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20 FIGHWAY BRIDGES 33.5

3.3.5 Where the abrasion of concrete is not expected,
the traffic may bear directly on the concrete slab. If con-
sidered desitable, Y4 inch or more may be added to the
slab for a wearing sarface.

3.3.6 The following weights are to be wsed in comput-
ing the dead load:

#cufo
Steel L Cast $BEl v vvvnd e R 490
CABCIION! oo pism o i e O Sy Saes 3 450
A alloysiac v ey vemmams v isi-ds 175
Timber (treated or untreated) . ............., 50

Concrete, plain orreinforced . . ............. 150
Compacted sand, earth, gravel, or ballast .. ... 120

Loose sand, carth, and gravel .............. 100
Macadam or gravel,rolled ................ 140
Cndct BINE o v umomresmmamsmopems 60
Pavement, other than wood block ....... .. .. 150
Railway rails, guardrails, and fastenings

{per linear footof rack) ........... ... 200
Stons masonry . ... .. R T T 170
Asphalt plank, Tin. thick ............ 91b. 5q. ft.

34 LIVELOAD

The Jive load shall coasist of the weight of the applied
moving load of vehicles, cars, and pedestrians.

3.5 OVERLOAD PROVISIONS

3.5.1 For all loadings less than H 20, provision shall be
made for an infrequent heavy load by applying Loading
Combination 1A (see Article 3.22), with the Lve load as-
sumed to be H or HS truck and to occupy a single lane
without concurrent loading in any other lane. The over-
load shall apply to all parts of the structure affected, ex-
cept the roadway deck, or roadway deck plates and stiff-
ening nbs in the casc of orthotropic bridge super-
structures.

3.52 Structures may be analyzed for an overload thatis

selected by the operating agency in accordance with
Loading Combination Group [B in Article 3.22.

3.6 TRAFFIC LANES

3.6.1 The lane loading or standard tuck shall be as-
sumned to occupy a width of 10 feet,

3.6.2 These loads shall be placed in 12-foot wide design

traffic lanes, spaced across the entire bridge roadway
width measured between curbs.

3.6.3 Fractional parts of design lanes shall not be used,
but roadway widths from 20 to 24 feet shall have two de-
sign lanes cach equal w one-half the roadway width.

3.6.4 The traffic lanes shall be placed in such numbers
and positions on the roadway, and the loads shall be
placed in such positions within their individual traffic
lanes, 50 as (0 produce the maximwvm stress in the mem-
ber under consideration.

e
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371 Standard Truck and Lane Loads*

3.7.3.1  The highway live loadings on the roadways
of bridges or incidental structures shall consist of standard
trucks or lane ioads that are equivalent to ruck trains. Two
systems of loading arc provided, the H loadings and the
HS loadings—the HS loadings being heavier than the cot-
responding H loadings.

3.7.1,2 Each lane load shall consist of 2 uniform load
per linear foot of traffic lanc combined with a single con-
centrated load {(or two concentraled loads in the case of
continuous spans—-see Articic 3.11.3), so placed on the
span as {0 produce maxirum stress, The concentrated
load and uniform load shall be considered as uniformly
distributed over a 10-foot width on a line normal to the
center line of the lane.

3.7.1.3 For the computation of moments and shears,
different concenirated loads shall be used as indicated in
Figure 3.7.6B. The lighter concentrated loads shall be
used when the stresses are primarily bending stresses, and
the heavicr concentrated loads shall be used when the
stresses are primarily shearing stresses.

*Note: The system of lune Joads defined here (and illustrated in Figure
3,7.6.B) was developed in nrder 1 give a simpler method of caleulatng
moments and shears than that based on whecl loads of the truck.

