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PRECAST PRESTRESSED BOX BEAMS
General Notes

SPECIAL NOTES

STANDARD DRAWINGS

RBR-001   Steel Beam Guardrail

for Corrosion Inhibitors

BBP-003   Elastomeric Bearing Pads

BJE-001   Armored Edge & Neoprene Joints

BHS-007   Railing System Type II

Washers

Nut

Nut

Wire

Ferrule

Stud

Washers

Nuts

Bolts

Tubing

Plate

Channel

Post

ITEM

RBR-005   Guardrail Components

  Furnish this material per these specifications.RAILING SYSTEM TYPE II:

and placing grout in the price of beam.

furnishing of cost the Include removed.  been have devices leveling before and tightened fully 

been have rods tension lateral after completed be will grouting utilized, is superstructure 

side by side When Specifications.  the of 601.03.03 Section with conforming outs 

block-rod tensioning and keys, shear dowels, anchor for grout shrink non-Provide   GROUT:

poured.

be to is deck the before days 120 than more fabricated be not shall Beams   FABRICATION:

 of the beam and the location of the steel is indicated on the shop drawings."2
1

in the top 5

used not is steel the that provided only, purposes, fabrication for used be may reinforcement 

epoxy Non-diameters.  bend of purposes for stirrup a be to "C" marked bars Consider 

Specifications.  the of 811.10 Section with accordance in coated epoxy be to is reinforcement 

steel All reinforcement.  of center to center from is reinforcement of Spacing distances.  

clear are reinforcement to concrete of face the from shown Dimensions   REINFORCEMENT:

listed below with these standards.

Use the current edition of the references

DESCRIPTION

"8
3

" Stud4
1

for 1

" Stud4
1

for 1

8x4x0.1875

"8
5

"4
1

1

x 5""2
1

2

" Bolt4
1

for 1

W6x25

C7x9.8

"x 7"2
1

MATERIAL SPECIFICATION

ASTM A510 (1018 Steel)

ASTM A325M

ASTM A325M

ASTM A500 or A501

ASTM A307

ASTM A563, Grade A or better

ASTM A563, Grade A or better

ASTM A108 (1045 C.D. Bar)

ASTM A108 (11L17 Steel)

ASTM A108 (12L14 Steel)

ASTM A36 or A572

ASTM A36 or A572

ASTM A36 or A572

COATING SPECIFICATION

B633, Type II, Class 25

B633, Type II, Class 25

B633, Type II, Class 25

A123

A153

A153

A153

B633, Type II, Class 25

B633, Type II, Class 25

B633, Type II, Class 25

A123

A123

A123

the Division of Structural Design.

by specified as sealer silane approved an Use sealed.  not are pockets grout the ensure to 

care take except beams, all of faces all seal beams), (B beams box composite non-For beam.  

the underneath 0" 1'-to beam the of top the from extent the with beams exterior all of face 

exterior the of length full the seal Beams), (CB beams box composite For   SEALER:BEAM 

  Bevel all exposed edges ?".BEVELED EDGES:

from the list of approved materials.

beams composite) (non-type B-for inhibitor corrosion a Provide   INHIBITOR:CORROSION 

Contractor's expense.

the at done be will modifications plan and design These changes.  the reflect to plans original 

the revise also and design the provide will plans original the developed that designer the 

Contractor, the by preferred is type strand or arrangement strand alternate an If 270.  Grade 

203, M AASHTO to conforming strands relaxation low-relieved, stress wire seven-uncoated 

in.) sq. (0.167 oversize b" be to strands prestressing Ensure   STRANDS:PRESTRESSING 

numbering, in sequence, the strand pattern.

by plan detensioning a showing plans shop Furnish change.  elastic and shrinkage to 

due beams of shortening for made is (length) .0005L of allowance The accepted.  be not will 

deterioration to resistance of strength the affect to as extent such of honeycomb with Beams 

strand. relaxation low per lbs. 33817 of force prestress initial an Apply days.  28 to prior or 

at F'C attain girders; the with identically cured and made cylinders standard by shown as F'Cl 

of strength compressive minimum a attained has concrete the until anchors end of releasing 

nor allowed, be not will concrete the to stress bond Transferring   METHOD:CONSTRUCTION 

the next greater designed section for non-Standard lengths.

Use length.  beam total represent Standards the in shown lengths Beam   LENGTH:DESIGN 

F'S  = 270000 PSIfor Prestressing Steel

F'C  =   4000 PSIfor Class "AA" Concrete

F'CI =   5500 PSI

F'C  =   7000 PSIfor Prestressed Girder Concrete (Typ. U.N.O.)

FY   =  60000 PSIfor Steel Reinforcement

MATERIAL DESIGN SPECIFICATIONS:

    downward deflection of the beam due to self weight. (Positive Upwards)

¬c (in.):  Upwards midspan camber of the beam caused by prestressing minus the 

    future wearing surface. (Positive Downwards)

¬d (in.):  Sum of the downwards deflections caused by the design 5" deck, railing, and 

DESIGN DEFLECTIONS:

LL+I (kips):  LL with Dynamic load allowance.

LL (kips):  Beam Live Load reaction per lane x Design load distribution.

DW (kips):  Future wearing surface.

DC (kips):  Beam, Slab (if applicable), and Type II railing dead loads.

  Unfactored design reaction forces per beam end.SUBSTRUCTURE DESIGN LOADS:

surface load.

wearing future PSF 15 a for designed are beams These   SURFACE:WEARING FUTURE 

design moment and shear distribution for all beams is 0.5 lanes.

the Specifications, Design Bridge LRFD AASHTO to Contrary   DISTRIBUTION:LOAD DESIGN 

  Beam sections are designed for 1.25*HL93 (KYHL93) Live Load.DESIGN LOADS:

with interims.

