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1. INTRODUCTION 

This Report comprises of Proposed retrofitting measures for Ward Block of 

a Hospital Located in North East District of Delhi. This is a study of existing RC 

framed building as per latest prevailing codes, i.e. IS:456-2000, IS:1893-2002, 

IS:875:1987, IS:13920-1993, IS:4326-1990 etc (since it was designed on the basis of  

1975 code of practices) and proposing various types of  retrofitting The purpose of 

this study is to have seismic evaluation of  existing building and a model program for 

retrofit. For analysis of building response spectrum method (with 5% damping for RC 

framed buildings) has been adopted.  

Although IS: 1893-2002 has been used to evaluate seismic forces, peak ground 

acceleration and spectral values, do not necessarily account for seismic sources or site 

conditions in rigorous way. There are significant knowledge gaps about local seismic 

sources and site conditions. Local seismic sources need to be defined, including 

location, fault mechanism, distance to sites, maximum magnitude and response 

spectra.  A significant amount of work is needed to rigorously address ground shaking 

potential in India and to develop probabilistic maps or charts so that sufficient data is 

available at the time of design. 

Liquefaction potential is one of the areas to be considered while designing (or 

checking in this case) of foundation. But since this study mainly reflects seismic 

safety of superstructure, liquefaction potential of soil and other soil parameters have 

been assumed to be well within safe limit. 



  

The Hospital Block is 8 - storied and it was constructed in the year 1980. The 

building was designed as per 1975 prevailing code of practice. Two revisions of 

Indian code (IS: 1893) have taken place since then in 1984 and 2002, each after some 

damage-causing earthquake. The building is resting on raft foundation of 750mm 

thickness at a depth of 2.0 m below ground level. Soil bearing capacity was reported 

to be 150 KN/M
2
.  
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2. OBJECTIVE  

To propose suitable retrofitting measure for existing Hospital building as per 

the latest code of practice to meet Maximum Considered Earthquake guidelines. 
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3. PROPOSED METHODOLOGY  

a. Analysis to be carried out for a various number of options suggested by Peer 

Review Panel, India & Peer Review Panel  (USA) for existing building as per 

latest prevailing codes( IS:456-2000, IS:1893-2002, IS:13920-1993, IS:4326-

1993, IS:875-1987). 

b. Results to be compared with existing structural drawings. 

c. Carry out various retrofitting analysis based on its feasibility. 

d. Select an appropriate retrofitting strategy after looking at the options available. 

 

4. PROJECT DESCRIPTION 

4.1. ARCHITECTURAL DRAWINGS - (TYPICAL FLOOR PLAN) 

Floor plans & elevations of building are shown as below. The structural 

arrangement of building (framing plans and column locations) are based on 

these architectural drawings. Electrical & plumbing services are also indicated 

on these drawings only. 
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5.  CONDITION ASSESSMENT 

� There was no major visible deterioration found in most of the structural 

members such as columns, beams and slabs. 

� Three-four external columns were found to have noticeable cracks. Rusting 

of steel is found to be approximately 10%. 

� These types of columns are only three / four columns in the building. 

� Machine room columns above terrace have large deterioration. 

 

6. ASSUMPTIONS 

� Building idealized as a 3-D Space Frame structure on STAADPro-2005. 

� Analysis has been carried out for MCE and I=2 and R=4 since ductile 

detailing has not been provided. A static Coefficient method analysis as 

well as a Response Spectrum Analysis has been carried out 

� Building has been analyzed twice –first with Bare walls as per 7.6.1 of IS 

1893:2002.Next the analysis has been carried out with Infill  Panels by 

modeling them as diagonal struts and using the time period as per 7.6.2 of 

IS1893. 

� Two options for retrofitting have been considered, one with enlarged 

column sizes at periphery of building and another with introducing shear 

walls as book ends. 
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7. DATA AVAILABLE OF EXISTING BUILDING 

� Ward Block-A - 8 storied RCC framed structure , 28.8 m x 13.94  m in plan & 

27.43m high 

� Columns - 400 x 600 mm and 400 x 750 mm in size & beams as follows- 

1. 300 x 400 mm in size(outer beams) 

2. 400 x 400 mm (internal beam on grids B) 

3. 400 x 600 mm (all main beams between C and D) 

4. 300 x 600 mm ( between D 17 to D 19) 

5. 400 x 500 ( between grid A and C on all grids from 1 to 10 

� By soil investigation report - medium soil with a low water table &  Allowable 

Bearing pressure of 11.5t/sq.m and a K value of 2 kg/cu.cm. 

