
APPENDIX H 
WALLAP Output 



CARD GEOTECHNICS LIMITED 
Program: WALLAP Version 5.04 Revision A36.B51.R40 

Licensed from GEOSOLVE 

Run ID. Party Wall 
4 Hampstead Square 
Party Wall - Wall F Underpin D Permanont 

---------------------------------------------------INPUT 

DATA 

SOIL PROFILE 
Stratum Elevation of 

no. top of stratum 
1 122 

. 
60 

2 120.05 

SOIL PROPERTIES 

-- Soil type --No. 
Description 

(Datum eiev.) 
1 Not defined 
2 Bagshot 

Sand 
3 Basement 

Slab 

Sheet No. 

Job No. CG5919 
Made by RDB 
Date:27-02-2012 
Checked : 

----------------------Units: 
kN,m 

------------------ Soil types -------------------Active 
side Passive side 

2 Bagshot Sand 2 Bagshot Sand 
3 Basement Slab 3 Basement Slab 

Bulk Young's At rest Consol Active Passive 
density Modulus coeff. state. limit limit Cohesion 
kN/m3 Eh,kN/m2 Ko NC/OC Ka Kp kN/m2 

(dEhldy ) (dKo/dy) ( Nu K c  Kpc dc/dy 

20 00a 
21 00b 
24 50 

27000 0.441 

2.00E+8 0.100 

0C 0.237 6.204 

(0.200) (0.000) ( 0.000) 
0C 0.054 173.9 

(0.200) (0.546) (99.801) 
100 

. 
Od 

Note: (a) and (b) are Bulk Densities above and below the water table 

Additional soil Parameters associated with Ka and Kp 

--- parameters for Ka ---Soil 
Wall Back----- 

Soil type ------- friction adhesion fill 
No. Description angle coeff. angle 
I Not defined 
2 Bagshot Sand 34.00 0.670 0.00 
3 Basement Slab 60.00 1.000 0.00 

GROUND WATER CONDITIONS 
Density of water - 10.00 kN/m3 

--- parameters for Kp ---Soil 
Wall Back-friction 

adhesion fill 
angle coeff. angle 

34.00 0.670 0.00 
60.00 1.000 0.00 

Active side Passive side 
Initial water table elevation 122.60 122.60 

Automatic water pressure balancing at toe of wall : No 

Water Active side Passive side 

press- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - p r o f i l e  
Point Elev. Piezo Water Point Elev. Piezo Water 

no. no. elev. press. no. elev. press. 
m m kN/m2 m m kN/m2 

1 1 122.60 122.60 0.0 1 119.70 119.70 0.0 

WALL PROPERTIES 
Elevation of toe of wall - 119.70 

Maximum finite element length - 0.16 

Youngs modulus of wall E - 2.00OOE+08 kN/m2 

Moment of inertia of wall I 2.25OOE-03 m4/m run 
E.I - 450000 kN.m2/m run 

Yield Moment of wall - Not defined 



SURCHARGE LOADS 
Dis tance  Length  width 

Surcharge f rom p a r a l l e l  perpend 
no. E l e v .  w a l l  t o  w a l l  t o  wall 

1 122.60 0.00(A)  4.80 10.00 

Note:  A - A c t i v e  s i d e ,  P = Passive side 

Surcharge 
- - - - -  kN/m2 
N e a r  e d g e  F a r  edge 

30.00 

CONSTRUCTION STAGES 
C o n s t r u c t i o n  S t a g e  description 

s t a g e n o .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - 
I A p p l y  w a t e r  p r e s s u r e  p r o f i l e  no.1 
2 A p p l y  s u r c h a r g e  n o . 1  a t  e l e v a t i o n  122.60 
3 E x c a v a t e  t o  e l e v a t i o n  1 2 0 . 0 5  on PASSIVE side 

FACTORS OF SAFETY ~ d  ANALYSIS OPTIONS 
T y p e  o f  s t r u c t u r e  - R e t a i n i n g  wall 
S t a b i l i t y  analysis: 

M e t h o d  o f  a n a l y s i s  - S t r e n g t h  F a c t o r  method 
F a c t o r  on s o i l  s t r e n g t h  f o r  c a l c u l a t i n g  w a l l  d e p t h  - 1.20 
F a c t o r  on s o i l  s t r e n g t h  f o r  c a l c u l a t i n g  t i e  f o r c e  - 1.00 

