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INPUT SHEET:

DESIGN METHOD - LRFD

Span (S) = 20.0 ft.
Rise (R) = i0,0 it
Top Slab Thickness (tt) = 15in.
Wall Thickness (tw) = 12in.
Bottom Slab Thickness (th) = 15in.
Haunch (h) = 9in.
Soil Cover (H) = 2 ft.

Wearing Surface =

Soil Weight (ws) =

Concrete weight (wc) =

Concrete Capacity in Compression (f'c) =
Reinforcing Steel Yield Strength (fy) =

Live Load (LL) =

5000 psi
65000 psi |60 ksi?

ok

20 psf

120 pcf

150 pcf

HL93

Lane load not required per Reference 1 Section 3.6.1.3.3

Lateral Load From Soil on Walls
Minimum =
Maximum =

Cover on Rebar:
Top Slab Outside
Top Slab Inside
Walls In & Out
Bottom Slab In & Out

beam width, b = 12 in.

Dia. of rod, Dr= 0.25in.

30 pcf

60 pcf
cl= 2in.
c2= 1lin.
c3= 1in.
c4d= 1in.
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SUPPLIED  REQ'D
Ay 030 De29 in® ok

A, |- 8' (0] | Q0 in® ok Number of Layers
A; .2 |00 in® ok of Reinforcing Steel:
Ay .30 0.5 in° ok 2

As 0,4 ». 4(0 in® ok

A Q- ’f%;i{ 3,30 in® ok Spacing of

Ay 0. S 0.29 in’ Longitudinal Steel:

&in. ok

DESIGN NOTES:
1. BOX CULVERT IS DESIGNED TO WITHSTAND AASHTO
HL93 (DESIGN TRUCK OR DESIGN TANDEM) LOADS USING LRFD DESIGN
2. LIFTING INSERTS FOR HANDLING TO BE AS RECCOMMENDED
BY INSERT MANUFACTURER
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PROBLEM: Discuss Load Factors

This page contains load factors that are required by AASHTO . Tables 3.4.1-1 and 3.4.1-2. In some cases

mare conservatism is required and the numbers below will be different.

Section 3.4.1 Total Factored Force effect shallbe Q=2 (n Y Q)
Where: 1 = load modifier
Q = force effects
Y = load factors

Section 1.3.2 Load Modifiers: 1 =1p nNg M¢
Where: TMp = 0.95 for ductile components
Mg = 0.95 for redundant members
1= 1.00 for operational importance
n=0.90 use 1.0

Tables 3.4.1-1 & 3.4.1-2 Applicable Load Factors:

LOAD FACTOR DESIGNATION MAX FACTOR MIN FACTOR

DC 1.25 0.90 (Component Dead Load)

DW 1.50 0.65 (Wearing Surface Dead Load)
EH (active) 1.50 0.90 (Horizontal Earth Pressure)
EV 1.30 0.90 (Vertical Earth Pressure)

ES 1.50 0.75  (Earth Surcharge)

LLF 1.75 -NA-  (Vehicular Live Load)

IMF 1.75 -NA-  (Impact)

LSF 1.75 -NA-  (Live Load Surcharge)

12.11.2.1 Soil Interaction Factor (F)= 1+ (0.2 * H) /{S+2 * tw)
F< 115 for Compacted Fill

Table 12.5.5-1 Resistance Factors:

For Precast Box Structures For Precast 3 Sided Structures
¢, = 0.9 for shear o, = 0.95 for shear
d¢= 1.0 for flexure d¢ = 0.9 for flexure

Section 1.3.2 Limit States
1. Strength Limit States - Use Load Factors listed above.
2. Service Limit State - Use Load Factors = 1
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PROBLEM: Find Moment/Shear on Top Slab for DL (Slab + Earth) + LL
For Strength Limit State

nLg2
S= 20.0ft. h= 9in. tt= 15in. - TRu
Jzk/axie
LL= 32,000 Ib/axle ok
) [T
Soil weight (ws) = 120 pcf See Page 4 for Load Factor Designation
Concrete weight (wc) = 150 pcf and Values and Soil Interaction Factor (F).

Soil Cover {Dg) for IM = 0 ft.
Soil Cover (H) for DL= 2 ft.

AASHTO SUGGESTS FOR 0 -2 ft. COVER THAT WHEEL LOAD BE
APPLIED AS A CONCENTRATED LOAD SPREAD OVER A WIDTH OF:

Formula 4.6.2.10.2-1 {Reference 1)
E per axle = (96+ 1.44S) /12 = 10.4 ft.