Appendix B shows the truck train loadings of the 1935 Spedifications
of AASHO and the comesponding lane losdings,

Irs 1944, the HS serics of trucks was developed. These approximuaty the
cifect of the corresponding 1935 truck preceded and followed by a train
of trucks weighing threz-fourths as enuch as the bask truck,
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3.7.2 Classes of Loading

There are four standard classes of highway loading: H
20, H 15, HS 20, and HS 15, Loading H 15 is 75 percent
af loading H 20, Loading HS 15 is 7S percent of Loading
HS 20, If foadings other than those designated ate desired,
they shall be obtained by proportionately changing the
weights shown for both the standard truck and the corre.
sponding lane ioads,

3.2.3 Designation of Loadings
‘The policy of affixing the year to loadings to identify
them was instituted with the publication of the 1944 Edi-

tion in the following maaner:

H 15 Loading, 1944 Edition shall be

designated. ... = S H 1544
H20 Doadmg 1944 Bdmon shall bx,

dissignated cannnenanensenan iy H 2044
H 15-8 12 Loading, 1944 Edition shall be
designated.... vt HS 13-44
H20-516 LO"tdu\g, 1944 Ed\ucn shall be

designated. . e H18 2044

The affix shall remain unchanged untii such time as the
Joading specification is revised, The same policy for iden-
tification shall be applied, for fure reference, to loadings
previously adopted by the Araerican Association of State
Highway and Transporation Officials.

3.7.4 Minimum Loading

Bridges supporting Interstate highways or other high-
ways whick carry, or which may cuuzy. heavy truck rai-
fic, shall be designed for H320-44 Loading or an Alternate
Military Loading of twe axles four feet apart with cuch
axle weighing 24,000 pounds, whichever producces the
greatest stress,

3.7.5 H Loading

The H leadings consist of a two~ax!e truck ox the cor-
responding lane Joading as illustrated ia Figures 3.7 6A
and 3.7.6B. The Hloadings are designated H followed by
2 number indicating the gross weight in tons of the stan-
dard oruck.

3.7.6 HS Loading
The HS loadings consist of a tractor ruck with sermi-

trailer or the corresponding lanc load as illustrated in Fig-
ures 3.7.7A znd 3.7.6B. The HS loadings are designated

by the fetrers HS followed by a number indicating the
gross weight in tons of the tractor truck. The variabls axle
spacing has been introduced in order that the spacing of
axles may approximate more closely the (actor trailers
now in use. The variable spacing also provides a more sat-
isfactory loading for continwous spans, in that heavy axic
loads may be so placed on adjoining spans as to produce
maximam negative moments.

33 IMPACT
3¥.1 Application

Highway Live Loads shall be increased for those struc.
furat efements in Group A, below, to allow for dynamic,
vibratory and impact eficets. Tmpact allowances shall not
be applied to items in Group B. 1t is intended that impact
be included as part of the loads transferred from super-
structure 1o substructure, hut shall not be included in loads
transferred to footings nor to thosc parts of piles or
columns that are below ground.

38.1.1 Group A—-Impact shall be included.

{1} Superstructure, including legs of rigid frames.

(2) Picrs, (with or without bearings regardless of type)
excluding footings and thosc portions below the
ground line.

(3) The portions above the ground line of concrete or
steel piles that support the superstructure.

38,12 Group B—Impact shall net be included.

(1) Abutments, tetaining walls, piles except as speci-
fied in 3.8,1.1 (3).

(2) Fovadadon pressurcs and footings.

{3) Timber structures.

(4) Sidewalk loads.

{5) Culverts and stuctures having 3 feet or more
cover.

3.3.2. Impact Fermula

3.8.2.1 The amonnt of the impact allowance or in-
crement is expressed as a [raction of the live load stress,
and shall be determined by the formula:

50
i feesdd

in which,

1 = impact fraction (maximum 30 percent);
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H 20-44 8,000 LBS. 32,000 LBS.®
H 15-44 6,000 LBS. 24,000 LBS.
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FIGURE 3.7.6A Standard H Trucks

¥In the desiga of timber floors and ortholropic stecl dicks (excluding transverse beams) for H 20 loading, one
axle loud of 24,000 pounds ar two axle foads of 16,000 pounds each spaced 4 feet upart miy he used, whichever
produces the grealer stress, instead of the 32,00U-pound axle shown.

