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1 INTRODUCTION 
 
 
Maternity blocks and auxilary buildings were demolished and a new structure was built.  The 
new 2-story structure is composed of foundations, pillars, beams and slabs. 
 
The calculation was executed by our Consultant, Wadan Consulting Associates, Peshawar, 
Pakistan.  The firm knows local standards and construction practices.  The structural report is 
not included, but the specifications followed by the Consultant are enclosed herein, as well as 
the Certification of Structural Design. 
 
All the structural designs were verified by Intersos who remains responsible for any aspect of 
design and construction. 
 
Each page of this report and each drawing is signed and certified by Eng. F. Travan, the 
project manager for Intersos, being a competant technician. 
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2 STRUCTURAL ANALYSIS AND DESIGN SPECIFICATIONS 

 
WADAN CONSULTING ASSOCIATES 

CONSULTING ARCHITECTS, ENGINEERS, INTERIOR DESIGNERS, LANDSCAPE ARCHITECTS, BUILDERS 
 
 
 
 

Project : KHAIR KHANA HOSPITAL, KABUL. 
 
 
 
 

Report Title: STRUCTURAL ANALYSIS AND DESIGN 
SPECIFICATIONS 
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WADAN CONSULTING ASSOCIATES 
CONSULTING ARCHITECTS, ENGINEERS, INTERIOR DESIGNERS, LANDSCAPE ARCHITECTS, BUILDERS 
 
 

Submitted To : INTERSOS KABUL 

Bubmitted By : ENGR. ABDUR RASHID 
 

KHAIR KHANA HOSPITAL KABUL 

STRUCTURAL ANALYSIS AND DESIGN SPECIFICATIONS 
 
Design Specifications: 
1. ACI Code 1989 & 1995 
2. Engineering judgement is used where Code does not satisfy the local requirements. 
 
Design philosophy: Service limit state or ASD 
   Strength limit state or USD 
Strength limit state or ultimate strength design (USD) method is used for the design of all the structural 
members including foundations footings, columns, beams, slabs, stairs, etc. 

 
Unit weights and dead loads: 
Following unit weight are considered for the calculating load on different members 
1. Unit weight for RCC    =  2420 kg/m3 (150 psf) 
2. Unit weight for Mud    =  1775 kg/m3 (110 psf) 
3. Unit weight for bricks    =  1936 kg/m3 (120 psf) 
4. Unit weight for floor finish    =  2339 kg/m3 (145 psf) 
 
Live loads for different portions of the building: 
1. Live load for Maternity building first floor  = 3000 N/m2 (60   psf) 
2. Live load for Stair case, Ramp & Passage  = 5000 N/m2 (100 psf) 
3. Live load for Top Roof   = 1250 N/m2 (25   psf) 
 
Geotechnical information: 

Based on the instruction of the Client (INTERSOS KABUL). The allowable Bearing capacity 
was suggested as 1 ton/sft. 
 

Minimum depth of members for control of deflection:  
 All the members dimensions are based on the ACI Code 9.5.2 provision for minimum members 
depths following formulas / equations are used for calculating minimum members dimensions. 
  Simply supported  one end continuos  both end  cantilever 
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continuos 

1. One way slabs L/20 x 0.8 L/24 x 0.8  L/28 x 0.8 L/10 x 0.8 
2. Beams   L/16 x 0.8 L/18.5 x 0.8  L/21 x 0.8 L/8 x 0.8 
 
Where ‘L’ is different for simply supported and continuous members. The factor 0.8 is multiplied as steel 
with yield strength of 276 N/mm2 is used in the design. 
 
General information about design about design parameters1, resistance factors,φ are, 
1. Flexure and tension of reinforced concrete   = 0.90 
2. Shear and torsion in normal density concrete  = 0.90 
 
3. Axial compression with ties    = 0.70 
 

Loads factors: 
 Dead loads   = 1.4 
 Live load   = 1.7 

 

Material properties: 
1. Concrete used in all members of 28 days cylinder crushing strength of 21 N/mm2 (3000 psi). 
2. Reinforced steel used in all members grade 40 (with minimum yields strength of 276 N/mm2 

(40,000 psi). deformed round bars conforming to ASTM 615. 
3. Modulus of elasticity for normal concrete  

Ec  = 57000 x √fc’ psi (British standard) 
 

Deign method for slab: 
All the slabs (one way slabs) are designed on USD method and ACI Code provision for one way slabs. 
 
Design method for beams and columns: 
Ultimate strength design method is used for design of all beams with help of SAP2000 Design and 
Analysis Software. 
 
Following standard steps are followed: 
Minimum area of steel to be provided   As min   = 200/fy 

Maximum area of steel allowed   As  max = 0.0278 bd 
Clear cover to the stirrup bars      = 3.8   cm 
Clear spacing between the bars     = 2.54 cm 
 
Md   = 0.9 x As x fy (d-a/2) 
a  = As x fy/(0.85 x fc’ x b) 

                                                 
1 Ref: AASHTO, LRFD 
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where,  
b  =  width of beam 
d  = depth of beam 
a  = depth of compression block 

Md = design moment capacity of the section 
 

Flexural design of ‘ T ’ beam 
Asf  = 0.85 fc’(b – bw) x hf/fy 
Mn1 = Asf x fy (d – hf/2) 
a = (As – Asf) x fy / (0.85 x fc’ x bw) 
Mn2  = (As – Asf) x fy x (d – a/2) 
Mn  = Mn1 + Mn2 = Asf x fy x (d – hf/2) + (As – Asf) x fy x (d – a/2) 
Where, 
b = effective flange width of T-Beam 
bw = web width of the T-Beam 
 
hf = thickness of flange 
z  d = depth of Beam 
a = depth of compression block in web 
Mn1 = normal moment capacity of the flange section. 
 
 
Mn2 = normal moment capacity of the web section. 
As = total area of steel provided. 
Asf = area of steel provided in the web to balance the compression force in the        flange 

section. 
fc’ = crushing strength of concrete. 
fy  = yield strength of steel. 
 

Shear design of Beams 
Shear resistance capacity of the beam is given as, 
φVc = 0.85 x 2 x (fc’) ⏐ x b x d 
S = 0.85 x Av x fy x d (Vu - φVc) 
S max = Av. Fy/ 50 x bw 
S max = d/2 
S max = 50 cm 
Note : 
To avoid excessive cracks width in beam webs the ACI Code limits the yield straight of the 
reinforcement to fy = 414 N/mm2 or less. In no case, according to ACI Code,  
as Vs = Vu - φVc to exceed 8 x (fc’)⏐ x b x d regardless of the amount of the web steel used. Where, 
φVc  = shear resisting capacity of the beam section. 
S = spacing of stirrups. 
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Av = stirrups (s) legs area e.g. for one stirrups there are two numbers of legs. 
fy = yield strength of steel. 
d = effective depth of section. 
bw  = width of the Beam web. 
fc’ = crushing strength of concrete. 
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3 CERTIFICATION ON STRUCTURE BY WADAN CONSULTING ASSOCIATES 
AND INTERSOS 

 

 



Intersos--Rehabilitation of Khair Khana 52-Bed Hospital,     Project No. AFG-02-P05 
Kabul, Afghanistan        Contract No.  PS120255 
Annex 4, Structural Calculations & Drawings 
 

 10

 


