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VAULT INSULATION DETAIL

S—— 2 X 10 VAULT RAFTER

1" AIR SPACE WITH FOAM AIR

ENERGY CONSERVATION CODE
THE FOLLOWING VALUES ARE NEEDED.

CHUTES

R-15IN WALLS

2 X 2 NAILED TO BOTTOM OF
RAFTERS 12" O.C. WITH 12 D
NAILS

R-49 IN ATTICS 3. CARBON MONOXIDE DETECTORS REQUIRED IRC R 315 -
R-38 HIGH DENSITY e c COULE —
INSULATION 4. STEEL COLUMNS SHALL BE MINIMUM SCHEDULE 40 R407.3
R-38 IN VAULTS L > A
R-30 REDUCTION FOR VAULTS IS ONLY FOR 500 SF 5. DECK SHALL BE BUILT PER TABLES 507.2 ,507.2.1,507.3,507.6,
DETECTORS SHALL BE INSTALLED IN EACH ’ ‘ 0o =
R.19 TN FLOORS OVER UNCONDITIONED SPACES BEDROOM AND OUTSIDE OF EACH BEDROOM 6. STUDS SHALL BE CONTINUOUS BETWEEN FLOOR, CEILING AND OR > << <
ALL PLUMBING IF EXISITING SHALL BE CAPPED ROOF DIAPHRAGMS R602.3 <Z w
AND AIR TESTED PRIOR TO ROUGH-IN
R-10 IN CRAWL SPACE WALLS INSPECTION FOR LEAK VERIFICATION 7. ADDED REQUIREMENTS FOR WINDOW FALL PROTECTION R312.2 O @) 8
8. NEW PROVISIONS FOR ATTACHMENT OF RAFTERS, TRUSSES AND (a4
BASEMENT WALLS R-13 CAVITY OR R-10 CONTINOUS ROOF BEAMS R802.3.1. R802.11 O E (O
SLABS SHALL BE R-10 FOR A DEPTH OF 2 FOOT 9. INSULATION REQUIRED FOR ALL BASEMENT WALLS ( INCLUDING QO E E\ U')
UNFINISHED BASEMENTS) N1102.1 (@) < N w
A WINDOW U FACTOR OF .35 OR BETTER 10. EXTERIOR WINDOWS/DOORS SHALL HAVE U-FACTOR 0.35 AND < w 0
ICE & WATER SHEILD REQUIRED ON ALL GLAZING SHALL HAVE SOLAR HEIGHT GAIN FACTOR OF 0.40 N1102.1 Z - =z @)
DUCTWORK NEEDS TO HAVE AN R-8 VALUE ROOFS — | §)
11. HOUSE LEAKAGE AND DUCT LEAKAGE PERFORMANCE STANDARDS Z W
EFFECTIVE JANUARY 1, 2014. A SAMPLE TESTING PROGRAM WILL BE D HOA
ROOF IS DESIGNED FOR 25 IMPLEMENTED OCTOBER 1, 2012 KCBRC N1102.41.2 N1103.2.2 = <<
P.5F. SNOW LOAD MIN. — 00 N
COMP. SHINGLES OVER 12. LIGHTING FIXTURES PENETRATING THE THERMAL ENVELOPE ( E.G. H—oa U
iIziEéROIﬁDiNA'D\JrD\)gS LSEARETLOA BE2 15# FELT CAN LIGHTS IN ATTIC) SHALL BE IC- RATED, LE AKAGE- RATED AND Do woO
: S SEALED TO THE GYPSUM WALLBOARD N1102.4.4 AN Y )
i;‘ IZPCF)CNO- 2 ;ngf’ED"EgOF JOISTS CONNECTIONS IN 13PROGRAMMABLE THERMOSTAT REQUIRED N1103.1.1
SHEATHING ACCORDANCE IRC 802.3
PROVIDE RAFTER TIES PER SECTION 802.3 14. ATR HANDLERS SHALL BE RATED FOR MAXIMUM 2 % AIR LEAKAGE
AND 802.31 WHEN UNABLE TO CONNECT DRIP EDGE AND GUTER RATE N1103.2.2 1 PURLIN SUP
RAFTERS TO CEILING JOISTS 1 X 8 FASCIA
2 X 6 bF NO. 2 OVER 2 X 6 15, BUILDING CAVITIES USED AS RETURN AIR PLENUMS SHALL BE
! : SUBFASCIA SEALED TO PREVENT LEAKAGE ACROSS THE THERMAL ENVELOPE KCBRC
AT 16" OC
N1103.2.2
SOFFIT
1/2 GYP. BOARD WITH 16. CERTAIN HOT WATER PIPES SHALL BE INSULATED N1103.4 y
GARAGE SHALL HAVE 5/8 TYPE X VENTS
SHEET ROCK 17. ALL EXHAUST FANS SHALL TERMINATE TO THE BUILDING EXTERIOR l |
