
1
COPYRIGHT  C  2021 ARCHITECTURAL CONCEPTS, INC.

2010103

Rev. Issue:    Rev. Date:

Date:   June 15, 2021

14
70

0 
M

as
tin

 S
tre

et
   

 O
ve

rla
nd

 P
ar

k,
 K

an
sa

s 
66

22
1

Te
le

ph
on

e:
  9

13
-9

08
-5

37
8 

   
 E

-m
ai

l: 
 a

rc
hc

on
ce

pt
s@

kc
.rr

.c
om

C
O

N
C

EP
TS

, I
N

C
.

Ar
ch
ite
ctu
ra
l

M
O

: 2
01

20
04

12
3

Le
e'

s 
Su

m
m

it,
 M

is
so

ur
i 6

40
81

D
up

le
x 

on
 R

ed
 B

ud
 D

riv
e

JO
H

N
 K

N
O

X 
VI

LL
AG

E

H
ar

kr
ad

er
 C

on
st

ru
ct

io
n,

 1
00

1 
N

W
 C

hi
pm

an
 R

oa
d,

 S
ui

te
 1

13
, L

ee
's

Su
m

m
it,

 M
o 

64
08

1 
  8

16
-6

07
-7

19
1 

  c
he

t@
ha

rk
ra

de
rc

on
st

ru
ct

io
n.

co
m

07.14.21

CLAYTON J.
HESS

NUMBER
PE-2003000003

STRUCTURAL DESIGN REVIEW

KANSAS ENGINEERING LICENSE:
E-992

MISSOURI ENGINEERING LICENSE:
2003004673

APEX ENGINEERS, INC.
1625 LOCUST ST

KANSAS CITY, MO 64108
816.421.3222



2
COPYRIGHT  C  2021 ARCHITECTURAL CONCEPTS, INC.

2010103

Rev. Issue:    Rev. Date:

Date:   June 15, 2021

14
70

0 
M

as
tin

 S
tre

et
   

 O
ve

rla
nd

 P
ar

k,
 K

an
sa

s 
66

22
1

Te
le

ph
on

e:
  9

13
-9

08
-5

37
8 

   
 E

-m
ai

l: 
 a

rc
hc

on
ce

pt
s@

kc
.rr

.c
om

C
O

N
C

EP
TS

, I
N

C
.

Ar
ch
ite
ctu
ra
l

M
O

: 2
01

20
04

12
3

Le
e'

s 
Su

m
m

it,
 M

is
so

ur
i 6

40
81

D
up

le
x 

on
 R

ed
 B

ud
 D

riv
e

JO
H

N
 K

N
O

X 
VI

LL
AG

E

H
ar

kr
ad

er
 C

on
st

ru
ct

io
n,

 1
00

1 
N

W
 C

hi
pm

an
 R

oa
d,

 S
ui

te
 1

13
, L

ee
's

Su
m

m
it,

 M
o 

64
08

1 
  8

16
-6

07
-7

19
1 

  c
he

t@
ha

rk
ra

de
rc

on
st

ru
ct

io
n.

co
m

07.14.21

CLAYTON J.
HESS

NUMBER
PE-2003000003

STRUCTURAL DESIGN REVIEW

KANSAS ENGINEERING LICENSE:
E-992

MISSOURI ENGINEERING LICENSE:
2003004673

APEX ENGINEERS, INC.
1625 LOCUST ST

KANSAS CITY, MO 64108
816.421.3222



6" CONC SLAB
WITH #4 BARS AT

12" OC EACH WAY

S2.1
1 REF SHEET S2.1 FOR STRUCTURAL

GARAGE SLAB DETAILS
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1

PFH
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6" CONC SLAB
WITH #4 BARS AT

12" OC EACH WAY

(2) #4x4'-0" LONG
DIAGONAL BARS
AT RE-ENTRANT
CORNERS, TYP

8"x4'-0" CONCRETE WALLS
WITH #4 BARS AT 24" OC

EACH WAY ON 16"x8"
CONCRETE FTGS WITH
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.)

COLUMN TYPE

1.  COLUMN & PAD SIZES SHOWN ARE FOR MAXIMUM COLUMN HEIGHT OF 10'-0",
REQUIRES SEPARATE ENGR'D DESIGN IF GREATER THAN 10'-0" TALL.

2.  COLUMN & PIER PAD SIZES SHOWN ARE BASED ON AN ASSUMED MINIMUM
ALLOWABLE SOIL BEARING CAPACITY OF 1,500PSF.

(10) #4 BAR E.W.60" x 60" x 16"F

(8) #4 BAR E.W.54" x 54" x 16"E

(6) #4 BAR E.W.48" x 48" x 12"D

C

B

A

COLUMN MARK

(5) #4 BAR E.W.42" x 42" x 12"

3" NOMINAL(4) #4 BAR E.W.

