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calculation sheet

ipage:

2 -y

job name 34 Upland Road
job no: 210263 |designed: RLM
date: 19/02/2013 |checked:
Description: New Concrete Wall - Pier 81
Concrete Flexural Capacity
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor ) 0.85 -
Secticn width o) 150 mm
Overall depth H 1100 mm
Concrete compressive strength fa 25 MPa
Longitudinal bar yield stress Ty 500 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor B 0.85 -
Steel modulus E 200 GPa
Ultimate concrete compressive strain o 0.003 mm / mm
Yield Strain Ey 0.0025 mm / mm
Depth from| Bar |Number! Bar | Areaof | Steel Steel Steel Steel moment
comp. fibreldiameter] of bars | grade steel strain | stress force contribution
di dp 5 fy Asi & fs Tsi Tei X (H/2 - d)
mm mm No. MPa mm’ Mmm/mn MPa kN kKNm
100 16 1 500.0 201 0.0018 360 723 325
300.0 16 1 500.0 201 -0.0006 121 243 8.1
500.0 16 1 500.0 201 -0.0030 -500 -100.5 5.0
700.0 16 1 500.0 204 -0.0054 -500 -100.5 15:1
900.0 16 1 500.0 201 -0.0078 -500 -100.5 352
106.0 12-.7 1 27-5.0 157 0_0618 275 34;.8 15.7
405.0 127 1 275.0 127 -0.0019 275 -348 5.1
710.0 12.7 1 275.0 127 -0.0055 275 -34.8 5.6
1015.0 12,7 1 275.0 127 -0.0092 275 -34.8 16.2
Axial load - p* IEI0 RN
'Depth to neutral axis c 2496 mm
Concrete compressive force Co 676.3 kN
Sum of steel axial force C.* 1. -323.3 kN
Check axial force C.+C.- 1o 0kl
Concrete moment contribution C.(H/2 - Be/2 300 kNm
Sieel moment contribution ZHC. . + T x (H/2 - dl (H/2 - di 104_kNm
ection moment capacity 0 343.7 KNm
[Momeni Demand M* 624 kKNm
Compression taken as positive NG
Steel stress-strain curve assumed bi-linear
Horizontal Steel
Wall type iimited ductile
Strenath Reduction Factor 0.75 -
Bar size 16 mm
Bar spacing S 200 mm
Max spacing Smax 220 mm
Number of bars per row n 1 mm
Bar yield stress i 500 MPa
Area of shear steel A, 79 mm?
Min area of shear steel Ay min 42 mm?2
Area of concrete shear Ao 132000 mm?
Steel shear strength Vs 173 kN
Concrete shar strength V. 160 kN R
Total shear strength OViotal 249 kN +\ Ol
Shear demand V* 802 kN
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Don Thomson calculation sheet prgeno:
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81 Harbour View Road job name: 34 Upland Road
Northland Wellington designed: RLM |jobno: 210263
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n 4 bolts
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calculation sheet lpage: 2 -2
job name 34 Upland Road

job no: 210263 |designed: RLM
date: 22/02/2013 [checked:

Description: New wall to Pier 59

Concrete Flexural Capacity
Designed October 2012 in accordance with NZ§3101:2006, Amendment 2

Strength Reduction Factor ) 0.85 -
Section width b 150 mm
Overall depth H 900 mm
Concrete compressive strength f'a 25 MPa
Longitudinal bar yield stress f, 500 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor Bi 0.85 -
Steel meduius E 200 GPa
Uitimate concrete compressive strain € 0.003 mm / mm
Yield Strain £, 0.0025 mm / mm
Depth from| Bar |Number| Bar Area of | Steel Steel [ Steel Stee! moment
comp. fibreldiameter] of bars | grade steel strain | stress | force contribution
d; dy - fy Asi & fei T, Tei x (H/2 - d)
mm mm No. MPa mm? Mmm/mn MPa kN kNm
50 16 1 500.0 201 0.0018 354 712 28.5
250.0 16 | 500.0 201 -0.0031 -500 -100.5 -20.1
450.0 16 1 500.0 201 -0.0081 -500 -100.5 0.0
650.0 16 1 500.0 201 -0.0130 -500 -1005 201
850.0 16 1 500.0 201 -0.0179 -500 -100.5 40.2
Axialload - ) - P R
'Depth o neutral axis c 122.1 mm
[Concrete compressive force C. 330.9 kN
Sum of steel axial force C o+ 1. -330.9 kN
[Check axial force C.+C. -1 2 O kN
Concrete moment contribution C.(H/2 - Bcl2 132 kNm
Steel moment contribution THC.. + T.) x (H/Z - dijt (H/2 - dp] 69 kNm
Section moment capacity M. 170:4 kNm
Moment Demand > kNM
Compression taken as positive ok
Steel stress-strain curve assumed bi-linear
Horizontal Steel i
Waii type fimited ductile
Strength Reducticn Factor b 0.75 -
Bar size 12 mm
Bar spasing s 200 mm
Max spacing Smax 180 mm
Number ¢f bars per row n 1 mm
Bar yield stress Tt 50C MPa
Area of shear steei A, 113 mm?
Min area of shear stee! Amin 42 mm?
Area of concrete shear Ay 108000 mm?
Steel shear strength Vs 204 kN
Concrete shar strength Ve 73 kN
Total shear strength $Viotal 207 kN
Shear demand \V* 304 kN
NG 68%

Sheod EF
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calculation sheet |page:

job name: 34 Upland Road
designed: RLM job no: 210263
checked: date: 12/06/2013

Description: “lg.u\cel B1 é::»’\“‘\;ﬂl.‘n\%

Designed Junie 2009 in accordance with NZS3101:2006, Amendment 2

Section and material properties

Flexural strength reduction factor ¢ 0.85 - [Clause 2.3.2.2]
{Section width b 400 mm
E’Jvera%i secticn depth H 1225 mm
|Overall flange width (if present) Lrange mm
EFiange thickness (if present) fange mm
i28 day concrete compressive stress fe 25 MpPa
Equivalent stress block stress factor (o] 0.85 - [Clause 7.4.2.7(c)]
Eguivalent stress block depth factor B 0.85 - [Clause 7.4.2.7(d)]
[Reinfercement modulus of elasticity E 200 GPa [Clause 5.3.4]
Uitimate concrete compressive sirain Ec 0.6030 mm / mimi[Clause 7.4.2.3]
Flexural reinforcement
| Depth from| Bar |[Number| Bar }!Areacf| Steei Steel Steel | Steel moment
comp. fibre|diameter| of bars | grade | steel strain stress force contribution
di db - fy As,i Es fs,| Ts,i 'Ts,i X di
mm mm No. MPa | mm? {mm/mm| MPa kN kNm
100 31.8 4.0 275 3177 | -0.0009 -172 -546.C 54.6
1125 8.5 1.0 275 57 -0.0404 -27% -15.6 17.6
Depth to centroid of tension steel d 1125.0 mm
Total area of tensicn steel As 57 mm?
Min allowable reinforcement area Asmin 2290.9 mm2 > As NG
Max altowable neutral axis depth (maximum rec check) GCmax = 6.75%, 57886 mm>c¢ OK
Sagging Flexural Capacity  [Clause 7.4.2.1(a)]
Axial icad (compressicn positive) P* 0.0 kN
Depth to neutral axis at failure c 77.7 mm -
Section moment capacity oM, 45.6 kNm 2670
' M \2€" KNm NG
Shear capacity [Clause 9.3.9]
Shear strength reduction factor ¢ 0.75 - [Clause 2.3.2.2]
Aggregate size factor Ka 1,06 - [Clause 9.3.9.3.4]
IMinimum shear reinforcement provided: - No - {[Clause 9.3.9.4.18]
Vember depth factor Ky 0.77 - \[Clause 9.3.9.3.4]
Tensicn reinfercement ratic oy 0.0001 -
‘Basic concrete shear A 0.07% N, MPa ([Clause 9.3.9.3.4]
.Concree shear stress Ve C.308 MPa ]g[Clause 9.3.8.3.4]
.Dependable concrete shear ceniribution ¢Ve 104.2 kN {[Clause 9.3.9.3.4]
- 8tirrup size o 13 mm
:Number of legs n 1 -
{Stirrup yieid stress T 275 MPa
|Stirrup spacing s 305 mm
;Dependabie reinforcing shear dVs 96.4 kN [Clause 9.3.9.4.2]
iMaximum permitted nominal shear stress  Vp max 5.0 MPa [Clause 9.3.9.3.3]
iMaximum dependable shear capacity oV 200.6 kN ol
L__V1p5. KN

k:\Concrete beam flexure & shear 12 06 081

[Clause 9.3.8.2.1]
[Clause 9.3.8.1]