For IMPACT use Formula 3.6.2.2-1 (Reference 1)

IM =33 (1-0.125 D¢) = 33%
For Multiple Presence Factor use m = 1.2 (Section 4.6.2.10.2)

CONCENTRATED LOAD (LL)

Pu=LLF *m (32,000 Ib * (1+1M/100)) / E =
1.75* 1.2 (32,000 * (1 + 33/100)) / 10.4= 8594 1b

UNIFORM LOAD (DL)

Wu =EV (H * ws * F) + DC ({tt/12) * wc)) + DW * Wearing Surface
3(2%120* 1+(0.2* H) /(S +2 *tw)) + 1.25 ((15/12) *150)) + 1.5 * 20 = 623 psf

FROM AASHTO BRIDGE DESIGN MANUAL:

SPAN FOR POSITIVE MOMENT =S2 =S - 2[(h/12)-(0.5*(tt/12))] = 19.75 ft.

WORST CASE IS 16K WHEEL AT MIDSPAN:

Mu+ = ((Wu * $2%)/8000) + ((Pu * $2)/4000) =  72.8 K.ft.

VERTICAL SHEAR AT SUPPORT:

Vu=(Wu *(5/2))+(Pu/2)= 105291b

Page 5 of 11
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PROBLEM: Find Moment/Shear on Top Slab for DL (Slab + Earth) + LL
For Strength Limit State

S= 20.0ft. h= 9in. tt= 15in. T ANMDEM
AxLE
IPAN S SRS
LL = Tandem Axle @ 25,000 Ib/axle ¥y

USE 2 WHEELS 4ft. CENTERTO CENTER

Soil weight (ws) = 120 pcf See Page 4 for Load
Concrete weight (wc) = 150 pcf Factor Designation and ;
Soil Cover (Dg) for IM = 0 ft, Values and Soil Interaction Factor (F).

Soil Cover (H) for DL= 2 ft.

AASHTO SUGGESTS FOR 0 -2 ft. COVER THAT WHEEL LOAD BE
APPLIED AS A CONCENTRATED LOAD SPREAD OVER A WIDTH OF:

Formula 4.6.2.10.2-1 (Reference 1)
E per axle = (96+ 1.44S)/12= 10.4ft.

For IMPACT use Formula 3.6.2.2-1 (Reference 1)
IM =33 (1-0.125 D) = 33%

For Multiple Presence Factor use m = 1.2 (Section 4.6.2.10.2) (Reference 1)

CONCENTRATED LOAD (LL)

Pu=LLF *m (25,000Ib * (1 +IM/100})} / E =
1.75* 1.2 (25,000 * (1 + 33/100)} / 10.4= 67141b

UNIFORM LOAD {DL)

Wu =EV (H * ws * F) + DC ((tt/12) * wc)) + DW * Wearing Surface
:1.3(2%120% 1+ (0.2 *H) /(S+2 *tw) ) + 1.25 ((15/12) * 150)) + 1.5 * 20 = 623 psf

FROM AASHTO BRIDGE DESIGN MANUAL:

SPAN FOR POSITIVE MOMENT =82 =S - 2[(h/12) - (0.5(tt/12)}] = 19.75 ft.

WORST CASE IS CENTERLINE of TANDEM AXLE AT MIDSPAN:

Mu+ = ((Wu * $2°)/8000) + ((Pu * ((S2/2) - 2))/1000) =  83.3 K.ft.

VERTICAL SHEAR AT SUPPORT:

Vu=(Wu*(S/2))+Pu = 12946 Ib

Page 6 of 11
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For Strength Limit State

PROBLEM: Find Moment/Shear on Walls for Single Axle & Tandem Truck

LATERAL PRESSURE FROM LIVE LOAD SURCHARGE (LS) - Formula 3.11.6.4-1
A, =k * vy, * heq
where, k =ka=0.33
Ys = ws = 120 pcf

heq = 2.6

Ap= 033*120*2.6= 103 psf

LATERAL PRESSURE FROM SOIL (DL) = 60 pcf )

TO GET MAXIMUM MOMENT / SHEAR ON WALLS
p=(LSF*A,+EH* DL*D)F

AT TOP SLAB TO WALL CONNECTION (a) D= 3.3ft.

p,=175*103+1.5*60*3.25)* 1+(0.2 *H) / (S+ 2 *tw) = 544 psf

AT JOINT (b) D= 8.3ft.