Specifications, Design Bridge LRFD AASHTO the of edition current the to are Specifications 

AASHTO the to references All specifications. supplemental current with Construction, 

Bridge and Road for Specifications Standard Highways of Department Kentucky the 

of edition current the to are Specifications standard the to references All   SPECIFICATIONS:

"8
5for 

"8
5for 

AND REFERENCES
GENERAL NOTES

BOX BEAM 
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STEPPED PIER OR PILE BENT
ABUTMENT OR END BENT PIER OR PILE BENT

STEPPED PIER OR PILE BENT
ABUTMENT OR END BENT PIER OR PILE BENT

TYPICAL BEARING DETAILS (NON-COMPOSITE)

TYPICAL BEARING DETAILS (COMPOSITE)

PAD PLACEMENT FOR SKEWS

GENERAL NOTES

SHOWING PADS FOR BEAM TYPES B27-B42 & CB27-CB42

and/or Cork.

¡ Bearing Pads

parallel to grade.

Bearing areas shall be

surface, paint with approved bituminous material.

After cutting prestress strands flush with

and grout dowels into cap

Drill holes for dowels after placing beams

and/or Cork.

¡ Bearing Pads

parallel to grade.

Bearing areas shall be
and grout dowels into cap

Drill holes for dowels after placing beams

and/or Cork.

Elastomeric Bearing Pads

and/or Cork.

Elastomeric Bearing Pads

surface, paint with approved bituminous material.

After cutting prestress strands flush with

see BJE-001, c.e.

Armored Edge

Rubber Sealant

Seal with Silcone
Rubber Sealant

Seal with Silicone

bridges to align exterior beams.

between beams of multiple span

Metal shims may be required

bearing.

bridges to insure uniform

pads or cork on skewed

be required over bearing

Metal shims (8" x 12") may 

at expansion end.

and hot-pour crack and joint sealer

Fill holes with grout at fixed end

" x 3" Holes cast in all beams.2
1

1

Joint Material

Cork Expansion

1" Preformed

end of either beam.

Material. Nail to

Expansion Joint

1" Preformed Cork

Silicone Sealant

Seal with Self-LevelingSilicone Sealant

Seal with Self-Leveling

at expansion end.

and hot-pour crack and joint sealer

Fill holes with grout at fixed end
" x 3" Holes cast in all beams.2

1
1

and placing these shims in the price per beam.
elastomer shims may be used.  Include the cost of furnishing 
accordance with ASTM A123.  As alternates, cork, polymer, or 
Provide metal shims conforming to ASTM A36 and galvanize in 

to ¡ beam with center of pad over ¡ bearing.

Pads "B1" are to always be placed perpendicular

see Std. Dwg. BBP-003, c.e.

Pad Details of Shapes A1 & B1,

For Elastomeric Bearing

may be cemented to bottom of beam.

escape of mortar or joint sealer. Cork

beneath dowel pin holes to prevent the 

1'-6" wide placed between Bearing Pads and

Preformed Cork Expansion Joint Material 

"2
1

9
¡ Pier or Pile Bent

(Showing Location & Placement of Box Beams)

Shape "B1" Shape "A1"

Exterior ExteriorInterior Interior

Cork Shape "B1"CorkShape "B1"

(0°Skew) (Skewed Spans)

End of Bridge
¡ Pier Cap & ¡ Joint

 

1
2
"

(T
y
p
.)

¡ Bearing ¡ Bearing

(Showing Location & Placement of Box Beams)

 

1
2
"

(T
y
p
.)

¡ Bearing ¡ Bearing

End of Bridge

1
"

M
in
. 

S
la

b

¡ Pier or Pile Bent

¡ Brg.

¡ Beam

¡ Dowels (D)¡ Dowels (D) 

¡ Dowels (D) 

¡ Dowels (D) 

¡ Dowels (D) ¡ Dowels (D) 

5
"

" Sawed joint8
3

9" 9"

"2
1

2

 Sawed joint"8
3

Foam Backing Rod

9" 9"

"
2

1
1

"2
1

2

"
2

1
1

1" Joint

Foam Backing Rod

" x 1'-6" preformed cork for beam types B12-B21 & CB12-CB21 for bearing.2
1
 Use

Brg. Pad (B1)

Brg. Pad (B1)

BOX BEAM

BEARING

DETAILS
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TYPICAL STRAIGHT END

TYPICAL SKEWED END FOR BEAMS OVER 50 FEET

TYPICAL SKEWED END FOR BEAMS 50 FEET OR LESS

LEVELING DEVICE DETAILS

EXTERIOR BOX BEAM

SECTION THRU DRAIN

SECTION THRU BEAM

DRAIN DETAILS

VOID DRAIN DETAIL

SHEAR KEY DETAIL

to ¡ beam.

perpendicular

This stirrup

parallel to skew.

These stirrups

Stirrups

Transition 

for Stirrup Spacing

See Applicable Std.

parallel to skew.

These stirrups

Stirrups

Transition 

for Stirrup Spacing

See Applicable Std.

or Slab

Top of Beam

of exterior beam.

on exterior face

Omit shear key

sleeve.

Thread into

of beams.

as required for leveling

Nuts to be tightened

after leveling of beams.

Recess to be grouted

Steel Support

Timber or

sleeve.

Thread into

       be plated or galvanized

NOTE: Inserts are to

of beams.

as required for leveling

Nuts to be tightened

after leveling of beams.

Recess to be grouted

Steel Support

Timber or

NOTE: 

on 12" beams.

Void omitted NOTE: 

on 12" beams.

Void omitted NOTE: 

(Typ.)

90°

(Typ.)

90°

installed in field

with ASTM A53.  Nipple to be 

coupling and nipple in accordance

NPS Designation 4 Standard 

drain

Void 

Holes for Dowels
" x 3" Slotted2

1
¡ 1

Holes for Dowels
" x 3" Slotted2

1
¡ 1

Holes for Dowels
 x 3" Slotted"2

1
¡ 1

for Lifting Devices

2"Ø x 1" Block-out

for Lifting Devices

2"Ø x 1" Block-out

for Lifting Devices

2"Ø x 1" Block-out

to be encased with a minimum 2" of concrete.

Diaphragms may be omitted if void is cut to allow drain

Bridge Design for approval.

beams.  Submit alternate leveling devices to the Division of

for price the in beams leveling in involved labor and materials 

of cost the Include ft.  50 over beams of locations diaphragm 

at and ft. 50 to up beams of center the at inserts Locate 

Division of Materials.

of a type approved by the

of each void.  Provide 1"Ø drains

Locate two drains at each end

ASTM A-36

1"Ø Rod (Threaded)

ASTM A-36

1"Ø Rod (Threaded)

1'-1"

Bolt ASTM A-325

1" x 6" Long

 Bolt ASTM A-325

 1" x 6" Long

"2
1

4

"
8

3
1
1

1
2
"

1
2
"

min.