(4) #4 BAR E.W.36" x 36" x 12"

COLUMN SIZEREINFORCEMENT

30" x 30" x 12"

PAD SIZE

COLUMN & PIER PAD SCHEDULE (REF. 5/S2.0)

31
2" NOMINAL (4" OD)

3" NOMINAL

3" NOMINAL

3" NOMINAL L

K

J

H

G

1.   ALL PIERS TO BEAR ON ORIGINAL,
UNDISTURBED SOIL OF 1,500 PSF BEARING
CAPACITY OR FILL COMPACTED AND TESTED
TO CONFORM TO THE RECOMMENDATIONS
OF A GEOTECHNICAL ENGINEER.

2.  PIERS SHALL EXTEND BELOW THE FROST
     LINE: MIN. DEPTH OF 36" BELOW GRADE.
3.  POST SHALL BE TREATED OR CEDAR WITH

SIMPSON ABU66 POST BASE

28"6x6

18"6x6

24"6x6

16"6x6

12"6x6

PIER DIA.COLUMN SIZEMARK

COLUMN & PIER SCHEDULE

ALTERNATE BRACED WALL PANEL
DETAIL

1
S4.0

TYPICAL DEAD MAN DETAIL
3

S2.0

TYPICAL OVERDIG DETAIL AT
BASEMENT SLAB

6
S2.1

COLUMN AND PIER PAD SCHEDULE
(SHEET S2.0)

X

ALT.

APA NARROW WALL BRACING
METHOD WITHOUT HOLD-DOWNS

1
S4.0

DETAIL REFERENCES

STRUCTURAL GARAGE SLAB /
WALL SECTION

3
S2.1

STRUCTURAL GARAGE SLAB
PIER PAD DETAIL

2
S2.1

TYPICAL STRUCTURAL GARAGE
SLAB PLAN

1
S2.1

COLUMN PAD DETAIL5
S2.0

FOUNDATION WALL JUMP DETAIL
4

S2.0

TYPICAL "UNRESTRAINED"
FOUNDATION WALL DETAIL

2
S2.0

TYPICAL FOUNDATION WALL DETAIL1
S2.0

STRUCTURAL NOTES:
- ALL UNMARKED HEADERS MIN

(2)#2-2x10
- ALL HEADERS AND BEAMS MIN #2

GRADE DF/L (OR EQ.)
-   = BEARING WALL
-                              = 4'-0" LONG PANEL,

UNO
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ABOVE
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6" CONC SLAB
WITH #4 BARS AT

12" OC EACH WAY

8"x9'-0" CONCRETE WALLS
WITH #4 BARS AT 24" OC
EACH WAY ON 16"x8"
CONCRETE FTGS WITH
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STRUCTURAL NOTES:
- ALL UNMARKED HEADERS MIN

(2)#2-2x10
- ALL HEADERS AND BEAMS MIN #2

GRADE DF/L (OR EQ.)
-   = BEARING WALL
-                              = 4'-0" LONG PANEL,

UNO

BRACED WALL METHODOLOGY
CONTINUOUS  EXTERIOR SHEATHING PER WSP METHOD (BELOW)

UNLESS OTHERWISE NOTED ON THE PLAN

XXXX EXTERIOR BRACED WALLS:

WSP METHOD: WOOD STRUCTURAL PANEL SHEATHING WITH A THICKNESS NOT LESS THAN
3

8" WITH MINIMUM SPAN RATING OF 24/0 FOR 16" OC STUD SPACING WITH 6d
COMMON NAILS AT 6" OC EDGES AND 12" OC FIELD OR SHEATHING
THICKNESS NOT LESS THAN 716" WITH MINIMUM SPAN RATING OF 24

16 FOR 24"
OC SPACING WITH 8d COMMON NAILS AT 6" OC EDGES AND 12" OC IN FIELD.
(NOTE: FRAMING MEMBERS 16" OC MAX,UNBLOCKED, AND WITH SHEATHING APPLIED DIRECTLY TO FRAMING
MEMBERS)

/ / / / INTERIOR BRACED WALLS (REF 2-S4.0):

GB METHOD: 1
2" MIN. GYPSUM BOARD OVER STUDS SPACED 24" MAX. FASTENED WITH

No 6 - 11
4" TYPE 'W' OR 'S' DRYWALL SCREWS AT 7" OC EDGES AND FIELD

( MIN. 4'-0" SECTION FOR BOTH SIDES.)
     OR

LIB METHOD: 1x4 WOOD FASTENED WITH (3) 8d COMMON NAILS OR SIMPSON / USP 16 GA.
TYPE WB (OR EQUAL) STL.  X-BRACE(S) AT 45° TO 60° ANGLES, MAXIMUM 16"
O.C. STUD FASTENED PER MANUFACTURER'S SPECIFICATIONS.
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-SLASH IS TOP END OF BRACE
-CIRCLE IS BOTTOM END OF BRACE

