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DISCLATMER

This publication is produced under the auspices of the Technical
Steering Commitree of the Vehicle Weights and Dimensions Study. The
poinrs of view expressed herein are exclusively those of the authors
and do nor necesgarily reflect the opinions of the Technical Sctecr-
ing Commitree, Canroad Traasportation Research Corporarion or irts
supporting agencies.

This reporrt has been published for the convenience of individuals or
agencies wirh inreresrs in the subjecr area. Readers are caurioned
that the use and inferpretation of the data, material and findings
contained herein is done at their own risk. Coneclusions drawn from
this research, particularly as applied ro regulation, should include
considerarion of the broader conrextr of Vehicle Weighrs and Dimen=—
sion issues, some of whieh have been examined in orher elements of
the research pregram and are reporred on in other wvelume=s in this
series.

The Technical Streering Commirree will be considering the findings of
these research investigations in preparing its “Final Technical
Report™ {Volume 1 & 2}, scheduled for cempletion in December 1986,
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1.0 INTRODUCTTON

In 1984 a major gqovernment/industry coocperative research project,
the Venicle Weights ana Dimensions Study, was launched with an overall
goal of achieving uniformity in the application of vehicle weight and
dimension regulations across (anada. As part of this study, a research
program was developed to assess the relative destructive effects of
traffic load variables on pavements from 1nsitu pavement response
measurements. The program, referred to as the Pavement Impacts Investi-
gatian, involved the installation of instrumentation capahble of
recording strains and deflections under moving traffic loads in fourteen
flexikle pavement structures at various locations across Canada. During
the summer of 1985, pavement surface daeflections anda asphalt
concrete-base layer interfacial tensile strains under a wide range of
controllea truck axle Toads and configurations was carried out at each
5ite. These field measurements, tagether with established pavement
distress criteria. have been used to calculate loadg equivalency factors
fur each test configuration.

This report describes the fiela testing program and summarizes the
surface deflections and 1nterfacial tensile strains recorded at each
test site. The instrumented pavemant structures and the instrumentation
and q¢ata acquisition system used to record the pavement respanse
variables are briefly described. Venicle loading conditians ana the
Test procedure followed at each sSite are presented. The surface
deflections and interfacial tensile strains are tabulated by site, axle
configuration, gross weights and vehicle velocity.



2.0 INSTRUMENTED PAVEMENT STRUCTURES

The location ana description of eacn instrumented pavement
structure included 1in tThe sStudy 1s presented in table 1. Tnis
information was extracted from more detailed sTructural data providea by
tne nhost provinces and presented in Section 5.0. The structures were
selected as representing typical regional design and construction
practices. The fourteen sites encompass pavements with asphalt concrete
layer thicknesses ranging from 56 mm to 225 mm, total component layef
thicknesses varying from approximately 3UU0 mm to greater than ZU0UU mm,
and a wide spectrum Of base, subbase and subsoil materials.

In Ailperta, site 9 is immediately adjacent to site 1l0. Similar
pairea sites are 3A and 3B, and sites 4 and 5, 1n Quepbec. Tne muiti-
channel capabilities of the acquisition system used to monitor the
pavemeant responses enabled these paired sactijons to bhe Ttested
concurrently.

3.0 INSTRUMENTATION AND DATA ACQUISITION SYSTEM

Instrumentation developed by the Alperta Research Council for
measuring pavement ageflections ana strains under moving wheel l0ads was
jnstalled in each pavement structure. Details of the 1nstrumentation
and a description of the operations of the data acquisition system used
to monitor the pavement response variables are presented in Ref. l.

3.1 Instrumentation

Instrumentation installed at each site consists of:
i) subsurface referencing assemblies for housing surface-set
aifferential transformers, positioned transversely across the
outer wheelpath, to measure total pavement defiection,

ii) asphalt plate strain carriers with embedded gauges, positioned
across the outer wheelpath at The asphalt concréte-pase layer
interface, to measure longitudinal interfacial tensile strains,



Table 1 Pavement Test Sites
STructure
Site Province Location AL, Base Sub-Bage Subgrade
No. Thick.(mm) [  Thick.(mm)-Macerial Thick. (mm}-Material Mareral
1 New Brunswick | Hwy.15 - 10 km. 225 76 - Crushed rock 560 - Crushed $lry-sad
E. of MancTon sandstone
4 Nova Scotia Ry 102 = 6 km. 180 275 - Granular 200 = Granular Gravelly-
S. of Tryro clay
R Quebec Hey . 40 ~ 55 km. 135 200 - Crashed 625 - Bramze sand GramTic-
We of Quepec City limestone gravel
E i} (Qenar Ay 40 = 5% km. 130 375 - Crushed 4530 - Gramtic sad Gramitic=
w. of Quenec City Timestone gravel
4 Quebec Rre.363 = 73 wum, 55 150 - GraniTic 450 - Granitic sard Clay
W. af Quebec City hic et
B Queber Rre 363 = 73 km, ) 200 - Granitic BR0 - GBramtic samd Clay
W, af Quepac City gneiss
6 Ontario Hay . 7-PeTercerougn {A1Y] 150 - Grapular A 350 - Granular C $ilty=-san
Bypass
7 Ontario Hey 403 = 19 Kkm. 170 200 - Granular A 250 - Granular B Sand
W. of Brantfor
a Ontario Hay.55 - B km. E. 190 0 - Granglar A 90 - 0ld roat Clay
of S, Catnarines
4§ Alberta Hay.21 = B8 km. 136 1% - Cament Stab. - - Clay
% of Three H1lls Sardl
10 Alperta wy.7l = B k. 136 250 - Granwlar - - Clay
N. of Three Hills
11 [Bricish Columbia | Hwy.87 - 110 &m, 75 145=-Aspnalt bad.gran. 610 - Granular Peat/Stlty
W. of Chetwymd 200 - Granular 1000 = Shot rock Sard
12 [British Calumbla | Hay.97 - 112 &m. 85 138-Asphalt bnd.gran, 610 - Granular $11ty-sand
W. of Chetwyrd 210 - Granular 975 - Silty graval
13 [Britisnh Colutbia | Hwy.lG - 16 km. 100 545 - Granular g0 - Clay and sand Clay
N.W. of 4503 - Mt run grawel
Tete Jaune Cache




4.
jii) an access port, locatea off the shoulder, Yor housing cabiing
leading from the roadway instrumentation and

iv) a thermocouple string, located near the outer eage of the

instrumented lane, for pavement temperature measurements.

Tne program design called Tor tne installation of three pavement syrface
aeflection and three strain transducers in the outer wheel patn at each
site. A schematic of a typical pavement transducer layout 1s shown 1in
figure 1. Tne triplicate trapsducer configuration, with deflection and
strain transducers directly alignea, minimizeda the number of test runs
required to record maximum strains anda deflactiens under 4 given venicle
Yoading and provided backup in the event of a transducer malfunction.

——E—
—
——m— &5

L Srrain transducers( &¢ )

L Defiecnion transducers (S )

Asph concreie

SECTION S Sneet osphalr sirain Carmer

Difierennal fransfarmer ond sleeved
reference rod

Figure 1. Schematic of Field Instrumentation.
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Instrumentation consisting of three strain carriers, housing for
three deflection transducers, an access port and a thermacouple string
was fabricated for each site. These instrumentation packages, together
with all necessary cabling and guidelines describing recommended
installation procedures, were forwarded to the host agencies.

3.1.1 Installation of Instrumentation

The instrumentation was installed by Highway and Transportation
personnel during the summer and fall of 1984, with regional on-site
supervision and technical assistance by Alperta Research Council
personnel., This was provided for the installation of all instrumenta-
tion at site 1 - New Brunswick, site 2 - Nova Scotia, site 3A and 3B -
Quebec, sites 9 and 10 - Alberta, site 13 - British Columbia, and
following paving operations for the installatien of two deflection
transducer casings at site 7 = Ontario. The number of transducers
installed at each site and the number operational at the time of
carrying out The testing program are presented 1n the pavements impacts
field program summarjes contained in Section 5.0.

3.2 Data Acquisition System

The data acquisition system used to record the pavement strains and
deflections is developed around a mini-computer with various peripherals
and, for field operations, is housed in a van with a self-contained
power sgurce., The peripnerals include dual hard disks for mass storage
of transducer signals and two real time clocks which permit variable
signal sampling rates and enable the time of recorded pavement response
variables teo be identified and vehicle velocities calculated. A video
and hardcopy terminal, together with developed software, enable the
operator to obrain a visual display and hardcopy printout of maximum and
minimum response values recerded under each axle by all designated
Transducers. The system 1is capable of monitoring 16 channels
simul tanecusly.
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Data collected for all vehicle loadings included in the study was
stored on hara disks and subsequently retrieved for summary and
analysis,

4.0 FIELD TESTING PROGRAM

In designing the study, it was the consensus of the Pavements
Advisory Committee that the program encompass pavement surface
deflection and longituainal interfacial tensile strain measurements
under a series of Joads and axle configurations at each site, To ensure
that vehicle locad variables were constant from site to site, and to
facilitate field testing operations, & flatdeck trailer was specially
modified to accommodate all desired loading conditions., The following
contains a brief description of the pavement test vehicle. Load
varianles included 1in the study are presented, and field testing
procedures are described.

4,1 Pavement Test Vehicle

A schematic of the pavement test vehicle is shown in figure 2.

2m 1.83m 1.83m 1.2m 1.2m

Tractor: 1985 MACK RG682ST:
- 5,1 m wneelbase
- spread tandem drives on Neway ARDZ244 air suspension

Trailer: 1974 Fruehauf 13,7 m Flatdeck:
-~ 1 fixed axle on Neway AR95 air suspension
- 5 Tift axles on Neway AR95 air suspension

Tires: A1l axles fitted with Michelin 11R22,5 XZA LRH tires.

Figure 2 Pavement Test Vehicle,
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The specially designed trailer, equipped with one fixed axle
(axle &) ana five 1ift axles, together with the tractor steering and
tandem drive axles, provided the fallowing axle configurations to the

study.
Configuration Axle(s)
1) 3ingle Axle-8ingle Tire Steering
2) Single Axle-Dual Tire 6

3) Tandem Axle-Dual Tire (1.2 m) 6 &7
4) Tandem Axle-Dual Tire (1.5 m) Orives {1 & 2}
5) Tandem Axle-Dual Tire (1.8 m) 5 & 6

6) Triaxle-Dual Tire (2.4 m) 6 &748
7} Triaxle-Dual Tire (3.7 m) 4 254686
8)* Triaxle-Dual Tire (4.9 m) 38586

*This configuration, with unequal spacings between axles., is
commonty termed a belly axie assembly.

Twenty-seven concrete blocks, each weighing 1000 kg, were used for live
load, Variations 1in gross axle weights for each configuration were
obtained by 1oading, unloading and/or repositioning the blocks using a
mobile crane on the trailer deck,

4.2 Loading Conditions

Calibration of the test vehicle was carried out by Canroad
Transpartation Research Corporation personnel at the Alfred, Ontario
scale site during mid-May 1984, Tnis task involved a) identifying both
the number and the lvcation of concrete blocks on the trailer which
would yfield gross weights for each configuration approximating
guidelines established by the Pavements Advisory Committee and,
concurrently, b) establishing a testing sequence which would minimize
the number of plock Toading., unleading, and repasitioning, operations.
The developed resting sequence was comprised of 19 test iterations ang
is presented in taple 2.



Table 2
Venicle Axle Configurations ang Loadings by Test Series.
Test Test [ Gross Weignt of Gross Weight of
Series | Configuration Test Configuration Tandem Orives
{k11ograms ) {k1lograms)
1 Triaxle 2.4 m 31645 10645
2 Triaxle 2.4 m 261445 10344
3 Triaxle 3.7 m 31664 b44h5
4 Triaxle 4.9 31955 6682
5 Tanagem 1.2 m 22327 15338
8 Triaxle 2,4 m 20082 15542
7 Triaxle 3.7 m 26036 9109
8a Tandem 1.8 m 22127 11714
8b Triaxle 4.9 n 25836 8209
9 Tandem 1.2 m 18100 14936
tua Tandem 1.3 m 18382 11827
10p Triaxle 3.7 m 20510 9555
11 Tandem 1,2 m 13542 14532
12 Tandem 1.8 m 14064 125u0
13 Single Axle 11127 13130
14a 5ingle Axle 9ylgz 13236
14k Steering Axle 3790 13236
loa Tandem l.a m 19280 19250
16p Steering Axle 5110 19280

*1l kg = 2.205 1b,
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Test series jdentified by letters “a" ana "p" involved a change in axle
configuration with the number and arrangement of concrete plocks
remaining constant. With the ex¢eption of test series 150, steering
axle gross weights were relatively constant and approximately equal to
3900 kg. To obtain tne steering axle weight equal To 5110 kg, series
15h, the position of the fiftn wheel was maved forward approximately
450 mm. In aadition to the listed loaainys, pavement respenses under d
9570 ky single axle-dual tire 1load (axle &) were wmonitored when
conducting test series 15a. Inflation pressure of all tires was held
constant and equal to 630 kPa throughout the sStudy.

The loaaing condition matrix obtained from the calibration and used
Throuyhout The Study is:

Configuration Gross Weights, (kg)
Steering Axle 3790, H110

Single Axle 9182, 9570, 11127
Tandem (1.2 m) 13582, 181uu, 22327
Tandem (1.5 m) 5445  to 19280
Tandem (L.8 m) 14064, 18382, 22127
Triaxle (2.4 m) 2u082, 26148, 31645
Triaxle (3.7 m) 20510, 260360, 31064
Triaxle (4.9 m) 26836, 319455

Prior To commencing field tests, individual axles of eacn
configuration were weighed at the Leduc, Alberta scale station, Gross
weights of eacn configuration were in very close agreement with those
obtained during calibration, and witn tThe exception of triaxle
configurations testea unaer series 3, 4, 7 and 8b, Tthe gross weight of
each tandem and triaxle group was approximately equally distributed on
axles comprising the group, Weight distributions for the four triaxle
configurations were:



14,

Test Gross
Serjes Axle 3  Axle § Axle b Axle b WE. (kg)
3 9330 los2u 11570 31420

4 Y3du 10864 1164u 31850

7 7861 877u usU ¢671u
8b 7610 873U 9130 26470

4.2.1 Loading Conditions by Test Site

Axle Toads and configurations selected for Testing at each site are
presented in tne data summaries contained in Section 5.0, A minimum of
ten loading conditions were tested at six of the 14 instrumented test
facitities, Tnis minimum program consisted of minimum and Mmaximum
Toadings on the single, tandem (!.2 and l.8 m) and triaxle (2.4 and
3.7 m) configurations. Tne six sites were; sites 4 and & - Quebec,
sites /7 and 6 -~ Ontario, and sites 11 and 12 in Britjsh Columbia. The
maxtmum program, encompassing all configurations and loadings, was
coanducted ar site 1 - New Brunswick, site 6 ~ Ontario, and the Two
adjacent sites 9 and 10 in Alberta. Since the wheels of the tractor
drive tandem (1.% m) axles were directiy aligned with tne trailer
carrying axles, maximum pavement responses under the drives were
recorded coacurrent with all carrying axle tests. Tandem drive axle
gross weights ranged from 5445 kg to 15580 kg at the majority of sites
and to 19280 kg at sites incorporating the full test program. Analyses
of pavement deflections ana strains caused by these loadings enabled
aross weignt-equivalency factor relationships for the tandem (1.5 m)
axle configuration to be developed for each site.

Pavement response measurements with a standard Benkelman Ream test
venicle (8160 kg single axle on dual tires inflatead to 550 kPa) were
conducted concurrent with each venhicle test serles. The pavement
response ratio: Test Venhicle/Standard Beam Vehicle forms the basis for
axle load equivalency calculations. The standard vehicle, operator,
traffic control and technical support staff at each site were provided
by the host province.



11.
4.3 Test Procedure

Pavement responses for each configuration and loading were measured
at approximately & km/hr., 13 km/hr. and 50 km/hr. at each site. In
addition, when posted speed 11mits, traffic safety and local conditions
allowed, one loading configuration was tested at approximately 80 km/hr.
To ensure that maximum pavement responses were recorded under each
loading conaition, a minimum of three test runs were carried out at each
velocity level. An engine dovernor on the test vehicle enabled very
close replication of velocity. To record maximum pavement responses
caused by the steering axie, test series 1l4p ana 150, the Tlateral
placement of the test vehicle was shifted for alignment of the single
wheel with transducer locations. Aspnalt concrete pavement temperatures
were recorded at approximately one-half nour intervals during testing at
each site,

5.0 RECORDED PAVEMENT RESPONSES

The field testing program commenced on May 29, 1985 in Alberta and
was completed on August 19, 1985 in Quebec. Tne full program included
approximately #2500 test runs with The pavement test venicle and
approximately an equal number with the Benkelman Beam test venicles.
The following summarizes the maximum pavement surface deflections ana
asphalt concrete-base layer interfacial tensile strains recorded under
each 1loading condition included 1in the Study. Minimum residual
deflections recorded between axles comprising tandem and triaxie
configurations, required for equivalency factor calculations, are also
summarized. The pavement response variaples are Tabulated Dy site
location, axle configuration and gross weight and venicle velocity. The
summaries incluge site descriptions provided by the host transportation
agencies, a listing of venicle loading congitions and comments regarding
the installation and operation of instrumentdtion at each site.
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Parameters included in the tabulated pavement response summaries
are:
a) Test series number - refer to table 2.
n} Test date and average vehicle velacity.
c¢) Axle number - axle{s) of the pavement test vehicle, refer to
figure 2, comprising the loading configuration,
d) N - the number of individual test runs carried out at a given
velocity to define maximum pavement response values.

e) Dmins Davg: Dmax - minimum, average and maximum pavement
surface deflections of the population N, recorded under each
axle of the test configuration. Corrasponding residual

deflections between axles of tandem and triaxle configurations
are also tabulated,

f) Smin, Savgs Smax - the minimum, average and maximum asphalt
concrete-base layer interfacial tensile strains of the
population N, recorded under the axie of the Ttest
configuration.

g} Ti, T», T3, Ta - temperature at the surface, one-third and
two-thirds depths, and the asphalt concrete-base layer
interface, respectively at time of test,



SITE 1
NEW BRUNSWICK

13
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Favement Rasponse to Heavy Vehicles Test Site

Province; WNeW Brunsuick Daze(s) of Installing Instrumeatation: Oce- 12-15. 1984

Sire Location: Hwy 15 , approximacely 10 km east of cthe Ciry of Mencron-

10,390

AADT: % Truck vol: &

Sire Description: The site on the easC bound right lane of the four lane diviged
highway, 1s 1n a copegraphical gencly relling tangent secrion wich a4 1% down grade.
The embankment consists of a silf overlain by a layer of sandsrone. The finished
grade 1s approximately 2 m above the permanent vater cable in a Fill area,

Srructure: Instr. Lane Width 3.6m, Adjacent Shoulder widech 3-0 m,
thauldar Type_ Paved
As
Component Type Construcred Pecails
Layers Thickness
{mm}
. 35 mm seal
Surfacing AL 190 mm basqd 150 = 200 pencration asphalc cement
Base Crushed Rock
Layer(s) Granular 76 mm 0 = 31,5 mm crushed rock
Gradarion limits attached
Cruched sandscone
Subbase Q0 — 76 mm ¢ruzhed sandscone
Cranular
Layer(s) 460 mm
Subsol!l S1ley Dara not available ar this cime
Sand
[
Cross-Section
] I6m ! 0m |
LY Taal r-¥a
100 mm AT l

198 mm. AC BASE
132 mm
T8 mm_  CRUSHED ROCK TRUSHED SanPITONE

360 mm  CRUSHED SANDSTONE

swBGRADE

ARG



PAVEMENT IMPACTS FIELD PRUGRAM

Test Site: 1 - New Brunswick

Test Dates: 85.07.79 to 55.08.02

Venicle Loadings:

Axle
Configuration
stearing Axie
Single Axle
Tandem (1.2 m)
Tandem (1.5 m)
Tandem (1.8 m)
Triaxle (2.4 m)
Triaxle (3,7 m)
Triaxle (4.9 m)

*Number of tandem axle loaas

Comments:

1'

(17)"

Lross Weighrs

(kg)

3790 5110
G132 9670 11127
13582 18100 22327
5445 to 19280
14v64 18382 22127
20082 26145 31645
20b1u 26036 31664
25836 31950

15

Three (3) deflection and three (3) strain transducers installed ana

operational during testing.



T4

16
73

Temperatures [}
T2

Asphalitic Concrefe

T

211
214
2.7

LS il oY)
L]
[ oY aN)
[ Bad s
—..1“ ¥
NN

Fh O
T

22,9
28,
28,

S avg. S mex.

(mmyrm « 10-6)

Interfactal Tensile Strawins
N 5 min.

265
2N
248

251
265
219

236
256
207

285
257

184

264
233
168

263
1%

224

210
123
218
%
135
267
264
186

207

04
263
173
193
194
12
he
188
127
245
181

256

283
174
2068
178
122
245
231
174

301

3
3
3

0 max.

Surface Deflections
{rm}
O avg.

N Dmn.

[ N ]
[ N e}
Lo R )

=+ o0

0.495
0.470
0,335

~+ =F <t

Velacity
(kmvh)

Avg. Veh.

L= BT N )
« Tk

-
e

8.9
11.6
49.2

Date
Yy M0

Test

85.07.2%

85.07.29
85.07.30

85.07.30
85.07.30
85,07,31
85,07.31
85,07,31

86,07.31

Series
Na.

Test

Tensile Strains Under 8160 kg Single Axle-lual Tire Load,

Smmry of Pavesent Surface Deflections and Imterfacial
Site 1, New Brunswick

Table 1.1

1

2
3
3

5

6
7
8A
8
'

2




Table 1.1 - corminuea

Siymrary of Pavesent Surface Deflertions and Interfacial
Tensile Strains Uner 8160 kg Single Axle-lual Tire Load,
Site 1, Mew Brunswick

17

Test Test Avg, Ven. wurface Deflections Interfacial Tensile Strains Aspnaitic Concrete
Series | Dare  |welocity {mm) (v x 1676 Taq:[)grature ©
No. YL | (m/n) N Dmn, Davg. Dmax. N Smin. Savg. S max, TL T3 T4
13 260731 £.1 3 0.M6 U5 0,569 4 313 2l g 31,3 25,0 235 221
12.7 4 0821 0,833 0.%94 4 273 280 285 3. 2’3 23,7 2.3
46.3 4 U.36] 0.3 u3ne 4 212 =22 231 28,9 Hu 2356 2,1
14A 85,08.02 6.1 4 0,358 0,368 0378 4 187 176 a3 8 7.4 17.7 136
12,1 5 Q.31 0.371 036 5 lab 159 176 16,7 17.2 174 1l3»
46,2 30239 w27 Q2R 4 115 120 126 6.4 17.0 17.4 134
18 5.0, &.4 4 Q371 0,34 w4l 4 1M 187 198 16.8 17.3 7.6 13.6
12.7 4 0,30) 0,371 0,378 5 Ial 158 174 17,6 17,7 17,9 189
47.2 4 0,239 0.1 0.4 4 113 114 121 172 li.e 179 18,7
13 86,0802 a1 4 0401 Q48 Q.49 4 191 206 231 13.2 18.3 lz.5 &8
12,1 70376 0.3 0.4l 7 184 176 195 19,1 184 185 190
44,2 5 0.2¢4 0,267 0.279 5 1% 130 133 19.7 18.6 15.6 1wl
198 80,02 &.0 3 0.3 048 0.417 3 148 2K 214 17.6 17.6 17.7 18.5
12,4 4 0.371 0.3 0.391 4  1=8 lob 172 178 17.8 179 .7
7.2 4 0,241 0267 0.279 4 115 128 1% 13,3 8.2 184 188




Table 1.2
of Paveert Surface Deflections and Dnterfacial

Supmmry
Tensile Strains Under Steering Axle, Site 1, New Brunswick

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensi l.géStrams
Series Date Wetont velocity () (mm/om x 10 )
NO. Y.M.00, | kiTograms {kmyn ) N Dmna. 0 avg. D max, N Smin. 5avg. 5 mx.
148 85,0802 3790 5.8 4 0,731 0.23% 0,291 4 121 123 137
12.9 4 028 023 0.216 4 9% 1 117
50.5 4 0,137 0,156 0,150 4 76 78 bivid
18 85.08.02 5110 5.8 3 031w 0.3 0,383 4 164 170 irm9
12.9 4 0,264 0,277 0,287 4 134 141 143
5.3 4 0.193% Q.21 0.226 4 %8 102 106

Table 1.3

Sumery of Pavesent Surface Deflections and Interfacial
Tensile Strains Unoer Single Axle-Dual Tire Loadts,
Site 1, New Brunswick

Test Test Gross Avg. Ven. Surface Deflactions Imerfacial Tensile Strains
Series Data Weigm Velocity {rrm) (mymm x 10-5)
NO. Yy .00, | kilograms (km/h) N Dmn. Davg, D mx. N Smn. Savg. S mex.
14A 868,07.31 9182 5.8 4 0,417 0429 0.447 ) 219 225 P 4]
12,7 4 (.44 0.9 0.42% 4 180 185 191
47.0 3 0315 0.3 0.398 ) 117 12 125
127 85.07.31 9570 5.8 4 0.488 0,493 0.498 4 249 253 250
12.6 4  0.457 0.460 0.465 4 211 213 218
49,2 4 0.3% 0.3583 0.334 5 134 143 154
13 80,073} 11127 5.8 4 0,673 0.701 0,726 4 408 414 423
129 3 0.681 0,701 0.721 4 370 374 379
51.2 4 0488 0905 0,518 3 227 221 269
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Table 1.4 )
Swwary of Pavesent Seface Deflections and Interfacial
Tensile Strains Uner Tandem Axle (1.2 m Spacing)-{ual
Tire Loxs, Site 1, New Brunswick

Tear Test Gross Avg, Ven, Surface Deflactions Interfacial Tensile Strawns
Series Date Wegnt velocity Axle ‘ {mm) (Wmn % o)
Na. YY.M.00 | k1lograms {km/h} NO. N Dmin., D0Davg. D max. N Smin., Savg, 5 max,
11 86,07.31 13582 5.8 -1 4 0,483 0,498 0,511 4 253 256 261
0.170 0.17% 0.17%
7 0,505 0.508 0,511 236 240 243
12.9 & 4 0,447 0457 0,472 4 216 220 226
0,12 0,163 0,170
7 0.478 0,483 0,488 207 212 216
509 h 5 0,366 0,389 0.414 5 121 127 1%
0.145 0.152 0.160
7 0.4 0,414 0.417 121 128 19
92.2 ] 3 0,378 0,39 0,427 3 8 113 119
U.150 0.1%7 Q.163
7 0,36 0,39 0,417 93 108 118
9 35.07.31 18100 5.8 [ 4 0,490 0.513 0,533 4 235 245 263
0,208 0.226 0.256
7 0.518 0.528 0,53 210 forird 236
12.9 & 5 0.4% 0.465 0.480 5 203 213 232
0.206 0.226 0.246
7 0.470 0,488 0.498 179 139 204
51.0 6 A 0.4 0.1 0.509 5 108 121 131
0.18% 0.193 0.206
7 0.% 0,509 0,427 106 110 115
R 85,0730 22327 6.0 & 4 0.625 0.835 D.043 3 6 383 gl
0.257 0.264 0.272
7 0.6% 0,671 0.638 336 Ml 80
12.9 6 4 0.569 0,587 0.607 4 m 304 k)
0.269 w272 0279
7 0.6817 0.632 0.648 264 208 304
49,6 6 4 0.465 0.475% (.495 4 170 18 191
0,231 0.2%4 L.24
7 048 0438 0,506 163 \70 174
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S avg. S mex.
19%
190
215
204 xR

187

(myimm = 1079)
28

§ mn.
180
184
1%

Interfacial Tensile Strains
130
139

N
5
3

159
159

144
146
268

281
28]
245
239
154
158

97
1@

786
138
131
110
13

77
251
)
23

282
237
224
148
156

97

74

51
133
126
106
102
260
280
25
233

253
230
207
145
1%

89
127
123
e

97
285
247

4
4
4

148 163
141 149

141
137

D max.
0,363
0.127
0.376
0.424
0.112

0.442

D avg.
0,330
0,107

0.
0,102

0.401
D.422

Surface Deflections
(mm)

DO mn,
0.376
0.054

0.401

N
3

g4

oo

SRS

P i}
Q%

28

203

oL
— P
—
» L] r
aoo

HEE

oA
[ e ]

ki

- _F
oo a

Axle
NO.

velocity
(xm/n)
6.0
13.0

Avg. ven.

51.7

8.0
52,9
6.0
13.2
49,9
6.1
12.9
50.1
£.0
12.9

13,2

49.6

Axle (1.5 m Spacing)-Dual

Weight
kilograms
10645

Gross

10385
5445
6682

15336

Test
Bate
YY.M4.00
86,07,29

of Pavement Surface Deflections and Interfacial

85.07.30
8a,07.30
85.07.30

85.07.29

Test
No.
1

Sertes

Tersile Serairs Under Tapdem
Tire Loads, Site 1. New Brunswick

Semry

Table 1.5

i
3
4
5
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Table 1.5 - continued

Suwery of Pavesent Surface Deflections am Intarfacial
Tensile Strains Uhder Tandan Axle (1.5 m Spacing)-Dual
Tire Loak, Site 1, New Brunswick

Test Tast Gross Aug. Ven. Surface Deflections Interfacial Tensile Strains
seres Date welgnt velocity | Axle {mm) {mmvemn x 10-6)
Na. YYMLOD | ki) ograms {kmyn ) Na. N Dmin, Davg. Dmax. N  Smin. 5avg. 5 max.

