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ABUTMENTS ¢

Revised April 1975

1

Aesthetic trestment of abutments is usually of a basic

nature. Often simple scoring or surface texture treat-

ment of the concrete will be sufficient.

AESTHETICS FCR WALLS:

1.

Basic aesthetlc treatment of long or high walls is "scoring
of some type" ("V" grooves or corrugated recesses made by
form inserts). Naturally, the deeper the scoring the darker
the shadow effect and more pronounced the result.

More complex and expensive treatments are brick or split-
faced block, decorative block, precast panels, etc. Specilal
permission is required for the use of these decorative
veneers. Agaln, samples and photographs are avallable 1n
the Mailn Office, Structures Subdivision, for the designer's
use. Asslstance is also available. Keep in mind, using
these veneers, it 1s particularly lmportant that the result

15 not a look of artificiality.



STRINGERS AND GIRDERS:

1.

Eliminate as far as possible ahy abrupt changes in
fascia depth.

Vertical stiffeners on the outside face of fascila
girders can be tolerated although the overall appear-
ance of the structure is much cleaner if the

stiffeners are hidden.

DRAIN PIPES AND DOWNSPQOUTS:

1.

If downspouts and drain pipes are used, they should
be removed from the view of the motorist, if at all
possible. Placing the downspout inside the piler
columns or on the side of the pier columns away from
the travel lane and painting them grey is usually
sufficient. Do not put downspouts on travel lane
side of piers or paint them green as has been done

in the past on numerocus jobs.

COLORS:

1z

Presently, we are varying the colors of the painted
steel on I;88 (Susquehanna Expresswasy). This is not
to be inferred as normal practice from this date.
Although we have five (5) additional approved colors,
our present Sage Green is still the best all-arocund
color for steel bridges. Specilal structures through-
out the State may be painted different approved
colors in the future but only with the approval of

the Deputy Chief Engineer (Structures).

-8-



Revised April 1975

We do not use coloring agents 1n the concrete for plers,
wingwalls, etc. becausé of complicated quality control and
the high cost of materials, but the idea has not been dls-
counteé completely. |

In the future, demonstration projects will be performed with
coloring agents and concrete products such as dry block
paving, decorative block, etc. to evaluate constructlon

procedures and visual impact.

MISCELLANEOUS 1

1.

Longer spans are preferred to multiple short spans. An
attempt should be made to avoid the "Forest of Plers"”
effect caused by multiple short spans.

Short spans should not be sandwiched between longer spans
1f 1t 18 at all avoldable.

Make an attempt to obtain an open aliry type structure by
avolding high abutments with short spans.

Minimum height of pedestals is 6 inches. The lowest fascia
pedestal .on each abutment and pier should be set at 6 inches.

If the difference in height between fascia pedestals is

6 inches or more, a sloping bridge seat should be used with both

fascia pedestals set at 6 inches.

G



e e A i B N T 1 S e

- Moter
/;; //4 fﬂ[g I/‘S’, f__; D-Z— 752 shorfest /engfﬁ ol 7T
1o fog 15 approX. CaR beom ¥
f 7 PIERS ge/m‘ﬁ 22, i)
AT Y A |
I Top of pear ilo; Ly 1—&1 g
12 ol lon Suyper- —_ "I " T
14 alevirtror Y s 75 1 1,
Bty | 4) e

— Botter X"

Firished Grovnd Z
AHAMMERHEAD T PIER
¥ The bugher he prar fhe (0o Mombar of Strungers)
fonger L'moy be and
sEl /oak oo £ —_
Baffer "X "= t2on/l Yo A/’:._] r_ﬁ/{
GOonrn/ c/e’,oeﬂa/); : '
upon faigh? o é-? : ﬁ-opon‘/aﬂs not ichicoted
are simnihor do those abora.

Bolter 'Y " o [O0n/f or
Peorast aven irraepsion.

e i S,
T FIEE
(£ver Mumber of Shringars)

Varpiar/ions ForR 7T FIERS

C'uryed Chrdersiche /nveri‘ea’ Bottar

Com binatons £
Varrations o aestherrc
Yraatmer¥ 15 accaploble.

A

No
Batber
e, S

~10-



ey )CVZ?ééfif‘J?—(?varwwzufga

RIVER O STREANM LIERS |

In addi tion to the stondard Butlnose Fer l{ c:: ’;\v_ ond Porrted
[ p

Ernd Prer - any of" Fhe prers =

= |

e

T

yndicated on the i,areyzou.s Shaet carn be vsed o5 walerway prers
/orawdea/ wnder c/eorance wil! ,oermz/ o substantial leg cdore
a /o//n//} as SsHowrt Pere:

7 Pimth
r S =

Liver prers shovld fove Fhick stams 1F rotcompletely solid Ffrom foo //ﬂg
Yo bearings . Sorme Juyges//oﬂs gre shown hHere.:

Whars sterm t5 bathered 1 #hi's
a’/rec/mn ar? azj/eﬂ?p/ J’/‘;au/a/
be made Yo itncrecsa Fhe
Ct?ﬂ/r]e:/er.

SAar/er c‘an///euer 5 na:"
ob ‘/eca‘/aﬂa‘é/e when vsed
witts wverted botter

o Photh

\ The stubby cppeararce SIS

of a shorf confilever

con easz/y be relreved
by S1mply £xvend g Yhe

cantrlever

-11-



e A T s R L AT T LT DT e e e T

RéviSed Apriy 1975 _ t

FIGURE I (Corwrinuen) iy

SOLID FPIERS

Sold prers have beerr Used primarily as river or stream orers bu¥
On gecasion solid prers frove Lear wused on grode Seporatioris.
Korsed mediamns ond cu? sectorns fave, 111 some coses, creotes’
low clearances af prér focotiorns. Some Types of solid prers which

Could be vsed are showr :
7m0 of prer Yo Follow supere/evarior (aluys)

6" T Ttis three of pror mroy ba Botfar-"x" 5 Borter Y~
— ored. . .
Scored or Faxfure A [/f’a/::c/ e rs
i N . P | W
Sio8 Erevazron o Ersva r/adb‘l_
Botler "X* = G on/ Max. . The maximumt freight of Fhis oiar sfouls ba
Botter *y s 12 0n/ Min, 17 Phe reghborbood of 9 obove Firished
grovrd.
TAPERED SIDE SOLID PIER
Thase PIerE Ay —_
be as high oa
I5i/6 ' chore
Hrinhad grovnd
= & /F nacessorys
Envo Srox Lo Swos Ernp S0k

VERT/ICAL S/10E SoLiD FIERS

bz / ;
/(%;FZ:J‘:;? }fﬁ';,;/:ja s i & Fascra Pedesias
r—— h)

4 st Botter Thrs ,aar//ca/ar jor8r o 14 Rers o

C?c‘mfc/lff:? 5% #hosa showr cbove 15 FhHoFa

Prer ﬁeyﬁl‘ - 6" Fascia pedestal mroy be vses

o5 @ conFrinuvation of end Freatiren?
Oty o shoh ¥ modifrcatorr +a necessary
Yo comp/ataly Froe bd’arfh_gs,
_,-.L-Ad- L o,

P&rxa//qn: oF end trealments ore Only limiited By the wmgireens
1magina trorn ond go0d Judprment. '

~12-



Fleues L

ABLTAMMENT TYyYrPES No;e!
' Rarlirgs ot showrr

by

==
/ ‘ bon/

Lg;aﬁ, Surfaoce Tapered Curtomr

e d / Wall if desirad
BLANK CURTAIN WALL

".;_7 _/;_A'-- o j J,-’—'-J"“"
) 3 - T g \ Vad
- Smooth or A b ors /
Toxfured Surifice .