calculation sheet |page:
D O N job name: 34 Upland Road
designed: RLM job no: 210263
checked: date: 12/06/2013
Description: B1 strengthened
Designed June 2009 in accordance with NZS3101:2006, Amendmenit 2
Section and material properties -y
Flexural strength reduction factor $ 0.85 - [Clause 2.3.2.2] .
Section width L 150 mm 5
Cverall secticn depth H 1100 mm .
Overall flange width (if present Prange mm .
Fiange thickness (if present) thange mm
28 day concrete compressive stress e 25 MPa .
Equivaient stress block stress factor a 0.85 - [Clause 7.4.2.7(c)] ol
Equivalent stress block depth facter B 0.85 - [Clause 7.4.2,7(d)]
Reinforcement medulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain € 0.0030 mm / mm|[Clause 7.4.2.3]
Flexural reinforcement
Depth fromi Bar |Number; Bar |[Areacf| Stee Steel Steel | Steel mement
comp. fibre|diameter| of bars | grade | steel strain stress force centribution
d; dp = fy Asj £ fsi T “Tei X g
mm mm No. MPa | mm? {mm/mm| MPa kN KNm
100 12.0 1.0 500 113 0.0005 104 1.7 -1.2
250 12.0 1.0 500 113 -0.0032 -500 -58.5 141
400 12.8 1.0 500 113 -0.0069 -500 | -56.5 22.6
550 12.0 1.0 500 113 -0.0106 -500 -58.5 3141
700 12.0 1.0 500 113 -0.0144 -500 -56.5 39.6
850 12.0 1.0 500 113 -0.0181 -500 -56.5 48.1
1000 12.0 1.0 500 113 -0.0218 -500 -56.5 56.5
Depth to centroid of tension steel d 1000.0 mm
Total area of tensicn steel Ag 113 mm?
Min allowable reinforcement area Asg min 420.0 mm2 > As NG |[Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum rec check) G = 0.75¢, 409.1 mm>c OK |[Clause 9.3.8.1]
Sagging Flexural Capacity  [Clause 7.4.2.1(a}]
Axial load {(compressicn positive) p* 0.0 kN
Depth to neutral axis at failure c 120.9 mm
Section moment capacity M, 164.9 kNm az%
| > ‘5> kNm OK
‘Shear capacity [Clause 9.3.9] \7e
Shear strength reduction factor ¢ 0.75 - [Clause 2.3.2.2]
{Aggregate size factor Ka 1.0 - [Clause 9.3.9.3.4]
Minimum shear reinforcement provided: No - {[Clause 8.3.9.4.15]
;Memper depth factor Kq s.80 - [Clause 9.3.9.3.4]
ITersicn reinforcement ratio e 3.0008 - {
:Basic concreie shear Vo £.078 Nf, MiPa {[Clause 9.3.9.3.4]
Ccencrete shear siress Ve ¢.318 MPa [Clause 9.3.9.3.4]
Dependabie conorete shear contributicn AV 358.8 kN [Clause 9.3.9.3.4]
‘Stirrup size g, 10 mm |
iNumber of legs I 1
;Stirrup yie:d siress i 3300 MPa
EStir.rup spacing S 260 mm |
{Dependabie reinforcing shear PV 88.4 kN [Clause 9.3.9.4.2]
Maximum permitted nominal shear siress  Vy nax 5.0 MPa [Clause 9.3.9.3.3]
Maximum dependable shear capacity oV 1241 kN ——— -*7(':(“( ZeErs > NT o &
L V65 kN

k:\Concrete beam flexure & shear 12 56 81



Don Thomson Consulting Engineers
Concrete flexural capacity (sagging)

Job Name: 34 Upland Rd Date: 21-Feb-13
Job Number: 210263 Designel RLM
Description: S1 - FRP strengthening Checker:

Section and material properties

Flexural strength reduction factor b 0.80 -

Web width b 150 mm
Overall section depth H 1700 mm
Overall fiange width (if present) Dfiangs 400 mm
Flange thickness (if present) thange 110C mm
Concrete cylinder compressive strength at 28 days s 25 MPa
Concrete modulus cf elasticity E. 23.5 GPa
Reinforcement modulus of elasticity B 200 GPa
Yield strain of reinforcement g,  0.0014 mm/mm
Ultimate concrete compressive strain g -0.0004 mm/mm

Type of Fibrewrap

SikaWrap600C

47

X

Designed June 2009 in accordance with NZS3101:2006, Amendment 2

Clauses
[Clause 2.3.2.2]

[Clause 5.3.4]

[Clause 7.4.2.3]

Maximum allowable strain £f max 0.004 mm/ mm
Thickness of fibrewrap t 211 mm
Fibrewrap moduius of elasticity =2 0.331 GPa
Bond Stress Ohs 1.38 MPa
Flexural reinforcement
Depth from Bar |Number| Bar | Areaof| Steel Steel Steel | Steel moment
comp. fibre | diameter| of bars | grade steel strain stress forcecontribution
d| db - fV Asi Eq | fs i Tsi 'Tsi x d;
mm mm No. MPa mm>_ | mm/ mm MPa kN kNm
1000.0 85 1.0 275.0 56 0.0024 275 15.5 -15.5
1304.8 85 1.0 275.0 56 0.0032 275 15.5 -20.2
1609.6 85 10 275.0 56 0.0040 275 15.5 249
100.0 318 4.0 275.0 3167 -0.0001 21 -66.1 6.6
FRP
Depth from| Width |Number|Ulitmate| Area Strain Stress Force Moment
comp. fibre of Jayers| strength contribution
d; Wi - fu Afi Efj ff i Tfi -Tf i X di
mm mm No. MPa mm® | mm/mm MPa kN kNm
1600.0 200.0 2.0 8340 84400 0.0040 1 111.7 -178.8
Flexural Capacity  [Clause 7.4.2.1(a)]
Axial load p* 0.C kN
Depth 1o bettom fibrewrap d4 16C0.0 mm
iDepth to neutral axis at failure o 138.2 mm
Cancrete compressive force Ce -82.1 kN
Sum of steel axial force Ce+ T 92.1 kN .
{Check axiai fore Ce+Cs-Ts G kN ;
Concreie moment contribution -C. X cl3 4 kNm
Steel mement coniribution TG+ Tey X Gl -233 kNm
|Section moemernt capacity. $M,, -205.7 kNm
M*21¢ . _kNm
Yield Curvature ¢,  0.00L9 x10° mm™
Uitimate Curvature 6,  0.0027 x10° mm"'
Curvature Ductility He 2.9
Development Length TeloasWe Ly 405 mm




calculation sheet [page: 4 -
job name: 34 Upland Road
designed: RLM job no: 210263
checked: date: 21/02/2013
Description; S2 - sprayed beam
Designed June 2009 in accordance with NZS3101:2006, Amendment 2
Section and material properties N
Flexural strength reduction factor ) 0.85 - [Clause 2.3.2.2] .
Section width b 125 mm .
Overall'section depth H 1100 mm .
Overali flange width (if present) Drange mm .
Flange thickness (if present) tange mm
28 day concrete compressive stress o 25 MPa
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)] -
Equivalent stress block depth factor B 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain € 0.0030 mm / mmi[Clause 7.4.2.3]
Flexural reinforcement
Depth from Bar |Number| Bar |Areaof| Steel Steel Steel | Steel moment
comp. fibre|diameter| of bars | grade | steel strain stress force contribution
o dy - T, Asi €, fei I -Tei X d
mm mm No, MPa | mm? |mm/mm| MPa kN kKNm
100 16.0 1.0 500 201 0.0015 309 62.2 -6.2
250 16.0 1.0 500 201 -0.0006 -127 -25.5 6.4
400 16.0 1.0 500 201 -0.0028 -500 -100.5 40.2
550 16.0 1.0 500 201 -0.0050 -500 -100.5 55.3
700 16.0 1.0 500 201 -0.0072 -500 -100:5 70.4
850 16.0 1.0 500 201 -0.0094 -500 -100.5 85.5
1000 16.0 1.0 500 201 -0.0115 -500 -100.5 100.5
Depth to centroid of tension steel d 1000.0 mm
Total area of tension steel As 201 mm?
Min allowable reinforcement area As min 350.0 mm2 > As NG |[Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Cmax = 0.75¢, 409.1 mm>c¢ OK |[Clause 9.3.8.1]

Sagging Flexural Capacity

[Clause 7.4.2.1(a}]

Axial load (compression positive) P* 0.0 kN
Depth to neutral axis at failure (o 206:4 mm
Section moment capacity oM, 264.5 kNm
L | kNm
Shear capacity [Clause 9.3.9] A
Shear strength reduction factor b 0.75 -
Aggregate size factor Ka 1.00 -
iMinimum shear reinforcement provided: - Yes -
'[Member depth factor Ky 1.00 -
Tension reinforcement ratio I 3.0C186 -
!Basic concrete shear Vb £.086 Vf, MiPa
{Concrete shear siress Ve C.430 MPa
I;Dependabie concreie shear contribution oV, 43.4 kN
'Stirrup size of 10 mm
Number of legs n 1-
Stirrup yield siress T 300 MPa
Stirrup spacing s 200 mm
Dependable reinforcing shear Vs 88.4 kN
Maximum permitted nominal shear stres: Vi max 5.0 MPa
Maximum dependable shear capacity bV 128.7 kN

[Clause 2.3.2.2]
[Clause 9.3.9.3.4]

{[Clause 9.3.9.4.15]
[[Clause 8.3.9.3.4]

{[Clause 9.3.9.3.4]
\[Clause 9.3.9.3.4]
|[Clause 9.3.9.3.4]

[Clause 9.3.9.4.2]
[Clause 9.3.9.3.3]
4-%le
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job name: 34 Upland Road
designed: RLM job no: 210263
checked: date: 1 5/06/2_01 5

Description: S3

(s¢ 9@ =S5

iatilas ) ((FJLE_,A% L A6 éwﬂi&qa

Designed June 2009 in accordance with NZS3101:2006, Amendment 2

Section and material properties

k:\

Flexural strength reduction factor o 0.85 - [Clause 2.3.2.2]
Section width b 150 mm
Overall section depth H 1600 mm
Overall flange width (if present) Bfange 300 mm
Flange thickness (if present) thange 1000 mm
28 day concrete compressive sfress f'e 25 MPa
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)]
Equivalent stress block depth factor B 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain €c 0.0030 mm / mm{[Clause 7.4.2.3]
Flexural reinforcement
Depth from Bar |Number| Bar |Areaof| Steel Steel Steel | Steel moment
comp. fibre|diameter| of bars | grade | steel strain stress force contribution
di do - fy As,i €si fsi T, -Tsi X di

mm mm No. MPa mm? |mm/mm| MPa kN kNm

900 222 3.0 275 1161 | -0.0257 -275 -319.3 287.4

50 16.0 1.0 500 201 0.0014 282 56.6 -2.8

250 16.0 1.0 500 201 -0.0050 -500 -100.5 25.1

450 16.0 1.0 500 201 -0.0113 -500 -100.5 45.2

950 8.5 1.0 275 57 -0.0272 -275 -15.6 14.8

1250 8.5 1.0 275 57 -0.0368 -275 -15.6 19.5

1550 8.5 1.0 275 57 -0.0463 -275 -15.6 24.2
Depth to centroid of tension steel d 1400.0 mm
Total area of tension steel Ag 113 mm?
Min allowable reinfarcement area As min 1069.1 mm2 > As NG |[Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Cpax = 0.75¢; 634.1 mm>c OK |[Clause 9.3.8.1]
Sagging Flexural Capacity [Clause 7.4.2.1(a)]
Axial load (compression positive) pP* 0.0 kN
Depth to neutral axis at failure c 94.2 mm .
Section moment capacity oM, 334.1 kNm Ve Al / N