DENOTES BEARING WALL
DENOTES PURLIN
DENOTES BEARING STRUCTURE

NOTE: CODE MINIMUM ALLOWS FOR A RAFTER DEFLECTION OF L/180 TOTAL LOAD

/

/

= ROOF BRACE/STRUT (PER CHART)

-SLASH IS TOP END OF BRACE
-ARROW IS BEARING LOCATION

= PURLIN STRUTS AT 48" OC (PER CHART) U.N.O.

ROOF FRAMING NOTES

ROOF DESIGNED FOR LIGHT ROOF COVERING
30psf TOTAL LOAD [10psf DL, 20psf LL (SL)]

ROOF SYSTEM IS DESIGNED TO MEET REQUIREMENTS
OF IRC 802

*RAFTERS (HEM-FIR, DOUG-FIR, OR EQUAL):
SEE SPAN CHARTS BELOW

#2-2x6 AT 24" OC 11'-7"
RAFTERS SPACING MAX HORIZONTAL CLEARSPAN

#2-2x6 AT 16" OC 14'-2"

#2-2x8 AT 24" OC 14'-8"

#2-2x8 AT 16" OC 17'-11"

#2-2x10 AT 24" OC 17'-10"

#2-2x10 AT 16" OC 21'-11"

CODE MINIMUM

HIGHER PERFORMANCE

#2-2x6 AT 24" OC 8'-6"
RAFTERS SPACING MAX HORIZONTAL CLEARSPAN

#2-2x6 AT 16" OC 9'-9"

#2-2x8 AT 24" OC 11'-3"

#2-2x8 AT 16" OC 12'-9"

#2-2x10 AT 24" OC 14'-3"

#2-2x10 AT 16" OC 16'-3"

APEX ENGINEERS, INC. RECOMMENDED
DEFLECTION = L/360 LIVE LOAD, L/240 TOTAL LOAD

(2)2x4
(1)2x4 AND (1)2x6

(1)2x6 AND (1)2x8
(2)2x6 AND (1)2x8

CONSULT ARCH ENGR

PURLIN STRUT MAX PURLIN STRUT LENGTH
8'-0"

12'-0"

20'-0"

30'-0"
>30'-0"

*EACH END OF STRUT SHALL BE FASTENED WITH MIN (3)8d
OR (2)16d NAILS

*RIDGE BRACERS ARE SAME AS PURLIN BRACES-SPACING,
SIZE, CONFIGURATION, AND INSTALLATION (SEE PURLIN
BRACE NOTES ABOVE)

*HIP AND VALLEY BRACES ARE THE SAME AS PURLINS SIZE,
CONFIGURATION, AND INSTALLATION (SEE PURLIN BRACE
NOTES ABOVE)

*RIDGE BOARDS ARE (UNLESS OTHERWISE NOTED)
#2-2x10 UP TO 9:12 PITCH
#2-2x12 OVER 9:12 PITCH

*ALL HIPS AND VALLEYS ARE (UNLESS OTHERWISE NOTED)
#2-2x10 UP TO 9:12 PITCH
#2-2x12 OVER 9:12 PITCH

*PURLINS ARE 2x6 MIN
- PURLIN STRUTS ARE AT 4'-0" OC
- PURLIN STRUTS SHALL BE INSTALLED AT NOT LESS

THAN A 45 DEGREE ANGLE WITH THE HORIZONTAL
- ALL PURLIN STRUTS SHALL HAVE A MAX UNBRACED

LENGTH OF 8'-0"
- PURLIN STRUTS SHALL BE CONSTRUCTED IN A "T"

CONFIGURATION AND PER THE FOLLOWING CHART:

STRUCTURAL NOTES:
- ALL UNMARKED HEADERS MIN

(2)#2-2x10
- ALL HEADERS AND BEAMS MIN #2

GRADE DF/L (OR EQ.)
-   = BEARING WALL

1. THIS IS AN ENGINEERED ROOF
STRUCTURE DESIGNED FOR
COMPLIANCE WITH IRC 802.3, BUILD
AS SHOWN WITH NO DEVIATIONS.

2. ALL HIPS ARE DESIGNED TO BE
CONTROLLED BY BENDING.

3. SHEAR AT BEARING WITH MIN 51
2"

DEPTH DOES NOT CONTROL
DESIGN. FOR VALLEYS REF 4/S3.2
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