» Pt

PlICTURE FRAME : /‘/:;ODIF/ED PIETURE FEAIME
{'7 — A,
.'l /“‘/ .
;}_ THhe examples showsn Fera ors w7 110

l E;/ way eontto limant the engireers
creativiby Sut only Yo srdecale some
of tha variators aﬁeae/y /oro,no.se.{

EXPOSED BEARING or 17 US8.
Acca,o/aé/e combirations or modifveatiors

o those shown Could be corss Sered.

-15-



Revized April 1975

SPECTAL ABUTMENT.DETAILS FOR FIGURE IT

1.

The face edge of the bridge seat'shall be a straight
line fascia to fascia.

In general, dimensioﬁ "AN shéll be the same or nearly so
for both abutments and approximately constant for each

abutment by adjustment of embankment slopes.

Four-inch pedestals and low bearings shall be used at the

fascia beams.

To achieve an unbroken line at the face of the bridge
Seat, all pedestals shall be set back a minimum of four
inches from the face edge of bridge seat.

The ends of the fascia beams, their end stiffeners and
that portion of the backwall adjustment to the ends of
the fascis beams shall have the same slope as the abut-

ment face (see sketch).

The exposed abutment facing shall be in one plane exclu-

sive of surface treatment.

In cases where a combination of grades, superelevation,
exposed rock footings, etec., result in a considerable
variatlion in dimension "A" from fascla to fascla, a

vertical face abutment incorporating details 1 through

6 shall be used.

16—
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21.5 BRIDGE ESTIMATES

All estimates shall be divided into separate columns for substructure,
superstructure and miscellaneous (See Estimate of Quantities table follow-

ing page 224).

Separate quantity estimates for companion bridges with an open median
are to be placed on the plans and separate cost estimates are to be made
for each structure. If the structures have a connecting wall, the dividing

1ine for estimating shall be the center line of the median.

Bridges with a closed median are to have one quantity estimate on the

plans and one cost estimate.

Every component of a structure shall be identified on the plans by a

payment item.

Where more than one type of structural steel is used, a table shall be

placed on the estimate sheet listing the various types.

For all bridges which support utilities, breakdown estimates may be
;equired. Refer to Section 21.20. The estimate table put on the plans shall
show the estimated quantities for both the State and utility shares. In
addition, the table shall include a blank column entitled FINAL for field

use.

- 17 =



RéVised April 197i

21.5.1 PRELIMINARY COMPARATIVE COST ESTIMATES:

Comparative cost estimates shall generally be based on
the latest edition of
New York State
Department of Transportation
Division of Design and Construction
Weighted Average Bid Prices
Generally, the average bid prices for the Region in which
the structure is located shall be used for items with the fol-
lowing exceptions:
In estimating structural steel, the Statewide average
bid price for this item shall be used as a basis for estimating
all structures using the following procedures:

+

PROCEDURE FOR ADJUSTING STATEWIDE AVERAGE BID PRICES

TYPE OF DESIGN ADJUSTMENT TO AVERAGE

Rolled Beam Steel Deduct 2¢ per pound
(less than 50 ksi)

A36 Plate Girder Steel Use Average

A588 Rolled Beam 4 "

ALLL Plate Girder Steel Increase 2¢ per pound

A588 Plate Girder Steel Increase 3¢ per pound

PROCEDURE FOR INCREASING ABOVE ADJUSTMENTS FOR CURVED GIRDERS

RADIUS OF CURVATURE INCREASE ABOVE ADJUSTMENTS

2000 ft. and Greater 0

Less than 2000 £t to 1500 ft 1/2¢ per pound
Less than 1500 ft to 1000 ft 1¢ per pound
Less than 1000 ft to 500 ft 2¢ per pound
Less than 500 ft* 5¢ per pound

*Note: Flame cutting of flanges to required radius becomes more

desirable as flange size increases. This note applies
only te radii less than 500 feet.

-18-



Revised April 1975

2 21.5.2 BREAKDOWN OF CONCRETE I1TEMS ON CONTRACT PLANS
The following items will be used for various components of
the structure and will be so indicated on the Contract Plans:
1962 _ 1973
Description Item No.  Z1tenm No.
Mass. Concrete - Abutments, Solid
Plers and Betalnlng Walls ...ce... 20 601.02
Pier FOOLINES vesernescnnsnonaresan 20 601.02
Pier Columns, Caps and Beams ...... 18 601.01
Structural S1aDs .esecearensnancaes 18 6b1.01
Concrete Deck S1abs8 svevevsccncenns 18MB 601.0301
Concrete Slab For Box Bealis «veesss 18MB 601.0382
A1l PedesStalsS revevscsrssnenavsanens 18 601.01
s Sidewalks (superstructure and sub-
s . SLTUCTUTE) +.evueicrersscanssnses 18 601.01
Malls and Abutment Headers ...ce... 18 601.01
Cement Concrete Pavement, ......... 478 502.02
Cement Concrete Apnroach Slab ..... 18 601.01
Cast-in~Place Concrete Piles .eoees 85C 629.07
Heavily Reinforced Section (Steel
Spacing Less Than 6 Inches) ..... 18 601.01
In order to facilitate the preparation of fleld estimates for
the various portions of the subject items as they are constructed,
the Contract Plans shall clearly state the volume of structural
Class A and B concrete to the nearest hundredth of a cublc yard.
The area of surface of the structural slab shall be indicated to
the nearest square foot. The weight of reinforcement in each pour
s shall be indicated to the nearest pound, elther on the appropriate

plan sheet or as a part of the bar 1llst.

N 19‘_
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Revised April 1974

The estimate for each unit, such as an abutment, pier,
slab, parapet, curb and sidewalk per span shall be broken i
down by pours.
For simple spans, éach span shall be considered as a unit
and the quantities for the concrete and bar reinforcement
items indicated for that unit. For continuous beams, each
separate pour as indicated in the pouring sequence shall be
considered as a unit.
The quantities in the pedestals in any one substructure

unit may be listed in the table as the total for all the
pedestals instead of listing the quarmtities in each pedestal.

20—



Revised April 1975

91.5.3 ESTIMATE OF QUANTITIES TABLE

The Estimate of Quantities Table shown on the plans shall

agree with the table shown on page 22A.

The "Estimated" quantity shall be the quantity obtained
directely from the estimate computations. This "Estimated"
gquantity is to be our best estimate of what we anticlpate the

final pay ouantity will be. If this involves some professional

Engineering judgment in addition to routine calculations, that

is acceptable., However, in no case should we change (usually

increase) a guantity merely because 1t might be convenient for
someone. Our estimated quantities should be such that they can
be, if necessary, testifled to in a clalms case as our most

realistic appraisal of what will actually be pald.

Rounding of the raw quantity to obtain the "Estimated”
guantity should be made to the next highest unit of ten to
facilitate extensions, except when the raw quantity 1is small or

not subjeet to change.

The "Final" quantities shall be left blank on the plans.
The quantitlies shall be filled in by the Hegional Office on the

"As-Built Plans"™ at the completion of the @ontract.

To estimate the volume of water required for sod, use the
value of 5. gallons per square yard. The number computed 1in
M/Gals shall be placed 1n the estimated column of the Bridge

Istimate of Quantities.

- 21 -
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The raw estimated total quantity for the Structural Steel

3

Ttem shall be increased 3 percent and then rounded off to AGS
more than four significant figures to obtain the "Estlmated”
guantity. This rounding of 3 percent is to take care of

welding and bolts.

21.]
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Ccanal Bridges, and Structures over Streams and MNavigable Waters, shall
be shown and the point to which these minimum clearances prevail shall
pe indicated on plan and elevation. A location plan shall be shown on

the layout drawing to a scale of 1" = 2000'.

