
TYPICAL REINFORCING STRAIGHT AND HOOKED DEVELOPMENT LENGTH SCHEDULE 1
CONC-GENL-0001(REV-1)(REV-2)(REV-3)
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SEISMIC HOOK DEVELOPMENT LENGTH
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2. ALL LENGTHS INDICATED ARE IN INCHES.

3. TOP BARS ARE DEFINED AS HORIZONTAL BARS WITH MORE THAN 12"
    OF FRESH CONCRETE POURED BELOW THE BARS.

4. FOR LIGHTWEIGHT CONCRETE, THE LENGTHS IN THE SCHEDULE SHALL
    BE MULTIPLIED BY 1.33.

5. FOR GRADE 75 REINFORCING, THE LENGTHS IN THE SCHEDULE SHALL
    BE MULTIPLIED BY 1.25.

6. FOR 3 BAR BUNDLE, THE LENGTHS IN THE SCHEDULE SHALL BE
    MULTIPLIED BY 1.20. FOR 4 BUNDLE THE LENGTHS IN THE SCHEDULE
    SHALL BE MULTIPLIED BY 1.33.

7. FOR BUNDLED BARS, AN EFFECTIVE BAR DIAMETER SHALL BE USED
    FOR DETERMINING COVER AND SPACING LIMITATIONS:

A. FOR 2 BAR BUNDLE dbe = 1.414db
B. FOR 3 BAR BUNDLE dbe = 1.732db
C. FOR 4 BAR BUNDLE dbe = 2.00db

2. STRAIGHT BARS WHICH PASS THRU A CONFINED
    CORE OF SHALL HAVE THE PORTION OF
    THEIR EMBEDED LENGTH, PROJECTING BEYOND
    THE CONFINED CORE MULTIPLIED BY 1.6.

1. "CCL" INDICATES CONFINED CORE LENGTH OF
    SEISMIC COLUMN OR BOUNDARY ELEMENT.

2. PROVIDE 2 1/2" MINIMUM CONCRETE SIDE COVER

1. ALL HOOKED BARS SHALL EXTEND TO THE FAR
    FACE OF CONCRETE, AS MUCH AS PRACTICAL,
    WITH 2" MINIMUM END COVER AND DEVELOPMENT
    NOT LESS THAN THE LENGTH IN THE SCHEDULE.

OUTSIDE FACE OF
CONFINING TIES

FACE OF CONCRETE
OR POUR JOINT AT
STANDARD HOOK

FACE OF CONCRETE

STRAIGHT BAR

OUTSIDE FACE OF TIESOUTSIDE FACE
OF TIES

LENGTH PER SCHEDULE

STANDARD DEVELOPMENT

SEISMIC

3" CLR AT UNFORMED SURFACE

2" CLR AT FORMED SURFACE
CCL

NOTES:

2 1/2" MIN

180° HOOK

90° HOOK

NOTE:
AS AN ALTERNATE, LENTON
TERMINATORS MAY BE USED IN
LIEU OF STANDARD HOOKS
(IAPMO ES-0188)

4db FOR #5 OR SMALLER
6db FOR #6 THRU #8

6db OR 3" MIN FOR #5
OR SMALLER 12db FOR
#6 THRU #8

( WHEN REQUIRED STRAIGHT TENSION DEVELOPMENT
LENGTH  IS GREATER THAN CONFINED CORE LENGTH )

NOTES:

(EMBED LENGTH-CCL)
x 1.6

NOTES:

SMF BEAM REINFORCEMENT ANCHORED
IN SMF FRAME COLUMNS

CC INDICATES CONCRETE COVER, CS INDICATES BAR CLEAR SPACING.
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CATEGORY DESCRIPTION1.

STANDARD HOOKS FOR BARSSTANDARD HOOKS FOR TIES AND STIRRUPS

STRAIGHT BARS AT CONFINED CORE

SEISMIC
(SEE NOTE 11)

13
5°

D

D

D = 6db    FOR #4 THRU #8
   = 8db    FOR #9 THRU #11
   = 10db  FOR #14 and #18

8. DEVELOPMENT LENGTH OF STRAIGHT BARS IN SHEAR WALLS AND COUPLING
    BEAMS SHALL BE INCREASED 25% FOR CATEGORIES 1, 2 AND 3.
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-39-43-502.257#18

--72944457--811054963--9312156731.693#14

--961255875--1081406584--12416175972.257#18

9. FOR EPOXY COATED BARS WITH CC ≤ 3db OR CS ≤ 6db, INCREASE
    DEVELOPMENT LENGTH BY 50%. FOR ALL OTHER EPOXY COATED BARS
    INCREASE DEVELOPMENT LENGTH BY 20%

2db ≤  CC AND  4db ≤ CS

1/2db ≤  CC  < db  OR   db ≤ CS < 2db

db ≤  CC  < 2db OR 2db ≤ CS < 4db
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10. SEISMIC HOOK MAY OCCUR WITHIN THE CONFINED CORE OF A COLUMN OR
      BOUNDARY ELEMENT.