F#For sl design, the conter linc of wheels shall be assumed to be 1 foot from [ace of corb, {Scc Article 3.24.2.}
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CONCENTRATED LOAD—

18,000 LBS. FOR MOMENT*
26,000 LBS. FOR SHEAR

UNIFOFRM LOAD 640 ({BS. PER LINEAR FOOT OF LOAD LANE

o

g

H20-44 LOADING
H520-44 LOADING

CONGENTRATED LOAD— (3500 LBS. FOR MOMENT*

19,500 LBS. FOR SHEAR

UNIFOR'\A LOAD 480 LBS. PER LINEAR FOOT OF LOAD LANE

7 7 7

H15-44 LOADING
HS15-44 LOADING

FIGURE 3.7.6B.

Lane Loading

“For the Jouding of continuous spans involving lanc Joading rcfer to Article 3.11.3 which provides for un

additional concentrated loud,

= length in feet of the portion of the span that is
foaded to produce the maximum stress in the
member.

3.8.2,2 Forunjfoxmity of application, in this formula,
the loaded length, L, shall be as follows:

(1) For roadway floors: the design span length,

(b) For transverse members, such as floor beams: the
span length of member center to center of supports.
(c) For computing truck load moments: the span
Tength, or for cantilever arms the length from the mo-
ment center to the farthermost axle.

(d) For shcar duc to truck loads: the Jength of the
Inaded portion of span from the point under considers
ation to the far reaction; except, for cantilever arms,
usc a 30 percent tmpact factor.

(e} For continuous spans: the length of span under
consideration for positive moment, and the average of
two adjacent foaded spans for negative moment.

3.8.2.3 For culverts with cover
00"t 1'-0"inc.l = 30%
-1"10 20" inc. 1= 20%
2’ 1"w 211" inc. [ = 10%

3.9 LONGITUDINAL FORCES

Provision shall be made for the cffect of a Jongitudinal
force of 5 percent of the live load in all lanes carying waf-
fic headed in the same direction. All lanes shall be loadcd
for bridges likely to beceme one dircclional jv the future,
The load used, without impact, shall be the lane load plus
the concentrated load for morment specified in Article 3.7,
with reduction for multiple-loaded lanes as specified in
Aiticle 3.12. The center of gravity of the longitudinal
force shall be assumed to be located 6 fect above the foor
slab and to be transmited to the substructure through the
superstructure.
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A e . s, i

r.
HS20-44 8,000 LBS. 32,000 LBS * 32,000 LBS¥
HS15-44 5000 LBS. 24,000 LBS. 24600 LBS,
3| 2| 2|
o 5 @l 21
o) 14'-0 of v =

o

COMBINED WEIGHT ON THE FIRST TWO AXLES WHICH IS THE SAME

AS FOR THE CORRESPONDING H TRUCK,
V = VARIABLE SPACING — 14 FEET TO 30 FEET INCLUSIVE. SPACING TO BE

USED 1S THAT WHICH PRODUGES MAXIMUM STRESSES.
CLEARANCE AND
LOAD LANE WIDTH

100"

=
i

] o
1 ol P

20" 6-0" g

FIGURE 3.7.7A. Standard HS Trucks

*In the design of timbzr foorg and orthotropic swel decks (excluding transverse beams) for H 20 louding, one
axic losd of 24,00X) poupds ot twn axle louds of 16,000 pounds each, Spaced 4 Teel apurt muy dbe used, whichover
produces the preater sicvss, tnstead of the 32,000-pound axle shown,

*4[For slub design, the center line of wheels shall be ussumed to be 1 foat from face of curb, (See Article 3.24.2.)