CEILING AND WALLS M1507.2 | | (0
) / 7/16 APARATED SIDING OVER 18. MAKEUP AIR SYSTEM REQUIRED FOR KI THCHEN EXHAUST HOODS b (O
2-2X10DFNO2Z WATER RESISTIVE HOUSE WRAP IN THAT EXCEED 400 CFM M1503.4 | | o D
WALLS OVER 10-2 TO 18-0 - UV.N.O. COMPLIANCE WITH SECTION 703.2 | | < | | | | © — Z
STUDS SHALL BE 2 X 6 DF 2 X 4 DF NO. 2 OF THE IRC 19. BUILDING CAVITIES IN A THERMAL ENVELOPE WALL ( INCLUDING / |/ g \ ZIE=E=%E=——-1, d _)
NO2 @ 16" O.C. TYP. AT 16" OC g THE WALL BE TWEEN THE HOUSE AND GARAGE ) SHALL NOT BE USED AS o 1 Ll b N e -
3/4" T 46 SUB FLOOR “ RETURN ATR PLENUMS - EEp—— (E— iy
ALL STUDS 60 FROM FLOOR TO GLUED AND NAILED 1/2" ANCHOR BOLTS AT 5-0 OC MIN. , AND BE L- | I D i N D (NN
CEILING OR RAFTER DIAFRAM TYP. \ LOCATED WITHIN 12" FROM THE ENDS OF EACH 20. AN ATR HANDLING SYSTEM SHALL NOT SERVE BOTH THE LIVING PURLIN P L A N =z
2 X 10DENG 2@ = PLATE SECTION. SHALL EXTEND A MINIMUM OF SPACE AND THE GARAGE M1601.6 " U') - a
2x lopFl 7" INTO CONCRETE SUPPLEMENTAL . PURLIN LEG O.C. SUPPORT 1/8" = 1-0 wownaxo
. > X4 TREATED PLATE OVER RETNFORCEMNT AT 21. A CONCRETE- ENCA SED GROUNDING ELECTRODE ( 'UFER' GROUND ) 2X 6 DF NO 2 4'-0" N < E
MIN. CONCRETE STRENGTH SILL SEALER CORNERS OF OPENINGS CONNECTION SHALL BE PROVIDED TO THE ELECTRICAL SERVICE E3608.1 .' é (W] 3
2,500 PST BASEMENT FLOOR SLABS UNDISTURBED GRADE 3 AND STEP BOWNS 2X8DFNO2 5'-4" OWwWO o
3,000 PSI FOR FOOTINGS , FOUNDATION WALLS, AND OTHER VERTICAL g REQUIRE 1 # 4 BAR 48" 22 COMPLIANCE WITH THE REQUIRMENT AND SHOW CONNECTION AS 2% 1 280" D -
CONCRETE L ONG AT 45 DEGREE NEEDED FOR ROOF BEAM, TRUS, RAFTER, AND GIRDER CONNECTION FOR X10DFNO28'-0 I OHpH
3,500 PSI FOR CARPORT AND GARAGE FLOOR SLABS ON UNDISTURBED GRADE, DAMPPROOF WALLS BELOW GRADE ANGLE AT CORNERS UPLIFT PER IRC 802.11. ALL RAFTERS BE IN COMPLIANCE WITH IRC 502.11 2X12DFNO29'-6" - g N E
AND STRUCTURAL FLOOR SLABS - SPRAY ON TAR WITHIN CODER-406.1  {r o OB i o AMENDED RAY MORE CODE v oY
™~ FILL ALL VIODS & HONEYCOMB AREAS o
OF INSIDE CORNERS a (Q\/
4" CONCRETE SLAB WITHNO BEFORE DAMPPROOFING < )
SPREAD FOOTING
MIN 8" DEEP X 16" 4BARS AT 2-0 OC EACH WAY, Y 7.5" CONCRETE WALL WITH NO 4 BARS HORT. EVERY 18" OF WALL SUPPORT LEG FOR PURLINS E O 9_.\ Z N
WIDE WITH TWO NO OVER 6 ML VAPOR BARRIOR HEIGHT WITH # 4 BAR WITHIN 6" OF TOP AND BOTTOM OF WALL, USE LSTA24 RIDGE STRAPS 2 X 4 8' _Oll O ,\
4 REBAR OVER CRUSHED ROCK HORT. REBAR SHALL BE INSTALLED ON SOIL SIDE OF VERTICAL o ) - on LW
ALLREBAR  REINFORCEMENT ON ALL VAULTS AT RIDGE 2X4W2X4T-BRACE 9'-7 v O
) GRADE 40 TYP. VERTICAL REBAR SHALL BE WITHIN 8" OF THE TOP OF THE WALL, OR COLLAR TLES 2X6W2X6T-BRACE 17'-2" O
— N =Y AND POSITIONED 2" FROM THE INSIDE FACE OF WALL e — a0 )
