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ol 35 8 obos, , EACK SHART LATERAL LOAD ON PILE SHAFT FRONT WALL
284 T{Z?J VAre s Calc. by Date Chk'd by Date App'd by Date
' WT NOV14 GC NOV14

bos ¥ T = 8% I 40 ahds, KULY

RC BEAM ANALYSIS & DESIGN BS8110

RC BEAM ANALYSIS & DESIGN (Bs8110) ()T IMAT(E,

LM r{ S‘TA{E,
ovT ﬂq FOoR

efope - Combination 1

E me snar! orw{.

khm

85220, B2 VY

SR——

0.0

40.519 5

670

146.035

|
] z C

! 004 ¥

i S117.048

Support conditions
Support A

Support B

Support C

Applied loading

i
G

=
P

L

Y
(S

Load combinations
Load combination 1

Vertically restrained
Rotationally restrained
Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead self weight of beam x 1
Dead full VDL 60.5 kN/m to 0 kN/m

PR
3!}.,«.1,1@.»3%3{‘.3;11}»{-?)

Qe (
Support A Dead x 1.40
Imposed x 1.60
Span 1 Dead x 1.40

TEDDS calculation version 2.1.11

J«.J
&
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13 PRINCE ALBERT ROAD

Job Ref.
2014-138

Section

LATERAL LOAD ON PILE SHAFT FRONT WALL

LIO

Sheet no.frev.

Analysis resulis
Maximum moment support A;

Maximum moment span 1 at 1791 -n{rn'
Maximum moment support B;

Ma_ mex = -85 kNm;

Calc. by Date Chk'd by Date App'd by Date
WT NOV14 GC NOV14
. Imposed x 1.60
Support B Dead x 1.40
Imposed x 1.60
Span 2 Dead x 1.40
' . Imposed x 1.60
Support C : Dead x 1.40
imposed x 1.60

MA red = -85 kNm;

M51 _max = 41 kNm
M_max = -75 kKNm;

M51 rad = 41 kNm
Me req = -75 kNmy; &7 1.1

Maximum moment span 2 at 2512 mm;
Maximum moment support C;

Maximum shear support A;

Maximum shear support A span 1 at 270 mm;
Maximum shear support B;

Maximum shear support B span 1 at 3407 mm;

Maximum shear support B span 2 at 263 mm;
Maximum shear support C;

Maximum shear support C span 2 at 4130 mm;

Maximum reaction at support A;

Ms2 mex = 35 KNm;
Mc_max = 0 kNm;

V& max = 146 kN;
VA_s1_max =122 kN;
Va_max = 117 kN;
Ve _st_max = -103 kN;
Ve s2_max = 85 kN;
Ve _max = =30 kN;
V¢ 52 max = -28 kN;
Ra =146 kN

UhfaEtbré_d dead load reaction at support A;

Unfactored imposed load reaction at support A

Maximum reactmn at support B:

Unfactored dead Ioad reactaon ai subport B

Unfactored mposed load reactzcn at suppbri Ei

Maximum reaction at support C;
Unfactored dead load reaction at support C;

Unfactored imposed load reaction at support C;

Rectangular section details
Section widih;
Section depih;

320

Concrete details
Concrete strength class;
Characteristic compressive cube strength;

Rapsas = 101KN | jos 0

Rﬁ. Jmposed = 3 kN E )
Rg= 216 kN

RB Dead = 144 kN *_3
Rs imposed = 8 kN |
"Rc=30kN
Rc_peaa = 18 kN
Re_imposed = 3 kN

b =320 mm
h =320 mm

Msg ed = 35 kN!TI

Mc_red = 0 KNm;

Vi red = 146 kN
VA_E1_red =122 kN
Ve_req = =117 kN
VB_‘51_red =103 kN
Vb_s2_red = 85 kN
Vc_red =-30 kN

Ve s2 red = -28 kN
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Section Sheet no./rev.
LATERAL LOAD ON PILE SHAFT FRONT WALL
Calc. by Date Chk'd by Date App'd by Date
WT NOV14 GC NOV14 |

Modulus of elasticity of concrete; Eo = 20kN/mm? + 200 x fz, = 30000 N/mm®

Maximum aggregate size; hagg = 20 mm

Reinforcement detzils
Characteristic yield sirength of reinforcement; f, = 500 N/mm®
Characteristic yield strength of shear reinforcement; f,, = 500 N/mm?