� Walls made of Burnt Clay bricks of Class 75, all outer walls 9” thick and inner 

walls 4.5” thick mostly. 

� RCC water tank placed on terrace of 5.04m x 14.8m x 1.7m in size. 
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8. MATERIAL USED 

� Material properties as listed in the structural drawings have been utilized for 

analysis while the Condition Assessment is being carried out in the meantime 

to confirm these values. 

� For the present analysis, a concrete mix of M25 (based on 1:1:2 recorded in the 

structural drawings) and steel reinforcement of Fe 415 has been adopted. 

9. DATA ASSUMED FOR ANALYSIS (FOR RETROFITTING 

STRATEGIES): 

9.1. PROPOSAL-I 

� Columns - 400 x 600 mm and 400 x 750 mm in size is assumed as 400 x 1600 

mm at base, gradually tapered to 400 x 800mm at top. 

� Internal columns as well as beams are assumed to have same properties as of 

the existing building. 

� Infill panels are taken into account while analyzing. 

9.2. PROPOSAL-II 

� Shear wall are introduced in buildings at book ends. 

� All columns as well as beams are assumed to have same properties as of the 

existing building. 

� Internal Infill panels are taken into account while analyzing. 



  

9.3. PROPOSAL-III 

� Steel bracing has been introduced in end frames (extreme sides). 

� Properties of all other structural members remains the same as that in existing 

structure. 

� ISMB250 has been adopted as x-bracings in frame, assuming to take only in 

plane shear. Shear out of plane and all moments were released at the time of 

analysis. 

� Effect of infill panels have not been taken into account. 

9.4. PROPOSAL-IV 

� RCC wall of 100mm thickness has been introduced in end frames, at the same 

location where bracings were considered (brick wall is removed). 

� Properties of all other structural members remains the same as that in existing 

structure. 

� Effect of infill panels have not been taken into account. 
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10. ANALYSIS 

The analysis for both the retrofitting options has been carried out on 

STAADPRO-2005 as per static coefficient method as well as response spectrum 

method. 

Proposal – I consists of enlargement of column sizes from 400 x 600mm to 400 x 

1600mm. (Only at periphery). The STAAD model consists of beams and columns (as 

members) and slabs (as elements or plates). However these slabs are modeled only to 

take into account diaphragm action and assumed to have zero density so as to avoid 

repetition of loading. 

Proposal – II consists of book ends type of shear wall. Reinforced concrete wall has 

been modeled (elements or plates) as book ends with 230mm thickness. Again these 

walls are assumed to have zero density to avoid double loading. 

Proposal – III consists of bracings in end  (side) frames. ISMB250 has been modeled 

as x-bracings to study the behavior of building. These bracings were not taken below 

plinth beam level so as to avoid touching foundations while retrofitting. Although this 

option was applied only in side frames, we can have a no. of  arrangement (locations) 

of these for further study.  

Proposal – IV consists of RCC walls in same bay where bracings were placed  

(extreme side) frames. Thickness of wall is assumed as 100mm. this to be noted that 



  

we cannot have too thick wall as it will add on to the dead weight of building since we 

are not taking it upto foundation level. 

 

Building Time Period as per IS 1893-2002 

(Bare frame-without Brick in fills) 

� Ta = .075 x h 0.75 seconds 

         = .075 x 27.430.75 = 0.889 seconds 

     Sa/g value=1.5 

RF = 4, I=2, Z = 0.24 

� Base Shear as per IS 1893= 0.24/2 x 2/4 x 1.5 = 0.09, i.e. 9% 

(Frame-With Brick infill) 

� Ta = .09 x h/√d  seconds 

     = .09 x 27.43/√28.8 = 0.49 seconds 

    Sa/g value = 2.5 

RF = 4, I=2, Z = 0.24 

� Base Shear = 0.24/2 x2/4x 2.5  = 0.15, i.e. 15% (Ref 1893:2002) 

� Time period used = 0.5 sec., & corresponding Sa/g value of 2.5 sec. thus 

giving a Base Shear of  15%.  

 

 

 



  

GTB HOSPITAL 

 

  DESCRIPTION VALUES REMARKS 

LOAD CASE 1 & 2 EARTHQUAKE LOAD. 
      