P, =1.75%103+1.5* 60 * 8.25) * 1+ (0.2 * H) / (S+ 2 * tw) = 1061 psf

AT BOTTOM SLAB TO WALL CONNECTION ( c) = 13.3 ft.

P, =75%103+1.5*60* 13.25) * 1+ (0.2 *H) / (S+2 *tw) = 1579 psf

MAXIMUM MOMENT AT POINT "a" IN TOP SECTION

AVERAGE ULT. LOAD = p,, = (544 + 1061) / 2 = 802 psf
Mu- @ a = - p,, * (R/2)° / 2000 = -10.0 K.ft.
Vu@a=p,*(R/2)= 4012 Ib

MAXIMUM MOMENT AT POINT "c" IN BOTTOM SECTION

AVERAGE ULT. LOAD = p, = (1061 +1579) /2= 1320 psf
Mu- @ ¢ =- pg, * (R/2)° / 2000 = -16.5 K.ft.

Vu@ c=pgy *(R/2)= 6599 Ib

L
" :
! \} .
R, |
v
S
Ko
R/2 = 5.0ft.
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PROBLEM: Find Moment/Shear on Bottom Slab for HL93 Truck
For Strength Limit State

O
Pu from Sheet5= 8594 ib - " — \ ‘
o RN
Wu = DL (Top Slab + Earth) from Sheet 5 = 623 psf %L‘_ i j
; < /
S= 20.0ft. tw= 12in. E R %
R= 10.0 ft. th= 15in. \ y
WC: 150 pCf h= gin. L S T S S S e T A A M S S Ty 4
Wu on Bottom Slab = Wu + [Pu / (S + (2 * (tw/12)))] + 1.25 *[{wc *2 (tw/12) * R) / (S + 2(tw/12))]
Wubsl = 1184 psf
SPAN FOR POSITIVE MOMENT=S2 =S - 2[(h/12) - (0.5(tb/12)})] = 19.75 ft.
MOMENT AT MIDSPAN
Mu = + (Wubs1 * $2° )/ 8000 = 57.7 K.ft.
SHEAR AT SUPPORT
Vu=Wubsl *S5/2= 11843 Ib
PROBLEM: Find Moment/Shear on Bottom Slab for Tandem Truck
For Strength Limit State
YN
AN {3
Y TN
Pufrom Sheet6= 67141b S 5 .
£
Wu = DL (Top Slab + Earth) from Sheet 6 = 623 psf N e

Wu on Bottom Slab = Wu + [2 wheels * Pu / (S + (2 * (tw/12)))] + 1.25 *[{wc *2 (tw/12) * R) / (S + 2(tw/12))]
Wubs2 = 1404 psf

SPAN FOR POSITIVE MOMENT=S2 =S - 2[(h/12) - (0.5{tb/12))] = 19.75 ft.

MOMENT AT MIDSPAN
Mu = + (Wubs2 * 52° )/ 8000 = 68.5 K.ft.

SHEAR AT SUPPORT
Vu = Wubs2 * S/2 = 14040 Ib

Page 8 of 11
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PROBLEM: Determine Reinforcing Steel (Strength Limit State)

TOP SLAB MAXIMUM POSITIVE MOMENT (As2)

As2= 1.40in"2 Mu+ = 83.3 K.ft. (Maximum Moment from
tt = 15in. Sheet 5 or Sheet 6)
beam width, b = 12 in.
steel cover, c2 = 1in. Bar diameters do not match actual
Dia.ofrod, Dr= 0.25in. measurements

d=tt-c2-Dr/2= 13.875in.
q=(fy/fc)* (As2 /b*d)= 0.109
OMn=¢¢*b*d* *fic*q*(1-0.59 * q) /42000 = 98.4 K.ft. ok

WALL MAXIMUM NEGATIVE MOMENT (Asl s7)(A58)/

Asl= 0.29in"2 Mu-= -16.5 K.ft. (Maximum Moment

tw = 12 in. from Sheet 7)
beam width, b = 12 in.
steel cover, c3 = 1lin.

Dia.ofrod, Dr=  0.25in.

d=tw-c3-Dr/2= 10.875in.
q=(fy/fc)* (As1/b*d) =
OMn=o¢;*b*d**fc*q* (1

.029
0.59 * q) / 12000 = -16.8 K.ft. ok

BOTTOM SLAB MAXIMUM POSITIVE MéMENT (As3)

As3= 1.00in"2 Mu+ = 68.5 K.ft. (Maximum Moment
tbh = 15 in. from Sheet 8)
beam width, b = 12 in.
steel cover, c4 = 1lin.