VERTICAL REBAR SPACING 2X8W2X6T-BRACE 17'-4
INTERIOR DRAIN TILE MIN. 1-1/2" WALL HEIGHT IN FEET ,
MIN. DRAIN TO DAYLIGHT, OR SUMP 6-0 ORLESS #4 @ 24" O C. NOTE: LOCATE RAFTER TIES
RADON VENTING OF SLAB  pypmp IN ACCORDANCE TO R-405 8-0 #4@ 16" OC. ALL CONCRETE EXPOSED TO A S e A T2 s
9-0 #4@ 12 OC. WEATHER GARAGE SLABS
10-0#4 @8" OC. . FOOTINGS WALLS AND FLATWORK 2 X 4 RAFTER
8 X 16 FOOTING WITH TWO NO 4 10-0 WALL 9.5" #4@12"O.C. MUST HAVE 6% AIR ENTRAINMENT TIES AT EVERY
BARS HORIZONTAL 3" FROM THE RAFTER TYP.
BOTTOM, ALL FOOTINGS TO 4" DRAIN TILE IN WITH MIN 6" =~
EXCEED MIN. FROST DEPTH OF 36" ASSUMED SOIL \ CRUSHED ROCK OVER PIPE, DRAIN TO TYP VAULT WITH STRAPS
PRESSURE DAYLIGHT, OR SUMP PUMP IN
MIN. STAIR HEADROOM 6-8 ‘
ALL STAIRS 2000 P.S.F. ACCORDANCE TO R-405 PIER PA DS [l [l [l = 4\ = DOUBLE 2 X 12 | — SCA LE
MAX_RISE 7-3/4" TYP.UN.O. 3-0 X 3-0 X 12" PEIR PADS MIN. STUDS OVER 10-0 SHALL HAVE Vi =
MIN. RUN 10" TYPICAL WALL SECTION WITH # 4 REBAR, 6 EACH WAY BLOCKING ALONG WALL MAX SKIP ONE CEILTNG 2X 6@16"0.C. "
OF6-00c JOISTS THEN 1/4" = 1-0
DOUBLE NEXT
WINDOW EGRESS CEILING JOISTS, RAFTER AND CEILING JOIST
I SAFET AZING PER 308 REQUIREMENTS FOR RAFTER TIES CONNECTIONS SHALL COMPLY
WINDOW SAFETY GLAZING PE Q } WITH SECTIONS R802.5.22 OF DATE
SAFETY GLAZING REQUIRED ALONG WALKING SURFACES AND BEDROOM WINDOW EGRESS MINIMUM FOR A DOUBLE HUNG 5 OVERHEAD GARAGE DOORS RAFTER TIES THE 2018 IRC.
STAIRS LOCATED WITHIN 36 INCHES HORIZONTALLY OF THE STEPS.  WINDOW IS 34 INCH CLEAR WIDTH MIN. AND 24 INCH CLEAR Z! MUST MEET DASMA 115 MPH SAME SIZE AS -
SAFETY GLAZING REQUIRED IF EXPOSED SINGLE PANEL IS IN HEIGHT MIN. WITH A CLEAR OPENABLE AREA OF 57 SQUARE FEET « OR IRC 2018 REQUIRMENTS CEILING - 2-17-25
EXCESS OF 9 SQUARE FEET OR THE BOTTOM EDGE OF THE GLAZING  mIN L ADDER R JOISTS
IS LESS THAN 18 INCHES ABOVE THE FINISHED FLOOR. A CASEMENT OR SLIDER WINDOW MINIMUMS ARE 20 INCH CLEAR < 30— ROOF FRAMING WITH
WIDTH MINIMUM AND 41 INCH CLEAR HEIGHT MINIMUM. WITH A 3'-0
SAFETY 6LAZING REQUIRD WHERE THE NEAREST EXPOSED EDGE OF  MINIMUM 5.7 SQUARE FOOT OF OPENABLE AREA. EGRESS WINDOW WELL AS NEEDED CEILING JOISTS NOT PLA N NO
THE GLAZING IS WITHIN 24 INCHES OF EITHER VERTICAL EDGE OF OPENING OF EGRESS WINDOW NOT MORE THAN 42" PER SECTION 308 MIN 3-0 X 3-0 PARALLEL TO RAFTERS .
THE DOOR IN A CLOSED POSITION AND WHERE THE BOTTOM FROM THE FLOOR WITH LADDER
EXPOSED EDGE OF THE GLAZING IS LESS THAN 60 INCHES ABOVE A
WALKING SURFACE, SAFETY OR TEMPERED 6LAZING IS REQUIRED.
VAULT RAFTERS
WINDOWS ARE TO HAVE FALL ALL POINT LOADS SHALL HAVE A MINIMUM OF 2 STUDS UNLESS NOTED OTHERWISE 00 n g N 43 60
PROTECTION PER IRC 312.2 <
T 7
SKIP ONE CEILING RAFTER TIES