  Zone Factor ,Z = 0.24 
Zone refer IS 1893:2002 
appendix-E 

  Impotance Factor ,I = 1.5 
Imp. Factor refer 
 IS1893:2002,Table-6 

  SS(hard=3 ,medium=2, soft =1) 2 
Perf. Factor refer 
 IS1893:2002,Table-5 

  
ST(Ty = 0.09 x h / sqrt(d)) , h=17.57 ,                              
Ly =10.67  0.484 

  

  
ST(Tx = 0.09 x h / sqrt(d)) , h=17.57 ,            
Lx =18.83 0.364 

  

  ST = 3 table-7 

  RF = 5   

        

LOAD 
CASE-
3 
DEAD 
LOAD       

1 
DEAD LOAD INTENSITY ON GENERAL 
FLOORS     

a Selfweight of slab   
Selfweight of the  
superstructure 

  100mm thick slab =(0.10 X 25) KN/M2 3.75 floor dead load 

  50 mm thk Floor Finish 1 
Density of finish is 
 20 N/M3 

  6mm ceiling plaster (0.006 X 22) 0.132 
Density of Plaster is  
20 N/M3 

  TOTAL 4.88 Say 5 KN/M2  

2 DEAD LOAD INTENSITY ON POARCH     

a Selfweight of slab   
Selfweight of the  
superstructure 

  150mm thick slab =(0.15 X 25) KN/M2 3.75 floor dead load 

  50 mm thk Floor Finish 1 
Density of finish is  
20 N/M3 

  6mm ceiling plaster (0.006 X 22) 0.132 
Density of Plaster is  
20 N/M3 

  TOTAL 4.88 Say 5 KN/M2  

        

2 
DEAD LOAD INTENSITY ON TERRACE 
FLOOR     



  

a 
Selfweight of slab  
150mm thick slab =(0.15 X 25) KN/M2 3.75   

  150mm thick terracing =(0.150 X 20) 3   

  6mm ceiling plaster (0.006 X 22) 0.132   

    6.88 Say 7.0 KN/M2  

        

3 

DEAD LOAD INTENSITY ON TOILET FLOOR 
  
  

a 
Selfweight of slab  
150mm thick slab =(0.15 X 25) KN/M2 3.75   

  350mm thk filling and finishing =(0.350 X 20) 7   

  6mm ceiling plaster (0.006 X 22) 0.132   

    10.88 Say 11.0 KN/M2  

b LOAD OF PARTITION WALL B/W TOILETS   

  
TOTAL LENGTH OF WALL IN M = 
10X0.115X18X2.8 57.96  

  LOAD PER SQ M AREA =58/(3.9X5.4) 2.75  

  TOTAL  Say 2.75 KN/M2  

4 DEAD LOAD CANTILEVER LANDING SLAB    

a Self weight of slab 175mm thk   

  0.175x25 = 4.375 4.38  

  finish load = 0.05x20 = 1 KN/M2 1.00  

  total 5.38  

  load/m run = 5.38x1.6 8.61  

  

 

LOAD OF CANTILEVER PER M RUN ON BEAM  9 SAY KN/M2 

5 Water Tank load =      

a Capacity = 5000 Ltrs  25 
KN per column  
(Lumpsum) 

        

6 230mm THK. EXTERNAL WALL     

a 
Self wt. of 230 thk. External Wall  
={0.23X(3.81-0.15)X18} 15.15   

  
12mm plaster on inner face  
=(0.012X22X3.66) 0.97   

  
15mm finish on exterior face 
=0.015X22X3.66 1.21   

  TOTAL 17.33 SAY 17.5 KN/M 

        

7 
230mm THK. EXTERNAL WALL WITH 
MURAL/EMBLEM     



  

a 
Self wt. of 230 thk. External Wall  
={0.23X(3.5-0.15)X18} 13.87   

  
12mm plaster on inner face  
=(0.012X22X3.66) 0.97   

  
230mm finish on exterior face as mural emblem 
=0.23X20X3.66 16.84   

  TOTAL 31.67 SAY 33 KN/M 

        

  FIRST,SECOND AND THIRD FLOOR     

  F/F Height of wall 3.5 m 

8 230mm THK. EXTERNAL WALL     

a 
Self wt. of 230 thk. External Wall  
={0.23X(3.5-0.15)X18} 13.87   

  
12mm plaster on inner face  
=(0.012X22X3.35) 0.88   

  
15mm finish on exterior face 
=0.015X22X3.35 1.11   

  TOTAL 15.86 SAY 17.5 KN/M 

        

