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Wall details

Retaining wall type

Height of wall stem

Length of toe

Overall length of base
Height of retaining wall
Depth of downstand
Position of downstand
Depth of cover in front of wall
Height of ground water
Density of wall construction
Angle of soil surface
Mobilisation factor

Moist density

Design shear strength
Design shear strength
Moist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Horizontal dead load

Project Job no.
VALECONSUL ANCY Ty Twyn, Mill Road, Dinas Powys, Vale of Glamorgan 6154
R - Calcs for Start page no./Revision
28 Bocam Park, Old Field Road Lower wall 3
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RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1.2.01.06
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Cantilever

hstem = 1850 mm
ltoe = 0 mm

lbase = 900 mm
hwai = 2150 mm
des =0 mm

lus = 450 mm
deover = 0 mm
hwater = 0 mm
Ywail = 20.0 kKN/m3
B =0.0 deg
M=1.2

Ym = 17.5 KN/m®
¢'=29.3 deg

¢ = 27.5 deg
Ymb = 18.0 kN/m?3

Ka =0.306
Ko = 0.511

Surcharge = 2.5 kN/m?2
Weead = 4.7 kN/m
Fdead = 0.0 kKN/m

Wall stem thickness
Length of heel
Base thickness

Thickness of downstand

UnplannedA excavation depth
Density of water

Density of base construction
Effective height at back of wall

Saturated density
Angle of wall friction
Design base friction
Allowable bearing

Passive pressure

Vertical live load
Horizontal live load

twall = 300 mm
Iheel = 600 mm
tbase = 300 mm

tas = 300 mm

dexe = 0 mm

Ywater = 9.81 KN/m3
Yoase = 23.6 kN/m3
heft = 2150 mm

¥s = 21.0 kN/m3
8=18.6 deg

8 = 21.3 deg
Phearing = 200 kN/m?

Kp =5.571
Wlive = 0.0 kN/m
Five = 0.0 kN/m
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Position of vertical load licad = 0 mm Height of horizontal load hioad = 0 mm
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Check stability against sliding

Total horizontal load on wall

Fota = 13.3 kKN/m

Check stability against overturning

Overturning moment

Check bearing pressure
Total vertical reaction
Eccentricity of reaction

Bearing pressure at toe

Mot = 10.1 kKNm/m

0.7 108

Loads shown in kN/m, pressures shown in kN/m?

Resistance to sliding

Fres = 20.4 kN/m

PASS - Resistance force is greater than sliding force

Restoring moment

Mrest = 16.2 kNm/m

PASS - Restoring moment is greater than overturning moment

R =43.1 kN/m
e =288 mm

Ptoe = 176.9 kN/m?2

Distance to reaction

Xoar = 162 mm

Reaction acts outside middie third of base

Bearing pressure at heel

Pheet = 0.0 kN/m?2

PASS - Maximum bearing pressure is less than allowable bearing pressure
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RETAINING WALL DESIGN (BS 8002:1994)

TEDDS calculation version 1.2.01.06

Ultimate limit state load factors
Dead load factor Yd=14 Live load factor ¥i1=1.6

Earth pressure factor Yie=1.4

Design of reinforced concrete retaining wall heel (BS 8002:1994)

Material properties

Strength of concrete fou = 35 N/mm? Strength of reinforcement fy = 500 N/mm?

Base details

Minimum reinforcement k=0.13% Coverin heel Cheel = 30 mm
[ —200-— ]

300——— 3l

| L
T

Design of retaining wall heel
Shear at heel Vheet = 35.5 kN/m Moment at heel Mheel = 16.1 kNm/m
Compression reinforcement is not required

Check heel in bending

Reinforcement provided A393 mesh

Area required As_heel_req = 390.0 mm&m Area provided As_heel_prov = 393 mm?%m
PASS - Reinforcement provided at the retaining wall heel is adequate

Check shear resistance at heel
Design shear stress Vheel = 0.134 N/mm?2 - Allowable shear stress Vadm = 4.733 N/mm?
PASS - Design shear stress is less than maximum shear stress

Concrete shear stress Ve_heel = 0.415 N/mm?
Vheel < Vc_neel - No shear reinforcement required

Design of cawty reinforced masonry retaining wall stem - B55628-2 2000

le———300
4 100-pie- 100> 100-p/
[ 125—ple—175—p)
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Wall details
Thickness of outer leaf of wall touter = 100 mm Thickness of inner leaf of wall tinner = 100 mm

Thickness of reinforced cavity teavty = 100 mm

Masonry details

Masonry type Aggregate concrete blocks no voids Compressive strength of
units Punit = 7.3 N/mm?