Parameters f o r  und ra ined  strata: 
Minimum e q u i v a l e n t  f l u i d  d e n s i t y  - 5.00 kN/m3 
Maximum depth  o f  w a t e r  f i l l e d  t e n s i o n  c r a c k  - 0.00 m 

Bending moment and d i sp lacemen t  calculation: 
Method - Subgrade r e a c t i o n  model u s i n g  I n f l u e n c e  Coefficients 
Open Tens ion  Crack a n a l y s i s ?  - No 
N o n - l i n e a r  Modulus Parameter (L) - 0 m 

Boundary conditions: 
Length o f  w a l l  (normal  t o  p lane  of  a n a l y s i s )  1000.00 m 

Wid th  of  e x c a v a t i o n  on a c t i v e  s i d e  of  w a l l  20.00 m 
Width  of  e x c a v a t i o n  on p a s s i v e  s i d e  o f  w a l l  20.00 m 

D is tance  t o  r i g i d  boundary on a c t i v e  s i d e  - 20.0u m 
D is tance  t o  r i g i d  boundary on p a s s i v e  s i d e  - 20.00 m 

OUTPUT OPTIONS 

Equiv. 
soil 

type 
N/A 

Stage - - - - - -  Stage d e s c r i p t i o n  - - - - - - - - - - -  - - - - - - -  Output  o p t i o n s  -------no. 
D i s p l a c e m e n t  A c t i v e ,  Graph. 
B e n d i n g  mom. P a s s i v e  output 
S h e a r  f o r c e  pressures 

1 A p p l y  w a t e r  p r e s s u r e  p r o f i l e  n o . 1  Yes Yes Yes 
2 A p p l y  s u r c h a r g e  n o , l  a t  e l e v .  1 2 2 . 6 0  Yes Yes Yes 
3 E x c a y .  t o  e l e v .  1 2 0 . 0 5  on PASSIVE s i d e  Yes Yes Yes 
I Summary o u t p u t  Yes Yes 

Program WALLAP - C o p y r i g h t  (C) 2011 by Ph B o r i n ,  d i s t r i b u t e d  by GEOSOLVE 
69 Rodenhurst  Road, London SW4, UK. T e l :  +44 20 8674 7251 



CARD GEOTECHNICS LIMITED 
Progrdm: WALLAP Version 5.04 Revision A36.B51.R40 

Licensed from GEOSOLVE 

Run ID. Party Wall 
4 Hampstead Square 
Party Wali - Wall F underpin D Permanent 

------------------------------------------------Stage 

No 3 Excav to elay. 12005 an PASSIVE side 

51] 25 0 
Water pte8wra (kN/m21 

I Sheet No. 

I 
I Job No. CG5919 

I Made by RDB 

I Date:27-02-2012 

I Checked : 

----------------------units: 
kN,m 



CARD GEOTECHNICS LIMITED 
Program: WALLAP V e r s i o n  5.04 R e v i s i o n  A36.B51.R40 

L i censed  f rom GEOSOLVE 
Run ID.  P a r t y  wall 
4 Hampstead Square 
P a r t y  Wa l l  - W a l l  F Underp in  D Permanent 
-------------------------------------------------------------Units: 

Summary o f  results 

STABILITY ANALYSIS a c c o r d i n g  t o  S t r e n g t h  F a c t o r  method 
F a c t o r  of s a f e t y  on s o i l  strength 

Stage - - -  G.L. - - -  Strut 
No. A c t .  Pass. Elev 

1 122.60 122.60 Cant 
2 122.60 122.60 Cant 
3 122.60 120.05 Cant 

Sheet No. 

Job Mo. CG5919 
Made by PEE 
Date:27-02-2012 
Checked : 
---------------kN.m 

FoS f o r  t oe  Toe e l e v .  f o r  S t r u t  force 
e l e v .  - 119.70 FoS - 1.200 f o r  F-1.000 
- - - - - - - - - - - - - - -  - - - - - - - - - - - - -  -----------Factor 

Moment Toe Wal l  Strut 
of e q u i l i b .  e l e v .  Penet r  force 

S a f e t y  a t  e l e v .  - a t i o n  kN/m run 
C o n d i t i o n s  n o t  s u i t a b l e  f o r  PIS calc. 

