'Ls' TENSION LAP SPLICE LENGTH -
CLASS B (GRADE 60 UNCOATED BARS
NORMAL WEIGHT CONCRETE)

BAR f'c=3000 psi f'c=4000 psi f'c=5000 psi f'c=6000 psi f'c=8000 psi
SIZE | TOP | OTHER | TOP | OTHER | TOP | OTHER | TOP | OTHER | TOP | OTHER
#3 | 244" | 110" | 2-1 17" | 110" | 15 1-8" 14" | 16 | 12
#4 | 32" 25" 29" 2-1" 295" |1 | 283 19" | 111" | 16"
#5 | 3-11" | 3-0" 3-5" 2-7" 3-0" 24" 2-9" 22" | 245" | 1-10"
#6 | 4-8" 37| 4 3-1" 38" | 2-10" | 34" 27| 24| 283
#7 | 6-9" 53" | 511" | 4-6" 5-3" | 41" | 4-10" | 3-9" | 42" | 3.3
#8 | 79" 6'-0" 6-9" 5-2" 6-0" | 4-8" 5-6" 43" | 49" | 3-8
#9 | 8-9" 6'-9" 77" | 5-10" | 6-9" 5-3" 6'-2" 49" | 54" | 42
#10 | 9-10" | T7-7" 8'-6" 6-7" 78" | 5-11" | 7-0" 54" | 6-0" | 4-8"
#11 | 10-11" | 8-5" 9'-6" 7-3" 8'-6" 6-6" 79" | 511" | 6-8" | 5-2"

NOTES:

1.

FOR CLASS 'A' SPLICE (PERMITTED ONLY WHEN NOT MORE THAN HALF THE BARS SPLICED
AND SPLICES STAGGERED BY THE DISTANCE OF SPLICE LENGTH), USE SAME AS 'Ld' =
TENSION DEVELOPMENT LENGTH TABLE.

WHEN REINFORCING BAR SPACING IS LESS THAN 2 db FOR BEAMS AND COLUMNS OR 3 db
FOR ALL OTHER CONCRETE ELEMENTS, LENGTHS SHALL BE MULTIPLIED BY A FACTOR OF 1.5
(db = REINFORCING BAR DIAMETER).

FOR WIDELY SPACED BARS IN FOOTINGS, WALLS, AND SLABS, THE BAR SPLICE LENGTHS CAN
BE REDUCED BASED ON ACI 318-14 EQUATION 25.4.2.3a OR ACI 318-19 EQUATION 25.4.2 4a.
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MAX OFFSET BEND
PRINCIPAL REINFORCING

S oA | D
> #3 | 21/4"
#4 3"
#5 | 33/4"
#6 | 41/2"
D #7 | 514"
#8 6"
TIE OR STIRRUP #9 | 91/2"
#10 | 10 3/4"
#11 12"

1.  BENDS SHALL BE MADE COLD.
2. #14 AND #18 BARS SHALL BE BEND-TESTED AND APPROVED PRIOR TO BENDING.
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BAR BENDS

SCALE 1"=1-0"
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'Ld' TENSION DEVELOPMENT LENGTH

(GRADE 60 UNCOATED BARS -
NORMAL WEIGHT CONCRETE)

BAR f'c=3000 psi f'c=4000 psi f'c=5000 psi f'c=6000 psi f'c=8000 psi
SIZE | TOp | OTHER | TOP | OTHER | TOP | OTHER | TOP | OTHER | TOP | OTHER
#3 | 1-10" | 1-5" 17" 1-3" 15" | 11" 1-4" 1-0" 12" | 10"
#4 | 25" | 1-10" | 2-1" 7|11t s 1-9" 1-4" 1-6" | 12"
#5 | 30" | 24" | 2-7" 20" 2-4" | 110" | 2w 1-8" | 110" | 1-5"
#6 | 37" | 2-9" | 31" 25" | 2-10" | 22 227" | 2w0" | 2-3" | 1"
#7 | 53" | 40" | 4-6" 36" 41 32" 39" | 2-10" | 33" | 26"
#8 | 6-0" | 47" | 52" | 4-0" 48" | 37" | 43| 33 | 38 | 2-10"
#9 | 6-9" | 52 | 5-10" | 4-6" 53" | 40" | 4-9" | 38" | 42" | 32"
#10 | 7-7" | 5-10" | &-7" 51" | 511" | 46" 54" | 42" | 48 | 37"
#11 | 85" | 6-6" | 7-3" 5-7" 66" | 5-0" | 5-11" | 47" | 52" | 4-0"

NOTES:

1.

2.

'TOP' BARS ARE HORIZONTAL BARS WITH MORE THAN 12 INCHES OF FRESH CONCRETE CAST
BELOW THE BARS AT THE DEVELOPMENT LENGTH.

WHEN REINFORCING BAR SPACING IS LESS THAN 2 db FOR BEAMS AND COLUMNS OR 3 db
FOR ALL OTHER CONCRETE ELEMENTS, LENGTHS SHALL BE MULTIPLIED BY A FACTOR OF 1.5
(db= REINFORCING BAR DIAMETER).

FOR WIDELY SPACED BARS IN FOOTINGS, WALLS, AND SLABS, THE BAR DEVELOPMENT
LENGTHS CAN BE REDUCED BASED ON ACI 318-14 EQUATION 25.4.2.3a OR ACI 318-19
EQUATION 25.4.2 4a.

TENSION DEVELOPMENT LENGTH
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TYPICAL BOLLARD DETAIL
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