILE | 30#FELTANDTILE 30#FELTANDTILE | 30# FELTAND TILE
12 100 g10" 107 07
2X4 16 g1t g1 g g8
24 710" T g5 79
_ 12 15'6" 15'5" 168" 16'8"
2X6 16 14’ ¢* 139 1507 108
2 e wa 124 121
12 20 190" 21'6° 21" 1°
2X8 16 Naa 73 1810° 183
2 146" 143 157 15'3°
12 Py 3 2511 255
2X10 16 e 200 29 24
24 7T 74 1810° 186
12 711 75 08 %
2X12 16 246 21 %' 1" 25'g°
o4 20 4" 20 0 2e 21" 4"




TABLE G: ALLOWABLE SPAN FOR DOUBLE RAFTER, FEET

TYPE: FLAT & VILLA * DOUGLAS FIR N0.2

ROOF SLOPES LESS THAN 4:12 ROOF SLOPES 4:12 or GREATER
ROOF CONSTRUCTION TYPES ROOF CONSTRUCTION TYPES
CASE1 CASE 2 CASE 1 CASE 2
RAFTER | SPACING | SPACED SHEATHING PLYWOOD, SPACED SPACED SHEATHING PLYWOOD, SPACED
SIZE (INCHES) FILL SPACE SHEATHING FILL SPACE SHEATHING
#30 FELTAND TI.E 30# FELT AND TILE 30# FELT AND TILE 30# FELT AND TILE
12 110" e 125" 123
22x4 16 10'10° 10' 8" 1wa e
24 95 9 3 g10" ga
12 188 18'5° 97 19'3*
 22X6 16 170 169" 17 76
24 10y 17 15 6" 153"
12 % 24' 3" 29 25' "
22X8 16 22 & 21 25" 23
24 196 19'% 206" 2007
B 27 s T are 324" T 32'5°
22X10 16 28 6 28 1° 29'11° 29' "
2 240" 24'6* 261" 25'g"




TABLE D: OPEN BEAM RAFTER SCHEDULE FOR ALL TILES
FOR ALL LOAD GASES » ROOF SLOPE LESS THAN 4:12

MAX. RAFTER BEAM SPAN (L)

LUMBER MAX. SPACING (OC)
SIZE LUMBER GRADE 32IN. 48IN. 60 IN.

ss g1” ralis T3 610"
4x 4 # gy Ty 7T 6y

#

ss 140 123 "y 108
4x 6 # 139° 12 0° 11 10'6"

n

8s 18'4" 160 14'10° 140
4x 8 i 180 159 wr 13’9

#

ss 234 20' 4 18'11° irg

4x10 . .l o#m L &80 200 o188 LU

#

8s P2 K 249 20 27T
4x12 #1 710" 28 26" 206"

#2

sS 330 289 %9 25' 1"
4% 14 # 331 78 2%y 29

#2

sS 1510 1310 12'10° 121
6x 6 " 157 37 127 110

#2

S 216" 18'9 175 16’5
6x 8 # 2 18'6" 17 16' 2"

#

sS 70" 27 2111 207
6x10 # %7 z3r 217 2073

#

S r<8. g 208 19 181
8x8 # 233 203 18'10 17e

#2




TABLE E: OPEN BEAM RAFTER SCHEDULE FOR ALL TILES
FOR ALL LOAD CASES © ROOF SLOPE 4:12 OR GREATER

MAX. RAFTER BEAM SPAN (L)

LUMBER

MAX. SPACING (OC)

) 48 IN. N,
SIZE LUMBER GRADE 32N 60
4x 4 i? 9] 6. 8' 3' 7| 9|| 7' 3|I
] 8’0’ 7' " 7:01
" 92 5
ox 6 ﬁ? 1410 13'$
4 12
- 144
ax 8 > 191" 168" 155 147
18'5 161 1411 140"
#2
4x10 5 249 218 201 18'11"
X # 2311 2010 194 183
#2
ax12 is 300 26'3 YTy 22
* 290 253 236" 219
w2
Ax14 5 wr 2910° ry 261"
X #1 344 29’ 4" o8 7" 291"
#
6x 6 " 185 g 134 126
! 162 e 131" 124
#2
6x 8 " eri 9 179" 16'g"
24’8 181" 177 168
#2
6x10 " 20 o 28
orrT 4 224
#2
8x 8 3 46 21's 19'11° 189
) :; 41 21T 197 18'5"




TABLE F-RIDGE BEAM SPANS FOR NO. 1 DOUGLAS FiR

LUMBER FOR VILLA AND FLAT TILES

(APPLIES TO ALL LOADING CONDITIONS)