3.202 119.88 122.28 0.32 
1.303 119.81 119.~7 0.28 



CARD GEOTECHNICS LIMITED 
Program: WALLAP V e r s i o n  5.04 R e v i s i o n  A36.B51.R40 

L icensed f rom GROSOLVE 
Run ID.  P a r t y  Wall 
4 Hampstead Square 
P a r t y  Wa l l  - Wal l  F Underp in  D Permanent 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - S u m m a r y  

o f  results 

I Sheet No. 

Job No. CG5919 
I Made by EDE 
I Date:27-02-2012 
I Checked : 

- - - - - - - - - - - - - - - - - - - - - -Uni ts :  
kN,m 

BENDING MOMENT and DISPLACEMENT CALCULATION - Assumptions: 
Subgrade r e a c t i o n  model - Boussinesq I n f l u e n c e  coefficients 
So i l  de fo rma t i ons  are e l a s t i c  u n t i l  t he  a c t i v e  o r  pass i ve  l i m i t  i s  reached 
Open Tension Crack a n a l y s i s  - No 
Length of  w a l l  p e r p e n d i c u l a r  t o  s e c t i o n  - 1000.00m 

R i g i d  bounda r i es :  A c t i v e  s i d e  20.00 f rom wall 
Passive s i d e  20.00 f rom wall 

Bending moment, shear  f o r c e  and d i sp lacemen t  envelopes 
Node Y Displacement  Bending moment 

no. coord  maximum minimum maximum minimum 
M m kN.m/m kN.m/m 

1 122.6u 0.000 0.000 0 .0  -0.0 
2 122.50 0.000 0.000 0.0 0.0 
3 122.40 0.000 0.000 0.2 -0.0 
4 122 . 24 0 . 000 0 . 000 0 . 6 -0 . 0 5 122.08 0.000 0.000 1.3 0.0 
6 121.92 0.000 0.000 2.3 0.0 
7 121.76 0.000 0.000 3.8 0.0 
B 121.60 0.000 0.000 5.7 0.0 
9 121.44 0.000 0.000 8 .1  0.0 

10 121.28 0.000 0.000 11.0 0.0 
11 121.12 0.000 0.000 14.6 0.0 
12 120.96 0.000 0.000 19.0 0.0 
13 120.80 0.000 0.000 24.0 0.0 
14 120.64 0.000 0.000 29.9  0.0 
15 120.48 0.000 0.000 36.7 0.0 
16 120.32 0.000 0.000 44.5 0.0 
17 120 . 19 0 . 000 0 . 000 51. 8 0 . 0 18 120.05 0.000 0.000 59.9 0.0 
19 119.96 0.000 0.000 54.6 0.0 
20 119.88 0.000 0.000 37.6 0.0 
21 119 .79 0. 000 0 . 000 17. 1 0 . 0 
22 119.70 0.000 -0 .000  0 .0  0.0 

Shear force 
maximum minimum 

kN/M kN/m 
0.0  0.0 
0 . 8 -0 . 0 
1.7 -0.1 
3 .4 -0 . 0 
5.4 0.0 
7 . 7 0 .0 

10 . 4 0. 0 
13 . 4 0 . 0 
16.8 0.0 
20.5 0.0 
24 . 1 0 . 0 
29.3 0.0 
34 .3 0 . 0 
39. 6 0 . 0 
45 .4 0 . 0 
51.5 0.0 
57 . 0 0 .0 
b 2 . 8 0. 0 

0.0  -127.5 
0 .0  -215.5 
0 .0  -214.8 
0.0  0.0 

Maximum and minimum bend ing  moment and shear  f o r c e  a t  each stage 
Stage - - - - - - - - -  Bending moment - - - - - - - -  - - - - - - - - - -  Shear f o r c e  ----------no. 

maximum e l e v .  minimum e l e v .  maximum e l e v .  minimum elev. 
kN.m/m kN.m/m kN/m kN/m 

