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Abstract 

This paper presents a simplified method to analyze and design the irregular reinforced concrete slabs based 

on structural safety and economy. The triangular, trapezoidal, and curved slab sections are selected in this 

study to be analyzed and designed using a simplified design method approach (SDM) as these sections are 

the most common type of irregular slab sections used in the construction industry. Flexural design formulas 

for triangular and curved slabs are derived based on the theoretical principles of plate and yield line theories 

and ACI building code of design constraints. Numerical examples are presented in this study to illustrate the 

method capability of designing the most commonly used irregular slabs sections. The complete design of 

four triangular slabs (TS-1 to TS-4) and four curved slabs (CS-1 to CS-4) is provided in this study. Besides, 

the required equivalent (triangular and rectangular) shaped sections are provided to deal with irregular 

trapezoidal slab section. The selected irregular slab sections (triangular and curved slab sections) are also 

analyzed and designed using the computer software (SAFE) and the results obtained are compared with the 

numerical solutions. The percentage difference of the simplified method with the finite element software 

(SAFE) ranges from 4% to 12%. The results obtained for all the selected irregular shaped slab sections 

indicates that the SDM is a good and quick approach to design irregular (triangular and curved) slab sections. 
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1. Introduction 

Reinforced concrete slabs are the most important 

structural component in the construction industry 

and the most common practice to design any 

reinforced concrete slab is to start with the selection 

of slab type (one-way slabs, two-way slabs, waffle 

slabs, flat slabs, or pre-cast or pre-stressed slabs) 

[1]. The most common type of slabs used in the 

construction industry is the flat slab. A flat slab is 

also easy for the contractor to construct in a shorter-

duration. Moreover, out of other slab sections, the 

rectangular slab section is the most common slab 
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section used in the construction industry and it is 

the first choice for the designers to design the slabs 

as the rectangular slab section. In any case, there are 

scenarios, where the irregular slab sections do 

exists, such as trapezoidal slab section, triangular 

slab section, circular/curved slab section; 

hexagonal shaped section, etc. depends on the 

client’s choice. The designer in this case has to stick 

with the client’s preference and has to analyze and 

design the required irregular slab section. The most 

common irregular shaped sections are triangular, 

trapezoidal, and circular/shaped sections. Fig.1 
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shows the regular and irregular slab pattern (slabs 

S-1 to S-17) consisting of rectangular, triangular, 

trapezoidal, hexagonal, and curved shaped slab 

sections. The dashed lines in Fig.1 represents the 

beams running across the slab. In this paper, the 

design moments to calculate the required area of 

steel (As) are presented using the simplified design 

approach for triangular and curved shaped slabs. 

These design moments can be used directly by the 

designer to design such type of irregular slabs to 

fulfill the client’s requirement. Safety and 

reliability were used in the flexural design of 

reinforced concrete slabs of different sections using 

the ultimate-strength design method USD under the 

provisions of ACI building code of design (ACI 

318-14) [2]. Here, the curved shaped slabs are the 

type of circular slabs, as sometimes, the projected 

length of the circular slab is not equal to the radius 

of the circle (S-14 and S-17 in Fig.1). Therefore, the 

term, curved slab will be used in this present 

research work. 

 Most of the previous studies only talk about the 

design of flat slabs for irregular column layout. 

Baskaran, K. [3] in his research study introduced 

the structural membrane approach to design the flat 

slab on an irregular column grid. Further, he also 

performed some experimental results to validate his 

theoretical approach. Hillerborg, Arne [4] in his 

book introduced the strip method of design for the 

design of slabs having Irregular plan or that carry 

unevenly distributed loads. Bao, Tong Yuesheng 

Qian Guo Fang Wu [5] performed experimental 

research on irregular concrete slabs and validate the 

results with the theoretical approach of using the 

strip design method. The other similar research 

studies can be found elsewhere [6-8]. These 

previous research studies did not specify any quick 

and simple design approach to analyze and design 

for irregular slab sections particularly triangular 

and curved shaped slab sections. In this study, a 

quick and simplified design approach is provided to 

design these irregularly shaped slab sections. Since, 

it’s a simplified design method, which will ease the 

design of these types of irregular slabs quite 

efficiently. 

 The triangular, trapezoidal, and curved slab 

sections are selected in this study to be analyzed and 

designed using a simplified design method 

approach (SDM). The slab design using the SDM 

method is made per the provisions of the ACI 

building design code (ACI -318-14) and meets the 

requirements of the regulation. 