12"

"
8

3
1
1

1
2
"

1
2
"

min.
3
"

¡ Drain With Curb

TOP VIEW OF DRAIN

¡ Drain

1
2
"

12" 12"

Gutter

Line

(For Spans With Curbs)

1
"

(Showing coupling in barrier)

"8
3

"4
3

Steel Beam

1
"

~

 3"3"

Steel Beam

1
"

~

3" 3"

(Right Skew Shown, Left Opposite Hand)

(Right Skew Shown, Left Opposite Hand)

1
2
"

1
2
"

"2
1

4

1
2
"

1
2
"

12"

3
"

3
"

9"

9"

9"

9"

1'-6"

1'-6"

1'-6"

1'-6"

"2
1

1'-1

"2
1

1'-1

2
'-

0
"

2
'-

0
"

2
'-

0
"

2
'-

0
"

3
'-

9
"

"
2

1
1

"2
1

2

"2
1

2

9"

"
2

1
1

3
'-

9
"

B
1
2
~
8
"

"2
1

2

"2
1

2

50 ft. or Under Over 50 ft.

8
"

4
"

4
"

BOX BEAM

MISCELLANEOUS

DETAILS

BDP-003-03

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN
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STANDARD DRAWING NO.

to ¡ beam.

perpendicular

This stirrup

the price of beam.

in fittings and pipe of cost the  Include railroad. or highway 

a over crosses span when drains Omit span. per line gutter 

each placed one of minimun a with centers on 12'-6" maximum 

at drains Space bridges. superelevated for only side low on 

and crown normal with bridge of sides both on drains Provide 
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SECTIONAL PLAN SHOWING LATERAL TENSIONING

METHOD FOR STRAIGHT SPANS

SECTIONAL PLAN SHOWING LATERAL TENSIONING

METHOD FOR SKEWED SPANS

SECTION THRU LATERAL TENSIONING ROD

SECTIONAL END PLAN

GENERAL NOTES

be blocked out between units. (Typ.)
" hand hole may2

1
Rods, a 2" x 6

For ease of installing Lateral Tensioning

omitted on any skew.

or less void may be

When void is 2'-0" long

skew is 15° or less (typ.).

Omit these voids when

that these voids are of equal lengths

Arrange Lateral Tensioning Rods so

that these voids are of equal lengths

Arrange Lateral Tensioning Rods so

This End

2" Thread

0°-10° Skew

6" Thread

over 10° Skew

3" Thread

thru Beam

3" Hole

"Ø Hole)8
1

(1

"2
1

"x32
1

"x34
3

¢
(Typ.)

1'-6"

(Typ.)

1'-6"

Two lateral tensioning rods per beams over 50 ft. long.

One lateral tensioning rod per beam 50 ft. long or less

(Typ.)

1'-6"

(The above arrangement is applicable from 0° skews to and Including 10° skews)

~
~ ~

~ ~ ~~

~

Exterior Beam

¡ Lateral Tensioning Rods

"
4

1
6

(T
y
p
.)

(T
y
p
.)

Grout After Final Tensioning (Typ.)

(Typ.)

Make Final Tensioning From This End

Hex Nut (Heavy)(Typ.)

Preliminary tightening from this end

4
1

(Lateral Tension Rod Details)

Cut-off rod after final tightening (each end)

~

8" (Typ.)

" Min.8
3

Top of Beam

 

 

 

Void drains 

"8
7

1 "8
1

3

"
8

1
3

"
8

7
1

Outline~ ¢1"x6"x6"

"2
1

"x32
1

"x34
3

Outline~ ¢

 
M
a
x
.

"
8

1

 
M
a
x
.

"
8

1

1" Rod

4
"

3
"Ø

"2
1

3

"2
1

2 "2
1

1

" x Number of Beams8
3

4'-0

8" (Typ.)

applicable.

as A153 or A123 ASTM with accordance in galvanized be to nuts 

and plates, rods, tension All A307.  ASTM to conforming nuts hex heavy 

with A36 ASTM to conforming plates and rods tensioning lateral Provide 

ft./lbs. 200 of torque a by developed as psi 20,000 yields that tensioning 

final Perform rods. tensioning lateral the to tension preliminary 

a apply place, in are units deck the After RODS:  TENSIONING LATERAL 

~ B42 & CB4212"

~ B33 & CB3312"

~ B27 & CB2712"

~ B21 & CB21"2
1

10

~ B17 & CB17"2
1

8

~ B12 & CB125"

DETAILS

TENSION ROD

BOX BEAM

BDP-004-04

STATE HIGHWAY ENGINEER DATE
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SUBMITTED

APPROVED
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¢1"x6"x6"

"Ø Hole)8
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B

B

TYPICAL SECTION
SECTION B-B

GUARDRAIL ELEVATION

SECTION A-A

TYPE A ANCHOR DETAIL TYPE B ANCHOR DETAIL

OPEN JOINT

Bridge

Remainder of Post Spacing At 6'-3"

Post Spacing

¡ Post

Minimum

4
1

Adjust space to fit span length

washer

Tack Weld

¡ Anchor
Insert

Ferrule

Insert

~

resistance weld

Electrical

SECTION C-C

3
"

3"

4
1

3" 3" 3" 3"

at each post on bridge.

" bolt8
5

C 7 x 9.8

in tube
"Ø holes4

3

per stud.

hex. nuts and washers

full length and two

with machine threads
Ø x 8" Studs"4

1
Two 1

Fascia

¡

for Non-Composite Box Beam applications

or Slab

Top of Beam

RBR-001, c.e.

Standard Dwg.

Guardrail see

¡ Joint

2 per post

Anchors

¡ Type A 

4
1 "4

3
1 "4

3
1

1'-6"

" open joint in tubing2
1

but equal to or less than 6'-3"

@ 4" o.c.
"16

13
" x height 116

13

Holes in post Width  

9" 9"

holes in tube
"  slotted4

1
" x 14

3

"2
1

C 7" x 9.8 x 2'-6

in tube
" holes4

3

"
2

1
3

4"

min.