21.9.2 SUBSURFACE PROFILE DRAWINGS

The subsurface profile drawings prepared by the Soil Mechanics
Bureau shall be reviewed, but no changes whatsoeﬁer may be made which
would alter the location, borings, or general notes and symbols pertain-
ing thereto. Any change affecting the existing soil conditions must be
made by the S6il Mechanics Bureau. I

Changes affecting only the depicting of the structure may be made
by the Design Unit. Such changes must be reéorted by the Project Engi-
neer, through the Foundation Construction Unit, to the Soil Mechanics

Bureau and, if requested, a copy of the changed drawing must be made

available tn the Soil Mechanics Bureau in order that they may update

their originali drawing. Changes in final fuoting elevations shall be
reported ta the Foundation Construction Unit if they exceed the differ-

ence permitted in the Foundation Design Report.

- 25 -
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21.10 WATERWAY CROSSINGS
21.10.1 HYDRAULIC DATA

The Preliminary Structure Plan for any bridge structure e
spanning a waterway must contain the following tabular infor-

mation.

Basic Flood Design Flood

Recurrency Interval 100 year 50 year

Peak Discharge

High Water Elsvation

(If the flood of record exceeds the basic flood, the
plans should also indicate the peak discharge, high water
elevation, and data of occurrence of the record flood.)

This information must alsoc appear on the Final Contract
Plans

21.10.2 CLEARANCES (General)

1. Whenever possible a minimum freeboard of two feet
above design high water élevation shall be provided at all
stream crossings. A three fooit minimum underclearance or a
one foot minimum above a 100 year flow, may be required by
the Corps of Engineers for waterway crossings where a flood
control project is involved. This information should be
included on the "ELEVATION A-A" detail of the preliminary

plan.

-26=
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21.10.3 CLEARANCES. OVER NAVIGABLE WATERWAYS

1. Horizontal and vertical clearances as shown oﬁ the
Coast Guard Permit Applicatiﬁn shall be shown in plan
and elevation. as noted in 21.9.1, Layout Drawings.

2. Vertical clearances will be shown above maximunm
navigable water surface for bridges over the Barge
Canal, and over mean (ordinary) high water elevation
for otﬁers.

21.10.4 WATER ELEVATIONS

Except for the table described in Article 21.10.1, only
the following water elevations are to be shown on the plans:
1. Deslgn High Water Elevation for all walerway crossings
except where the waterway elevations are completely
controlled.
2. Normal pool elevation and maximum navigable water
surface for all canal crossings.
3. All water elevations indicated on the Coast Guard
Permit.
(A1l elevations are to be shown and identified on the
"ELEVATION A-A" detail of the preliminary plan.)

21.11 REINFORCED CONCRETE APPROACH SLABS

All bridges shall be provided with a reinforced concrete
approach slab. (See current BDD Sheets.)
21.12 DEPTH OF CONCRETE FASCIA ON MULTIPLE SPAN STRUCTURES

On multiple span structures, it 1s desirable that a
uniform depth of concrete fascla be kept for the full length
of the exposed fascia. To accomplish this will require that

all fascia beams be set so that the bottom of the top flanges

will be aligned.
<27
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21.13 GRANITE CURBS

Granite curbs shall be used on all bridges where curbs are o
required and shouid be so shown on the plans.
21.i4 SIDEWALKS ON BRIDGES

When reguired, raised sidewalks shall have a minimum clear width

of 4 feet. Sidewalks on ox adjacent to walls, may be jointly supported
on the embankment and walls.
21.15 DETAILS OF RBAILINGS

Complete plan or elevation of railling shall be detailed.
These views may be schematic. The locatibn of the railing shall
be set by tying in one or more posts tovthe end of slab or end of
wingwall. Location of special posts and rall expansion jolnts

shall be shown. ' i

21.16 BRIDGE DRAINAGE

The spacing cf bridge drains shall be based on a 5-minute
storm of & 10-year frequency. Bridge drains are to be provided
to maintain 2 marimum puddle width determined by the following
conditlions:

2. Maximum puddle width is limited to 12 feet.

b, Haxigpum puddle depth is one~half inch less
than the curb helght.

¢. Lane width clear of puddle must be a minimum
of 8 feet.

Recommended design practice for hydraulic computations shall
be those of the Federal Highway Administration as published 1in

Circular HEC No. 12 - Drainage of Highway Pavements, March 1969. ke

28~
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Bridge drains on stream bridges with curbs shall be located

midway between diaphragms or crossframes and shall discharge

directly into the stream in such a way that no part of the

superstructure can be affected.

For bridge drains on bridges over land, horizontal runs of
drain pipe shall be avoided whenever a reascnable modification
of the design scupper spacing will permit placement of drains
adjacent to piers at the low end of spans. Scuppers shall not
be discharged on embankments or ungrouted block paved slopes.

Drainage from bridge superstructure or embankments shall
not discharge onto or drain across a railroad right-of-way

without the approval of the railroad company.

21.16.1 BRIDGES -~ ENDS

At the ends of a2ll curbed bridges, where curbs are not
used on the approaches, granite curbs shall be installed as
indicated on the appropriate bridge design data sheet. Sod
gutters shall be provided where required for drailnage.

On the downgrade end of a curbed bridge, where the computed
flow from the high point or nearest bridge drain exceeds the
allowabls, provide a catch basin located in front of the flared
granite curb as shown on the appropriate bridge data sheet.

The allowable flow for curbed approaches is based on the puddle
width. When there are no curbs on approaches, the allowable is
2 cfs or the flow from the puddle width, whichever is smaller.
An 8-inch diameter C.M. pipe shall be used to drain catch basins

down slopes. The size of pipe under the pavement, leading from

-28=
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one catch basin to another, shall be eighteen inches (18")
diameter paved invert C.M. pipe with a minimum grade of one per-
cent. The bottom of the catch basin shall be approximately one

foot (1') below the bottom of the eighteen-inch (18") diameter

pipe.

21.16.2 BRIDGES ~ UPGRADE ENDS WITH CURB APPROACHES

At the upgrade end of all bridges, when the approach pave-
ment is curbed, a catch basin located in froant of the curb should
be provided approximately ten feet (10') from end of the bridge
wingwall or reinforced concrete approach slab, whichever 1is
farther from the bridge, in order to collect the highway drainage
before it resches the bridge. A granite curb shall be used between

this point and the bridge.

21.16.3 ~ DOWNSPOUTS

Except as noted below, all downspouts shall be PVC
pipe, and preferably shall be encased in concrete. When
encased in concrete, they shall be provided with a
one-inch compressible protective covering between the
pipe and the concrete to accommodate expansion of the
pipe and shrinkage of the concrete.

If downspouts must be exposed, in urban areas, where
there is a danger of malicious damage, steel pipe may be

used.

~30-
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Downspouts may he connected to an underground drainage system
or outletted approximately one (1) foot abeve finished grade by using

a long radius elbow. Downspouts—sﬁail be placed at the least objection-

. able location and the surface below the outfall shall be protected by the

use of a stone, concrete slab, or grouted block paving.

30-1
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21.21.2 - GENERAL NOTES: (To be placed on Plans. )

Gl Design Specifications: Current New York State Depariment of

Transportation Standard Specifications for Highway Bridges.

Live Load: HS20-44 or two 24, 000-1b. axles spaced 4' - O"

on centers.

Note: The latter loading is to be noted only for the bfidges
carrying either the main line of Interstate highways or the Southern
Tier Expressway.

G2 Material and Construction Specifications: Specifications of New York

State Department of Transportation dated January 2, 1973, with
current additions and modifications.

G3 The cost of furnishing and placing water used for 'Select
Structural Fill, Item 203.21, will be pald for under

Item 203.15 and 203.16 of the highway portion of the

Contract.

G4 The cost of furnishing and placing water used for sod gutters will be
paid for under Item 615.03 included in the bridge estimate.