 

 

Fig. 1. Irregular slab pattern 



Structural analysis and design of irregular shaped reinforced concrete slabs … 278 

 

The design of irregular reinforced concrete slabs is 

based on structural safety and economy. Flexural 

design formulas for triangular and curved slabs are 

derived based on the theoretical principles of plate 

and yield line theories [11-12], the formula 

proposed by Timoshenko [13-14], and ACI 

building code of design constraints provided in 

other concrete books [15-16]. Slabs reinforcement 

is provided near the tension face of the slab. Slab 

sizes are mostly governed by the ultimate external 

bending moment (MU), and the optimized section of 

reinforced concrete slabs could be achieved by least 

allowable slab depth (H) and reinforcing steel area 

(As) according to ACI code of design (ACI 318-16). 

 Numerical examples are presented in this study 

to illustrate the method capability of designing the 

most commonly used irregular slabs sections. The 

complete design of four triangular slabs and four 

curved slabs (each having two slabs with beams and 

two as cantilever slabs) is provided in this study. 

Besides, it describes dealing with the trapezoidal-

shaped slab sections. Mathcad software [17] is used 

in this research work to formulate this simplified 

design approach. The selected slab sections 

(triangular and curved slab sections) are also 

analyzed and designed using the computer software 

(SAFE) and the results obtained are compared with 

the SDM numerical solutions. 

 

2. Flexural design moment equations 

The design procedure of irregular slabs is 

formulated to achieve the best slab dimension that 

will give the safest and economical section to resist 

the external bending moment (MU) for a specified 

value of the design moment strength (MC) based on 

the desired level of safety (ACI 318-14). 

 The slab margin of safety is given by: 

𝑀 =  𝑀𝐶 − 𝑀𝑈   (1) 

where; 

𝑀𝑐 = Design Moment Strength 

𝑀𝑈 = 𝐸xternal ultimate bending moment 

𝑀 = Margin of safety 

 The reinforcement area (As) of the slab can be 

formulated using the following equation; 

𝐴𝑠 =
𝑀𝑢

𝜑𝑏  𝑓𝑦 (𝑑 −
𝑎
2

)
 (2) 

where; 

𝜑𝑏= Bending reduction factor 

𝑓𝑦 = Specified yield strength of non-prestressed 

reinforcing 

𝐴𝑠 = Area of tension steel  

𝑑 = Effective depth 

𝑎 =Depth of the compression block  

 Also, 

𝑑𝑆
𝐿 ≤ 𝑑 ≤ 𝑑𝑆

𝑈 (2a) 

𝐴𝑠𝑆
𝑀𝑖𝑛𝑖 ≤ 𝐴𝑠 ≤ 𝐴𝑠𝑆

𝑀𝑎𝑥  (2b) 

𝐴𝑠𝑀𝑎𝑥 = 0.75 × 𝛽1 ×
𝑓′𝑐

𝑓𝑦
(

600

600 + 𝑓𝑦
) 𝑏𝑑 (2c) 

𝐴𝑠𝑀𝑖𝑛𝑖 =  (
1.4 

𝑓𝑦
) 𝑏𝑑 (2d) 

 Moreover, 

𝛽1 = 0.85  𝑓𝑜𝑟  𝑓′𝑐 ≤ 30 𝑀𝑃𝑎 

𝛽1 = 0.85 − 0.008(𝑓`𝑐 − 30) ≥ 0.65 

   𝑓𝑜𝑟  𝑓′𝑐 > 30 𝑀𝑃𝑎 

where 𝑑𝐵
𝐿  and  𝑑𝐵

𝐿  are slab depth, lower and upper 

bounds, and 𝐴𝑠𝐵
𝑀𝑖𝑛𝑖  and 𝐴𝑠𝐵

𝑀𝑎𝑥 are slab steel 

reinforcement area, lower and upper bounds. 

 

3. Irregular slab sections 

Triangular and curved shaped slab sections as 

described in Fig.1 are selected to be analyzed and 

designed in this study using the ultimate-strength 

design method (USD) under the provisions of ACI 

building code of design. The design results of these 

irregular slab sections are also compared with the 

computer software (SAFE) results. Table 1 

illustrates the slab specification matrix. TS-1 and 

TS-2 are the triangular slab sections with beams 

whereas, TS-3 and TS-4 are the cantilever slab 

sections. Similarly, CS-1 and CS-2 are the curved 

slabs with beam, while CS-3 and CS-4 are the 

cantilever curved slab sections. The concrete 

compressive strength (𝑓𝑐
′) and the steel yield 

strength (𝑓𝑦) for these irregular slabs are 30 MPa 

and 400 MPa respectively. Moreover, the beams 

running across the slabs are having a cross-section 

of (250 mm  400 mm) with the (𝑓𝑐
′)=30 MPa and  

(𝑓𝑦) = 400 MPa.
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Table 1. Slab specification matrix 

Slab Type 
Slabs with Beams  Cantilever Slabs 

TS-1 TS-2  TS-3 TS-4 

Triangular 

Slabs 

 
 

 

 
 

 CS-1 CS-2  CS-3 CS-4 

Curved Slabs 

 
 

 

 
 

 The following design steps need to be executed 

to determine the slab flexural strength (Mc) and the 

required steel area (As). 