6 85.07.30 15582 &0 1 5 0,450 1,472 0.4% 3 27 s 297
0,089 0,02 0,112

2 0.482 0,600 0,58 277 280 297

12.9 1 3 0465 0,485 0,503 3 247 256 264
019 0,127 Q.13

2 0,43 0.95 0.518 243 257 271

82.1 2 3 0,31 0.384 0,401 4 167 17 172
¢.112 0,117 Q.ll9

2 0.424 0.43 0,450 162 168 175

7 85.07.30 S10s 5.0 1 3 Q.39 0.401 D.417 3 Z12 223 238
0.0%1 0102 0.119

2 0.408 0429 0.427 a8 209 212

13,2 1 4 0,368 0.3\ 0,409 4 18 185 187
088 0,087 0,107

2 3,32 0,325 u,3B} 114 117 130

5.7 1 4 0.29% 0.310 0.323 4 114 117 130
0.071 0.034 0.097

2 0,30 0.325 0.3l 178 124 190

A 85,0731 11718 h.8 1 4 0,381 0,358 U366 4 167 169 174
0,089 0,099 0,107

2 0,381 0.3 0.378 155 165 172

12.9 1 4 0,330 0,33 0,33 4 127 131 13
0.08L o9l 0.097

2 0.4 0,38 0,368 130 132 1%

45,7 1 4 0268 0.277  0.287 4 26 29 9%
0.0/ 0,08 0.0

2 0264 0,290 0,305 77 a0 &

B 88,07.31 2209 6.0 1 4 0,279 0,287 0.2%7 4 115 123 130
0,048 0.0s8 0.084

2 0,262 0,297 0,305 119 124 127

1e.7 1 4 Q.24 0277 0.295 3 o4 % 2
0,048 0.069 0,081

2 0,272 0279 D287 a7 103 E{s)

51.3 1 2 0,213 0,226 0,239 5 57 63 69
0086 0.0 0,066

2 1,234 0,234 3,234 B & 64

9 85,07,31 14936 5.8 1 4 0.414 0.42¢ 0.434 4 206 217 232
c.107 0122 0,137

2 0.4%@ 0.447 .45, 19 212 228

2.9 1 & 0,378 0,339 0.417 ) 162 171 12
0.114 0.124 0.145

2 0.414 D428 0447 167 175 183

5l.d 1 5 0,315 0,333 0.3%1 5 118 118 121
012 042 0,127

b4 0381 4371 0,336 108 113 118




Table 1.5 - continved

- Spmery of Pavement Surface Deflections an Interfacial
Tensile Strains Under Tandem Axle (1.5 m Spacing)-al
Tire Loads, Site 1, New Brunswick

2z.

Test Test Gross Avg, Ven. Surface Deflections Interfacial Tensile Strains
Series Dare weignt velocity Axle {mm) (mm/mm & 10=6)
Ne. TY.M4.00 | kilograms {km/h) No, Pmn. Davge D max, N Smn. 5avg. 5 mas.

10~ 85.07.31 11827 5.8 1 0.383 0,373 0,391 4 174 185 196
0,081  0.091 0,087

2 0,376 0.339 0,414 172 178 184

12,7 1 0.353 0366 0,371 4 150 184 159
o0 o004 007

2 0.3 0. 0,399 160 163 166

50.9 1 0,320 0.32% 0,328 4 9% m 104
Q.81 0,094 0,087

2 0,323 0.328  0.33 97 % 100

1B 88.07.31 95R5 5.8 1 0,378 0,391 0.3 4 174 136 192
0,01 0,08 0.102

2 Q.39 0409 0,417 184 187 191

12.9 1 0,330 0,36 0.37% 4 158 163 2.1
0.08 0.071 0.081

g 0,353 0373 0.3 1%4 159 167

44,1 1 0,274 0,284 029 4 101 107 110
0,064 0.07F 0,07

2 0,328 0.330 0.33 101 104 110

11 86,07.31 14582 5.8 1 0,528 0.531 0,536 4 251 268 275
0,107 0.117 D122

2 0,538 0.544  0.h46 245 264 283

12,5 1 0,470 0.483 0.498 3 224 23 2R3
0,14 Q.10 0.4

2 0.495 0.503  0.512 230 242 254

80,7 1 0,401 0.3 0417 5 158 180 162
g4 O,m12 0,119

2 0,417 0,432  0.447 153 157 180

90,1 1 0,3%6 037%™ 0,38 3 147 150 154
v 0,117 0,187

2 0,450 0.470 0,488 137 140 136

12 86.07.31 12600 5.8 1 0,478 0.906  0,55% 4 259 278 20
0. 0,102 0,13/

2 0.4 0,616 0,%6 263 273 277

12.9 1 0.4% 0,470 0,483 4 2268 230 236
0,086 Q.97 0.104

2 0.472 0,580 0.490 L) 237 240

43.9 1 0.361 U368 0.3:4 4 185 150 158
0.8l 0091 0,114

Z 0,371  0.38  0.406 135 152 168

o




Table 1.5 - continued 23.

Sumeary of Paverent Surface Deflecrions and Interfacial
Tansile Strains Unoer Tandem Axle (1.5 m Spacing)-Dual
Tire Loxs, Site 1, Naw Bronswick

Test Test Gross Avg. ven. Surface Deflections Interfacial Tensile Strains
Series Date Welgnt velogity Agle {rm} (mm/mm & 1077)
NO. Y. M0 | kP lograms {km/hn} NG N Dmn, Davg. Dmex. N Smin. 5avg. S mex.

12 88,07,31 13138 5.8 1 4 0,511 0,533  0.554 4 276 293 ki
0.079 0,114 0,145

e 0,528 0,254 0.5 250 284 288

12.9 1 4 0,06 0508 0,513 4 287 257 257
0,12 0,13 0,137

2 fg.5e® 0,533 0,538 247 256 63

50,5 1 3 0.3/ 0,373 0.417 4 155 165 179
0.089 0.0 G112

2 0384 0,406 0,442 151 163 187

A 85,0802 1323 5.8 1 4 0.3% 0.353 0.371 4 146 158 166
0,119 0.130  0.137

2 0,358 0.38¢ D423 146 16l 174

12,7 1 4 0,33 4,3%% 0 0,30 4 130 132 137
40,130 0,137 0.142

2 0,353 0,361 0.368 123 127 131

47.3 1 4 0272 0.279  0.287 4 86 91 93
0,112 G117 0,127

2 g.290 0306 0,338 Bl a5 93

1A 85.08.02 19280 £.8 1 4 0.498 0,513 0,528 4 242 246 251
0.178 0,138 0.19%2

2 0.511 0,831 0,%46 249 253 6]

12.6 1 4 0470 0472 0,40 4 206 209 214
0178 0,193 0,206

2 0.4%0 0,498 0,518 2 207 212

3.4 1 3 0,391 0,414 L4358 5 139 147 159
4,135 0.1%6 0.213

2 0,442 0,460 0478 123 136 18]




Table 1.6

Sumery of Pavement Surface Deflections ad Inverfacial
Tewsile Strains Unoer Tanoem Axle (1.8 m Spacing)-lual
Tire Loads, Site 1, New Brungwick

24,

y

Test Tesr Gross Avg. Veh, Surface Deflections Interfacial Tensile Strains
Series Dare Weignt velocity Axle () {mvmm = 10-6)
NO, LMD | o lograns {kmvh) M, Dmin, Davg. D max, N o Smn. Savg. 5max.

12 85.,07,31 14084 5.8 5 0.472  0.4% 0,518 4 269 280 29%
2.0 0.9 0,135

& 0,511 0,831 Q.85) 284 293 ¥h

12.9 5 0,386 0.417 0.439 5 238 239 240
0,056 0.069  0.089

6 0.432 0.460 0.488 252 284 255

48.9 5 038 0,371 0,388 4 4l 153 182
0.066  0.074 0,079

& 0,401 0417 0.4% 184 175 183

10A 85,07,31 18382 9.8 =] 0.470 Q.4935 1,59 4 288 253 295
0088 0099 0,107

6 0,528 0,538  0.5%9 %56 260 268

2.7 g 0,439  0.455 0,465 4 208 215 m
0.7 Q10 0,114

& 0,456 0,503 0.513 231 232 2%

50.5 5 0353 0.3 0,38 4 133 143 146
0,084 0,18 0,122

& 0.3 0,404 Q.432 143 154 163

8A 85.07.31 22127 5.8 5 0.428 0,508 0,523 4 271 273 27
0.130  0.137 0,145

6 0.526 0.551  0.577 274 280 237

12.9 D.483 0.498 0.505 4 ] 230 20
0,130 0,140 0.182

& 0.5  0,%6 0.551 239 240 242

48.9 5 0,39 0,417 0.4% 4 181 154 158
0,127 0.3 0,145

[ 0424 0,439 o457 147 151 158

b 1~
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Table 1.7

Sumery of Pavement Surface Deflections and Interfacial
Tensile Strains Under Triaxle (2.4 @ Spacing)-lal
Tire Loads, Site 1, New Brunswick

Test Test Grass Avg. Veh, Surface Deflections Interfacral Tensile Strains
%emes Dare Weight velocity Axle {mm) {tam/om = 10-6)
No., Y. M.00 | kilograns {km/n} No. N Dmn. Davg. D mx N Smn. Sawg. Smx,
& 86,07.30 20082 6.0 6 4 0450 0,465 0430 3 262 LY) 260
0152 0,188 0.0
7 0.472 0.430 0.490 232 23% 240
0170 Glm 0.193
8 0.488 0.495 0,51 L 243 245
12.9 6 3 0,40 0,422 0,439 3 215 21 27
0.162 0,173 0.178
7 0,417 0.439 0,457 a0 205 21
0,185 0.188 0,190
8 0,438 0.460 0,483 212 218 24
2.3 [ 4 0323 0.3% 0,334 4 121 132 135
0,137 0.155 0,163
7 0,345 0,368 0.336 101 109 114
0,180 0,170 0.178
8 0.391 u.506 0,408 125 135 143
2 85,07.29 26145 6.0 & 3 0.607 0,815 Q.62 4 333 365 386
0,208 Q.21 0,224
7 (.625 0.635 0.650 337 3\l 360
0,226 0,236 0,281
8 0.626 0,635 0.680 kY 18 431
13.0 [ 3 0.4 0,59 0,594 5 317 327 330
0,226 Q.24 0.24]
7 0,592 0,605 0.615 297 02 k't
0.239 0,246 0.254
8 0.539 0,620 (0.632 318 322 3125
£3.3 [ § 0.465 0.4%0 0,490 g 190 212 220
0,198 0.2le 0.234
7 U.472 0,893 0Q.513 164 141 154
0,213 0.2 (,241
8 U.495 0,518 0.538 198 213 223
1 85.07.29 31645 £.0 6 5 0,566 0.574 0,587 4 204 304 313
0,279 0,28 0320
7 0,610 0.625 0,643 273 281 209
0,302 0.317 0.5
8 0.810 0Q.g825 0.635 294 258 30
13.0 5 4 Q.59 0,810 0,622 q g 310 317
0,249 0,288 0,272
7 Q.63 0,653 0.66% 294 299 306
0,274 0,290 0315
8 0.650 0,668 0.681 318 319 376
R2.5 6 5 0,465 0,511 0,546 2 30 23 242
a.231 0.230 (1243
7 0,506 0,526 0.561 200 203 206
0.4 0,25 0.26%
8 0.511 0.%41  0.569 223 225 235
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.7 m Spacing)-Dual

of Pavement Surface Deflections ag Interfacial
Tire Loxds, Site 1. New Brunswick

Table 1.8
Summry

Tensile Strains Undey Triaxle (3
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Table 1.9

- Smmmry

(4.9 m Spacing)-Duzl

of Pavemene Surface Deflections and Interfacial
Tire Loads, Sive 1, New Brunswick

Tasile Strains under Traxie
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SITE 2
NOVA SCOTIA
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Pavement Response 1o Heavy vehicles Test Site

ProvinceNova Scotia Date{s) of instaliing InstrumentationOctober 10 s 11, 1984

Site Location;: Hwy $102

AADT: 3300 % Truck vol: +7

Site Description:
Approximately 5.0 km nerth of exir 12, Highway #102 which is
approximately 6.0 km south of Trurc. Site is on a tangent
section having less than 1% grade.

Structyre: Instr. Lane Widrh3-75pq, Adjacent Shoulder Wigth 3.5 m. Bit = 0.75 m
Shoulder Type Rit & Gravel  Gravel 2.75 m
As
Companent Type Canstructed Details
Layers Thickness
{mm)
Surfacing AC Fen.Ac 150-200: Type C Asp. Concrete
160 Maximum Davricle sizes 134 mm
Base nan - ; ;
Layer(s) Granular (Oé;gj A" Gravel Max. Particle size 20mm
"C" Gravel - Max. Particle size S56mm
(200)
Subbase .
Layer(s) Granulan 200 "E" Gravel, Max. Particle size 112mm
Subsoil
Gravellly
Clay L.L. 22% P. 1. 7%
Lrass-Secticn E? ] l
! JEm 3 3B [ E2Fm | x5 |
A_ ./GL_mm -~ = : ! \
2 7E 6-“"""“""2; et
/ goa mm Gemiins' Basa
/ Sus G EADE A"

ARC
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PAVEMENT IMPACTS FIELD PROGRAM

Test Si1te: 2 - Nova Scotia

Test Dates: 85,07.24 to £89.07.26

Vehicle Loadings:

Axle bross Weignts
Configuration (kg]
Steerinyg Axle 3790 5110
S1ngle Axle 9lyz 11127
Tandem (1.2 m) 13547 18luu 22327
Tandem {(l.% m) (14)* 5445 to 159%8¥
Tandem (1.8 m) l4u64 1838z 22127
Triaxle (2.4 m) 20082 26145 31645
Triazle (3.7 m) 20509 26U36 3lbb4

Number of tandem axle loads
Comments;

1. Three (3) defiection and three (3) strain transducers installed and
operaticnal during testing.

2. Abhove average pavement temperatures (35°C) for the majority of the
test program.
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Temperatures (C)
T2

Asphaltic Concrete
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Interfacial Tensile Strains
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g32
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373

618

426

72

708

808

410

Tensile Strains Unaer 8160 kg Single Axle-aat Tire Load,

Somary of Pavemer Surface Deflections a Interfacial
Site 2, hova Sotia
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Table 2.1 - conrinue
Summary of Pavement Surface Neflections and Interfacial
Tensile Scrains Under 8160 kg Single Axle-dal Tire Loas,
Site 2, Nova Sctia

Tast Test Avg. Venh. Surface Deflections Interfacial Tensile Srrains Asprialtic Concrere
Series Dare Valoci1ty (mm) {mvrm x 1079) Terperatures ()
N, YY. MO0 (km/h) N Dmn. Davg. Dmex.| N Smn. Savg. 5 max. Tl T2 T3 T4
148 35.07,26 8.6 S 0.6893 0.721 0.737 5 712 732 75 21 A8 223 24
13,2 3 0.680 0.868 0.673 3 637 043 044 2.9 2.4 2.6 3.0
4.7 4 0.488 0.518 0584 4 382 376 390 234 28 27 14
18 85.07,26 6.1 4 0,906 0,737 0.770 4 746 amn 800 2.0 242 2368 3.8
13,2 I 0.871 0,683 0.684 3 &7 [ 5 706 21,5 251 240 Z3.9
2.1 3 0.5 0.6 0,648 3 48 &5 450 2.8 6.0 243 2739




Table 2.2 )
Smopry of Pawsent Surface Deflections amd Interfacial

Tensile Strains Under Steering Axle, Site 2, Nowa Scotia

33,

Test Test Gross Avg, Veh, Surface Deflections Interfacial Tensile Scrains
Series Date Wetght velocity {wem) (i x 10-8)

0. YMMLOD, | v lograms {km/h) N Dwmn. Davg. D mex. N Smn. S awg. S mx,

148 85,0726 3790 6.0 5 0488 0,516 0,544 4 &3] 565 538

12.9 3 0490 0,503 0,513 4 a7 474 490

81.2 4 0,368 0,334 0.409 4 284 297 ¢!

1% 86.07.26 5110 6.0 4 0.678 0688 0,721 4 636 27 754

12,7 3 0.617 0665 Q.706 3 637 644 £h4

46.9 4 054 057 0,587 4 308 423 437

Table 2.3

Summry of Pavement Surfare Deflectios awd Incerfacial
Tensile Strains Unaer Single Axie-Dual Tire Loats,
Site 2, Nova Sotia

Test Test. Gross Avg, Ven, Surface Deflections Interfacial Tensile Strains
Series Date Wergnt velacity {mm) (rmv/mm x 1070}

No, WM., | kiTograms (km/h) N Dmn. Davg D max. N Smn. 5avg. S max.

194 25,07.26 912 6.0 4 0,6% Q.74 0.800 4 43 661 674

13.0 4 0.728 0.739 Q.82 4 543 ] 558

53.3 4 0,607 0.612 0,617 4 77 398 414

77.7 1 0,561 0582  0.599 3 34 323 336

13 85.07.2% 11127 6.0 1 1292 1.295 1.262 3 1442 1453 1475

13.0 4 1.1%9 1.224  1.275 4 1393 1402 1420

8.l 2 0.9 1.016 1.039 5  10h3 1.7 1113
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Taple 2.4

Smmery of Pavement Surface feflections and Interfacial
Tersile Strains umer Taxder Axle (1.2 m Spacing)-Dual
Tire Loxis, Site 2, Nova Scotia

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensile Strawms
tarjes Date Weignt velocity Axle (mm) (mmpmm x 1079)
No. YY. MDD | kilograms (vxm/m) 1N, N Dmin, Davg. 0 mx. N Smn. S avg. 5 mex.
1 85,0725 1382 5.8 6 3 0,92 0,93 0.9%% 3 1020 1048 1063
0.450 0.457 0.465
7 0.952 0.973 0.951 954 71 oz
13.2 & 4 Q777 0,85 0.9/8 4 a2 928 939
0.320 0.396 0,511
7 0.8 0.8 1.008 853 a6l B4
&5.2 [ 3 0.698 0,742 0,785 5 B676 630 638
0,338 0,384 0,422
7 0,706 0,782 0323 o32 646 665
9 85.07.25 13100 5.8 B 3 0.8l5 0.833 0.889 4 &40 (1] B89
0.1 0428 0,465
7 0,823 0).864 0,899 622 633 541
13,0 L+ 4 0.762 0.792 0,808 4 Bh6 64 5786
0.3 0.411 0.442
7 0.787 0,823  0.833 1 8A1 568
50,1 & 1 0,648 06858 0678 4 Bl 404 432
0,36  0.406 0,424
7 0.714 0.732 0,762 398 4i2 438
5 85.07.24 22327 5.8 6 3 1163 1.18] 1.191 3 17283 1337 1372
0.55%9 0.582  0.802
7 1.217 1.229 1.242 1187 123 1263
12.9 & 3 1R 1.272 1.250 3 1248 1279 1380
0,617 0.650 Q.67
7 1.219 1.267 1.303 1163 1187 1199
52.5 & 3 1.008 1.067 1.105 5 122 1068 1090
0537 0.5 0.6
7 1.072 1.143 1.206 949 9a3 iR
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5 avg.

{mmmm = 10-5)
N Smn.

Interfacial Tensile Strawns
LYy
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K37
512

393
370
B16
781
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719
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734
746

372
738
714

32

47
656

726
Bk

533
576
579
¥l
1213
1le4
1238
1156
942
862
4z
1335

524
51
[ivd &40
235
B89
374
34

1129

1102

17222

1147

1358

1330

1340

12724

513
475
sn7
23l
360
328
43
11497
1141
756
1364
1321

1054

i

4
4
4
3
3

1367
130

1319
1240

8

O mx.

(wm}
Dmn. D avg.

Surface Deflections
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0,157
0.472
0,371
0,152
0.401
0,871
0.31%
0.937

a.

0.411
0.147
0,442
0.813
0,269
0.369

1,399

0.137
0.414
4 0,744
0,206
0,782

2

1.039
0.422
1.148
0.851
0.351
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s F
(=R o]

S5

L]
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Axle
Mo,

Avg. Ven.
velocity
{(km/h)
6,0

13.0

5.8

52.6

12.9

5.8
13.0
51,0

5.8
12.9
523

5.8

%2.3

13,0

Weignt
kilograns
10645

Gross

10345

5445
15336
15582

Test
Date
YY.MM, 00
85,07.2%

8.07.24

85.07.24
85,07.24
85,07.24

1

No.

Tens1le Strains Under Tandem Axle {1.5 m Spacing)-Dua)

Summary of Pavement Surface Deflections and Interfacial
Tire Lods, 5ite 2, Nova Scda

Taple 2.5
Sares

Test

2

3
5
)

991 1030
928 %R

a7

0.958

0.790
0.277

0.841

.28

0.798

4 Q.767

3.4
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Tensile Strains drder Tanaem Axle (1.5 m Spacing)-Dual

" Summry of Pawment Surfae Deflections aml Interfacial
Tire Loas, Site 2, Nova Sotia

Table 2.5 - conrtinued
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Table 2.5 - conrinueq
Summyy of Pavenert Sprface Deflections ang Imerfacial
Teywsile Strains Under Tardem Axle (1.5 m Spacing)}-Dual

Tire Loaks, Siee 7, Nova Satia

37.

Tast Test Gross Avg. veh, Surface Deflections Interfacial Tens1le Strains
Series Date Weignt velocity | Axle (rm) (mmvmm % 10-6)
No. YY.MMLDD | kilograms {km/h) NO. Dmn. Davg. D max. N Smn. 5 avg, 5 mex.
11 85,07,25 14582 5.8 1 Q.72 0,772 0,787 3 1018 15 1077
0.269 0.279 0,296
2 0.831 0.843 0.886 963 a76 %5
13,2 1 0.742 0,798 0.248 4 %86 1008 1034
0.218 0,284 0,358
2 .80 0,866 0,930 §08 930 967
55,0 1 0.648 0.673 0,721 4 686 094 699
0.213 024 0.287
2 0.6 0.724 0,787 622 646 67k
12 85.07.28 12800 8.2 1 0.6%3 0,797 0,792 L 1063 1120 1161
0,190 0.244 0.287
2 0,777 0833 0.8380 992 1028 1049
13.2 1 0.788 0803 0,854 4 1004 1079 1069
0,290 0.31% 0,351
2 0.831 0,889 0.9% 923 954 X
486 1 0.607 0,653 0,706 -3 708 721 7%
Q201 0281 0.302
2 0.665 0,726 0,792 a7g &7 606
13 85.07,25 13136 5.8 1 0.914 0,90 1,006 4 1219 130 133
0.3%1 0.373  0.3%9
2 0.983 1.029 1.072 1191 1292 1292
13.0 1 0,904 0919 0.935 4 1168 1219 1245
0,361 0.376 0.414
2 0.978 1,011 l.046 1114 1128 1148
52.3 1 0,655 0,708 0,762 El =45} 857 388
0.218 0.264 0.305
2 o711 0,767 0.8l% 7452 790 852
144 85.07.26 13236 6.0 1 0,%1 0.610 0.643 4 540 =1 577
0170 0.218 0.284
2 0.599 0.650 0.693 sle 536 857
13,0 1 0.577 0,584 0.582 q 472 375 479
0.226 0.239 0.248
2 0,625 0,63 0.650) 455 462 487
3.3 1 0.478 0.483 0.595 5 29 313 25
0.201 0.213 0.226
2 0,433 a.523 0.536 g4 318 328
78.5 1 0.442 0,467 0.5Z 5 27 =413 297
g2 0,218 0,249
z 0.49G 0.528 0.594 220 290 303
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Table 2.6

Sywary of Pavement Surface Deflections and Imterfacial
Tensile Strains unter Tanoem Axle (1.8 m Spacing)-Dual
Tire Loats, Site 2, Nova Sntia

-
Test Test Gross Avg. ven, Surface Deflections Imerfacial Tepsile Strains
Series Dare Welght velociry Axle () (mymm x 10-9)
Na. YY. MO0 | kilograms {km/n) Na, N Dmin. Davg. D nmex. N Smin. 5 avg. 5 mas.
12 85.07.25% 14064 5.8 5 1 0871 0.945 1.0 3120 1206 1210
0,266  0.36  0.406
& 0.527 1.001 1.064 1149 1154 1158
13.2 5 4 0879 096 1.008 4 1036 1063 1079
0,343 0,396 0,447
3 0.935 1.01 1.072 B3 1029 1051
48,6 5 5 0665 0,782 0Q.843 5 730 770 800
0,206 0,20 0,378
6 0.7%44 0.338 0.963 754 794 524
1 8s8,07.25 18382 5.8 5 4 Q.67 0828 0.8 4 726 7% 783
0,246 0,290 0.310
& 0.826 0,884 0,012 731 749 770
12.9 5 4 0,810 0.83 088 4 E46 655 B63
0,287  0.302 0,315
[ 0,374 0.8 0,914 650 657 665
5.7 5 4 (.62 0648 D68 4 143 480 &71
0.206 0,226 0,264
& 063 Q.72 0,782 452 497 8
2A 86,0725 a127 5.8 5 4 0,770 0808 0,84] 4 821 44 a73
0,29 0,282 0,306
6 u.B848 0,884 0,907 632 649 671
13,0 g 4 07682 0,777 0.798 4 552 564 53)
0268 0277 0.2
= 0,843 0.8% 0.879 549 568 585
50.4 5 4 0.640 0.671 0.298 4 406 408 411
290 0287 9,269
6 0,708 0.747 0.777 424 4131 438
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S avg.
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Susmary of Pavemert Surface Deflecrions and Interfacial
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Tire Loags, Site 2, Nova Sctia
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(3.7 m Spacing)-fual

Summiary of Pavement Surface Deflections ami Imerfaciai
Tire Loads, Site 2, Nova Scotia

Tensile Strains Under Triaxle_

Table 2.8
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SITE 3A
QUEBEC
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4z.

Pavement Response ta Heavy Vehicles Test Site

Province:_ Quehac pate(s) of Instaliing Inszrumentation: JL. 10-17 1384

Site Location: fdwy &0 - Approx. 35 km west of Quebec Cley, 0,3 km west of Road #363 -

AADT: % Truck vol: No Racords

Site Description: The stte is locacted on the vestward ourer lane of a four lane divi-
ded highway. Thar portion of the highway is slighcly caf ince 3 flar gravelly terralo.
Copstrucrlon was complersed in AuguSt S4.

Note: 8ite 1 and ? were damaged during conscruccion and sampling. Hewever, sire 1
should be efficient for resting.

Structyre: inscr. Lane Widcth3.45 m. Adjacent Shoulger Width 3.gm.
Shoulder Type Gravel
- As
Companent Type Constructed Derails
Layers Thickness
{rom)
SurFECing Al 130 AC T)’PE MBL (30 mm) Surface
AL Type MB2 (B0 mm} Base
Base Uppar | Granular 150 Crushed Limesrage
tayer(s) 0-19 mm
Lower Granular 225 Crushed Limescone
0-63 oo
Subbase
Layer(s) Cranular 450 Granitic Sand
Subsoi )
Granular Coarse {ranivic Cravel.

Crass~-Section

1580 Gragular [

225 Granular Lower Bige

430 Crzaulsgr Subbgyac

Sz 7 N w
wT RE
Ll e e T P T IR

Subgrade

iy
ARC




PAVEMENT IMPACTS FIELD PROGRAM

Test Site: 3A - Quebec

Test Dates: 85.05.U05 - 85.U3.09

Vehicle Loadings:

Axle Gross Welgnts

Configuration (kg)

Single Axle 9142 9L7u 11127
Tandem (1.2 m) 13n82 18100 22327
Tandem (1.5 m) (17)% 5445 to 19280
Tandem (1.8 m) 14u64  183g2 22127
Triaxle (2.4 m) 2u82 26145  3lb4n
Triaxie (3.7 m) 20504 26036 3loo4
Triaxle {4.Y m) 254836 31944

x
Numpber of Tandem axle loads

Comments:

l.

Three (3) deflection and three (3) strain transducers installed with
one (1) deflection transducer not operational during testing. (Lead
cable from deflection transducer severed during asphalt concrete
coring operations following installation.)

Plywood shipping stiffeners left under strain transducers during
pavement construction. Recorded strains may not be representative
of pavement structure.

Extremely high pavement temperatures (40°C) throughout the test
program.
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44.
T3

Temperatures (C)
T2

Asphaitic Concreta

n

[T, ]
e

~ES

—

N
AMS

[ B ]

[T ]
[

oM

m
(]

b

ey
e

—n
.

vl

Wi P o
. ¢ o»

< 00 3
(]

waa

5 mex.
2478

2l3h

29| BM

S avg.

2421
ng

(mvmm x 1078)
S mn.
2347
2363

1901
2128

Interfacial Tensile Srtramns
2519

N
3 2063

3
4

2182 2249
1930
1292

1897
12

2040
136
1146

2529
2949
13 2202
1932 2e9
L796

1213

2415
414
1767
1090

2356
2360
1867
1806
1737
103

3

4
8

2368
2259
1954

237
2137
1863

3

Zl6
4 2070
103

4

D max.
0.513
0.472
0.354

D avg.
0.513
0,457
0.373

Surface Deflections
{rm}
o mn,
U513
0.439

0.353

N

478
409
4m

Q
0
Q

0,447
0.401

t.391

0.417
0.9
0,3

T
Lol s o)

Lan i~ O~

(M)
qEg
Y
a0

[salea i~

vel OCITy
{xm/h)

Avg. Veh.

g Joen BTyl
]

—d LN

Oate
TY.MM. O

Tagt

86.08.07

25.08.07

8,08,07

Series
No.

Test

Tamsile Strains Under 8160 kq Single Axle-dual Tire Lnad,

Spmary of Pavement Surface Deflections and Interfacial
Site A, (ueber

Table 3.1

é

HA

1550
187

1272

2137
1341
1221
15268
1256

898

1226
653

4 042
2 1937
4 12

1501

0.39
0.3%4
0,351

0,391
0.37
0,333

3. 378
J,3593
0,317

86.08.08
8.08.09

12

108




Table A1 - continued
Sy of Pavement Surface Ceflectians ang Interfacial
Ters1le Strains Unoer 8160 kg Single Axle-tual Tire Load,

45.

5ite A, Queber

Test Test Avg. veh, Surface Deflections Interfacial Tensile Strains Aspraltic Concrete

Series | Date velocity {mm) (mvem x 1078) Temperatures (C)

No, | YYD (lem/h) N Dmn, Dawg. Dms, { N Smn, §avg. § mex. T T3 T4

13 85.08.09 g.3 4 0,822 0,439 Q.457 3 1782 17684 144 6.9 RO B9 %HAR
13.7 4 0.9 048 (.324 3 14z 1469 1524 B4 B9 N7 AB3
0.9 4 0310 0,30 0.6 4 55 943 B8 0.3 3k.2 3.7 B¥O

197 5.08.09 A1 4 0,417 0,432 8.447 3 219 o229 2339 45.0 3.2 .7 30
12.9 3 0,414 0427 0482 3 . e 21%8 45,2 W6 /S N9
3.8 4 0,30 0.338 0.384 4 1577 1630 1711 4.9 405 W7 12

1FA w%,08.00 5.5 4 0.3l G376 0.3185 3 23% 2319 234 6.5 4.6 379 A3
13.2 5 038 0,30 0.3 3 2318 2394 2449 47.2 428 3,1 BB
Bh.2 5 0.297 0,307 0.320 4 1800 1963 2013 4.8 M.7 396 3.4




46.