Nominal cover to reinforcement

Nominal cover to top reinforcement; Crom 1 = 35 mm
Nominal cover to bottom reinforcement; Crom_b = 35 mm
Nominal cover to side reinforcement; Crom_s = 35 mm
Support B

= S

4% 20¢ bars
(=]
g\l‘) 2x ‘12¢ shear legs at 150 clc

4 x 204 bars
B, U <N\
- 320———»
Design moment resistance of rectangular section (cl. 3.4.4)
Design bending moment; M = abs(Mg_req) = 75 kNm
Depth to tension reinforcement; d=h-Crom i~ 0v-dop/2=263 mm
Redistribution ratio; Pe = min(1 - mg, 1) = 1.000
K =M/ (bx d®x fa) = 0.068
K'=0.156
K'> K - No compression reinforcement is required
Lever amm; z=min(d x (0.5 + (0.25 - K/ 0.9)"%), 0.95 x d) = 241 mm
Depth of neutral axis; x=(d-z)/0.45=48 mm
Area of tension reinforcement required; Asreg =M/ (0.87 xfy x2) =717 mm’
Tension reinforcement provided; 4 x 20¢ bars
Area of tension reinforcement provided; As prov = 1257 mm’®

Asmin = 0.0013 x b x h = 133 mm’
Asmax = 0.04 x b x h = 4096 mm*

Minimum area of reinforcement;
Maximum area of reinforcement;

PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectangular section in shear
Design shear force span 1 at 3407 mm; V = abs(min{Vp_s1_max, Ve_s1_red)) = 103 kN
Design shear stress; v=V/(b x d) = 1.223 N/mm°
Design concrete shear stress;
(minfo, 40) / 25)"™ / ym

ve = 0.838 N/mm?

Aliowable design shear stress;

Ve = 0.79 x min(3,[100 x As prov / (b x d)]") x max(1, (400 /d)") x

Vimax = Min(0.8 N/mm? x (fa/1 Nimm?)°®%, 5 N/mm?) = 5.000 N/mm”

PASS - Design shear stress is less than maximum allowable

Value of v from Table 3.7; 0.5 x Ve < V < (Vo + 0.4 N/mm?)

Design shear resistance required; Vs = max(v - Ve, 0.4 N/mm?) = 0.400 N/mm’
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WT NOV14 GC ‘ NOV14
Area of shear reinforcement required; Asvreq = Vs x b/ (0.87 x fv) = 294 mm*/m
Shear reinforcement provided, 2 x 12¢ legs at 150 clc
Area of shear reinforcement provided; Asypror = 1508 mm%/m
PASS - Area of shear reinforcement provided exceeds minimum required
Maximum longitudinal spacing; Svimax = 0.75 x d = 197 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design shear force span 2 at 263 mm; V = max(Vs_s2 max, VB_s2_red) = 85 kN
Design shear stress; v=V/(bxd)=1012 N/mm?
Design concrete shear stress; Ve = 0.79 x min(3,[100 x Asprov / (b % d)]”a} x max(1, (400 /d)" x

(min(fo., 40) 7 25)"° / ym
ve. = 0.938 N/mm?

Allowabie design shear stress; Vimax = min(0.8 Nimm? x (f/1 Nfmm?)?®, 5 N/mm®) = 5.000 N/mm?®
PASS - Design shear stress is less than maximum allowabie

Value of v from Table 3.7; 0.5 x Ve < v < (Vo + 0.4 N/mm?)

Design shear resistance required; vs = max(v - Ve, 0.4 N/mm?) = 0.400 N/mm*

Area of shear reinforcement required; Asyreq = Vs x b / (0.87 x f,,) = 294 mm*/m

Shear reinforcement provided; 2 x 124 legs at 150 clc

Area of shear reinforcement provided; Asyprov = 1508 mm*/m

PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing; Svimax = 0.75 x d =197 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Spacing of reinforcement (cl 3.12.11)
Actual distance between bars in tension; $=(b-2x (Crom s + Oy + d1op/2)) /(Niop - 1) - Prop = 49 mm

Minimum distance between bars in tension (cl 3.12.11.1)
Minimum disiance between bars in tension; Smin = Nagg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria

Maximum distance between bars in tension (ci 3.12.11.2)
Design service siress; fs = (2 x Ty x Asrea) / (3 x Asprov x Bu) = 190.2 N/mm?
Maximum distance between bars in tension; Smax = Min{47000 N/mm / {;, 300 mm) = 247 mm
PASS - Satisfies the maximum spacing criteria
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HIDDEN WALING BEAM DESIGN ALONG PAVEMENT
Calc. by Date Chk'd by Date App'd by Date
WT NOV14 GC NOV14

RC

RC BEAM ANALYSIS & DESIGN BS8110

ROOF

seAM ANALYsis & DEsien se10) | NTEGRAL WALING BEAN
m BELOW FRONT WEMENI

gtz4-

Load Envelope - Combination 1

NEAR TAVEMEN]

3EDDS

Load combinations
Load combination 1

Dead full UDL 323 kN/m by,

P AT

0.0
mm | 5500 | 5500 1 5500 ]
A 1 B 2 [+ 3 2]
Bending Moment Envelope
_145‘% 1415\4.9 " 1454.9
/j/ i . N
0.0 v ===
A\\ 383.7
e Tieas 77539
mm | 1 5500 I 5500 i
A 1 B 2 [+ 3 D
KN Shear Force Envelope
1567186 oo 1 3242\6 158I?_2
| |
ou} P ,;‘_ jL =
:} |
-1587.166 5 sé? 5 3226 1058.1
mm 5500 1 5500 N
A 2 3 2]
Support conditions
Support A Vertically restrained
Rotationally free
Suppori B Vertically restrained
Rotationally free
Support C Vertically restrained
Rotationally free
Support D Vertically restrained
Rotationally free
Applied loading
Dead self weight of beam x 1 . i n
- 14y

ol t_;i., H"‘.
Dead x 1.40

Imposed x 1.60

ﬂ%ﬁﬁiﬁf“

"")’?_,
SLs=

45

L. spﬁ
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HIDDEN WALING BEAM DESIGN ALONG PAVEMENT

Sheet no.frev.

Cale. by Date Chk'd by App'd by Date
WT NOV14 GC | NOvi4

Span 1 Dead x 1.40
Imposed x 1.60

Support B Dead x 1.40
Imposed x 1.60

Span 2 Dead x 1.40
Imposed x 1.60

Support C Dead x 1.40
Imposed x 1.60

Span 3 Dead x 1.40
imposed x 1.60

Support D Dead x 1.40

Analysis results

Maximum moment support A;

Maximum moment span 1 at 2200 mm;
Maximum moment support B;

Maximum moment span 2 at 2750 mm;
Maximum moment support C;

Maximum moment span 3 at 3300 mm;
Maximum moment support D;

Maximum shear support A;

Maximum shear support A span 1 at 425 mm;
Maximum shear support B;

Maximum shear support B span 1 at 5086 mm;
Maximum shear support B span 2 at 414 mm;
Maximum shear support C;

Maximum shear support C span 2 at 5075 mm;
Maximum shear support C span 3 at 425 mm;
Maximum shear support D;

Maximum shear support D span 3 at 5075 mm;
Maximum reaction at support A;

Unfactored dead load reaction at support A;
Maximum reaction at support B;

Unfactored dead load reaction at support B;

Maximum reaction at Support C;
 Unfactored dead foad reaction at support C;

Maximum reaction at sﬁppon D;

Unfactored dead load reaction at support D;
Rectangular section details

Section width;

Section depth;

Ma_max = 0 kNm;
Msi_max = 1184 kKNm;
Mg _max = -1455 kNm;
Ms2_max = 364 KNm;
Mc_max = -1455 kNm;
Mes_mex = 1164 KNm;
Mb_max = 0 kNm;
Va_max = 1058 KN;
Va_s1_max = 854 kN;
VB_max = -1587 kN;
VB _s1_max = ~1383 kN;
Vp_s2 max = 1118 kN;
Ve _max = 1587 kN;
Ve s2 max = -1118 kN;
Ve _s3 max = 1383 kN;
Vo max = -1058 kN;
VD_sa_max = -854 kN;
Ra = 1058 kN
Ra_pesd = 756 kN