M* 7 (72 kNm
Shear capacity [Clause 9.3.9]
Shear strength reduction factor ) 0.75 - [Clause 2.3.2.2]
Aggregate size factor ks 1.00 - [Clause 9.3.9.3.4]
Is minimum shear reinforcement required? no [Clause 9.3.9.4.13]
Member depth factor kg 1.00 - [Clause 9.3.9.3.4]
Basic concrete shear vy 0.075 f'. MPa [Clause 9.3.9.3.4]
Dependable concrete shear contribution oV, 63.0 kN [Clause 9.3.9.3.4]
Stirrup size d; 13 mm
Number of legs n 1-
Stirrup yield stress Tnt 275 MPa
Stirrup spacing s 300 mm
Minimum stirrup spacing Smax 600 mm > s OK
Area of shear reinforcing A, 126.7 mm?
Minimum area of shear reinforcing Ay min 51.1 mm2 < Av OK [Clause 9.3.9.4.15]
Dependabile reinforcing shear dVs 121.9 kN [Clause 9.3.9.4.2]
Maximum permitted nominal shear stress Vi max 5.0 MPa [Clause 9.3.9.3.3]
Maximum dependable shear capacity oV 184.9 kN
+ 2] KN N 2\
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D O N T m . job name: 34 Upland Road
; - designed: RLM job no: 210263
' checked: date:  15/06/2015

Description:

125x500 Sprayed Concrete

Designed June 2009 in accordance with NZS3101 :2006, Amendment 2

Section and material properties

Flexural strength reduction factor ) 0.85 -
Section width b 125 mm
Overall section depth H 500 mm
Overall flange width (if present) Dhange mm
Flange thickness (if present) thange mm
28 day concrete compressive stress f'e 25 MPa
Equivalent stress block stress factor a 0.85 -
Equivalent stress block depth factor B 0.85 -
Reinforcement modulus of elasticity E 200 GPa

[Clause 2.3.2.2]

[Clause 7.4.2.7(c)]
[Clause 7.4.2.7(d)]
[Clause 5.3.4]

Ultimate concrete compressive strain € 0.0030 mm / mm{[Clause 7.4.2.3]
Flexural reinforcement
Depth from| Bar [Number| Bar |Areaof| Steel Steel Steel | Steel moment
comp. fibre| diameter| of bars | grade | steel strain stress force contribution

di db - fy As,i Es,i fs.i Ts,i "Ts,i X di

mm mm No. MPa | mm? |mm/mm| MPa kN kNm

50 16.0 1.0 500 201 0.0009 186 37.4 -1.9

250 16.0 1.0 500 201 -0.0073 -500 -100.5 25.1

450 16.0 1.0 500 201 -0.0156 -500 -100.5 452
Depth to centroid of tension steel d 450.0 mm
Total area of tension steel A 201 mm?
Min allowable reinforcement area As min 157.5 mm2 < As OK |/Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Gmax = 0.75¢, 1841 mm>c OK |[Clause 9.3.8.1]

Sagging Flexural Capacity  [Clause 7.4.2.1(a)]

Axial load (compression positive) P* 0.0 kN
Depth to neutral axis at failure c 72.5 mm
Section moment capacity oM, 53.9 kNm
| M* kNm OK (0%)
Shear capacity [Clause 9.3.9]
Shear strength reduction factor ) 0.75 - [Clause 2.3.2.2]
Aggregate size factor Ka 1.00 - [Clause 9.3.9.3.4]
Is minimum shear reinforcement required? no [Clause 9.3.9.4.13]
Member depth factor Kq 1.00 - [Clause 9.3.9.3.4]
Basic concrete shear Vp 0.106 f'; MPa [Clause 9.3.9.3.4]
Dependable concrete shear contribution oV 22.3 kN [Clause 9.3.9.3.4]
Stirrup size d; 10 mm
Number of legs n 1-
Stirrup yield stress T 300 MPa
Stirrup spacing S 200 mm
Minimum stirrup spacing Smax 225 mm > s OK
Area of shear reinforcing A, 78.5 mm? See ke
Minimum area of shear reinforcing A min 26.0 mm2 < Av OK [Clause 9.3.9.4.15] i
Dependable reinforcing shear VA 39.8 kN [Clause 9.3.9.4.2] ke J\\'"f.l‘l“‘gw‘mcé(
Maximum permitted nominal shear stress  Vp max 5.0 MPa [Clause 9.3.9.3.3]
Maximum dependable shear capacity Y _ 62.1 kN Visted = 62+ w5
M:\2010\21026346 5 Sethenm t conure = 247N
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job name 34 Upland Road
job no: 210263 |designed: RLM
date: 15/02/2013 |checked:
Description: S6 - Existing - ' rooa\, sl 2 Sl siwdlidlas)
Concrete Flexural Capacity - :
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor ) 0.85 -
Section width b 150 mm
Overall depth H 900 mm
Concrete compressive strength s 30 MPa
Longitudinal bar yield stress f, 275 MPa
Stress biock ultimate concrete stress factor Qa 0.85 -
Stress block neutral axis depth factor B 0.85 -
Steel moduius E 200 GPa
Ultimate concrete compressive strain Ec 0.003 mm /mm
Yield Strain £, 0.001375 mm / mm
Depth from| Bar |[Number| Bar | Areaof | Steel | Steel Steel Steel moment
comp. fibre|diameter] of bars | grade steel strain | stress force contribution
di db b L_ As.i Esi ‘fSI T5| Tsi X (H/2 = di)
mm mm No. MPa mm® mm7/mn MPa kN kNm
450 85 1 275.0 57 -0.0085 275 -15.6 0.0
755.0 8.5 1 275.0 57 -0.0180 275 -15.6 48
3500 22 3 27:5.0 1161 -0.0087 275 -319.3 319
Axial load Pr kN
Depth to neutral axis (53 107.8 mm
Concrete compressive force C. 350.5 k
|Sum of steel axial force Cet1s -350.5 kN
Check axial force C.+C.-Ts 0 kN
[Concrete moment contribution C.(H/Z - Bei2 142 kNm
Steel moment contribution TC.. * T-) X (/2 - dol (H/Z - dal -27 kNm
Section moment capacity A, 97.3 kNm
[Moment Deman i = kKNm
Compression taken as positive NG
Steel stress-strain curve assumed bi-linear
Horizontai Steel
Waill type iimited ductile
Strength Reducticn Factor b 0.75 -
Bar size 12.7 mm
Bar spacing s 305 mm
Max spacing Smax 180 mm
Number ¢f bars per row n 1 mm
Bar yieid stress i 275 MPa
Area of shear steel A, 127 mm?
Min area of shear steel Ay min 116 mm?
Area cf concrete shear Ay 108000 mm?
Steel shear strength Vs 82 kN
Concrete shar strength Ve 80 kN
Total shear strength dViotal 122 kN
Shear demand Vel /NS kN




calculation sheet Ipage: 4 —\\
job name 34 Upland Road
job no: 210263 |designed: RLM
date: 15/02/2013 |checked:
Description: S6 - Strengthened Beam (opnlochaea
Concrete Flexural Capacity
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor ¢ 0.85 -
Section width b 150 mm
Overall depth H 900 mm
Concrete compressive strength f's 30 MPa
Longitudinal bar yield stress f, 275 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress biock neutral axis depth factor B 0.85 -
Steel modulus E 200 GPa
Ultimate concrete compressive strain [ 0.003 mm / mm
Yield Strain &) 0.001375 mm / mm
Depth from| Bar |Number| Bar Area of | Steel Steel Steel Steel moment
comp. fibre[diameter] of bars | grade steel strain | stress force contribution
d; dy 1 fy Asi Esi foi T Tsix (H/2-d)
mm mm No. MPa mm’ mm/mn MPa kN kNm
50 85 1 275.0 57 0.0019 275 156 6.2
3550 B85 1 275.0 57 -0.0048 275 156 -15
50.0 16 1 500.0 201 0.0019 380 76.4 30.6
250.0 16 1 500.0 201 -0.0025 -499 -100.3 -20.1
450.0 16 1 500.0 201 -0.0069 -500 -100:5 0.0
0 0.0030 0 0:0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 00 0.0
0 0.0030 0 0.0 0.0
0 0.0030 ] 00 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 0.0
0 0.0030 0 0.0 00
550:0 222 3 275.0 1161 -0.0091 275 3193 31.9
0 0.0030 0 0.0 0.0
|Axial load P 0.0 kN
|Depth to neutral axis c 136.5 mm
Concrete compressive force C. 4438 k
Sum of steel axial force G+ 1 -443.8 kN
Check axial force C.+ C - ~ 0k
Concrete moment contribution CAH72 - B 2) 174 kNm
Steel moment contribution E[(Cei+ Ty x (H/2 - dy1 (H/2 -d; 47 kNm
|Section moment capacity G 188.0 kNm
Moment Demand 2o KNm
Compression faken as positive NG é

