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0'
-

3"
C

LR
.

CONT. FOOTING LONG
REINF. # 5 @ 14" OC

ROUGHEN PER
STRUCT. NOTES

(V) STEM REINF.
#5 @ 12" OC

(H) STEM REINF. #5
@ 14" OC

GRADE PER CIVIL ENGINEER

FREE-DRAINING GRANULAR BACK
FILL, BACK FILL IN LIFTS COMPACT W/
HAND EQUIPMENT TO 92% MAX., SEE
GEOTECH. REPORT FOR ADD'L INFO

3/4" CHAMFER TYP.

SLOPE 1/2:12 TO DRAIN

RIGID PERF. PIPE IN FREE DRAINING
GRAVEL WRAPPED IN FILTER FABRIC

POSITION INVERT BELOW TOE SIDE GRADE,
SLOPE AT 0.25% MIN. AND DISCHARGE TO
APPROVED DRAIN

1

2'
-

6"
1'

-
0"

SIDEWALK BY OTHERSCURB GUTTER &
ROAD BY OTHERS

6'
-

0"

1'
-

0"

4' - 6"

5' - 4"

0' - 10"

3" DIA WEEP HOLES @
6'-0" OC TYPICAL W/ SCREEN

TOE  REINF
#5 @ 12" OC

VARIES MAX 2.5

3" CLR

0' - 10"

(H) STEM REINF. #4
@ 14" OC

(V) STEM REINF.
#4 @ 14" OC

1-1/2" CLR

CUT SLOPE 1:1.5 PER
GEOTECH. REPORT.

NOTE: FOOTING SHALL BE PLACED ON A 4:1 SLOPE MAXIMUM
 OTHERWISE  NOTIFY E.O.R. FOR STEP FOOTING DETAIL

USE "L" CORNER
BARS AS SHOWN

ALTERNATE:

REINFORCEMENT
DEVELOPMENT / LAP

SPLICE LENGTHS

BAR SIZE

#3

#4

#5

#6

TOP

24 IN.

32

41

48

OTHER

19 IN.

25

31

37

NOTES:
1. TABULATED VALUES ARE BASED ON GRADE 60 UNCOATED REINFORCING BARS AND
4000 PSI NORMAL WEIGHT CONCRETE. LENGTHS ARE IN INCHES.
2. TENSION DEVELOPMENT LENGTH AND LAP SPLICE LENGTHS ARE CALCULATED PER
ACI 318-02
3. FOR 3000 PSI AND 5000 PSI CONCRETE, MULTIPLY THE TABULATED VALUES BY 1.16
AND 0.90 RESPECTIVELY.
4. BAR c. - c. SPACING MUST BE GREATER THAN TWICE THE BAR DIAMETER AND COVER
GREATER THAN ONE BAR DIAMETER.
5. "TOP" BARS ARE DEFINED AS HORIZONTAL BARS WITH MORE THAN 12 INCHES OF
FRESH CONCRETE CAST BELOW THE BARS.
6. FOR LIGHTWEIGHT AGGREGATE CONCRETE, MULTIPLY THE TABULATED VALUES BY
1.3.
7. FOR EPOXY COATED REBAR, MULTIPLY THE TABULATED VALUES BY 1.5.
8. FOR #11 AND LARGER BARS, MECHANICAL ANCHORAGE AND SPLICES SHALL BE
REQUIRED, AND SHALL DEVELOP 1.25 Fy, MIN.
9. WELDED WIRE FABRIC SHALL LAP TWO CROSS WIRES.

1' - 8 3/4"
CLASS B

LAP SPLICE TYP.

EXTEND INTERIOR BARS AS FAR AS
POSSIBLE, TERMINATE IN STD. HOOK

DOUBLE CURTAIN @ 45 DEG CORNER

CLEARANCE PER
STRUC. NOTES TYP.

1' - 0"

SEE PLAN

PROVIDE STD. HOOK
 AT BAR ENDS

0'
-

3"
C

LR
.

CONT. FOOTING LONG
REINF. # 5 @ 14" OC

ROUGHEN PER
STRUCT. NOTES

(V) STEM REINF.
#6 @ 8" OC

(H) STEM REINF. #5
@ 14" OC

GRADE PER CIVIL ENGINEER

CUT SLOPE 1:1.5 PER
GEOTECH. REPORT.

FREE-DRAINING GRANULAR BACK
FILL, BACK FILL IN LIFTS COMPACT W/
HAND EQUIPMENT TO 92% MAX., SEE
GEOTECH. REPORT FOR ADD'L INFO

3/4" CHAMFER TYP.

