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A four axle mechanically propelled vehicle,

The maximum weight laden expressed in kilograms, shall not exceed an
amount which, when divided by the distance between the foremost and
rearmost axles expressed in metres, yields a figure of 5,000 kg/m.
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A tri—axle of a trailer or a semi—trailer, where the distance between adjacent

axles is:

— 1.3 metres or less
21,000 kilograms

— more than 1.3 metres
24,000 kilograms
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Three questions are addressed by this pamphlet with regard
to the Bridge Formula: What is it? Why is it necessary?
How is it used?

WHAT IS IT?

LN
W=500|— + 12N + 36
N-1

W = the maximum weight in pounds that can be
carried on a group of two or more axles to the
nearest 500 pounds.

L = the distance in feet between the outer axles of
any two or more consecutive axles. -

N = the number of axles being considered.

This formula limits the weight on groups of axles in order to
reduce the risk of damage to highway bridges. Allowable
weight depends on the number of axles a vehicle has and
the distance between those axles. However, the single- or
tandem-axle weight limits supersede the Bridge Formula
limits for all axles not more than 96 inches apart.

WHY IS THE FORMULA NECESSARY?

Bridges on Interstate System highways are used by a wide
variety of traffic. They are designed to support expected
loadings. However, as trucks grew heavier in the 1950's
and 1960’s, something had to be done to protect bridges.
The solution was to tie allowable weights to the number
and spacing of axles.

Axle spacing is as important as axle weight in bridge design.
A bridge is analogous to thin ice on a pond. Walking on the
ice concentrates a person’s weight on the small area
covered by the individual's feet, and the ice may break.
Lying down, however, spreads the same weight over a much
larger area, and the ice is less likely to break. Consider
trucks crossing a bridge:

Long B0.000 Ib. Truck

(A)

Short 80,000 Ib. Truck

o

(8) Figure 1

In Figure 1(A), the stress on bridge members as the longer
truck rolls across is much less than that caused by the short
vehicle in Figure 1 (B), even though both trucks have the
same total weight and individual axle weights. The weight
of the longer vehicle is spread out, while the shorter vehicle
has all of the weight concentrated on a small area.

The Federal-Aid Highway Amendments of 1974 increased
the weights allowed on the Interstate System to 20,000
pounds on a single axle, 34,000 pounds on a tandem axle,
and 80,000 pounds gross weight (23 U.S.C. 127). But
Congress balanced this concession to productivity by
enacting the Bridge Formula. The result is that motor
vehicles may be loaded to the maximum weight only if each
group of axles on the vehicle and their spacing also satisfy
the requirements of the Formula. This prevents the vehicle
from overstressing bridges in the same way that a person
lying down on thin ice woulci minimize the risk of breaking
through.

Until 1982, Federal law set only upper limits (or ceilings) on
Interstate System weight limits. A few States retained signifi-
cantly lower weight limits which eventually became barriers
to long-distance truck traffic. In 1982, Federal law was
amended to make Interstate System weight limits. including
the bridge formula limits, both the maximum and the mini-
mum weights (i.e., floors and ceilings) that States must allow
on the Interstate System.
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PERMISSIBLE GROSS LOADS FOR VEHICLES IN REGULAR OPERATION '

Based on weight formula W = 500 ﬁ + 12N + SEI
N-1

Oustance 1n feet (L) ]
between the extrames of Maximum load in pounds carried on any group of 2 or more consecutive axles
any group ol 2 o

more consecutive axies

2 AXLES

4 AXLES 5 AXLES 6 AXLES 7 AXLES 8 AXLES 9 AXLES }

Tandem Axie
Weigh
(see pages 4 & 5

2.
3
4
5
6 Exception
7 e e i isee page 10}
i i
39
40

. S

Interstate Gross
Weight Limit
(see page 4)

95.000 100,500 105.500

'The permissible loads are computed to the nearest 500 pounds as reguired by statute.
“The following loaded vehicles mugt not operate over H15-44 bridges. 3-S2 (5-axle) with wheelbase less than 38 feet;
2-51-2 (5-axie) wih wheelbase le&s than 45 feet; 3-3 (6-axle) with wheelbase less than 45 feet; and 7- 8- and 9-axle
vehicles regardless of wheelbase.
6 7 T ———————

O%AME A EEEYSIS DB249 AFAAS s 2EFLAVIEY SIS
2 3 Hlasto] gt 2 IR 7% 230 AFE FHAAE He AAAR?
FEEFEET Stress(52)7F 40% £ 20| FEH DB24R T Yo F3stol
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A el Ao LEHN Y= wF W EHE W SR AAskaL AEE B o
220134 7|22 & 30,8637](H7 4,063km)o] A
ol o] FoJA HASHE DB-13.500 & nlA= gL i
W0l 5.2%, ¢ F 309 He o] 9.1%  AlRSkAL ok B A= A4 =35k
of o|2al glov, o #Ae wAHETE F2F Aol HHE F

HEH ARRlA 2AIE i H3lvks e AAE AIRY §9 2712 AldEe dAska A 7
o}, B okl i,

¢
-

ot ofl

(EHR1: 7HA)

T = A DB-24 DB-18 DB-13.5 7| Et

A 39,196 23,119 4,044 1,676 357
s sot 8,491 9,369 121 1 -
Pl 7,044 6,421 580 33 10
g S8z 1,190 981 184 1 14
eV NEPN [l 1,224 791 279 135 19
NI 3,561 2,127 1,062 359 23