9 230mm THK. INTERNAL WALL     

  GROUND FLOOR      

a 
Self wt. of 230 thk. Internal Wall  
={0.23X(3.81-0.15)X18} 15.15   

  
12mm plaster on inner face  
=(0.012X22X3.66) 0.97   

  
15mm plaster finish on wall facing corridor 
=0.015X22X3.66 1.21   

    17.33 SAY 17.5 KN/M 

10 230mm THK.PARAPET  WALL     

a (0.23X1X18) 4.14 SAY 4.5 KN/M 

        

11 STAIRCASE LOAD (Dog Legged staircase)     

      

      

      

      

      

   

 

 =Tan-1(150/300)  

   .=26.56 degrees 

  

 

    

300  

150  1



  

  Stair flight length = 3.65 M 

        

  Area of cross section of step section      

  .=0.15x0.3/2 0.0225 M2 

  Area of cross section of inclined slab     

  .=0.175x0.3/cos35.75 0.065 M2 

  Area of cross section of finishing     

  .=(0.15+0.3)x0.04 0.018 M2 

  Total = 0.105 M2 

  DL = 0.105x25 = 2.625 KN/ M2 

  
Dead Load per M2 On plan  

= (2.625 x 1000/300) = 8.75 KN/ M2 

a L0AD ON SHOTER BEAM = 8.75X3.75/2 15.97 SAY 16 KN/M2 

12 
PROECTED BOX LOAD (0.55 M PROJECTED CHAJJA) 
  

a 
Self wt. Of slab(100 mm thk)  
=0.1x0.555x25 = 1.375   

  brick wall of box weight with 3' height     

  0.115x18x0.9 1.863   

  TOTAL 3.238 Say 3.3 KN/M  

LOAD CASE-4 LIVE LOAD 
      

a LL in on floor =     

b Class room load 3 KN/M2 

c Toilet 2 KN/M3 

d Stairs 4 KN/M4 

        

LOAD CASE-5 LIVE LOAD ON ROOF 
   

a LL on roof slab (LL intensity @ 1.5KN/M2) 1.5 KN/M 

LOAD CASE-6 LIVE LOAD GREATER THAN 3KN/M2 (STAIRCASE L.L.) 
 

    

a LL intensity =  4 KN/M2 

b 
LL on Stair beams(on shorter side)=  
(4x3.65x3.9)/2 7.3 Say 7.5 KN/M 

        

c Live load passage 5 KN/m2 

    

    



  

PROPOSAL - I 

 

 

 

 

 

 

ENLARGED COLUMNS (PERIPHERAL) IN PLAN 

 

 

 



  

 

ENLARGED COLUMNS (PERIPHERAL) IN ELEVATION 

 



  