Dia.ofrod, Dr=  0.25in.

d=tb-c4-Dr/2= 13.875in.
q=(fy/f'c) * (As3 / b*d) = 0.078
OMn=¢;*b*d**fc*q*(1-0.59 * q) / 12000 = 717 Kft. ok

Page 9 of 11
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PROBLEM: Check Diagonal Shear in Top Slab (Strength Limit State)
USE SHEAR AT DISTANCE, d, FROM SUPPORT

d=tt-c2-Dr/2= 13.875in,
Vu @ d from support = Vu (from sheet 5 or 6) - (d/12) * Wu = 12225 1b

GVN = ¢, * 2 * SQRT(f'c) *b * d = 21192 Ib ok

PROBLEM: Check Diagonal Shear in Walls (Strength Limit State)
USE SHEAR AT DISTANCE, d, FROM SUPPORT

d=tw-c3-Dr/2= 10.875in.

TOP SECTION
Vu @ d from support = Vu (from sheet 7) - (d/12) * pab = 32851b
dVn=¢, * 2 * SQRT(f'c) *b*d = 16610 Ib ok

BOTTOM SECTION
Vu @ d from support = Vu (from sheet 7) - (d/12) * pcb = 5403 Ib

GVn =, * 2 * SQRT(f'c) *b * d = 16610 Ib ok

PROBLEM: Check Diagonal Shear in Bottom Slab (Strength Limit State)
USE SHEAR AT DISTANCE, d, FROM SUPPORT

d=tb-c4-Dr/2= 13.875in.
Vu @ d from support = Vu {from sheet 8) - (d/12) * Wubs2 = 12417 lb

dVn=¢, * 2 * SQRT(f'c) *b *d = 21192 Ib ok

DISTRIBUTION STEEL (TRANSVERSE STEEL)

(As5) 2 As2 * 1/SQRT(S) 2 0.31in"2
but not more than 0.5 * As2 = 0.70 in”2 ok
Asgeqp5 = 0.31in?2  (Based on Distribution Steel)

TRANSVERSE STEEL (Walls) (As4) 2 0.10in"2

TRANSVERSE STEEL (Slabs) {As6) >0.0018 * b * tt = 0.32in"2  (Based on Temperature Steel)

Page 10 of 11
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Stress in Steel at Service Load - Top Slab (Service Limit State)

fs < 36 ksi
Pservice = Pu {(From Sheet 5) / 1.75 = 4911 1b / wheel
My = (Psgavice * S2) /4000 = 24.2 K.ft.
OR
Pservice = Pu {From Sheet 6)/ 1.75 = 3837 b / wheel
MLL = PSERV'CE ((52/2) = 2) / 1000 = 30.2 K.ft.
""""""""""""" Wagnvice = (H * ws) + ((tt/12) * wc) + Wearing Surface = 448 psf/ft.
Mpr = Wegruice * S2°/ 8000 = 21.8 K.ft.

Let n = ES / EC = 29,000,000 psi / 57,000 *SQRT(f'c) = 7.2

As2 = 1.40in"2 S2 = 19.75 ft.
b= 12in. d= 13.875in.
pn=As2*n/b*d= 0.060
k = SQRT((2 * pn) + (pn?)) - pn = 0.293
j=1-k/3= 0.90
fs=12 (M +Mp) /As2*j*d= 36 ksi ok

Control of Cracking - Top Slab (Service Limit State)

Mimimum Thickness = (S + 10) / 30 = ((20ft. + 10) / 30) *12 in./ft. = 12.0in. ok

Maximum Spacing of Reinforcing Rods:
s < (700 /(B *fs))-2*d,

Where:
d. = c2+ rod diameter /2 = 1.125 in.
By=1+d./(0.7 (tt-dy)) = 1.12
s=(700/(1.12 * 36)} - (2 * 1.125) = 15in. ok since greater than 8

Top Slab Minimum Flexural Reinforcing Steel (Strength Limit State)

M, MUST BE GREATER THAN THE LESSER OF 1.2 M, OR 1.33Mu

M, = ¢Mn = 98.4 K.ft. (from Sheet 9)
Mu= 83.3K.ft. (from Sheet9)

1.33Mu = 110.7 K.ft.