Re = 2910 kN

Imposed x 1.60

Ma_rea = 0 kNm;
Ms1_reg = 1164 kNm;
Mg red = -1455 kNm;
Ms2_req = 364 kKNm;
Mg _red = ~1455 kNm,;
Ms3_reg = 1164 kNm;
M[)_md =0 kNm;
Va_req = 1058 kN
VA_51_;-9¢ = 854 kN
VB _red = -1587 kN
VB s1_rea = -1383 kN
Vﬁ_ﬂ_:ed =1118 kN
Ve _req = 1587 kN
VC_sz_re-d =.1118 kN
Ve 53 rea = 1383 kN
Vo _rea = -1058 kN
Vp_s3_res = -854 kN

Re_pead = 2078 kN | ¥

Rc=2910kN

 Re_peas = 2078 kN %

" Rp = 1058 kN
Rp_pead = 756 kN

b=1800 mm
h =475 mm
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Concrete details
Concrete strength class; C40/50
Characteristic compressive cube strength; fos = 50 N/mm*®

Modulus of elasticity of concrete;
Maximum aggregate size;

Reinforcement details

Characteristic yield strength of reinforcement;

E. = 20kN/mm? + 200 x fo, = 30000 N/mm?
hagg = 20 mm

f, = 500 N/mm®

Characteristic yield strength of shear reinforcement; f,y = 500 N/mm?

Nominal cover to reinforcement

Nominal cover to top reinforcement; Crom_t = 35 mm

Nominal cover to bottom reinforcement; Crom_b = 35 mm

Nominal cover io side reinforcement; Crom s = 35 mm

Mid span 1
EPe - X l - _a___o— s_ - _: _F._““a T T "'. 16 x 20‘1J bars
§ 6 x 104 shear legs at 250 cic
‘!’ & & 8 8 'S £ 2 ..,__ & [ S -3 16 x 25¢ bars

Design moment resistance of rectangular section (cl. 3.4.4) - Positive midspan moment

Design bending moment;
Depth to tension reinforcement;
Redistribution ratio;

Lever arm;

Depth of neutral axis;

Area of tension reinforcement required;
Tension reinforcement provided;

Area of tension reinforcement provided;
Minimum area of reinforcement;
Maximum area of reinforcement;

PASS - Area of reinforcement provided is greater than area of reinforcement required

M = abs(Ms1_res) = 1164 kNm

d =h- Coom_b- Oy - Gt / 2 =418 mm
B = min(1 - M4, 1) = 1.000
K=M/(bxd®xfe) = 0.074
K'=0.158

K'> K - No compression reinforcement is required

z =min({d x (0.5 + (0.25 - K/ 0.9)°%), 0.95 x d) = 380 mm
x=(d-2)/0.45=84 mm

Asreq = M/ (0.87 x f, x Z) = 7048 mm®

16 x 254 bars

Asprov = 7854 mm?

Asmin = 0.0013 x b x h = 1112 mm?

A max = 0.04 x b x h = 34200 mm®
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Rectangular section in shear
Shear reinforcement provided; 6 x 10¢ legs at 250 c/c
Area of shear reinforcement provided; Asvprov = 1885 mm?/m

Minimum area of shear reinforcement (Table 3.7);  Asumin = 0.4N/mm? x b / (0.87 x f,) = 1655 mm’/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5); Svimax = 0.75 x d = 313 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design concrete shear stress, ve = 0.79N/mm? x min(3,[100 x Asprov / (b x d)1"™) x max(1, (400mm
1d)"y x (min(fe, 40N/mm?) / 25N/mm?)"™® / v, = 0.750 N/mm®
Design shear resistance provided, Vs prov = Asvprov X 0.87 x fi / b =0.456 N/mm?®
Design shear stress provided; Vproy = Vsprov + Ve = 1.206 N/mm?
Design shear resistance; Vorov = Vprov % {0 x d) = 906.1 kN

Shear links provided vaiid between 400 mm and 4000 mm with tension reinforcement of 7854 mm®

Spacing of reinforcement {cl 3.12.11)
Actual distance between bars in tension; s = (b -2 x {Chom_s + dv + doot/2)) /{(Nbat ~ 1) - doot = 87 mm

Minimum distance between bars in tension {ci 3.12.11.1)
Minimum distance between bars in tension; Smin = Nagg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria

Maximum distance between bars in tension (¢l 3.12.11.2)
Design service stress; f.= (2 x f, x Asseq) / (3 x Agprov x Br) = 299.1 N/mm?
Maximum distance between bars in tension; Smax = MiN(47000 N/mm / f;, 300 mm) = 157 mm
PASS - Satisfies the maximum spacing criteria