"2
1

2

" Wire8
3

1'-3""±4
3

5

5"

8"

4
"

W6x25

"
2

1
2

8
"

"
4

3
2

"x7"2
1

¢

le
s
s
 
t
h
a
n
 
1
4
"

s
la

b
 
t
h
ic

k
n
e
s
s

6
" 
f
o
r
 
b
e
a

m
 
o
r

4
"

4
"

7
"

8"

" bolts8
5

6

8 x 4 x .1875 tubing, 6" long

distance across flats.)

hex. or square stock, min. 1.70" 

machine thread.  (Made from

Sleeve nut with right hand

"x7"2
1

¢

with 12'-6" splices.

length center to center

TS 8 x 4 x 0.1875 tubing minimum

Attach guardrail between these limits to the beams before shipment

holes in post and plate
 diameter"2

1
Provide 1

bolts in slotted holes.

and channel when tightening

Allow sliding between the tube

abutment by 3".

First post shall clear

End of

1
'-

1
1
""
4

1
3
'-

7

" 
f
o
r
 
b
e
a

m
 
o
r
 
s
la

b
 
t
h
ic

k
n
e
s
s
 
le

s
s
 
t
h
a
n
 
1
4
"

4
1

3
'-

5

hex. nuts and washers per stud.

threads full length and two
" x 8" stud with machine4

1
1

Threaded length 3" min.
" x 12" min. machine bolt4

1
1

to Std. Dwg. BHS-007, C.E.

Roadway Guardrail, refer

Connect bridge guardrail to

Note:

Dwg. RBR-005, c.e.

plate washer as detailed on Standard
" bolt 10" long with rectangular8

5

or 12" Box)

(Type A for Slab

(Type B for Box)

¡ Anchor

RAILING

SYSTEM

TYPE II

BDP-005-06

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.
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B12 BEAM CB12 BEAM

Type

Beam

(feet)

Length

Beam Strands Required

Number of

Row

C3(e) Bar
C2(e) BarC1(e) Bar

B12 ELEVATION OF O° SKEW CB12 ELEVATION OF O° SKEW

Type

Beam

(feet)

Length

Beam

Row

C1 C2 C3

DESIGN DATA

DC DW LL LL+I

BAR QUANTITIES

TABLE OF STRAND DATA

Straight Reinforcement

CB12

B12

B12

CB12

Strength

Concrete

(psi)

F'CI

(psi)

F'C

@ 2"

3 spa.

@ 2"

3 spa.

@ 2"

3 spa.

@ 2"

3 spa.

26

24

22

20

18

16

14

12

34

32

30

28

26

24

22

20

18

16

14

12

#8

#4

#5

#5 Stirrup

#4 Stirrup#4 Stirrup

34

32

30

28

26

24

22

20

18

16

14

12

7" 7"
"

8
3

1
'-

1

2

2~C2

"2
1

6

6" 6"

"c
l.

8
1

1

2

"2
1

3 C1 bars @ 6"

2~C3

"2
1

3 C1 bars @ 6"

C3 bars @ 24"

1~C3

26

24

22

20

18

16

14

12

53

49

45

41

37

33

29

25

69

65

61

57

53

49

45

41

37

33

29

25

2

2

2

2

2

2

2

2

20

19

18

17

16

15

14

13

12

11

10

9

2'-0"

3.9

4.6

5.2

5.8

6.5

7.1

7.8

8.4

5.4

6.3

7.2

8.1

9.0

9.9

10.8

11.6

12.5

13.4

14.3

15.2

0.4

0.4

0.5

0.5

0.6

0.6

0.7

0.7

0.4

0.4

0.5

0.5

0.6

0.6

0.7

0.8

0.8

0.9

0.9

1.0

27.8

29.1

30.1

31.0

31.8

32.5

33.2

33.8

27.8

29.1

30.1

31.0

31.8

32.5

33.2

33.8

35.1

36.4

37.7

38.9

36.3

37.8

39.1

40.1

41.0

41.9

42.6

43.4

36.3

37.8

39.1

40.1

41.0

41.9

42.6

43.4

44.9

46.4

48.1

49.6

(in.)

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.3

¬d

(in.)

¬c

0.1

0.1

0.2

0.2

0.3

0.3

0.3

0.5

0.5

0.9

1.0

1.3

(Kips) (Kips) (Kips) (Kips)

6" 4"2"

4'-0"

4" 6" 2"

"c
l.

2
1

2
"c
l.

4
1

1

6" 8"

7~A1 Bars spaced as shown

¡ Box

1
'-

0
"

"cl.2
1

1

2
"

2
" C1

C2 C2 1
'-

0
"

2
"

 cl."2
1

1

5
"

2
"

4" 6" 6" 4"

4'-0"

"c
l.

2
1

2
"c
l.

4
1

1

S bars

6" 8"

7~A2 Bars spaced as shown

¡ Box

C3

C1

C3

1
'-

0
"

C1

"2
1

2

C1

"2
1

2

1
'-

0
"

C1
C1

"2
1

7

"
2

1
7

3'-9"

"
4

1
8

"
4

1
8

"8
3

11

11

MARK SIZE LENGTH

A1(E)

A2(E)

D(E)

Beam Length Minus 3"

Beam Length Minus 3"

2'-0"

17

13

9

5

2

2

1

1

1

1

1

15

14

14

13

12

10

10

10

9

8

8

7

13

13

12

12

12

11

10

9

8 spa @ 2"
7000

6000

8000

7100

Debond these strands 4'-0" at each end of beam ~CB12-34 Only

1 2

BOX BEAM

B12 & CB12

DETAILS

BDP-006-05

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.