Momemt of Inertia, Ig = (b *tt®) / 12 = 3375 in74
Modulus of Rupture, Fr = 0.24 * SQRT(f'c/1000) = 0.537 ksi

1.2 Mer = 1.2 (Fr * Ig) / (12 * (tt/2)) = 24.1 K ft.

LESSER OF 1.2 M, OR 1.33Mu = 24.1 K.ft. ok
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Provide elevations for WW1 and WW3
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SHEET 1 OF 14

Telephone 215-855-8713 FAX 215-855-8714

GARY K. MUNKELT & ASSOCIATES

Consulting Engineers
Precast Concrete, Structural, Civil

1180 Welsh Rd. Suite 190  North Wales, PA 19454

PROJECT:
CLIENT: S. D. IRELAND
WILLISTON, VT
LOCATION: BRIDGE NO. 2 AND NO. §

STATE OF VERMONT PROJECT - STP. CULYV 29
BRIDPORT, VT

TABLE OF CONTENTS

Title Sheet
Scope of Work 2
Description of Product 3
Calculations 4-10
Reinforcing Steel 11-14

Appendix A: Catalog Literature — Inserts and Coil Rods
Appendix B: Catalog Literature — Threaded Splicing Systems

Include soil bearing calculations

Job No. 150196 Dated: 2/10/15
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Include soil bearing calculations
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SCOPE OF WORK

It is proposed to install 2 box culverts with wing walls at Sta.
22+80.82 and Sta. 12+82.2 on Vt. Rte. 125. This report will address the
design of the wing walls.

There are wing walls at each end of both box culverts. The wing
walls will be termed ‘Bin Type’ wing walls because the leg behind the wall
will be in the shape of a bin. This leg is necessary to provide support to the
wall and prevent overturning.

The concrete wall and bin will be precast at the fabricator’s plant and
shipped as one piece. Overturning, design of wall and design of base are
included in this report.

There are two types of bins:

Type I Bin is almost as wide as the wall and 10’-8” long. It is
designed to stand alone.

Type II Bin is only half as wide as the wall and 8’-8” long.
These walls lean against the box culvert walls,
which provides a great amount of help resisting
overturning.

Calculations will demonstrate that overturning and sliding are
resisted. Global stability of soil below must be certified by others.

GARY K. MUNKELT & ASSOC. Structural Engineers ’
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PAITERSON con INSERTSD o

Your 8ingle Source Supplier

- Length

Y

In fabricating the Coil Threaded,
Expanded Coil Insert, an expanded
pitch cail is welded to the end of the
insert. This serves to distribute applied

_loads over a larger volume of concrete.
Available in plated finish.

-for use in each corner of the
bin anchor, threaded to match
thickness of the wing wall

. ' v : ' D Insert Ultimate i

Part Boit codof : : : : e

: , Length W;dth o ‘ Wire. = Mechanical

Homber. . ‘D:‘amg"ter: ok o Diameter _ Capacity (ibs) |
Cla634412pP 3/4” 2 4-1/2" | 2-3/8” 1-37 " 1-7/8" 1-5/8" 0.375" 17,000
Cise1s12p | 1 2 |5 e | 206 | 298" | 24 | o440t | 25000

CRI212 | 172 | 144 (12ft) Plain 18,000 3,600 2,400
CRI234 | 3/4" | 144" (12ft) Plain 36,000 \ 7200 | 4800
8 o107 1 144" (12 t) Plain 75,000 {‘15,& 7 10,000
CR12114 | 1=1/4* | 144" (i21) Plain - 120000 | 24,000 16,000
CRI2ZI12 | 1-1/2" | 144" (121t) Plain 140,000 28,000 18,000

In concrete capacity is based on min. concrete strength of 3,000 psl.
Inserts must be set back 1/2” from concrete surface,and have sufficient coil penetration by lifting boit

¢ PATTERSOIN

Your Single Source Supplier

ALP2014 COIL INSERTS

‘ CR-12: COIL ROD - HIGH TENSILE
% | Sk, %@mm@w Qe LSming ?%fﬁ» @ 3\"4&
2 | = GCR LV RRA Tel TUER anDiTias SUaw As WAL

The Coil Rod is stocked in high-tensile strength in 12 ft standard lengths, in 1/2”, 3/4”, 1",
1-1/4” and 1-1/2” diameters. Coil rod is also available cut to length per order

18600 2. 273000

COIL ROD DIMENSIONS AND LOAD GHART

Coil:Rod Ultimate

Part Diameter Standard

0 Length Finish Mechanical . Tension (Ibs} Shear {lbs)

Tension Load (lbs;

. Colf rod requires 2 coil nuts or 1 H.D. coil nut on each end fo develop safe working loads
. All data is based on a 5:1 SWL for lifting applications. Safety factor can be adjusted to a3:1 SWLfor
connections bv muliiolving the mihlishad Inads hu & then dividina by 2




DAYTON'

DBDI® Splice System

IAPMO Evaluation Report ER-0321

The Dayton Superior DBDI Splice System is a two-piece, standard mechanical splicing product that eliminates protruding
dowels. Typical applications include splicing reinforcement bars in monolithic structures, rebar anchorages, future
expansion, and dowel bar substitution at construction joints.