NOTE; The quantity of sodding of 500 square yards given on page 3565 of

the Standard Specifications is based on an aggregate amount, which includes

both the Highway and Bridge shares. The quantity of sodding in the Highway

share should be checked with the Regional Office and if the aggregate amount

of the Bridge share and the Highway share does not
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exqéed 500 square yards, the cost of watering the sod should

be included in the sodding item which is 612.01. The sodded

areas shall be watered at a rate of 5 gallons per square

yard.

G5 The cost of all joint material will be irictuded in the

price bid for the various items of the Contract, except

as otherwise specifiled.

Stress graded lumber and timber has been designed for
the following allowable stresses and the type used must
meet these minimum requirements:

Extreme fiber in bending and
tension parallel to grain . . . « « « « « ¢ . &

Compression perpendicular to grain . . . . . . .

Modulus of elasticity . « « o ¢ & o ¢ o « o o o &

A11 concrete anchor sfuds whicg aré éttachéd to the vari-
ous steel details shall meet the requirements 1lsted in
Subsection 709-05, Stud Shear Connectors. Payment for
furnishing and placing the concrete anchors willl be
included in the unit price bid for the 1tem to which the

anchors are attached.
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SUBSTRUCTURE NOTES

SUB 1«4

SUB 1=-B -

SiBp 1-C -

- A1l sod, topsoil and unsuitable materlal under

the substructure embankment shall be removed as
apecified under Section 203, Excavation and Embankment,
and replaced by the same ‘tem as the layer of embank-

ment adjacent and above as shown on the plans.

All embankments of Select Structure Flll,
Item 203.21 shali be compacted to a minimum dry density
of 100 percent of Maximum Density as defined under
Subsection 203-3.12 - Compaction,
(Use the paragraph below 1if applicable.)

Where piles are to be placed through the

embankment, a minimum dry density of 95 percent of

the Maximum Density will be required.

The Contractor shall place and compact all fill
for bridges between the final toes of slope 1n
accordance with the plans and specifications in

a mannér satigfactory to the Deputy Chief Englneer
(Structures) .

Use one of the following applicable paragraphs.
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15+ The embankment constructed to the required grade

shall be allowed to stand a maximum of _____  days
or for a perlod of time as determined by the s
Deputy Chief Engineer (Structureés) prior fo any
substru¢ture construction.
2. The embankment shall.be allowed to stand for a
period of time satisfactory to the Deputy Chilef
Engineer (Structures) prior to any substructure

construction.

31=D. Items 203.03 and 203.21 shall be placed simul-

SUB

SUB

taneously, in contact, on both sides of the vertical
payment 1line. Sheeting or other means shall not be used

to separate the two materials.

1-E. The installation of Select Structure R

SUB..

Fi11, Item 203.21, as shown on the structural plans,
ghall be completed immediately following the completion

of abutments or walls.

1-F, ALT FOOTINGS ON ROCK: Al]11 dlsintegrated or

shattered material sha’l be removed to the 1ines and levels
ordered by the Engineer. Where sound rock is found two
feet or 1ess below the planned levels of the bottom of the
footing, backfill of Class B Concrete shall be installed

to the levels shown on the plans. Where sound rock 1s

found to be more than two feet below the planned

- 60 -
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The following note shall be placed on the Contract
Plans when cofferdams are to be used at a structure
with batter plles except in cases where the coffer-

dam has been designed and 1s detailed on the plans.

"It shall be the Contractor's respongibility to
place the cofferdam so that it will not interfere
with the batter plles. Pay lines for cofferdam

shall be as shown on these plans.”

Existing substructures shall be removed to within

the 1imits shown on the plans under Item

in the quantities. (Insert elther

HIGHWAY or BRIDGE in last blank space.)

Top of backwalls on which asbestos sheet packing
Subsection (728-06) is to be placed shall be steel~-

trowel finished.

Bituminous material, Item 622.01 shall be appliled
to the backs of all abutments and wingwalls above
top of footings where fi11 1s in contact with the

walls.
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SUB 11 Epoxy protective coating for concrete, Item 621.01,
shall be applied to the following surfaces:
ABUTMENTS  All exposed pedestal surfaces, bridge
seats, including the area under the bearings,
‘exposed vertical surfaces of backwall and curtain
walls facing the superstructufe.

SOLID PIERS  All pedestal surfaces including the

area under the bearings, and the top surface of
pier between pedestals including the edge chamfer

at top edge of pier.

PIERS WITH COLUMNS

1. Piers with deck joints-
Top)sides and ends of pier beams and
pedestals including the surfaces under

the bearings.
2, Piers without deck joints

All pedestal surfaces including the
area under the bearings snd the top
surface of pler between pedestals
including the edge chamfer at top

edge of pler.
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SUB 12 When round columns, which may be constructed with the

SUB 1

use of fiber forms, are provided on a project, the

following note shall be placed on the plans:
"The use of fiber forms will be permitted only
if the interior surface of the forms has been
treated in such a manner as to prevent helical
corrugation marks on the finished concrete sur-
face." .

Forms are not to be removed in a manner that will

damage the concrete.

The Contractor, with the permission of the Deputy
Chief Engineer (Structures); may elect to intro-
duce construction joints in the abutments at
locations not shown on the plans. These construc-
tion joints shall be provided with shear keys and
waterstops. Vertical construction joints intro-
duced in the backwall should preferably be placed

midway between the pedestals.
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' SECTION 23 - DECK SLABS

23,1 - CONCRETE DECK SLABS = fON STEEL BRIDGES, PRESTRESSED
T-BEAMS AND SPREAD BOXES

Structural concrete deck slabs shall have a thickness of

gi" including a monolithic wearing surface. The top 2%
inches of the concrete shall be neglected in the design.
The cover on the top steel shall be 3% inches and on the
bottom steel, one lnch.
he structural deck slab shall be placed under the ilonollth ¢
S1ap, Item 601.0301.

23,2 ~ REINFORCEMENT IN DECK SLABS

For skews up to and including 30°. the reinforcement shall be
placed parallel to the skew. For skews over 300. the reinforce-
ment shall be placed normal to the beams oOT girders.

Deslgn span 1is defined as the distance between stringers less
one-half the Wldth of the top flange, these dilstances belng
measured along the longltudinal axls of the bar.

Longitudinal reinforcement on top of slab and bottom of slab
outslde the middle half of the bay shall be No. 5 bars at 1'-6"
centers, except that no steel need be placed 1n the bottom of

the slab over supporting menbers. ’
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SLAB DESIGN TABLE
CONCRETE REINFORCEMENT ASTM A615 GRADE 60

fs = 24,000 psi fe = LZOO psi ' n=10
) | : 2] ‘Future We@aing]
2kMonolithic Wearing Surface {=—— 3V Cover urface = 20 psf
g
4 =Q' N,
s ;g , ?I; /"Als = As
~ ¥ _
L —
I Coyer
———— MAXIMUM DESIGN SPAN | MAXIMUM OVERHANG
TYPESI,II,II,| TYPES W &I
AND SPACING|BARS L TRAFFIC |BARS |l TRAFF|C~ I SEC%'?ONS SECTIONS
:336 @ 51: l01_3u 7t_7|l 41_0:: 3|_ 9 1
Hee 5l 10'- 1" 7-5" 31" 3-g"
e sl 9'-10" y-3" 3" 3'-g"
5@ 5 9-8" 7-2" - 3-10 3-7"
@ 6" 9'-g" 7'-0" 3'-10" 3-7"
5 @6%" g'-4" 6 -10" 3-g" Zog"
#6@6‘/}_’" 9I_2‘l 6#_9 n 31_9“ 3‘"6”
: 'n5@5“ g'- " ) 5'_'8 I 3-g" 357
i' -_?;5 @ 55{4«: 8"’ |O" gl“ﬁu 3I_ 8“ 30__5H
| *5@5h" g-8" 8'-5" 3-8" 3-5"
| ’505% | &-5" 6-2" 3-7 3-4"
35.1'5@ 6” 8!_ K 5:_0! 3|_6n 5;_£1?ﬁ
"‘1‘4-5 @ 6]/«;“ 79" 5E-g " 3-g5" T
1‘;5@ ﬁi?’g" ?'_6" 5'_%!! 3|'_5|| 31_.3u.
$t5@63-‘5$" 7l_2ﬁ 5I"4" ~3|_4|| 51_ 21;
#5@ 7'-! 6'_”11 51_2|l 3|“_ 4n 31_2:i
: 1;5 @7t/4ll 6!_ 9 " St_oll 31_4” 31_ } 1
| Fs@th" 6-6" 410’ 3'-3" 3"
#4@ 5!! 61'4” 4r_9 1 31_ 3n 3:_ l [

TYPES I,IL,TOY, IV, VI &¥II SECTIONS ARE SHOWN ON BDD 73-70.