Max: 304.035 

Max: 252.264 

Max: 272.834 

Max: 237.312 

Max: 250.879 

Max: 249.687 

Max: 209.343 

Max: 221.737 

Max: 284.755 

Max: 235.439 

Max: 184.017 

Max: 206.617 

Max: 258.564 

Max: 264.753 

Max: 216.722 

Max: 167.387 

Max: 192.681 

Max: 231.714 

Max: 238.073 

Max: 243.477 

Max: 198.755 

Max: 167.593 

Max: 179.800 

Max: -192.763 

Max: -216.061 

Max: 220.983 

Max: 222.113 

Max: 187.625 

Max: 169.849 

Max: 178.678 

Max: 206.427 

Max: -176.857 

Max: -200.681 

Max: 197.422 

Max: 158.631 

Max: 28.727 

Max: 197.484 

Max: 223.253 

Max: 144.207 

Max: 190.222 

Max: -164.431 

Max: -184.508 

Max: 44.580 

Max: 25.117 

Max: 173.306 

Max: 203.124 

Max: 157.660 

Max: 209.349 

Max: 93.522 

Max: 173.985 

Max: -151.635 

Max: 30.070 

Max: -167.355 

Max: 52.027 

Max: 136.909 

Max: 188.900 

Max: 99.328 

Max: 194.027 

Max: 157.537 

Max: -137.241 

Max: 35.626 

Max: -136.383 

Max: 51.249 

Max: -89.105 

Max: 175.316 

Max: 178.664 

Max: 137.383 

Max: -107.984 

Max: -84.799 

Max: 35.707 

Max: -99.833 

Max: 49.383 

Max: 161.993 

Max: 158.550 

Max: 108.518 

Max: 38.647 
Max: -91.566 

Max: 34.968 

Max: 47.538 

Max: 144.415 

Max: 130.229 

Max: -60.536 

Max: -74.458 

Max: 34.250 

Max: 44.219 

Max: 116.311 

Max: 16.102 

Max: 74.386 

Max: 33.050 

Max: 38.755 

Max: -52.658 

Max: 82.993 

Max: 28.973 

Max: 30.286 

Max: 32.780 

DisplacementBending Z : Load 12 : 
Moment - kNm

 

MAX. BM IN Z-DIR 
 

EXISTING BUILDING WITHIOUT (INFILL EFFECT) 

 

 

 

 



  

Max: 156.549 

Max: 217.640 

Max: 84.691 

Max: 92.310 

Max: 87.068 

Max: 248.558 

Max: 96.180 

Max: 82.715 

Max: 133.860 

Max: 274.167 

Max: 75.143 

Max: 79.085 

Max: 143.743 

Max: 134.742 

Max: 245.236 

Max: -83.210 

Max: 70.614 

Max: 91.343 

Max: -153.903 

Max: -128.416 

Max: 237.179 

Max: -81.453 

Max: 64.334 

Max: 120.657 

Max: 97.890 

Max: 147.211 

Max: -114.559 

Max: 85.081 

Max: 64.082 

Max: 185.929 

Max: -118.645 

Max: -134.722 

Max: -95.661 

Max: -140.105 

Max: 80.360 

Max: 11.704 

Max: 97.409 

Max: 108.873 

Max: 159.039 

Max: -128.379 

Max: -133.862 

Max: -88.732 

Max: 29.893 

Max: -275.743 

Max: -122.155 

Max: 111.877 

Max: 74.304 

Max: 110.177 

Max: 85.091 

Max: -126.231 

Max: -127.311 

Max: 158.299 

Max: -78.760 

Max: 42.430 

Max: -96.104 

Max: 112.845 

Max: -54.942 

Max: 98.612 

Max: -121.547 

Max: -114.105 

Max: 84.852 

Max: -65.442 

Max: 46.437 

Max: -73.668 

Max: 97.883 

Max: 96.677 

Max: -109.212 

Max: -94.539 

Max: -55.319 

Max: 124.643 

Max: -44.173 

Max: 48.574 

Max: 99.635 

Max: 84.062 

Max: -89.710 

Max: 47.350 
Max: -78.167 

Max: 88.716 

Max: 47.826 

Max: 84.981 

Max: 66.550 

Max: -43.438 

Max: -75.832 

Max: 104.394 

Max: 46.444 

Max: 65.845 

Max: 30.707 
Max: -41.170 

Max: 80.414 

Max: 43.054 

Max: -42.852 

Max: 43.858 

Max: 78.343 

Max: 44.141 

Max: 92.170 

 

MAX. BM IN Z DIR 
    (PROPOSAL-I, ENLARGED COLUMN - BUTTRESS) 
 

 

 

 

 

 

 

 

 



  

PROPOSAL - II 

  

EXISTING BUILDING WITH RCC WALLS AT BOOK ENDS (230MM THICK) AT 
 

 

 



  

 

 



  