The components of the system, the Dowel Bar (DB) and Dowel-In (D), are manufactured from standard rebar material.
Basic fabrication consists of forging and threading operations. No welding or machining is required and the threading
operation does not reduce the nominal cross-sectional area of the bar. The completed splice obtains ultimate bar strengths
and meets or exceeds all existing code requirements.

System Advantages

The patented DBDI Splice System has been engineered, tested, and proven to meet or exceed all field standards and design/
engineering practices. The system is easy to use and readily identified as rebar material. The easy installation requires no
special tools or machinery and simplifies the forming operations. There are no “extras,” such as wedges, nuts, collars or
couplers required and routine cutting, bending, etc., can be easily handled in the field, if required.

The Dayton Superior DBDI Splice System Advantages:
s Strong

« Safe

* Easy to Use

*  Eliminates Protruding Dowels

* Improves Forming Costs

* Reduces Forming and Stripping Hassles

* Saves Forms By Eliminating Drilling Holes

+  No Forming Required

System Compliance

The DBDI Splice System complies with the following standards/
specifications:

e ACI 318 Type 2

* [APMO Evaluation Report ER-0321

*  State Departments of Transportation'

¢ Ministries of Transportation (Canada)

e (Caltrans Ultimate Splice

*  (ity of Los Angeles Department of Building and Safety
*  Army Corps of Engineers CW03210

* AASHTO

* International Building Code (IBC)

U.S. Patent No. 4,613,096

Typical Splicing Specification

The Dayton Superior DBDI Splice System, consisting of the Dowel Bar and Dowel-In, shall be used in splicing of rebar. The
DBDI System shall be forged from deformed rebar material, free of external welding and machining. it shall be furnished
with an integral nailing flange and threaded with UNC or UN thread to a depth, at minimum, equal to the nominal thread
diameter. The Dowel-In shall be fabricated from deformed rebar material with thread corresponding to the Splicer. The
completed splice shall meet Type 2 tensile requirements of American Concrete Institute Specification 318, Building Code
Requirements for Reinforced Concrete and the Corps of Engineers Specification CW03210, Civil Works Construction Guide
Specification for Steel Bars, Welded Steel Wire Fabric and Accessories for Concrete Reinforcement.

Specific:
*  Mechanical connections shall be the DBDI® Splice System as manufactured by Dayton Superior Corporation.

Generic:

*  The mechanical connection shall meet building code requirements of developing in tension and compression as required
by (insert name here). The mechanical connection shall be the forged and parallel threaded type coupler
manufactured from high quality steel. All couplers shall be installed per the manufacturer’s approved procedures.

02/14 9
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owel-in Sizes

Recommended|{Dowel Bap and

Specified or Required Dowel Bar Recommended Dowel Bar Splicer and Dowel-In
Bar Size Grade O o2 o2ds | stem oB-saE | Dowel | System Completed Splice (Ibs.)
v N - - Thread Bar InBar Sl::z;s

us (;nf; ™ P, 1.25P, Size* Size Size (min.) P, 125P, | 100%P,

#4 {13] [10] 12,000 15,000 5/8"- 11 #4 #4 .20 12,000 15,000 18,000

#5 [16] [15] 18,600 23,250 3/4"-10 #5 #5 3 18,600 23,250 27,900
DR T OT 20264007 1337006 F ke #6 #6 44 26,400x1:1::33,000 B0

o #7 [22] — | .36,000 | 45,000 1"-8 #7 #7 .60 36,000 | 45000 | 54,000 |ef”

g 125} e T 9750 oty %8 #E 7 4708005 0,25 Qs P4 00

#9 [29] [30] 60,000 75,000 1-1/4"- 8 #9 #9 " 1.00 60,000 75,000 90,000

#10 [32] — 76,200 95,250 1-7/16"-8 #10 #10 1.27 76,200 95,250 |. 114,000

#11 [36] [35] 93,600 117,000 1-9/16"-8 #11 #11 1.56 93,600 117,000 | 140,400

¢ P,=Minimum Yield Strength of bar.
. P,=Minimum Tensile Strength of bar.
*5/8", 3/4", 7/8" and 1" sizes have UNC Threads. 1-1/8" and larger sizes are equipped with UN Threads.