Table A2
Summary of Pavesent Surface Deflections and Imterfacial
Tepsile Strains Under Single Axle-Dual Tire Loads,

Site N, Quetec

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensile Strains

Seres Date Weignt velocity _ {mm) {mv/mm x 10°8)
ho, Y., | k1lograms (km/m) N Dmin. Davg, Drex. N Smn. 35avg. 35 mex.
147 85,08, a2 6.1 4 0478 .49 Q.52 3 2000 2151 217
13.4 4 0480 050 0.518 3 213% 2167 2200
S1.0 4 0.409 0455 0.488 2 6% 1728 a2
154 85.08,09 9B 6.1 3 0391 0,3% 0.4 4 7 2822 200
13,2 4 0.414 0,427 0.432 4 80 2897 2714
53.4 4 0.3 0.3 0,39 2 1880 e 210
13 85.08.09 11127 6.1 4 40.513 0,531 0,53 3 2 2l3l 213
13,2 4 0.45% 0,53 0,58 3 1865 1886 1910
5.9 4 0.962 0.490 0,318 4+ 1 11: 1319




47.

Table 33

Sumwary of Pavement Sarface Neflections and Interfacial
Tensile Strains Under Tardem Axle (1.2 m Spacing)-Tuai
Tire Loass, Site A, Qeixr

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensalg Strains
Series Nate weignt velocity Axle (mm) (mm/om = 10-9)
No, YW.MM.0 | k1 lograms {km/h} Na. N Dmin. Davg. D max. N Smn S avg. § mas,
il 8. (8.8 13582 6.0 6 3 0414 0422 0,432 4 183 185 1w
0.142 0,15  0.187
7 0.4 0.4 Q.44 1652 1722 188
13.2 B 4 0384 0.3% 0414 4 1545 1572 1600
0.13% 0,160 Q.133
7 .34 044 0.429 1450 1496 1586
.8 [ 4 0343 0,35 0,386 2 14 1me 1087
0,137 0,163 0,193
7 0.3 0,384 0,424 015 10 1067
73.9 & 3 0,353 0,356 0,361 2 &73 806 918
0.1%7 0,178  0.183
7 0,36 0376 0,391 37 a1l o84
9 35.08,08 18100 6.0 6 ¢ 0.462 0,485 (.47 4 1810 18%1 1617
175 0,193 0.208
7 0.472 0,383 0.495 1454 1500 1948
13,2 6 4 0,417 0D.447 0.47Q 4 123 1301 1131
0,170 0,195 0.208
7 0,457 0.472 0,480 1243 1291 1315
5.9 2] 4 0,394 0,417 0.429 3 s 752 i)
0,193 0.28 0,213
7 0,43 0.447 0.3%7 781 &85 893
5 26.08,06 2327 6.} 6 4 0,56 0.574 0,58 & X8 88 27
0,200 0.239 0,269
7 0.577 0.5:2 0,625 8 2439 2506
13.2 e 4 0513 0,84 0.592 4 2819 1893 A9
0.229 0.244  0.257
7 0.6 0,58 0.594 310 2378 2405
51.8 [ 4 0,531 0.5%4 0.974 3 1820 2011 2185
0.2  0.251 8,272
7 0.5%4 0,577 0.587 133 2000 2282




48.

.5 m Spacing)-Dual

umery of Pawmant Surface Deflections am Imterfacial
Tersile Strains Under Tardem Axle (1

Tire Loats, Site 3A, Quebec

Table A.4
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49,
Table A4 - continued

Suomary of Pavement Surface Deflections and Imerfacial
Tensile Straims Unier Tanoaw Axle (1.5 m Spacing)-lual
Tire Loads, Site 3,

Test Test Gross Avg, Ven, Surface Deflections Interfactal Tensﬂ_g Strains
Seres Date We1ght Velocity | Axle (mm) (mmymm x 1070)
N0, YY.MM.00 | kilograms {(xkm/h) No, N Omn. Davg. D ms. N Smn. S avg. S mx,
& 85.08.07 1o682 a.l i 4 0408 0,429 0.439 3 148 1589 17
Q.12 0150 0,186
2 0,408  0.432  0.457 1502 1883 1753
13,2 1 4 0,36 0,3% 0.422 3 131 11 1414
0.9 0.124 0,142
2 038 0414 0.4%9 1333 1401 1462
51.3 1 4 0,31 0,368 0324 9 699 137 767
0104 0124 0145
2 0.358 0.381 0,331 673 711 781
7 2.7 1102 8.1 1 4 0.2% 0,307 Q.37 2 1198 1353 1508
0.071  0.076 0,079
2 0,330 0.33x 0,13 1190 1327 1463
13.4 1 4 0,2% 0,307 0,317 301182 107 1263
0.0/9 0.8 0.0
2 032 0,35 0.3 1178 122% 1325
43.9 1 2 0.282 0,277 0.0 2 76 e sl
0,086 O.l14 Q122
2 0,290  0.30 0310 i 772 &%
8A 85.08.07 11718 6.1 1 4 0373 0,404 D042 2 1920 1979 193
4,011 0.1 0,145
2 0.3 0404 042 197l 1833 19d4
13.4 1 4 0,386 0.3 0,40 3 1819 16&a 1781
.01 0.M®  0.137
2 0.373 0.4  0.427 162l 169 179%
51.2 3 5 0,287 Q0,07 0.323 4 93 ] 1000
0.066 0,086 Q.112
2 0,22 0,320 0,383 779 a6 933
& #,08.07 209 6.1 1 0032 03100 0,310 2 1459 1501 1343
0.0 0,066 0.074
2 0,323 0,33 0.381 1372 1482 1562
13.4 1 3 4.297 G310 0,317 4 1428 153 188)
0.084 0.076 0,088
2 0.3 0,328 0,338 1348 1822 17%0
80.9 1 4 0.299 0,287 Q.272 2 262 931 1089
0.074  0.083 0,109
2 0.240 0,29 0.29% a8 873 1137
9 85,08,08 14336 6.1 1 4 0.35¢ 0,401 0.408 4 123% 1277 130
0102 0,114 0119
2 0406 0422 0.429 121 1286 1328
13.2 1 4 0376 w3 0406 4 %21 9 1l
0.M®  0.114 0,122
2 0,400 0411 0.4 925 994 1187
50.9 1 4 0,30 0,38 0,358 4 538 577 626
0.114 0.2 0,137
2 0.%6 0,378 0,34 44 603 636




S max.
1311
1378
1335
1432

42
710

50.

1223
1247
1240
1264

727

5 avg.

{(mvm x 1076)
1133

1149
1135
i1s
3
847

Interfacial Tensile Strans
S mn,

N
4
2

1605 173
1710 1882

7
1587

2

1641
1634

an

812
1722
1925
1099

109

1440
1361

&4

748

1716

1681
172 201l
1746

1307
1349
754
1710
1677
1572
870
824

1567

2
2

&b 88 9ar
845 83

823

D max.

0.13%

Surface Deflections
(mm)
D avg.

N Dmn.

B8 g

)
[ R ]

a

-k
[l s ]

SR

)
Lo e s |

0,297
0.059
0.338
0,131

Q.442

0.429

0,292
0,076
0,317

U

0.376
0,137
0.399

283

- r o
(=]
BES

M~

[aad
F o a
ooa

¥

Axle
No.

Avg, Veh.
{km/h}
6.1
13,2
61.8

velocity

6.1

.8
13.2
62.8

52,0

13.2

73,9

Gross
Wejgnt
k1lograms
11827

9355

14682

Tast
Pata
Yy.M4.00
25.08.08

85.08.08

85,08,08

Test
No.
1A

Series

Tarwile Strains under Tandem Axle (1.5 m Spacing)-Dual

Spery of Pavemert Surface Deflections ana Interfacial
Tire Loaas, Site A, Quener

Table 3R.4 - continuea

108

1

1089
837
872

1146

w77
818
oz
463
514

1026

1043
793
823
413
447

0.135
0.391

0,368

0.353
0.107
0.378

6.1

12500
13.2
5.5

8.0

12




51.

Table 3.4 - continued

Somary of Paveent Surface Ueflections amd Interfacia)
Tersile Strains Under Tandem Axle (1.5 m Spacing)-lual
Tire Loxts, Site 3, Queber

Test Test Gross Avg. Ven. Surface Deflections Interfacial Tenstle Strains
sertes Date Welght Velocity Axle () {mm/mm = 10-6)
No. YY. M0 | kilograms (kmy/n} No. N Dmn. Davg., D ms. N Swin. %avg. 5 mex.
13 85.08.09 131% 6.1 1 4 0.3¥ 0,401 0.409 3 13 16 1207
0.109 0.112 0.114
2 0,405  0.419 0.432 1173 1222 1290
13,2 1 4 Q.35 0.3% 0.424 2 1266 1311 13R6
0.087  0.112 0.137
2 0,401 0,417 0.447 1347 1408 1469
£€2.1 1 4 Q.37 0.343 0.358 3 32 679 743
u.086 0,107 0.137
2 4.338 U, 368 0.391 1 753 848
14A 85.08.09 13234 6.1 1 4 0.406 0.427 0.450 ? 1436 1637 1632
0.088 0.102 0.130
2 042 0.439 0,472 1631 1548 1664
13.4 1 4 0,429 044 (L4950 3013 193 1642
0.1 0.124 0,180
2 0.447 0,465 0,480 1428 1965 1827
51.0 1 4 0,376 3.391 0.409 2 1171 1213 1264
0,089 G,119 0.135
2 0.334 0,422 0,439 1138 1272 1406
154 86.08,09 19280 £.1 1 4 0,409 0,427 0.547 4 284 2609 2753
0,097 0,130 0157
2 0414 0.437 0.462 2312 2415 2538
13.2 i 4 D42 0.447 0.465 3 2372 2489 2557
0,145 0.152 0.160
2 0.462 0,487 0,483 2 2360 2395
53.4 1 4 0,36 0,386 0.422 2 1664 18356 2048
0,108 0,137 0.157
2 0378 0.401 0.424 1685 138 2031




Table 3.5 52.

Sumary of Pavement Surface Deflections ana Interfacial
Tensile Strains Under Tandem Axle (1.8 m Spacing)-ual
Tire Loxts, Site A, Queber

Test Test Gross Avg. Venh, Surface Deflections Interfacial Tensnig Strains
Series Date Welght velocity Axla (mm) (mm/mm = 1070}
No., YY.M0 | Tograms (km/h) NO. N Dmn. 0avg. D max. N Smn. S avg., S max.
12 %5.08,08 14064 8,1 g 4 0,35 0.3 0.4 3 1% 146 11%
0.081 0,107  4.127
a 0.3%¢ 0.417 043 1161 1175 198
13.2 5 4 0,38 0,3 0406 4 835 862 880
0,088 0,107 0,130
6 0.3 0,404 0,417 863 84 a9
505 5 4 0.33 0,8 0353 3 492 539 573
2.081 0,09 0,112
& 0,383 0.3l 0,401 ) 032 669
10A 85.08.08 18382 &L 5 4 0,450 0,457 0,483 4 19z 1997 209
0.087 0,112 0.142
[ 0.483 0.4%8  0.528 1929 1974 2048
13.2 5 4 0.432 0,460  0.490 4 1692 1771 5.7
0,12 0,119 0,148
6 0450  0.475 Q.511 1616 1707 1808
.0 ) 5 0,414 0.429 0.442 3 1023 11724 1200
0,084 0,117  0.13%
[ 0.408 0.439 0.465 1142 1234 1296
Ba 86,0807 22127 8.1 b} 4 0,518 0.9 0,584 4 2430 2568 2653
0.127 0.147 0,165
[ 0.544 0.566 0,582 2348 2397 4m
13.4 5 4 0523 0,541 0,51 4 2430 2493 2576
0.152 0,180 0,188
6 0.528 0,54 w592 7361 2377 243
) 5 5 0.478 0,500 0.511 2 1835 1899 1980
0.137 0,182 0.160
& 0,490 0,823 0,589 1681 1701 1721




53.
Tahle A6
Smmery of Pavement Surface Deflections aw Interfacial
Tenstle Strains Uner Triaxle (2.4 & Spacing)-Dual
Tire Loaxss, Site JA, Queher

Test Test Gross Avg, Veh. Surface Deflections interfacial Tensile Strains
Seres Date weight velocity | Asle (mm) (mm/mm x 10-6)
Mo, YY.M4.0D | kilograms {km/n) Na. N Omn. Dag. ODmex. N Smn. S avg. S max.
<3 350807 20082 6.1 & 3 03 0,34 0,409 4 1804 1861 1636
0,170 0,18 0,216
7 0,417 0,419 0.422 1402 1433 1490
0.173 0,19 0,208
a 0,434  0.437 0.439 1425 1447 1436
13.2 [ 3 0,33 038 0.8 4 1235 1275 133
Q.1es 0,180 0,193
7 0,378 0,39 0,401 1160 1198 1264
0.165 0.180 0,193
8 0.334 0.391 0.3 1182 1228 1306
5l.7 6 5 0,338 0383 0351 3 665 712 7%
0,15¢ 0,173 0,206
7 0,383 0,366 0,38 670 714 e
0,165 0,18 0.2
3 0.358 0.373 0.3 702 743 775
2 25.08.05 26145 6.1 6 2 0.,5% 0% 0.5% 3 2457 2492 v
0,168 0,28 0.24
7 0.536 0.559 0,509 212 248 2R
0.224 0,233 0.241
] 0,577 0.897 Q.60 212 2146 2178
13.4 & 4 0,638 0,55 0.559 3 2174 22| 239
0.206 0.2M 0,297
7 0.%66 0,587 0.602 2067 2117 206
Q.216 0,239 0,749
8 0,577 0,597 0.610 2013 2081 2152
51.0 & 4 0,480 050 0,521 2 1978 2087 2196
0208 0,218 0.231
7 0.528 0.%81 0.851 1879 2013 2159
0,224 0,23 0262
8 0,511 0.3 0.544 1940 2044 2147
1 85.08.05 31645 6.1 [ 3 0.584 0,606 0,810 4 2397 K15 280
0,2a} 0.284 0.269
7 0.615 0.632 0,643 2169 2255 2375
0.284 0,267 Q.28
8 0.648 0,653  0.663 2261 7329 2448
13,4 & 4 0.599 0,615 0,638 4 246l %72 269
0.262 0,279 0,290
7 0.643 0648 0,678 229 2343 2334
0.295 0,307 0.33%
=] 0.638 0.6%8 0.673 2243 2334 2395
%44 6 3 0.4 0509 0,587 2 2166 2212 2258
0,254 0.2 0.279
7 0.561 0,579 0.282 1983 2076 2169
0254 0,269 0,279
] 0.574 0,597 Q.87 20 21z 2w
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Grogs
wWergt
kilograms

26036

31664

Test
Pate
YY. MDD

£5.08,08

85.08,07

86.08.06

Tensile Strains Bnoer Triaxie (2.7 m Spacing)Dual

Tire Lok, Site A, Quebac

Test
Sertes
No.

Summary of Pavewent Surface Deflections ana Interfacial

Table 3.7
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Taple A8

Samery of Pavemet Surface Deflections am Interfacial

Tensite Strains Under Triaxle (4.9 m Spacing)-ual
Tire Loads, Site A, Quebec

55,

Test Test Gross Avg. Ven. Surface Deflections Interfacial Tensilg Strains
Sories Pate Welgnt velocity Axle () {rmymm & 107°)
NG Y.MM.I0 | kilograms (km/n) N N Dmin, Davg. D mx, N Smn. 5avg. 5 mx.
- H 35.08.07 28836 e.1 3 3 0.424 0047 0.462 Z 2034 2095 2156
0.063 0.061 0,071
5 0.462 0.483 0.503 2327 2364 2401
0,088 0,109 (L.130
& 0.480 0.903 0.536 24 ey 2w
13.4 3 4 0406 0429 0.462 2 1 A7 2
0.4y 0.086 0,074
5 0,439 0.457 0,478 2262 232 2342
0,087 Q.14 1,138
6 0,457 0,480  0.49G 228 26 234
50.9 3 5 0,408 D427 0,442 3 1899 1685 1771
0.083 0.076 0,097
8 0.424 0,444 0,455 1684 1879 2043
0.118 0,145 0,168
6 0,457 0.475 (.4498 1510 1724 1891
4 $.08.06 31955 6,1 3 4 0,483 0.508 0.526 4 2091 2163 2302
0,083 0,081  0.097
5 0.511 0.546 0.569 2466 2511 2570
0,152 0,163 017D
6 0.544 0.574 0,594 2332 99 2506
13.2 3 4 0,447 0,465 0.473 4 2060 2162 2336
0,04} 0,061 0.079
g 3.457 0.500 0,526 2200 237 2441
0.112 0.137 0,152
& [ER=)NE 0.531 0,554 2385 e 233
2.0 3 5 D0.422 0.444 0.478 2 1433 1541 1649
0.048 0,064 0,079
5 0,470 0,480 0,521 1504 1613 1721
0,119 0.147 0,168
6 0.488 0.5 0,521 1528 1706 1883




SITE 38
QUEBEC
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57.

Pavement Response to Heavy vehicles Test Site

Province:  Qusber Pare(s} of Inscalling tnscrumentatian: JL. 10-17 1984

Site Location: Hwy &0  Adjacent to sice #1

AADT: __ % Truck vol: No Records

Site Descriprtion: Idem sire #1.
Structure: Instr. Lane Width 3.623m. Adjacent Shoulder wiatn 3.0 @,
Shoulder Type  Gravel
As
Component Type Consrructed Details
Layers Thickness
{mm)
surfacing AL 135 A.C. Type MB4 (49 mm) Surface
A0, Type MB?  (BS mm) BRase
Baze
Layer(s) Cranwlar 200 Crushed Limestane
0=-19 mm
Subbase Granular 623 Granitic Zand,
Layer(s)
Subsoil Granular Coarse Cranitic Cravel

Cross~-%ection

qa

133 ac
200 Granular basc

825 Cranular Sutbbkase

‘THEEE§ZEETE§ZGEH¢?AM;/uéﬁﬁf?ﬁz§7EE?7:r__

METTET =R IRE HE ST é
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ARC

Subgrade




PAVEMENT IMPACTS FIELD PROGRAM

Test Site: 3B - Quebec

Test Dates: 85.05.09% - 85,0809

Vehicle Loagings:

Axle Gross wWeights

Configuration (kg)

Single Axle 4182 Ya7u 11127
Tandem (1.4 m) 13584 18100 22327
Tandem (1.5 m) (17)Y* 5444 to 19250
Tandem (1.8 m) 14064 15352 za127
Triaxie (2.4 m) 20082 2blén 3164b
Triaxle (3.7 m) 20509 26036 31664
Triaxle (4.9 m) 29836 3lynn

*Number of tandem axle loads

Comments:

1.

Three (3) deflection and three (3} strain transducers instalied with
one (1) strain transducer damaged during pavement construction.

Computer hardware malfunction resultea in a displacement of the
reference datum from the null position for two (2) deflection
transducers, with no loss of data.

Plywood shipping stiffeners left under strain transducers during
installation. Recorded strains may not be representative of
pavement structure.

Extremely high pavement temperatures (4U°C) throughout the test
program.
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59.
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Date
YY.M4.00

Test

8 (8,06

85.08.07

85,08,07
B5.0B_08

85.08.08

series
Na.,

Test

Suwmry of Pavement Surface Deflections ami Interfacial
Tersile Scrains Umoer BlE0 xg Single Axle-aual Tire Load,

5ite ¥, (uebec

Tabte B.1

1

2

7
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9

1B

715
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833

a7
a7
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Table B.1 - continued 60.

Sumary of Pavement Surface Deflections and Interfacial
Tersile Strains Under Bl&0 kg Simgle Axle-dual Tire Lo,

Site 3B, Queber
Test Test Avg. Ven, Surface Deflactions Interfacral Tensile Strains Aspnaltic Concrete
Series | Date velocity {mm) (mm/mm % 10-6) Temperatures (C)
NG YY.MM.00 (km/n) N Dmn, Davg. Dmax, ] N Smin, 5 avg. S mex. TL T2 T3 T4
13 £85,08,09 6.3 4 0,39 0.404 0,409 4 935 Sen 1022 B9 30 289 2.8
13.7 4 0.388 .39 0.3%9 4§ 877 A4 934 B4 33,9 30,7 28.3
51.3 4 0,353 u,371 0,386 2 BA1 570 RS0 40,3 3%.2 317 290
144 B5.08.09 5.3 4 0.3%9 0,417 0.439 4 1084 1113 1132 4.0 3/.2 H.T7 N0
12,7 4 0,19 0,406 0.422 4 1036 1078 1106 46,2 39.6 359 319
52,0 4 0,38 0,373 u.378 5 207 a71 2913 45.9 40,5 36,7 33.2
19 2.08.09 5.6 4 0.399 0.414 0.429 4 1091 1133 1168 46,5 4.6 3.9 ¥4
13,2 & 0,406 0.424 0.465 5 1088 1106 1140 47,2 42,8 .1 38
4.6 4 0.3 0,391 0,424 4 910 %62 87 6.8 4.7 .6 6.4




Table B2

Sumary of Pavement Surface Deflecrions and Interfacial
Tersile Srrains Under Single Axfe-Dual Tire loads,
Site B, Queber

61.

Test Tast Gross Avg, Ver. Surface Deflections Imterfacia) Tensile Stramns
Series Date We1ght velocity {mm} {mm/mm x 1U

No.. YY.M4.L0. | ki1lograms (km/h) N D avg, D omax. N Smn. Savg. 5 max.

134 858.08.09 G182 6.1 4 0.465 0580 0488 4 1177 1192 1203

13.4 4 0488 048 0,93 4 116] 1183 1197

51,5 6 0422 0,592 0470 4 914 3 1014

154 g2.08,09 970 .1 4 0.4% 0,521 0,546 3 14l 1195 1288

13.2 4 0,511 0828 0.53% & 1157 1194 1264

83,8 3 0.483 Q49 0,518 i 18 1088 1158

13 85,08,09 11127 6.1 4 0,503 088 054 4 105 1111 11%

13.4 4 0,49 0518 0,53 4 103 1041 1049

50,9 4 0.480 0.5 0521 4 752 765 775




Table ¥.3

Smary of Pavement Surface Deflections and Interfacial
Temstle Strains Unaer Tandew Axle (1.2 m Spacing)-Dual

Tire Loats, Site B, Queber

62.

Test. Test Gross Avg. venh, Surface Deflactions Interfacial Tensile Strains
Series Date Welgne velocity Axle {rm) (o x 1076)
No. ML | kilogram {km/Mm} NO. Dmn, 0avg, D mas. K Smn, S avg. S mex.
11 85.08.08 13082 2.8 6 0.406 0.427 0.455 4 1007 1021 1041
0.112 0.135 0.1680
7 0.39%4 0.424 0.470 945 261 93]
13,2 [ 0.414 0.429 0.347 4 1 31 101
0.135 0.155 0.165
i 0.409 0.419 0.434 910 933 949
2.8 6 0.361 0.376 0.38 4 654 713 799
0.135 0,347 0.180
7 0.361 01,381 0,394 37 BA7 703
739 [ 0.328 0,343 0.353 2 &65 677 639
0.13% 0.142 0,152
7 0.33 0,351 (,358 637 &8 655
2] 85.08,08 18100 6.1 f 0.529 0.439 0.450 4 a5a8 859 914
0.180 u,168 0.178
7 0,432 0.450 0.457 880 904 915
13.2 6 0.439 0,450 0488 4 780 /e a7
0,183 0.1%0 0,198
7 0,465 0.472 0,478 785 812 827
0.9 é 0.386 0.404 0.417 4 524 48 571
0.168  0.17% 0,185
7 0.399 0.417 0.429 529 553 576
) 35_08.06 22327 6,1 [ 0.602 0.607 0,615 4 1309 1333 1343
0.262 0.272 0.279
7 0,607 0,826 Q.38 1270 1282 1294
13.2 5} 0.561 0.59¢ 0,817 4 1265 1295 1325
0,286 0.264 0,287
7 0,577 0,615 0.643 1225 1250 1287
51.2 [ 0,561 0,587 0,602 4 1177 1209 1233
0.264 0,282 0.230
7 0.5%1 0,589 (.610 1024 113 1166




63.
Table B.4
Suwgry of Pavement Surface Deflections and Interfacial
Tensile Serains Unoer Tamam Axle (1.5 m Spacing)-Dual
Tire Loars, Site B, Queber

Test Test Gross Avg. Ven. Sarface Deflections Interfacial Tensile Strains
Series Date Welgnt velocity | Axle ‘ {mm) (mm/mm = 10-9)
No. ¥y.M4.00 ; kilograms {km/h) No. N Dmin. 0awg. D mx, N Smn. S avg, Smex,
1 85,08.05 10645 5.1 1 5 0,38 0,384 0,386 3 949 1008 s
0.102 0.112 0.127
2 0.373 0.39 0,414 954 1019 1101
13,4 1 4 0,373 0,34 0.391 3 927 &4 1043
0.109  0.127 0,13
2 0,384 0,39 0.409 g 950 980
54.6 1 4 0,320 0,33 0,338 2 559 785 101U
0484 0,108 0.145
2 a,312 0.343 U.391 642 230 1019
2 85.08.05 10345 3,1 1 2 0,37 0,386 0.3H 3 HE an 1018
0.112 0,117 0,119
2 0.414 0.419 0.424 EEN 970 a9l
13,4 1 4 0,33 0348 0388 4 743 770 &N
0.071 0.0 Q.112
2 0.33% 0,358 0,373 122 767 854
5.0 1l & 0305 0,33 0,338 3 a7 854 914
a,097 0.104 0,112
2 0,320 0.338 Q.35 240 862 276
3 a5,08.06 5445 6.1 1 4 0.226 0.234 0.241 4 B2 637 658
0,083 0,076 0,084
2 0,216 0,246 0,284 828 646 678
13.4 1l 4 0.206 0,218 0.234 4 +6 519 543
0.058 0.076 0.089
2 0.218 0.224 0.231 451 513 547
513 1 6 0.137 0.157 0.170 2 370 i 363
Q.23 0,004 0,04
2 0.157 0.170 U.185% 37 319 387
4 85,08,06 6682 6,1 1 3 0.3 Q.237 Q.310 3 767 860 42
0,08 0,089 0,104
2 0,308 0,307 1.310 a27 258 o3
13,2 1 4 0264 0274 Q.28 2 7680 a8x3 866
Q.081 0,089 0.097
2 0.264 0.284 0310 05 23 841
53.9 1 2 0,22 0.229 0.231 2 638 747 795
0.084 0.094 0.094
2 0.246 0,264 0,279 B6h Na 763
5 85.08,06 15338 6.1 1 4 0,432 0,47 0,462 3 08 uss 12
u.122 0.137 0,150
2 0.465 0.475 0.488 1103 1136 1193
13.2 1 4 0.432 0,457 0,472 3 114 11681 1174
0,2 0,137 0,182
2 0,458 0475 0,483 1018 1112 1165
6lL.8 1 5 Q.39 0414 0480 5 @7 962 1036
Q.114 0,140 0,157
2 0.408 Q.43 0.4/78 929 90 1052




5 max.
934
933
877
911
637
670
283
Ml

64.

(rmmm = 1079)
S avg.
910
284 309
7
867
620 629
654

S min.
a3

an)

Interfacial Tenstle Straims

N

w5
2R 24

23

718 790 88
746 834 8328
602 860 713
515 581 647
971 1620
94 %7 123
27 1m
M 1039 114
a7 846 886
226 203 930
970
927 965
919 973 1010
213 935
750 779
764 8ll 253

2

7%
87

i
= b

768
780

760
731

124
748
an

699
718

B mas.

D avg.
0.381
0,127
0.391

Surface Deflections
()

N Dmin,
4 0.376
0,119
0.376
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oo

G

.
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ags

oaaqa

=88

A .
[= N ]

358

L
j=R =N

BEs

* e .
j= R w )

383

e
f=R =]

GEL

(=N wp

583

s r
Lo o ]

Axle
.

(kmyi}
6.1
13,2
51.3

Velocity

Avg. ven.

6.1

43.9

g1
13.2
50.9

.1
13.4
50,2

13.4

&.1

13,2

Weignt
kilograms
15582

Gross

am

&2

11718

14836

Test
Date
YY MO0

85,08.07

86,08,07

g8s,08,07
85.08.07

85,08.08

Test
No.
6

Seres

Tersile Strains Under Tandem Axle (1.5 m Spacing)-lual

Tire Loads, Site 3, Queber

Table 3.4 - continued

g
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" Smmary of Pavement Surface Deflections and Interfacial

537
%69
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50.1




65,
{mmymm x 1079)
S avg. S max.
a9la 9el
932

Interfacial Tenstile Straims
S min.

N
%

316 873
844 336

652

744
788

718

671 128
74} 959
518

833 43
&5 862 877
719

857

1062

1047

1045

1038

614
852 8%
1014

9%
934

W3

529

3
3
3

IES
770

Tie
764

729
7es

671

677

612

629 &ad 673
632 638

D max.
0,358
0,078
0.378

i avg.
0,345
0,071
0.371

{mm}
0.068

0.361

Surface Deflections

N D mn.

4 0380

g8

cao

=5 —
E?...I
L=R oy}

)
Qoo

728

o ]

0,417
0.119
0.3
0.104
0.450

0.424

0.3%4
0,102
0.411
0.084
0.419

0.409

0,071
0,079
0.3

4 0375
0.

4 0,36

»
L= e

Rg8

»
[l n ]

288

L]
Qoo

o
245
O~

L

odd

8318

e
[} =Nl

858

oo

Axle
Na.

Velocity
(km/h)
&.1

Avg. Ven,

13.2

6.1
13.2
5l.%

6.0
13.2

5.0

5.8

73.2
6.1

1%.2

Gross
We1gnt
kilograms
11827

9585

14582

12500

Test
Dare
Yy.MM.DD
85,08,08

85,0808
85,08.08

8.08.09

No.
108

Tensile Strains Under Taem Axle (1.5 m Spacing)-Dual

Taple B4 - comminued
Sumiry of Pavesent. Surface Deflections amd Interfacial
Tire Loats, Site B, Queber

Test

Series

e

11

50,5




Table B.4 - continued
Sumery of Pavement Surface Deflections and Interfacial
Tensile Scrains Under Tamdem Axle (1.5 m Spacing)-lual

Tire Loads, Site B, Quober

66.