Review

Structural Only

and Approval

212 NE

David Mezger Engineering LLC ]134%\%)13%
Circle Dr.
City, MO 64116 PE-2018009531

Kansas

1. DWELLING / GARAGE OPENINGS BE TWEEN GARAGE AND SLEEPING
PURPOSES SHALL NOT BE PERMITTED. OTHER OPENINGS SHALL BE
EQUIPPED WITH SOLID WOOD OR STELL DOORS NOT LESS THAN 1-3/8"
THICK OR 20 MINUTE RATED DOORS, WITH SELF CLOSING DEVICES
REQUIRED FOR GARAGE / DWELLING SEPERATION DOORS R302.5.1

2. WHOLE HOUSE MECHANICAL VENTILATION SYSTEM IS REQUIRED FOR
ANY DWELLING IN COMPLIANCE WITH IRC M 1505
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PILE CAPACITY (Qgjow) CALCULATIONS (USING PRESUMPTIVE LOAD BEARING VALUES IN LIEU OF SOIL TEST DATA)
FROM IRC 2018 TABLE R403.1(1), FOOTING CAPACITY MUST BE A MINIMUM OF 2333 PLF (14" WIDE X 2000 PSF).
ASSUMPTIONS:

SOIL TYPE - GC (CLAYEY GRAVEL)

FROM IBC 2018 TABLE 1802.2, BEARING PRESSURE CAPACITY AT THE SURFACE IS 2000 PSF

WEIGHT OF SOIL 100 PCF

LATERAL BEARING PRESSURE 150 PSF/FT BELOW THE SURFACE

COEFFICIENT OF FRICTION (TO CALCULATE PILE SKIN FRICTION RESISTANCE) .25

SKIN FRICTION RESISTANCE FACTOR OF SAFETY (FOS) 2.0

DESIGN PILE SHALL BE 24" (1.5") IN DIAMETER X 20' DEPTH (OR TO ROCK PRIOR TO 20'")

CALCULATE END BEARING
END BEARING CAPACITY = PILE CROSS SECTIONAL AREA X SOIL BEARING CAPACITY AT DEPTH OF PILE TIP
END BEARING CAPACITY = (PI(2/2)%)(2000 + 20(100)) = 12566 LBS

