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Abstract

The covered conduit of ancient canal is 435 meters in length, and is divided into 26
segments. Its flow section is three-hole arch straight wall section one of which is
6.6*8.2(w*h). The covered conduit drilled through highway is 80 meters in length and the
number of pipe sectionsis from 19 to 26.Those parts use the boring excavation method in
construction; Thickness of covering soil is 7.963 meters and excavation width is 25.6m,
and then the rate of thickness of covering soil and excavation width is 0.311. The soil
excavated is fine sand and mid fine sand and the load which is brought from the vehiclesin
highway is very large. So those parts are the most difficult in construction and the largest
excavation width projects.

Since the Shitai Expressway is a interprovincial main artery of communications, and
the width of soil layer which is though by covered conduit is less than 8 meters, it is
importance to minimize the impact and interference with highway and assure the stable
and safe of ambient soil structure. The success of the project depends on selecting the
reasonable design proposal for covered conduit drilled through highway and its
construction method of optimization, ascertaining the stress of the lining structure in
construction process and solving construction joint influencing the main structure.

This paper mainly studied for optimal structure designing of large diameter covered
conduit drilled through highway as the following.

(1) Select optimal design proposal of covered conduit drilled through highway. It
analyses and compares construction methods used in shallow tunnels of subway
engineering and hydraulic engineering which include open excavation foundation trench,
open excavation foundation pit support, shallow underground excavation, box culvert
jacking, shield machine tunneling, etc. By comparison with technical feasibility,
construction site layout and engineering cost, this paper adopts shallow underground
excavation for recommended scheme of the covered conduit drilled through highway to
minimize the impact and interference with highway.

(2) Select optimal layout scheme, structure and sectional form of the cavern. By
comparison with four-hole form of inverted siphon where isin Yongding River and drilled

through Beijing West Wuhuan Expressway and separation-type and small-interval Shital




railway culvert, and then combine with the features of this project; it is recommended that
use the type of three-hole arch culvert.

(3) The force condition of overall structure of the arch culvert in construction process.
By using the finite element method analysis and reinforcement calculation procedure for
porous culvert (G-13) of hydraulic and hydroelectric engineering program set, SAP84 and
structural mechanic solver V1.5, this paper makes calculation to the force condition of
overall structure of three-hole joint and the lining structure in construction process. It isthe
conclusion that force conversion of the lining structure is very complicated in construction
process; especially the secondary lining concrete structure of mid hole is stressed in
advance that lead to arch foot ripping. Because axial force of top arch and bottom board of
the mid hole is close to zero, the section and reinforcement of secondary lining structure is
controlled by construction process. In view of uncertain factor of the temporary supports, it
is suggest that |1-steel is assigned on the arch foot of top arch of the mid hole and its spaces
are to be determined by undertaking 26t~28t per pole.

(4) Select optimal method of tunneling construction. Based on the first principle little
settlement of highway, this paper make contrastive analysis among working security,
controlling settlement of road surface, the type and number of construction joint and
construction economy to CRD method of mid hole, side heading method of mid hole and
side hole method. It is the conclusion that the side heading method of mid hole is the best
surest method, and the next is CRD method and side-hole method.

(5) This paper analyses and deals with that the tunneling construction influence on
the structure. According to side heading method of mid hole, transverse concrete in the
bottom board and top arch of the mid hole is poured by block, and so there are eight
vertical construction joints nearby the support of mid wall. In order to reinforce integrity of
structure, treatment measures recommended are generalized to adjusting position,
remaining toe out or toe in, setting insert reinforcement, burying water seal and slight
expansion.

(6) Analyze the cause of settlement of road and figure out the counter-measures in
construction process. This paper analyzes the influences on settlement of highway by
permeability fault and construction of pipe-roof water drilling, and put forward effective

measurements such as water glass grouting, embankment grouting, etc.




With internal infrastructure scale expanding, more and more highway and railway will
be established. Traditional design of open excavation foundation trench is no longer
applicable for the requirement of highway and railway which presents a new challenge to
the construction method of new hydraulic engineering. At the present time, the Mid-route
of South-to-North Water Transfer Project has entered al-sided implementation and the
auxiliary projects of this project have already been do feasibility study and design. In the
future, the covered conduits and inverted siphons will have more and more changes to drill
the highway and railway and have an extensive future.

Key words large aperture, covered culverts, shallow underground excavation,

optimization
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1km 117.3km’ 131.1km*
2km
2-1
(m) (m)
('/s) ( ) )
300 2622 88.00 88.00 87.70 87.70
200 87.24
100 1721 86.90 87.30 86.67 87.05
50 1371 86.29 86.69
20 876 84.96 85.43
10 550 84.63 84.66
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55833612
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m’ 15660 7.63 119486
m’ 75600 17.50 1323000
80cm m’ 32400 300.00 9720000
m 1080 1000.00 1080000
60m m’ 1800 2500.00 4500000
68 | 160000.00 10880000
68 700.00 47600
m’ 810 332.50 269325
m 1080 110.00 118800
38 | 160000.00 6080000
1294696
¥ 122985 7.63 938376
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m’ 136 120.00 16320
9087498
m’ 9913 450.52 4466005
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0.3m m’ 1530 74.00 113220
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m’ 136 332.55 45227
m 170 110.00 18700
50 169207
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m’ 120200 19.60 2355920
m’ 2440 200.00 488000
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53174869 5.00% 2658743
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5.3.6

5.4

5-9
M/N M/N
(t.m/t) (t.m/t)
85.6/33.7 135.1/34.2
79.7/38.6 130.9/50.6
92.8/29.0 138.3/48.0
98.5/0 182.6/0
20.8/0 101.5/0
15m
26t 28t
(
2004 4 ) (SDJ20-78)
5-10

76




5-10 (M-t.n  N-t)

SDJ20-78
(cm’)
M/N M Ag
5 | 99.17/78.43 39.27 | 8B 25
6 | 92.78/29.02 98.5 | 49.26 | 8®»28
5 | 93.33/36.64 49.26 | 8®28
1 | 135.05/34.23 182.6 | 49.26 | 8d28
4 | 141.77/177.61 49.26 | 8®28
4 | 59.21/118.32 39.27 | 825
8 22
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8-1

8-1
(cm)

A A-4 4.0

B B-3 5.7

c-3' 4.6

C Cc-3 9.2

c-3" 4.2

D D-4 3.1

1
2006 7 4 8 19
8 5 5 81
7
9
81 3
1m 24 5
34 77
81
7 130 81
81
81 188 12.7 m3
81# T3#
6.3m
3cm 8 19 1cm
9 16 10 22
1 2
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5 9 4
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