Test Test Gross Avg. Veh, Surface Deflections Interfacial Tepstle Strains
Series Date Helght Velocity Asle {m) {mmy/mm x 10-6)
No. ¥Y.M4.00 | k1lograms {kin/n) No. Dmn, Davg, Dmex, N Smn. S avg, 5 mx,
13 85.08.09 13136 6.1 1 0,378 0.3 0.401 4 845 906 953
0,07  0.089  0.087
2 0.3%4  Q.411 Q.22 a3 931 262
13.4 1 u,3%  0,3% 0,414 4 249 872 %9
0,079 0.0 0109
2 39l 0409 0,417 857 874 B89
0.2 1 0,323 0.30 0.3l 3 498 548 BH1
0.8l 0,089 0,097
2 0.330  0.38 0,373 503 SE] 628
147 85,08,08 13238 6.1 1 0.408 0,409 0.517 3 1011 1071 1130
0,102 .10 0.122
2 0.417 0.427 0.442 1053 1089 1122
13.4 i 3.422 0,434 0457 4 1020 176 112
3,12 0117 013
2 0,447 0,457 0.470 1036 1078 1110
513 1 0,36 0,376 0.191 3 87 a8 949
0.688 0.14 0,114
2 .34 0,401 0,417 862 a3 935
1% 85.08.09 19280 6.1 1 0,503 0528 10.5% 4 1230 1271 176
.27 0.142 0,187
2 0.526 0,536 0.546 1187 1288 1255
3.2 1 0.495  0.531  0.581 4 118 1246 130
0.145 0157 0.170
2 0.528 0.9 0,561 1% 1220 1238
53.6 1 0.442 0467 0,81 31007 1068 1136
0,135  0.145 0,157
2 0,472 0,493 0,878 ez 1121 119




67.
Taple B.5
Sumery of Pavosent Sgface Deflections and Interfacial
Tensile Straim Unoer Tanoem Axle {1.8 m Spacing)-kal
Tire Loxts, Site B, Queher

Test Test Gross Avg. Veh, Surface Deflections intertacial Tens1'lg Strains
Seres Date Waight velocity Axle {mm) {mm/mm x 1077)
NO. YY,MM.00 | k1lograms {kmyn} No, K Dmn. Davg, Dmx, N Smn. 5 avg. 5 max.
12 85,08.09 14064 6.1 5 4 0,%% 0,34 0.414 4 755 790 816
0,086 0.091 0.097
& 0.399 0.414  0.422 73 795 841
13.2 5 4 8,391 0.3% 0,399 4 (23] 703 i
0.381 0,081 0,102
] 0.414 0417 0.422 [250) 702 720
0.5 5 4 0317 030 0,361 3 439 465 4%
0,066 0.4 0.087
6 0.3 0.363 0.3% 451 476 16
10A &5.08.08 laxe 6.1 5 4  0.457 J.465 0.472 4 1067 1005 1129
0,03 0.099 0,14
6 U433 0488 0.458 1045 1088 1109
13.2 5 4 0,478 0,457 0,472 4 1019 1M8 1063
0,071 0,098 0,119
6 0.456  0.483 0,503 994 1018 1048
52,0 5 5 0.384 0.414 0w 4 63 742 776
0,074 0,094 0,112
0.414  0.4729 0,480 7R 775 815
A 8.08.07 22127 8.1 A 4 0,518 0.831 0.4 4 12 1276 129
0,119 0,13 0,142
] 0554 056 0582 1210 1219 123
13.4 5 4 0.58 0.749 0.%66 4 1165 1246 1290
0.114 0,14 0.8
& 0,56 0,572  Q.582 1173 1214 1247
51.2 5 5  0.465 0.500 0.523 3 1014 1060 1=
06,08 0,142 0,160
& 0,472 0,521 0,561 962 1055 1109




Table B.6

Sumery of Pavenn Surface Deflections am Inmerfacia)

Tersile Straims unoer Triaxle (2.4 m Spacing)-Dual
Tire Loats, Site B, Quetwr

68.

Test Test Gross Avg. Veh. Surface Derlections Interfacyal Tensile Straing
Series Dare Welgnt velocity Axle (mm) {mymm x 10-2)
No. Y.ML | k1lograms (km/n) No. ODmn. Davg. D max. N Smin. 5avg. S mas.
& 85.08.07 20082 6.1 & 0,391 0,408 0.424 4 a72 911 939
0.157 0.226 0,201
7 0.414 0.432 0455 873 34 350
0,165  0.193 0.218
8 0,401  0.427  0.450 1 869 915
13,2 [ 0,334 0,390 0.3 4 813 430 238
0,137 0,187 0.175
7 0.406 0.417 0.4% Bl3 a4 835
0,165 0.178 0,148
8 0.37% 0,396 0,42 i 812 &3
51,3 6 0,343 0,35 0,378 3 592 &26 843
0.168  0.173 0.17%
7 0.331 0371 0,3 E72 610 634
0.162 0,180 0,190
8 0,343 0,383 0.3% 543 599 B4l
2 2H.08.06 26145 6.1 ] 0,577 0.579 0.582 3 1268 1331 1381
0.2 .25 0,28
7 0.599 0,806 0.6 1203 1228 1243
0.241 0,246  0.299
8 0.284 0,587 0.587 142 118 11%%
13.4 8 0.546 0.5%4 10,559 4 1285 138 18
0213 0,228 0,241
7 0.566 0,574 0,582 1143 1225 1275
0,234 0,293 0,272
g 0.551 0.564 Q0,282 1125 1171 1233
613 & 0,470 0.48 0.508 b 972 144 199
0.213  0.224 0,23
7 0,483  0.A8  0.526 i) a0 1126
0206 0.229 0,245
g 0,472 0,49  0.518 93] 97 1041
1 85,08.06 31645 6.1 ] Q0.566  0.587 0,607 5 1284 1315 1381
0,239 0,254 0.279
7 0.%87 0.622 0.648 1215 1251 1300
0.269 0.279 0.302
8 0.584 0615 0.640 1169 1217 1248
13.4 8 0,582 0597 0.61% 5 122 15 1335
0.766 0.272 0.279
7 0.818  0.627 0,648 1229 1256 1283
0.272  0.287 0.3k
8 0617 0.625  0.632 1174 1228 1273
58,0 [ 0.538 0,589 0.51 4 1003 1079 vy
0.239 0.259% 0,272
7 0,58 0.,%6 0.582 1047 1083 1124
0.27¢ 0287 0,302
8 0574 0579 0,584 88 102 1140




S max,
1072
1060
1034
1001

719
751
763
1153
1135
1092
1130

69.
1203

(m/rm x 10-5)
Smn. 5 avg.
972 1039
9ol
930 1003
97 973
a7
21
626 675
840 659
1067 1090
1122
1118 1132
144 1083
1052 1069
W60 1089
07 79
=1 a7
276

1087

Interfacial Tensile Strawns

N
4
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(mm)
Dmn. Davg. D max.

Surface Deflections
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Semary of Pavement Surface Deflections and Imterfacial
Tensile Strains Uver Triadle (3.7 = Spacing)-tal

Tire Loags, 3ite 3, (ueber

Table B.7

Series

Tesr

g T w0 <t
%2
mmm 3 ~ 7 - < o “ < “
g38 | ¥ = = ° = ¥ N - 5
= >
5
)
§55 3
£5: : :
pg3 | 8 5 8
55 | 8 % &
MBS | g m 3
¢ {8 -

1065
1118
72

1076

123 loae
03 1057
109 1082
6% 30
739 810
&R9 an 866

4
5

0,511
0.170
0.569
0.201
0.574
0,465
0,165
0.513
0.178
0.533

0,505
0,163
0.55%
0.19G
0.566
0,145
0.49%
.163

0,
.

6 0.4]17
d.122
0.472
0.150
0.478
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Tensile Scrains Under Tanoem Axle (4.9 m Spacing)-Dusl

Sumwary of Pavesent Surface Deflectians and Intertacial
Tire Loads, Site 3B, (ucbec
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SITE 4
QUEBEC
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72.

Pavement Response to Heavy Vehicles Test Site

Province: Quebec Date(s) of installing Instrumentation: Nev, 2 1984

Site Location: Hwy Chemin de la Rividre Blancha, Sr—Casimir de Portneuf. Approx. 73 km
wast of Quebec Ciry, L8 km north of sites 1 and 2 (via Road 361)

AADT: % Truck Vol: __  No Records
Site Descriprtion: The site is locaved on rhe norchward lane of 34 twe lane local road.
In that atea, cthe road is cur inro a flat clayey terrain. The norehern end of rhe two

adjacentr sections (3 and 4) is build on & clay fill due o a swmall gully. Conscruction
wvas completed in novemper 1984 but only rhe rwo site were paved,

Srructure: IAstr. Lane Width 3.0 m. Adjacent Shoulder Width 1,0 m. (60 m sescion be-

glde conrrol box
Shoulder Type_ Gravel = & m shoylder

AS
Companent Type Constructedq Details
Layers Thickness
{mm)
Surfacing AL 56 A.C. Type MB3
Base
Layer(s) GCranular 150 Crushed Graniric Gneiss.
-19 mm
Subbase
Layer(s) Granular 450 Cranitic Sand.
Subsail 1 Average: L.L. = 30
ay I.p. =13
Cross-Secrion
- — B e 1000 < ac
———
150 Granular base
2.
450 CGranular subbase
TTET BT AT ET = TR E T ETETRIEITETETE
Suhgrade




PAVEMENT IMPACTS FIELD PRUGRAM

Test Site: 4 - Quebec

Test Dates: 55,U08.14 - 85.08.19

Vvehicle Loadings:

Axle
Configuration
Single Axle
Tandem (1.2 m}
Tandem (1.5 m)}
Tandem (1.8 m)
Triaxle (2.4 m)
Triaxle (3.7 m)

*Number of tandem axle loads

Comments:

1.

(14)7

Gross Weignhts

(kg)

glg2 11127
13582  lawon w2327
9445 o 15582
14u64 1838z 22127
20082 26149 31645
2009 26036 31604

73.

Three (3) deflection and three (3) strain transducers installed and

operational during testing.

Moderately high pavement temperatures (30°C) encountered auring

testing.
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Tersile Strains ey 8160 kg Single Axle-auml Yire Load,

Site 4, Quebec

Samary of Paverent Surface Deflections o Interfacial

Table 4.1
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Table 4.2 75,

Spmary of Pawmert Surface Deflections am Interfacial
Tersile Strains Under Single Axlelual Tire Loads,

Site 4, Quebec
Test Test Gross Avg. ven, Surface Deflections Interfacial Tensile Strains
Series Date Weight velocity (mm) {mmymm < 1076)
No, Y M. | kilograms {km/n} N Bmn, Davg. D ms, N Smin. Savg. S max.
-
144 25.08.19 g132 6.0 § 1097 1138 1.166 1 &40 674 o
13.0 4 1.126 1.3 1.158 3 8 589 605
53.3 5 1011 108 1.0654 31 48 4439 503
13 25,0819 11127 6,0 4 1.29% 1,31 1.354 3 an a2 498
13.0 4 1.27% 1.295 1.336 4 427 456 475
49.4 h 1146 1189 1.242 3 4w 7 427




76,

(1.2 m Spacing)-Dual
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Wetgnt
kilograms

Gross

13582

18100

22321

Test

fare
YY.M. 00

85.08.17

85,08,16

85.08.15

Test
Na.

Series

Sumwery of Pavement Surface Deflections amd Interfacial

Temsile Strains Under Tardem Axle

Tire Loats, Site 4, Queber

Table 4.3

n

5
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=

Serfes

Tersile Strains Under Taroem Axle (1.5 m Spacing)-ual

Seméyy of Pavement Surface Deflections am Interfacial
Tire Loxds, Site 4, Quebec

Table 4.4

[ )
B,
— L M~ Lol o Ly 1wy [y} on o P~ a1 ) e [na ] un — L) [ ™
P EIEEERRSBBERELIYEERLARBEE A E S B SR 8 H
n.._v_.— v — —+ — —
M,Mua.._ D I 2 g o® T T R R m oM w0 ol o o o o m e
27 B8R ¥ EILBEISTEE I RRA AT RERNTYTSE 8B Y B 4
= R
.Nm.
[ = [ o] [Ts] P~ w3 [ I~ o3 w — w — ~
B 2B R 32 F Y F T AN BBTES BRI FIYTLYTE AR
m (¥4}
= = ™ < <+ g un 1 v] =t =t Ll < b T4 < =+ <+
» =2 un - on [ Ty ] [=2] v Q..m B G [ w o Th u
— r~ —
8 B B85 258 32 388 #83 388 335 SCYH €32 P22 938 ¥R8 g8z
- L) L) " [ " L " [ ) » » » L4 LI L I [] - L] n - 1 ] = p L] " - 1] 1] L 1] » Ld
w“ =1 [ e ] oQo jn X o i} D o¥F Qo DO O [= R = laN ol — 3 O O — - — [ N = I
_,.m._ o n = — Q — = 1T SRS ~ SRR yurnw
= N%g H§E 888 4 248 B8% 883 B 5 =3 ZRF BE &
g 3 128 855 B58 999 GRE SR Uxd R84 RIS 338 a3 238 289 48§
M...m..ﬂ o9 Co D009 S90d ogod Ofdga oOood d909 gdodd S5 4 A04 0998 S0 em oA d44
E!\ﬂ. r~ ot~ [TaQtyl 't i ¥ [ o3 o ur — — ~ = —t o — — e [
g E 538 8% 885 E8% I88 5§88 432 783 282 288 Y% 33y 2mB B
- L) L 1) L] L r » " 1 - - » - 1 * 1 1] " L L3 [] 1] [ n - [ L] L [] i [3 L) L L L] 1
C\Hdv ] (=N o) o000 [ e e ] [l w2 e ] [ N ] D oD [ N ) [N R — — O o Q — D — Q3
=z o w " w o o <+ w - <+ w o+ <+ w
mm — (37 ] — o — o — L] — (31 ] — [} — (2 1] — Lot ] — (3] — - (37 — [ ] —F (3] — (27 ]
.
H_WM o P — w0 ™ — ) a uwn o o a o =] <
e o o 3 a o ] u o — w ol 1 e o 3
> L ~—
=L T»
t% uw y w
wr [
wmw 2 & 1 @ 2
—_— — = " —
7
= = = 9 M 2
y—W' » 1] » - *
§3% | & 3 8 5 8
= 8 B 4] B 2
M. — o ™ I o




78.
ale
718
738
vea

S max,

(mm/mm 5 10-6)
Smn. 5 ava.
a7l 717
663 652
&0 660

637

Interfacial Temsile Strains

N
)

%2 349
25 965

789
760

g1l
£9]
6l6
975
974
816
581
1083
978

1085

828
837
635
673
932
931
785
165
570
527
957
521
210

742
752
b72
869
&93
719
2
768
87

515

820 563 a0
%6t 632

472

491
451

461
436

410

411 437
9% 401

387
3%

D rax.
0.754
0.391
0,770

D ava.
0,739
0,361
0.7%2

{mm)
0 mn,

0,335

Surface Peflections
0.729

4 Q714

N

3a8

(oo Nol

EEE

[
[l =Ne]

953

]
(=R

1.138

Q.602
1.138

1.077
0.577
1.107

1.034
0.554
1,067

4

H83

)
oo o

38

o9oa

HE

Py r
oo

L

..
dod
gea
T
[ow Moo o |

224

oS0

Axle
No.
1

6.0

Avg. Ven.
Velocity
13,0
52,3

{km/m)

5.8

52.0
5.8
2.9
1.7
6.0
13,0

12,9

0.2

5.8

12.9

wWeignt
k1lograme
8108

Gross

11718

11827

14936

9555

Tast
Date
YY. MM, 00
85.08.16

B (B.16

85,08,16
86,08,156

85,08,17

7

No.

Tersile Strains Unier Tamem Axle {1.5 m Spacing)-fual

Sy of Pavement Surface Deflections and Interfacial
Tire Loads, 5ite 4, Quehec

Table 4.4 - conTinued

Test

Sereg

A

9

1A

1B

326

Ev

nz

2

50,7




79.

Tensile Strains Under Taem Axte (1.5 m Spacing)-lual

Sppary of Pavegent Surface Deflections and Interfacial
Tire Loads, Site 4, Queber

Table 4.4 - continues
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80.
Table 4.5
Sumary of Pawesent Surface Deflections and Inerfacial
Tersile Strains Under Tanem Axle (1.8 m Spacing)-lual
Tire Loads, Site 4, Quehec

Test Test Gross Avg. ven, Surface Deflections Interfacial Tensﬂg Strawns
Seres Date Weignt Velocity Axle {mm) (mmy/mm x 1079)
No. YY.MAI0 | kilogram {kmyn) N N Dmin. Davg. D max. N Smn. Savg. 5 max.
12 85.08.17 14064 6.0 5 4 0970 L003 1.038 4 &4 929 1081
0,373 0.437 0.488
6 0,970 1.0 1,04 931 1002 1064
13,0 5 5 1,006 1.49 1.0%0 4 884 gz2 959
0.439 0.478 0.526
& 0.97% 1,020 1.0 8% B35 219
5).% 5 6 0.8l 0,92 0,830 6 516 646 775
0.3 0,368 0,401
] 0.810 0.833 0.859 1l M2 691
108 85.08.16 382 6.0 5 4 l.22  1.257 1.283 4 98 1041 1095
0.551 0.5 0.810
6 1,214 1252 1283 80 0% 1060
13.0 5 4 1297 128 1331 4 al 876 310
0.577 0.597 0607
& 1.214 12713 1.2% a2 &4 a4
49,6 5 5 1,082 1,133 1,17 3 600 645 e
0.472 0488 0.518
& 1.07 1,100 L1486 636 658 &7
BA 88,08.16 22127 5.8 5 4 1.930 1,483 147 4 90 104 0%
0,625 U663  0.681
B 1.463 1488 1,511 929 954 980
12.9 5 4 1.407  1.40 1486 4 85 83 927
0.640 0,655 0,588
& 1,32 1,427 1,473 ax 826 344
M7 5 4 1,326 1.3 1382 4 568 £93 629
0.587 0.610 0.840
6 1,311 1,3% 1,374 500 544 606




8l.

S max.

Interfacial Tensile Strains
{mry/mm = 10-9)
Smn. S avg.

N

452 466
438 a5]
456 479

43]
415
43]

457
470
364
383
913

881

a7 421
397 413
375 437
330
235 2% 332
77 7%
al 837
308 848

4
5
4

663 31
£93 712
715 763

633
673
657

a2
47l
458
1294
1345
1363

452
453
463
1256

1295

1277

397
415
1222
1259

1193

=88
— od
—~ =
s 2 5
= & H
.I-ml

w
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D Max.,

Surface Deflections
{mm)
D avg.

N Omn.
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EEEEE

00100
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X BEERZ
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ALERE
lnlal

Azle
NG,

Velocity
(km/n}

i Avg. ven.

5.8

5.8

50.4

13.0

12.9

&.0

50,1

12.9

wWelgne
k1 }ograns

Gross

20082

26145

31645

Jare
yY.MM. 00

Test

86,08,16

2.08,15

25.08.14

Test
No.

Sertes

Summary of Pavement Surface Deflections and Interfacial
Tensile Strains Under Triaxle (2.4 m Spacing)-Dual

Tire Loats, Site 4, Queber

Table 4.6

1

8l5

1036

924

773
779

72
850 909

5

3.1




5 max.
519
430

8z2.

477
510
478

(mm/mm = 10-8)
S avg.
454

Interfacial Tensile Strainc
S mn.

N

459

476

428 a4

™ 33
% 360
353

30

432
458 466

413
41

374
7%

81

766
74

631

758
s

691

&9l
142
694

628 EAT 679
674 710 744
600 636 665

88 8
353
58 8
L3213

782
780

777
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670
%4
752

3

603 632 55
& 628 855
68 643 653
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Axle
No.

velocity
5.8

{km/n)

Ava. veh,

13.0

50,7

6.0

13,0

£1.8

5.8

13.0

Gross
Weignt
kilograms
2060/

26036

31664

Test
Pata
YY MM.OD
a.08.17

85.08.16

85.08,15

No,
1B

Tasile Strains Uner Triaxle (3.7 m Spacing)-lual

Smery of Pavemer Surface Deflections and Interfacial
Tire: Loats, Site 4, Qutec

Taple 4.7

Test
Series

3

532

552

477
513

511

435
511
472

5.5




SITE &
QUEBEC
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84.

Pavement Response o Heavy venicles Test Site

Province: Quebec Date{s) of installing Instrumentarion: Nov. 2 1884

Site Location: Hwy Chemin de la Riviire Blanche, Adjacent ro site #3.

AADT: % Truck vol: No Records

Site Descripcion: Tdem site #3.

Stfucture: Instr. Lane width _3-Om. Adjacent Shoulder Widrh 1.0 m.
Shoulder Type Gravel

As
Component Type Capscrycred Cecails
Layers Thickness
(mm)
Surfacing AC 56 A.C, Type MB3
Base
Layer(s) Granular 200 Crushed Granitie Gneiss.
0=19 mm
Subbase
Layer(s) Granular 550 Granicic Sand.
Subsail Clay Average: L.L. = 30
I.P. = 13

Cross-S%ection
~—— 00— |+ (000

56 AC

200 Granular base

%80 cranular subbase

T e T N E S I TS I RN ETEl

Subhgrade

ARC



PAYEMENT IMPACTS FIELD PROGRAM

Test Site: 5 - Quehec

Test Dates: 85.04.14 - 85.U8.19

Vehicle Loadings:

Axle
Configuration

Singie Axle

Tandem (1.2 m}
Tandem (1.5 m)
Tandem (1.8 m)
Triaxle (2.4 m)
Triaxle (3.7 m)

*Number of tandem axle loads

Comments:

1.

Three (3) deflection and three {3} strain transducers installed and

aperational auring testing.

Computer hardware walfunction resulted
reference datum from the null position for two (2) aqeflection
transducers, with no loss of data.

Moaerately high pavement temperatures

testing.,

(14)%

Gross Weights

{kg)

9182 11127
13582 18100 22327
5445 to 19582
14064 18382 22127
20082 26145 31645
20504 26036 31664

in a displiacement of the

(30°C) encountered during



86.

Tensile Strains Uner 816D kg Single Axle-aual Tire Load,

Site §, Quebor

Summry of Pavenert Surface Deflections and Interfacial

Table 5.1
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Table 5.2
Sampry of Pavement Surface Deflectiars amd Inerfacial
Tersile Srrains Under Single Axle-Dual Tire Loads,

Site 5, Quehec

87.

Test Test Gross Avg. ven. Surface Deflections Interfacial Tens1le Strains
Sertes Pate Wergnt velocity {am) (mm/mm = 10-6)

No. YY.MM.DD, | K1lograms {km/n) N Dwmin. Davg. Drmox, N Smin. $avg. 5 mex.

144 85.08.19 o182 6.0 1,031 1,082 1,102 ) 815 835 876

13.0 4 1.031  1.089 1,108 4 768 787 3

49.9 5 0,94 0,97 0,99 3 £28 a3] 245

13 8.08,19 11127 6.0 4 1.201 1.219 1.234 4 670 703 04

13.0 4 1,206 1,214 1224 4 ble 235 a51

49,2 4 1.049 1.110 1.204 4 490 A23 567




88.

Tensile Strains Uner Tanim Axle (1.2 m Spacing)-lual

Sumery of Pavement Surface Deflections and Interfacial
Tire Loats, Site %, Quepec

Table 5.3
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Tensile Strains Under Taem Axle (1.5 m Spacing)-Dual

Samnry of Pavement Surface Deflections ag Interfacial
Tire Loags, Site 5, Queber
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90.

Table 5.4 - conttnued

Sumery of Pavement Surface Deflections and Interfacial
Tensile Strains Under Tandem Axle (1.5 m Spacing)-fual
Tire Loads, Site 6, Quebec

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensile Strains
Series Date Welgne velocity Axle {mm) {mmmm £ 10-0)
No, WMMLD0 | kilograms {knynt) N3, N DOmn. Bavg. 0 mx, N Smn. Savg. S rmax,
7 &.08,16 910 6.0 1 4 0,738 0,777 Q.85 3 775 836 941
0,23 0,361 0,406
2 0.762 0.785 0,813 68 758 0l
12,9 1 4 0,770 0,70 0.7 Z 720 766 Bl
0,330 0,353 0.373
2 0.747 0.762 0,786 614 6493 771
5.8 1 4 0.6 0.5 0,62 3 435 443 40
0.23% o2 0,310
2 0,599 0,607 0.617 337 377 417
A 50816 1718 5.8 1 2 1,01 Lag L9 4 976 1038 1108
0,518 (.21 0,521
2 1006 1.015 1.031 &85 950 1091
13.0 1 3 099 092 0,978 4 706 768 857
Q.41 Q.40 0,505
2 0.93% 0,93 0,943 761 777 an
8l.2 1 2 0,808 0812 0818 2 540 B26 ng
0,482 0,816 0.%9
2 0,841 0,93 1.0 431 569 706
9 85,08,16 14936 5.8 1 i L1200 1.1 1.128 4 862 a0 92
.56 0,58 0,807
2 1,153 1,163 1171 807 885 939
12,9 1 4 1049 1.079 1. 1B 4 79 e 205
0,498 0,546 0,574
2 1.067 1.115 1.161 127 762 787
51.8 1 & 0.84 0.884 0,919 3 537 69 679
0.43 0.486 0.518
2 0.%45 0.965 100} 531 590 667
1A 5560816 11827 6.0 1 4 0930 0947 0,93 3 1110 1157 123
0.447 0,472 0.498
2 0.975 4,991 .01 1047 1126 1172
13.0 1 3 0,92 0,937 0.970 3 20 %L 14
0.447  L.470 0,490
2 0,98 0,97% (.98l %06 934 1083
H1,2 1 2 0,721 0.7%9 0,798 2 634 717 793
3,368 0,373 0378
2 0.77% w78 0.815 524 616 708
ue 85.08.17 9550 5.8 l 2 0714 0719 072 4 547 584 651
0,335 0,38 0363
a 0,726 0.7 0.7% 476 551 640
12.9 1 4 0688 0,709 0,79 4 451 508 545
0.8 0,38 0,391
2 0,60 0,729 0,782 87 456 5l5
51.6 1 4 0,874 0,57 0.587 2 329 356 3
0,287 0,30 0,383
2 0,54 0.8 0,632 318 39 ot




142
&47

Q1.

{(mm/mm = 1076}
732
597

Smn. S avg, S max.

678
617

Intarfacial Tensile Strains
616

N

652 710
582 04

594
560

557
1039
1083

515 a72
513
83 948
£l

3

978
1049

a4

D maa.

Surface Deflections
(rm)
D avg.

N Dmin.

HEe8

L)
= R o]

454

)
[=JeR]

283

)
(=R

0.8%6
0.569
0.912

0.531
0,521

0,852

BEZ

L ]
[ e ]

283

L)
ooy

393

dda

Axle
Na.

Avg. Ven.
Valocity
(kmvn})
6.0
12.9

82.0

81.9
6,0

13.0

We1gnT
k1lograms

Gross
14582

12600

Test
Date
¥Y.Mq.00
86.03.17

86,08.17

Test
N
1

Serijes

Tensile Strains Under Tawdem Axle (1.5 m Spacing)-Dual

Sumary of Pavement Surface Deflecrions amd Interfacial
Tire Loats, Sive 5, Quebec

Table 5.4 - continue

12

BIG 132
594 7
577 617
527 574
1 55 507
459 477 494
471 202] oh2
3 43 525
701 20 740
653 694 752
569 652

631 758
551 570

560 634

498

2
3

0.777
0.434
0,815
0.978
0,607
0.937
0.919
0.511
0.767
0.439
0.803

0,952

0.759
0.422
0,800
0,808
0.475
0.813
0.757
0.527
0.790

0.744
0.422
0.7717
0.408
0,737
0,455
U874

4 0,72
4 0,871
0.742
Q.46
0,775

3
3

5.8
13,0
49.4

6.0
13.0
49,9

80,9
.08.19 13136
13236

85.08.19

14A

13




Table 5.5

Smary of Pavesent Surface Deflections amd Imterfacial
Tensile Strains Unier Tadem Axie {1.8 m Spacing)-Dual

Tire Loads, Site 5, Queber

92.

Test Test Gross Avg, Ven. Surface Deflections Interfacial Tensile Strains
Series Date weignt velooity Axle (mm) {mmymm = 10-8)
No. Y.ME.00 | kilograms {kevin} No. Gmn. Davg. 0 mex. N Smn, Savg, Spmax.
12 85.08.17 14064 6.0 5 0,945 0,978 1.008 4 1032 1109 1153
0.42 0,468 0.433
& 0,930 0.970 0,991 1032 1070 113
13,0 ] 0986 0,998 1.0 5 L) 1007 1089
0.478 0.49 Q.50
& 0.9%2 0,98 0.9 95 1000 14
50,9 L 0.744 0.7%  0.8%9 3 200 812 an
0.310  0.388 0.4
& 0.759  0.818 0,914 651 750 312
3A 0816 22127 5.3 2 1,392 1.440 1.493 4 1014 1041 1071
0.648 0.70% 0.767
-] 1.387 1.466 1.519 972 1030 1075
2.9 5 1.34 1,425 1,495 4 a0l ‘335 %62
0.663 0,891 0,729
8 1.384 1.420 1.458 888 w8 99z
.7 5 1.161 1.206 1.2% 4 063 716 7197
0.533 0,572 0,643
-] 1.247 1.284 1.367 678 711 777
104 85,08.16 18382 8,0 [ 1,282 1.267 1.288 4 1083 1108 il3a
0,559 .53 0.625
4] 1.242 1.278 1,306 7 1161 1159
13.0 5 1,232 1.262 1.283 4 931 1021 1088
0,569 0,504 Q.617
6 1.2% 1.242 1,255 985 1039 11
5.2 5 1.ul8 1.089 1.128 3 718 781 844
0.43%¢ 0,483 0,513
6 1,039 1.082 1.130 654 705 774




93.

Table 5.6

Sumewy of Pavement Surface Deflections and Interfacial
Tensile Scrains Under Triaxle (2.4 m Spacing)-ual
Tire Loads, Site 5, Cueber

Tast Test Gross Avg. Vah. Surface Deflections Interfacial Tensile Strains
Series Date welgnt velocity Axle () {rm/em = 10-6)
No. YY.M.00 | k1lagrams {km/n} No. N Dmin, Davg. 0 mex. N Smn. 5avg, S mas,
b 85.08.16 20082 5.8 5] 3 0.978 0,96 1,024 4 506 a4 614
0610 0.548 0,673
7 1,082 1113 1.168 536 243 58]
0.2 0,663 0.74
8 0,998 1.044 L0 528 267 &0
13.0 & 4 1.011 1.041 1,064 4 585 a2 624
0.63 0671 0.693
7 1.9 1,20 1,138 495 524 564
0.660 0,673 0.698
8 .6 1.0 1.0%4 511 555 548
49.1 b 3 0,92 0,97 0,92 2 450 475 499
0.561 0,607 0.638
7 0.%45 0,988 1,041 377 382 406
0.607 0,635 0,665
8 0.851 0.3281 0.904 379 428 176
2 &.08.16 26145 5.8 8 4 1.214 128 1,32 4 a3l 98 10%
0,823 0,879 4,914
7 1.361 1.417 1.443 930 100 1061
0.823 0,884 0,94
8 1.250 1.3e 1.344 1003 1032 1093
12.9 & 5 LZ24 1255 1,280 5 a1 861 9%
080 0.843 0,88
7 1,369 1,397 1.433 795 842 |ql
C.238 w69 0,907
g 1,242 1.285% 1326 235 867 2]
0.t 6 3 L6 L074 1,105 3 08 748 730
Q.74 0,775 0,785
7 1.18] 1.217 1.2% 45 &6 751
0,77 0,795 0.8l
8 1.102 1.123 1.138 628 885 126
1 85,08,14 31645 6,0 b 3 1,519 1.582 1,648 4 1352 1422 1044
.93 1.6 1,13
7 1.866 1,755  1.819 1523 1655 1598
1,431 1.072 1.118
8 1.595 1,651 1.720 1475 16802 1519
12,9 & 3 1537 1.%65 1,582 4 1283 1306 136
i1.049 1,080 1,087
7 1.766) 1.770 1.791 1311 1397 1502
1.062 1.074 1.097
8 1.618 1,638 1,648 1227 133% 1417
52,3 6 3 1.36% 145  1.554 30 10\l o 1A
0.9%8 1.024 1.135
7 1.0 1.6681 L7775 1061 113¢ 1267
1,026 1.110 1.232
8 1.508  1.57%  1.697 1044 1167 1335
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0.424
0.