(Refer to BDP-003,c.e. for skewed details) (Refer to BDP-003,c.e. for skewed details)



02-26-20

02-26-20

Type

Beam

(feet)

Length

Beam Strands Required

Number of

Row

C1(e) Bar

B17 ELEVATION OF O° SKEW CB17 ELEVATION OF O° SKEW

B17 BEAM

Type

Beam

(feet)

Length

Beam

C2(e)-C4(e) Bars

CB17 BEAM

Type

Beam

(feet)

Length

Beam

C1 C2 C3 C4

"J"

TABLE OF STRAND DATA

TABLE OF DIMENSION DATA

TABLE OF BAR QUANTITIES DESIGN DATA

Straight Reinforcement

Bent Reinforcement

"F" "G" "H"

DC DW LL LL+I

B17

CB17

B17

CB17

B17

CB17

Strength

Conc. 

(psi)

F'CI

(psi)

F'C

@ 2"

3 spa.

@ 2"

3 spa.

@ 2"

3 spa.

@ 2"

3 spa.

48

46

44

42

40

38

36

42

40

38

36

34

32

30

28

48

46

44

42

40

38

36

42

40

38

36

34

32

30

28

17

17

17

17

16

15

14

17

17

17

16

15

14

13

12

C3(e)

C4(e)

C3

"cl. for C38
1

1

C4

"cl. for C44
1

1

C3

"cl. for C38
1

1

C3

C3

2~C3~(36'-42')

1~C3~(28'-34')

9"

9"

9"

8"

8"

7"

7"

7"

8"

8"

8"

7"

7"

7"

6"

4

4

4

5

6

7

7

7

6

6

6

7

8

10

8

"2
1

8

"2
1

9

"2
1

10

"2
1

7

"2
1

6

"2
1

8

"2
1

5

"2
1

11

"2
1

9

"2
1

7

"2
1

8

"2
1

7

"2
1

7

"2
1

9

C4

C4
C4

2~C3~(40'-48')

1~C3~(36'-38')

#8

#4

#5

48

46

44

42

40

38

36

42

40

38

36

34

32

30

28 57

61

65

69

73

77

81

85

37

39

41

43

47

49

45

2

2

2

2

4

4

4

4

2

2

4

4

4

4

4

14"

14"

14"

12"

12"

12"

12"

37

39

41

49

54

56

52

6"

33

35

37

41

44

51

53

56

10"

10"

11"

11"

11"

11"

11"

10"

9.4 0.8 35.1 44.9

10.1 0.9 36.4 46.4

10.7 0.9 37.7 48.1

11.4 1.0 38.9 49.6

12.1 1.0 40.0 50.9

12.7 1.1 41.1 52.2

13.4 1.1 42.1 53.4

14.1 1.2 43.0 54.5

16.6 1.0 40.0 50.9

17.5 1.1 41.1 52.2

18.4 1.1 42.1 53.4

19.3 1.2 43.0 54.5

20.2 1.3 43.9 55.5

21.1 1.3 44.7 56.5

22.0 1.4 45.5 57.4

0.2

0.2

0.4

0.3

0.3

0.3

0.2

¬d ¬c

0.6

0.7

1.8

1.3

1.0

0.9

0.8

C1 bars @ 6" spaces, maximum

C1 bars @ 12" spaces, maximum

C2 bars @ "J"

C4 bars @ "J"

(kips) (kips) (kips) (kips)

8 spa. @ 2" 8 spa. @ 2"

"2
1

2 "F" spaces @ "G" "H"

1
'-

5
"

C1

C2

C2
C2

C1
C1

¡ Box

7~A1 Bars spaced as shown

1
'-

5
"

2
"

2
"

C2

C1

"2
1

5 2"

4" 6" 6" 4"

4'-0"

1
"c
l. 2

"

"c
l.

2
1

2

"
2

1
5

6
"

"
2

1
5

"c
l.

4
1

1

"cl.2
1

1

1
'-

5
"

5
"

2
"

2
"

"2
1

5 2"

C1

7~A2 Bars spaced as shown

S Bars

"c
l.

2
1

2

"cl.2
1

1

"
2

1
5

6
"

"
2

1
5

2
"

1
"c
l.

4" 6" 6" 4"

4'-0"

"2
1

2 "F" spaces @ "G" "H"

1
'-

5
"

C1

C1
C1

b

a a

b

1

2

1

2

¡ Box

(in.) (in.)

A1(E)

A2(E)

D(E) 2'-0"

Mark Size Length

Beam Length Minus 3"

Beam Length Minus 3"

Mark

C1(e)

C2(e)

Size

#5

#4

#5

#4

a

3'-9"

3'-9"

"8
3

11

3'-9"

b

6"

"4
1

1'-1

"8
3

1'-1

"4
1

1'-6

17

9

2

1

 

 

 

5

3

1

 

 

 

 

 

3

2
"

2

 

 

 

 

 

 

 

 

Debond these strands 4' each end of beam

Debond these strands 6' each end of beam
CB17-48 Beam Only

7000

6000

 

 

 

 

 

 

 

 

8000

7000

 

 

 

 

 

 

 

 

1 2

Row

3

Row

BOX BEAM

B17 & CB17

DETAILS

BDP-007-05

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.

(Refer to BDP-003,c.e. for skewed details)(Refer to BDP-003,c.e. for skewed details)



02-26-20

02-26-20

Type

Beam

(feet)

Length

Beam Strands Required

Number of

1

Row

B21 ELEVATION OF O° SKEW CB21 ELEVATION OF O° SKEW

B21 BEAM

2

Row

Type

Beam

(feet)

Length

Beam

CB21 BEAM

C1(e) Bar C2(e)-C5(e) Bars

"J"

Type

Beam

(feet)

Length

Beam

TABLE OF BAR QUANTITIES

C1 C2 C3 C4 C5

Type

Beam

(feet)

Length

Beam

DESIGN DATA

TABLE OF STRAND DATA

TABLE OF DIMENSION DATA

Straight Reinforcement

Bent Reinforcement

CB21

B21

CB21

B21

CB21

B21

CB21

B21

"F" "G" "H"

DC DW LL LL+I

Beam Length Minus 3"

Beam Length Minus 3"

A1(E)

A2(E)

D(E) #8

#4

#5

2'-0"

@ 2"

3 spa.

@ 2"

3 spa.

@ 2"

3 spa.

@ 2"

3 spa.