1 16.6 120.05 - 0 . 0  122.24 22.2 120.05 -~0 .5  119.79 
2 35.2 120.05 - 0 . 0  122.60 36.8 120.05 -145.4  119.~9 
3 59.9 120.05 - 0 . 0  122.60 62.8 120.05 -215 .5  119.88 

Maximum and minimum d i s p l a c e m e n t  a t  each stage 
Stage - - - - - - - -  Disp lacement  - - - - - - - - -  Stage description 

no. maximum e l e v .  minimum e l e v .  - - - - - - - - - - - - - - - - - m  
m 

1 0.000 122.60 -0 .000  119.7U Apply wate r  p ressu re  p r o f i l e  no.1 
2 0.000 122.60 -0 .000  119.70 Apply surcharge  no.1  a t  e l e v .  122.60 
3 0.000 122.60 -0 .000  119.70 Excay. t o  e l e v .  120.05 Dn PASSIVE side 



CARD GEOTECHNICS L I M I T E D  S h e e t  No. 
P r o g r a m :  WALLAP V e r s i o n  5 . 0 4  R e v i s i o n  A36.B51.F,40 

L i c e n s e d  f r o m  GEOSOLVE J o b  No.  CG5919 
Run I t .  P a r t y  W a l l  Made b y  SIR 
4 H a m p s t e a d  S q u a r e  Date:27-02-2012 
P a r t y  W a l l  - W a l l  F U n d e r p i n  D P e r m a n e n t  C h e c k e d  : 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - U n i t s :  

kN,m 
DUMINY IIUIII~ul, Yledl WILe, uispi~uvwunk vrivejup~ 

BErding rornert [Mmlrn run) D~splacernent [m) 



CARD GEOTECHNICS LIMITED 
P r o g r a m :  WALLAP V e r s i o n  5 . 0 4  R e v i s i o n  A36.B51.R40 

L i c e n s e d  f r o m  GEOSOLVE 
Run I C .  S o u t h  section 
4 H a m p s t e a d  Square 
P a r t y  W a l l  - W a l l  G U n d e r p i n  F Permanent 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I N P U T  

DATA 

SOIL PROFILE 
St ra tum E l e v a t i o n  of 

no. t o p  o f  stratum 
1 122.60 
2 120 .05 

SOIL  PROPERTIES 

- -  S o i l  t ype  --No. 
Description 

(Da tum elev.) 
1 N o t  defined 
2 Bagshot 

Sand 
3 Basement 

Slab 

Sheet No. 

Job No. CG5919 
I Made by RIB 

Date:27-02-2012 
Checked : 

- - - - - - - - - - - - - - - - - - - - - - -Un i ts :  
kN,m 

- - - - - - - - - - - - - - - - - -  S o i l  t ypes  -------------------Active 
s i d e  P a s s i v e  side 

2 B a g s h o t  Sand 2 B a g s h o t  Sand 
3 Basemen t  S l a b  3 Basemen t  Slab 

B u l k  Y o u n g ' s  A t  r e s t  C o n s o l  A c t i v e  Passive 
d e n s i t y  M o d u l u s  c u e f f .  s t a t e .  l i m i t  l i m i t  Cohesion 

kN/m3 E h , k N / m 2  So NC/CC Ka So kN/m2 
( d E h / d y  ) ( d K o / d y )  ( Nu KsC Kpc dc/dy 

20.00a 27000 0.441 PC 0.237 6.204 
21.00b (0.200) (0.000) ( 0.000) 
24.50 2.00E+8 0.100 PC 0.054 173.9 

(0.200) (0.546) (99.801) 
100 . Od 

Note:  (a) and (b) are  Bulk D e n s i t i e s  above and below t he  wa te r  table 

A d d i t i o n a l  s o i l  Parameters a s s o c i a t e d  w i t h  Ka and Kp 
- - -  parameters f o r  Ka ---Soil 

w a l l  Back-------- 
S o i l  t y p e  - - - - - - -  f r i c t i o n  adhesion fill 

No. D e s c r i p t i o n  angle c o e f f .  angle 
1 Not defined 
2 Bagahot Sand 34.00 0.6~O 0.00 
3 Basement S lab 60.00 1.000 0.00 

