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Abstract

Coordination of deformation of new and old subgrade is a key technology for durability of pave-
ment structure in highway reconstruction and expansion projects. The FWD drop-weight deflec-
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tion meter, PFWD portable drop-weight deflection meter and DCP were used to conduct fast and
non-destructive testing of the new and old road beds in the reconstruction and expansion project
of Jinan-Qingdao Expressway, and the elastic modulus of the top surface of the road bed was back
calculated. The results show that the elastic modulus of the top surface of the old road bed of Jiq-
ing Expressway is greater than 60 MPa, which meets the requirements of the current specifica-
tions for the elastic modulus of the extra-heavy traffic asphalt pavement subgrade. The elastic
modulus of the top surface of the widened road bed is greater than 90 MPa, which provides a basis
for the design of the old roadbed treatment scheme.
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Figure 1. Schematic diagram of the splicing of the excavation steps of the new

and old subgrade
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Figure 2. On-site inspection of the top surface of new and old road beds
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Table 1. FWD deflection detection results of the top surface of the new road bed
F* 1. FEERINE FWD TN R

FWD T CHR A £ TP e
F-¥5{E/MPa FriEZE/MPa A 5 R %

BFi 73R 2017.06.20 A1 543 237.1 44.0 18.6
B N hR 2017.06.20 1% 67.2 235.6 45.7 19.4
B AR 2017.06.21 £ 47.7 228.7 38.16 16.7
B AR 2017.06.21 £1E-2 474 2483 52,6 212
BFE AR 2017.06.21 1R 40.1 239.3 26.7 11.1
BFE AR 2017.07.04 L1 51.3 314.9 49.4 15.7

Table 2. The top surface deflection detection of the hard shoulder of the old road and the back calculation of the top surface
modulus of the road bed
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Wil b T DI D2 D3 D4 D5 D6 D7 ReE Y 5
(kPa) (um) (nm) (m) (pm) (um) (um) (m) (MPa)
K44 + 691 705.9 133.0 120.1 100.3 71.0 56.5 46.1 30.4 350.5
K46 + 014 703.1 101.7 81.5 72.0 57.6 47.1 353 30.5 365.2
K47 + 022 692.7 237.7 176.5 145.9 1172 102.4 78.2 59.3 171.9
K48 + 000 715.6 231.1 1583 12222 92.6 782 61.3 46.3 242.9
K48 +921 706.8 143.6 99.0 80.5 66.8 59.8 49.4 39.8 278.7
K50 + 000 7142 115.7 98.6 92.1 83.6 772 66.2 55.3 165.6
SPEIE 711 136 100 84 67 58 47 37 319
A5 ZH % 1.2 39 36 32 32 32 33 32 33

Table 3. PEWD deflection detection results of the top surface of the new and old road bed
5% 3. #iIBEKRINE PFWD Z5miasE R

. Tii#/KPa A J%-£/0.0lmm 5] 35 B/ MPa
e I 2% A THU HTER K TH I % AT HER K THI I 2% AR THU TR RO
K196 + 820 119 128 52 8 61 410
K196 + 825 119 123 74 12 43 306
K196 + 830 117 123 71 8 44 386
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Continued

K196 + 835 121 125 59 10 54 355
K196 + 840 120 124 58 8 55 419
K196 + 860 117 125 63 13 50 261
K196 + 865 119 123 56 10 56 328
K196 + 870 117 123 52 7 60 435
K196 + 880 122 123 72 10 44 321
SEHE 119 124 62 10 52 358
B 1.5 1.4 13.8 21.0 13.4 16.4

Table 4. DCP test results on the top surface of new and old road beds
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E IR
20~30 16 14 61
10~20 7 33 143

T R R
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. 10~20 39 5 23
EZINE] 20~30 30 7 30
55 1H B 10~20 24 8 39
AL 20~30 39 6 23
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Figure 3. PFWD test results on the top surface of new and old road beds
& 3. #HIAEEAKINE PFWD #M45R

B HE R R AR E
TR R AR
1 2 3 4 5 6

=

Figure 4. The inverse calculation results of elastic modulus of new and old road
beds
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