Mark Size Length

56

54

52

50

50

48

46

44

56

54

52

50

50

48

46

44

baSizeMark

C1(e)

C2(e)

C3(e)

#5 3'-9" 6"

#4 3'-9"

#5 "8
3

11

"4
1

1'-5

"8
3

1'-5

7" 6"

7" 6"

3'-9"C4(e)

"cl. for C44
1

1

C2

2~C3

6

6

7

7

7

7

7

9

10"

9"

9"

9"

"2
1

12

"2
1

11

8"

7"

"2
1

10

"2
1

14

"2
1

13

14"

16"

16"

16"

16"

13"

13"

13"

C4

2~C3

C4

C4

56

54

52

50

50

48

46

44 89

93

97

51

53

55

57

42

47

50

52

4

4

4

4

4

4

4

4

#4 "4
1

1'-10

9"

9"

9"

8"

"2
1

10

45

46

48

50

C4~(50'-54')

C5~56'

C4 or C5

3'-9"C5(e) #5 "8
3

1'-10

2

(in.)kips kips kipskips

15.7 1.3 43.9 55.5

16.4 1.3 44.7 56.5

17.1 1.4 45.5 57.4

17.9 1.4 46.3 58.3

24.1 1.4 46.3 58.3

25.0 1.5 47.0 59.1

26.0 1.5 47.7 60.0

27.0 1.6 48.4 60.756

54

52

50

50

48

46

44

0.3

0.3

0.4

0.4

¬d

(in.)

¬c

1.0

1.1

1.2

1.4

17

17

17

17

17

17

17

17

 

8

6

4

3

6

4

2 

 

101

"cl. for C58
1

1

C1 bars @ 6" spaces, maximum C1 bars @ 12" spaces, maximum

C2 bars spa. @ "J" C4 bars spa. @ "J"

8 spa. @ 2" 8 spa. @ 2"

C3 C3C3 C3

7~A1 Bars spaced as shown

¡ Box

1
'-

9
"

C2

C1

2
"

2
"

"2
1

5 2"

1
"c
l.

4" 6"

"cl. for C38
1

1

4'-0"

6" 4"

"cl.2
1

1

"
2

1
5

1
0
"

2
"

"c
l.

2
1

2

"
2

1
5

1
'-

9
"

C1

5
"

2
"

2
"

4" 6"

4'-0"

"cl. for C38
1

1

7~A2 Bars spaced as shown

S Bars

¡ Box

"c
l.

2
1

2

"cl.2
1

1

"
2

1
5

"
2

1
5

1
0
"

2
"

6" 4"

1
"c
l.

2""2
1

5

"2
1

2 "F" spaces @ "G" "H"

1
'-

9
"

C1

C1

C1

"2
1

2 "F" spaces @ "G" "H"

1
'-

9
"

C1

C2

C1

C2

b

a

b

a

1

2

1

2

C1

DETAILS

B21 & CB21

BOX BEAM

BDP-008-04

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.

"c
l.

4
1

1

(Refer to BDP-003,c.e. for skewed details)
(Refer to BDP-003,c.e. for skewed details)



02-26-20

02-26-20

Type

Beam

(feet)

Length

Beam Strands Required

Number of

1

Row

CB27

B27

Straight Reinforcement

B27 ELEVATION OF O° SKEW CB27 ELEVATION OF O° SKEW

B27 BEAM

2

Row

CB27

B27

TABLE OF DIMENSION DATA

"F" "G" "H"

CB27 BEAM

Bent Reinforcement

C1(e) Bar C2(e)-C4(e) Bars

Type

Beam

(feet)

Length

Beam

"J"

CB27

B27

Type

Beam

(feet)

Length

Beam

C1 C2 C3 C4

BAR QUANTITIES TABLE DESIGN DATA

DC DW LL LL+I

TABLE OF STRAND DATA

A1(E)

A2(E)

D(E)

"2
1

2

2'-0"

2
'-

3
"

6"8"

4" 6" 6" 4"

@ 2"

3 spa.

2
'-

3
"

7~A1 Bars spaced as shown

"c
l.

2
1

2
"c
l.

4
1

1

¡ Box

4'-0"

2
" 1

2
" 2

@ 2"

3 spa.

6"8"

4" 6" 6" 4"

@ 2"

3 spa.

2
'-

3
"

7~A2 Bars spaced as shown

"c
l.

2
1

2

4'-0"

2
" 1

2
" 2

@ 2"

3 spa.

"cl.2
1

1

1
"c
l.

C1

C2

C1

C2

C2

C1

"
2

1
5

"
2

1
5

"2
1

5

C1

"2
1

5

"cl.2
1

1

"
2

1
5

"
2

1
5

S Bars

Mark Size Length

5
"

3"

3
"

1
'-

4
"

1
'-

4
"

3"

3
"

baSizeMark

C1(e)

C2(e)

#5 3'-9" 6"

#4 3'-9"

#5

#4 3'-9" "4
1

2'-4

"8
3

11

"4
1

1'-11

"8
3

1'-11

b

a

b

a

C3(e)

C4(e)

C3 C3

"cl. for C38
1

1"cl. for C38
1

1
"cl.4

1
1

C3 C3

C4

12

10

9

7

6

4

3

9

8

6

5

3

2

1 

70

68

66

64

62

60

58

64

62

60

58

56

54

52

17

17

17

17

17

17

17

17

17

17

17

17

17

17

70

68

66

64

62

60

58

64

62

60

58

56

54

52

"2
1

3 "F" Spaces @ "G"

2~C3~(58'-64')

1~C3~(52'-56')

"H"

"2
1

2

2
'-

3
"

C1

C1

"2
1

3 "F" Spaces @ "G"

2~C3~(62'-70')

1~C3~(58'-60')

"H"

C4

C4

5

5

5

5

6

6

6

6

6

6

7

7

7

8

14"

13"

13"

13"

12"

12"

12"

12"

12"

12"

11"

11"

11"

10"

11"

10"

13"

16"

12"

"2
1

13

"2
1

8

18"

"2
1

19

14"

11"

13"

15"

14"

18"

18"

18"

18"

18"

17"

17"

21"

21"

20"

20"

20"

20"

20"

#8

#4

#5

lapped 2'-2" when necessary.