Mortar designation i Char. compressive strength i = 6.4 N/mm?
Manufacture control of units Category | Material strength safety factor Yom = 2.0

Design of retaining wall stem
Shear at base of stem Vetem = 25.2 kKN/m Moment at base of stem Mstem = 20.5 kNm/m

Check maximum design moment
Maximum design moment My _stem = 39 kNm/m
PASS - Applied moment is less than maximum design moment

Check wall stem in bending

Reinforcement provided A393 mesh

Area required As_stem_req = 390.0 mm%m Area provided As_stem_prov = 393 mm2/m
PASS - Reinforcement provided at the retaining wall stem is adequate

Check shear resistance at wall stem
Design shear stress Vstem = 0.144 N/mm?2 Allowable shear stress Vadm = 0.261 N/mm?
PASS - Design shear stress is less than maximum shear stress

Check limiting dimensions
Limiting span/eff.depth ratio  ratiomex = 18.00 Actual span/eff.depth ratio ratioact = 11.07
PASS - Span to depth ratio is acceptable

Axial load check
Factored axial load on wall Nwan = 22.1 kN/m Limiting axial load Nimit = 192.0 kN/m
Applied axial load may be ignored - calculations valid
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Indicative retaining wall reinforcement diagram

2

.
7

Stem reinforcement

Stem reinforcement

Heel reinforcement

Heel mesh - A393 - (393 mm2/m)

Stem mesh - A393 - (393 mm?2/m)
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Company: Vale Consultancy Page: 9

Specifier: Project: Ty Twyn, Mill Road,
Address: Fastening point: Lower Wall

Phone | Fax: | Location | Date: 13/08/2017

E-Mail;

Specifier's comments:

1Input data

Channel type; bolt
Effective embedment depth
Channel specification

Material

Europ. Tech. Assessment (ETA)
Issued | Valid

Standard

Base material

Reinforcement

Tolerance data

2 Overall Result

HAC-50 106/1050 F; HBC-C 50R, M10 x 40 mm
th =106 mm

Length: 1050 mm, anchor spacing: 250 mm, projection: 25 mm,
width: be, = 42 mm, height: hg, = 31 mm

Anchor & Channel: hot-dip galvanized
Bolt: stainless

- | -
CEN/TS 1992-4-3
uncracked, C20/25, fy cupe = 25.0 N/mm? h = = mm

Exist. Reinf.: Widely spaced
Straight edge reinf. present
Reinf. to control splitting present
tolerance interval: -1000 mm/1000 mm
most unfavorable tolerance: 0 mm

Design ok! (Maximum utilization: 31 %)
2.1 Fixtures / Bolt groups / Loads

Fixture 1

3Load case / Resulting bolt forces

Load case: Design load

3.1 Load distribution

3.1.1 Fixture 1: bolt: HBC-C 50R, M10 x 40 mm

Profile: ;LXxWxT=1000x10x 0 mm
Standoff: No standoff
Plate dimensions: 1000 mm x 150 mm x 10 mm

Anchorplate design calculated: no Z::ﬁﬁ:ﬁ:i_ﬁ{:::::;:féﬁ:Ziii:ﬁﬁ """"""
Bolt  NIKN] V[KN] V,[kNI V,[kN] ension
1.1 0.959 2.190 0.000 -2.190 ()
1.2 0.959 2.200 0.000 -2.200 Compression
1.3 0.959 2.210 0.000 -2.210

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor Channel © 2010 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www_hilti.fr PROFIS Anchor Channel 1.5.1
Company: Vale Consultancy Page: 10

Specifier: Project: Ty Twyn, Mill Road,
Address: Fastening point: Lower Wall

Phone | Fax: | Location | Date: 13/08/2017

E-Mail:

3.2 Derivation of forces acting on anchor channels

Anchor forces [kN]

Anchor N \'4
ail 0.377 -0.862
a2 0.725 -1.659
a3 0.671 -1.540
a4 0.726 -1.670
ab 0.377 -0.870

3.3 Verifications for anchor channels under tension loading (CEN/TS 1992-4-3:2009 section 6.2)

Load [kN], [kNm] Resistance [kN], [kNm] Utilization [%] Status
Bolt 0.959 10.150 10 ok

3.4 Verifications for anchor channels under shear loading (CEN/TS 1992-4-3:2009 section 6.3)

Load [kN], [kNm]  Resistance [kN], [kNm] Utilization [%] Status
Bolt w/o lever arm 2.210 7.308 31 ok