11. DEVELOPMENT LENGTH OF REINFORCING SHALL BE THE GREATER OF
     CATEGORIES 1, 2, 3 OR SEISMIC.

12. IF CC < 1/2db OR CS < db CONTACT STRUCTURAL ENGINEER FOR REQUIRED
     DEVELOPMENT LENGTH.
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CONC-GENL-0002 (REV-1)(REV-2)(REV-3)

TYPICAL REINFORCING GRADE 60 SPLICE SCHEDULE AND DETAILS

3 BAR BUNDLED SPLICE OR

LAPPING BAR WITH "dbe"

DERIVED FROM THE EQUIVALENT

TOTAL AREA OF 2 BARS TO

DETERMINE APPROPRIATE

CATEGORY

"CS"

"C
S

"

TYPICAL BAR SPACING DETAIL

BAR BUNDLED SPLICE DETAILS

3 BAR BUNDLED SPLICE DETAILS

TYPICAL STAGGERED LAP SPLICING DETAIL

TYPICAL LAP SPLICE DETAIL

"SL""SL"

"SL" "SL" "SL"

"C
S

"

db

SPLICE

LENGTH PER

SCHED

SPLICE

LENGTH PER

SCHED

"C
S

"

TYPICAL STANDARD LAP

UNLESS NOTED

OTHERWISE

1

"C
S

"

6 MIN

6" MAX

NON-CONTACT

LAP

CONCRETE

REINFORCING SPLICE NOTES:

NOTES:

1.  BARS SHALL BE BUNDLED WITH NO MORE THAN 2 BARS IN THE SAME PLANE

2.  "SL"  INDICATES SPLICE LENGTH. SEE REINFORCING SPLICE NOTE 6.

1. DEVELOPMENT AND LAP SPLICE LENGTHS ARE IN ACCORDANCE WITH ACI 318-08 WITH
    REBAR Fy=60 KSI. LENGTHS ARE MAXIMUM FROM CHAPTER 12 (NON-SEISMIC ELEMENTS)
    AND CHAPTER 21 (SEISMIC ELEMENTS)

2. LAP SPLICES LENGTHS MAY BE REDUCED 23% IF SPECIFICALLY NOTED ON THE DRAWINGS AS
    CLASS "A" SPLICE.

3. HORIZONTAL BARS WITH MORE THAN 12" OF FRESH CONCRETE BELOW THE BARS SHALL
    BE CONSIDERED "TOP" BARS PER SCHEDULE.

4. THE SPLICE LENGTHS IN THE SCHEDULE SHALL BE MULTIPLIED BY 1.33 FOR LIGHTWEIGHT
    CONCRETE.

5. THE SPLICE LENGTHS IN THE SCHEDULE SHALL BE MULTIPLIED BY 1.25 FOR GRADE 75
    REINFORCING.

6. LAP SPLICES OF BARS IN A BUNDLE SHALL BE BASED ON THE LAP SPLICE LENGTH REQUIRED
    FOR INDIVIDUAL BARS WITHIN THE BUNDLE, INCREASE 20% FOR 3 BAR BUNDLE, AND 33% FOR
    4 BAR BUNDLE. ENTIRE BUNDLE SHALL NOT BE LAP SPLICED.

7. COVER AND SPACING LIMITATIONS FOR BUNDLED BARS, EFFECTIVE BAR DIAMETER (dbe)
    SHALL BE BASED ON (db) PER NOTES BELOW

A. FOR 2 BAR BUNDLE dbe = 1.414db
B. FOR 3 BAR BUNDLE dbe = 1.732db
C. FOR 4 BAR BUNDLE dbe = 2.000db

2. ALL LENGTHS INDICATED ARE IN INCHES.

3. SPLICE LENGTH OF STRAIGHT BARS IN SHEAR WALLS AND COUPLING BEAMS
   SHALL BE INCREASED 25%.

NOTES:

2db ≤ CC  AND  4db ≤ CS

db ≤ CC < 2db OR 2db ≤ CS < 4db

CC INDICATES CONCRETE COVER, CS INDICATES BAR CLEAR SPACING.
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CATEGORY DESCRIPTION1.

TYPICAL BUNDLED LAP SPLICES

4. FOR EPOXY COATED BARS WITH CC ≤ 3db OR CS ≤ 6db, INCREASE LAP SPLICE LENGTH BY 50%.
    FOR ALL OTHER EPOXY COATED BARS INCREASE LAP SPLICE LENGTH BY 20%

5. WHERE BARS OF DIFFERENT SIZE ARE LAP SPLICED, LAP SPLICE LENGTH SHALL BE THE LARGER
    OF ld FOR THE LARGER BAR AND LAP SPLICE LENGTH OF THE SMALLER BAR.

1/2db ≤ CC < db   OR   db ≤ CS < 2db
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6. IF CC < 1/2db OR CS < db CONTACT STRUCTURAL ENGINEER FOR REQUIRED SPLICE LENGTH.
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PRIOR TO WELDING

OTHER SIDE, CHIP

OR GRIND ROOT

TO SOUND METAL

1/8"45
°

1/
8"

1/8"

1/
8"

60°

HORIZONTAL BARVERTICAL BAR

NOTES:

1. AS AN ALTERNATE TO LAP SPLICE, BUTT WELD MAY BE USED AS INDICATED

    ABOVE, PROVIDED THEY ARE STAGGERED @24" MINIMUM.

2. AN APPROVED TESTING LABORATORY SHALL PROVIDE A PREQUALIFICATION

    TENSION TEST FOR SAMPLES ON EVERY SIZE OF BAR BEING WELDED.

3. MATERIALS, CONDITIONS AND WELDING PROCEDURES UTILIZED SHALL COMPLY

    WITH THE CURRENT APPLICABLE BUILDING CODE AND THE REQUIREMENTS OF

    THE GOVERNING INSPECTION AGENCY.

4. GENERAL CONTRACTOR IS RESPONSIBLE FOR ALL COSTS INCURRED IN

    OBTAINING APPROVAL.

TYPICAL REINFORCING BUTT WELDS DETAIL

(ALTERNATE TO SPLICES)
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6666760.375#3
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NOTES:

1. VERIFY ALL DIMENSIONS WITH THE ARCHITECT.

2. SEE GEOTECHNICAL REPORT FOR SUB-SURFACE PREPARATION.
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