D avg,
0.818
0.419
0.874

0,902
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Surface Deflections
{mm}
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Tensile Strains Under Triaxle (3.7 m Spacing)-Dual
Tire Loads, Site 5, Quebec

Table 5.7
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86.

Favement Response to Heavy Vehicles Test 3ite

Province: Cntario Cate(s) of Installing Instrumenracion: Ocr=Nov. 1984

Sire Location: Hwy 7 Peterborough Bypass, approx. 2.0 km easr Jot,.
Highway 115,

AADT: 7800 % Truck vol: 12,.5%

Site Pescriprtion: This site 1s on the west bound Ne. 2 lane of new
construction to twin the existing hlghway. Topography is mainly flat
broken by a number of drumlins. The subgrade varies from s1lty sand to
a clayey sand. The ditchline is approx. 1.0 m below the edge of
pavement.

Structure: Instr, Lane wWidth3.78m. Adjacent Shoulder Width0.5 m.
Shoulder Type Paved
As
Component Type Constructed Detaile
Layers Thickness
{mm)
Surfacing AC 114 70 mm HL 4 (24 frs)
40 _mm HL 1 AC 85/100 Esso Montreal
Base .
tayer(s) Gran. A 150 Grading Charc
Supplied
Subbase Gran. C 350 Grading Chart
hayer (s} Supplied
Subsoil 3;1“’ 54~
Clayey
Sand
Cross~Sectian
I l m, 200 ’ 273 , 75 "o f.m 7
l el - |
! 19amm
! EE ?o’;o’
— -— k% !—"& |
BherEE S S mes =3 e T 7
"'_,..-"' —3% \[ .
— —_..-r""..‘.-‘
[ 12dmm CRam &
“"-.'..'F. :as%-—z:“:' ="

ARC



PAVEMENT IMPACTS FIELD PROGRAM

Test Site: 6 - Onptario

Test Dates: HH.U7.17 - #o.07.19

venicle Loadings:

Axle
Configuration

Steering Axle
Single Axle
Tandem (1.2 m)
Tandem (1.5 m)
Tandem (1.8 m)
Triaxle (2.4 m)
Triaxle (3.7 m)
Triaxle (4.9 m)

*Number of tandem axle loaas

Comments:

1. Two (2) deflection transducers and three (3} strain transducers
installed. Ome (1) strain transducer not operational during testing
and deflection transducers transversely wisaligned approximately

100 mm.

2. High pavement temperatures (35 to 40°C) for the majority of the

testing program.

(17)*

Gross Weights

(kg)

3790 5110
9lg2 9570 1llazz7
13582 18100 22327
5445 3] 19230
14064 18382 22127
20082 26145 3lb45
201U Z6U36  3lbb4
25836 31995

87.



T4
26.3

3

88.
25.8 24,5
28,0

T2

Tamperatures ()
26.5

Asphaltic Concrete

25,5 2.8 24,4 233

26,8
9.4 293

1l

@ Qo
£48
0 MO GO
& ot
2m3
w3 un
- » Id
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o0y
. ]

L
[ M ¥]

o gy
LI

g

< ur U
LI

o~
[ [ »
P
m o
Q ra
L] n "
o o
WD
PR
—t -
o

h 3
P

49
397

S max.
343

)

471

35

S avg.
339

{mm/mm = 10

Interfactal Tenslge Strains

N 5mn.

4
824
650

792
617
1141
1039
73
525
407
374

]
4
3
4
4
3

1234
1146
792

1177
1079
762

1026
731

1141

3
4
3

446 1463
1338 13@
953 ga2

1326
1305
922

0 mex.

Surface Deflections
(m)
0 avg.

D mn,

N

0.533
0,521
0,511
0.470
0.450
0.457

0.465
0.434
0.437

462

417

-409

0.513
0.486
D.488
0,495
0.433

u.518

0.498
0.4:0

U470

0,490
3 0.465
0.455

Avg. ven.
velocity
{kmvn)

6.0
14.

ED

6.4
14,3

Test
Date
Yr. M.

85,0717

85,0717
85.07.17
8.07.17
8.07,17
#.07.18
20.07.18

856.07,18

85,07,18
8s.07.18

teries
No.
1

Test

Tensile Strains Under B160 kg Single Azle-Bual Tire Load,

Site 6, Omario

Sy of Pavement Surface Deflections ama Interfacial

Table 6.1

2

EA

1
4
5
6
7

[

10A
1@

9




EES

Tensile Strains Under 8160 kg Single Axie-fugl Tire Load,

Site 6, Ontario

Supary of Pavement Surface Deflections aml Interfacial

Table 6.1 - continued
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100.

Table 6.2
Smary of Pavement Surface Deflections and Interfacial
Tensile Strains Under Steering Axle, Site 6, Ontarfo

Test Test Gross Avg. Veh. Surface Deflections Interfacial Tensile Strains
Series Gate Weign velocity (rom) (mm/mm = 10-6)
Na, YY.M,00. | kilograme {km/h} N Dmin. Davg. D mx. K Smin. 5avg, 35 max,
148 a5.07.19 3790 6.1 4 0.4% 0427 0.457 3 olé 662 nl
12,9 3 0,391 0.399 0,306 4 LN | ) 597
43,3 4 0,33 0.389 D0.482 3 LX) 45y 466
18 85.07,19 5110 5.8 4 0.4 0,503 0,511 4 920 a2 960
12,7 4 0,470 0,490 0,506 3 752 80 825
48,1 4 0,439 0447  0.455 3 4 504 812
Table 6.3
Summry of Pavepent Surface Deflections and Interfacial
Tersile Strains Unier Single Axle-Dial Tire Loads,
5ire 6, Ontario
Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensile Strains
Saries Date WetgnT velocity {rm} {rmymm = 10-8)
No. YY.MLOD, | kilograms (km/n) N Dmin. Davg., D ms. N Smin. Savg, S max.
144 85.07.19 918 6.0 4 055 0523 0,544 4 R74 534 612
13.0 4 0488 0.511 0,533 4 o) 508 817
48.0 4 0482 0,474 0,480 4 370 377 386
154 85.07,19 970 6,0 4 0.887 060 0.6 3 941 Ghh 67
13.2 4 0% 059 0.6 3 722 741 ;]
.2 4 0.513 0.528 0.4 ? 533 540 247
13 8.07.19 17 6.0 4 0569 0,589 0602 4 613 B23 637
13.0 4 0,5 0,49 0,587 4 508 525 545
49.1 3 0.518 0,5% 0,589 3 418 L vrd 426
€0,.8 3 0,521 051 058 3 33 34 366




Table 6.4

Summery of Pavesent Surface Deflections ao Interfacial
Tersile Strains Unger Taiem Axle (1.2 m Spacing)-Dual

Tire Loads, Site 6, Ontario

1401.

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensile Strains
Sertes late WelgnT velocity | Axle {rmm) (mmyam x 10-8)
Na. YY.MM,0D | kilograms {km/n) No. Dmn. Davg. D nmex. N Smn Savg. S max.

11 85,07.18 13582 6.0 b 0.566 0.579 Q.59 4 1489 1827 1563
g.1%8 0,216 0,2%

7 0.574 0.587  Q.607 1317 1380 lae

13.0 f 0.513 0,528 0,561 3 130 1315 1313
0.175 0,18 0,718

7 0,521 0,544  0.%9 1181 1196 179

5l.2 5] 0.480 0.505 0.518 3 937 547 34
0,206 0.221 0.257

7 0,488 (0.518  (.538 374 89 914

9 #6_07,18 15100 0.0 & 0.%)  D.54  D.59 4 as 834 854
0.193 0.221 0.23

7 0.%9 0.584 0,607 pios! 804 821

13,0 [ 0,551 0,569 0.587 3 867 ea3 ne
0.198 Q.229 0.257

7 0.566 0,587 0.610 666 879 &%

51.3 [ 0.528 0.554 0.577 3 Bl 547 567
0.241 0.2%4 0,272

7 0.551 0.5%64 0.587 529 646 %64

5 as,07,17 2327 &8 [ 0.777 U790 0,808 4 1216 1236 1246
0,330 033 031

7 0.735 Q0,805 0.826 1105 1117 1120

12.9 6 0.663 0.706 0.734 3 1113 1130 1153
0.264 0,290 0.3

7 0.688  0.737 0,770 1011 1048 1068

52.0 & 0.678 0.696 0.726 4 I 1] 863 849
0.295 0,325 0,31

7 0.714 0.724 0747 8a a3 226




5 mex,
488
451

102.

(mimm = 10-6)
5 avg,
48]
431 438

Interfacial Tenstle 3trains

N Smn.

e - 39
361

4

313
33
821
507

s 03
307
574 593
569
07
494

3

379
=83 408

357
361

D max.

{mm)
Dmn. D avg.

Surface Deflaections

N

[Fa i ]
= 8
o1

[N
Qo> a

488

oo

§8%

L
oo

=FE:

- ¥
oo o

Axle
ho,

Avg, Veh,
velocity
{kmyn)
5.9

12,9

5.8
12,9

2.9

48,6

0
Gross
Weignt

kilograms
10845

10345

Test
Qara
YY.MM, 00
85.07.17

8.07.17

1

Mo,

Tensile Strains Under Tandem Axie (1.5 o Spacing)-lual

Table 6.5

Sumary of Pavement Srface Deflections and Interfacial

Test

Tire Loats, Site 6,

z

543

500 504
a78

454

¥ 30
36

758

861

610

475

458

1290

1215

1069

775

759

12

537
4%
a2 482
37
307
w2 786
62 724
656
453 a7
423 433
1195 1283
148 1187
1072 1098
1049
742
&8 729

1016

3
3
4
4

C.218
0.112
0.231
0.330
0,107
0.358
0.264
0.104
0.274
0.551
0.168
0.574

196
7

0.251
0,081
0.251
0.526
0.140

0.549

3 0,178
0,074
0.1%

3 024
0.081
0,234

4 0.4%
0.119
0.518

6.0
2.9
50.4

6.0
12.9
51.0

5.8
12.9
8.7

5445
6632
15336

8.07.17
8.07.17
8.07.17

3
4
5




}

S wex.
1439
1299
1236
1137

897

103.

S avg.
1404
1257

827

1130

{om/em = 10
1210

N 5 min.
1354
1213
191
237

1122

Interfacial Tenstle Strains

3
3

405 08 410
37 391

=33

3B
33

330 335
313 323

248
247
476
451
3%
25
863
520
474
456

515

22 245
28 243
508 5% 4
499

43%

317

07

817 541
486 503
462 466
40 8

3
q

335 32
292 3 33

124

D max.
0,599
0.193

0.630

0,150

D avg,
0.574
0.147

0.589

Surface Deflections
{ovm}
N Dmn.
4 0.551
4,122
0.561

&4

[=l= Ra]

Bl

L]
[ej= Rl

RER

Sa o

SR

- .
S oo

L

»
agQc

B58

oo

Q.112
0,297

0.274

0,264
0,300
1.076

0.1
0.279
d,389

0,107

0.399

4 0,378
0,087
0.378
0,287
0.071

EE

o4daq

RER

Y
o0 o

M
58
r

]
[ =g ]

Azle
No.

1

veloC1ty
{kmvh)
é.0
13.0
51,2

Avg. Ven.

2.8

12,9

5.8
12,9
49,4

6.0
13.0

50.5

48.9

Gross
WETgnT
kilograms
15582

Ealec]

8209

1113

Test
Date
¥r1.MM.00
85.07.17

6.07.18

85.07,18
85.07,17

Test
Na.
6

Seres

Tensile Strains Under Tandem Axle (1.5 m Spacing}-lual

Sumsary of Pavement Surface Deflections ang Intevfacial
Tire loaks, Sive 6, Onvario

Table 6.5 - continued

7

=)
&8

an
7582
715
576
%61

811

793
737
634
549
539

851

758
726
674
528

511

4

0.52

0,533
0,472
0,175
0,511

0.15

0.498
0,142
0,455
2,150
0.485

0,511

a.11%
0,480
0,137
1.470

4 0,483
4 0.4

1
1

14936 6.4
13,0
51.3

86.07.18

9




Table 6.5 - continued
- Smmery of Pavesent Surface Deflections amd Interfacial
Tensile Strains Under Tandem Axle (1.5 m Spacing)-ikal

Tire Loads, Site 6, Onrario

104.

Test Test Gross Avg. vef. Surface Deflections Interfacial Tensile Straips
Series Date Weignt velocity | Axie {rm) (mvom = 10-6)
No. YY.MM.00 | k1lograms {km/h) No. Omin, 0avg. 0D max, N 5Smn., Savg. S max.
104 85,0718 11827 8.0 1 0.434 0.447 0.485 3 1026 1069 1068
0.1 Q.12 0.142
2 0.447  0.465 0.472 %0 = I
13.0 1 0.414 0,342 0,457 4 Q7 931 936
0.04 0,12 0,150
2 0.447 Q.572  0.4% 8 286 290
50.4 i 0.376 0,409 0.414 4 &3 656 665
0.119 0,132 0,145
2 0,434 0,442 0.447 616 643 £59
108 86,07,18 £ 5.8 1 0,386 0,404 0.427 3 nz 1242 1279
n.ose  0.0m 0.2
2 0,401 0,406 0.44 1128 1183 1214
13.0 1 0,376 0.3 0.3% 4 1047 1065 1085
0.089 0.1 0,122
2 0.501 0.417 0,434 1018 1028 1044
48.7 1 0,358 0,363 Q0,371 3 707 733 762
0,084 0,12 0,137
2 0.351 0.381 0.414 665 685 708
11 85.07,18 14582 6.0 1 0,538 0,546 0,559 3 1532 1563 1588
0.13% 0,145 0,152
2 0,589 0.577 0.587 1354 1470 1478
13.0 1 0.5 0,523 0.546 4 13/ 149 1447
0.1  0.127 0170
? 0505 058 0.574 1266 1316 130
0.9 1 0483 0,500 0,521 4 945 883 1076
0,13 0,1% 0,198
2 0,505 0,58 0,566 89z 923 43
12 85.07.18 12500 5.8 1 0.521 0.528 0.538 4 1582 1801 1669
0142 0152 0,163
2 .53 0.%44 0,551 1454 1820 1887
12,9 i 0483 0,516 0538 3 1369 1439 1461
0.114 0.152 0.170
2 0.49 0,58 0,581 1361 1358 1373
43,0 1 0.514 0.442 0,482 3 %5 488 1007
0,107 0.140 0,163
2 0.432 0465 0,483 a17 932 941




105.

Table 6.5 - corrinued

Summary of Pavement Surface Deflections and Interfacial
Tensile Strains Under Tandem Axle (1.5 m Spacing)-Dual
Tire Loags, Site 6, Ontario

Test Test Gross Avty. Veh. Surface Beflections Interfacial Tensile Strains
Series Date WegnT velocity Axle () (mm/mm x 10-6)
No., YY.M4.0D | kilograms {km/h) No. N Dmn. Davg. D mx. N Smn. §avg, S mea.
13 25.07.1% 131% 5.8 1 3 0,432 0,486 0.462 3 20 938 bb4
0,137 0.142 0. 150
2 0.432 0.487 0.472 4 526 540
13.0 1 4 040 0472 043 & 446 455 463
0.119 0,130 0.137
2 0.42 0.434 0,433 431 447 459
451 1 3 0,386 0.378 0.394 3 x2 gl 338
0.114 0.124 0.137
g 0.366 0,399 0.414 296 316 333
an_6 1 3 0.3/ 0.3718 0.381 3 277 284 208
0.122  0.145 0.163
g 0.368 0,391 0.409 27 279 Zab
194 85,07.19 13736 6.0 1 4 0427 0.2 0,457 4 LY = =)
0.112 0,127 0,157
- 0,439 0.4%0 0.470 835 M8 Aa7
13.0 1 4 0,48 0.422 0.432 4 472 479 483
0,112 0,124 0,142
d 0.427 0.437 0,457 483 ag 372
48.0 1 4 0,37 03¢ 0.4 4 336 3§ 384
0.122 0.140 0152
2 0.401 0.406 0.414 4 KX 16
154 8.07.19 19780 6.0 1 4 0.6 04615 0,840 4 886 614 958
0.170 Q.183 0,191
2 0,616 0.6 0643 833 861 902
13.2 i 4 0,59 0.607 0.625 4 7135 767 79
0152 0,18 0,198
2 0.592 0.622 0.635 694 729 752
5.2 1 4 0455 0559 0,56 3 854 876 590
0168 0,18 0,28
a 0.5:9 0,579 0.504 a3 S5} =i




S max.
1693
1544
148
1354
1008
3
1153
g7z

1094

106.
) T
Smn, S ava,
1686 1692
1536  153%
1312 134
1% 1280
205 950
951
1053
979 1037
930 955
90 960 98

1015

Interfacial Temstle Strains

N
4
3
4

172
770

732
738

a7
£33

=7.r)
631

614
625

B max.
0.577
0.158
0.625

0.206

0.658

0.584
C.193
0,822

Test
12

Serles

Tensile Strains Under Tandew Axle (1.8 @ Spacing)-Dua)

Smmry of Pavesent Surface Deflections ang Interfacial
Tire Loals, Site 6, Ontario

Table 6.6

5
§ 3 RE8 258 a2 538 235
M\WD oS o od o cdo oog f<E=1=)
_.w [ ] [ o} (=R =R [ ool o} Qoo [ o R e ]

> L= L ot o

MM- Y [Tal w [Tyl wr un

82z | q o) 2 2 2 < o Q -
g3 | ¢ o g c = & & bl g
=L D=

5 ~
ghs | & :

g | m 9 «
i3z | 5 5 5

r|log f 5

g <1 B

M2 b2

R4

406 413 419
423 428 435

533
557

3
0.599

0,561

0,185




Table 6.7 107.
Supmary of Pavement Surface Deflections and Interfacial

Tersile Strains Unger Triade (2.4 @ Spacing)-Dual Tire

Loatks, Site 6, Ontario

Test Test Gross Avg, Venh, Surface Deflections Interfacial Tensile Strains
Seres Date Weignt velocity | Axla () (mmymm x 10-0)
No. YM.00 | kY logram (kevn) MO N Dmin. Davg. D rmex. N Smn. Savg. S mex.
6 85.07.17 20082 6.0 6 4 0,53 0.5%8 Q.602 4 1228 1273 1323
0190 0.2l 0,258
7 0.574  0.582  0.640 110} 1184 181
0.213 0.233  0.287
g 0,553  0.587 0.640 a7 13 1166
13,0 g 4 0.518 0,58 0,58 4 1039 1088 1120
0,185 0,208 .28
7 0,536 0.558 0,579 929 211 1008
0,198 0.22 0.239
8 0.538  0.8%81 0.579 902 961 982
51,2 & 4 0.5813 0.526 0.520 3 750 163 785
0.231  0.249 0,264
7 0,533 0589 Q.59 708 7148 728
0.231 0.267 0,287
3 0,533 0,581 0,561 06 7o 714
2 #%.07.17 26145 5.8 & 5 0.821 0.531 0,538 g §78 613 657
0.198 028 0,231
7 0.4 0,51 0,559 556 60 636
0,206 0.216 0.224
8 0.544 0.549  0.559 570 612 630
12.3 6 4 0,513 053 o558 507 536 544
0.193 0.216 0.231
7 0,518 0.546 0,677 490 o214 58
0.216 0,229 0D.2%
8 2.5 0.4 0,574 803 530 b45
49.9 b 4 0,480 0500 0,523 2 442 449 464
0,206 0,231 0.257
7 0.49%  0.%21 0.546 417 434 450
218 0.2%  0.279
8 0.4  0.513 0,533 444 456 470
1 85.07.17 31646 5.8 & 4 0.4 0,564 0,585 4 452 504 529
0,226 0,251 0.279
7 0.569 0.584 0,617 a47 500 825
0.23%4 0,264 0,297
8 0.%61  0.584  0.625 472 c1a 848




Tahle 6.8

Swmry of Pavememt Srface Deflections ana Interfacial
Tasile Strains Under Triaxle (3.7 m Spacimg)-lual Tire

Loads, Site 6, Ontario

108.

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tensile StramJ
Series Daze Welght velocizy | Axle {mm) {mvem 2 10°%)
No. YY.MA.00 | kilograms (km/n} No. Dmn, 0Davg. 0O max, N Smin. 5avg, S mex.
1B 85.07.18 20610 5.8 4 0.472 0,490 0.518 3 1317 1363 1445
0.107 0,130 0.170
) 0.513 0.%41 0,574 112 125 1315
¢.l12  0.140 0.170
6 0,513 0.%48 0,577 067 118 1284
13.0 4 Q.46 0,472 0,438 4 1122 1168 11491
0,127 0,132 0,135
5 0,521 0,831 0,838 1079 142 1158
0,127 0.137 0.145
[ 0.528 Q.41 0.55] 1065 1093 11458
497 4 0.409 0.437 0,457 4 718 730 759
0.1  0.137 0,163
5 0.462  0.480 0,506 5] 769 a6
614 6173 0.19%
6 0483 Q516 0,533 7az 769 79
7 85.07.18 26034 5.8 4 0.439  0.444 0.4°0 4 472 43 504
0,108 0.1722 003
) 0.4a3 4.498 0,505 474 497 a27
0,122 0,127 0,137
6 0.438 0.5 Q.511 492 514 543
12.9 4 0.434 0.442 0,45 3 428 433 439
0.112 0,119 0,136
5 L.480 0498  Q.513 448 452 460
Q.12 Q.130 0,137
& 0.490 0,503 0,521 464 472 430
AR 4 0.385 0,404 0.424 297 ns 330
0.1 0140 Q.147
& 0,442 0.467 0.4%5 314 336 8
0,130 0,147 0175
6 0.442 0.472 0.513 136 3% 370
3 85.07.17 31664 5.3 4 1,528 0.554 .54 3 813 ¢t 80
0.12 0.157 0.17%
5 0.607 0,632 0,655 768 719% ax
0.163 0.1%6 0.0
& 0.635 0.663 0,681 168 797 345




105.

Table 6.9

Susrary of Pavement Surface Deflections ang Interfacial
Tensile Strairns Unker Triaxle {4.9 m Spacing)-Duai
e

Tire Loads, Site 6,
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110.

SITE 7
ONTARIO



111.
Pavement Response t@ Heavy vehicles Test Site

Province: Onrario Date(s) of inscalling InstrumentationOct-Nov 1984

Site Location: Hwy_ 403 Approx. 2.6 km east Brant County Road 25 and
approx. 19.0 km west Jct. Hwy. 24 & 403 (Brantford)

AADT: 8400 £ Truck vol: 20
Site Descriprion: This site is on new construction of the east bound

No. 2 lane of & four~lane divided highway. Topography 1s level with
occasional ridges and undulating areas. Subgrade varies from sand and
sandy loam ta gravel and clay loam tills. Dicech line 1s approximately
2.0 m below edge of pavement.

Structurea: Instr, tane Width3i 75m. Adjacent Shoulder Widthp & m.
Shoulder Type Paved
As
Component Type Constructed Details
Layers Thickness
{mm)
urracing 170 40 mm HL 1 _AC 85/100 Petrocan
Gakville
Base
Layer(s} Gran. A 200 Grading Chart
Supplied
Subbase Gran. B 250 Grading Chart
tayer(s) Supplied
Subseil Sand F. Gr. 2 ¢Cl. 13
te C.& M. Sa. 31 FMC 13.5
VF. .
Sandy Lgam Ei& F.Sa gg

Cross=Segrion

T v m )
:._‘1:-:- - = LT SR —
P )
o SRANULAR A | Zulmam ) cnamman P i 20w}

ARC




PAVEMENT IMPACTS FIELD PROGRAM

Jest Site: 7 - Ontaric

Test Dates: #5,07,08 - 85,07,L0

Venicle Loadings:

Axle
Configuration

Singie Axie

Tanaem (1.2 m)

Tandem (1.5 m) (i)™
Tandem (1.8 m)

Triaxle (2.4 m)

Triaxle {3.7 m)

*Number of tandem axle loads

Comments:

1. Three (3) deflection and three (3) strain transducers

112.

Gross Weignts

(kg)

9igé 11127
1382 22327

5449 to lons2
14064 22127
20082 3leds
20509  3lob4
installed.

One (1) deflection transducer cable severed during installation.
The remaining five (5) transducers operational during testing.

2, High pavement temperatures (40°C) encountered during approximately

ofe-half of the testing program.



-

113.
T3

T3

Temperatures {C}
T2

Asphaltic Concrete

T

%% Q
]

SERE
o o
" - -
[Tl ]

[ g
-

g

B
A
G

Il g
o 0

P 0
[ ')

AR

5.3 A9
28 M4
6.4 25,1

Loy s R
T w

REa
~NT
RAA
ma%

RER

4.4
4.0
4.4

S avg. 3 max.

(mymm x 10-8)

Interfacial Tensile Strains
S mon.

N

427
370
274

413
344
260

= < o

559
507
405

543
495
39

(mm}
Dmin. D awg. D max.

Surface Daflectfons

N

G881

L)
oOoa

388

=i~
mﬂﬂ
o3 ol
L3 » »
Lol o i |

<t <t <

4 D37
4 0,353
0.3l

5

o o of

velocity
(kemy/h}

Avg. ven,

23 o P
] r

—t U1

4.8
14.2

5.9

.194
LI ]
[Fa ot
—

Test

Date
YY M4, 00

25.07.08

26,07.08

&.07.09
85.07.09
8.07.09

46,07 09

Test
o,

Series

Tensile Strains Umler B1A0 kq Single Axle-lual Tire Loaa,

Sumary of Pawsent Surface Deflections ad Interfacial
Site 7, Onrario

Table 7.1

1

3

5

<1
108
12
13

14




Table 7.2
of Pavement Surface Deflections ad Interfacial
Tensile Serains Under Single Adle-lual Tire Loads,
[1]

114.

Test Test Gross Avg, ven. Surface Deflections Imterfacial Tensile Strains
eres Date Welght velority mm {mm/mm x 10-6)
NO. YYMM.D0. | kilograms {xm/h) N Dmn., Davg. D mex. N Smin, Savg, S ex.
197 85.07.08 a2 &.0 4 (.45 0.457 0.470 L} 573 50 636
13.0 4 04154 0,437 0478 4 503 5 516
48.4 4 0378 0.384 0,428 4 377 N e
13 8.07.09 1127 6.0 4 0,488 0.49% 0.8l 4 L8z 595 60z
12,9 4 0466  0Q.483 0495 4 535 536 837
49,2 5 0,78 0,41t 0,462 El 39 407 47
Table 7.3

Smary of Pavepent Surface Deflections and Interfacial
Tensile Strains Under Tandem Axle (1.2 m Spacing)-Dual
Tire Loxts, Site 7, Ontaria

Test Test Gross Avg, Yen. Surface Deflections Interfacial Tensile Strains
Serjes Date We1ght velooity Axle {mm} {mm/mm x 10-6)
NC. YY .M. 00 | kilograms (km/h) No. N Dmn, Davg. 0D raa. N Smn, Savg. 5 mex,
11 85.07.08 13582 5.8 [ 3 0.3% 0.3% u.368 5 337 37 405
0.178 0.183 0.20L
7 038 0,371 0.386 33 156 339
12.9 & 5§ 0,343 0.348 0.36} 4 325 23 33
0,168 0,18 0.201
7 0.351 0.366 1,378 317 K4 26
5.0 ' & 4 0.284 0.29 0,302 4 s 237 269
. 0,170 0.17% 0178
7 0,268 0,200 0.36 220 230 243
72,6 6 3 02 0277 s 3 2 03 206
0,165 0,170 0.17%
7 0,279 0,290 0,302 202 207 214
5 85.07.08 22327 6.0 6 4 0,580 0,367 0,480 4 406 500 aM
0,257 D.274 0,295
7 0483 0,453 0.503 49 454 488
12,9 6 1 0467 0462 0465 | 4 413 4% 4B
i 0,279 0.287 0.290
| 7 U.478 U483 0.490 23 @8 a0
49,7 6 4 0,31 0.40L 0.414 4 322 327 330
0.264 0260 0252
7 J.406 042 0,429 32 38 21




Table 7.4 115.
Summary of Pavenent Surface Deflections and Interfacial

Tersile Strains Under Tandem Axle {1.5 m Spacing)-Dual

Tire Loxds, Site 7, Ontario

Test Test Gross Avg. Veh, Surface Deflections Interfacial Tensile Stravms
Series Date Welght velocity Azle (mm} {mm/mm & 10-6)
NO. Y.ML | kilogram {km/h} No. N Dmin. Davge 0 mas. N Smn 5avg. S mea.
1 85.07.08 10645 5.8 1 4 0,231 0,241 0.264 ) 245 259 252
0.109 9,114 Q.12
2 u.246 0,287 0,262 2% 247 255
12.6 1 4 uZp 0231 0,239 4 n 210 0
0,104 0.112 0.119
2 0.239 0.243  0.257 199 208 214
2.1 1 4 0,201 028 0218 4 153 133 162
n.oe7 0.112 0,119
2 0,26 0,218 0,231 139 147 154
3 8,07.08 2445 5.1} 1 4 0,182 0,163 0,17 4 156 163 167
0.086 0.070 0,08l E
2 0,182 0,170 0,199 155 163 159 '
12.9 1 4 0,130 0.1 0,180 4 130 1% 143 J
0.8 0071 0,086
2 0.1 0.145  0.1%7 173 130 138 l
52.1 1 5 0.7 0,009 0,119 5 22 = 96
0,048 0056 L0686
2 0,047  0.112 0.122 17 a1 94
& 85.07.08 15336 6.0 1 4 0,330 03B 038 4 94 411 4
0,137 w142 W15
2 %330 0,33 0,361 k) 348 403
12.9 1 4 0287 0,317 0,3% 4 33 380 368
0,112 0,142 0.188
2 0,305 0.33% w3 3 337 353
9.7 1 3 0282 0% 0,302 3 247 PB4 273
0,142 0,160 0,160
2 0.310  0.312 0,312 243 263 276
6 8,07,05 15552 5.8 1 & 0,295 G,3%¢ 0,310 5 ] 303 313
01%0  01% Q1%
2 0,308 W35 0,373 01 04 i
12.7 1 4 0209 029 0302 4 243 26l 272
0,137 0,140 0.145
2 0,290 0,300 0,317 239 2% 273
43.6 l 4 0,249 0.2%9 0,269 4 175 190 198
042 0150 0,187
2 0.262 0,272 0.2% 178 180 184
A 85.07.09 11718 52 1 4 0,296 0259 0289 4 2] 271 280
Q.4 0,107 0,114
2 0,262 0,272 0,297 263 275 283
12,8 1 4 0,231 0.2l 0.269 4 1 29 247
0,104 Q117 Q.127
2 0,248 Q266 0.2 230 23 244
51,0 1 4 Q.20 0224 0246 3 169 178 )%= )
0.1 0,119 9,135
2 0213 0239 0297 161 174 132




Table 7.4 - continued
Summary of Paveser Surface Beflections ana Interfacial
Tensile Strains under Tandem Axle (1.5 m Spacing)-Dual

Tire Loas, Site 7, Ontario

116.