VILLA TILES
LUMBER SPAN (FT) ROOF SLOPE ROOF SLOPE ROOF SLOPE ROOF SLOPE

SIZE A+B | LESSTHAN4:12 4:12 or GREATER LESS THAN 4:12 4:12 or GREATER
16 14'5" 151" 417" 149
20 134 140" 1317 13'8"
4X12 24 12r 131 124 12107
#1 DOUGLAS 28 120" 126 ne 123
FIR LUMBER 32 1"y - 120 1wy g
’ 36 110 116 10y 13
40 10r 1" 10'4 109"
16 1o 17y 16'8" 17y
20 159 16'6" 155 161
4X14 24 1410° 15'6° 15'6" 151"
#1 DOUGLAS 28 14'1" 149 139 14' 4°
LUMBER 32 13'6" 1417 132 139"
36 13'0° 136" 12'e 123
40 126" 131 173 127 9
B 5 — - oy — _ .
20 18'1” 19'0° 17y 15'6"
4X16 24 171 1iali 169 175"
#1 DOUGLAS 28 163 170 150" 16'6"
FIR LUMBER 32 156" 162 152 1510
36 1411” 157 147 152
40 14'5" 150" 141" 14'8"
16 16’9 176" 16'6" e
20 187 16'3 153 151"
6X12 24 148 153 144 150
#1 DOUGLAS 28 13'11” 14T 138 14'3
FIR LUMBER 32 13'4" 140" 13'1” 137
36 12107 134 126" 131
40 125 1211° 121 128"
16 19'9" LI 19’47 201"
20 184 19'1” 18°0" 189"
6X14 24 17y 18'0" 16117 1rr
#1 DOUGLAS 28 16’4 17 16’ 0" 16'9
FIR LUMBER 32 158" 16'4° 15'4° 16'0"
36 15'Q° 159 149 15 4
40 14'6" 152 14'3 1410
16 228 23y 23 231"
20 210 20 207 21'¢"
6X18 24 19'9" 208 19'5 202
#1 DOUGLAS 28 18'10° 197 18'5" 192
FIR LUMBER 32 18'0° 189 1rr 18' 4"
36 173 18'0° 161" 178"
40 16'8" 1rs 16'4° 7o

14

mms LY o o e e




TABLE G-GARAGE DOOR HEADER GHART

GARAGE DOOR HEADER / ALL LOAD CONDTIONS W/NO CEILING

HEADER LUMBER RAFTER SPAN <412 >4/12

SIZE GRADE FEET

10 1TENT O 16'10°716' 3"

12 17 0°/16' 0° 16'27115'6"

4x10 (SSY/NO. 1) 14 16’515’ 17 15 6716 1"

16 15714 & 15 0'14'6"

18 144138 147140

" 20 132131 12N T

10 2'TI0' Y 20'6°19'9"

12 20'8°720°0" 19'8"M811"

4X12 (SS)/NO. 1) 14 19'11°18' 7° 181118 3"

16 182716 9" 183NT T

18 17 411511 179NT 0

20 16' 07115’ 3" 173716 4"

10 4323 24'123' 3"

12 24' 47120107 232122 3

4X14 (SSINO. 1) 14 21'6'719'9" 22 Fj21' 1"

. PR — P - - 16 _205 5_1,'1,8! 9.' — - 21_.'..6!,26' a" e .

18 19 61711 20'10°19' 17

20 18 8N7T 20'0°/18' 4"

10 27107125’ T 27916 g

12 26' 2’124 0" 26'8725' 8"

axX16 (SSINO. 1) 14 U2 25' 724’ 3

: 16 23617 24 9723 1"

18 2507 240722 0°

20 21'6°19' 9" 23 0°/21 1"




Asphalt felt

Bearing Wall
Bird Stop

Cap Sheet
Counter Flashing
Cross Ties
Dead Load

Edge Venting
Exposure
Factory Mutual
Fedt

Flashing
Headlap

Hip

Live Load
Nailer
Penny
Periite |
Pitch

Crushed stone, o crushed gravel, or any granular mineral material.

An asphalt coated or asphalt saturated felt. '

1in x 2in strips of wood 4 feet long, which are naled to the root in which the tiles hang.
mwansofabuildinginwhid\weigtnispmdmonmm. Each bearing wall requires a solid concrete footing for base of

Aspecially designed piaca of sheet metal that actually fit info the barrel or the hole of the Villa tile to prevent birds from entering cavity
under tile,

A granulated coated surface used as a top ply of a Built Up roof membrane.

The horizontal structural member made to support the ceiling dry wall,

An anti-commosion formed metal designed to cover and protect the upper edge of a base flashing.

Horizontal members that ties rafters together directly above the cedling joist, near the Top Plate.

Permanent load placed on a roof structure such as roof tiles, air conditioning equipment, sheathing, feX, nails, etc.
The surface to which the rocfing system is applied or installed.

A device designed to allow water to flow out of a roof area.

A sheet metal piece made to elevate the first course of flat tile s0 the same angle is maintained on al the courses,
A continuous perimeter roof venting system designed to expelled moisture.

The exposed weathered portion of the tile, neves to exceed 13 1/2°

An agency that regulates the fire classification and the wing uplift resistance for insurance companies in the U.S.A..
A flexible sheet used as underlayment sometimes called “tar paper™. It comes in various weights.

A corrosion resistant metal designed to seal membrane transition at walls, expansion joints, draing gravel stops, etc.

The distance at which one piece of field tile ovedap the tile below it. The minimum headlap for all concrete tile should be at least 3

The point of a roof at which two pitches of each rooi meet, creating a peak.
A nonpermanent load on a roof structure, such as wind, snow, etc.

Commonly a piece of 2° x 4° or 2* x 3" nailed on its edge at the top of the hip or the ridge. 1t is usually the nailing support for trim and
ridge tile.

Usually designated by the letter “d"— refers to the nail size measurement
A lightweight aggregate used in the mixture of lightweight concrete product.

Generally refer to as the slape of the roof. i represents the angle of steepness of the a roof. Example: 4:12 indicates that for every 12
feet of horizontal span, the roof rises vertically 4 feet.

Usually a piece of 2" x 4' min spanning horizontally across to provide suppost for the adjacert rafters.
A roof area that is impropedy drained.

A structural member made to support the roof sheathing and other roofing materials.
A horizontally structural member designed to "tie” or hold rafters in place.

A curved or straight angle concrete finishing the installed on gable end of a structure,
The highest horizontal member of a pitched roof to which the rafters are nailed.

Synonymous with pitch. See PITCH.

The horizontal distance between two points,

The measure representing 100 square feet of roof area.
A structural member that supports roof purfins. By code they are required to be a minimum of 2" x 4°,
The slope intersection of two roof surfaces.

Small metal device made to hold the nose of the tile down in high wind.