Span to depth ratio {(cl. 3.4.6)
Basic span to depth ratio (Table 3.9); span_to_depthpasc = 26.0
Design service stress in tension reinforcement; fo = (2 % fy % Asreq) (3 % Asprov x Br) = 2881 N/mm?
Modification for tension reinforcement
' fiens = Min(2.0, 0.55 + (477N/mm° - f) / (120 x (0.9N/mm® + (M / (b x d?))) = 0.872

Modification for compression reinforcement

foomp = MIN(1.5, 1 + (100 x Aggrov / (b x d)) 7 (3 + (100 x Aszprov / (b x d)))) = 1.182

Modification for span length; _ flong = 1.000
Aliowable span fo depth ratio; span_to_depthaies = span_to_deptheasic % fiens % feomp = 26.8
Actual span to depth ratio; span_to_depthacua = Ls1 /d =13.2
PASS - Actual span to depth ratio is within the allowable limit
Support B
e | o :
T T T T ST S % % 8§ 16x32;bars
0 . 8x 104 shear legs at 200 c/e to right side of support
< 8 x 104 shear legs at 150 c/c to lefl side of support
v | 4 8 8. 8. .8 8 B S._ B _ 8 B &8 _B_.38 16 x 254 bars
€ 1800 >

Design moment resistance of rectanguilar section (cl. 3.4.4)

Design bending moment; M = abs(Ms_req) = 1455 kNm
Depth to tension reinforcement; d=h-Cromt-&v-fwp/2 =414 mm
Redistribution ratio; By = min(1 - m, 1) = 1.000

K=M/ (b x d”x fx) = 0.094
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Lever arm;

Depth of neutral axis;

Area of tension reinforcement required;
Tension reinforcement provided;

Area of tension reinforcement provided;
Minimum area of reinforcement;
Maximum area of reinforcement;

Section
HIDDEN WALING BEAM DESIGN ALONG PAVEMENT
Calc. by Date Chk'd by Date App'd by Date
WT NOV14 GC NOV1i4
K'=0.156

K'> K - No compression reinforcement is required
z = min(d x (0.5 + (0.25 - K/ 0.9)%), 0.95 x d) = 365 mm
x=(d-z)/0.45 =109 mm
Asreq = M/ (0.87 x f, x 2) = 9169 mm®
16 x 32¢ bars
Asprov = 12868 mm”
Asmin = 0.0013 x b x h = 1112 mm®
Asmax = 0.04 x b x h = 34200 mm’

PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectanguiar section in shear

Design shear force span 1 at 5086 mm;
Design shear siress;

Design concrete shear siress;

(min(fs, 40) / 25)"° / ym

Aliowable design shear stress;

Value of v from Table 3.7;

Design shear resistance required;
Area of shear reinforcement required;
Shear reinforcement provided;

Area of shear reinforcement provided;

Maximum longitudinal spacing;

V = abs(min(Va_si_max, Va_s1_red)) = 1383 kN
v=V/(bxd)=1.856 N/mm’
Ve = 0.79 x min(3,]100 x Asprov / (b x d)]"®) x max(1, (400 /d)™) x

ve = 0.887 N/mm?

Vmax = min(0.8 N/mm? x (fo/1 Nimm3)°>®, 5 N/mm?) = 5.000 N/mm”
PASS - Design shear stress is less than maximum aliowable

(ve+ 0.4 N/mm?) < V < Vinax

Vs = max(V - ve, 0.4 N/mm?) = 0.969 N/mm’

Asvreq = Vs x b / (0.87 x fy) = 4009 mm?/m

8 x 104 legs at 150 c/c

Asy prov = 4188 mm?/m

PASS - Area of shear reinforcement provided exceeds minimum required

Svimax = 0.75xd= 311 mm

PASS - Longitudinal spacing of shear reinforcement provided is less than maximum

Design shear force span 2 at 414 mm;
Design shear stress;

Design concrete shear stress;
(min(fo, 40) 7 25)" f ym

Allowable design shear stress;

Value of v from Table 3.7;
Design shear resistance required;

Area of shear reinforcement required;
Shear reinforcement provided;
Area of shear reinforcement provided;

Maximum longitudinal spacing;

V = max(Ve_s2_max, Vb 2 red) = 1118 kN
v=V/(bxd)=1.501 N/mm’
Ve = 0.79 x min(3,[100 x Asprov / (b x d)]"®) x max(1, (400 /d)") x

ve = 0.887 N/mm?>

Vimax = min(0.8 N/mm? x (f/1 Nfmm?)>®, 5 N/mm?) = 5.000 N/mm”
PASS - Design shear stress is less than maximum alflowabie

(Ve + 0.4 N/mm?) < V < Vmax '

Ve = max(v - Ve, 0.4 N/mm?) = 0.614 N/mm?