MAXIMUM OVERHANG SHALL BE MEASURED FROM CENTER LINE OF WEB OF
FASCIA STRINGER. -

REINFORCEMENT PLACED ON A SKEW SHALL HAVE ITS 1 SPACING REDUCED
BY THE COSINE SQUARED OF THE SKEW ANGLE, i
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SECTION 24 -~ SUBSTRUCTURE AND RETAINING WALLS

24.1 - ROCK LINES

Rock lines shall be shown only where footings are on or
in rock or where tubular cast-in-place concrete piles are
socketed into the rock.

The rock lines shall be as shown on the "Subsurface Pro-

file Sheet" which is prepared by the Soil Mechanics Bureau.

The Subsurface Profile Sheet shall be included in the Contract

Plans.

A11 rock lines shown shall be marked "Assumed Rock Sur-
face" and no elevations of the rock are to be shown on the
plans.

When it is planned to place the footings dn or in rock,
the plans shall show the top—of—fodting elevation and the
minimum depth of footing. This will enable adjustments to
be made in the depth of footing, keeping the top-of-footing
elevation constant, where the actual rock line varies from

that assumed during design.

24.2 - SHEETING AND COFFERDAMS:

Payment lines for each item shall be as shown on the
applicable BDD and BR Sheets and as called for in the speci-
fication for the item. Sheeting used to sustain railroad
tracks, highways, or structures shall be fully detailed,
showing the size and limits bf the sheeting and all neces-
sary waling, bracing and deadmen.

Where cofferdams are required on the water side, but not

on the land side, use the cofferdam item all the way around.
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o4 .3 - COFFERDAMS (WATER DISCHARGE CONTROL)

Item 628.07 is to be used only when the criteria of the
Department of Environmental Conservatlion requires that sheetling

be used for cofferdams.

2.4 - SAFE OPFRATION SHEET PILING

3afe Operation Sheet Piling shall be used when the depth of
excavation exceeds five feet and the Department has no reason
to prefer a specific type of sheeting or sheetlng detéil. Pay-
ment lines for thils item shall be as shown on the applicable
BDD Sheet and as called for in the specification for this item
(This item number 1is subject to change. Check Final Plan

Review for current number to use).

24,5 - EXCAVAPTON AND BACKFILL AT STRUCTURES

The details and payment lines shall be shown on all Contract
Plans and shall conform to the detalls shown on the applilcable

BDD Sheet, and 2s described in the foundation design report.

24,6 - BERMS

A wash of one 1lnch per foot shall be used on the top of all

earth berms {paved or not paved).

24.7 - -3LOPE PROTECTION

The preliminary drawing for each bridge over a highway shall
show concrete block paving, six-inch poured slab, or other slope
protention, to be used on all fill side slopes under the struc-
ture. The slove protection shall extend a minimum of three

feet beyond the fasecla lines of thelstructure.
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2),.10 - PIER NOSE:

If an ice breaker is required, the pier nose shall
be protected with a steel angle or other metal nosing,
effectively secured to the masonry by means of suit-

able anchors.

ol,11 - REINFORCEMENT FOR TEMPERATURE:

All faces of abutments, walls and piers, not
otherwise reinforced, shall be reinforced with No. 5
bars placed horizontally at one foot centers and No. 5

vars placed vertically at 2 feet centers to resist the

formation of temperature and shrinkage cracks, Temperature

ateel need not be doweled into the footing unless required

due to wind forces against the unbackfilled section,

ol .12 ~ DRAINAGE OF STRUCTURE BACKFILL:

Porous drainage aggregate shall be placed against
the back of all abutments, walls, arches and rigid
frames.

Six-inch perforated corrugated metal pipe under-
drains shall be used to p;ovide drainage of the porous
drainage aggregate.

Tn addition, 6-inch diameter outlets through the
structure should be provided at approximately 30 feet

on centers. These outlets shall be outletted through
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the berm in front of the struétﬁre,'except in the case
of stream bridges, where they will be outletted 6 inches
above low water. Outlets will not be provided in cases
of wingwalls when the finished grade in front of the
wall is less than 5 feet below the top of wall.

24.13 - LOCATION OF PEDESTALS ON_ABUTMENTS:

On all abutments with pedestals on a bridge seat,
the front face of the pedestal shall be flush with the
front face of the abutment at the bridge seat, except

for those special cases as noted in the aesthetic section.

24.14 ~ CANTILEVERED ENDS OF WALLS:

Cantilevered ends of walls shall not be used.

24,15 - STEPPED FOOTINGS:

Refer to "Design Criteria for Bridges,"”
75-1, Stepped Footings issued by EI 75-5,

dated February 5, 1975.

24.16 - STUB ABUTMENTS-DELETED

-~ 89 -



24,17 ABUTMENTS AND SOLID PIERS Revised April 19?5

The bridge .seat-of solid abutments and the top of solid
piers shall be reinforced with No. 8 bars at 6 inches plus
or minus on centers minimum. Check reinforcement by assuming

that the section is an inverted T-beam.

24.18 SUBSTRUCTURE , GENERAL SHAPE

24.18.1 - GENERAL

Generally, the material cost of the concrete is the cheap-
est part of the total cost of éoncrete items. The forming,
conecrete plabement, and labor constitute the major portion of
the cost. Therefore, the shape of the concrete substructure
should be made as simple as pqssible. The shape should be

such that large flat forms and large pours may be employed.

2),18.2 - PROTRUDING FILLETED SEATS3:

Protruding filleted seats for headers and/or joint details
on backwalls should be avoided. The form work for these
details is very costly. If the filleted seats are used,
the toe and/or heel of the footing should be made wide
enough so that if the Contractor elects to pour the wall
solid to eliminate the protrusion, the wall will fit on the
footing. Also, to facilitate the forming, the distance
from the top of the footing to the bottom of the protruding
fillets should be made constant, rather than having the
fillets parallel to the top of the header. The variation in
the height of the backwall can be made between the fillet

and top of the header.
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24.18.3 — BATTERED WALLS

Battered forms are more expensive than vertical forms and
should be avoided whenever possible, especially on short
wingwalls. If battered forms are used, the batter should

always remain constant and the width of the wall at the top

of the batter should be wide enough so the form can be

extended beyond the top of the batter and still have enough
room between the front and rear forms to easily place the
concrete.

Batters that extend only part way up a wall should be
avoided. If partial batters are used, the height of the-
battered portion should always be made a constant height.
If the height of the wall varies the height of the battered
portion should be constant with resﬁect to the top of the
footing and the variation in height be made up in the upper
vertical portion of the wall. This will allow the battered

forms to be reused.

The intersection of a battered wingwall with a battered
backwall is extremely difficult to form and should definitely

he avoided.

24.18,4 - CURVED WINGWALLS

Curved wingwalls should be aveided whenever possible and
curved wingwalls should never be battered, since the shape
of the form must be dish-shaped and is extremely difficult
to form.