Required Development and Lap Lengths for Grade 60, Uncoated Bottom
Reinforcement in Normal Weight Concrete

Typical Threade@ngﬂngﬁpphcatmns

Application . psi #6 and Smalier Bars #7 and Larger Bars
Clear spacing of bars being developed or spliced not less than d,, 3,000 AAdy 55dy
clear cover not less than dy,, and beam stirrups or column ties 4,000 38dy Aldp,,
throughout ¢ not less than the code minimum __~5,000 34d, { _42dy )
or RN 6,000 31d, 39dj,
Clear spacing of bars being developed or spliced not less that 2d;, 8,000 274, 34d,
and clear cover not less than dj, 10,000 24d, 304,
3,000 66d}, 82d,
4,000 57dy 71d,
5,000 51dy 64dy,
Oth
er cases 6,000 464 58d,
8,000 40d, 50d,,
10,000 36d, 44d,,
{/ : /~ Coupler

Typical Dowel Bar Splicer/Dowel-In Applications

10 02/14



B——

Splice System

D104 Double-Ended Dowel-In

D101 Dowelli-" D102 90° Hooked Dowel-In, D103 180° Hooked Dowel-In,

The Dayton Superior Dowel-In is available Straight (D101), 90° and 180° Hooked (D102 and D103) and Double-Ended
(D104). Each is manufactured from deformed rebar material and is available in rebar sizes #4 through #11. The
threaded end of the Dowel-In is enlarged by forging, before threading, to ensure that the cross-sectional area of the bar
is not reduced by the threading operation. This design feature assures full ultimate strength of the rebar. Dowel-Ins are
configured to facilitate easy installation and can be easily assembled by hand. On larger projects, such as highway paving,
a centrifugal chuck on an electric or air-powered drill motor can be employed to speed installation. See D49 Magna Jaw.

A
Lap Splice Length or
Development Length

A7 77

AEAEAENENNENWANN\EN

To Order:

Specify: (1) quantity, (2) name, (3) bar size (should be
equivalent to the rebar being substituted for on the
structural drawings), (4) dimensions required (see below).

D102 90° Hooked Dowel-In

To order, give dimensions A, B and C as required

| A
l (+0-1/4%

I =F5FPLEEEEE D

D104 Double-Ended Dowel-In

02/14

any larger sizes
are'equipped with
UN Threads.

l o Example:
ia. .
A D101 Dowel-In Bar Size 600, D102 90° Hooked Dowel-Ins, #5 rebar, A=14", B=8"
Specified or Required Dowel Bar Recommended Dowel Bar and Dowel-In
" Grade 60 Rebar Loads ’ .
Bar Si Completed Splice (Ibs.
ar slze (Ibs.) System DB-SAE | Dowekin | System ompleted Splice (1bs.
- . s tress Area
. CN Thread Size’ Bar Size Bar Size !
us Metric (mm) ™ P, 1.25P, (min.) Py 1.25P, 100% Py,
#4 [13] (10} 12,000 15,000 5/8"- 11 #4 #4 .20 12,000 15,000 18,000
#5 [16] [15] 18,600 23,250 3/4'-10 #5 #5 .31 18,600 23,250 27,900
T G s {19] {20} 267400, 33000 s ffBlins G Eided E i 26400 35008 =33,600
#7 [22] — 36,000 45,000 1"-8 #7 #7 .60 ~"36,000-}...45,000 ]... 54,000
T ST} 125} 47400 59,250 rolyghes #8 #8 - 7,800, <537250" OO
#9 [29] [30] 60,000 75,000 1-1/4"- 8 #9 #9 1.00 60,000 75,000 90,000
#10 [32] — 76,200 95,250 1-7/16"- 8 #10 #10 1.27 76,200 95,250 114,000
\\, #11 [36] [35] 93,600 117,000 1-9/16"-8 #11 #11 1.56 93,600 117,000 140,400
P,=Minimum Yield Strength of bar.
P, =Minimum Tensile Strength of bar. _ ......ccuun..
St - o -n«n.«m,w._\\ *5/8" 3/4" 7/8"
o , "~ /8", 3/4", 7/ A
s A nd 1" sizes have
’ l C Threads. 1-1/8"