NOTE:  A1 and A2 bars are to be

Beam Length Minus 3"

Beam Length Minus 3"

70

68

66

64

62

60

58

64

62

60

58

56

54

52

59

61

63

65

67

69

71

40

42

43

44

47

50

52

2

2

2

4

4

4

4

2

2

4

4

4

4

4

41

42

45

48

49

50

53

(in.)kips kips kipskips

20.6 1.5 47.0 59.1

21.4 1.5 47.7 60.0

22.2 1.6 48.4 60.7

23.0 1.7 49.1 61.5

23.7 1.7 49.7 62.2

24.5 1.8 50.4 62.9

25.3 1.8 51.0 63.6

30.2 1.7 49.1 61.5 0.3

31.2 1.7 49.7 62.2 0.3

32.3 1.8 50.4 62.9 0.3

33.3 1.8 51.0 63.6 0.4

34.3 1.9 51.6 64.3 0.4

35.4 1.9 52.2 65.0 0.5

36.4 2.0 52.8 65.6 0.5

¬d

(in.)

¬c

0.9

0.9

1.1

1.2

1.3

1.4

1.6

105

109

113

117

121

125

129

C2 bars Spa. @ "J"

C4 bars Spa. @ "J"C1 bars @ 6" spaces, maximum

C1 bars @ 12" spaces, maximum

8 spa. @ 2" 8 spa. @ 2"

¡ Box

DETAILS

B27 & CB27

BOX BEAM

BDP-009-04

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.

(Refer to BDP-003,c.e. for skewed details)(Refer to BDP-003,c.e. for skewed details)



02-26-20

02-26-20

Straight Reinforcement
B33 ELEVATION OF O° SKEW CB33 ELEVATION OF O° SKEW

B33 BEAM

CB33

B33

TABLE OF DIMENSION DATA

"F" "G"

CB33 BEAM

Bent Reinforcement

C1(e) Bar C2(e)-C4(e) Bars

(feet)

Length

Beam Strands Required

Number of

1

Row

B33

2

Row
Type

Beam

3

Row

Type

Beam

(feet)

Length

Beam

CB33

B33

Type

Beam

(feet)

Length

Beam

C1 C2 C3 C4

BAR QUANTITIES TABLE DESIGN DATA

DC DW LL LL+I

TABLE OF STRAND DATA

CB33

A1(E)

A2(E)

D(E)

"2
1

2

2'-0"

2
'-

9
"

4" 6" 6" 4"

@ 2"

3 spa.

2
'-

9
"

7~A1 Bars spaced as shown

"c
l.

2
1

2
"c
l.

4
1

1

¡ Box

4'-0"

2
" 1

2
" 2

@ 2"

3 spa. 4" 6" 6" 4"

@ 2"

3 spa.

2
'-

9
"

7~A2 Bars spaced as shown

"c
l.

2
1

2

4'-0"

2
" 1

2
" 2

@ 2"

3 spa.

"cl.2
1

1

1
"c
l.

C1

"2
1

4

C1

C2

C1

"
2

1
5

"
2

1
5

"2
1

5

C1

"2
1

5

"cl.2
1

1

"
2

1
5

"
2

1
5

S Bars

Mark Size Length

5
"

3"

3
"

1
'-

1
0
"

1
'-

1
0
"

3"

3
"

C3

baSizeMark

C1(e)

C2(e)

#5 3'-9" 6"

#4 3'-9"

#5

#4 3'-9"

"8
3

11

"4
1

2'-5

"8
3

2'-5

"4
1

2'-10

a

b

a

b

C3(e)

C4(e)

7" 6"

C3C3

"cl. for C38
1

1

C4

"cl. for C44
1

1

C3

6"7"

5
"

3

15

14

13

11

10

9

7

12

11

10

8

7

6

5

84

82

80

78

76

74

72

78

76

74

72

70

68

66

17

17

17

17

17

17

17

17

17

17

17

17

17

17

2

2

84

82

80

78

76

74

72

78

76

74

72

70

68

66

"F" spaces @ 12" "G"

2~C3

"2
1

2

2
'-

9
"

C1

"2
1

4

C1

"F" spaces @ 15" "G"

2~C3

C2

C2

C4

C4

1~C3 (82'-84')

#8

#4

#5

lapped 2'-2" when necessary.

NOTE:  A1 and A2 bars are to be

Beam Length Minus 3"

Beam Length Minus 3"

8

8

8

8

8

7

7

6

6

6

6

6

5

5

17"

17"

17"

17"

17"

17"

17"

19"

18"

17"

16"

15"

18"

17"

84

82

80

78

76

74

72

78

76

74

72

70

68

66

49

48

47

46

45

43

42

53

52

51

50

49

47

46

6

6

4

4

4

4

4

4

4

4

4

4

4

4

(in.)kips kips kipskips

28.4 1.9 51.6 64.3

29.3 1.9 52.2 65.0

30.2 2.0 52.8 65.6

31.0 2.0 53.3 66.2

32.7 2.2 54.4 67.5

33.6 2.2 55.0 68.0

40.0 2.0 53.3 66.2 0.4

41.1 2.1 53.9 66.8 0.4

42.2 2.2 54.4 67.5 0.5

43.3 2.2 55.0 68.0 0.5

44.4 2.3 55.5 68.6 0.6

45.5 2.3 56.1 69.2 0.6

46.6 2.4 56.6 69.8 0.7

31.9 2.1 53.9 66.8

¬d

(in.)

¬c

1.1

1.2

1.3

1.4

1.5

1.4

1.5

C1 bars @ 6" spaces, maximum

C1 bars @ 12" spaces, maximum

"cl. for C38
1

1

C2 bars @ 22"

C4 bars @ 24"

85

83

81

79

77

75

73

157

153

149

145

141

137

133

¡ Box

8 spa. @ 2" 8 spa. @ 2"

BOX BEAM

B33 & CB33

DETAILS

BDP-010-04

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.

