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Research on Key Technologies for Pavement Design of Shenshan West

Expressway Reconstruction and Expansion Project

XU Weinan

(Guangdong Communication Planning & Design Institute Group Co., Ltd., Guangzhou, Guangdong 510440, China)

Abstract: In recent years, expressway reconstruction and expansion projects have been increasing, and
expansions from four to eight lanes and from six to ten lanes are relatively common. In the design process of
reconstruction and expansion, the rationality of the design for overlay, widening, and lap treatment of “white-to-
black” pavement has a significant impact on pavement reconstruction quality. The formation of ultra-wide
pavement after reconstruction, especially in sections such as acceleration and deceleration lanes, areas with
small composite longitudinal slopes, and the bottom of concave curves, makes pavement drainage difficult,
which affects driving safety to some extent. Meanwhile, milling waste generated during pavement
reconstruction should be fully recycled to save costs and reduce environmental pollution. Stone materials
generated from tunnel excavation are often discarded or only used for subgrade filling, causing resource waste;
they can be fully utilized in structural layers of pavement. Based on the practical achievements of the Shenshan
West Expressway reconstruction and expansion project, key technologies for the overlay, widening, and lap
treatment design of “white-to-black” pavement, drainage design for ultra-wide pavement, waste recycling, and
utilization of tunnel slag were proposed in this paper. Currently, the Shenshan West Expressway reconstruction
and expansion project has been completed and accepted for two years, and the overall pavement performance is
excellent, which indicates that the adopted key technologies for pavement design in the reconstruction and
expansion project are feasible.
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Table 2 Scheme of pavement widening
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Figure 1 Design diagram of pavement widening ( first stage) (unit: cm)
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Figure 2 Design diagram of pavement widening (second stage) (unit: cm)
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Figure 3 Design diagram of pavement widening ( third stage) (unit: cm)
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Figure 4 Structure of slit-type drainage ditch (unit: cm)
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FORAN KT 12%) AHEF F R J0RE 2 8 S H At 48 A 35
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Bl 45 R ML — 50 X e R AL — iR 3h 0 — o i R L —
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19~26.5 mm PIARY AR R 38 b B TR 9 THOR
TR VY 1 T2 i I o B TR v 13 649.7 ¢
TR H)Z 13 299 t H FHRBLHEAH)E,32 077 tH
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Table 6 Technical test results of coarse aggregate in

Ping’andong No. 1 Tunnel

I . . . PRI il s
8 bR BfL o NHE Rl 4 Sy
2 AR X 25 HZ >2.6 2.72  T0328
B2 <26 14.6
JERR(H % T0316
JEIEZ B E <30 20
B HIR £ <22 16
tl.}w; % - T0312
Tk i ik BRI —
0.075 mm AT R <2 0.7
S 1N Lo L % . T0310
CESER W R —
2 <5 3.1
A % T0320
R Z HRE —

KRG E P WA )= ISR R B i R AR

BEAS 58— R 4D F R A FRR AR &R, Hh,
4.75~9.5 mm ,19~26.5 mm P #4421} SR J1] g 1 ) 2
0~4.75 mm,9.5~19 mm R SN Gk o H2 i
FORLAR AN W 25 31.5 mm, 7K 8 Fe A 2% e i A1 4 kL K
FEAT )2 B PR R N2 7 3R 8 i i o
F7 KEBREREBRAEMNREAK
Table 7 Aggregate gradation composition of cement-

stabilized graded crushed stone

i fL/mm R/ % i fL/mm R/ %
31.5 100 4.75 22~35
26.5 90~100 2.36 16~28
19.0 68~86 0.6 8~15
9.50 38~58 0.075 0~5

x8 BAORERREAEN

Table 8 Gradation composition of crushed stone cushion

i L. /mm R/ % i L. /mm Wt/ %
31.5 100 2.36 16~28
19 68~86 0.6 8~15
9.5 38~58 0.075 0~5
4.75 25~35
6 %t

AR S X TR VY o T A TR B T
KEBARBATHIIE, EELTEWT

(1) F T 3™ T S 0 P 7 55 7K 90 9 € 4 g T
W R 2 U0 T S 004 AN () AR B0 TH B T AR
235 g b 5 B O B SR AR B TR I 7 A T 46
kb 3 3 T 0GB AE T A B 2 BT R L R T IE
S I T R AR T 0 R S R AT 45 R b 55
SE L4 G U A5 R E S BIAY AT 2 AL i AR b 9
Tr%.

(2) “ Fn 38 i 1 25 44 BF 58 EOAR9E A [R] B 3 AR
AR THE AT 22 S AL BT . A IHE RO R s 6 THE
BN, B o0 M0 SR FH 8 s R 35 - MR SRR ) 5 IR K TR
TR BRE 1 M B 5, B A7 T H 3% 1A O 2 0T o A )
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P L2 0 7 10 U5 52, FLA T TH A 46 4 )= S
— B AR HiE At XT3
6 T4 R T DR 5 % T 4548 JE B R R T, R T A
T8 KR A 5w 0 T L O R ST AR M A
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Wi o RS TP SRR BAT 4
FETRS PR BRI 2R i HL 2 DR SR PR B I 3
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