
ANCHOR 

WALL 

SYSTEMS

DESIGN OF RETAINING STRUCTURES

ASSOC. PROF. PELİN ÖZENER



















a-) Highway Retaining Structures



b-) Improvement Slope Stability



b-) To reinforce/support the excavation base



c-) In the construction of concrete Dams



Structural Member of Anchors

◼ Anchor add,

◼ Tie rod or cable (Free length) ,

◼ Anchor root



Structural Member of Anchors



Anchor Head

◼Anchor Head is composed of Bearing plate, strand, Wedge Plate





Different Types of Anchors



Rock Anchors



Design Steps For an anchored wall



Design Steps For an anchored wall





Interaction Between the 

Anchors:

◼ In order to prevent the interaction between the anchoo
roots;

◼ The distance between the centers of the two adjacent root
should not exceed 4D

◼ In practice, a minimum interval of 1.5m-2.0m is applied.

◼ The distance between the root of the anchor and any
subground structure (foundation, tunnel) must be greater
than 3m.



Criteria for Anchor Design

Minimum Free Length of Anchor  =4.5 m



Zc çekme çatlağının belirlenmesi



Lateral Earth Pressure Distribution

a-Sands b- Stiff Clays c-Soft to medium stiff clays



Lateral Earth Pressure Distribution in 

cohesive and cohesionless soils (Terzaghi 

and Peck 1967)

Pa=(0.65)HKA



Lateral Earth Pressure Distribution in 

cohesive and cohesionless soils (Terzaghi 

and Peck 1967)

Pa



Lateral Earth Pressure Distribution in 

cohesive and cohesionless soils (Terzaghi 

and Peck 1967)

Pa=(0.2-0.4)H



Lateral Earth Pressure Distribution 

(NAVFAC)



s= spacing between the 

struts

Determination of Anchor Loads





Anchor Capacity in Granular Soils

Anchor Type B

1st Method

Pi = L*n* tan'

’= Internal friction angle

L= Anchor Root length(m)

n= coefficient based on permeability,injection pressure

n400-600 kN/m (coarse sands ve gravels k>10-4 m/sn)

n130-165 kN/m (fine sands),k=10-4-10-6 m/sn



Anchor Capacity in Granular Soils

Anchor Type B

2nd method -. Yöntem ( Based on Bearing Capcity Theory) 

Expanded Diameter =38-61 cm (High permeable soils)

Pi =   . D . L . v'. tan + /4 . (D2-d2). Nq.  . h
◼ v’: Vertical Effective stress in the mid point of root(kPa)

◼ L : Root length(m)

◼ : Internal friction angle

◼ Nq: Bearing capacity factor

◼  : Unit weight of soil(kN/m3)

◼ h : Distance from mid point of root to the ground surface 

◼ D : Root diameter

◼ d : Diameter of drill hole



◼ Pi = K .  . D . L . v'. tand + (/4 . (D2-d2). Nq.  . h )→neglected.

▪ Pi =  K.  . D . L . v'. tand
K= depends on injection Pressure, Relative denisty ve installation type

Soil Type Pressure K

Dense sand,Gravel Low 1.4-2.3

Fine sand and sandy silts Düşük 0.5-1.0

Dense sand Düşük 1.4



Anchor Capacity in Cohesive Soils

ANCHOR TYPE D 

Pi= . D . L . cu + /4 . (D2-d2) . Nc . cub +  . d . l . ca

◼ D   : Anchor Root Diameter

◼ L    : Root Length

◼ Cu  : Average Undrained Shear Strength along the anchor root

◼ Nc = 9

◼ cub : Undrained Shear Strength at the root bottom

◼ l     : shaft length (m)

◼ ca : adhesion along the shaft =0.3-0.35 cu (kPa)





Anchor Capacity in Rocks

◼ Pi =  . D . L . d

◼ D : Shaft diameter

◼ L : Injection length at the rooth

◼ d : Strength between injection and Rock

.

◼



Bearing Capacity of Anchors

◼ Anchor Capacity (Proot capacity ) =

Minimum FS=1.5

◼ Horizontal spacing (sh)=

Pa= Resultant of lateral earth distribution(kN/m)

iP

GS



Anchor capacity*(Cos )/Pa



Bearing Capacity of Anchors

◼ For the purposes of preliminary design, the 

ultimate load transferred from the bond 

length to the soil may be estimated for a 

small diameter, straight shaft gravity-grouted 

anchor from the soil type and density (or 

SPT blowcount value) (Table 6). The 

maximum allowable anchor design load in 

soil may be determined by multiplying the 

bond length by the ultimate transfer load 

and dividing by a factor of safety of 2.0.



Bearing Capacity of Anchors



Çelik cinsi Çap 

(mm) 

Spesifik Dayanım 

(kN) 

Alan 

(mm
2
) 

Alaşımsız çelik    

Tel 7.0 60.4 38.5 

7 telli örgü tel 12.9 186 100 

 15.2 232 139 

 15.7 265 150 

7 telli drawn örgü tel 12.7 209 112 

 15.2 300 165 

 18.0 380 223 

Düşük Alaşımlı Çelik Çubuk    

1030/835 26.5 568 552 

 32 830 804 

 36 1048 1018 

 40 1300 1257 

1230/1080 25 600 491 

 32 990 804 

 36 1252 1018 

Paslanmaz Çelik    

Tel 7 44.3 38.5 

Çubuk 25 491 491 

 32 804 804 

 40 1257 1257 

 