Steel stress-strain curve assumed bi-linear

——
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job name 34 Upland Road
job no: 210263 |designed: RLM
date: 24/04/2013 |checked:
Description: S6 - Sprayed Conciete Beam Only
Concrete Flexural Capacity
Designed Cctober 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor 103 0.85 -
Section width b 125 mm
Overall depth H 500 mm
Concrete compressive strength f'y 25 MPa
Longitudinal bar yield stress f, 500 MPa
Stress bleck ultimate concrete stress factor a 0.85 -
Stress block neutrai axis depth factor B 0.85 -
Steei modulus E 200 GPa
Ultimate concrete compressive strain £ 0.003 mm / mm
Yield Strain [ 0.0025 mm / mm
Depth from| Bar |Number| Bar Area of | Steel Steel Steel Steel moment
comp. fibre|diameten of bars | grade steel strain | stress force contribution
d dy - f, Agi 1&g fsi Tsi Teix (H2-dy
mm mm No. MPa mm® mm/mm MPa | kN kNm
50 16 1 500.0 201 0.0009 186 | 37.4 75
225.0 16 1 500.0 201 -0.0063 -500 -100.5 25
4000 16 1 500.0 201 -0.0136 -500 -100.5 15.1
Axial ioad : = P* 0.0 kN
iDepth to neutral axis & 12.5 mm
Cencrete compressive force C. 63.6 K
[Sum of steel axial force C.* 1. -163.6 K
|Check axial force C.+C.-T, S0k
Concrete moment contribution C(H/2 - be/2) 36 kNm
Sieel moment confribution S[(C.. + T x (H/2-d) (H2-d) 20 kNm
'Section moment capacity 47.5 kNm
Moment Demand * kNm
Compression taken as positive ok
Steel stress-strain curve assumed bi-linear
Horizental Steel
aii type limited ductiie
Strength Reduction Factor ¢ 0.75 -
Bar size 10 mm
Bar spacing S 150 mm
Max spacing Smax 10C mm
Number of bars per row n 1 mm
Bar yield stress Tt 500 MPa
Area of shear steel Ay 78 mm?
Min area of shear steel Ay min 26 mm?
iArea of concrete shear Ag 56000 mm?
Steei shear strength Ve 105 kN
Concrete shar strength Ve 34 kN
Total shear strength HViotal 104 kN
Shear demand V* 746% kN
o L
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job name: 34 Upland Road
designed: RLM job no: 210263
checked: date: 16/06/2015

Description: S$11 - Existing

(12 %

T\&

Designed June 2009 in accordance with NZS3101:2006, Amendment 2

Section and material properties

=\ anlen \\

Flexural strength reduction factor ) 0.85 - [Clause 2.3.2.2]
Section width b 100 mm
Overall section depth H 1100 mm |
Overall flange width (if present) Dfange mm J
Flange thickness (if present) thange mm
28 day concrete compressive stress f'e 12 MPa ]
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)]
Equivalent stress block depth factor I 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain €c 0.0030 mm / mm{[Clause 7.4.2.3]
Flexural reinforcement
Depth from Bar |[Number| Bar |Areaof| Steel Steel Steel | Steel moment
comp. fibre| diameter| of bars | grade | steel strain stress force contribution
d; dp - fy As; €s,i fsi Tei “TeiX d

mm mm No. MPa | mm? |mm/mm| MPa kN kKNm

125 8.5 1.0 275 57 -0.0022 -275 -15.6 2.0

425 8.5 1.0 275 57 -0.0147 =275 -15.6 6.6

725 8.5 1.0 275 57 -0.0272 =275 -15.6 11.3

1025 8.5 1.0 275 57 -0.0397 -275 -15.6 16.0

Depth to centroid of tension steel

d 1025.0 mm

k:\Concrete beam flexure & shear 14 11 131

Total area of tension steel A 57 mm?
Min allowable reinforcement area Ag min 521.8 mm2 > As NG |[Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Cmax = 0.75¢c; 9271 mm>c OK |[Clause 9.3.8.1]
Sagging Flexural Capacity  [Clause 7.4.2.1(a)]
Axial load (compression positive) P* 0.0 kN
Depth to neutral axis at failure c 72.0 mm
Section moment capacity oM, 28.9 kNm

| M* kNm OK (0%)
Shear capacity [Clause 9.3.9]
Shear strength reduction factor ) 0.75 - [Clause 2.3.2.2]
Aggregate size factor ka 1.00 - [Clause 9.3.9.3.4]
Is minimum shear reinforcement required? no [Clause 9.3.9.4.13]
Member depth factor Ky 1.00 - [Clause 9.3.9.3.4]
Basic concrete shear Vp 0.076 f. MPa [Clause 9.3.9.3.4]
Dependable concrete shear contribution oV, 21.3 kN [Clause 9.3.9.3.4]
Stirrup size dy 9 mm
Number of legs n 1-
Stirrup yield stress Tt 275 MPa
Stirrup spacing s 300 mm
Minimum stirrup spacing Smax 513 mm > s OK
Area of shear reinforcing A, 56.7 mm?
Minimum area of shear reinforcing A min 23.6 mm2 < Av OK [Clause 9.3.9.4.15]
Dependable reinforcing shear oV, 40.0 kN [Clause 9.3.9.4.2]
Maximum permitted nominal shear stress vy, max 2.4 MPa [Clause 9.3.9.3.3]
Maximum dependable shear capacity (A% 61.3 kN

| V* kN OK (0%)
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job name: 34 Upland Road
designed: RLM job no: 210263
checked: date: 15/06/2015
Description: s15 ( 7  aeidonc )
Designed June 2009 in accordance with NZS3101:2006, Amendment 2
Section and material properties
Flexural strength reduction factor ) 0.85 - [Clause 2.3.2.2]
Section width b 150 mm
Overall section depth H 1900 mm
Overall flange width (if present) Pfange 300 mm
Flange thickness (if present) thange 1000 mm
28 day concrete compressive stress ' 25 MPa
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)]
Equivalent stress block depth factor B 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain €; 0.0030 mm / mm{[Clause 7.4.2.3]
Flexural reinforcement
Depth from Bar |[Number| Bar |[Areaof| Steel Steel Steel | Steel moment
comp. fibre|diameter| of bars | grade | steel strain stress force contribution
d; dy - fy Asi Esi fsi Tsi -Tsixd
mm mm No. MPa | mm? |[mm/mm| MPa kN kNm
50 16.0 1.0 500 201 0.0015 297 59.7 -3.0
250 16.0 1.0 500 201 -0.0046 -500 -100.5 25.1
450 16.0 1.0 500 201 -0.0106 -500 -100.5 45.2
900 85 1.0 500 57 -0.0243 -500 -28.4 255
1200 8.5 1.0 275 57 -0.0334 -275 -15.6 18.7
1500 8.5 1.0 275 57 -0.0425 =275 -15.6 23.4
1800 85 1.0 275 57 -0.0516 -275 -15.6 28.1
550 22.2 3.0 275 1161 | -0.0137 -275 -319.3 175.6
Depth to centroid of tension steel d 1800.0 mm
Total area of tension steel A, 57 mm?
Min allowable reinforcement area As min 1374.5 mm2 > As NG |[/Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Cmax = 0.75¢, 736.4 mm>c OK |[Ciause 9.3.8.7]
Sagging Flexural Capacity [Clause 7.4.2.1(a)]
Axial load (compression positive) P* 0.0 kN
Depth to neutral axis at failure c 98.9 mm
Section moment capacity oM, 268.8 kNm
| M* 2 {kNm oK
Shear capacity [Clause 9.3.9]
Shear strength reduction factor ) 0.75 - [Clause 2.3.2.2]
Aggregate size factor Ka 1.00 - [Clause 9.3.9.3.4]
Is minimum shear reinforcement required? no [Clause 9.3.9.4.13]
Member depth factor Kq 1.00 - [Clause 9.3.9.3.4]
Basic concrete shear Vp 0.072 f'. MPa [Clause 9.3.9.3.4]
Dependable concrete shear contribution Ve 81.0 kN [Clause 9.3.9.3.4]
Stirrup size d; 13 mm
Number of legs n 1-
Stirrup yield e fr 275 MPa iy = 283 \OX
Stirrup spacing s 300 mm = BazeN)
Minimum stirrup spacing Smax 600 mm > s OK v i
Area of shear reinforcing A, 126.7 mm? <V T2 GABEN) _ Q’Q
Minimum area of shear reinforcing Ay min 51.1 mm2 < Av OK [Clause 9.3.9.4.15] e &\i =
Dependable reinforcing shear Vs 156.8 kN [Clause 9.3.9.4.2] g\\ e q_f"i'\!,-.q,-,{m G
Maximum permitted nominal shear stress  Vp max 5.0 MPa [Clause 9.3.9.3.3] )
Maximum dependable shear capgg,c,;jj;;i:“0,‘2102$E @7.8 ;Plﬁ " oh\S15
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Strength Reduction Factor ) 0.85 -
Section width b 150 mm
Overall depth H 800 mm
Concrete compressive strength fe 25 MPa
Longitudinal bar yield stress f, 275 MPa
Stress block ultimate concrete stress factor o 0.85 -
Stress block neutral axis depth factor B 0.85 -
Steel modulus E 200 GPa
Ultimate concrete compressive strain € 0.00145 mm /mm
Yield Strain g, 0.001375 mm/mm
Depth from| Bar |Number| Bar |Areaof| Steel Steel Steel Steel moment
comp. fibre | diameter| of bars | grade | steel strain stress force contribution
d; dy = fy Agi & fei Tei T x (H2 - d)
mm mm No. MPa mm? | mm/ mm MPa kN KNm
152.4 127 1 275.0 127 -0.0006 -125 -15.8 -3.9
4572 12.7 1 275.0 127 -0.0048 -275 -34.8 20
762.0 12.7 1 275.0 127 -0.0089 275 -34.8 126
0 0.0015 0 0.0 0.0
0 0.0015 0 0.0 0.0
2 400.0 250 2 834.0 166 -0.0040 964 -159.5 0.0
SR o |Axial load _ P* 27.4 kN
Sl h{\=; Depth to neutral axis c 106.5 mm
. rn Ay Concrete compressive force (o) 272.4 kN
© 7= [Sum of steel axial force Co+ Te -245.1 kN
Check axial force C.+C.-Te 0 kN
Concrete moment contribution C.(H/2 - Bc/2) 97 kNm
Steel moment contribution EUCei+ T x (HI2 - dy) 11 kKNm
Section moment capacity dM., 91.2 kNm
Compression taken as positive M*| << kNm
Steel stress-strain curve assumed bi-linear
ak