Test Test Gross Avg. Ven, Surface Deflections Interfacial Tens1le STrains
Series Mate wWelgnt velocity Axla {mm) (mmvmm < 106
No. Y.ML | kilograms (km/h) No. Omin. Davg. D max, N o smn. §avg. S mx.

g 85.07.08 9455 5.8 1 0.2  0.244 0.2% 4 264 275 =4
0.08% 0.0 0.087

z 0.241 0,249 0.264 248 268 279

12.7 1 0,231  0.23% 0.241 3 =8 240 247
0,088  0.099 0.114

2 0,234 0.241 0,249 227 23 253

52.5 1 0.200 0203  0.206 2 175 176 178
0.097 0,099 0102

2 0.2} D.218 0.218 174 175 176

11 86,0709 14582 5.8 1 0,330 0.381 0,366 3 426 434 429
0.152 0.1%5 0,157

2 0.38 0373  0.378 218 433 420

12.9 1 0.33% .30 0,353 4 ks 373 379
0.130 0.147 0,160

2 0,343 0,353 0,38 372 374 EYC]

51,0 1 0282 0,25 0,310 2 254 284 285
0.137 0.142 U145

2 0,320 0.5 0.3%0 281 283 286

2.6 1 0.254 0,277 0.29% 3 238 248 2%
6,122 0.132 0,145

2 022  0.297 0,310 203 224 240

12 85.07.08 12500 6,0 1 0.264 0.279 0,287 4 394 416 425
0.1 0114 0,127

2 0,282 0.29%5 0.305 386 40 425

2.9 1 0.3% 0310 0,312 4 305 372 378
0,112 0,117 0.119

2 0,317 0.328 0,343 357 35 373

43,4 1 0264 0,279 0.287 4 267 282 295
0.108 0,114 0,127

2 0,282 0,25 0.3 263 278 292

13 86.07.09 1313 6,0 1 0,333 w358 034 4 468 476 487
0.122 0,137 1.165

2 038 0,376 0,409 459 468 72

12,9 1 0.323 0,33 0,38 4 410 414 113
Q.13 0,147 0157

2 033 0.361 0,376 41 406 411

49,2 1 3,297 0,30 w37 & 312 319 324
0,112 Q.122 0,135

2 0.310 0,333 0.3 309 323 32

184 86.07.00 13236 £.0 1 0,351 0.363 0.376 4 384 &0 540
0.12z2 0,132 0,142

2 0,36 0,373 0.33 455 486 &03

13,0 1 0,33 0,371 0.39% 3 452 459 466
Q.13 0,047 0,170

2 0.38 0,3 0.424 Lx 436 441

48.4 1 0,32 0,312 0,317 3 325 336 M2
0,11 0,134 0137

2 0,32 0,330 0,366 318 379 338




" Table 7.5

Summery of Pavenent Surface Deflections and Interfacial
Tasile Strains Umer Tandem Axle (1.8 m Spacing)-lual

Tire Lo, Site 7, Onrario

117.

Interfacial Tensile Srrains

Test Test laross Avg. Veh, Surface Deflections
Series Date WeTgnt velooity Axle (mm) Gy % 106
NO. YYD | k) lograms (km/n} No. Dmin. D avg, D max. N  Smn, Savg. 5 mx.
12 a.07.08 14064 6.0 5 0,353 0.363 0,373 & 413 426 441
G112 0,118 0.127
6 0,34 0,386 0.391 a4z 440 454
12,9 5 0,395 0,348 0,353 4 370 376 82
0.112 0,119 0.130
[ 0,368 0,373 0,384 378 324 389
49.4 5 0,295 0.307 0.328 4 267 274 280
0.104 0,119 0.1%7
& 0.320 0,336 0,358 21 287 291
@ 15.07.08 227 5.8 ) 0,334 0.389 0.394 4 17 6 413
0,150 0.1%7 0,170
[ 0,417 0427 0.4 17 406 519
12.9 5 u.36) 0,378 0.36 4 350 354 B2
0,137 0,150 0,165
) 0,399 0,408 0.424 362 36 37
51.0 5 0.33 0,35 0.3 4 %3 b2 273
0.13% 0,147 0,168
[ 0,361 0.371 0,354 276 & 287




Table 7.6

Semary of Pavarent Surface Deflections amd Interfacial

Tensile Strains Under Triaxle (2.4 w Spacing)-fual
Tire Loges, Site 7, Dntarto

118.

Test Test Gross Avg. ven. Surface Deflections Intertacial Tens1le Strains
Series Date weignt velocity Axie {mm} {rmam & 10-6)
Mo, YYD | kY )ograns (km/m) No. Dmin, Davg. D mx. N Smn, 5avg. § s,
& 85,07.08 20052 5.8 6 0.269 0.2 0.3 5 215 251 256
0.160 0,170 w143
7 0.2%5 0.3 0320 218 23 Pt
0168  0.183 0.198
8 0.2% 0306 0,312 243 248 252
12.7 6 d.2e2 0,274 0.287 4 211 215 218
0,168 0,074 0,183
7 0.237 0302 0.310 184 13 19
ulm% 0,18 198
2 0,220 0295 0306 210 214 218
8.6 [ 0,234 0.241 0.249 4 142 147 154
0168 0170 Q.178
7 0.2%4 0,268 0.269 110 124 134
0.174 0,180 0,185
0.2 0.282 0,272 1% 147 157
1 85.07.08 31645 5.8 6 0.3 0,391 0.3% 4 365 373 373
0.246 0,281  0.26%
7 0.414 0422 043 336 #/7 350
L2646 0274 0.7282
3 v.406 0,417 0,424 360 359 368
12.6 & 0.366 0.3 0,386 4 3% 31X 3%
0.246  0.2% 0,262
7 0,414 0417 0822 304 Eis] 312
0.269 0,277 029
3 0.3%¢ o4l 040 3 E) 328
82,1 & 033 0,343 0.5 3 pid ] 236 251
0.249 0.257 0.262
7 0,361 0,373 0,38 215 221 230
0.2 0,264 U274
8 0.3 0,366 Q.37 2% 240 243




Tae 7.7

Summary of Pavement Surface Deflections and [nterfacial

Tersile Strains Umer Triaxle (3.7 m Spacing)-Dual
Tire Loads, Stte 7, Ontario

114.

Interfacial Tensile Strains

Test Test Gross Avg, Veh. Surface Deflections
Series Jate Wergnt velocity | Axle {mn} {(m/mm a 10-6)
No. YyY.Me.00 | klograme (km/Mh) No., Dmin. Davg. D mx. N Smn. %avg. 5 maa.
1B 85,07.08 20007 5.8 4 .22 0.29% 0,32 4 312 il6 21
0,102 0,107 0.109
5 0,317 0,325 0,338 313 19 324
0.112 0.4 0.119
& 0,312 0,33 0.3 B 335 30
12.7 4 0,272 0279 0.290 3 276 250 285
0,18 0414 Q.11
5 g.282 0,312 033 285 287 255
0,112 0,12 0130
6 0310 0320 033 4 e g
52.5 4 0,224 0.29 0.2% 4 191 197 03
0,081 0,097 0,102
5 0.262 0,207 0,272 199 203 207
0.097 0.102 0.104
& 0.272  0.282 Q.25 2% 231 240
3 85,07.08 31664 6.0 L3 035 0.3% 0.376 4 410 414 417
0,13 0,145 0,165
0406 0.4l1 0.432 473 430 437
06,165 0,175 0.190
] 0.417 0.4% 0457 433 443 450
12.9 4 0,33 0.3 9,366 4 380 368 374
0.13 013 0,180
& 0.4 0404 0AB 31 30 383
0.157 0172 0,190
& 0.414 D429 0438 30 4 411
82.1 4 o022 0,297 0.305 3 280 2649 217
0,18 0,127 0.142
5 0,335 0383 0.368 g 303 %6
0,13 0,152 0.187
& Q.35 0,368 0,334 37 1 324
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Pavement Response to Heavy vehicles Test Site

Pravince: Ontario Date(s}) of Instaliing lnstrumentation: Oct—Nov., 1984

5ite Location: Hwy_ 5§ Approx. 7.5 km east QEW (St. Catharines) and
approx. 1.0 km west Virgil

AADT : 4950 % Truck val: 6.0%

Site Description: The site is on the west bound lane of a two-lane road
in a topegraphical flat area with depressions a4t major water Courses.
The existing pavement was removed and excavated full widch and used for
recyeling at a 70:30 racio. The subgrade is a ¢lay ta clay loam where
the surface and subsurface drainage is poor. The ditch line approx.

1.2 m helow edge of pavement.

Structure; !nstr. Lane Width3.-.75m. Adjacent Shoulder Width0.3 m.

Shoulder Type Pavad

As
Companent Type Constructed Derails
Lavers Thickness
(mm)
Surfacing AC 190 150 mm RA Binder (3 lifts)
40 mm HI 3 AC 150,200 Gulf Clarksor
Base A
Layer(s) Gran. A 300 Grading Charc
Supplied
cla
Subbase Road 30 +
Layer(s)
Subsoi | Clay Sa. 20
to SL 34
Clay CL 48
Loam
Cross-Secrion
, LIS
psa v 80 s ? B, 18 [
- T n”' 'E_:;‘ el
rm O WL ARACE COURN et w1 FUNFACE COUAST avERAGE - 30 mm Mk
somm KA bnDER CORY
) mm A BinDER COURED
70 mm BA BiNDER cOURSE
e ——




PAVEMENT IMPACTS FIELD PROGRAM

Test Site: 8 - Ontario

Test bates: 85.07.11 - B5.u7.1%

Vehicle Loadings:

122.

Axle Gross wWeights
Configuration (kg)
Single Axie 9182 11127
Tancem (1,2 m) 13582 22327
Tangem (1.5 m) (10)¥ 5445  to 15582
Tandem (1.8 m) l4ubd 22127
Triaxle (2.4 m) 2udse 31645
Triaxle (3.7 m) 20509 31664

*Numbar of tandem axle lnads

Conments:

1.

Two (2) deflection and three (3) strain transducers installed. No
response from two (2) strain transducers, possibly due to severing

of cables during snoulder construction.

Extremely high pavement temperatures (45°C)
approximately one-third of testing program.

encountered dauring
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Terperaturss ()

Asphaltic Concrete
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5 avg. 5 mex.

Interfacial Tensilg Strains
from/mm % 1078

M 3 min,

883 9B8R ©5% 58% HBS sFb RSB zsB 883
FHY A8 B85 358 ZBY B3B 2338 g8z &8N

)
0 avg. D wax.

m

(

Surface Deflections

N U min.

Tensile Strains Under 816D kg Single Ale-Dual Tire Load,

Smmery of Pavement Surface Deflections axd Interfacial
Site 8, (ntario

Table 8.1
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Table 8.2

Summary of Pavement Surface Deflections and Interfacial
Tereile Straires Under Single Axle-Dual Tire { nags,

124,

Site 8§, Ontario
Test Test Gross Avg. Veh, Surface Deflections Interfacial Tensﬂ%Strains
Series Date Weight Velocity (rm) (/i x 107)
No. YY M4.00, | kilogram (km/h) N Dmin. 0Oavg. 0 mx. N Smin. §awg 5 m.
4A 8.07.15 9122 5.8 4 0388 0378 0,394 3 2% e 6
12,7 4 0,383 033 0.3l 4 21 252 252
5.5 5 0.2 0.2 0.4 4 162 167 174
13 85.07.15 17 0.8 4 0424 043 0,442 4 133 % 337
12.7 4 0401 o046 0414 ¢ 267 274 277
4.2 4 0317 030 (.23 4 183 190 138
Table 8.3
Summry of Pavesent Sarface Deflections and Interfacial
Tensile Strains Under Tandem Axle (1.2 m Spacing)-Dual
Tire Loats, Site 2, Ontario
Test Test Gross Avg. Veh, surface DefTections Interfacial Tensilg Straim
Sories Date Weight. Velocity Axla (v} {mm/mm = 107)
No Y.ML | kilograms {(kem/hr) ND,. N Q0mn. &avg. 0Cmex. N Smin. 5 avg. § mx.
1n 85.07.15 13532 5.8 6 4 0290 032 0.30 4 214 218 222
0.2 022 0231
7 0317 0320 0.320 214 Z16 220
12.7 6 4 0272 0.2 0302 4 170 176 130
0206  0.218 0226
7 0,306 0312 0.3 167 170 171
43.3 6 4 0213 0,26 0239 4 106 114 122
0.1 .20 0.216
7 .24 0.54 0272 110 115 171
5 &.07.1 72327 5.3 6 4 0,617 0627 0,632 4 629 655 &75
0.33 0.38 0,366
7 0.685 0676 069 & 623 &40
12.7 & 4 0584 Q607 0,622 3 545 553 560
0.353 0.3 0.3
7 0.648 0685 0671 579 5% 545
4.9 & 3 0.483 0498 056 3 &8 . v-d 370
0.3% 0.3 0,353
7 0.544 0,554  Q.566 g i85 g3




Table 3.4 125.
Summsy of Pavement Surface Deflections ard Interfacial

Tensile Strains Ueder Tandem Axle (1.5 w Spacing)-Dual

Tire Loads, Site 8, Ontario

Test Test Gross Avg. Veh, Surface Deflections Interfacial Tensile Stratns
Series Date Weight Velocity | Axle {mm) (rvimm % 10-6)
NG. YMD0 | kilogram {km/h) No. N Omin. Davg. Dmax. N Swin. 5avg. §mex.
1 g5.07.11 | 10645 5.8 1 4 0257 0,279 0305 5 X8 26 245
0,087 0119 0.1
2 0.284 0282 0.317 190 221 M2
2.7 1 40,233 0257 Q264 A a8 Az 216
0.114 1.119 0,127
2 0.262 0,279 0.297 20 2z 4
517 1 4 0,213 0.226 0,233 4 149 156 152
0114 01% 0145
2 0.206  0.257 0272 147 1% 157
3 8,07.11 5445 5.5 1 4 0.165 0173 0138 4 176 178 10
0,068 0071 0.074
0160 G178 0.138 61 178 191
12.9 1 2 017 0,188 0,188 4 185 153 159
0.081 0.0 0,085
z 0.178 0.19% 0.213 49 1% 173
51,7 1 3 0157 0.8 0175 3 U3 18 19
Q.081 0091 0.0
2 0,150 0.183 0,178 AL N A Vo
5 85.07.11 | 153%6 5.8 1 4 0424 0.4%7  0.450 4 4@ sp 3
0.152 0,60  0.170
z 0,43  0.462 0.4 a4 S04
12.7 1 4 0.1 043 0455 5 43 419 A
0.157 0173 0.8
2 0.4 0,857 0.4%0 FIRv. !
489 1 4 0Bl 01 0378 4 2 X 38
0,168 G178 0.8
2 0,394 0404 0414 20 X4 322
6 86,0712 | 15582 5.8 1 4 0,323 0.3 0358 4 198 3. X6
0183 0.1% 0,213
2 0383 0.363 0,373 M 208 21l
12.6 1 4 0,36 030 0.3 4 18 191 1
0.183 6.8 0.216
z 0.535 0.6l 0373 B 14
13.6 1 & 0264 029 029 T 13 137 1®
078 088 0,193
v 0,36 0315  0.%3 13 Uz 14
A #,07.12 | 11718 5.3 1 4 0287 036 0343 4 28 BE B
0.137 0152 0,168
2 0310 0.3 0.361 29 T 24
12.7 1 4 0,282 0,00 030 4 o 7 2
0.137  0.15%2  0.168
2 0.305 0.5 0.3 o 7 24
19.9 1 4 0193 0.9 0287 | & 1% 41 150
0.104 0.5 0,190
2 6,218 a7 038 w2 o 150




Table 8.4 - contined

Smwary of Paverent Surface Deflections and Interfacial
Tensile Strains Under Taxdem Axle (1.5 m Spacing)-fkai

Tire Loads, 5ite 8, Ontario

126.

Test Test Gross Avg. Veh. Surface Deflections Irtartacial Tensﬂg Strains
Serfes Date Weight Vaelacity Axle { oty (mn/men % 1079}
No. YO0 | kilograns {lem/h} No. Dmin. Davw. D mx. N Samin, Savg S mx.

i .07.15 9550 5.8 1 0.198 028 0218 4 185 161 165
Q.02 0,112 0,127

2 0193 G213 0.241 149 153 163

12.7 1 0.193 0206 Q.21 4 1% 138 141
0.119 012  0.1¥

2 0.213  0.218 0.224 130 I® 3

49.6 1 GLig Q173 0175 4 %0 92 a3
0.1 0119 0,127

z 0.175 0,183 0208 2 87 XN

1 2%.07.15 14532 5.8 1 0.295 0300 0.310 4 228 238 248
0.142 0.1 Q.18%

2 0,320 033 038 i . i 245

12.7 3 L2 0.2 03e 4 191 192 194
0168 017 0,183

2 0.312 0338 0338 195 18 20

43.3 1 G216 0228 0.2 4 i3 133 1%
0.145 0.4  0.170

2 0.257 0264 0,274 122 131 143

12 85.07.15 12500 5.8 1 0,28 0.2%9 0.269 4 0 202 206
0,13% 0,145 0,157

2 0241 0279 0,297 3 201 215

12,6 1 0.Z31  0.249 0.272 4 163 17m 175
0.142 0152 0.1

z 0.262 0,272 028 169 170 17

43.0 L 0183 o028 0,224 4 113 116 119
0.137  0.1%2 0,157

2 0,224 0238 0,262 106 113 117

i3 86,0715 13138 5.8 1 0279 029  0.317 4 222 227 oy
0.145  Q.157 0.165

2 0,305 0315 037 27 23 243

2.7 1 0.264 0274 0282 4 182 186 m
0.160 0186 0,168

2 2w 0295 0317 176 183 L)

49.2 1 0.1 0,229 0.2 4 126 128 13F
0152 Q.180  0.175%

z 0.241 Q.81 0,297 17 25 130

14 8.07.15 1323 5.8 1 0.2 0.2 0,297 4 oy 230 23
g.122 0042 0150

2 0,272 032 030 73 232 ]

12.7 1 0.282 0.286 Q.20 4 128 191 195
0,165 Q170 0.175

Z 0,286 0315 0328 183 192 200

50.5 1 0.201 0216 0.22% Ll 126 130 13
0,52 082 0.157

2 023 0244 0254 127 129 133




127.
Table 2.5 ‘
Sy of Paverent Surface Deflections and Interfacial
Tensile Strains Under Tandem Axle (1.8 m Spacing)-Dual
Tire Loads, Site 8, (ntario

Test Test Grogs Avg. Veh. Surface Deflections Interfacial Tensile Strains
| Series Bate Weight Velecity | Adle (men} {ren/eme x 10’8)
No. YY.MM.00 | kilograns (ki) No.. N Dmin. Bawm. D N Swin, Savg. §mex.
—

12 H.07.15 14064 4.8 5 4 0274 .29 0.310 4 31 733 236
0.109 g.122 0.130

6 0317 038 0.a%: 247 248 249

12.6 5 4 0,264 D274 0,290 4 187 190 192
0.127 0,137 0.1%0

6 0,297  0.38 0,312 134 198 Fat ]

48.60 5 4 0202 0213 0216 4 105 118 123
Q122 0137 0.4

& 0.2% 0.249 0.257 118 132 139

24 8s.07,12 22127 5.8 5 4 0480 9483 0,518 4 »2 360 65
0.1% 0,201 0_208

& 0,528 0.533 0546 378 I 395

12.7 5 4 0,45 0467 0,490 4 .45 3z a6
0.135 Q.88 0206

6 0.490 0508 0,518 324 39 33

4.9 5 4 0,35 0.386 0.417 4 206 215 227
0.145 0,18 0218

& 0.3 0,427 0487 72 230 239

N .




128.

Table 8.6 ‘

Sammry of Pavenent Surface Deflectios and Interfacial
Tasile Strains Under Triaxle (2.4 & Spacing)-Dual
Tire Loads, Site 8, (ntario

Test Test Gross Avg. Ve Surface Deflections Interfacial Tensile Strains
Series Date Weight Velocity | Axle {eom) (/i x Hr6)
o YYD | kilograns {lan/h) No. | N Dumin, Dawg. D mex. N Swin. 5avg §mx
& 85,07.12 20082 5.8 [ 4 0,2% 0315 0,38 4 167 170 173
0.226 0,239 0297
7 0.35 0373 036 182 166 170
0249 0264 0.272
8 0.353 G6.373 0.391 130 1% 188
12.6 & 4 0,30 0.3 0310 4 149 153 157
0.2% 024  o0.264
7 9351 0,36l 0373 145 147 149
Q.27 0,288 0,287
3 0,358 03688 0.378 166 167 167
3.6 & 4 0.2 0.2 Q.22 3 jlazy 106 110
0218 0228 0231
) 0,257 0287 0310 9% 101 ot
0.239 0,246 0257
8 0320 0320 0,323 118 113 122
1 #.07.11 31645 5.8 8 5 0.457 0483 0,518 5 37 ¥4 a3
0.%2 0,317 0.3
7 0526 0546 0,577 v 383 372
0.3 036l u.6s
3 0.526 0,851 0.582 s 378 758
2.7 6 4 0,487 0460 0955 4 322 37 330
0312  0.323 0,343
7 0,518  0.533 0.546 B 35 320
0.3 0,381 0366
8 .52 0536 0.5% Ect) 337 30
5.7 [ 4 0353 G.373 0,386 4 214 220 2%
0.205 0.38 0,312
7 D408 D.AZ7T 0842 195 204 714
0.317 0323 0.330
3 0.422 043 042 or's's 22 243
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Table 8.7

Sumery of Pavawent Surface Deflections and Interfacial
Tensile Strains Under Triaxle (3.7 m Spacing)-ual
Tire Loads, Site 8, Ontario

Test Test Gross Avy. Veh. surface Deflections Interfacial Tensile Straing
Series Date Weight velocity prle {rmm} {mm/mm x 107°)
No. YYIMD0 | kilograms | (kah} No. N Dmin. Davg. Dmx. { N Smn 5avg Ssex
(B 85.07.15% 20609 5.8 4 4 054 0262 0.269 4 1% 200 x4
012 0,128 0135
5 0288 0,307 0.5 Z11 218 222
0.1% 042 050
6 030 0323 0,33 24 Z9 2R
12,7 4 4 0z 0241 0.288 4 163 1M 165
0112 D2 0%
s 0,282 0284 0.0 7w 1 1B
042 0147 0,152
] 0.287 0297 0,35 183 186 10
9.6 4 4 0152 018 0208 4 10 102 1%
0,102 0.119 0.1
5 0213 0.2%  0.23 106 111 114
0,115 0,132 Q.137
& 0.218 0.2 0.2 SR K &
3 880701 | 31664 5.8 4 4 0455 0472 0.4% 4 4 40 W
0.6 0.178 0186
5 0544 0,588 0,577 a7 81z 528
0.2 0.2 D228
6 0.57 9,58 0610 512 534 556
12.9 4 4 042 0.4 0472 4 3 3}/ 413
0150 0183 0175
5 0506  (.533 0,53 4% 43 450
0183 028 0,216
& 0,51 0.5 0.52 a7 ar 475
5.7 4 5 033 057 0401 5 264 =2 3%
0,13% 015 0,168
5 0.429 0447 G472 295 o 325
0.175 018 0.206
6 0.457  0.472 040 3 kLS
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SITE 9
ALBERTA



Pavement Response to Hesvy Vehlcle Test Site

Province:  Alberta Date(s) of Installing Instrumentatfon: Oct. 15-17, 1834

(Transducers only -the
rest will be completad

Site Location: Hwy_ 21 about 75 km northeast of Calgary. in spring).
AADT: 1700 T Truck Yol: 11

Site Descriprion: The Test Section is located on the S.8.0L. in control secticn 21:14
between 5TA 41 + 450 to 41 + 500. The two lane highway is in a topographically Tow flat
tangent section in an area of gently rolling terrain. The existing soil type is
primarily CH:CI material with some SC.

Structure: lostr. Lane Width 3. 6m, Adjacent Shoulder Width 2.3 m.

Shoulder Type Paved
As
Component Type Constructed Detgils
Layers Thickness
(mn)
Surfacing AL 66 Same as granular test section.
[

Recycled 70 Same as granular test section.

Asphale

Pavemant

Cement 167 mm Design = 7.0% cement content(based on dry wt.

Base Treated 299} .0ry Density=1800 kg/m3 at 13.1% moisture
Layer‘{s) Base Loursk content,
506 1-Cemadt) Ave, Const.=7.3% C.C.,Dry Qensitys=1792kg/m>
@12.6% M.CAve compaction=98.7%0f standard PrOAtOr.

Subsoil

Clay Same as granular test section.
Lross-Section

5.6. 3Ig
Jﬂﬂﬂ-;::--ﬂ-’--’-h-‘.--ﬁh:iihl
4-ni-""-'---::::;::.:::;:-.-.-..'.-!lg
cenenT STH Coumsg

ARC



PAYEMENT IMPACTS

Test Site: 9 - Alberta
Test Dates: 8£5.05.29 - 85.06.06

Vehicle Lpadings:

Axle

Configuraticn
Steering Axle
Single Axle
Tandem (1.2 m)
Tandem (1.5 m)
Tandem (1.8 m)
Triaxle (2.4 m)
Triaxle (3.7 mw)

Triaxle (4.9 m)

*Number of tandem axle loads

Comments:

1. Three (3) deflection and three (3) strain transducers installed and

operational during testing.

FIELD PROGRAM

Gross Weights

(kg)
3790 5110
9182 9570 11127
13582 18100 22327
(17)* 5445  to 19280
14064 18382 22127
20082 26145 31645
20510 26036 31664
25336 31955

132.
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T
16.9
17.4
17.8
15,2
16.6
16.5
16.1
16.4
18,8
16.5
16.5
16.8

133.
T3
18.4
19.6
15.9
19.0
19.0
15.6
16.2
16.7
16.9
16.9

T2
16.9
18.6
0
15.4
6.8 16,1
16.9
17.3
17.4 17.2

Asphaitic Concrete
Temperatures (C)

24,2 260 20.8
e

3.9 2.8

3.4 20,1
16.0
17.7
8.8 17.4
18.3

n

ey oy

— =
i b
SR

w0 e

16.9
17.2
7.5

15.9
7.1
18.1

15.7
17,3
18.7

.1

®»4 B2 B0 2.2

2.0

17.6

166
159
131
13
170
17
141
169
117

1%
152
121
173
163
112
179
165

113

b avg. S max.

(/e % 10-0)

Irterfacial Tensile Strains
145
136
m
165
186
108
167
163
108

N 5 min-

3
3
3

202
166
17
338

195
158

iy

13
147
108

4
4
4

D max.
0,805
0.577
0,470

fal
Axle—dual Tire Load,
0 avg.
0.605
).564

{pm)
0,447

N Dmin.
0.559
0.5
417

Surface Deflections

3
3
3

0.615
0.569
0.470

0.5%4

0.569
0.526
0.455

0.582

3 0.5

ada
g &8¢
[wlalel

<t < i

Avg, Ve,
Velocity
{knyh)
8.4
14,0
48.0
3.4
13.8
4.5

5.8
5.8

o Od

i~
o

Test
Date
Y¥ MO0
85.06.29
ﬁﬁm'm
85.06.31
85.06.31

85.06,04
%.06.04
85.06.05

85,0606

of Paveserit Sirface Deflections and Interf,

Test
Series

1
5

é

No.

Tensile Strains Under 516 kg Single

Site 9, Atberta

Sumsary

Table 9.1

7

&

9
9

10A

85.00.06
85.06.06

108

11




Tabie 9.1 - continued

Snmary of Pavement Surface Deflections ad Interfacial
Tensile Strains Under 8160 kg Single Axle-dml Tire Lox,

134.

