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Comparison of earth pressure around pipe-roof between UPRS and front-jacking
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ABSTRACT: This study is to confirm the effect of pre-installed pipe-roof by measuring earth pressure acting on the
underpass. In recently developed trenchless methods pre-inserted steel pipes before ground excavation to form pipe-roof
are connected each other with re-bars and filled with mortar. In this study, focusing on the Upgraded Pipe Roof Structure
method (UPRS) and Front-Jacking, earth pressure around pipe-roof is measured after insertion of steel pipe to ensure the
effect of earth pressure reduction. In case of the UPRS earth pressure is considerably reduced because of the reinforced effect
of pipe-roof. In case of the Front-Jacking in which the whole underpass structure is pushed into the ground, earth pressure
are not reduced as expected, because the pre-installed pipes are not needed to be reinforced.
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Table 1. Diameter of steel pipe, soil cover and cross section

of underpass (UPRS) -y \_ilﬂ_;l {1
Diameter of steel pipe (mm) 914.4
Soil cover (m) 2.5
L (m) 49
; B (m) 272
S [
Upper slab thickness (m) 1.3 (a) Cross section
Side wall thickness (m) 1.1 Higlf:way
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Fig. 4. Structure of underpass and location of sensor (UPRS)
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Fig. 5. Process of sensor installation (UPRS)
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Table 2. Selected result of earth pressure measurement (UPRS)

Sensor Date & Pressure (kPa)
o 1/16 3/16 5/16 7/16 9/16 10/31 11/21 11/31 12/31
3.62 27.63 55.61 42.60 55.98 103.67 57.46 37.23 50.74
© 12/6 12/7 12/16 12/17 12/18 12/31 - - -
17.99 17.99 12.54 14.29 15.00 15.75 - - -
6/1 6/16 7/6 - - - - - -
©)]
-38.0 -189.75 -445.94 - - - - - -
@ 10/27 10/31 11/21 11/31 12/16 12/17 12/18 12/31 -
) 3.04 -1.01 -1.68 -2.02 -0.48 -1.18 -0.83 -0.48 -
- Installation of sensor(D (11/17/2011), sensor@ (11/28/2012), sensor@ (5/18/2012), and sensord (10/27/2012)
- Grouting work outside steel pipe, assembly of re-bar and filling with mortar inside steel pipe (3/28~4/6)
- Beginning excavation work (8/1)
- Cable disconnection during the shift of electrical supply (8/1~8/5)
- Placement of subslab concrete (9/25)
- Disconnection of all sensors during the shift of electrical supply (10/5~10/10)
- Placement of bottom concrete (10/5)
- Placement of side wall concrete (11/5)
- Placement of upper structure concrete (12/10)
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Table 3. Diameter of steel pipe, soil cover and cross section Highway
of underpass (Front Jacking)

Diameter of steel pipe (mm) 609.6
Soil cover (m) 2.5
L (m) 27
B (m) 18.05
Cross section of Il (i) 53
underpass
Upper slab thickness (m) 0.8
Side wall thickness (m) | 0.8(L), 0.9(R)

(a) Cross section
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(c) Sensor® on formwork (d) Imbedded sensor® in upper slab

Fig. 8. Installation of sensors (Front-Jacking)
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Table 4. Selected result of earth pressure measurement (Front-Jacking)

. Date & Pressure (kPa)

6/19 | 6/26 | 7/3 | 7/10 | 7/15 | 8/7 | 821 | 828 | 9/4 | 9/11 | 9/14 | 9/18 | 10/2 | 10/16 | 10/2 | 10/30 | 11/20
@® |27.04| 25.1 | 18.01 |22.57 | 1691 | 6.59 | 527 | 3.08 | 3.08 | 2.67 | 2.26 | -0.96 | 0.34 | -0.14 | 0.34 | -3.97 |-11.09
@ |152.89(154.72]152.93| 171.6 |170.96|164.11|164.76|163.56|162.78|162.17|163.51|152.89|161.07|160.93|161.07| 159.5 |160.74
@ | 979 | 12.85 | 14.69 | 17.67 | 18.64 | 18.19 | 18.53 | 17.91 | 18.11 | 17.07 | 17.78 | 16.5 | 15.59 | 12.6 | 15.59 | 13.0 -
@ | -6.16 | -6.14 | -6.22 | -6.58 | -6.44 | -7.06 | -6.63 | -7.29 | -7.50 | -7.15 | -5.83 | -6.16 | -4.36 | 0.47 | -4.36 | -0.8 | 0.39
Note)

- Installation of sensor(D (11/28/2011), sensor(@ (2/25/2012), sensor(® (4/17/2012), and sensor@ (3/7/2012)
- Beginning measurement after completion of towing main structure (6/5/2011~6/12/2011)

- Highway Repavement (7/4/2011)

- Sensor(3 was disconnected when facing concrete for structure was placed on October 31th.
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