If it is absolutely necessary to provide a curved wing-
wall, it is best to place the footing and the wall on a

chord and curve only the top portion of the wall.
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SECTION 25 —- REINFORCING STEEL

25,1 MINIMUM ANCHORAGE, LAP AND EMBEDMENT

Basic Development Lengths for Bars (inches)¥

Compression Bars

Size

Lo

#l 12
#5 14
#6 17
#7 .20
#8 22
#9 25
#10 28
#11 31
#14 37
#18 50

mension Bars (other than Top Bars)

Size Spacing 6" or less Spacing > 6"
#4 12 , 10.
#2 15 12
# 18 15
#7 27 22
#8 35 28
#9 Ll ' 36
#10 56 45
#11 69 56

Tension Bars (Top Bars)

Sigze Spacing 6" or less Spacing > 6"
o 17 : 14

#5 21 17

#6 26 21

#7 38 31

#8 149 0

#9 62 51

#10 79 63

#11 97 79

# When the area of steel provided 1s greaber than that
required to develop the ultimate moment capacity of the
section, the basic development length indicated above
may be reduced by the ratio: As{req'd)/As(provided).
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Equivalent Development Length of Standard Hooks (inches)

Size Top Bars Other Than Top Bars
#4 6 6

#5 7 7

#6 8 10

#7 9 13

#8 11 17

#9 14 22

#10 18 24

#11 23 26

Length of Splices in Tension Bars {inches)

Tension Tie Member (Class D)¥

Top_Bars " Other Than Top Bars
Size Spacing 6"  Spacing Spacing 6" Spacing
or less over 6" or less over 6"
#4 34 28 24 20
#5 42 3 30 2k
#6 52 b2 36 30
#7 76 62 sl s
48 98 80 %0 56
#9 12k 102 38 72
#10 158 126 112 90
#11 194 158 138 112

# 1{pn addition to the development length ‘indicated above,
splices of this type shall be enclosed within a spiral
meeting the requirements of Art. 1,5.14(4), and bars larger
than #4 shall be provided with a standard hook.

93-1

S SR R b S S A S R B TR TR A S e



)

£
i
e

 Revised April 1975

Other lMember - _

in regions of high tenslle stress - where the area of steel
provided is less than or equal to twice that required to
develop the ultimate moment capacity of the section.

when more than one halt the bars are spliced within the

lap length. (Class C)

Top Bars Other Than Top PBars

Size Spacing 6" Spacing Spacing 6"  Spacing

or less over 6" or less over 6"
i 29 24 21 17
#5 36 29 26 21
#6 b5 36 31 26
#7 6 53 L6 38
#8 3 68 60 L8
#9 106 : 87 75 62
#10 135 108 96 77
#11 165 135 118 96

When no more than one half the bars are spliced within the
lap length. (Class B)

Top Bars - Other Than Top Bars

3ize Spacing 6"  Spvacing Spacing 6"  Spacing

or less over 6% _or less over 6"
1Y 23 19 16 13
#e 28 23 20 16
#6 34 28 2L 20
#7 50 ' L1 36 29
#8 6l 52 L6 37
# 81 67 58 L7
#10 103 g2 73 59
#11 127 1073 Q0 73
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Other Members -

In regions of low tensile stress -~ where the area of steel

provided is more than twice that required to develop the
ultimate moment capacity of the section. When more than
three~quarters of the bars are spliced within the lap
length. (Class B)

" Top Bars Other Than Top Bars

Size Spaclng 6" Spacing Spacing 6"  Spacing

or less over 6" or less over 6"
#l4 23 19 16 13
#5 2B 273 20 16
#6 3k 28 24 20
#7 50 L2 36 29
#8 64 52 Lé 37
#9 81 67 58 L7
#10 103 82" 73 59
#i1 127 103 g0 73

When no more than three-quarters of .the bars are spliced
within the lap length. (Class A)

Top Bars Other Than Top Bars

Size Spacing 6" Spacing - Spacing 6" Spacing

or less over 6" or less over 6"
ﬁu 17 14 12 10
2 21 17 15 12
#6 26 21 18 15
#7 38 31 27 22
#8 L9 i 35 28
79 62 51 LL 36
#10 79 63 56 45
#11 97 79 69 56

Length of Splices in Compression Bars

Size Beams Tied Columns Spiral Columms
#l 15 12 12
#5 19 16 15
#6 23 20 18
#7 27 23 21
#8 30 25 23
#9 34 29 26
#10 39 33 30
#11 43 36 33
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Nag. 5 bars used solely as temperature réainfo¥cement 1n
the exposed face of an abutment or wall are not required to
be doweled into the footing.

Transvefae reinforcement 1n footlngs will be provided
only where required by design (generally bottom of thne and
top of heel). '

Hoops are requlred only where embedment length to
develop bars beyond point of maximum moment is not adequate.

Verticsl dowels No. 6 or smaller may be straight if depth
of footing permits gufficient embedment, l.e., minimum
embedment of dowels used to develop tension bars, as ghown
in the table on pages 93, 93-L, 93-2, and 93-3. Otherwise,
dowels may be hooked and/or bent into toe of footing to
provide toe reinforcement or a portion thereof .

Longitudinal reinforcement in footings shall be No. 5
parg at 2'-0" maximum spacing ad jacent to all transverse
reinforcement and dowels fo form mats, unless a larger

srea of steel 1s required by design.
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ACI STANDARD HOOKS Revised April 1975

( All specific sizes recommended by CRS| below meet requirements of ACY 318-71

~ RECOMMENDED END HOOKS

. All Grades
D = 6d for #3 through #8 _ Detailing Hook
D = 8d for #9, #10, and #11 : ——— ' ~
D = 10d for #14 and #18 =y Dimension  |AorG]
= > s
[ % o - o o 2 [
Bor 180° HOOKS® | 90° HOOKS Ador L=
5 - " , ik ]
Size Aor G J AorG 21 Min. 180°
#3 5 3 6
H4 (5] 4 8
#5 7 B 10
#6 8 6 1-0
#7 10 7 1-2
H8 11 8 1-4
#9 1-3 11% 1-7
#10 1-b 1-0% 1-10
#11 1-7 1-2'4 2-0
#14 2-2 1-8% 2-7 .
#18 2-11 | 2-3 3-5 Detailing
*With Grade 40 only, where available depth is limited, bars - ‘Dlme nsion
may be bent with D = 5d for #3 through #1 1. : \
B | )
s ' STIRRUP AND TIE HOOKS o
) Y
6d. ar TE 3
21 Mmin. § 5
Ela A =hg
= or G =
o|g! d—~ Sia |
afj.=1 D _
olo ‘ \
—} R
¢ Beam

STIRRUPS
(TIES SIMILAR)

STIRRUP AND TIE HOOK DIMENSIONS
Grades 40-50-60 ksi

90° Hook 135° Hook
Bar | D Haok Hook H
Size | lin) AorG AorG Approx,
3 | 1" 4 4 2%
f4 F 4 LY a% 3
== #5 2% . B%: a3k

M

Pl4=2
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25.2 = SPACING

Except as noted in Sections 24.11 and 25.11, the clear
distance between parallel bars shall not be more than

18 inches, nor less than 1-1/2 times the nominal dlameter

"of the bars, 1-1/2 times the maximum size of the coarse

aggregate, nor 1-1/2 inch.
The maximum spacing of design reinforcement in the back

of walls and abutments shall be 2'-0".

Where reinforcement in beams or girders is placed in
two or more layers, the bars in the upper layers shall be
placed dirsctly above those in the bottom layer.

The clear distance between bars shall also apply to
the clear distance between the contact‘splice and adjacent
splices or bars.

N
Stk

25.3 - COVERING

The following cover shall be used:

Structural Deck Slabs on Beams or Stringers

Top of slab with separate wearing surface ...... sEs J A
Top of slab with integral wearing surface ......... 3% in.
BoiEten eff ShkEld g ip:piEir - OErraE® e e EE PRI e e ) bl
Beams and columns .....e0cvicievusess ;.............. 2 in.