o
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job name 34 Upland Road
job no; 210263 |designed: RLM
date: 15/02/2013 {checked:
Description: WO — Scavyed ~oncedle
Concrete Flexural Capacity
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor ) 0.85 -
Section width b 125 mm
Overall depth H 2800 mm
Concrete compressive strength i 25 MPa
Longitudinal bar yield siress fy 500 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress blcck neutral axis depth factor B 0.85 -
Steel moduius E 200 GPa
Lltimate concrete compressive strain £, 0.003 mm / mm
Yield Strain £y 0.0025 mm / mm
Depth from| Bar |Number| Bar | Areaof | Steel | Steel Steel Steel moment
comp. fibreldiameter] of bars | grade steel strain | stress force contribution
di db = f\; As.i g fs.i Ts.i Ts i X (H/Z = dl)
mm mm No. MPa mm- Mmm/mn  MPa kN kNm
100 16 1 500.0 201 0.0024 475 95.4 124.1
300.0 16 | 500.0 201 0.0011 224 450 495
500.0 16 1 500.0 201 -0.0001 27 5.4 -48
700.0 16 1 500.0 201 -0.0014 277 558 -39.0
800.0 16 1 500.0 201 -0.0026 4500 -100.5 503
1100.0 16 1 500.0 201 -0.0039 -500 -100.5 302
1300.0 16 1 500.0 201 -0.0051 500 -100:5 -10.1
1500.0 16 1 500.0 201 -0.0064 500 1005 101
1700.0 16 1 500.0 201 -0.0077 -500 -1005 30.2
1900.0 16 1 500.0 201 -0.0089 -500 -100.5 50.3
2100.0 16 1 500.0 201 10.0102 -500 -100.5 70.4
23000 16 1 500.0 201 -0.0114 -500 -100.5 90.5
2500.0 16 1 500.0 201 -0.0127 -500 -100.5 1106
2700.0 16 1 500.0 201 -0.0139 -500 -1005 130.7
Axial load ) B* 155.0 kN
Depth to neutral axis c 478.8 mm
Concrete compressive force C. 1080.9 kN
Sum of steel axial force Cot 1 -925.9 kN
[Check axial force C.+C.- 1o 0 kN
Concrete moment contribution C.(H/Z - Ber2) 1293 kNm
| Steel moment contribution SC. + 1.0 x (H/2 - dy) (HZ -d) 532 kNm
Section moment capacity %n 1651.5 kNm
Moment Demand il IS <Nm
Compression taken as positive ok o
Steel stress-strain curve assumed bi-linear Q( é

,Eoﬁzontai Steel
aii type

limited ductile

trenath Reduction Factor ¢ 0.75 -
Bar size d. 16 mm
Bar spacing S 200 mm
Max spacing Simax 375 mm
Number of bars per row n 1 mm
Bar yield stress i 500 MPa
Area of shear siee! A, 201 mm?
Min area of shear steel A min 35 mm?
Ares of conerete shear Ay 280000 mm?
Steel shear strength Vs 1126 kN
Concrete shar strength V. 220 kN
Total shear strength HViotal 1009 kN
Shear demand V¥ 1276 777 kN
7%




calculation sheet |page: - 15
job name 34 Upland Road
job no: 210263 |designed: RLM
date: 21/02/2013 {checked:
Description: W10 —~ =oravyed conctele woall
Concrete Flexural Capacity =
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor [ 0.85 -
Section width b 275 mm
Overall depth H 900 mm
Concrete compressive strength e 25 MPa
Lengitudinal bar yield stress fy 500 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor B 0.85 -
Steel modutus E 200 GPa
Ultimate concrete compressive strain g 0.003 mm / mm
Yield Strain £, 0.0025 mm / mm
Depth from| Bar |Number| Bar Area of | Steel Steel Steel Steel moment
comp. fibre{diameter] of bars | grade steel strain | stress force contribution
di db = fv ASI Esji fsi Tsi Tsi X (H/2 = dl)
mm mm No. | MPa | mm? Inm/mn_MPa kN kNm
75 16 1 500.0 201 0.0011 223 448 168
225.0 16 1 500.0 201 -0.0027 -500 -100.5 226
375.0 16 1 500.0 201 -0.0064 -500 -100.5 75
525.0 16 1 500.0 201 -0.0102 -500 -1005 75
675.0 16 1 500.0 201 -0.0140 -500 1005 226
825.0 16 1 500.0 201 -0.0177 500 1005 377
155.0 12-.7 1 275..0 127 -0,0008 -1-54 185 58
4550 12.7 1 275.0 127 -0.0084 275 -348 0.2
760.0 12.7 1 275.0 127 -0.0161 275 -34.8 10.8
Axial]oaa p* 46.0 kN
Depth to neufral axis [ 119.4 mm
Concrete compressive force o 593.0 K
Sum of steel axial force Ce+ T -547.0 k
Check axial force C.+C.-T ~ 0 kN
Concrete moment contribution C.(H/2 - Be/2) 237 kNm
Steel moment contribution ZHC. + Te) x (H/2 - dii (H/2 - d)) 80 kNm
Section moment capacity dM 251.9 kKNm
[Moment Demand V[ = m
Compression taken as positive NG 47 o/
Steel stress-strain curve assumed bi-linear w..f (o
Horizontal Steel .
Wall type limited ductile
Strength Reducticn Factor ¢ 0.75 -
Bar size 16 mm
Bar spacing s 200 mm
Max spacing Smmax 180 mm
Number cf bars per row n 1 mm
Bar yield stress i 300 MPa
Area of shear steel A, 79 mm?
Min area of shear steei Ay min 128 mm?
Area of concrete shear Ay 198000 mm?
Steel shear strength Vs 85 kN
Concrete shar strength V. 143 kN
Total shear strength dViota 171 kN
Shear demand V' 29% . kN
NG 57% Hee %"xk::f

<l aaMafin <
1 ) i “\

—



calculation sheet |page:

34 Upland Road

D O N . | N_ job name’

job no:

210263 |designed:

RLM

date:

15/06/2015 |checked:

Description:

Concrete Flexural Capacity

Designed October 2012 in accordance with NZS3101:2008, Amendment 2

Strength Reduction Factor ) 1.00 -
Section width b 100 mm
Overall depth H 2400 mm
Concrete compressive strength ' 12 MPa
Longitudinal bar yield stress fy 275 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor B 0.85 -
Steel modulus E 200 GPa
Ultimate concrete compressive strain € 0.003 mm / mm
Yield Strain €y 0.001375 mm / mm
Depth from| Bar [Number| Bar | Areaof | Steel Steel Steel Steel moment
comp. fibre|diameter| of bars | grade steel strain | stress force contribution
di db = fv Aski Esi fs.i Ts.i Tsi X (H/2 - di)
mm mm No. MPa mm> mm/mn MPa kN kKNm
100 9.5 1 275.0 71 0.0009 180 12.7 14.0
400.0 9.5 1 275.0 71 -0.0054 275 -19.5 -15.6
700.0 9.5 1 275.0 71 -0.0117 -275 -19.5 9.7
1000.0 95 1 275.0 71 -0.0180 -275 -19.5 3.9
1300.0 9.5 1 275.0 71 -0.0243 275 -19.5 1.9
1600.0 9.5 1 275.0 71 -0.0306 275 -19.5 7.8
1800.0 9.5 1 275.0 71 -0.0369 275 -19.5 13.6
2200.0 9.5 1 275.0 71 -0.0433 275 -19.5 19.5
Axialload = - = OOKN
Depth to neutral axis C 142.7 mm
Concrete compressive force Co 123.7 kN
Sum of steel axial force C.+ 1. -123.7 kN
Check axial force Gt T - 12 0 kN
Concrete moment contribution C(H/2 - Bci2 141 kKNm
Steel moment contribution IC;+ T x (H2-dy (HZ2 -4, 28 kKNm
Section moment capacity oM, 168.6 kNm
Moment Demand M* kKNm
Compression taken as positive ok
Steel stress-strain curve assumed bi-linear
Horizontal Steel
all type limited ducitile
Strenath Reduction Factor 0.75 -
Bar size 9.5 mm
Bar spacing s 300 mm
Max spacing Smax 300 mm
Number of bars per row n 1 mm
Bar yield stress fut 275 MPa
Area of shear steel A, 71 mm?
Min area of shear steel A, min 76 mm?
Area of concrete shear Agy 192000 mm?
Steel shear strength Vs 125 kN
Concrete shar strength Ve 90 kN
Total shear strength OVietal 161 kN
Shear demand V* kN

ok
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calculation sheet —Ipagei
job name: 34 Upland Road
designed: RLM [job no: 210263
' - ' = checked: date: 17/06/2015
Description: Member B1 - FRP Strengthening
Designed 2012 in accordance with NZS3101:2006, Amendment 2 and Tyfo Design Manual 2007
Section and material properties Clauses
Flexural strength reduction factor ) 0.90 - [Clause 2.3.2.2]
Web width b 380 mm
Overall section depth H 1200 mm
Overall flange width (if present) Danae mm
Fiange thickness (if present) thanqe mm
Concrete cylinder compressive strength at 28 days f'e 25 MPa
Concrete modulus of elasticity = 23.5 GPa
Reinforcement modulus of elasticity Es 200 GPa [Clause 5.3.4]
Yield strain of reinforcement €, 0.0014 mm/mm
Ultimate concrete compressive strain € 0.0004 mm / mm [Clause 7.4.2.3]
Type of Fibrewrap SikaWrap600C
Maximum allowable strain €f max 0.004 mm / mm
Thickness of fibrewrap fs 211 mm
Fibrewrap modulus of elasticity E; 0.331 GPa
Bond Stress Oy 1.38 MPa
Flexural reinforcement
Depth from Bar |[Number| Bar | Areaof| Steel Steel Steel | Steel moment
comp. fibre|diameter| of bars | grade | steel | strain stress force contribution
d; dy E fy Ag Esi fei Tes “TeiX di
mm mm No. MPa | mm* |mm/mm MPa kN kNm
950.0 12,7 1.0 275.0 127 0.0039 275 34.8 -33.1
100.0 31.8 4.0 275.0 3167 0.0001 1 35.6 -3.6
FRP
Depth from| Width |Number|Ulitmate| Area Strain Stress Force Moment
comp. fibre of layers| strength contribution
d Wi - fy Agi €t fii T -Ty x d;
mm mm No. MPa | mm? [mm/mm MPa kN KNm
975.0 150.0 2.0 834.0 63300 0.0040 1 83.8 -81.7
Flexural Capacity [Clause 7.4.2.1(a)]
Axial load P* 0.0 kN
Depth to bottom fibrewrap d4 975.0 mm
Depth to neutral axis at failure c 87.5 mm
Concrete compressive force C. 154.2 kN
Sum of steel axial force Cs+ T, 154.2 kN
Check axial force C.+Cs-T 0 kN
Concrete moment contribution -Cex ¢f3 5 kNm
Steel moment contribution E[-(Cqy + Tsy) x dj -118 kNm
Section moment capacity oM, 102.5 kNm
M* KNm OK (0%)
Yield Curvature ¢, 0.0016 x10° mm
Ultimate Curvature 6, 0.0045 x10° mm"™
Curvature Ductility Ko 2.8
Development Length T¢/opsWi Ly 405 mm




calculation sheet [page:
D O N job name: 34 Upland Road
- designed: RLM job no: 210263
checked: date: 16/06/2015

