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Figure 5.1: Potential Failure Surfaces and Soil Nail Tensile Forces.
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Step 1. Excavation. Initial excavation is carried out to a depth for which the face of the
excavation has the ability to remain unsupported for a short period of time, typically on
the order of 24 to 48 hours. The depth of the excavation lift is usually between 1 and 2
m (3 and 6 ft) and reaches slightly below the elevation where nails will be installed.
The width of the excavated platform or bench must be sufficient to provide access to
the installation equipment.

Step 2. Drilling Nail Holes. Drillholes are drilled to a specified length, diameter, inclination,
and horizontal spacing from this excavated platform.

Step 3. Nail Installation and Grouting. Nail bars are placed in the pre-drilled hole. The bars
are most commonly solid, although hollow steel nails can be also usedhave seen
increased usage. Centralizers are placed around the nails prior to insertion to help
maintain alignment within the hole and allow sufficient protective grout coverage over
the nail bar. A grout pipe (tremie) is also inserted in the drillhole at this time. When
corrosion protection requirements are high, corrugated plastic sheathing can also be
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Step 4. Construction of Temporary Shotcrete Facing. A temporary facing system is then
constructed to support the open-cut soil section before the next lift of soil is excavated.
The most typical temporary facing consists of a lightly reinforced shotcrete layer
commonly 100 mm (4 in.) thick. The reinforcement typically consists of welded wire
mesh (WWM), which 1s placed at approximately the middle of the facing thickness (see
lower part of Figure 2.1). The length of the WWM must be such that it allows at least
one full mesh cell to overlap with subsequent WWM panels. Following appropriate
curing time for the temporary facing, a steel bearing plate is placed over the nail head
protruding from the drillhole. The bar is then lightly pressed into the first layer of fresh
shotcrete. A hex nut and washers are subsequently installed to secure the nail head
against the bearing plate. The hex nut is tightened to a required minimum torque after
the temporary facing has sufficiently cured. This usually requires a minimum of 24
hours. If required, testing of the installed nails to measure deflections (for comparison
to a pre-specified criterion) and proof load capacities may be performed prior to
proceeding with the next excavation lift. Before proceeding with subsequent
excavation lifts, the shotcrete must have cured for at least 72 hours or have attained at
least the specified 3-day compressive strength [typically 10.5 MPa (1,500 psi).

Step 5. Construction of Subsequent Levels. Steps 1 through 4 are repeated for the remaining
excavation lifts. At each excavation lift. the wvertical drainage strip i1s unrolled
downward to the subsequent lift. A new panel of WWM is then placed overlapping at
least one full mesh cell. The temporary shotcrete is continued with a cold joint with the
previous shotcrete lift. At the bottom of the excavation, the drainage strip is tied to a
collecting toe drain.
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1 . Pe rfo rmance Table 21. Steps for the performance test.
Step Loading Applied Load Fecord and Plot Fecord and Plot Calculate Elastic
Total Movement Residual Movement
2. Proof - - b
1 Apply alipnment load (AL)
2 Cycle 1 0.25DL &
3 ° c ree p AL &n 8- b= Gal
3 Cyele 2 0.25DL &
0.30DL o
AL 8 8- 6= 8
4 Cycle 3 0.25DL &
0.30DL &
0.75DL &
AL &3 8- 8= a3
5 Cycle 4 0.25DL &
0.30DL &y
0.75DL &y
1.00DL [%
AL Gy Ba- Gy= By
6 Cycle 5 0.25DL 85
0.30DL 5
0.75DL 5
1.00DL s
1.2DL s
AL & &is- 8= s
7 Cycle 6 0.25DL 8
0.30DL &g
0.75DL &g
1.00DL Bs
1.2DL 8
1.33DL &g, zero reading
for ereep test
g Held load for 10 minutes while recording movement at specified times. If the total movement measured
during the load hold exceeds the specified maximum value then the load hold should be extended to a total of
60 minutes.
9 |Cyclegeonra.  [AL | [ Cycle 6; Big- Sue= s
10 | Adjust to lock-off load if test results satisfy acceptance eriteria, otherwise see section 7.4.5.4
Notes: AL = Alignment Load, DL = Design Load, & = total movement at a load other than maximum for cycle, i =
number identifying a specific load cycle.
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Table 22. Test procedure for ground anchor proof test.

Step 1. Apply the alignment load at which total movement 1s assumed equal to zero.

Step 2. Successively apply and record total movements for the following load increments to
the test load: 0.25DL, 0.50DL, 0.75DL, 1.00DL, 1.20DL, 1.33DL (ie., the test
load). Note that the test load for an anchor for a temporary support of excavation
application may be set at 1.20 DL.

Step 3. Hold test load for ten minutes and record total movement.

Step 4. (Optional) Unload to alignment load and record residual movement.

Step 5. If test results satisfy acceptance criteria, reduce load to the lock-off load (or if Step 4
was used. increase load to lock-off load), otherwise follow guidance provided in
section 7.4.5.4

Loading Maximum Total Observation | Movements measured at following times (min)
Cyele Cycle Load Period (min)
1 0.25DL 10 1,2,.3.4,5.6.10
2 0.50DL 30 1,2.3,4,5,6,10, 15, 20, 25,30
3 0.75DL 30 1,2,3.4,5,6,10 15,20, 25, 30
4 1.00DL 45 1,2,3.4,5,6,10,15, 20,25, 30,45
3 1.20DL 60 1,2,3.4,5,6,10 15,20, 25,30 45,60
6 1.33DL 300 1,2.3,4,5,6,10, 15, 20, 25, 30, 45, 60, 300
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Thank for your
attention
And any
question?