Walls and piers above footings (including
those adjacent to water) ......cevvvcenn.. o o o 2 [

Footings (including unformed bottom) ......vcveen.. 3 in.

This may be increased to accommodate
piles when necessary.
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Face of culverts in contact with earth . . « « -« &+ « « ¢ = = » » - 2 in.

Bottom of bottom slab of culvert . . « o « « » o « o » = & o = & o 3 in.

Bottom of top slab of culverts and low rise rigid frames . . . . . 1-% in.
Arches, introdos and extrados. . - « « « + ¢ o o ¢ 0 0 s e b .o 2 in.
Precast and cast—in-place piles. . . + « + « & « & ¢ o o e e 2 in.

Precast piles exposed to sea water . . . .« « » = - = o ¢ o -0t 3 in.

All other surfaces exposed to sea Water. . « « « « = ¢ & « = = © = 4 in.
Top of sidewalk slabs. . . « + « & & o = o o o o o = o o= e e o 1-% in.

PedesStal « « = « « 5 o o o = s & s = s 8 e & s s s s = s e = e 2 in.

25.4 MAXIMUM BAR LENGTHS

Most Reinforcing Bar Plants in the United States produce bars in a
standard length of 60 feet. Therefore, our plans should not include any

straight bars or bent bars with a projected length in excess of 60 feet.

A. Reinforcing Bars in Deck Slabs:

1. Top bars 30 feet or less in projected length may be hooked
at.both ends.
2. Bot;om bars, which will be straight, may be up to 60 feet long.
3. Due to fabrication shop limitations, there is a sizable cost
extra for bars over 30 feet long with hooks on boeth ends.
Therefore, if the projected length of a hooked top bar exceeds
30 feet, it shall be replaced with two spliced bars, each with a
hook on one end.
a. When top bars are spliced, the splices shall be staggered
such that not more than 50 percent of the bars are spliced
at one location. The-splices shall be located midway be-

tween girders.
- g5 —
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b. When it is necessary to splice bottom bars, the splicés
shall also be staggered, but shall be located directly

over girders.

B. Reinforcing Bars in Pier Caps:

1.

2.

Straight bars may be up to 60 feet long.

In spite of the cost extra described above, due to the small

number of bars involved and the clearance and spacing require-

ments, hooked bars may have a projected length of up to 60

feet. However, consideration should be given to the total

wefght of each bar for ease of handling in the fabrication
shop and in the field. In some cases, it may be more economi-
cal to limit the length of a hooked bar to 30 feet and avoid
the cost extra for bending.

a. When it is necessary tc splice top bars, the splices shall
be staggered so that not more than 50 percent of the bars
are spliced at one location. These splices shall be lo-
cated in are;s of low negative moment, to minimize splice
lengths, ‘

b. When it is necessary to splice bottom bars, the splices
shall also be staggered, but shall be located directly
over columns.

¢. When pier cap bars are spliced, these splices shall be
attained by lapping the bars in a vertical plane so that
the bars will be in the proper position for attachment to

stirrups. To accommodate this type of splice, where more

than one layer of reinforcement iz required, It may be
necessary to increase the distance Between the layers

of reinforcement..

~
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25.5 - SPLICING VERTICAL REINFORCEMENT IN WALLS Revised April 1975

For bar sizes 5, 6 and 7, splices between main vertical rein-

_forcement and the reinforcement emerging from the footing may be

made directly over the footing. In some cases, it may be practical
to eliminate splices by extending the bars emerging from the footing
to the top of wall. No. 8 and larger bars emerging from the footing
shall be extended to a distance above the footing where bars of
smaller diameter may be spliced to them. The lap length required for

such splices shall be based on the smaller bar.

25.6 — MARKING OF BARS

Bars should be marked consecutively, beginning with the number one
(1), throughout each concrete subdivision. TFor example, abutment footing
bars might be marked 5AFT1 through 7AFV9, while stem bars in the same
abutment would be marked 5ASH10. Similarly, backwall and header bars
would also each have a bar marked...(1). Generally, the rule will be to
change the mark numbering back to (1) when the gecond letter of the bar

mark changes.

Tt should be noted that if a subdivision ig divided into several pours

{e.g. an abutment stem), the bars should continue in numerical sequence

through the several pours.

All subdivision numbering is repeated when the structural unit is:
changed (e.g. North Abut., South Abut., Pier 1, etc.). A note should be
placed in the plans indicating that all bar marks shall be prefixed with

marks a structure unit identificatiom.

When a bar is embedded in two or more subdivisions (such as a dowel)
the bar mark shall be controlled by the subdivision in which it is initially

embedded.

= F -
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In applying the bar marks where two or more structure units are in—

volved, such as two or more similar abutments, piers, spans, etc., it is :
desirable that fhe same bar marks be applied to bars in sfmilar locations
in the structure unit. The fact that two bars lying in dIfferent struc-
ture units may have the same bar mark but have different lengths, or
they may have the same length but have different sizes, or any combina—
tion of these factors will not be confusing to the fabricator due to our
practice of providing a separate bar list, properly titled, for each
structure unit.
Any deviation from the above system. of marking bars must have the
approval of the Deputy Chief Engineer (Structurés]..
For varying length bars, give minimum, maximum and average lengths
and number of sets of bars. —
25.7 = TIED COLUMNS
1. Longitudinal Reinforcement: The longitudinal reinforcement shall
consist of at least four bars and, when only four bars are used,
they shall be placed at the corners of the section. Bars shall be
placed at each intersection of column faces. The bars shall be not
less than No. 5 bars.
2. Hoops and Lateral Ties: Continuous hoops shall surround the longi-
tudinal reinforcement. They shall be not less than No. 4 bars and
shall be spaced not more than 12 inches apart except that this
spacing may be increased in the case of pier shafts or columns
having a larger cross section than required by conditions of loading.
Adequate auxiliary ties shall be provided to support intermediate lomgi-
ek

tudinal bars whose distance from any tied bar exceeds 2 feet.
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26,5 = WIDTH OF BOX BEAMS

Wwidths of box beams shall be detailed as 4'-0" or 3'-0".
The beam deck shall consist of (1) multiples of 4'-0" beams, O
(2) multiples of 3'-0" beams, or (3) as combination of 4'-0"
beams and a minlmua number of.3'—0" beams. The beam deck shall
be selected 1n the order listed. The overall beam deck width
shall be the sum of the nominal beam widths plus 1/2" per joint.
®,G6. (to be shown on plans)

11 beams @ 4'-0" nominal = -5

»6.6 - CONCRETE SLAB FOR BOX BEAMS

SODLE DA Ll s

Concrete slab on prestressed concrete box beams shall be a
minimum of 6 inches thick (normaslly at center line of span) and
made composite with the beams.

The top 2% inches shall be neglected in the design. The
cover on the steel shall be 3% inches.

The wearing surface shall be placed under the Monolithic
Siab, Item 601.0302.

Fabrlc reinforcement shall be 0 gauge wilre at 6 inches center
to center in both the transverse and 1ongitudiﬁal direction. At
splices ﬁhe reinforcement shall 1lap 1'-0". Additional bar reln-
forcement may be required to attain continuity over plers.
Fabric Reinforcement chall be paid for under Item Number 602.01.

Wire gauge and spacing shall be noted in the plans.

26.7 - MISCELLANEOUS

On box beams, transverse tendons shall be placed as close to
the mid-depth of the section as possible.

The area of transverse tendon anchor plate shall be at least

20 square inches.
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Box beams shall not be used when the skew angle is greater '_ a
than 30°'un1ess it is allowed by the Deputy Chief Engineer
{Structures).

Make sure on box beam structures that the transverse ten-
don void in gll beams and the transverse tendon blockout on the
fascla beams do not interfere with the longitudinal prestress-
ing strand and bar reinforcement.