Description: Al strengthened

Designed June 2009 in accordance with NZS3101:2006, Amendment 2

Section and material properties

Flexural strength reduction factor ) 0.85 - [Clause 2.3.2.2]
Section width b 275 mm
Overall section depth H 1700 mm
Overall flange width (if present) Dfiange 380 mim
Flange thickness (if present) thange 1000 mm
28 day concrete compressive stress f'e 25 MPa
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)]
Equivalent stress block depth factor B 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain € 0.0030 mm / mm|([Clause 7.4.2.3]
Flexural reinforcement
Depth from Bar |Number| Bar |Areaof| Steel Steel Steel [ Steel moment
comp. fibre| diameter| of bars | grade | steel strain stress force contribution
di dy . fy As; €s,i fsi Tsi -Tsixd

mm mm No. MPa | mm? |mm/mm| MPa kN kNm

1050 16.0 1.0 500 201 -0.0571 -500 -100.5 105.6

1250 16.0 1.0 500 201 -0.0685 -500 -100.5 125.7

1450 16.0 1.0 500 201 -0.0799 -500 -100.5 145.8

1650 16.0 1.0 500 201 -0.0914 -500 -100.5 165.9

1050 85 1.0 275 57 -0.0571 -275 -15.6 16.4

1350 8.5 1.0 275 57 -0.0742 -275 -15.6 211

1650 8.5 1.0 275 57 -0.0914 -275 -15.6 257

50 31.8 4.0 275 3167 | 0.0001 28 88.9 -4.4
Depth to centroid of tension steel d 1584.0 mm
Total area of tension steel A, 258 mm?
Min allowable reinforcement area As min 2217.6 mm2 > As NG ([Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Cpmax = 0.75C, 675.0 mm >¢  OK |[Clause 9.3.8.1]
Sagging Flexural Capacity  [Clause 7.4.2.1(a)]
Axial load (compression positive) P 0.0 kN
Depth to neutral axis at failure c 52.5 mm
Section moment capacity oM, 504.6 kNm
I kNm OK (0%)

Shear capacity [Clause 9.3.9]
Shear strength reduction factor ) 0.75 - [Clause 2.3.2.2]
Aggregate size factor Ka 1.00 - [Clause 9.3.9.3.4]
Is minimum shear reinforcement required? no [Clause 9.3.9.4.13]
Member depth factor kq 1.00 - [Clause 9.3.9.3.4]
Basic concrete shear Vi 0.076 f'c MPa [Clause 9.3.9.3.4]
Dependable concrete shear contribution VS 130.7 kN [Clause 9.3.9.3.4]
Stirrup size d; 13 mm
Number of legs n 1-
Stirrup yield stress Tt 275 MPa
Stirrup spacing s 300 mm
Minimum stirrup spacing Smax 600 mm > s OK
Area of shear reinforcing A, 126.7 mm?
Minimum area of shear reinforcing Ay min 93.8 mm2 < Av OK [Clause 9.3.9.4.15]
Dependable reinforcing shear Vs 137.9 kN [Clause 9.3.9.4.2]
Maximum permitted nominal shear stres: vy, max 5.0 MPa [Clause 9.3.9.3.3]

Maximum dependable shear cap@g\% o2 :@é Sl gggﬁ k%! _— .

A2




calculation sheet |page:
D O N H job name: 34 Upland Road
designed: RLM job no: 210263
' checked: date: 16/06/2015
Description: A4 strengthened
Designed June 2009 in accordance with NZS3101:2006, Amendment 2
Section and material properties )
Flexural strength reduction factor ) 0.85 - [Clause 2.3.2.2] A
Section width b 300 mm
Overall section depth H 1000 mm .
Overall flange width (if present) Brange mm * s
Flange thickness (if present) tange mm
28 day concrete compressive stress o 25 MPa
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)]
Equivalent stress block depth factor B 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain € 0.0030 mm / mm{[Clause 7.4.2.3]
Flexural reinforcement
Depth from| Bar |Number| Bar |Areaof| Steel Steel Steel | Steel moment
comp. fibre|diameter| of bars | grade | steel strain stress force contribution
d; dp - f, As,i €si Ts, Tsi -Tsix g
mm mm No. MPa | mm? |mm/mm| MPa kN kNm
50 16.0 1.0 500 201 0.0014 275 55.3 -2.8
250 16.0 1.0 500 201 -0.0051 -500 -100.5 25.1
450 16.0 1.0 500 201 -0.0116 -500 -100.5 45.2
50 8.5 1.0 275 57 0.0014 275 15.6 -0.8
350 8.5 1.0 275 57 -0.0084 -275 -15.6 5.5
950 12.7 1.0 275 127 -0.0279 -275 -34.8 331
550 22.2 3.0 275 1161 | -0.0149 -275 -319.3 175.6
Depth to centroid of tension steel d 950.0 mm
Total area of tension steel A 127 mm?
Min allowable reinforcement area A min 1450.9 mm2 > As NG |[Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Cpax = 0.75¢;, 388.6 mm>c¢c OK |[Clause 9.3.8.1]
Sagging Flexural Capacity [Clause 7.4.2.1(a)]
Axial load (compression positive) p* 0.0 kN
Depth to neutral axis at failure G 92.3 mm
Section moment capacity oM, 222.2 kNm 84 %o
| M 264 kNm oK
Shear capacity [Clause 9.3.9]
Shear strength reduction factor ¢ 0.75 - [Clause 2.3.2.2]
Basic concrete shear Vp 0.074 f. MPa [Clause 9.3.9.3.4]
Dependable concrete shear contribution oV, 85.5 kN [Clause 9.3.9.3.4]
Stirrup size d; 13 mm
Number of legs n 1-
Stirrup yield stress e 275 MPa
Stirrup spacing S 300 mm
Minimum stirrup spacing Smax 475 mm > s OK
Area of shear reinforcing A, 126.7 mm?
Minimum area of shear reinforcing A min 102.3 mm2 < Av OK [Clause 9.3.9.4.15] 5<< S\\<o‘
Dependable reinforcing shear Vs 82.7 kN [Clause 9.3.9.4.2] 5’&( Qdﬁ"\(/xﬂ'_&m
Maximum permitted nominal shear stress  Vp max 5.0 MPa [Clause 9.3.9.3.3] L
Maximum dependable shear capacity :1\)/\:: _;6§.2 kN (\j& Gp\.'l B B AR5
i & kN C Ao\ —
= 25T

M:\2010\210263\Calcs\Strengthening\Construction\A3




calculation sheet [page:
D O N T job name: 34 Upland Rd
i designed: RLM job no: 210263
checked: date: 16/06/2015

Description: A4 - new concrete beam only
Designed June 2009 in accordance with NZS3101:2006, Amendment 2
Section and material properties .
Flexural strength reduction factor ) 0.85 - [Clause 2.3.2.2]
Section width b 150 mm
Overall section depth H 500 mm .
Overall flange width (if present) Bfange mm
Flange thickness (if present) thange mm
28 day concrete compressive stress lic, 25 MPa
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)] )
Equivalent stress block depth factor s 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain € 0.0030 mm / mm|[Clause 7.4.2.3]
Flexural reinforcement
Depthfrom| Bar |Number| Bar |Areaof| Steel Steel Steel | Steel moment
comp. fibre| diameter| of bars | grade | steel strain stress force contribution

di dp - fy Asj €5 fi Tsi -Teix d;

mm mm No. MPa | mm? [mm/mm| MPa kN kKNm

68 16.0 1.0 500 201 0.0002 32 6.4 -0.4

250 16.0 1.0 500 201 -0.0074 -500 -100.5 251

432 16.0 1.0 500 201 -0.0150 -500 -100.5 43.4
Depth to centroid of tension steel d 432.0 mm
Total area of tension steel Ag 201 mm?
Min allowable reinforcement area As min 181.4 mm2 < As OK |[Clause 9.3.8.2.1]
Max allowable neutral axis depth (maximum reo check) Cmax = 0.75¢, 176.7 mm>c OK |[Ciause 9.3.8.1]
Sagging Flexural Capacity  [Clause 7.4.2.1(a)]
Axial foad (compression positive) P* 0.0 kN
Depth to neutral axis at failure c 71.8 mm
Section moment capacity M, 52.9 kNm

| M* kNm OK (0%)
Shear capacity [Clause 9.3.9]
Shear strength reduction factor ) 0.75 - [Clause 2.3.2.2]
Aggregate size factor Ka 1.00 - [Clause 9.3.9.3.4]
Is minimum shear reinforcement required? no [Clause 9.3.9.4.13]
Member depth factor kg 1.00 - [Clause 9.3.9.3.4]
Basic concrete shear Vp 0.101 +f'; MPa [Clause 9.3.9.3.4]
Dependable concrete shear contribution oV, 24.5 kN [Clause 9.3.9.3.4)
Stirrup size d, 10 mm
Number of legs n 1-
Stirrup yield stress fn 500 MPa
Stirrup spacing s 150 mm
Minimum stirrup spacing Smax 216 mm > s OK
Area of shear reinforcing A, 78.5 mm?
Minimum area of shear reinforcing A min 14.1 mm2 < Av OK [Clause 9.3.9.4.15]
Dependable reinforcing shear Vs (&E& [Clause 9.3.9.4.2]
Maximum permitted nominal shear stress v, max 5.0 MPa [Clause 9.3.9.3.3]
Maximum dependable shear capacity oV 109.4 kN
| V* kN OK (0%)