GROUND WATER CONDITIONS 
D e n s i t y  o f  w a t e r  - 1 0 . 0 0  kN/m3 

- - -  parameters  f o r  Kp ---Soil 
Wal l  Back-friction 

adhes ion fill 
ang le  c o e f f .  angle 

34.00 0.6~O 0.00 
60.00 1.000 0.00 

A c t i v e  s i d e  Passive side 
I n i t i a l  wa te r  t a b l e  e l e v a t i o n  122.60 122.60 

Automat i c  wa te r  p ressu re  b a l a n c i n g  a t  t oe  o f  w a l l  : No 

Water A c t i v e  s i d e  Passive side 
p ress -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - p r o f i l e  

Po in t  E i e v .  Piezo Water P o i n t  E lev .  Piezo Water 
no. no. e l e v .  p r e s s .  no. e l e v .  press. 

m If kN/m2 m m kN/m2 
1 1 122.60 122.60 0 .0  1 119.70 119.70 0.0 

WALL PROPERTIES 
E l e v a t i o n  o f  t o e  o f  w a l l  - 119.70 

Maximum f i n i t e  e l e m e n t  l e n g t h  - 0.16 
Youngs  m o d u l u s  o f  w a l l  E - 2 . 0 0 0 0 E + 0 8  kN/m2 

Moment  o f  i n e r t i a  o f  w a l l  I - 2 -25OOE-03  m4/m run 
E . I  - 450000 kN .m2/m run 

Y i e l d  Moment o f  w a l l  - N o t  defined 



SURCHARGE LOADS 
Dis tance  Length Width 

Surcharge f rom p a r a l l e l  perpend 
no. E l e v .  w a l l  t o  w a l l  t o  wall 

1 122.60 0.00(A) 20.00 0.60 
2 122.60 0.60(A)  lu .00  0.70 
3 122.~O 1.30~A~ 2~.00 10.00 

Note: A - A c t i v e  s i d e ,  P - Pass ive side 

Surcharge 
- - - - -  kN/m2 -----Near 

edge Far edge 
20 . 00 
60.00 
23.00 

CONSTRUCTION STAGES 
C o n s t r u c t i o n  Stage description 

s t a g e n o .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  
Apply w a t e r  p ressu re  p r o f i l e  no.1 

2 Apply su rcha rge  nu .1  a t  e l e v a t i o n  122.60 
3 Apply su rcha rge  no .2  a t  e l e v a t i o n  122.60 
4 Apply su rcha rge  no.3  a t  e l e v a t i o n  122.60 
5 Excavate t o  e l e v a t i o n  120.05 on PASSTVE side 

FACTORS OF SAFETY ~ d  ANALYSIS OPTIONS 
Type o f  s t r u c t u r e  - R e t a i n i n g  wall 
S t a b i l i t y  analysis: 

Method o f  a n a l y s i s  - S t r e n g t h  F a c t o r  method 
F a c t o r  on s o i l  s t r e n g t h  f o r  c a l c u l a t i n g  w a l l  depth  - 1.20 
Fac to r  on s o i l  s t r e n g t h  f o r  c a l c u l a t i n g  t i e  f o r c e  - 1.00 

Parameters f o r  und ra ined  strata-Minimum 
e q u i v a l e n t  f l u i d  d e n s i t y  - 5.00 kN/m3 

Maximum depth  o f  w a t e r  f i l l e d  t e n s i o n  c r a c k  - 0.00 m 

Bending moment and d i sp lacemen t  calculation: 
Method - Subgrade r e a c t i o n  model u s i n g  I n f l u e n c e  Coefficients 
Open Tens ion  Crack a n a l y s i s ?  - No 
N o n - l i n e a r  Modulus Parameter (L) - 0 m 

Boundary conditions: 
Length o f  w a l l  (normal  t o  p lane  of a n a l y s i s )  - 1000.00 m 

Wid th  o f  e x c a v a t i o n  on a c t i v e  s i d e  of  w a l l  - 20.00 m 
Width  o f  e x c a v a t i o n  on p a s s i v e  s i d e  o f  w a l l  ~ 20.00 m 

D is tance  t o  r i g i d  boundary on a c t i v e  s i d e  - 20.00 m 
D is tance  t o  r i g i d  boundary on p a s s i v e  s i d e  - 20.00 m 