D103 180° Hooked Dowel-In
See D108 Headed Dowel-in

I C /
Bar Size Designation D101 Minimum D102/D103 D104 Minimum
Us Metric CN Mfg. Length DI Minimum Mfg. Length Double
(mm) (M) DOWEL INS Length End Dowel [ns.
#4 [13] {10] 9 i g ¥
#5 [16] [15] g° i * g+
#6 19] [20] 9-1/4" 6'* g **
#7 [22] _ 9_1/ i N 2R Qnwx
#8 [25] [25] 15-1/2" il 14" **
#9 [29] (30} 15-1/2" " * 14" **
#10 [32] — 15-3/4" 10" * 14" **
#11 136] [35] 16" T 14" **

NOTE: To be manufactured as Single End
* Tolerance on Bending Plus 0/ Minus 1" on “A” Dim.
** Plus thread each end.

11




DBDI Splice System

D101A Dowel Bar, D102A 90° Hooked D
Dowel Bar, D104A Double-Ended Dowel Bar

The Dayton Superior Dowel Bar is a one-piece unit, integrally forged from deformed rebar material. The splicers are
available in #4 through #11 rebar sizes to be used in conjunction with the corresponding size Dowel-In to accomplish a
mechanical splice designed to achieve full mechanical ultimate.

The splicer can be furnished straight (D101A) cut to length, 90° and 180° hooked (D102A and D103A) and double-ended

(D104A). The splicer can also be special-ordered with a reduced diameter washer flange or with the washer flange clipped
(in more than one direction, if required) to provide adequate concrete cover, or to avoid interference.

The D104A Double-Ended Dowel Bar is used to establish a direct load path through a concrete section, thus avoiding
multiple hooked rebar and eliminating rebar congestion. The double-ended unit can be configured in a “U” shape for
special applications.

Bar Size Designation Flange
Metric CN Thread Size A B c D E rlang 100%P,
us Diameter
{mm) (m)
#4 [13] [10] 5/8"~11 UNC 1-1/16" 1/8" 11/16" 55/64" 1" 1-7/8" 18,000
#5 [16}] [15] 3/4" - 10 UNC 1-9/16" 1/8" 13/16" 1-3/64" 1-1/8" 2-1/16" 27,900
#6 [19] [20] 7/8" -9 UNC 1-11/16" 1/8" 15/16" 1-15/64" 1-1/4" 2-1/4" 39,600
#7 [22] — 1"-8 UNC 1-27/32" 1/8" 1-116" 1-27/64" 1-3/8" 2-7/16" 54,000 P
#8 [25] [25] 1-1/8"-8 UN 2-1/16" 1/8" 1-3/16" 1-19/32" 1-1/2" 2-5/8" 71,100
#9 [29] 30] 1-1/4"-8 UN 2-3/16" 1/8" 1-5/16" 1-25/32" 1-5/8" 2-13/16" 90,000 ~
#10 [32] — 1-7/16" -8 UN 2-7/16" 1/8" 1-172° 2" 1-13/16" 3" 114,000
#11 [36] [35] 1-9/16" -8 UN 2-9/16" 1/8" 1-5/8" 2-7/32" 1-15/16" 3-1/4" 140,400
P,=Minimum Tensile Strength of bar. | -
- - - Length As Specified -
Bar Size Designation D101A '
Us Metric | CN | Minimum MFG.
(mm) | (M) | Length DB-SAE Smooth £ +8. 3 53
u ' Transition (Approx. -0.

#4 (13] (191 12 1/2" Fillet Radius)

#5 [16] [15] 14" —»| 250 Typ.

#6 1191 | [20] 16" bar . I []

#7 122] — 16 Rebar Size L

#8 [25] [25] 16" < A effrrsssssssl

#9 | 129 | 30] 16" = H CDia. D Dia.Min

#10 | [32] — 16" Z 7 ____________ ' 1

#11 [36] [35] 16" : T

NOTE: To be manufactured as Single End D101A Dowel Bar

NOTE: No. 4, 5 and 6 splicers, 18", 24" and 36"
long will usually have a stamped metal plug
to protect threads; all cther sizes will have a
plastic cap plug.

Nail Holes 1/2"
Less Than Flange O
O.D.

Optional %',f,f;:

Clipped Flange

Diameter +£1/8"

12 02/14
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