Asvreq = Vs x b / (0.87 x f) = 2540 mm?/m

8 x 104 legs at 200 c/c

Asvprov = 3142 mm?/m

PASS - Area of shear reinforcement provided exceeds minimum required

Sumax = 0.75 x d = 311 mm

PASS - Longitudinal spacing of shear reinforcement provided is fess than maximum

Spacing of reinforcement (cl 3.12.11)

Actual distance between bars in tension;

S = (b -2 x (Crom_s * §v + Giop/2)) /(Niop - 1) - iop = 80 mm

Minimum distance between bars in tension (cl 3.12.11.1)

Minimum distance between bars in tension;

Smin = Nagg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria
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Maximum distance between bars in tension (cl 3.12.11.2)
Design service stress; fo = (2 x f; x Asreq) / (3 x Asprov x Po) = 237.5 N/mm?
Maximum distance between bars in tension; Smax = Min(47000 N/mm / {5, 300 mm) = 198 mm
PASS - Satisfies the maximum spacing criteria

Mid span 2
A T _ 16 x 20 bars
E 6 x 104 shear legs at 200 c/c
—-1 5 2 2 Y 2 i £ 8 % 8 = 2 g 2 8 - 16x20¢ba|’3
- ——————— 1800———————————»

Design moment resistance of rectangular section {cl. 3.4.4) - Positive midspan moment

Design bending moment; M = abs(Ms>_rea) = 364 KNm
Depth to tension reinforcement; d=h- Crom_b- - beet / 2 =420 mm
Redistribution ratio; Be = min(1 - mes2, 1) = 1.000

K=M/(bx d®x fo) = 0.023

K =0.156

K'> K - No compression reinforcement is required

Lever arm; z = min(d x (0.5 + (0.25 - K/0.8)°®), 0.95 x d) = 399 mm
Depth of neutral axis; x=(d-2z)/0.45=47 mm
Area of tension reinforcement required; Asreq =M/ (0.87 x Ty x z) = 2096 mm?
Tension reinforcement provided; 16 x 20¢ bars
Area of tension reinforcement provided; As prov = 5027 mm®
Minimum area of reinforcement; Asmin=0.0013 xbxh=1112 mm?®
Maximum area of reinforcement; Asmax = 0.04 x b x h = 34200 mm?

PASS - Area of reinforcement provided is greater than area of reinforcement required

Rectangular section in shear
Shear reinforcement provided; 6 x 10¢ legs at 200 c/c
Area of shear reinforcement provided; Asy prov = 2356 mm°/m
Minimum area of shear reinforcement (Table 3.7);  Asv.min = 0.4N/mm? x b / (0.87 x f) = 1655 mm*/m
PASS - Area of shear reinforcement provided exceeds minimum required

Maximum longitudinal spacing (cl. 3.4.5.5); Svmax = 0.75 xd = 315 mm
PASS - Longitudinal spacing of shear reinforcement provided is less than maximum
Design concrete shear stress; ve = 0.79N/mm? x min(3,[100 x A prov / (b x d)]"°) x max(1, (400mm
1d)") x (min(fas, 40N/mm?) / 25N/mm?) "™ / v = 0.645 Nfmm”
Design shear resistance provided; Vs prov = Asvprov X 0.87 x fy, / b = 0.569 N/mm®
Design shear stress provided; Vprov = Vsprov + Ve = 1.215 N/mm?
Design shear resistance; Vprov = Vproy % (b x d) = 818.2 kN

Shear links provided valid between 900 mm and 4600 mm with tension reinforcement of 5027 mm’
Spacing of reinfercement {c! 3.12.11)
Actual distance between bars in tension; $ = (b -2 x (Crom_s + dv + $oot/2)) H{Npot - 1) - Pbor = 93 mm