(Refer to BDP-003,c.e. for skewed details) (Refer to BDP-003,c.e. for skewed details)



02-26-20

02-26-20

Straight Reinforcement

B42 ELEVATION OF O° SKEW

B42 BEAM

Bent Reinforcement

C1(e) Bar C2(e)-C3(e) Bars

(feet)

Length

Beam Strands Required

Number of

1

Row

2

Row
Type

Beam

3

Row

Type

Beam

(feet)

Length

Beam

C1 C2 C3

B42

B42

BAR QUANTITIES TABLE

Type

Beam

(feet)

Length

Beam

B42

DC DW LL LL+I

DESIGN DATA

TABLE OF STRAND DATA

Beam Length Minus 3"A1(E)

D(E)

"2
1

2

2'-0"

3
'-

6
"

4" 6" 6" 4"

@ 2"

3 spa.

3
'-

6
"

7~A1 Bars spaced as shown

"
2

1
2

" 
c
l.

4
1

1

¡ Box

4'-0"

2
" 1

2
" 2

@ 2"

3 spa.

cl." 2
1

1

1
"c
l.

C1

"2
1

6

C2

C1

C2

C2

C1

"
2

1
5

"
2

1
5

"2
1

5

Mark Size Length

3"

3
"

2
'-

7
"

2'-2" when necessary.

NOTE:  A1 bars are to be lapped

baSizeMark

C1(e)

C2(e)

#5 3'-9" 6"

#4 3'-9"

#5 "8
3

11

"4
1

3'-2

"8
3

3'-2

#8

#5

a

b

a

b

C3(e)

C3C3

"cl. for C38
1

1

7" "2
1

6

15

14

13

12

11

10

8

7

6

96

94

92

90

88

86

84

82

80

17

17

17

17

17

17

17

17

17

2

2

5
"

3

4

4

4

4

4

4

4

96

94

92

90

88

86

84

82

80

6

6

2~C3

1~C3 (94'-96')

15"6 spaces @ 18"

54

53

52

51

50

49

48

47

46

96

94

92

90

88

86

84

82

80

kips kips kipskips

38.5 2.3 55.5 68.6

39.5 2.3 56.1 69.2

40.4 2.4 56.6 69.8

41.4 2.4 57.1 70.3

43.3 2.6 58.1 71.4

44.3 2.6 58.6 72.0

45.3 2.7 59.1 72.5

46.2 2.7 59.6 73.0

42.4 2.5 57.6 70.9

C1 bars @ 6" spaces, maximum

193

189

185

181

177

173

169

165

161

C2 bars @ 24"

8 spa. @ 2"

DETAILS

B42

BOX BEAM

BDP-011-04

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.

(Refer to BDP-003,c.e. for skewed details)



02-26-20

02-26-20

Straight Reinforcement

CB42 BEAM

Bent Reinforcement

C1(e) Bar C2(e)-C3(e) Bars

(feet)

Length

Beam Strands Required

Number of

1

Row

2

Row
Type

Beam

3

Row

Type

Beam

(feet)

Length

Beam

C1 C2 C3

CB42

CB42

CB42 ELEVATION OF O° SKEW

Type

Beam

(feet)

Length

Beam

DC DW LL LL+I

DESIGN DATA

BAR QUANTITIES TABLE

TABLE OF STRAND DATA

CB42

Beam Length Minus 3"A2(E)

D(E) 2'-0"

Mark Size Length

4" 6" 6" 4"

@ 2"

3 spa.

3
'-

6
"

7~A2 Bars spaced as shown

c
l.

"
2

1
2

¡ Box

4'-0"

2
" 1

2
" 2

@ 2"

3 spa.

C1

"2
1

5

cl."2
1

1

"
2

1
5

"
2

1
5

S Bars

5
"

‚"cl. for C24
1

1

2
'-

7
"

3"

3
"

C2

1
"c
l.

2'-2" when necessary.

NOTE:  A2 bars are to be lapped

baSizeMark

C1(e)

C2(e)

#5 3'-9" 6"

#4 3'-9"

#5 "8
3

11

"4
1

3'-7

"8
3

3'-2

#8

#4

a

b

a

b

C3(e)

cl. for C3"8
1

1

C3

7" "2
1

6

C3

5
"

3

"2
1

2

C1

"2
1

6

C2

C1

C2

6

6

6

4

4

4

4

2~C3

1~C3 (94'-98')

15"6 spaces @ 18"

98

96

94

92

90

88

86

17

17

17

17

17

17

17

16

15

14

13

12

10

9

2

2

2

98

96

94

92

90

88

86

99

97

95

93

91

89

87

55

54

53

52

51

50

49

kips kips kipskips

52.1 2.4 57.1 70.3

53.3 2.5 57.6 70.9

54.6 2.6 58.1 71.4

55.8 2.6 58.6 72.0

58.2 2.7 59.6 73.0

59.4 2.8 60.1 73.5

57.0 2.7 59.1 72.5

98

96

94

92

90

88

86 0.4

0.5

0.5

0.5

0.6

0.7

0.6

1.0

1.1

1.2

1.3

1.3

1.3

1.2

C1 bars @ 12" spaces, maximum

C2 bars @ 24"

3
'-

6
"

8 spa. @ 2"

BOX BEAM

CB42

DETAILS

BDP-012-04

STATE HIGHWAY ENGINEER DATE

DATEDIRECTOR DIVISION OF STRUCTURAL DESIGN

SUBMITTED

APPROVED

DEPARTMENT OF HIGHWAYS

KENTUCKY

STANDARD DRAWING NO.

¬d

(in.)

¬c

(in.)

(Refer to BDP-003,c.e. for skewed details)



02-26-20

02-26-20

TYPICAL ELEVATION

General Notes
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  Slabs are designed for 15 psf future wearing surface.FWS:
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in textured and 601.03.18 Section with accordance in finish surface floated 

a with finished be may surface slab the of top The   FINISH:SURFACE 

 

 

60 and epoxy coated.  "A" bars to be hooked on each end. 

Grade 615 A ASTM is reinforcement steel Ensure   REINFORCEMENT:STEEL 

 

 

grades shown on the detailed plans. 

and slopes, elevations, the using elevations final Determine   ELEVATIONS:

 

 

Concrete is to be used throughout the superstructure.

"AA" Class PSI.  4000 is strength compressive Concrete "AA" Class the until 

place in remain to is falsework All   CONCRETE:REINFORCED "AA" CLASS 

 

 

Slabs are designed for a minimum out to out width of 12'.

used.  is option this when Design Structural of Division the of Director the 
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