OUTPUT OPTIONS 

Equiv. 
soil 
type 
N/A 
N/A 
N/A 

Stage - - - - - -  Stage d e s c r i p t i o n  - - - - - - - - - - -  - - - - - - -  Output  o p t i o n s  -------no. 
Disp lacement  A c t i v e ,  Graph. 
Bending mom. Pass ive output 
Shear f o r c e  pressures 

1 Apply w a t e r  p r e s s u r e  p r o f i l e  no.1  Yes Yes Yes 
2 Apply su rcha rge  n o . 1  a t  eLev. 112.60 Yes Yes Yes 
3 Apply su rcha rge  no .2  a t  e l e v .  112.60 Yes Yes Yes 
4 Apply surcharge  no .3  a t  e l e v .  112.60 Yes Yes Yes 
5 Excay. t o  e l e v ,  120.05 on PASSIVE s i d e  Yes Yes Yes 
* Summary o u t p u t  Yes Yes 

Program WALLAP - C o p y r i g h t  (C) 2011 by DL B o r i n ,  d i s t r i b u t e d  by GEOSOLVE 
69 Rodenhurst  Road, London SW4, UK. T e l :  +44 20 86~4 7251 



CARD GEOTECHNICS LIMITED I Sheet No. 
Program: WALLAP Version 5.04 Revision A36.B51.R40 I 

Licensed from GEOSOLVE I Job No. CG5919 

Run ID. South section I Made by RDB 
4 Hampstead Square I Date:27-02-2012 

Party Wall - Wall G Underpin E Permanent I Checked : 

-----------------------------------------------------------------------------Units: 
kN,m 

Stage No.5 ExcAy to eRv 120.05 on FASSIVE side 

5P 25 0 25 50 
Water piessure jkWm2j 



CARD GEOTECHNICS L I M I T E D  S h e e t  No. 
P r o g r a m :  WALLAP V e r s i o n  5 . 0 4  R e v i s i o n  A36.B51.R40 

L i c e n s e d  f r o m  GEOSOLVE J o b  No. CG5919 
Run I D .  S o u t h  s e c t i o n  Made b y  RDB 
4 H a m p s t e a d  S q u a r e  Date:27-02-2012 
P a r t y  W a l l  - W a l l  G U n d e r p i n  E P e r m a n e n t  C h e c k e d  : 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - U n i t s :  

kN,m 
Summary o f  results 

STABILITY ANALYSIS a c c o r d i n g  t o  S t r e n g t h  F a c t o r  method 
F a c t o r  of s a f e t y  on s o i l  strength 

Stage - - -  G.L. ---No. 
A c t .  Pass. 

1 122.60 122.60 
2 122.60 122.60 
3 122.60 122.60 
4 122.60 122.60 
5 122.60 120.05 

FOS f o r  t oe  Toe e l e v .  f o r  S t r u t  force 
e l e v .  ~ 119.70 FOS ~ 1.20U f o r  F=1.000 
- - - - - - - - - - - - - - -  - - - - - - - - - - - - -  -----------Strut 
F a c t o r  Moment Toe W a l l  Strut 

E l e v .  o f  e q u i l i b .  e l e v .  P e n e t r  force 
S a f e t y  a t  e l e v .  - a t i o n  kN/m run 

C a n t .  C o n d i t i o n s  n o t  s u i t a b l e  f o r  FOS calc. 
C a n t .  4 . 8 5 6  1 1 9 . 9 0  1 2 2 . 3 9  0.21 
C a n t .  3 . 4 8 8  1 1 9 . 8 8  1 2 2 . 3 9  0.21 
C a n t .  3 . 3 4 7  1 1 9 . 8 7  1 2 2 . 3 9  0.21 
C a n t .  1 . 3 1 7  1 1 9 . 8 1  1 1 9 . 7 8  0.27 
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BENDING MOMENT and DISPLACEMENT CALCULATION - Assumptions: 
Subgrade r e a c t i o n  model - Boussinesq I n f l u e n c e  coefficients 
S o i l  de fo rma t i ons  are e l a s t i c  u n t i l  t he  a c t i v e  o r  pass i ve  l i m i t  i s  reached 
Open Tens ion Crack a n a l y s i s  - No 
Length of w a l l  p e r p e n d i c u l a r  t o  s e c t i o n  - 1000.00m 