Unless prohibited by the nature of the foundation material,
all multispan box beam and I-beam structures shall be designed
for continuity under live load. A constant depth of section
is preferable for all spans.

Bearing pads shall be placed perpendicular to the longi-

tudinal axis of the beams.
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27.6 DESIGNATION OF TENSION ZONES

- For other than éimple spans, the Contract Plans shall clearly
indicate the limits of the flanges of all stringers which are subject
to tensile stresses; see Appendix C. This shall ke doﬁé to facilitate
radiographic inspection and the control of welding during fabrication
and erection. This requirement shall apply to reconstruction projects,

which require new deck slabs, as well as to new structures.

27,7 COMBINATION OF DIFFERENT TYPES OF STRUCTURAL STEEL

In general, when more than one type of steel, such as
A36, AhLL or A588 is used in one contract, the types used
shall be clearly described in the plans. The payment for
furnishing and placing these steels shall be made under the
current structural steel item.

A table shall be placed on the plans, adjacent to the
estimate table, indicating the neat quantities of each type of

steel.

27.8 CAVMBER

A. Simple Spans. The Contract Plans shall show the deslgn
cambers for structural steel, concrete and superimposed
dead load, vertical curve and total dead load plus ver-
tical curve at the centerpoint of each stringer for
spans under 125 feet and at quarter polnts for spans
over 125 feet.

B. Continuous and Cantilever Spans. The Contract Plans

shal? show the design cambers for structural steel, con-
crete and superimposed dead load, vertical curve and total
dead 1oad plus vertical curve at inflection points and at

-105-
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(@]

tenth poilnt of spans.
See Appendix A on page 113 for an example of a camber
table for a continucus girder.

Sag Cambers. Because of the obJectional appearance of

a éag camber in a stringer, sag or negative cambers

should be avoided. The following are a few guldelilnes

on possible means of avolding the necessity of having

to call for a negative camber 1in a stringer: (1) Avoid
sag vertical curves on bridges. (2) Never begin or end

a superelevation transition or runoff in the middle of a
span. Always begin or end transitions off the structure
or, if thils is 1mpossible; begin or end the transition

at a centerline of bearings or -a centerline of pier. (3)
Never place a sag camber ln a straight stringer on a
curved roadway in order to accommodate the variation in
the theoretical bottom of slab elevatlons. The variation
should be taken up in the haunch. (%) In the case of a
continuous girder where the spans are enough unequal to
cause some area of upward dead locad deflection, thought
should be glven to specifying less than the full negative
camber calculated to offset all of the antlcipated upward
deflection. This is suggested because of the possibility
of not all of the negative camber comlng out of the gilrder
upon the application of the dead l1oad, thereby leaving an

objectionable sag in the girder.
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Simple spans over 125 feet - bottom of slab elevations
shall be shown over each stringer at centerlines of
bearings and at the quarter points of span.

Continuous and cantilever spans - bottom of slab
elevations shall be shown over each stringer at center-
lines of bearings, inflection points and at tenth

points of spans.

Spans with constant widths (partially or fully curved) and

horizontally curved stringers.

1.

l‘

Fully curved stringers - bottom of slab elevations
shall be shown over each stringer at centerlines of
bearings and at tenth points of span.

Partially curved stringers ; bottom of slab elevations
shall be shown over each stringér at centerlines of
bearings, at tenth points of span and at gach point

of change of horigzontal alignment.

Spans with variable widths.

Straight stringers - bottom of slab elevations shall
be shown over each stringer as indicated in Section A.
Partially or fully curved stringers - bottom of slab
elevations shall be shown over each stringer as indi-
cated in Section B and also at intervals not exceeding
20 feet unless a smaller interval is required by the

limitations indicated in Section B.

27.8.2 STRINGER HAUNCH

When stringers or floor beams are supported by steel beams,

girders or trusses, the stringer haunch shall be increased by
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SR e e e R tonty B O B SR R A i

Revised April 1975

the deflection of each of these latter structural units due

to superimposed dead loads. , S

27.9 TRANSVERSE INTERMEDIATE STIFFENERS .

Intermediate stiffeners for plate girders gshall consist

of single plates welded to one gide of the plate girder web

at each location and to the flange which is in compression at
that poilnt. They shall be placed perpendicular to the top
flange at each locatlon. On interior stringers, they shall

be located on alternate sides of the web except where they are
used in conjunction with a longitudinal stiffener on the other
side. On fascia stringers and girders. they shall preferably

be placed on the side of the web thal 1s not exposed to view.

Maximum fillet weld sizes shall be in accordance with Art. 1.7.27
of the Standard Specifications. ;

Minimum fillet weld sizes shall be in accordance with
Article 27.17. Transverse Intermediate Stiffeners may be =
attached to faseia stringers with 1/4 fillet welds provided

the web thickness does not exceed 5/8 inches.

27.10 LONGITUDINAL STIFFENERS

The details should be prepared to show that longitudinal
stiffeners shall be placed on one side of ﬁhe web only. On
fascia girders they shall be placed on the web surface
exposed to view. The intermediate stiffeners shall be
placed on the opposite side of the web. Transverse connec-
tion plates 1ntersect1ng longitudinal stiffeners shall be
notched or interrupted to it around the longitudinal

stiffener. The longitudinal stiffeners will be attached
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to the web plate with full 1ength continuous £11let welds

that meet the requirements of Article 27.17.

27.11 - BEARING STIFFENER

Bearing sitffeners shall be attached to the flange
through which they recelve their reactlon by full penetra-
tion groove welds OT in the case of straight girders that
may be milled to bear. Thé bearing stiffeners shall be
f11let welded to the web and elther r£11let welded tO the
opposite flange ©OT placed tight against the opposlte
flange unless that flange 1is jn tension, in which case
they shall be placed tight agalinst the flange without the
fillet weld. The bearing stiffeners shall be vertical.
Minimum fillet weld sizes are to be in accordance with

Article 2?.17.

Maximum fillet weld siiéé sha11 be in accordance with Art. 1.7.27
of the Standard Specifications.

If 1t is desirable to slope exposed vertical bearing
stiffeners on the fascla stringers for aesthetlc reasons,
approval wust pe obtained from the Deputy Chief Engineer

(Structures}) .

27,13 - FLANGE SPLICE3 AT TAICKNESS CHANGES:

The thlckness ratlo of two flange plates at a joint shall
not exceed two to one and the transition in thickness between
flanges of different thicknesses shall have a Slope not

greater than 1 on 2-1/2.
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27.14 FASTENERS

27.1h.1 SIZE OF FASTENERS (HIGH STRENGTH BOLTS)

Fasteners shall be of the size shown on the drawings, but
generally shall be 3/4 inch or 7/8 inch in diameter. Fasteners
5/& inch in diameter shall not be used in members carrying calcu-
lated stress except in 2:1/2 inch legs of angles and in flanges
of sections requiring 5/8 inch fasteners.

The diameter of fasteners in angles carrying calculated stress
shall not‘exceed 1/4 the width of the leg in which they are placed.

In angles whose size is not determined by calculated stress,
5/8 inch fasteners may be used in 2 inch legs, 3/4 inch fasteners
in 2-1/2 inch legs, 7/8 inch fasteners in 3 inch legs, and 1 inch
fasteners in 3-1/2 inch legs.

Structural shapes which do not admit the use of 5/8 inch

diameter fasteners shall not be used except in handrails.

27.14.2 SPACING OF FASTENERS

The pitch of fasteners is the distance along the line of prin-
cipal stress, in inches, between centers of adjacent fasteners,
measured along one or more fastener lines. The gage of fasteners
is the distance in inches between adjacent lines of fasteners or
the distanbe from the back of angle or other shape to the first
line of fasteners. The pitch of fasteners shall be governed by

the requirements for sealing.
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APPENDIX D

Bar Bending Dlagrams and Legends
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