SKIN FRICTION BEARING CAPACITY

THE AVERAGE SKIN FRICTION CAPACITY =4 THE DEPTH X LATERAL BEARING PRESSURE AT THAT DEPTH X THE SURFACE AREA OF THE PILE X
FRICTION COEFFICIENT ALL DIVIDED BY THE SKIN FRICTION FOS (WITH A MAXIMUM OF 15 TIMES THE LATERAL PRESSURE VALUE, SEE ABOVE,

THEREFORE USE A DEPTH OF 2 OR 7.5
SKIN FRICTION BEARING CAPACITY = (7.5(150) X P1(2)(20) X .25)/2 = 17671 LBS

Q0w = END BEARING + SKIN FRICTION - WEIGHT OF THE PILE
WEIGHT OF PILE = PI(2/2)2 X 20 X 150 (PCF) =9425 LBS
Qo = 12566 + 17671 -9425 = 20812 LBS

MAXIMUM PILE SPACING = PILE CAPACITY / CODE SPECIFIED FOOTING CAPACITY (PLF) EXCEPT WHERE POINT LOADS FROM BEAMS AND
HEADERS ARE IDENTIFIED.

MAXIMUM PILE SPACING = 20812 /2333 = 8.92' (8'-11"

PILE CONCRETE SHALL BE A MINIMUM 3000 PSI DESIGN MIX

REQUIRED AXIAL CAPACITY IS Py = Qg0 = 20812 LBS.

PER IBC 2018 1810.3.2.6, THE AXIAL CONCRETE COMPRESSIVE STRENGTH Py, =.3(fc)(A, = .3(3000)(452 INA2) =406800 LBS. >>P,
BY IBC 2018 1810.3.9.2, NO AXIAL REINFORCEMENT IS REQUIRED SINCE NO BENDING MOMENT IS ASSUMED.

2018 International Building Code (IBC)

CHAPTER 18 SOILS AND FOUNDATIONS

TABLE 1806.2
PRESUMPTIVE LOAD-BEARING VALUES

LATERAL LATERAL SLIDING
VERTICAL BEARING RESISTANCE
CLASS OF MATERIALS FOUNDATION PRESSURE - .
PRESSURE (psf)  (psf/ft below Coefficient Cohesion
natural grade) of frictiona (psf)
1. Crystalline bedrock 12,000 1,200 0.70 —
2. Sedimentary and foliated rock 4,000 400 0.35 —
3. Sandy gravel and gravel (GW and GP) 3,000 200 0.35 —
4. Sand, silty sand, clayey sand, silty gravel and clayey
gravel (SW, SP, SM, SC, GM and GC) 2,000 150 025 -
5. Clay, sandy clay, silty clay, clayey silt, silt and sandy 1500 100 . 130

silt (CL, ML, MH and CH)

For Sl: 1 pound per square foot = 0.0479kPa, 1 pound per square foot per foot = 0.157
kPa/m.

a.Coefficient to be multiplied by the dead load.
b.Cohesion value to be multiplied by the contact area, as limited by Section

1806.3.2 .
2018 International Building Code (IBC)

CHAPTER 18 SOILS AND FOUNDATIONS

1806.3.3 Increase for depth.

The lateral bearing pressures specified in Table 1806.2 shall be permitted to be increased by the tabular value for
each additional foot (305 mm) of depth to a value that is not greater than 15 times the tabular value.

Copyright © 2025 International Code Council, Inc., or its licensors (ALL RIGHTS RESERVED).
Accessed by David Mezger on 02/22/2025 pursuant to License Agreement with ICC. No further reproduction or distribution
authorized. Any Unauthorized reproduction or distribution is a violation of the federal copyright, and subject to civil and
criminal penalties thereunder.

NOTE: ALL PIERS 24" DIAMETER X 20' DEEP
MAXIMUM OR TO ROCK U.N.O.

EMBED (2) #4 BARS 5' INTO TOP OF PIER AND
BEND OVER 24" TO LAP ONTO FOOTING
REINFORCEMENT.

NOTE: THIS DRAWING TO BE WORKED WITH
SHEET 3 OF 6 OF THE ARCHITECTURAL SET.

USE SHEET 3 FOR REFERENCE TO PLACE PIERS.
DIMENSIONS SHOWN ARE FOR VERIFICATION OF
TRIBUTARY SPAN ONLY.

212 NE Circle Drive Kansas City, MO 64116
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