Site 9, Albarta

Yest Test Avg. Veh. Surface Deflections Interfacial Tensile Strains Asphaitic (oncrete ‘

Series | Date Velocity {rmn) ) {mn/trm % 10-6) Temperatures (C)

No. | YWMM.00 | (rh) N Dwin. D aw. l:xrmx:J N Swin. S avg. 5 maw T T T

—

13 85.06.06 5.8 3 056 0.5 058 | 3 1m 1% 198 158 155 15.6 17.0
13.5 4 0.465 0511 0533 ] 4 148 15 18 1.8 163 161 17.1
50.1 300,39 043 0.4 | 4 16 1 15 189 163 162 170

14A 85,0608 5.8 3 051 0.57¢ 0,599 3 1% 19 o206 18.3 188 (7.0 174
14.0 4 0.4 055 0561 | 4 185 170 174 M1 182 1765 181
51.2 2 04865 04 04AB | 4 1M g 1 Z.1 192 188 185

48 { 85.06.08 5.8 5 080 0.8% 0663 [ 3 &3 25 29 283 239 219 200
15.0 C3 0658 0S4 067 | 3 1 193 20 2.8 5.2 -5 27
50.1 5 0424 048 0.4% | 6 13l 13 141 { 3.4 %4 241 2.3

BA | 85.05.06 5.8 4 0.5 055 Q577 {3 3w m BS D4 /T M0
13.8 3 O0.52 058 058 | 30 768 W6 N6 %2 W09 27 B9
52.0 2 0408 0452 049 | 2 169 B 1% ®.9 36 298 252

15 | 85,0606 5.6 5 0569 D5 85 | 2 3w k3] 350 3.6 285 6.2 2.4
14,2 30056 052 058 | 3 2@ X % B3I B/E A1 N0
52.3 3 043 0.0 04m ) 30 143 0 7 %3 W2 281 zs.a

L e




Table 9.2
Sumary of Paveent Surface Deflections and Interfacial
Tensile Strains Uder Steering Axle, Site 9, Alberta

135,

Tast Test Gress Avg, Veh. Surface Deflections Interfacial Tensile Stratns
Series flate Meigit Valocity {imm) {mm/mm % 1076)
No. YYD, | kilograms {ke/h) N Dmin. Davg. Dmax N Smim. Savg.  Smax.
148 85.06.06 3790 6.0 6 0.5 0.3l 0,386 4 1@ 199 AL}
12.7 3 0.6l 0406 0.4 2 13 187 191
46,7 3 0254 0272 0.20 2 1 122 122
5B | 5.06.06 5110 5.8 3 0478 0511 0,51 2 ¥ M W
12,6 3 0428 0,480 0,480 7 W 1Ty 312,
497 3 033 0.3% 0.3 3 1% 170 ¥:7S

Table 9.3

Spmary of Pawwent Surface Deflections and Interfacial
Torsile Strains Under STgle Axle-uel Tire Loads,
Site 9, Alberta

Test Test Gross Avg., Veh. Surface Deflections Interfacial Tensile Strairs
Series Date Weight Velocity (1w} {mm/Am x 1075)
Ko YV, 00, { kilograms (k) N Dmn. Davg. Dnax. N Smin. Savg. 5 mox.
144 £6,06.06 9182 5.8 3 0688 060 0.673 3 203 26 208
: 12.6 3 0.2 0820 0,850 3 171 175 178
4.3 3 0.4 0511 0.5 313 1 W
154 25.06.06 o670 6.0 3 0.888 074 0714 4 426 431 438
12,6 S 0 W TR A . S v 2 3Bl B3 355
51.2 4 D,% 0,597 0.622 3 120 189 23
13 35,06.06 11127 5.8 3 072 L7é2 0800 3 210 216 220
127 3 0686 0688  0.688 4 182 186 138
45.7 4 0587 0,599 0,632 4 137 47 157
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136.

.2 m Spacing)-Dual

of Pavenent Surface Deflections and Interfacial

Tensile Strains Under Tandas Axte (1
Tire Loads, Site 9, Alkorta

Table 9.4
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4?) Strairs
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218
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Table 9.5 - continued
Tire Loads, Site 9, Albertz
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Test
Series

7
8
B

371

311 i

76

0.317
0.201

0,33

0.297
0.17%

0.317
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139.

of Pavement Sorface Deflections and Imterfacial
Axle (1.5 m Spacing)-lual

Table 9,5 - contiruad
Tensile Strains Under Tandem
Tire Loads, Site 9, Alberta
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Table 9.5 - continued .
Sumery of Pavement Surface Deflections and Interfacial
Temile Strains Under Tades Axle (1.5 m Spacing}-Dual

Tire Loak, 5ite 9, Alberta

140.

Test Test Gross Avg. Ve, Syrface Deflections Interfacial Tensile Strains
Series Date Welght Velocity | Axle () (mm/mm % 10-8)
Nove YYD | kilograms {km/M) No. N Dmin, Davg. D met. N Swin S a. 5 max.
12 5.06.05 12500 5.8 1 3 0472 G488 0.5 2 390 398 406
0282 0,297 Q310 ‘ -
2 g.55 0,518 0.533 33 e 357
12.7 H 3 Qa7 G493 0.1 4 24 305 Ky
0.2 0307 0.317
z 0,455 0522 0,555 241 256 s 4]
46.8 1 4 036 038 0.3 4 153 166 133
0.211 0.239 0,269
72.2 1 30287 0317 0.353 3 119 174 kil
p.17m 0213 0.23
2 0,240 0.1 0.8l e 112 126
13 85.06,06 13136 5.8 1 2 0.6 0559 0,504 3 105 173 124
0,312 0330 036
2 0.592  0.597 0,599 144 159 167
12.7 1 3 0518 0572 053% 4 146 149 w2
0,29 0312 0,33
2 0,522 0.5 0,59 133 133 141
48,7 1 4 .37 0428 8.447 4 100 165 109
0,241 0.2%62 (.2@
g 0.433 0.462 0472 92 o8 1]
14A 85.06.06 132% 5.8 1 3 048 0] 0,594 3 13 184 164
0.295  0.37 0.33
4 0.528  0.589 0.587 171 174 176
1?6 1 3 043 D513 0.536 3 154 155 158
0.279 0,315 0,353
2 0.028 0.5 0,579 143 144 146
43.8 1 2 0,457 0465 0,470 3 106 112 122
0.262  0.279  0.2965
2 0.5 0508 0.505 92 97 108
1548 86.06.06 19200 5.8 1 3 0.8 0749 0.767 3 443 458 184
0.472 0503 0528
2 0803 0818 0341 364 378 392
12.6 1 3 0,7% 0,73 0799 3 379 35 392
0483 0611 Q521
2 0.792 0BI0 0841 317 22 327
51.2 1 4 0,632 0.650  0.665 4 218 224 230
0.424 (.45 0480
2 0673 0.706 0.729 122 26 25




141.

of Pavepent Saxface Deflections ad Interfacial
(1.8 m Spacing)-Dual

Table 9.5
< Suwery

Tensile Strains Under Tandem Acle

Tire \.oads, Site 9, Alberta
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1%
161
149
146
122
106

)

i8g
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(mm/mm x 10

Swin. 5avg. S max.
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3
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Series

Test




3 wax.
X7
27
211
191
140
1%
148
2
21
211
133
175
175
143
148
143

143.

(mw/mm x 10-5)
5 avg.
275
190
130
141
127
218
214
mE 2
163
169
170
174
13l
124

N 5min.
277
187
132
113
157
162
165
106
127

26

Interfacial Tensile Strai n]

255
271
134

0 rax.
0,544
0,330
0.602

0.3/6

0.640

D avg.
0.493
0.315
0.572
0,345
0.6Q7

)

T

Surface Deflections
{
N D min
0.
0.546
0.323
0.577
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53588
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(3.7 m Spacing)-Dual
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Tire Loads, 5ite 9, Alberta

Sy

Table 9.8

Test
Series

MM. o+ <+ W W
B222 | = ™ G o 2 2 % ~ 9
gSE | o 3 - o S g of ¥
EX
m.
Y 2
3 8 :
=%
8| & 3 8
55z | 2 g g
|8 W @
g | & ~ 3

223 20 236
221 e 3%

216 223
m 148 150
158 166 | 174
160 167 178

A




3 iax,

21

20 a8
183

179

179

4

149

150

144,

212
174
169
171
i
12
139

{mwmm x 1079)

Interfacial Tensile Strains
N Swmin. 5 avg.

in
346
33

1
@7
25 306

30 A
277
278

ns Under Triadle (4.9 m Spacing)-kal

i

of Pavepent Surface Deflections and Interfacial

Tersile Stra
Tire Lgads, Site 9, Alberta

SERry

Table 9.9
Test
Saries

o

£ 3% 88 88 38 8§ 8 SN
[Fa) L= g {2 ]
i | zmzes 25380 3RNYE BREYI
m o ===k 2adgad Ocodae daodsgo
§ 2| ysege 38688 RRRSy BEsyy
MWD SosSag 2d8dd addda Sdds80
g £ 2883R SR28Y RBE3E BREIY
& o Sodod Seodo odade docodo
= o <t L= [r)
Mh re -1 P T S S ST S YN
£ >
=5 % N o % r )
w_.mm o o <] o o 5
< =
§
mmw &
E 3 e
= ) =
583 | 4 3
rmw v 8
M ® <




145,

SITE 10
ALBERTA



Pavement Response to Heavy Vehicle Test Site 146

Province: . Alberta Date(s) of installing Instrumentation: Oct. 15-19, 1984

{Transducers only-the
rest will be complated

Site Locatlon: Hwy 21 about 75 km northeast of Calgaryi in spring).
AADT : 1700 % Truck vol: il

Site Description: The test section is located on the $.8.L. in control section 21:14
between STA 41 + 400 to 41 + 450. The two lane highway is in a topographically law
flat tangent section in an area of gently rolling terrain. The existing soil type is
CH:CI material with some 3C.

Structure: Instr. Lane Width _3 em. Adfacent Shoulder Width 2 3 m.
Shoulder Type Paved
As '
Companent Type Lonstructed Details
Layers Thickness
{mem)
Surfacing AL &6 mm M5T Design #1939 BRI
. AC 200-300A
 Aye Compaction=97.3% of 75 S8low Marshall |
Recyqled 70 mm 70730 R/V Ratio with 5C 3080 Asphalt
Asphalt MST Design #19398
Pavement Ave. [ombacticn=82 0% of 75 8low Marshall

Asphatt content was 5.7%.based an dry wi. agg.
1.0-4% above Design.

Dise Des. 1-16 Granular Waterbound
Layer(s) Granylar 250 mn Design Dry Density=2180 kg/m° 8M.{. =7.56%
Actual Ave. Dry Density=2080 kg/m3@ M.C.=5.7%
Ave. Compaction=99,6% of Standard Proctor
Subsoil CI; LL=4072, P[=24-3

Max. Ory Density=1737 kg/m3
Uptimum moisture=17.4% Actual Ave, M.C.=13.5%
Ave. % compaction=100% + of Standard Proctor.

Clay

Cross=Section

ARC
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PAVEMENT I[MPACTS FIELD PROGRAM

Test Site: 10 - Alberta

Test Dates: 85.05.29 - 85.06.06

Vehicle Loadings:

Axle Gross Weights
Configuration {kg)
Steering Axle 3790 5110
Single Axle 9182 970 11127
Tandem [1.2 w) 138982 18100 22327
Tandem (1.5 m)} (L7}* 5445 to 19280
Tandem (1.8 m) 14064 18382 22127
Triaxle (2.4 m) 20082 26145 31645
Triaxle (3.7 m) 20610 26036 31664
Triaxie {4.9 m) 24836 31955

*Number of tandem axle loads

Commnents:

1. Three (3) deflection and three (3) strain transducers installed and
operational during testing.
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150.

Table 10.2 ‘
Smmry of Pavement Surface Deflections and Interfacial
Tensile Straim: Under Steering Axle, Site 10, Alberta

Test Test Gross Avg. Veh. Surface Deflections Interfacial Tensﬂ\_esStr*ains
Series Date veignt VYalocity {rrem) (movim % 107°)
No. Y¢ MDD, | kiTograms (ki) N Dmin. Davwg. Do, N Smir. §avg. 3 nmax.
148 85.06.06 3790 5.8 4 0,49 053 0,579 9 44 i3 3R
12.7 3 0,457 0,472 0,498 4 a8 s 316
47,8 2 0.3 035 0B K} N2 217 228
1% | 85.06.06 5110 5,3 3 0.625 0.685  0.681 3 1 4 48
12,7 3 0,592 0,606 0,625 3 9 a7 415
43.4 3 0.4% 055 O5E 3 22 297 3
Table 10.3
Spmwy of Paverent Surface Deflections acd Interfacial
Tasile Strains Under Single Axle-Dual Tire Lowxis,
Site 10, Albarta
Test Test Gross Avg, Veh. Surface (eflections Interfacial Tensi?i.-sStrains
Series Date Weignt Velocity )] (mw/mm % 107)
N, YO0, | kilograms {km/h} N Dmin. Davg, Dmx, N Smin. Savg. 5 mx
1A H.06.06 9132 5.8 3 0.605 0840 0.678 3 294 30 07
12,6 3 0698 0706 0,712 3 267 273 277
45.8 & 0546 0.550 0582 4 a4 0 5 218
1%A £5.06.06 K70 5.8 3 Q922 0.952 0.9% 3 473 436 454
14.0 3 081 0.869 0.886 3 K21 33 34
51.7 3 01 0.72% 0.734 3 30 X7 M
13 86.06.06 113127 5.8 I o Q759 0831 3 320 324 3
12.7 4 Q782 Q787 0795 4 24 293 300
46,7 4 0892 0632  0.685 4 217 287 230




Table 10.4

Summwry of Pavewent Surface Deflections and Interfacial
Tersile Straims Under Tandaa Axle (1.2 m Spacing)-Dual

Tire Loads, Site 10, Alberta

151.

Test Test Gross Avg. Veh, Surface Deflections Interfacial Tensile Straim
Saries Date weight Velocity Adle RG] {mro/mm = 107)
No. YWMLDD | kiTograms (kavh) No. N Dmin. Davg. D max. N  Smin. 5avg. 5 max.

il B5.06.05 13082 5.8 6 3078 0792 Q.80 3 337 340 3
0.399 0.417 0.439

7 0767 0782 0.80 327 = 351

12.7 & 3 0742 0792 Q086 4 Y4 318 179
G414 0428 0450

7 0.742 0782 0.810 304 na 35

445 & 3 062 Q.65 0.840 3 231 251 264
0330 0.3% 0401

7 0.682  0.632  0.843 22 231 282

9 3.06.04 18100 5.8 6 3 0811 0927 0978 3 365 359 366
0.498 0581 0,635

7 0.8 0917 0,970 3l 375 36

9 85.06,05 5.8 5 4 0777 (818 0.8 4 299 K18 Kt
0.5l2 0531 0.551

7 0810 Q.84 0866 285 it 296

12,7 § 4 Q.75 Q%7 Q7% 4 Pz 3 267 27%
0,483 0500 0511

7 0.758  0.787 0.210 243 &7 265

45.7 & 4 0,678 0686 0601 4 au 215 231
-0.483 0,493 0,498

7 0.673 0.701 0.712 ige ag Fal.

5 85,0631 22327 5.8 & 3 0.9 1.021 1,074 4 324 331 337
0.63 0.676 0.719

7 0.985 1.0% 1079 7 k1::) 309

12.7 é 3 0845 DORD L.008 4 =4 286 78
0.663 0,681 0,698

7 0,983 1.016 1031 249 263 271

8.1 & 3 0.8% 0.859 0.839 3 =7 32 239
0643 0,660 0.671

7 0286 0902 0.919 196 199 pal’d




ib52.
Strains
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5.8
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47.8

5.8
12,7

48,3

(L5 m Spacing)-Dual

Wi gt
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10645

10345
5445

Test.

Date
Y M.00 | kTlograms

of Pavemert Surface Deflections and Interfacial

95,05.29

85.05.30
85.08,30

o,

Tarsile Strains Under Tandem

Tire Loxts, Site 10, Alberta

Table 1015

Summary
Tast

Series

251

275
23
218 238
150 157
15 170
a5 2R
/L 253
241 9
176 180
w7179

240
207
1%
142
247
247
170
159

3
d

0.478
.213
0.513
0.7
0.352

.74

0.452
0.19%
0.485

0.721

0.
0.

3 Q.43
0.158
0.43

3 0.8x
0.317
0.673

1

5.8
3.1
5.8
12.7
48,1

12,6

77574
15336

85.06.31

85.08.30

4
5




Table 10.5 - contirmed

Symmary of Pavement. Surface Deflections and Interfacial
Tersile Strains Under Tandem (1.5 m Spacing)-Dual

Tire Loads, Site 10, Alberta

Test: Test, Gross Avg. Veh. Surface Deflections Irtarfacial Tensilg Straing
Series Uate Weight Velocity | Axle - A{om) {mfiom x 1077)
No. YYM.00 | kilograms (xm/h) Mo, N Dwmin., Davg. 0 mex. N Sain. Savg. 5 max.
(-] 85,058,351 15562 5.8 1 3 0.681 oL o7 2 307 12 316
: 0353 0,384 0.0
2 0.7%# 0780 0.3 R
12.6 1 3 0673 069 0719 2 ¥ A %8
0.353 Q.38 0.4%
2 0,712 0,744 0.7/0 265 265 265
- 47.8 1 4 0587 0610 0.643 4 151 198 22
0.297 0,33 .38
2 0.610 0.645  0.673 171 185 195
7 85.06.03 9109 5.8 1 & 0,455 0480 0838 4 225 237 248
0,1%0 0,206 0.218
2 0.442 0,480 0.505 207 222 236
2.6 1 4 0.404 0427 0,450 3 190 21 245
D183 Q28 024
2 0,414 0,447 0472 172 201 230
a7.0 1 6 0366 0.3 040 3 174 18% 19
0.160  0.17% 0.216 :
2 QA0 QA7 0,430 183 177 168
A 85.08,04 11718 5.8 1 4 0480 0500 0.5 2 274 21 2%
.25 0,277 0,310
pa 0476 Q838 0.5 275 225 226
12.7 1 4 Q477 056 053 3 131 202 210
0,231 0,249 D267 .
2 0490 0521 0.5% 187 193 200
47.2 1 3 0829 0.43% 0,82 3 143 156 164
0,245 0,251 0.254
2 0,455  0.467 0.483 142 143 153
e 43 85.06.04 209 5.8 1 3 003% o044 044 3 pabct 211 219
0.178  0.193 0.213
2 0.43¢4 0452 0473 185 1% 203
12.7 ] 4 0.3 0.381 042 3 ™ 20 206
0142 Q173 0,193
2 0.3% 0,411 0,455 1| 187 1
45.1 1 5 0320 0.363 D.434 5 142 150 162
0.133 (.168  0.208
2 033k 0373 o049 133 150 161
9 250604 14936 5.8 1 3 0. 0.75¢ 075 3 30 B 416
0.287 0.33 0.368
2 0.75¢  0.803 0B84 ki 397 399




154.
Strains
{mm/mm X lO'g)
Smin. 5 avg. S5 max.
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3 max.
244
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41l

{mn/mm x 10
3 min. 5 avg.
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Test
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¥Y.MM.0O
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Smmary of Pavament Surface Deflections and Interfacial
Tasile Strains Under Tadem (1.5 m Spacing)-Dual

Table 10.5 - continued
Tire Loads, Site 10, Alberta

13

14

n
169
478
452
39

169
432
283 7 25

145

438

316

0.498
4
421

0.269

0.480
0.533

.246
0.513

0.224

0.4%8

4 0.472

1
2

5.8
12.6
5.2

43.3
85,08.06 19200
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S avg. S nax.

(rm/ms x 10

5 min.
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157.
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158.
Interfacial Tenzile Strains
(mm/mm % 10-%)
Swin. 5 avg. 5 max.
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159.
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160.

SITE 11
BRITISH COLUMBIA



Province:

B.C.

Pavement Response to Heavy Vehicles Taest Site

161.

Date(s) of Installing Instrumentation: Sept. 27-30, 1984

Site Location: Hwy_ 97 pine Pags RTAC Site B, statiom 1753 + 75 (£t).
Parsnip R. Bridge to Chetwyud Inventory kilometer 55.13
% Truck Vol: iz

AADT: _ 690

Site Description:
fill through a flat swampy area.
above a swamp consisting of peat over silty sand,

The site on the southbound lane of =z two-lenme highway is on a

at the time of iagstallation.

The road prism =its on a rock fill approx. 1.3 meters

The water table was at swamp level

Structure: Instr. Lane Width 3.7 m, Adjacent Shoulder Width 1.5 m.
Shoulder Type paved
As
Component Type Constructed Details
Layers Thickness
{mm)

Surfacing AG 75 Single lift of 6%, demse graded AC
Base IAC bound 145 -25 mm AC bound c¢rushed granular hase,
Layer(s) open graded.

cemgar 160 | =50 mm unbowmd crushed granular base,
Granular | graded
center 580 | -75 mz Special Select Granular Subbase.
Subbase Granular | shoulder 61
Layer(s) franular | center lS&OL
Fi1T1 shoulder 1100 Shot Tock
Subsail grapular | 400 Shot reck fill submerged into peat swaup
peat 250 Peat
granular (604 + 8ilcy sand
. Wl.2m L W3 1w L3, 0 3w
Cross-Section -t I l}' e ,ﬂ;
(not to scale) ‘ ; A G, _Jomn
-25mm asphalt bound cz.,  145mm
i ~50mm uvnbound crush 160mm
: 220mm
610mn 580w

special select granular subbace

Note:

Shoulder not yet constructed at time of RTAC installarion.

B

ARC




PAVEMENT IMPACTS FIELD PROGRAM

Test Site: 11 - British Columbia

Test Dates: 85.06.21 - 85.06.25

Venhicle Loadings:

Axle Gross Weights
Configuration (kg)
Single Axle 9182 11127
Tandem (1.2 m) 13582 22327
Tandem (1.5 m) (10)* 5445  to 15682
Tandem (1.8 m) 14064 22127
Triaxle {2.4 m) 20082 31645
Triaxlie (3.7 m) 20509 31664

*Number of tandem axle loads

Comments:

1. Three (3) deflection and three (3) strain transducers installed.
One (1) strain transducer not operational.

2. Due to computer hardware walfunction, strain measuremenis were not
obtained for all loading conditions.

162.



163.

I L]

Tenstle Strains Under 816) kg Single Axle~dual Tire Load,

Site 11, Beitish Columbia

Summary of Pavement Surface Deflections and Interfacial

Tale 11,1
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Table 11.2

" Smery of Pavament Surface Deflections and Interfacial
Tensile Straing Under Single Axte-fual Tire Loads,
Site 11, British Columbia

164.

Test Test Gross Avg. ¥eh. Surface Deflections Interfacial TensﬂgGStra'ins
Series Date Wei ght velocity {mm} ‘ (mm/em x 1077)
No. YOML00. | kilograms {km/h) N Dmin. 0avg, Dmx. N Smin. Savg. 5mx,
147 506,25 9132 5.5 4 0,584 0.615 0622
12,9 4 0577 0.5 060
48,4 5 0,488 0,511 0.5
13 85.06.25 11127 5.5 4 0650 0.858 0,673
12.6 4 0610 05638 0,648
48.6 4 0513 0533 (546
&7 30472 Q485 058
Tabte 11.3

Sumary of Pawaent Surface Deflections and Interfacial
Tensile Styains Under Tandem Axle (1.2 m Spacing)-Dual
Tire Loads, Site 11, British Colusbia

Test Test Gross Avg. Veh. Surface Deflections Interfacial Tensilg Strains
Series Date Wetght. velocity Ade () {mmAmm x 107)

Ne. YY.MLED | kilograms (km/h) No. N Dmin. Davg. D max. N Smin. $avg. S mx.

i1 86.06.25 13882 5.8 6 4 0478 0483 051

0.25¢ 0,277 0.28%7

7 0.488 0,502 0.518

124 6 4 0432 045 0472

0.245 0262 0,274

7 0,432 0.467 0,480

48.1 6 & 0,335 0,388 0.2

0.231 0,249 0,259

7 0.3%8 0.3 0,401

L 85.06.24 2327 5.8 5 3 02 0,785 0,770

0.414 0.419 0.4%Z7

7 Q800 0.805 0.808

12,7 & 4 0726 0737 079

047 0432 0,45

7 .79 0,775 0.815

46.8 6 4 0,630 0.6 0,558

0.3% 0406 0424

7 0.673 0686 Q.71




Table 11.4

Summary of Pavement Surface Deflections and Interfacial
Tansile Strains Under Tawkm Axle (1.5 w Spacing)-Dual

Tire Loats, Site I1, British Columbia

165.

Test Test | Gross Avg, Veh. Surface Deflactions Interfacial Tensilg Strains
Series Date Weight Velocity Axle ~ (mm} (mm/mem x 107}
No. YYD | kilograms {\m/h} No. Dmin. 0avg. 0O mex. N Smin, Savg. 5 mx
1 25.08.21 10645 5.8 1 0,442 0,450 0,462
0.170  Q.183 0.190
2 0.4 0467 0,490
12.6 1 0,472 043 0,442
0158 0,180 0.193
2 0,43 0.455  0.470
47.8 1 0323 0,33 0.3l
0,152 G176 0.198
Z 0.3 0,38 0,378
3 25.06.21 5445 5.8 1 0.274 0.25 0.3
0.14  0.107  0.112
Z 0,290 0.3 0,323
12,9 1 0.264 0282 0297
0.104  0.112  0.127
2 0,297 032 0315
8.9 1 0.178 0.203 0.22%
0,081 0081 0.107
2 0,216 0.2 0,257
5 25.06.24 15336 5.8 1 0.53% 0.5 0,514
0218 0,29 0.2%
2 0.584 0,587 0.592
12,7 1 0,513 0.533 0,551
0.216 21 0,281
2 0.544 059 0574
46.8 1 043 0424 043
0,198 0206 0.213
2 0,470 0475 0,480
6 B5.06.24 15582 5.8 1 0.577 0,584 0.589
0.226 023 0.234
2 0.622 0.627 0.635
24 1 0,551 0581 0.558
0,238 0.23% 024
2 059 0.6 .60
47.0 i 0450 0466 0,483
0.201 0.218 0.231
2 0.473 0.5% 0.528
g 25,06.24 11718 5.8 1 0,506 0521 0.533
0.175 0.183  0.198
Z 0.5 0.549 0.%66
12,6 1 0,485 0513 0,533
0.185 0201 0216
2 048 0.53% 0,559
43,3 1 0.406 0422 0,439
g.168 0.188 0.201
2 0.4 0457 0.480




166.

Tersile Strains Under Tandem Axle (1.5 = Spacing)-(uai

Tire Loads, Site 11, British Coluetria

Sawary of Pavesent Surface Deflections and Interfacial

Table 11,4 - continued
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Table 11.4 - continued

Summary of Pavesent Surface Deflections and Interfacial

Tensile Strairs Under Tandem Axle (1.5 & Spacing)-Dual
Tire ioads, Site 11, Britich Columbia

167.

Test Test, Gross Avg. Vah, Surface Deflections Interfacial Tensile Strains
Ser-ies Date Weght Velocity Axle {rm) (mm/mm x 10-6)
No. - YYD | kilograms {lm/h) Mo Dwin, Davg. 0O mx. N Smn. Savg, 5mex.
14A 86.06.75 13236 . 5.5 1 0521 0526 0528
.18 0.2 0.2
Z 0.544 0,54 0.56
12.9 1 0.503 058 00518
0.186 0208 0.216
2 0,521 0,528 0.538
43.4 1 0401  0.417 0.4
0.183 0,193 0,216
2 0.447 0.457 0.478




Table 11.5

Smmry of Paverent Surface Deflections
Tensile Strains Under Tandem Axle (1.8 m Spacing)-Dual

Tire Loads, Site 11, British Columbia

ard Interfacial

168.

Test Test Gross Avg, Veh. Surface Deflections Interfacial Tensile Strains
Saries Date Weight Velocity | Axle {m} (/e x 10-6)
M Y. MDD 1 kilograms {km/R) No. D min. Davge D max. N  Smin. 5avg. 5 max.
12 85.06.2% 14064 5.5 5 0.470 0.483 0.4
0.178  0.18 0,18
& 0,508 0513 0.821
12.7 5 0.432 0.4 0480
0163 0178 0,183
6 0,470 0,480 0495
%58 5 0,368 0385 0.34
0.163 01688 0,175
6 0,399 0406 0,414
2} 350624 zier 5.8 5 0.729 0.744 0770
0,259 0272 0.29%
6 0.800 0.823 0.8%
12,6 5 0.729 (0.74%  0.762
0,269 02092 0310
& 0.823 0833 0.88
48.3 5 0.617 Q.640  (O.66h
0.239 0.28% Q.272
B 0.704 0,719 0.752




169.

Smin. 5 avg. 3 max.

{(mm/rm x 10

Interfacial Tensi lg Strains
)

N

Surface Deflections
(m})
Davg. D max.

N D min,
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Table 1.7

{3.7 m Spacing)-Dual

Tire Loads, Site 11, British Colusbia

of Pavement Suwface Deflectioes and Interfacial

Tarsile Strains Under Triaxle

Summery

5 max.

Interfacial Tensilg Straire
{rv/mm x 1077}
Smin 5 ava.
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SITE 12

BRITISH COLUMBIA
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Pavement Response to Heavy Vehicles Test Site

Province: B.C Date{s} of Installing Instrumentation: g 27

Site Logation: Hwy 97 Pine Pass RTAC Site C, Station 1806 + 50 (feet)
Parsnip River Bridge to Chetwynd invencory kilemeter 56.73.

AADT: 6490 % Truck Voi: 1%

Site Description: The site is on the northbound lane of a two-lane highway on
straight Jevel cut at a high peoint of the Pipe Pass. The vight of way appears
well drained.

Srructure: Instr. Lane Widthg 7 m. Adjacent Shoulder Width 1 < m.
Shoulder Type pavad
As
Component Type Constructed Detrails
Layers Thickness
(wm)
Surfacing AC 85 Single 1ift of dense graded AC.
Base AC hound 155 -25 mm AC bound, crushed granular base,
Layer({s)} open graded. :
G 1 Center 1501} =50 wm unbound, crushed granular bases
ranulal lepoulder 210 open graded
Granular | Center 625 | =75 mm Special Select Granular Subbase
Subbase Shoulder 614
Layer{s) Granular | Center 850 .
| Fill Shoulder 97§ SI1y gravel
Subsoil Granular {1000 + 5ilty sand
3. 7m -3 . 1.im L3 I.2nm
Cross-Saction ng_________" A — T e
{not to scale) (85mm  A.G. e
155pm  =25mm bound crush :
1 150mm -30mm wnbound crush 210mm
62%mn  -75om special subbase 610mm

Note: Shoulder not vet constructed a2t time of RTAC installation.
| - ARC




173.
PAVEMENT IMPACTS FIELD PROGRAM

Test Site: 12 - British Columbia
Test Datas: 856.06.18 - 85.06.20

Vehicle loadings:

Axle Gross Weights
Configuration (kg)
Steering Axle 3790 5110
Single Axle 9182 11127
Tandem (1.2 m) _ 13582 18100 22327
Tandem (1.5 m) (14)* 5448 to 15582
Tandem (1.8 m) 14064 18382 22127
Triaxle (2.4 m) 20082 26145  3164b
Triaxle (3.7 m) 20509 26036 31664

*Number of tandem axle loads
Comnents:

1. Three (3) deflection and three (3) strain transducers installed and
operational during testing. Pavement response measuremenis
jndicated a possible transverse misalignment of strain transducers
relative to deflection transducer locations.

2. Wide range of pavement temperatures (20 to 40°C) during testing.
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6 kg Simgle Axle-dual Tire Load,

of Paveuent Surface Deflections and Interfacial

Tawile Strains Under 81
Site 12, British Colimbia

Table 12.1
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Tabla 12,1 - continued . 175.