3.5 Combined tension and shear loads (CENI/TS 1992-4-3:2009 section 6.4)
Proof of interaction calculated independently for acting load and load distribution
3.5.1 Bolt (Fixture 1, bolt 1.3)

BRi.s + Vs = 0.095%° + 0.302%° = 0.100 < 1.000

Bn,s: governing failure mode - tension: Bolt (Fixture 1, bolt 1.3)
Bv.s: governing failure mode - shear: Bolt w/o lever arm (Fixture 1, bolt 1.3)

3.5.2 Anchor channel (Anchor a3)

Pia+ B¥a=0.037"° +0.122"% = 0.050 < 1.000

Bna: governing failure mode - tension: Connection anchor-channel (Anchor )
Pv.a: governing failure mode - shear: Concrete edge failure (Anchor )

Remarks and warnings

* Please consider all details and hints/warnings given in the detailed report!

Design ok! (Maximum utilization: 31%)

4Remarks; Your Cooperation Duties

* Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the
principles, formulas and security regulations in accordance with Hilti's technical directions and operating, mounting and
assembly instructions, etc., that must be strictly complied with by the user. All figures contained therein are average figures,
and therefore use-specific tests are to be conducted prior to using the relevant Hilti product. The results of the calculations
carried out by means of the Software are based essentially on the data you put in. Therefore, you bear the sole
responsibility for the absence of errors, the completeness and the relevance of the data to be putin by you. Mareover, you
bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an
aid to interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of
the results or suitability for a specific application.

You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you
must arrange for the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by
Hilti on a regular basis. If you do not use the AutoUpdate function of the Software, you must ensure that you are using the
current and thus up-to-date version of the Software in each case by carrying out manual updates via the Hilti Website. Hilti
will not be liable for consequences, such as the recovery of lost or damaged data or programs, arising from a culpable
breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor Channel © 2010 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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RETAINING WALL ANALYSIS (BS 8002:1994)

Wall details

Retaining wall type

Height of wall stem

Length of toe

Overall length of base
Height of retaining wall
Depth of downstand
Position of downstand
Depth of cover in front of wall
Height of ground water
Density of wall construction
Angle of soil surface
Mobilisation factor

Moist density

Design shear strength
Design shear strength
Moist density

Using Coulomb theory
Active pressure
At-rest pressure

Loading details
Surcharge load
Vertical dead load
Horizontal dead load

TEDDS calculation version 1.2.01.06
> fe-50
-»| 100 | — 300 — b4 ——— 450 »

2 ki” " k kiim?

1000

1300

[¢——300——»

e m0— |

Cantilever

hstem = 1000 mm Wall stem thickness twan = 300 mm

loe =100 mm Length of heel Iheel = 450 mm
Ibase = 850 mm Base thickness tbhase = 300 mm
hwar = 1300 mm

ddgs =0 mm Thickness of downstand tos = 300 mm

lis = 450 mm

deover = 0 mm Unplanned excavation depth  dexc = 0 mm

hwater = 0 mm Density of water Ywater = 9.81 kN/m3
Ywall = 20.0 kKN/m3 Density of base construction “Yoase = 23.6 kKN/m?
B =0.0 deg Effective height at back of wall hes = 1300 mm
M=15

Ym = 17.5 kN/m3 Saturated density ¥s = 21.0 kN/m?
9'=24.2 deg Angle of wall friction 8 =18.6 deg

9'v = 27.5 deg Design base friction 8 = 21.3 deg

Ymb = 18.0 kKN/m3 Allowable bearing Pbearing = 150 kN/m?
Ka =0.369 Passive pressure Ky = 5.571

Ko = 0.590

Surcharge = 2.5 kN/m?
Waead = 2.0 kN/m Vertical live load Wive = 0.0 kN/m
Fdead = 0.0 KN/m Horizontal live load Five = 0.0 KN/m
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Position of vertical load loas = 50 mm Height of horizontal load hioas = 0 mm
2
ﬁ*‘{ T T T
280 i 08 80
51.8 s
“H “HHm"HH”W\|”||HHIHIHIHHHH
Loads shown in kN/m, pressures shown in kN/m?
Check stability against sliding
Total horizontal load on wall ~ Fioa = 6.3 kN/m Resistance to sliding Fres = 12.7 kN/m

Check stability against overturning

Overturning moment Met = 3.0 KNm/m
Check bearing pressure

Total vertical reaction R =23.0 kN/m
Eccentricity of reaction e =130 mm

Bearing pressure at toe

Ptoe = 51.8 kN/m?2

PASS - Maximum bearing pressure is less than allowable bearing pressure

PASS - Resistance force is greater than sliding force

Restoring moment

PASS - Restoring moment is greater than overturning moment

Distance to reaction

Mrest = 9.1 kNm/m

Xbar = 295 mm

Reaction acts within middle third of base

Bearing pressure at heel Pheel = 2.3 kN/m?2
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RETAINING WALL DESIGN (BS 8002:1994)