SLOPE 1/2:12 TO DRAIN

RIGID PERF. PIPE IN FREE DRAINING
GRAVEL WRAPPED IN FILTER FABRIC

POSITION INVERT BELOW TOE SIDE GRADE, SLOPE AT
0.25% MIN. AND DISCHARGE TO APPROVED DRAIN

1

2'
-

6"
1'

-
0"

SIDEWALK BY OTHERSCURB GUTTER &
ROAD BY OTHERS

8'
-

0"

1'
-

0"

6' - 0"

6' - 10"

0' - 10"

3" DIA WEEP HOLES @
6'-0" OC TYPICAL W/ SCREEN

TOE  REINF
#6 @ 8" OC

VARIES MAX 2.5

3" CLR

0' - 10"

(H) STEM REINF. #4
@ 14" OC

(V) STEM REINF.
#4 @ 14" OC

1-1/2" CLR

NOTE: FOOTING SHALL BE PLACED ON A 4:1 SLOPE MAXIMUM
 OTHERWISE  NOTIFY E.O.R. FOR STEP FOOTING DETAIL

STEM

BOTTOM
OF CONT. FTG.

0'
-

10
"

0'
-

2"

1'
-

0
1/

2"

NO
PE

NE
TR

AT
IO

NS

6"
M

IN
.

NO
PE

NE
TR

AT
IO

NS

NOTE:
1) PROVIDE SLEEVES W/ INSIDE DIAMETER 2" GREATER THAN PIPE OUTSIDE DIAMETER.

CENTER PIPE AND WRAP W/ COMPRESSIBLE MATERIAL.
2) FIGURE BELOW SHOWS ACCEPTABLE PENETRATION LOCATION IN STEM

WALL AND
FOOTING PER
TYP DETAILS

PERF PIPE
MAX 6" DIA PER
CIVIL PLANS

REINFORCING THAT  IS INTERRUPTED
BY THE OPENING SHALL BE REPLACED
BY ADDITIONAL REINFORCING, ALLOWING
FOR 1/2 THE REINFORCING TO BE LOCATED
ON EA SIDE OF THE OPENING AT PIPE PENETRATIONS

STRUCTURAL NOTES

GENERAL
-Designed in accordance with the 2006 International Building Code (IBC)
Design Loads:

Backfill soil data
Soil Unit Wight = 115 pcf
Ko = .5
Surcharge load applied as 35% of 150 psf as a lateral pressure on back of retaining wall
Allowable coefficient of base friction = 0.25

- Contractor shall ensure high standards of workmanship throughout, with strict adherence to the contract documents.
- Kingworks is responsible only for the design of the primary structural system as shown in the contract documents.  Design
of all secondary structure or non-structural elements are by others.
- Notify the Engineer immediately of any discrepancies between these notes, the contract drawings, the specification, or the
governing code.
- Verify all existing conditions; verify all dimensions in the field; verify mechanical and electrical openings for size, location
and number; notify the Engineer of any discrepancies or conditions not included in or contrary to the contract documents
prior to shop drawing submittal or construction.
- Coordinate the structural drawings with drawings from all other disciplines (including but not limited to Civil, Mechanical,
and Electrical).
- The structure shown in these drawings is designed to be stable and to resist the loads above only in a fully completed
form.  Contractor shall ensure that the structure is adequately braced and shored during construction for all temporary loads
until all elements are in place, and shall ensure that temporary loadings do not exceed the allowable capacity of any
structural elements both before and after these elements are in place.
- Do not scale drawings.  See Civil drawings for dimensions, and notify the Engineer of any discrepancies.
- Any holes or other alterations to the structure which are not specifically detailed on the contract drawings shall be
submitted to the Engineer for approval.
- These drawings, and all designs shown within these drawings, are copyrighted by Kingworks Consulting Engineers.
Duplication is not permitted without written permission.  The designs shown herein are intended for this project only and may
not be used on any other project or for any other purpose.

FOUNDATIONS AND SUBGRADE
- Soil Allowable Bearing Pressure: 2500 PSF (no increase when subjected to wind or seismic loadings).
-GeoTest geotechnical report dated March 31, 2010 for subgrade preparation, backfill, compaction. All provisions of the
geotechnical report shall be enacted by the Contractor.
-Verify sizes, slopes and locations of tunnels, electrical cells, pits, pipes, floor drains, trenches and floor recesses with
architectural, mechanical and electrical contractors.
- Pipes are not to pass through or beneath footings except as shown in specific details.
- All footings shall be centered below columns and walls, unless dimensioned otherwise.

REINFORCED CONCRETE
-Materials:
-Concrete @ 28 days (56 days OK for fly ash or slag concrete):

f’c w/cm COARSEAGG. FLY ASH SLAG TOTAL FLY ASH + SLAG
(psi) (max) (max) --------(% substituted, by mass) -------------

Footings 4000 0.42 1-1/2” 0-25% 20-40% 45% MAX.
Walls 4000 0.42 1-1/2” 0-25% 20-45% 45% MAX.