R i g i d  bounda r i es :  A c t i v e  s i de  20.00 from wall 
Pass ive s i de  20.00 from wall 

Bending moment, shear  f o r c e  and d i s p l a c e m e n t  envelopes 
Node Y Disp lacement  Bending moment 

no. noord maximum minimum maximum minimum 
M m kN.M/M kN.m/m 

1 122.60 0.000 0.000 0.0 -0.0 
2 122.50 0.000 0.000 0.0 0.0 
3 122.40 0.000 0.000 0 .1  -0.0 
4 122.24 0.000 0.000 0.4 -0.0 
5 122.08 0.000 0.000 1.0 0.0 
6 121.92 0.000 0.000 1.8 0.0 
7 121.76 0.000 0.000 3 .1  0.0 
8 121.60 0.000 0.000 4.8 0.0 
9 121.44 0.000 0.000 7 .0  0.0 

ID 122.28 0.000 0.000 9.E 0.0 
11 121.12 0.000 0.000 13.3 0.0 
12 120.96 0.000 0.000 1~.5 0.0 
13 120.80 0.000 0.000 22.5 0.0 
14 120.64 0.000 0.000 28.3 0.0 
15 120 . 48 0- 000 0 . 000 35 . 1 0 . 0 
16 120-32 0.000 0 0 0 0  42.8 0.0 
17 120.19 0.000 0.000 50.2 0.0 
18 120.05 0.000 0.000 58.4 0.0 
19 119.96 0.000 0.000 53.3 0.0 
20 119.BB 0.000 0.000 36.8 0.0 
21 119.79 0.000 0.000 16.8 0.0 
22 119.70 0.000 -0 .000  0 .0  0.0 

Shear force 
maximum minimum 

kN/M kN/M 
0 . 0 0 . 0 0.5 -0.0 
1.2 -0.1 
2.6 -0.0 
4 . 4 0 . 0 
6.5 0.0 
9. 1 0.0 

12.2 0.0 
15. 6 0.0 
19.5 0. D 
23 - 9 0 . 0 
28 . 6 0 . 0 
33 .8 0 . 0 
39.4 0 . 0 
45 . 4 0 . 0 
51.8 0 .0 
57 . 5 0 . 0 
63 . 4 0 . 0 
0.0 -123 .2 
0.0 -210.2 
0 . 0 -210 . 4 
0.0 -0.0 

Maximum and minimum bend ing  moment and shear  f o r c e  a t  each stage 
Stage - - - - - - - - -  Bending moment - - - - - - - -  - - - - - - - - - -  Shear fQrce --no. 

maximum e l e v .  minimum e l e v .  maximum e l e v .  minimum 
kN.m/m kN.m/m kN/m kN/M 

1 16.6 120.05 - 0 . 0  122.24 22.2 120.05 -70.5 
2 25.8 120.05 - 0 . 0  122.60 28.0 120.05 -106.~ 
3 32.6 120.05 - 0 . 0  122.60 35.5 120.05 -135.3 
4 34.0 120.05 - 0 . 0  122.60 37.6 120.05 -141.3 
5 58.4 120.05 0 .0  122.60 63.4 120.05 -210.4 

elev. 

119. 9 
119. 9 
119. 79 
119. ~ 9 
119. ~ 9 

Maximum and minimum d i s p l a c e m e n t  a t  each stage 
Stage - - - - - - - -  Disp lacement  - - - - - - - - -  Stage description 

no. maximum e l e v .  minimum e l e v .  - - - - - - - - - - - - - - - - - m  
m 

1 0.000 122.60 -0 .000  119.70 Apply wate r  p ressu re  p r o f i l e  no.1 
2 0.000 122.60 -0 .000  119.70 Apply surcharge no.1  a t  e l e v .  122.60 
3 0.000 122.60 -0 .000  119.70 Apply surcharge no.2  a t  e l e v .  122.60 
4 0.000 122.60 -0 .000  119.70 Apply surcharge no.3  a t  e l e v .  122.60 
5 0.000 122.60 -0 .000  119.70 Excay. t o  e l e v .  120.OS on PASSIVE side 
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