Ultimate limit state load factors

Dead load factor
Earth pressure factor

Yeo=1.4
Yre=1.4

Live load factor

Design of reinforced concrete retaining wall toe (BS 8002:1994)

Material properties
Strength of concrete

Base details
Minimum reinforcement

e 300
——265—

Design of retaining wall toe
Shear at heel

Check toe in bending
Reinforcement provided
Area required

-

fou = 35 N/mm?

Strength of reinforcement

TEDDS calculation version 1.2.01.06

Yi=1.6

fy =500 N/mm?

Ctoe = 30 mm

As_toe_req = 390.0 mm2/m

Mice = 2.6 KNm/m

Compression reinforcement is not required

Area provided

k=0.13 % Cover in toe
fe—— 200-— p}

Vioe = 8.8 kN/m Moment at heel

A393 mesh

As_toe;rov =393 mmzlm

PASS - Reinforcement provided at the retaining wall toe is adequate

Check shear resistance at toe

Design shear stress

Concrete shear stress

Vioe = 0.033 N/mm2

Ve_toe = 0.415 N/mm?2

Allowable shear stress

Vadm = 4.733 N/mm2

PASS - Design shear stress is less than maximum shear stress

Vioe < Vo_toe - NO shear reinforcement required

Design of reinforced concrete retaining wall heel (BS 8002:1994)

Material properties
Strength of concrete

Base details
Minimum reinforcement

fou = 35 N/mm?2

k=013 %

Strength of reinforcement

Cover in heel

fy = 500 N/mm?

Cheet = 30 mm
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Design of retaining wall heel
Shear at heel Vheet = 13.6 kN/m Moment at heel Mheel = 5.3 kNm/m

Compression reinforcement is not required

Check heel in bending
Reinforcement provided
Area required

A393 mesh
As_heel_req =390.0 mm%¥m Area provided As_heelgpmv =393 mm?m
PASS - Reinforcement provided at the retaining wall heel is adequate

Check shear resistance at heel

Design shear stress 0.051 N/mm? Allowable shear stress Vadm = 4.733 N/mm2

PASS - Design shear stress is less than maximum shear stress

Vheel =

Concrete shear stress Ve_heel = 0.415 N/mm?2

Vheel < Ve_neef - NO shear reinforcement required

Design of cavity reinforced masonry retaining wall stem - 885623-2 2000

53

[—125—pl¢—175

- 100-ple-100-p- 100

l—— 300

Wall details
Thickness of outer leaf of wall touer = 100 mm
Thickness of reinforced cavity teavity = 100 mm

=100 mm

tinner

Thickness of inner leaf of wall

Masonry details

Masonry type

units

Mortar designation
Manufacture control of units

Design of retaining wall stem
Shear at base of stem

Aggregate concrete blocks no voids

Punit = 7.3 N/mm?
ii
Category |

Vstem = 9.6 KN/m

Check maximum design moment

Maximum design moment

Md_stem = 39 kNm/m

Char. compressive strength
Material strength safety factor

Moment at base of stem

Compressive strength of

fe = 6.4 N/mm?2
Ymm = 20

Mstem = 5.0 kNm/m
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PASS - Applied moment is less than maximum design moment

Check wall stem in bending

Reinforcement provided A393 mesh

Area required As_stem_req = 390.0 mm=2/m Area provided As_stem_prov = 393 mm?2/m
PASS - Reinforcement provided at the retaining wall stem is adequate

Check shear resistance at wall stem
Design shear stress Vstem = 0.055 N/mm? Allowable shear stress Vadm = 0.341 N/mm?
PASS - Design shear stress is less than maximum shear stress

Check limiting dimensions
Limiting span/eff.depth ratio ratiomax = 18.00 Actual span/eff.depth ratio ratioact = 6.21
PASS - Span to depth ratio is acceptable

Axial load check
Factored axial load on wall Nwait = 11.2 kN/m Limiting axial load Niimit = 192.0 kN/m
Applied axial load may be ignored - calculations valid
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Indicative retaining wall reinforcement diagram
‘N
 n.s Stem reinforcement

|

~1S8tem reinforcement

Heel reinforcement

Toe reinforcement

Toe mesh - A393 - (393 mm?2/m)
Heel mesh - A393 - (393 mm#m)
Stem mesh - A393 - (393 mm2/m)