k:\Concrete beam flexure & shear 14 11 131




calculation sheet |page:
D O N ) job name: 34 Upland Road
4 ST S 53 job no: 210263 |designed: RLM
S EGS = date: 16/06/2015 [checked:
Description: N4 Existing Strength
Concrete Flexural Capacity
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor ) 0.85 -
Section width b 150 mm
Qverall depth H 1800 mm
Concrete compressive strength e 25 MPa
Longitudinal bar yield stress Ty 275 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor A 0.85 -
Steel modulus E 200 GPa
Ultimate concrete compressive strain [ 0.003 mm/mm
Yield Strain €] 0.001375 mm/mm
Depth from| Bar |Number| Bar Area of | Steel Steel Steel Steel moment
comp. fibre|diameter| of bars | grade steel strain | stress force contribution
di dy = fy Agj €s i fsi Ts Tgix (H2-dy)
mm mm No. MPa mm® Mmm/mn MPa kN kNm
50 12.7 1 275.0 127 0.0023 275 34.8 29.6
350.0 12.7 1 275.0 127 -0.0020 -275 -34.8 -10.2
650.0 12.7 1 275.0 127 -0.0063 275 -34.8 -8.7
1150.0 12.7 1 275.0 127 -0.0135 275 -34.8 8.7
1450.0 12.7 1 275.0 127 -0.0178 275 -34.8 19.2
1750.0 12.7 1 275.0 127 -0.0222 275 -34.8 20.6
80E).0 22-.2 2 27-5.0 7;4 -0.0-085 275 -21‘2.9 213
1000.0 22.2 2 275.0 774 -0.0114 275 -212.9 21.3
Axial load P* 0.0 kN
'Depth to neutral axis [ 208.6 mm
Concrete compressive force Ce 565.7 kN
|Sum of steel axial force Cetla -565.1 kN
Check axial force C .+ U= 1, 0 kN
Concrete moment contribution C(H/Z - Bci2 459 kNm
Steel moment contribution 2UCo + Ty x (HZ2 -dii (H/Z -d) 59 kNm
Section moment capacity &M, 440.1 kKNm
Moment Demand M* kKNm
Compression taken as positive ok
Steel stress-strain curve assumed bi-linear
Horizontal Steel
all type limited ductile
Strenath Reduction Factor ) 0.75 -
Bar size 8.5 mm
Bar spacing s 300 mm
Max spacing Smax 360 mm
Number of bars per row n 1 mm
Bar yield stress 1% 275 MPa
Area of shear steel A, 57 mm?
Min area of shear steel Ay min 115 mm?
Area of concrete shear A 216000 mm?
Steel shear strength Vs 75 kN
Concrete shar strength Ve 146 kN
Total shear strength ®Viotal 166 kN
Shear demand V* KN

ok




von Thomson f 1o,eue iarne: 34 Ulpand Rd . Page: -0
] . Part: Flexural Wall Strength Date: 7/12/2012
Consulting Engineers Job Number: 210263 Desginer: RLM
Concrete Flexural Capacity Memloer 7 - e d\re A%\lmg foen
Strength Reduction Factor ¢ 0.85 - ¢
Section width b 300 mm
Overall depth H 1300 mm
Concrete compressive strength fe 25 MPa
Longitudinal bar yield stress fy 275 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor B 0.85 -
Steel modulus E 200 GPa
Ultimate concrete compressive strain € 0.00055 mm / mm
Yield Strain g 0.001375 mm/mm
Depth from| Bar |Number| Bar |Areaof| Steel Steel Steel Steel moment
comp. fibre | diameter| of bars | grade | steel strain stress force contribution
d dp = fv Asi &g fei Tsi Tsi X (H/2 - di)
mm mm No. MPa mm? | mm/mm MPa kN kNm
152.4 12.7 1 275.0 127 0.0000 6 0.8 0.4
457.2 12.7 1 275.0 127 -0.0012 237 -30.0 -5.8
762.0 12.7 1 275.0 127 -0.0023 275 -34.8 3.9
1066.8 12.7 1 275.0 127 -0.0035 -275 -34.8 14.5
50.0 2223 2 275.0 776 0.0004 72 55.6 33.4
250.0 22.23 2 275.0 776 -0.0004 -80 -62.1 24.8
7 1200.0 200 2 834.0 132 -0.0040 -964 -127.6 70.2
2L\ayecS |Axial load p* 44.5 kN
“JE=2e Depth to neutral axis g 144.5 mm
Concrete compressive force Gl 279.0 kN
Sum of steel axial force C.+T. -234.5 kN
Check axial force C.+C.-T. 0 kN
Concrete moment contribution C.(H/2 - Ber2) 164 kKNm
Steel moment contribution S[(Cas+ Toi) X (HI2 - di) 91 kKNm
Section moment capacity M. 216.9 kNm
Compression taken as positive [ M* 213.0 KNm

Steel stress-strain curve assumed bi-linear s



calculation sheet |page:
D O N job name: 34 Upland Road
y job no: 210263 |designed:. RLM
date: 16/06/2015 |checked:
Description: N9 Existing Strength
Concrete Flexural Capacity
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor o) 0.85 -
Section width b 150 mm
Overall depth H 1100 mm
Concrete compressive strength ' 25 MPa
Longitudinal bar vield stress f, 275 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor s 0.85 -
Steel modulus E 200 GPa
Ultimate concrete compressive strain € 0.003 mm / mm
Yield Strain €| 0.001375 mm/mm
Depth from| Bar |Number| Bar Area of | Steel Steel Steel Steel moment
comp. fibre|diameter| of bars | grade steel strain | stress force contribution
di dp - fy Agj Esj foi Tsi Tei X (H/2 - dy)
mm mm No. MPa mm® [pm/mn MPa kN kNm
450 127 1 275.0 127 -0.0165 -275 -34.8 -3.5
750.0 12.7 1 275.0 127 -0.0295 -275 -34.8 7.0
1050.0 12.7 1 275.0 127 -0.0424 275 -34.8 174
56.0 22-.2 2 27:5.0 7;4 0.0608 1(;7 12;9.5 64‘:.8
250.0 22.2 2 275.0 774 -0.0078 -275 -212.9 -63.9
Axial load 2= 0.0 kN
Depth to neutral axis c 69.3 mm
Concrete compressive force G 187.9 kN
Sum of steel axial force C.+ 1. -187.9 k
Check axial force C.+C. -1, 0 kN
Concrete moment contribution C(H/Z - B2 98 kNm
Steel moment contribution EN(Coi+ Te) x (H/2 - dil (HI2 - di 22 kNm
Section moment capacity &V, 101.7 kNm
Moment Demand M* KNm
Compression taken as positive ok

Steel stress-strain curve assumed bi-linear

Horizontal Steel

Wall type

Bar size
Bar spacing
Max spacing

Strength Reduction Factor

Number of bars per row
Bar yield stress

Area of shear steel

Min area of shear steel
Area of concrete shear
Steel shear strength
Concrete shar strength
Total shear strength
Shear demand

limited ductile
0.75 -

8.5 mm

S 300 mm
Smax 220 mm
n 1 mm

T 275 MPa

A, 57 mm?

Av.min 115 mmz

Ao, 132000 mm?
Ve 46 kN
Ve 89 kN
®Viotal 101 kN
V/* kN

ok




calculation sheet lpage: = —\1
job name 34 Upland Road
job no: 210263 |designed: RLM
_‘ date: 18/02/2013 |checked:
Description: New sprayed concrete Wall — wl\o  to DAV
Concrete Flexural Capacit
Designed October 2012 in accordance with NZS3101:2006, Amendment 2
Strength Reduction Factor & 0.85 -
Section width b 125 mm
Overall depth H 1800 mm
Concrete compressive strength ' 25 MPa
Longitudinal bar yield stress fy 500 MPa
Stress block ultimate concrete stress factor a 0.85 -
Stress block neutral axis depth factor B 0.85 -
Steel medulus E 200 GPa
Ultimate concrete compressive strain [ 0.003 mm / mm
Yield Strain £, 0.0025 mm / mm
Depth frem{ Bar |[Number| Bar | Areaof | Steel Steel Steel Steel moment
comp:. fibre|diameter] of bars | grade steel strain | stress force contribution
d ds, = fy Asi Es f8] Tei Teix (H/2 - d)
mm mm No. MPa mm? [m/mn MPa kN kNm
50 16 1 500.0 201 0.0024 485 975 82.9
250.0 16 1 500.0 201 0.0001 24 49 3.2
450.0 16 1 500.0 201 -0.0022 -436 -87.7 -394
850.0 16 1 500.0 201 -0.0045 -500 -1005 -25.1
8500 16 1 500.0 201 -0.0068 500 -100.5 5.0
1050.0 16 1 500.0 201 -0.0091 500 -100.5 154
1250.0 16 1 500.0 201 -0.0114 500 -100.5 352
1450.0 16 1 500.0 201 -0.0137 -500 -100.5 55.3
1650.0 16 1 500.0 201 -0.0160 -500 -100.5 75.4
Axial1oad P KN
Depth to neutral axis c 2606 mm
[Concrete coPgre55|ve force C. 588.4 K
Sum of steel axial force Gt | -588.4 kN
(Check axial force C.+C.-T 0 kN
Concrete moment contribution C.(H/2 - Bel2 464 kNm
Steel moment confribution SHC, . + T.) x (H/2 - d (H/2 - d) 197 kNm
Section moment capacity M., 562.6 KNm
Moment Demand M KNm
Compression taken as positive ok
Steel stress-strain curve assumed hi-linear
Horizontal Steel _
Wail type iimited ducliie
Strengin Reducticn Factor b 0.75 -
Bar size 16 mm
Bar spacing s 200 mm
Max spacing Smax 360 mm
Number ¢f bars per row il 1 mm
Bar yield stress Tt 506 MPa
Area of shear stee] A, 201 mm?
Min area of shear steel Ay min 35 mm?
Area of concrete shear Ao, 18060C mm?
Steel shear strength \'A 724 kN
Concrete shar strength Ve 122 kN
Total shear strength dVigtal 634 kN
Shear demand V* kN