Max: 70.066 

Max: 109.318 

Max: 176.189 

Max: 59.905 

Max: 185.685 

Max: 86.127 

Max: 40.885 

Max: 191.597 

Max: 98.991 

Max: 88.586 

Max: -33.530 

Max: 177.533 

Max: 81.278 

Max: 92.531 

Max: 87.808 

Max: -24.936 

Max: 147.624 

Max: 86.134 

Max: 75.721 

Max: 91.901 

Max: 84.836 

Max: 32.991 

Max: 133.119 

Max: 64.394 

Max: -79.700 

Max: 76.087 

Max: 87.810 

Max: 53.699 

Max: 136.324 

Max: 79.999 

Max: 55.709 

Max: -57.847 

Max: -80.575 

Max: 71.051 

Max: 46.772 

Max: 30.087 

Max: 81.733 

Max: 74.308 

Max: 69.874 

Max: 54.349 

Max: -57.253 

Max: -78.863 

Max: 43.569 

Max: 27.799 

Max: 65.012 

Max: 72.672 

Max: 72.087 

Max: 74.967 

Max: 66.506 

Max: 48.484 

Max: -57.277 

Max: 34.007 

Max: -76.165 

Max: 49.701 

Max: 56.370 

Max: 73.413 

Max: 59.047 

Max: 65.597 

Max: 50.149 

Max: -54.786 

Max: 42.247 

Max: -69.012 

Max: 50.943 

Max: -51.932 

Max: 62.299 

Max: 71.479 

Max: -46.461 

Max: -45.199 

Max: -89.062 

Max: 44.870 

Max: -67.678 

Max: 51.608 

Max: 70.534 

Max: 66.059 

Max: 40.656 

Max: 33.498 
Max: -58.812 

Max: 47.341 

Max: 50.055 

Max: 64.891 

Max: 61.328 

Max: -65.140 

Max: -42.167 

Max: 46.897 

Max: 47.676 

Max: 57.848 

Max: 13.223 

Max: 41.221 

Max: 46.457 

Max: 44.087 

Max: -59.854 

Max: 53.921 

Max: 41.590 

Max: 43.091 

Max: 57.464 

 

 

MAX. BM IN Z-DIR 
(EXISTING BUILDING WITH INFILL EFFECT) 

 

 



  

Max: 71.493 

Max: 32.903 

Max: 107.842 

Max: -79.197 

Max: 125.442 

Max: 22.157 

Max: 80.081 

Max: 128.112 

Max: 102.079 

Max: -25.428 

Max: 64.734 

Max: 132.704 

Max: -97.946 
Max: 107.853 

Max: -37.395 

Max: -76.379 

Max: 119.911 

Max: -63.730 

Max: 108.087 

Max: -110.909 

Max: -50.072 

Max: 75.161 

Max: 105.178 

Max: 95.652 

Max: 70.338 

Max: -103.815 

Max: -110.617 

Max: 82.455 

Max: 86.225 

Max: -62.257 

Max: -93.574 
Max: 109.773 

Max: -64.855 

Max: -103.292 

Max: 67.665 

Max: 12.389 

Max: -105.386 

Max: 97.239 

Max: -75.531 

Max: 103.091 

Max: -107.154 
Max: 62.280 

Max: 27.999 

Max: -50.890 

Max: -95.134 

Max: 88.596 

Max: -92.904 

Max: 106.348 

Max: -90.172 

Max: -98.958 

Max: -105.953 

Max: 52.435 

Max: -57.194 

Max: 35.166 

Max: -81.619 

Max: 96.835 

Max: -107.672 

Max: 97.436 

Max: -99.742 

Max: -97.881 

Max: 35.416 

Max: -50.748 

Max: 35.924 

Max: -71.477 

Max: 85.844 

Max: 100.819 

Max: -91.384 

Max: -83.048 

Max: -57.270 

Max: 22.473 

Max: -26.094 

Max: 37.898 

Max: 92.472 

Max: 90.383 

Max: -76.963 

Max: 69.084 
Max: -68.168 

Max: 19.588 

Max: 39.212 

Max: 82.141 

Max: 78.670 

Max: -44.570 

Max: -61.068 

Max: 26.531 

Max: 38.806 

Max: 70.888 

Max: 38.208 

Max: 52.465 

Max: 29.085 

Max: 37.753 

Max: -38.693 

Max: 58.767 

Max: 28.388 

Max: 36.854 

Max: 51.788 

Bending Z : Load 12 : 

 

MAX. BM IN Z DIR 
 (PROPOSAL-II, SHEAR WALL AT BOOK ENDS.) 

Max: 40.070 

Max: 44.642 

Max: 52.551 

Max: 9.657 

Max: 59.763 

Max: -45.572 

Max: -14.712 

Max: 150.736 

Max: 75.411 

Max: -54.907 

Max: 13.587 

Max: 82.510 

Max: 75.766 

Max: -58.150 

Max: -25.620 

Max: 137.600 

Max: 74.390 

Max: 18.588 

Max: -58.864 

Max: -31.092 

Max: 154.082 

Max: 139.917 

Max: 73.397 

Max: -59.888 

Max: -33.742 

Max: 158.933 

Max: 130.798 

Max: 73.683 

Max: -51.659 

Max: -35.944 

Max: -156.849 

Max: 150.076 

Max: 88.901 

Max: 116.680 

Max: 35.301 

Max: 149.840 

Max: 155.361 

Max: -46.787 

Max: 144.856 

Max: -155.758 

Max: -18.636 

Max: 130.129 

Max: -151.008 

Max: 87.001 

Max: -142.716 

Max: -142.689 

 

MAX. BM IN X DIR 
 (PROPOSAL-II, SHEAR WALL AT BOOK ENDS.) 



