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EXCAVATE
UNSUPPORTED CUT

STEP 1. EXCAVATE SMALL CUT STEP 2. DRILL NAIL HOLE

DRAINAGE STRIPS

GEOCOMPOSITE NAIL BAR TEMPORARY FACING

STEP 3. INSTALL AND GROUT NAIL STEP 4. PLACE TEMPORARY FACING
(INCLUDES STRIP DRAIN INSTALLATIC (INCLUDES SHOTCRETE,
REINFORCEMENT,

BEARING PLATE, HEX NUT, AND
WASHERS INSTALLATION)

STEP 5. CONSTRUCTION OF STEP 6. PLACE FINAL FACING
SUBSEQUENT LEVELS ON PERMANENT WALLS
(INCLUDES BUILDING
OF TOE DRAIN)
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(a) Cross section with combined (b) Acting forces and displacements
translation mechanism
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Logarithmic
spiral

F, sind

(a) Cross section with log-spiral failure surface
assumptions indicating forces on failure mass
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(Left) Comparison of required and

o ° = Required stress  available stresses for equilibrium.
— for equilibriom (a) ideal reinforcement spacing,
05 == Avagilabte stress (b) typical reinforcement spacing
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% I t: 'Zp,  from reinforcement  ith 2 zones of constant spacing
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(c) Ideal reinforcement case

(d) truncated reinforcement length case
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Non-dimensional outward movement at the face due to deformation in the reinforced zone.
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Friction angle ¢, (degree) 30
Ag (degree) 0
Cohesion e (kPa) 10
Loading modulus parameter K 206
Unloading modulus parameter K, k)
Exponent » 0.7
Failure ratio fr 0.8
Exponent mr .5
Bulk modulus parameter K, 10M0
Coefficient of lateral earth pressure at rest K .49
Unit weight of soil 3 (kNfm?) 18
Mail failure strength f, (MPa) 340
Ultimate shear stress between nail and =soil 5y, (kPa) ol
Young's modulus of nail £ {MPa) 15
Poisson's ratio of shotecrete facing v 0.3
Unit weight of shotcrete facing y (kN/m*) 26
Young's modulus of shotcrete facing £ (MPa) 25
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Design Site Construction
- Depth and width of - Soil Properties - Method and sequence
excavation of construction
- Support spacing - Existing structures and | - Duration of
utilities construction
- Stiffness of support - Transient loads during
and after construction
- Stiffness of the wall
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Reference Capacity Factors Avg. Depths for S, Notes
N, N’ n Sa S,

Terzaghi 57 0 1 2. HI2) -

(1943) H3: B/(“/‘_) {

Bjerumand 57t 0 0 2 [y - N,

Eide (1956) 62 BB -‘[__) function of
H/B

O’Rourke 57w aM = - s A -

pbres 1t V2aM 2 [B(L+h=H)]  H+B/(2,/2)

Hashash and  (2+m) B/4) fy.(S lo' H (H/2) Valuesoff

Whittle e B Sanslore) from Davis

(1992) and
Booker
(1973)

Genenal Equation: FS={N_S,, + N/ H[y = nJJ2(S,./ B}

Note: a=end condition factor, B= excavation width, Sstability calculation factor, b=average vertical
support spacing, H=depth of excavation, N =bearing capacity factor as a function of H/B, N"=stability
calculation factor in general equation, n=stability calculation factor in general equation, Sa=depth

ged shear hs, Saes=undrained shear strength from direct shear test, y,=soil total unit at
base of excavation.
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Abstract

One of the most complicated work in civil engineering is excavation in municipals. To
protect human lives in and out of excavation area and neighbor buildings and to assemble
safe condition to do excavation, should make excavation’s wall stable with nailing,
anchoring and so on. There is various type of retaining structures which choose according
to type of soil and its specification, depth of embankment, sensitivity of the adjacent
buildings and .... Excavation projects run by those involved and by the individuals and
organizations concerned are superintended. We need to use measures during excavation
operations, before and after work, which they can use to prevent accident during

excavation.

In this thesis, first of all introduced 3 most important excavation projects in Mashhad city
then define specification of soil and used materials in projects into the Plaxis 2d model.
With two behavioral models (HS & MC) analyses them and compare with observation
tools that installed on walls of excavation. Finally, after comparison between them we

gather information about which behavioral model in which project condition is better.

Keyword: analyses optimize retaining structures, behavioral model, wall monitoring, Plaxis 2d
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