Minimum distance between bars in tension (ci 3.12.11.1)

Minimum distance between bars in tension; Smin = Nagg + 5 mm = 25 mm
PASS - Satisfies the minimum spacing criteria
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Maximum distance between bars in tension (cl 3.12.11.2)
Design service siress; fs = (2 x fy % Asrea) / (3 % Asprov x By = 139.0 N/mm?
Maximumn distance between bars in tension; Smax = Min(47000 N/mm / fs, 300 mm) = 300 mm

PASS - Satisfies the maximum spacing criteria

Span to depth ratio (cl. 3.4.6)
Basic span to depth ratio (Table 3.9); span_to_depthpasc = 26.0
Design service stress in tension reinforcement; fs = (2 x fy x Asreq) (3 X Asprov X Br) = 139.0 N/mm”
Modification for tension reinforcement
fiens = Min(2.0, 0.55 + (477N/mm” - f5) / (120 x (0.9N/mm* + (M / (b x d*))))) = 1.927

Madification for compression reinforcement
foomp = Min(1.5, 1 + (100 x Aszprov / (b x d)) / (3 + (100 x Aszprov / (b x @)))) = 1.181

Modification for span length; fiong = 1.000
Aliowable span to depth ratio; span_to_depthae. = span_to_depthpasic x fiens X feomp = 59.2
Actual span to depth ratio; span_to_depthacua = Lo /d = 13.1

PASS - Actual span to depth ratio is within the aliowable limit
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GEOMETRY
\
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."{ “:
I,
BASIC MEMBER LOAD DATA

Member No | W1 at X1 kN/m | Distance X1/Length | W2 at X2 kN/m | Distance X2/Length | Load Type

1 -20.0000 0.0000 -20.0000 1.0000 Y Global

2 -20.0000 0.0000 -20.0000 1.0000 Y Global

3 -20.0000 0.0000 -20.0000 1.0000 Y Giobal

4 -20.0000 0.0000 -20.0000 1.0000; Y Global

5 -20.0000 0.0000 -20.0000 1.0000 Y Global
6 -20.0000 0.0000 -20.0000 1.0000 Y Global

REACTIONS

Joint No | Ld Case No | X-Force kN | Y-Force kN | Z-Moment kN-m

1 1 14.7466 43.1001 0.0000

3 1 -14.7466 43.0139 0.0000

4 1 0.0000 0.0000 0.0000

5 1 0.0000 0.0000 0.0000

7 1 0.0000 0.0000 0.0000

8 1 0.0000 0.0000 0.0000

9 1 - 10.0000 0.0000 0.0000
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R ‘S "‘- - EXISTING MASONRY ARCH UNDER PORTICO
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= 42 ‘OJ - W NOVi4 GC NOV14

GECMETRY

f“":'.'}si".f: i {"HbL |
1\};
.
5 il V6
7 et
Te ._t'{‘ N
J{ N
g
L GE 0/ -..;a-
BASIC MEMBER LOAD DATA
Member No | W1 at X1 kN/m | Distance Xi/Length | W2 at X2 kN/m | Distance X2/Length Load Type
1 -20.0000 0.0000 -20.0000 1.0000 Y Giobal
2 -20.0000 0.0000 -20.0000 1.000C Y Global
3 -20.0000 0.0000 -20.0000 1.0000 Y Global
4 -20.0000 0.0000 -20.0000 1.0000 Y Globat
5 -20.0000 0.0000 -20.0000 1.0000 ¥ Globai
8 -20.0000 0.0000 -20.0000 1.0600 Y Global
REACTIONS

Joint No | Ld Case No | X-Force kN | Y-Force kN | Z-Moment kN-m
1 1 14.7466 43.1001 0.0000 e i
3 1 147486 | 43.0139 0.0000 (7’ R i-,.%@%\
4 1 0.0000 0.0000 0.0000 - £ 4N *gi:-'fi-e’?"h»_-'__,\,-f %’mz,‘i'
5 1 0.0000 0.0000 0.0000 ‘ﬁ N J:I@n Ty
7 1 0.0000 0.0000 0.0000 O N 'W“f’ el
'8 1 0.0000 0.0000 0.0000 . ;‘" L, rf T:’ﬂi 4
g 1 ' 0.0000 0.0000 0.0000 . 4 T I
ps | ¢ % BN -
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