  

PROPOSAL - III 

 

 

 

 

STEEL BRACINGS IN END BAY 
 
 
 
 



  

Max: -425.709 

Max: 63.091 

Max: -234.557 

Max: -180.010 

Max: -200.526 

Max: -180.737 

Max: -179.053 

Max: -190.581 

Max: -204.794 

Max: -140.984 

Max: -163.407 

Max: -187.867 

Max: -211.391 

Max: -201.319 

Max: 139.414 

Max: -165.751 

Max: -185.973 

Max: -197.795 

Max: -205.577 

Max: 197.871 

Max: 134.948 

Max: -169.814 

Max: -197.598 

Max: -180.179 

Max: -188.012 

Max: 204.342 

Max: 191.126 

Max: -199.296 

Max: -175.011 

Max: 124.876 

Max: -212.266 

Max: -169.114 

Max: 187.117 

Max: 196.994 

Max: 161.848 

Max: 16.515 

Max: 176.256 

Max: -237.499 

Max: 106.710 

Max: -199.220 

Max: 168.687 

Max: 179.971 

Max: 28.416 

Max: 13.667 

Max: 180.425 

Max: -217.014 

Max: 152.310 

Max: -230.112 

Max: 80.344 

Max: 199.394 

Max: 162.620 

Max: 38.402 

Max: 162.048 

Max: 41.184 

Max: 155.693 

Max: -208.093 

Max: 120.352 

Max: 231.076 

Max: 191.832 

Max: 148.603 

Max: 57.830 

Max: 137.718 

Max: 53.836 

Max: 112.847 

Max: 208.589 

Max: 223.689 

Max: 175.547 

Max: 129.944 

Max: 33.810 

Max: 70.825 

Max: 79.287 

Max: 58.987 

Max: 201.829 

Max: 206.686 

Max: 152.044 

Max: -60.592 

Max: 74.233 

Max: 75.891 

Max: 60.295 

Max: 186.985 

Max: 182.275 

Max: 54.393 

Max: 97.099 

Max: -75.848 

Max: -59.510 

Max: 161.111 

Max: -36.945 

Max: 126.261 

Max: -74.254 

Max: -58.796 

Max: 49.870 

Max: 136.638 

Max: -69.490 

Max: 70.660 

Max: 99.883 

Bending Z : Load 12 : 

 

MAX. BM IN Z DIR 
     (PROPOSAL-III, STEEL BRACING) 

Max: 44.321 

Max: -25.711 

Max: 13.061 

Max: 19.978 

Max: 7.272 

Max: 13.119 

Max: 8.712 

Max: 10.122 

Max: -28.972 

Max: -13.329 

Max: -11.475 

Max: 4.661 

Max: -13.267 

Max: -23.703 

Max: -12.533 

Max: 7.734 

Max: 6.390 

Max: -20.989 

Max: -8.631 

Max: -23.015 

Max: -12.787 

Max: -9.298 

Max: 24.048 

Max: -8.161 

Max: -23.637 

Max: -7.788 

Max: -21.893 

Max: 28.901 

Max: -9.171 

Max: -13.272 

Max: -7.492 

Max: -2.381 

Max: -26.147 

Max: -6.782 

Max: 34.198 

Max: 281.111 

Max: -20.810 

Max: -29.062 

Max: -14.597 

Max: -4.704 

Max: -2.361 

Max: -26.740 

Max: 326.201 

Max: 238.800 

Max: -6.006 

Max: -44.749 

Max: -20.806 

Max: -29.045 

Max: -13.759 

Max: -2.945 

Max: -5.110 

Max: 212.563 

Max: -28.303 

Max: 341.663 

Max: -6.320 

Max: -41.252 

Max: -15.448 

Max: -29.747 

Max: -1.389 

Max: -8.653 

Max: 176.792 

Max: 26.897 

Max: -319.064 

Max: -8.495 

Max: -42.171 

Max: -30.070 

Max: -0.777 

Max: 7.966 

Max: -34.943 

Max: -163.521 

Max: -41.047 

Max: -296.828 
Max: -41.407 

Max: -30.346 

Max: 0.883 

Max: -2.763 
Max: -36.900 

Max: -150.465 

Max: -263.021 
Max: -40.183 

Max: 33.376 

Max: -26.586 

Max: -13.703 

Max: -132.701 

Max: -215.292 
Max: -38.207 

Max: -4.809 

Max: -27.031 

Max: -107.167 

Max: -147.962 

Max: -15.891 

Max: -35.294 

Max: -76.959 

Max: -60.446 

Max: -23.512 

Bending Z : Load 11 : 