ok




section page

project 34 Upland Road project no. 210263 \
part Soit Nail Puli Out Test date 24/04/2013 é
element  Results designer RLM
L PPl || | | | L B
Tt _ondiod  dehmsled | &b | [ERkiidl Rexdloac |
in L \OO | F| | alCadl collepnn | g e dd | |Gl Ui
P (kN) |A (mm) 19 [dddel | LS A [ idohded bt|ead
| 25 32___|_ { | N ! l i
50 |35
| 75 |40
100 52
115 | 73|
HEEEN IHENNEEEEEEE.
Pull Out Test
146
120 ;
S 400 e :
X ax ' - y =0.6893x + 64.444
- 8C .
3 i y = 6.6474x - 187.49 /"
= 60 ?( o
a2 40 : s
20 e / s
0 10 20 30 20"% 50 60 70 80
Displacement (mm)
S e e e T e e e " 1 B
n | N
= T ] : . = L
L) B an 2 bl C\"I ML ESE jyf D'\ = b dedd I eg "‘?5 - &
ZILI= T ! \}Lr i
A B ! |
| =1 1\ S
‘ : 7w o, W de 1 Son . |
| _l=l ol e el Az |2 BloleCa,
! L Al
i ! = ] | 7
. o repomprenpmtie =TT —
:%‘Jl"r‘d?\.'.f‘ .ca'-{i_\ <‘<:>\\ . P I 1] L--‘|..___
| 5 .y I i
S| & | S L | ! l
— : L - = i| = 1 i ] 1 | |
| | 1 __—l_‘q. NREEENENEED L | | ' SO
] = — 1 | | f ] f 1
__:_ ——— __IZ_L(_.:?_é_ ‘}J"_.-.f-_)__ [ R == ==, =l IS __..! _l 4 i |
N = l S I e e =
“““““ T T ' o S T T i " o
I _iui . iil.;?;,ﬁ’il@'L__ | r 1 eI . | [ L q . d
| i ; | 1 - | I I 1
=E : __,_,___1_..-'__ = { l _A_I_,.| — 1 | ==s== ==
, OO | I [ (O (O ; :
S =] i T O T T O i
! A SN O N ) I O N 1§ 3 L .
O T T I O L | |
T L ! [
T T = T i =
L1 | | !

B1 Harbour View Rd Narthiand Wellington 6012 tal +64 4 475 7933 fax® +64 4 475 8414 web® www donthomson.co.nz



WEBSTER
DRILLING

& - 2.

phone +64 4 237 5264
facsimile +64 4 237 6587
info@websterdrilling.com

Location: 34 Upland Road Anchor no.: Test anchor 1
Operator: Michael Date: 4-Feb-13
Durapac 60T Model: RDH-606
CEJN 10K gauge Serial: 090191788 Cert. Exp: 14-Jun-13
Target load Target pressure Initial reading ~ +2 mins
kN psi mm mm
25 434 32.25 32.38
50 868 35.25 35.34
75 1301 39.68 40.77
100 1735 51.58 54.28
125 2169 *73.34 *Unable to load above
150 2603 2000 psi/ 115kN
175 3036
200 3470
225 3904
250 4338
275 4771
300 5205
325 5639
350 6073
375 6506
400 6940
425 7374
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Don Thomson
Consulting Engineers

project name: _2#&- (Jola A ==\ page:
part: Passive Anchors

job number: 20726

§—4
designer: ?\L/ﬂ

Anchor Details
Design Case
n:=3

Nt static = OkN

D .

i

130mm

a

10deg

N Nt__seis,mic
star_seismic -= ( )
- coslat

N

tstar_seismic = 3 /7 KN

Strength of Bars
N, = 525kN

9s_seismic = 0-9

ONis seismic = Ps_seismic ™
d-)Nts_seismic =472.5kN
Ny
FOSbar =
Pstar_seismic

Embedment in soil

Ground Type: Sewdy =%
T := 250kPa

Ll = 4m

1
¢g_statlc ' 3

T
htstar_seismic

Ly :=
; 1D

(o]

38 ]

g seismic

Ly =73m

2

Loapl = max(cei](Lz) ,3 m)

oN

ONa = Og geismic’™ ™ DrLagp)

0N, = 408.407 kN

“istar_seismic
Total Embedment

Use 40/16 Titan anchors with

Passive Anchor Design - E/W

Design for Passive (un-stressed) tension anchor in straight shaft gravity-grouted drill hole,

q
- nos X

n

Nt seismic*

40/16 Titan Anchors

FOSy,, = 1.415

¢g_seismic =05

[‘2abl =8m

Ly=12m embedment

MQ\\ =

1210412613 1:46 PM

10f2

A

Number of nails

Horizontal force in anchor obtained from
analysis, including safety & load factors

Diameter of drilled hole

Inclination of anchor to horizontal

Total design force (tension) in anchor

Tensile strength of steel

Strength reduction factor on steel capacity

Ultimate Bond stress of soil for
ground/grout interface from ped\ e st
Distance to failure plane obtained from
analysis

Strength reduction factor on country bond
capacity

Minimum anchor bond length

Anchor bond length used

FOSpgpng = 2.202

Soil Nail E-W 13 03 04.med 4/03/2013
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Don Thomson

calculation sheet

page no:

Consulting Engineers “A-K
81 Harbour View Road job name: 34 Upland Road
Northland Wellington designed: RLM [job no: 210263

tel 04 4757933 fax 04 475 8414 checked: date: 21-02-13

Connection of UB to Concrete Wall for Remedial works to Flat E

Chemset Injection Anchor Design Sheet

Size M12

Depth 150 mm
i3 25 MPa
e 300 mm
a 165 mm
o’ 90 degrees
n 2 bolts
DN 19.7 kN
Xne 0.93

Xne 1

Xna 1
DNy 36.64 kN

Combined Action 0.247 Okay

N* 5 kN
V* 19 kN
DV, 80.5 kN
Xee 0.88
Xug 2
Xya 0.61
Xun 1
DV 172.57 kN
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]calculation sheet

Tage o -z |

job name: 34 Upland Road
designed: LM ljobno: 210263
checked: |date: __ 27/03/2013
Description: Beam to Flat B Walkway
Egsjgned Jurie 2009 in accordance with NZS3101:2008, Amendment 2
Section and material properties
Flexural strength reduction factor I 0.85 - [Clause 2.3.2.2]
Section width b 200 mm
Overall section depth H 200 mm
‘Overail flange width (if present) Biange mm
\Flange thickness (if present) {hange mm '
28 day concrete compressive stress o 25 MPa
Equivalent stress block stress factor a 0.85 - [Clause 7.4.2.7(c)]
Equivalent stress block depth factor B 0.85 - [Clause 7.4.2.7(d)]
Reinforcement modulus of elasticity E 200 GPa [Clause 5.3.4]
Ultimate concrete compressive strain € 0.0030 mm / mmj[Clause 7.4.2.3]
Flexural reinforcement
%_Dept'n from| Bar | Number Bar |Areaof| Steel Steel Steel ‘ Steel moment
| comp. fibre|diameter of bars | grade steel strain stress force contribution
di db - fy As,i Es,i fs,i Ts,i 'Ts,i X di
( mm mm No. MPa | mm? | mm/mm MPa kN kNm
‘ - - - - -
\ 142 16.0 1.0 500 201 -0.0123 -500 -100.5 14.3
Depth to centroid of tension steel d 142.0 mm
Total area of tension steel As 201 mm?
Min allowable reinforcement area Asg min 79.5 mm2 < As OK |[Clause 9.3.8.2.1]

Max allowable neutral axis depth (maximum reo check) Cmax= 0.75C

581 mm > G

oK |[clause 9.3.8.1]

saqging Flexural Capacity __ [Clause 7.4.2.1(a)l

Axial load (compression positive) pP* 0.0 kN
Depth to neutral axis at failure c 27.8 mm
Section moment capacity &M, 11.1 KNm

w

1.6 kKNm __|OK (14.4%)

Shear capacity [Clause 9.3.9]

Shear strength reduction factor ) 0.75 - [Clause 2.3.2.2]
Aggregate size factor Ka 1.00 - [Clause 9.3.9.3.4]
IMinimurm shear reinforcement provided: - No - [Clause 9.3.9.4.15]
]Member depth factor Ky 1.00 - [Clause 9.3.9.3.4]
| Tension reinforcement ratio o 0.0071 -
|Basic concrete shear Vi 0141 \f, MPa |[Clause 9.3.9.3.4]
!Co sorete shear siress Ve ¢.850 MPa [Clause 9.3.9.3.4]
%Depeadable sonorete shear contribution Vg 18.1 kKN [Clause 9.3.9.3.4]
1SHirrup size dy mm |
INumber of legs n 5 ‘
iStirrup yieid stress i MPa i
iStirrup spacing s mm l
Dependable reinforcing shear Vg - kN [Clause 9.3.9.4.2]
Maximum permitted nominal shear stres¢  Vnmax 5.0 MPa [Clause 9.3.9.3.3]
Maximum dependable shear capacity HV 18.1 kN
V> 4.9 kN OK (27.1%)
K\Canerate haam foxiure & shen:

47 06 081



DISCLOSURE
STATEMENT

The following information has been supplied to Capital Commercial (2013) Limited
("Bayleys™ to be made available for distribution on the vendor’s behalf to potential

']

information and recommends that al| recipients undertake their own due diligence,
obtain their own reports to thejr satisfaction and seek independent advice prior to
committing to purchaser.