Sumery of Pavement Surface Deflections and Interfacial
Tersile Strains Under 3160 kg Single Ade-dual Tire boad,
Site 12, British Colubia ‘

Tast: Test Avg. Veh. Surface Deflections Irterfacial Tensile Strains ASphﬂt‘iC Concrete
Series | Date Velocity (rm) (/% 10-6) Temperatures (G}
No. | YYD (kav/h} N Dmin. Davg. Dmax. | N Smin, 5avg. 5max Tl T2 T3 T
14A 85.06.19 4.3 4 0,714 0.734 0.762 4 =] 737 792 MBE5 3B LS N2
12.9 4 0.69% 0706 0,729 4 4R 539 576 M5 1S R2 N0
50.9 4 0,737 0.747 . 0782 4 249 AR 205 39 3e W2 LI
148 F.06.20 4.3 3 .88 0.627  0.665 9 247 274 3138 2.9 2.8 2.6 196
12,7 2 0,622 0,653 0.681 4 194 199 27 45 233 29 N4
5l.% 4 0,648 0.683 072 6 a3 % 92 7.4 ) HB4a 22
1% B85.06.20 4.3 5 0.640 0.660 0,678 4 B 433 470 21 278 B8 A7
12.6 6 0.6 05830 0671 6 20 274 312 3.7 3.8 236 2.l
.1 5 0,673 0.704 0.7 5 114 128 135 196 205 21,2 21,0




Table 12.2 176.

Sumery of Pavenent Surface Deflections and Interfacial
Tensile Straim Under Steering Axle, Site 12,

British Colusbia
Test Test Gross Avg. Veh. Surface Deflections Interfacial Tensile Strains
Series Date Weight velocity " (mm} (mm/mm x 10-6)
Ne. YYMLDD, | kiTograms (lan/h) N Dmin. Davg. 0O mex. N Swmin. Savg. 5mex.
145 85.06.20 3790 6.1 4 0.648 0.673 0,706 5 247 250 i)
13.2 5 0.650 0.6/ Q.72 5 232 249 277
29.9 5 0501 0,615 0,848 4 141 153 164
1% 85.06.20 5110 5.8 4 07296 0™ 0775 4 447 483 512
12.6 6 0.648 0683 (.742 5 312 361 k1)
.2 o 0663 Q.68 0,706 4 158 202 2z
Table 12.3 .
Sumery of Pavasent Surface Deflections and Interfacial
Tersile Strains Under Single Axle-imi Tire Loads,
Site 12, British Columbia
Test Test Gross Avg. Veh. Surface Deflectices Interfacial Tensile Stratns
Series Date Weight Velocity {mm) {ivim x 10-0)
No. YYD, | kilograms {kvi} N Dmin, Davg. D max. N Smin. 5avg. S nmaEx.
148 20.06.19 a2 5.5 4 0770 0833 05859 4 %62 937
12,9 4 0.7%% 0.790 0.8308 4 i 723 736
47.5 5 0,714 0747 Q800 .3 414 425 423
13 %5,06,1% 127 6.1 4 080 083 03818 4 720 743 755
13,2 3 0777 0798 0.826 3 535 = 621
46,7 4 0,752 0.772 0.798 4 3 393 414




Table 12.4 177.
Sy of Pawsent Surface Deflections and Interfacial

Tensite Strains Under Tanden Axle (1.2 m Spacing)-Dual

Tire Loxis, Site 12, British Colurbia

Test Test Gross Avg, Veh. Surface Deflactions Interfacial Tensile Strains
Saries Date Weigt Velocity Axle {rm) (v x 10763
No. YY. MDD | kilograms (km/h) No. N Dmin. Davg. Dmex, N Smin. S avg. S mex.
11 85.06,19 | 13582 6.0 3 4 0,617 0.658 0.8 LI S - ]
0.150 0173 0,185
7 0.6% 0.633 0.704 ' S - 1 B -4
13,2 6 4 0,635 0500 0,6% 4 Z@ 248 P
0157 0170 0.0
7 0.563 0.881 0,714 71 e 2@
50.7 6 5 0.602 0.625 0.663 3 123 12 1%
0.160 0173 0.193
7 0.5% 0.633 0,663 U 12 18
7.8 6 & 0625 0,653 0.686 4 6 & 97
0,163 0.168 0.175
7 0.650 0.665 0,678 61 72 B
9 85,0618 | 15100 6.0 6 4 0,78 0,795 0,803 4 1% 12¥ 1@
0,8 0.203 0224
7 0.8303 0.82% 0.8 1120 1210 12%0
13.2 6 4 0757 0.88 0.8% 4 M 1018 1047
0.272 0312 0.363
7 0800 0.1 0.9 M6 9B
50.5 6 4 0,758 0.780 0.818 4 B3 66 668
0305 0.%5  0.31
7 0.798 0.823  0.8% 562 5% 6l7
5 ®.06.20 | 2% 6.1 6 3085 020 0,82 3 4% &2 4N
0.231 0.2 0.2
7 0.826 0.53  0.843 434 @3 9
12,0 6 4 0,88 085 0.%23 4 M 3®0 W6
0.241 0.246  0.249
7 0.800 0.810 0.818 I - B -
43.9 6 4 0,78 0775 0803 310 a1 zm
0.226 O.244 0274
7 0.770  0.795  0.846 e A4 20




515
219
19%

178.
{ewrverm % 10°5)
5 avg. 5 max.
451
397 475
370 | 402
43
183
158 174

Interfacial Tensile Strains
N Swin.

5

g §
g 8

2

D rax.
0.511
0.1
0.566
0.671
0.69%

0,168

al

Axle (1.5 m Spacing)-Dual

of Pavemxt Srface Deflections and

Tensile Strains Under Tandem

Tire Loads, Site 12, British Colmbia

Table 12.5

Sumwary

Series

Test

m [ mn Y ]
e . e M (] uy L M et el ] o n . e o o
g £ | 288 =g R88 438 &=@ feds 538 33§ g3R
M\m/nu a4 S8 S22 Sod S9a oo S8d oS oo
E
: o0 52 - < o o W W o =~ W
g £ | 588 mg2 229 988 248 828 #38 4§35
t o | 332 238 o2dd dod Sad 322 2dd Sdd
= ™~ (o %] (o] Eut] <r L= o (3] r'r
34 - -
>
222 | o &y N ~ oy ! ~ N 0 ~ S o 3 % S
w.Jmm & & s s o & o ot A ¥ o = o o
qr
= =
[T ]
g8k | 4 ) 3 4 3
=
218 8 & q m
552 | o g g g _
P 1] 4] ) 2] &
3 ey u
m [N}

367
13
1%
377
23
41
3
131
i
Eced 352
187
109
a0
184

- 167

276
314
w2 16l
145 184
38 W
36 354
241
19 A8
al a
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293

21
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169 187
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377
265 218
13
19 135

3
3
4
3
3
3
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0.610
0.145
0,671 -
0.630
0.122
0.650
2.170
0,079
0.201
0.631
0.135
0.719
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0.135
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0.127
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0.




179.

. Table 12.5 - continued
of Pavement Srface Deflections and Interfacial
Tensile Strains Under Tandem Axle (1.5 m Spacing)-Dual
Tire Loads, Site 12, British Colusbia

‘ i
Test Test Gross Avg, Veh. Surface Deflections Irterfacial Tensile Strains
Series Date Weight Velocity | Axie (o) (/i % 10-6)
M. Y.MLDD | kilograms | (kmvh) | No. N Dmin, Davg. Dmx. | N Smin. Savg S max.
7 86.06.20 9107 6.0 1 3 0,513 0,528 0346 3 231 276 K8 3
0.068 007 0.086
2 0561  0.574 0.534 294 34 33z
13.4 1 30323 0.3% 0406 2 1i4 144 174
0.046 0.066 0.074
2 .33 0.3 0472 122 154 186
.3 1 3 0450 0518 0,592 3 02 105 108
0.064 0.0 0.114
z 0,490 0,559  0.625 # €9 19
A 85.06.13 11718 5.8 1 4 0.6 0678 0.72% 4 839 920 a71
0,115 0,142 Q.17
2 0631 Q711 0,747 B40 9204 951
13.0 1 5 0602 0663 0706 7 6% 743 31
0.1 0.124 0.188
2 063 0671 0.6% 673 w3 7%
49.2 1 2 0,561 0,887 0.617 2z 433 514 544
: .0 012 0,07
2 0.622 0.827  0.6% ) 516
9 85,06,18 1493 6.0 1 2 062 0645 0.665 2 106 1160 1251
0114 0119 0,127
2 0.671 0.683  0.696 e 1166 1274
3.2 1 2 07ad o7a 073 2 %8 93 1004
0170 0,145 0178
2 0,747 0748 Q782 W6 9%l 1016
50.5 1 3 0.577  Q.612  0.655 4 523 580 613
g7 018  0.211
2 0.635 0.683 0.742 535 541 637
1A 85,06.18 11827 6.1 1 4 0.579 062 0681 4 930 1066 1211
0081 012 0.178
g 0655 0,688 0,799 9% 1124 1263
13.2 1 3 0,546 0.557  0.6%0 3 837 8% 937
0127 0082 0175
2 0584 0638 0.688 86 917 9%
52,9 1 3049 0.528  0.559 30 4 4 504
0135 0,137 0,142
4 0.553 058 0,559 450 534 &30
108 85.06,19 9585 6.1 1 3 043 0503 0,54 1 273 242 262
0068 0084 (112
Z 0,498 0846 0577 279 281 =4
13.2 1 3 0551 0579 0,610 5 174 122 200
0094 0,117 0,150
2 0.579 0.5%4  (.610 175 191 206
49.9 1 2 0495 0521 0.546 z % 9% 100
0097 0,102 0,00
z 0,559 0504 0,55 a5 8 %0
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Table 12,5 - comtinued

Sumary of Pavement Srface Deflections and Interfacial
Tersile Straims Under Tandem Axle (1.5 m Spacing)-Dual
Tire Loxts, Site 12, Beitish Columbia

Test Test Gross Avg. Veh. Surface Deflections Interfacial Tensile Strains
Serfes Cate Weight Velocity Axle (rermr) {mn/mm % 10-5)
No. YYMM DD | kilograms (km/h) No. | N Dmin. Davg. Dmax. N Smin. §avg. S,
11 85.06,19 14582 6.0 1 3 052 0.880 0.706 3 310 328 B
014 0,127 0.142
2 0,648 0678 0.714 332 39 M
13,2 1 3 0658 0671 0.696 4 245 260 2”4
0,114 0Q.13% 0,160
2 0665 0683 0,74 53 268 292
50,7 1 3 0602 0.622 0,635 3 135 145 163
0019 0127 0,13
2 0,638 0,683 0,681 117 130 1%
97.8 1 3 0602 0617 0640 3 €0 93 9%
0.112 0,117 0,127
0,640 0.642 0.655 03 120 131
12 85.06.19 12500 5.6 1 4 Q625 0,845 0,665 g 478 504 588
0,107 Q.12 Q.14
2 0.650 0,678 0.6% 54 510 513
12.6 1 5 0,54 0.640 0.685 3 e 364 98
0079 Q112 0,27
s 0.566 0.640 0671 M9 B’ 366
49.9 1 2 0.457 Q.53 0,822 3 142 152 199
0.071 0089  0.107
2 0,49 D574 0.6% 151 191 247“
13 85,.06.12 13136 6.1 1 4 049 0,541 0.574 2 b7 635 674
0,064 0,034 0.107
d 0521 0,569 (0.602 646 656 665
13,2 1 2 0678 0,681 0,704 2 588 618 549
0,112 0132 0.152
2 0.691 0,706 0,719 5Gh =5 506
46,7 1 3 0546 0,584 0,648 3 X6 55 38
0.081 0.107 0.130
z 0.529 0.620 0.555 283 a7 35
14A 85.06.19 1323% 5.5 1 4 0.640 0688 0762 4 752 a32 945
0% 01T Q8D
2 0.678 0711 0,759 787 g% 927
12.9 1 4 0,625 0665 0.7M4 4 634 670 736
0029 0,135 0,190
2 0642 0683 0721 622 662 695
47.5 1 3 0640 0,671 0.1 3 419 440 453
0,127 0,147 0.178
2 0.663 0688 0,74 401 436 456




Table 126 18‘1 .
Summary of Pavesent Surface Deflections and Interfacial

Taxile Strains Under Takes Axle (1.8 m Spacing)-Dual

Tire Loads, Site 12, British Colusbia

Test Test Gross Avg. Veh, Surface Deflections Interfacial Tensile Strains
Saries Date Weidht Velocity Axle } {mm} {me/mn % 10-5)
No. Y¢. MDD | kilograms (km/h) No. N Dmin. Davy. U max. N Swmin. 5avd. 5 mx.
12 85.06.19 14064 5.6 5 5 0,68 072 0,742 5 435 487 524
0.8  0.l12 - 0136 :
& (.69 0,724 0,748 46 432 533
12,6 5 5 0.6% Q716 0.7% 5 355 ) a16
0.097 0,114 0,122
[ 0.6% Q721 0.742 345 30 422
49.9 5 5 058 0640 0673 5 203 231 256
0.079 087 0.122
6 0.607 0645 0888 1% 233 257
104 25.06,18 s 6.1 5 4 0.8% 0874 0912 3 1288 1288 1311
0152 0,198 0.249
6 0.831 0874 0.952 1207 14y 1886
13.2 5 2 oms 083 0881 2 1.2 108 1065
0,160 0.203 0.246
6 0,853 0876 0919 7% 1077 1079
52.9 5 4 079  0.7%2 0787 4 633 &67/8 736
0178 0188 0138
[ 0.792 080 0.815 628 677 706
@A 85.06.18 2227 5.8 5 4 0914 0.93% 0.9%5 4 Lx 699 750
0168  0.19%  0.2%
6 0.930 0.940 0.95 572 a54 703
13.0 5 7 0.7 0383% 0894 3 04 781 337
014 0.1%2 0.1
[ 0831 0.886 0912 X 755 240
49,2 5 5 0,78 0300 0.823 4 49 59 574
0.142 0,168 Q.20
[ 0.777 0,828  (0.85% 487 536 553




. 182.
Table 12.7 ]
Summry of Pavement Surface Deflections and Interfacial
Tensile Strafrs Under Trizxle (2.4 m Spacing)-Dual
Tire Loads, 5ite 12, British Colubia :

Test. Test Gross Avg. VYeh. Surface Deflections Imerfacial Tensile Strains
Serfes Date Wetght Velocity | Axle (zn) (/e x 10-6)
No. YMLDD | kilograms (kem/n) No. N Dmin. Davg. Dmax. N Swin. S avg. 5 max.
6 85.06.20 20082 6.0 & 4 QM 0716 0737 3 349 368 gt
0168 0,075 0,190
7 0.698 0.711  Q.7A 349 306 368
0.17% 0.8 020
8 0.6% 0.714 0737 O S 7 B 714
13,0 6 4 0,673 06% 0.708 a 2755 By M
0.178 0,12 0.190
7 o688 0711 0.7 268 277 289
0,192 0200 0.2
g 0.688 0711 0.719 261 284 313
52.0 & 3 0,658 0.678 0.6% 3 138 181 174
0,178 0.180 018
7 0.601 0.6  0.698 143 155 163
0,090 0201 0.208 .
8 0.863 0688  0.698 162 185 167
2 85,0620 26145 6.1 f 4 0767 0732 0210 4 513 528 543
10 019 0,239
7 0.782 0.800 0.831 491 506 520
D201 0216 0,246 :
8 0.7% 0,72 0,896 471 4B AR
13.2 6 3 0744 Q775 Q810 3 402 403 411
Q.193  0.224  0.259
7 0.76/ 0,803 0.841 393 40 406
0.224 0.6 0.279
g CQu7e2 0.7%2 0,833 % 411 412
51.3 6 & 0.648 0.6% 0.733 3 20 2% 20
0,190 0,213 0.234
/ 0.704 0.721 0775 227 240 251
0,208 0.231 0,246
g 0665 0.721 Q770 23 242 247
1 35.06.20 | 31646 5.0 & 3 0808 0.8% 0.88 3 587 550
0.213 0.2% 0.249
7 0.82% 0883 0.84 80 572 581
0,212 0246 0.264
8 0526 0853 0.3% 523 85 5%
13.2 & 4 0.7% 0210 0.843 4 431 240 455
0201 0,23 0,272
7 0.508 0.8% 0.85 s 433 42
0.226 0.248 0.27/4
2 0.500 0,820 0.8% 406 432 450
51.2 & 5 .74 0.7R 038 4 My 75 293
0,224  0.248  0.29%
7 g.798 0,818 0.843 k14 2n 298
0.2 0.2 0,316
g 0.792 0Bl 0.248 245 2681 24




5 mex.
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2 32
776
240

13
182
14
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Axle
No.

4
5
6

4
5
6

Ay, Veh,
Velocity
(km/h)

6.1

13.2

49,9

6.0

13.4

52.3

Weight
kilograms

Gross

Triaxle (3.7 m Spacing)-lual

20509

26035

Test

Date

YY.MA.DD

of Pavewent Surface Deflections and Interfacial

25.06.19

85.06.20

Test
No.

Series

Tire Loads, Site 12, British Colmbia

Tasile Straims Under

Table 12.8

Smmary

1B

531
40
w0 W9 42
413
M4
263
281

a

6.1
13.2
51.%

31664

85.06.20




184.

SITE 13
BRITISH COLUMBIA



Pavement Response to Heavy Vehicles Test Site 185.

Province: §.0 ‘Date(s) of Installing Instrumentation: July 17-19, 1984

Site Location: Hwy 16F RTAC Site A between McBride and Tete Jaume Cache.
Chainage 21610 (000G is at Lee Read, chainage increasiog ecastward, metric}.

AADT: 1035 T Truck Vol: 0.3% (1978}

Site Description: The site is on the west-bound lame of & two—lane highway on a
straight level styetch through farm fields in a broad valley
between two moumtain ranges. The clay subgrade has always
presentad drainage problems.

Srructure: Instr. Lane Width 3.7 m. Adjacent Shoulder Width m.

Shoulder Type_ payed

As
Component Type Constructed Details
Layers Thickness
{aen)
Surfacing AC 100
Base Granular 75 new - 19 mn dense graded erush
Layar(s) 150 — 19 wm crush B
120 — 37,5 mmn crush
200 — 50 mm crieh T o T
50 Clay and sand (old road suyrface?)
Subbase LA AT L -
Layer(s) 400-500 Pit run, max. size 300 mm
Subsoil 300+ clay
M 1
Cross-Section 3. 7m rr4r4ldl
(not to scale AT, - i
scale} lfs%.im Tew -]5mm crush . —_———
L? mm —19mm erush-
120um _—37.5mm crush T
200mm -50mm erush T
:mn Ay ang Sand

400=-500mm  pit run

ARC



PAVEMENT IMPACTS FIELD PROGRAM

Test Site: 13 - British Columbia
Test Dates: 85.06.12 - 85.06.13

Vehicle Loadings:

Axle Gross Weights
Configuration (kg)
Single Axle 9182 11127
Tandem (1.2 m) 13582 22327
Tandem (1.5 m) (L0)Y* 5445 to 15582
Tandem (1.8 m) 14064 22127
Triaxle (2.4 m) 20082 31646
Triaxle (3.7 m) 20509 31664

*Number of tandem axle loads

Comments:

186.

1. Three (3) deflection and three (3) strain transducers installed and

operational during testing.



187.
T4

T3

Temperatures (C)
T2

Asphaltic Concrete

n

17.8 174
19.6 18,6
2.9 2,5 205 193

18,82 186
208 2.4

21.7 2.0
19.7
19,6
1%.6
19.4

214
2.0 2.6
19.5
19.5
19.2

18.5
18.2
18.1

18.0
17.5

18.0

[Cp R Ty
)

NENES

=

PSR

o'y Ch 0y
']

S

— O
L] »

LR )

o oy
ENES]
— o

(SR ]

O o
. L]

5 avg. 5 mex.

{mm/mm . 10-6)

N S min.

Imertacial Tersile Strains

768
717
632

760
700
624

% < £

Surface Deflections
(i}
D avg. 0 max.

M Domin.

=

Velocity
)]

Avg. Veh,

4.0
10.3
8.3

Test
Date
YY.M4.00

8.06.12

85.06.12
&,06.12
5.06,12
35.06.13

2.06.13

85.06.13

Test
No.

Series

Tensile Strains Under 3160 kg Single Axle-dual Tire ioad,

Site 13, British Colubia

Smmry of Pavamatt Surface Deflections and Interfacial

Table 13,1

108

jal

12

147




188.

Table 13,2 :

Sumery of Pavesent Surface Deflections ad Interfacial
fensile Strains Under Single Axdle-Dual Tire Loads,
Site 13, British Columbia

Test Test Gross Avg. Veh, Surface Daflections Interfacial Tensile Strains
Saries Date Waight Velocity {romm)) (m/inn 2 107
No. YOMMLOD, | kilograms {kmy/h) N Dmin. Davg. Dmx, N Smin. $avg. 5mx,
A | s3] AR 5.8 4 075 0.80 0.8 4 m W8 s
o129 3 0,823 0833 0.8 3 743 773 797
49,9 4 Q635 0.688 Q.72 4 637 662 671
13 8.00.13 11127 5.8 3 0,239 0,804 0.5 3 804 812 811
12,9 3088 0866 0859 4 77m 800 863
49.9 3 0.7%2 .79 0.8 4 840 649 &62
Table 13.3
Smitry of Pavement Surface Deflections amd Intertacial
Tensile Strains Under Tandom Axle (1-2 m Spacing)-Dual
Tire Loxds, Site 13, British Columbia
Test Test Gross Avg. Veh. Surface Deflections Interfacial Tensi]_g Strains
Series Date Weignt Velopcity Axle {rm) {mm/mm x 1077}
No. YYM.D0 | kilograms (km/h) NG N Dwmin. Davg. D mex, N Smin. Savg. 5 max,
11 25.06.13 13582 5.8 6 5 0863 0.6/3  0.706 5 577 611 €50
0,25 0.310 0.33%
7 0.088 0.696 0,711 EY() 600 &28
12,9 6 3 0640 0663 0681 4 519 526 537
0.274 0,29 0315
7 0.658 0,686 0.704 5i2 524 542
23,1 [ 4 0,533 0.558 0.563 3 f'ard 406 402
0,239 0,257 0.282
7 0.577 0.589 0.599 411 415 421
882 6 3 0528 0.5 0.5 2 9l 16 a0
0.257  0.267 0,274 .
7 0.53% 0,572 0.534 s 375 3.1
£ 25.06.12 2327 5.8 & 4 0782 0873 0331 2 688 706 739
0,351 0.386 0.462
7 0.831 0.864 0.935 690 714 765
12,9 & 4§ 0841 0.2364 0,904 3 69 718 734
0398 0,43 0,470
7 0.871 029 0.927 692 719 732
0.1 6 5 0,742 0.77%  0.787 3 861 558 629
0,376 0,389 0.409
7 0.777 0808  0.838 56 50 628




18¢.
18 strains
(mm/fmm % 1077)
5 avg. 5 max.
835 544 565
o7
422 503 521
4%

Interfacial Terst

379

34 355 %5
359

513

496

8 8
2 8

5
243
78 815
736 35
754
&79 7az
574
537

711

am
g3%

808 83
BlZ

Test

Series

Tesile Strains Under Tandem Axle (1.5 & Spacing)-Dual

Tire Loads, 5ite 13, British Colubia

Summary of Pavesant Surface Deflections and Interfacial

Table 13.4

n. P — [ [ e
E T ¥ 3T RMT Y BIRERB A A g
= L <t <t uh <t
& 583 888 FRE g37
¢ ° Sdd Sdd 338 Sa3d
g 2 853 388 g42 98¢
_M\mlu Sda odo Sood ood
¢ EE 583 28% 238
= dad sdo das Sdd
= =t <+ < "
Mm. — o = L) —t L] —
822 | o 2 3, 3 ~ ~ o o 7 9 2 <, 0 % <
wmm @ 4 g e o & a3 o 2 & o 4 . g
< >
8be | & 3 2 8 =
w05 | 8 o Ay ﬂ o
§5z | 4 : g 8 e
|8 % £ # g
$ . © s

a0
764
573
742
715
671
475
452

764
L7
576
716
621
653
615

438 480




190.
(r/m x 10-5)
Smin, S avg. S mex,
&39 al7
84 603 614
578
547
35 =9 45
35 =2 451
&45 688 707
2] 682 675
592
A3 563
431 440 450
368 92 417
391

Interfacial Tensile Strains

N

a
5

%46
833
799
758
581
613
a3
795
751

63 65
585 593

875
809
765
718
555
550
g9 &8
80
787

503
789
744
658
536
513
20l
776
76
694 722
565
561

D max.

0,569

0.218
538
L190
594

0.579

Q
0
0

0 avy.
Q.
0.198
0.574
0.516
0.165
0.572

Surface Deflections
(o}

a,178
0.566

N O min.

3 0,811

4 0.470
0.127
0.

< < < <t < <

858 E9B BEE S48 GRS 284
o O o0 oo ooo [ el ooQ
G8E §IE a%E 835 ¥ B8R
o000 QOO0 o000 O00 oo OO0
258 222 83% Ig% UEE BEY
SOoO o000 OO oo o000 oo
un =t b= 4 <t b3 =t

1al

1
1

Potle
No,

5.8
5.8

a
Avg. Veh,
Velocity
(km/h}
12.9
47.6
12.9
43.1
89.3

5.8
12.9
4.2

5.8
12.9
49.9

Weight
955

Gross
14582

12500
13136

Test

Date
YY.MLDD | kilograms
25.08,12
85.06.13

8.06.13
85.06.13

No.
1B

11

Tensile Strains Under Tamkem Axle (1.5 m Spacing)-lual

Summery of Pavesnt Surface Deflections and
Tire Loads, Site 13, British Coi

Table 134 - contimed

Test

Series

12
13




Table 13,8 - continued

Sumary of Pavement Surface Deflestions ard Intesfacial
Tersile Straims Under Tarks Rxle (1.5 m Spacing)-Dual
Tire Loads, Site 13, British Colusbia

191,

Test Test, Gross Avg. Veh. surface DefTections Imterfacial Temsile Strains
Series Date Weight Velocity | Axle ' (mm) (mw/mm . 10-6)
No. YYMM.00 | kilograms (km/h) No. Dmin, Davg. O mex. N  Smin. Savg. S mex.
14A 85.06,13 13736 5.8 1 0.655 0,686 (.74 4 7 220 881
0.178 .21l 0.249
2 0.671 0,728 0,747 770 =108 -]
12.9 1 0.658 (0.8% 0,714 4 719 745 793
0119 Q211 0,259
2 0.714 0.7a2 0,787 704 744 785
49.9 1 0528 0.561 0,592 4 562 62 621
0.1%5 0,168 D206
2 0.577 0,605 0.640 566 576 584




Table 13.5 . 192.
Summary of Pavesent Surface Deflections and Interfacial

Tesile Strains Under Tandem Axle (1.3 m Spacing)-aal

Tire Losxks, Site 13, British Columbia

Test Test. Gross Avg. Veh, Surface Deflections Interfacial Tensi Ig Strains
Series Date Weight Velocity Axie {vm) (m/mm x 1077)
No. YYMLDD | kilogram (km/h) Mo N Dwin. Davg. 0 mx. N  Smn Savg. 5 mx.

12 2.06.13 14064 5.8 5 4 Q706 0.711 0.714 4 740 753 766
: 0.206 0.231 0,259

& 0744 0.752 0.762 739 768 91

129 5 4 0663 0696 0.72% 4 723 733 744
0218 0.2% 0.4

6 0,714 0.742 0.767 719 726 732

492 5 4 0544 0,59 0,587 3 554 572 589
0,160 £,17% 0,180

3 0,584 0,817 0,810 B72 606 643

A 85,06,12 2127 5.8 B 3 080 0.8% 0851 3 75 752 766
0.269 0,305 0,351

6 0.5 0.8 Q.54 7% 75 738

12,5 5 4 0787 0806 0823 | 4 &3 6 12
0.287 0317 0371

6 0.866 0879 0.8 673 e 724

50,1 5 3 0719 073 0784 4 aha 575 50
0.241 0.246 0.254

& 0.7%4 0,77% 0,792 548 576 500




193.

Sy of Pavesent Surfare Deflections and Interfacial
Tensile Strains Under Trimde (2.4 m Spacing)-Dual
13, British Columbia

Tire Loads, 5i

Table 13.6
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194.

Seewy of Pavesent Surface Deflectios amd Interfacial

Tensile Strains Under TriaxTe (3.7 m Spacing)-tkal
Tire Loads, Site 13, Beitish Colwbia

" Table 12.7
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195.
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Conversion factors

Length Mass Pressure, stress
1km Q.6213271 mile 1wnne 1000 kg 1 Pa (N 0.01T mbar
Tm 1,09361 yd 0.98420 1011 0.0001 45 ibf/int
3.28081 2204.621b 1 kPa (kN/m®) 0.01 kgf/em®
- 1k 001968 cwt 10 mbar
1em 0.383701in 9 2 20462 ib 20.885 It
1mm 0.03937 in e 03T ar 02953 in Hg
Tum 38.3701 uin Tton 7016.08 kg 1 kgfrem?® 980665 kPa
1mile 1.60934 km 1.01605 tonne 14,223 1b¥in?
1yd 0.914am T bar 100kPa
b4 1owt 50.8023 ky 14,5038 Ib¥/ir?
18 0.3048 m 1k 2.45359 ky Trbar 100 P
1in 25,4 mm 1oz 28.349g 2.0585 {pf/f”
1n"fal|r-m(thou) 25.4.m 1 atrm 101.325 kPa
1uin 0.0Z54, m 146859 Ibffin®
TmmHg (torr) 133.322Pa
Area 0.07934 Ibt/in’
Force - Tram H,O 9. 20665 Pa
1 kmn?{10¢ hectares)247.105 acres 0.007422 Ibfint
TN 0.10197 kgf 1 hectare (hal 2.47105 acres 1 Ibfrin? 6.29476 kPa
0.22451 15 10000 m 0.07021 kgficm?
TN 101.971 kgf 1 m? 1.19599yd” 63.9476 mbar
224,809 10t 1 cm? 0.155in° 1 Hofrfr2 a27.2803 Pa
1 kaf (kilopond) g'go%%g?b? 1 mm® 0.00155in? e 04788 mbar
. TS F) 1 tont/ 167 252 kPa
7 dyn 10-°N 1mis - 2.58999 k? 1.094 kgfroent
0.224808x 105t 1 acre (4540 ya) O e TinHg 2.38639 kPa
11bf 4.448Zz N T 0'336127 — 0.491 Ibfin®
0.,45352 kaf Vz : . 1t Ha 2 98907 kPa
i m , Criidviat
1tonf 9,96402 kN 1ft 0.092903 0.030 Kefiem?
1016.08 kaf Tind 64516 mm® 22,2997 ram Hy