- Cement: Type I or II per ASTM C150 (Type III OK for precast)
- Fly Ash: Class F per ASTM C618.
- Slag:  GGBF Slag per ASTM C989, Grade 100 minimum.
- Concrete exposed to weather shall have air entrainment as follows:

COARSE AGG. AIR CONTENT (+/-1.5%)
3/4”- 1” 6.0%

- Reinforcing Steel: ASTM A615, Grade 60 typical

- All reinforcing steel lap splices are to be Class B per typical schedule unless noted otherwise.
- Horizontal reinforcing steel in walls and wall footings shall be continuous around corners, same size and spacing.  At
intersections of walls or footings, extend all bars as far as possible into continuous element and terminate with standard hook.
- Provide clear cover from outermost reinforcing to surface of concrete in accordance with following schedule:
EXPOSURE/ELEMENTS BAR SIZE CLEAR COVER
All Elements Cast against and permanently exposed to earthAll 3”
All Elements Formed, exposed to earth or weather #6 to #18 2”

#5 or smaller 1-1/2”
Slabs, Walls, Joists Not exposed to weather or in contact w/ ground #14, #18 1-1/2”

#11 or smaller 3/4”
Beams, Columns (longitudinal, hoops, ties, stirrups, spirals) All 1-1/2”

- Provide all accessories, chairs, spacer bars and supports necessary to secure steel In accordance with ACI Code of
Standard Practice.
- Chamfer all exposed corners and edges above grade per the architect.
- Do not strip forms until concrete has reached adequate strength.
- Furnish and place all sleeves and openings as shown on the drawings or as specified.
- All reinforcing shall be shop fabricated, except #3 or #4 bars may be field bent.  Bend bars only one time in any location, do
not rebend.
-All hooked bars shall be a standard ACI shop fabricated hook unless noted otherwise.
- All concrete work shall conform to ACI 301 unless noted otherwise.

INVERT

hl

9" 1' - 1"

3"
C

LR
.

0' - 3"

6"
M

IN

1' - 0" MIN2 1/2" CLR.

10"

ft

CONT. FOOTING
LONG REINF. (FLR)

(V) STEM
REINF. (VSR)

(H) STEM
REINF. (HSR)

GRADE PER CIVIL

FREE-DRAINING GRANULAR
BACK FILL, BACK FILL IN LIFTS
COMPACT W/ HAND EQUIPMENT
TO 92% MAX., SEE GEOTECH.
REPORT FOR ADD'L INFO

tl

12" MIN.

2"
M

IN
.

RIGID PERF. PIPE IN FREE DRAINING
GRAVEL WRAPPED IN FILTER FABRIC

POSITION INVERT BELOW LOWER OF TOE SIDE
GRADE, CRAWLSPACE, OR FLOOR, SLOPE AT
0.25% MIN. AND DISCHARGE TO APPROVED DRAIN

2 1/2" CLR.

h tl hl ft HRS VSR FLR

3'-6" 1'-0" 2'-10" 12" #5@18" #5@14" (4)#5
4'-6" 1'-6" 3'-4" 12" #5@18" #5@14" (4)#5

 TYP SIDEWALK SLAB BY
OTHERS

6"
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IN
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N
D

F
IL
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"

M
A

X

1' - 0"

1'
-

0"

KEYWAY

VARIES MAX1

1

CUT SLOPE 1:1.5 PER
GEOTECH. REPORT.

NOTE: FOOTING SHALL BE PLACED ON A 4:1 SLOPE MAXIMUM
 OTHERWISE  NOTIFY E.O.R. FOR STEP FOOTING DETAIL
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Revision Schedule
Date No. Description

N.T.S.
1 TYPICAL RETAINING WALL 6'-0" HEIGHT

N.T.S.
3

TYP. BARRIER WALL CORNER
REINFORCING DETAIL1

N.T.S.
2 TYPICAL RETAINING WALL 8'-0" HEIGHT

N.T.S.
4

TYPICAL PIPE AND CONDUIT
PENETRATIONS THRU. FOOTING

N.T.S.
6 STRUCTURAL NOTES

N.T.S.
5

TYPICAL RETAINING WALL MAX HEIGHT
4'-6"
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Main St

CITY OF FERNDALE
MAIN STREET PHASE 2a PROJECT

CITY FUNDS $XXXXX

STATE (TIB) FUNDS* $XXXXX

FEDERAL (STP) FUNDS $XXXXX

PROJECT SIGNS (2 EACH)
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