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An Experimental Study on Flexural Behavior in Framed Structure of P.S. T Method
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Abstract

The existing underground trenchless methods use reinforcing rod in steel tube to obtain structural stiffness. However,
there are some problems such as inconvenience of work and expensive material fee which are resulted from limited
working space and reinforcing work. To resolve these problems, a new trenchless method, namely P.S.T method
(Prestressed Segment Tunnel Method), is developed which uses joint to connect the steel segment and form erection
structure in underground construction. Further, installing strands for prestressing. In order to evaluate the flexural
capacity of the P.S.T method structure, experiment was conducted. The parameters considered in the experiment are the
span—to—depth ratio, diameter of steel tube at corner, prestressing force and welding of joint. Altogether examining the
flexural behavior, the effect of deflection in structure according to different parameters has also been analysised.

Keywords : P.S.T method, Trenchless method, Flexural behavior, Prestressed concrete.
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Table 1 Construction stage of P.S.T method

Stage 2: Propelling and connecting
the segments

Stage 1: Pressing the steel tube
in the soil

i)

4

Stage 3: Side wall boring and PC | Stage 4: Concrete placing and PC

strands inserting

strands tensioning

Stage 6: Floor concrete pouring
and finishing the work

Stage 5! Tunnel excavation and
bottom strut installing
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Table 2 Material properties

Material properties of steel

Tvpe Y(I)?rll(i Tensile Elastic modulus
P &Pa) strength (MPa) (MPa)
SS400 245 410 200,000
STK400 235 400 -

Material properties of PC strand

B Diameter Area Tensile 0.2% elongation
Type (mm) (mm?) load load
(kN) (kN)
SWPC 7BL 15.2 138.7 261 222

Strength test results of concrete cylinder specimens

Compressive strength | Splitting tensile strength

Classification

(MPa) (MPa)
Slab and wall 37.34 1.30
Concave corner 30.65 1.12

Tensile test results of joint

Yield strength Tensile strength

Classification

(MPa) (MPa)
Joints 66.13 -
Basic material of 445,84 536.47

joints

Table 3 Specimen details and test variables
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Test variables

Specimens Size of segment Size of concave corner Prestressing Specimen

name a D force Joint welding quantity
a (rm) D () ()

ST -1 1:1.06 233 2.1:1 457 1
ST -2 1:1.56 343 2.1:1 457 1
ST -3 1:3.34 713 2.1:11 457 680 - 1
JT -1 1.2:1 267 1
PS -1 340 1
WD -1 ELO6 25 2.1:1 457 Negative moment region of upper steel 1
WD -2 680 All region of lower steel 1
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Fig. 2 Load—deflection curve(ST—1, ST—2, ST—-3)
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Fig. 3 Load and deflection curve(ST—1, JT—1)
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Table 4 Measured Ultimate load and deflection of specimens

. Ultimate Prest/ Deflection & tEst/
Specimen load
(kN) Psr-1 (mm) Osr-1
ST-1 420 1 75 1
ST-2 465 1.11 90 1.20
ST-3 518 1.23 95 1.23
JT-1 313 0.75 53 0.71
PS—-1 320 0.76 48 0.64
WD-1 544 1.30 49 0.65
WD-2 610 1.45 33 0.44
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Table 5 Measured Service load of specimens

Specimen L(E;()j Prest/Psr-1
ST-1 106 1
ST-2 120 1.13
ST-3 129 1.22
JT-1 64 0.60
PS-1 96 0.90
WD-1 167 1.58
WD-2 200 1.89
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Table 6 Calculated ductility index of specimens

Yield Ultimate
. state state Ductility
Specimen - - .
Load Deflection Load Deflection index
(kN) (mm) (kN) (mm)
ST-1 338 45 420 75 1.67
ST-2 390 50 465 90 1.80
ST-3 450 38 518 95 2.48
JT-1 285 44 313 53 1.20
PS-1 211 22 320 48 2.18
WD-1 470 28 544 49 1.75
WD-2 540 25 610 33 1.32
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