 

MAX. BM IN X- DIR 
        (PROPOSAL-III, STEEL BRACING) 



  

PROPOSAL - IV 

 

 

EXISTING BUILDING WITH RCC WALLS (100MM THICK) AT END 
FRAMES 

 
 
 
 
 
 
 
 



  

Max: -479.340 

Max: -15.824 

Max: -204.315 

Max: -140.937 

Max: -163.575 

Max: -113.707 

Max: -147.893 

Max: -155.939 

Max: -165.959 

Max: -138.230 

Max: -134.338 

Max: -153.621 

Max: -174.561 

Max: -179.550 

Max: -140.966 

Max: -137.007 

Max: -152.389 

Max: -163.291 

Max: -183.708 

Max: -178.408 

Max: 142.857 

Max: -141.059 

Max: -163.931 

Max: -150.603 

Max: -166.113 

Max: -185.195 

Max: 175.933 

Max: -168.670 

Max: -143.754 

Max: 136.723 

Max: -178.573 

Max: -149.799 

Max: -168.707 

Max: 180.983 

Max: 137.578 

Max: 22.606 

Max: 167.590 

Max: -203.065 

Max: 125.811 

Max: -177.084 

Max: -152.438 

Max: 164.252 

Max: 37.209 

Max: 18.726 

Max: 170.547 

Max: -184.890 

Max: 151.075 

Max: -207.655 

Max: 105.310 

Max: -181.159 

Max: 148.427 

Max: 48.067 

Max: 152.527 

Max: 52.373 

Max: 154.698 

Max: -189.097 

Max: 150.892 

Max: -212.229 

Max: 176.793 

Max: 140.007 

Max: 70.233 

Max: 137.960 

Max: 67.573 

Max: 136.234 

Max: -191.664 

Max: 208.806 

Max: 166.976 

Max: 130.822 

Max: 42.545 

Max: 84.881 

Max: 99.688 

Max: 72.812 

Max: 188.385 

Max: 198.250 

Max: 154.272 

Max: -60.078 

Max: 91.018 

Max: 89.391 

Max: 73.218 

Max: 178.961 

Max: 184.622 

Max: 60.962 

Max: 114.434 

Max: -88.032 

Max: -71.002 

Max: 161.617 

Max: -36.620 

Max: 144.570 

Max: -84.478 

Max: -68.821 

Max: 57.027 

Max: 156.078 

Max: -77.396 

Max: 85.769 

Max: 111.364 

 

MAX. BM IN Z DIR 
(PROPOSAL-IV, RCC WALL 100 THK.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 
 
 
 

Max: 307.784 

Max: 297.972 

Max: -231.771 

Max: 4.577 

Max: 145.695 

Max: -191.166 

Max: 8.143 

Max: 395.434 

Max: 166.870 

Max: -194.696 

Max: -8.593 

Max: 509.791 

Max: 151.482 

Max: -184.598 

Max: -2.763 

Max: 528.229 

Max: 135.378 

Max: 326.310 

Max: -169.381 

Max: -1.978 

Max: -514.192 

Max: 418.106 

Max: 111.440 

Max: -147.094 

Max: -4.730 

Max: -487.731 

Max: 426.715 

Max: 77.086 

Max: -107.041 

Max: -8.250 

Max: -442.417 

Max: -415.864 

Max: -63.223 

Max: -54.953 

Max: 7.594 Max: -370.939 

Max: -397.218 

Max: -36.310 

Max: -266.965 

Max: -364.209 

Max: -26.275 

Max: -136.958 

Max: -313.291 

Max: 35.510 

Max: -240.233 

Max: -146.951 

 

MAX. BM IN X- DIR 
 (PROPOSAL-IV, RCC WALL 100 THK.) 

 

 
 
 
 
 
 
 
 
 
 
 
 