A= 7,686 4,430 1,828 1,137 291

32 =2uE | Hi395 | 2015



2 NESHE M 7HE 24718 G

(& 2) 20 TY ZZI4Y B -
T = A 10H0|at 20H0|t 3002t 300l
A 29,196 9,667 11,675 5,182 2,672
u&zE 8,491 3,656 3,891 81 133
Atz 7,044 3,296 2,510 915 323
s SN 1,190 352 380 256 202
TIIKER L= 1,224 428 359 272 165
Y= 3,561 697 1,472 980 412
AlZ e 7,686 1,238 3,063 1,948 1,437

T BB 2 AR AAS A Y A 7HS aTFsHe v gt He
Loge ugo] 2astn] ANE Beldet  vgo] 2a5E ARSE HEY wet
AR 2 o4 Ao] &, AMEBR AL FAT

L AdEe whake TAR AU BAS gk o] Walolt,

(2 3) = u¥ A HE = (EF2]: THA (%)

T = 2010 2011 2012 2013
A 27,381 28,152 28,713 29,196
I&3E 8,047 (29.4) 8,140 (28.9) 8,302 (28.9) 8,491 (29.1)
Yt 6,248 (22.8) 6,661(23.7) 6,876 (23.9) 7,044 (24.1)
u EgAE 1,130 (4.1) 1,045 (3.7) 1,087 (3.8) 1,190 (4.1)
E-VINEEIN |-l 1,113 (4.1) 1,142 (4.1) 1,191 (4.1) 1,224 (4.2)
e 3,443 (12.6) 3,472 (12.3) 3,627 (12.3) 3,561 (4.2)
AZTE 7,400 (27.0) 7,692 (27.3) 7,730 (26.9) 7,686 (26.3)
A BHE 1,382 1,465 1.578 1.667
i e 673 (48.7) 708 (48.3) 775 (49.1) 793 (47.3)
Ll 374(27.1) 402 (27.4) 421(26.7) 461 (27.5)
B 2 SEA= 142 (10.3) 144(9.8) 146 (9.3) 156 (9.3)
Z7IRERYE 47(3.4) 52(3.5) 67(4.2) 80 (4.8)
N 63 (4.6) 69 (4.7) 72 (4.6) 81(4.8)
AT 83(6.0) 90 (6.1) 97 (6.1) 106 (6.3)

D A9 shdae]of Heh S AdE A AAE AU E Foto] Aol At oYsia Al Ee] a8& S
flske] A E M.
9) A6z (FARAL) AX) DFoHE BeFAE AHZS] 753 S $40517] gJstol A13zo] T FAR 2 AU o]
et A Al ol iRk QPR AAlstojoF Skl st 9l
3) Altdz (AHAT 5) OFlAl e BelFAle Adee] #2748 359 Tt ol 8ol vAe d3Fe] Fiste] a3 2A7F Basitia
AFHE FFEA ReFYLR Aohs Bolle ALE] ARARE - AMEaA] - 7] 59 2AE shofof ki P48k §
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IS TERES,

= < (2] - km (%))
T+ = 2010 2011 2012 2013
A 2,618 2,721 2,792 2,851
43T 1,058 (40.4) 1,069 (39.3) 1,107 (39.7) 1,14.(39.1)
Pl 616 (23.5) 662 (24.5) 686 (24.6) 714.(25.0)
= EdA= 259 (9.9) 287 (10.5) 286 (10.2) 298(10.4)
VAN Nl 93(3.5) 98(3.6) 99 (3.6) 103 (3.6)
N 198 (7.6) 199 (7.3) 202(7.2) 209 (7.3)
A+ 395 (15.1) 407 (15.0) 411 (14.7) 413 (14.5)
A EE 5 975 1,053 1.149 1.212
I el 511 (52.4) 553 (52.5) 606 (52.7) 621(51.2)
e 250 (25.7) 272 (25.8) 298 (25.9) 323(26.6)
B g SENE 93(9.5) 95(9.1) 98(8.5) 110 (9.1)
eV oNtE PNl 36 (3.7) 39(3.7) 50 (4.4) 55 (4.5)
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The global warming potential (GWP) of four different road
markings per ten years and road kilometer, broken down by
contributions from:

mm marking material == glass beads = transport

w= application s disposal

Solvent-based paint
Woater-based paint

Thermoplastic system | q7g0; | 180%
GWP
Cold-plastic system | 1c40,

Thickness [mm] BAETE

Lifetime [years]

The environmental impact of various material technologies for
road markings per ten years and road kilometer:

mm= cold-plastic system (100% POCP)

we thermoplastic system (11% POCP)

== water-based paint (127% POCP)

e solvent-based paint (696 % POCP) GWP

Global Warming Potential

Acidification Potential

Photochemical Ozone
Creation Potential

AP
EP
100% Eutrophication Potential
pocp
HTP
TETP
Potential
06 | 12 06 06
25 2.0 10 10

Human Toxicity Potential

Terrestrical Ecotoxicity

Freshwater Aquatic
Ecotoxicity Potential
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The Coex Center in Seoul offers everything an event host,

attendee or business traveler could need, from three on-site hotels,
underground shopping mall, and city airport terminal,
to 54 meeting rooms, 36,000m?2 of exhibition hall space,
and experienced in-house event management teams.

Take the stress out of international events and business travel
with Coex - Korea’s only fully integrated events and tourism destination.
For more information or to make an events inquiry,
contact sales@coex.co.kr or visit www.coex.co.kr/eng

coeX



	01-광고&목차(3P) 
	02-특집기사(6p)
	03-정책기사1(8P)
	04-정책기사2(8P)
	05-정책기사3(6P)
	06-기술기사1(12p)
	07-기술기사2(7p)
	08-기술기사3(9p)
	09-도로신기술(4p)
	10-도로문화(10p)
	11-협회주요활동(3p)
	12-회원사단신(3P)
	13-유관기관(8P)
	14-회원동정&발행(5P)