Step-1: Minimum slab thickness 𝐻𝑆𝑇𝐴𝑅𝑇   (ACI 

318-14 code for minimum thickness) 

Step-2: Ultimate load calculation  

 𝑊𝑈 = D.L.F (𝑤𝑆𝐷𝐿) + L.L.F (𝑤𝑆𝐿𝐿 ) 

Step-3: Ultimate Positive Moment  𝑀𝑈
+ 

Step-4: Steel area for positive moment 𝐴𝑆
+ 

Step-5: Nominal slab strength Check 

 ∅ 𝑀𝑁
+ =  𝑀𝐶

+ >  𝑀𝑈
+        

Step-6: Ultimate Negative Moment  𝑀𝑈
− 

Step- 7: Steel area for negative moment 𝐴𝑆
− 

Step-8: Nominal slab strength Check 

 ∅ 𝑀𝑁
− = 𝑀𝐶

−  >  𝑀𝑈
− 

Step-9: Slab reinforcement detailing   

3.1. Moment equations for irregular slabs 

The moment equations for the triangular and curved 

slabs with and without beams (cantilever) are 

mentioned in this section. These moment equations, 

as illustrated in Table 2, can be used directly for any 

of these shaped slab sections to find the required 

positive and negative moments (𝑀𝑈
+, 𝑀𝑈

−) 

respectively. The moment equations provided in 

Table 2 are taken from the yield line theory method 

provided by Hsueh [11] and Hognestad [12]. The 

formulas related to the yield line theory method for 

slabs are also provided in several concrete design 

books [14-15]. Moreover, Timoshenko [13] 

proposed the second formula for the triangular slabs 

mentioned in Table 2. 

 For a triangular slab, one needs to take the larger 

of the two moments obtained from the two different 

methods (the yield line theory method and the 

formula proposed by Timoshenko) and design the 

slab against the larger moment under the provision 

of ACI building code of design. However, for the 

curved slabs, the provided moment equations are 

only from the yield line theory-method and that 

moment will be taken for the slab design 

accordingly. 

3.2. Trapezoidal slab 

A trapezoidal slab is the most common irregular 

slab type used in the construction industry. It can be 

either converted to a triangular or rectangular slab 

based on the conditions mentioned in Table 3. 
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Table 2. Irregular slab moment equations 

Slab Type Slab Shape 
Positive Moment Negative Moment 

MU
+ (kN-m) MU

− (kN-m) 

Curved slab with 

beams 

 

Wur2

6
 

Wur2

12
 

Curved slab without 

beams (Cantilever) 

 

Wur2

6
 

Wur2

2
 

Triangular slab with 

beams 

 

(where “b” is the 

projected length) 

 

Larger of 

wu

16
[

2 × a × b

a + √a2 + 4b2
]

2

 

or 

0.04 × wu × a2 

Larger of 

wu × b2

30
 

or 

0.02 × wu × a2 

Triangular slab 

without beams 

(Cantilever) 

 

(where “b” is the 

projected length) 

 

Larger of 

wu

16
[

2 × a × b

a + √a2 + 4b2
]

2

 

or 

0.04 × wu × a2 

Wub2

2
 

 

Table 3. Equivalent trapezoidal slab sections 

Trapezoidal Slab Condition(s) Equivalent triangular slab Equivalent rectangular slab 

 

1) If a′ ≤
a

5
   

(Triangular Slab) 

 

2) If a′ >
a

5
 

(Rectangular Slab) 
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The equivalent triangular shape slab can be solved 

using the same moment equations mentioned in 

Table 2. Whereas, if the trapezoidal slab is 

converted to its equivalent rectangular shape, it can 

be analyzed and designed using the traditional 

rectangular two–way slab design using the 

coefficient method. 

 

4. Slab design loads 

Table 4 defines the input load values that applied to 

the selected irregular slab sections (triangular and 

curved shaped slabs).  

 The common design parameters used for these 

irregular slabs are as follows; 

𝑓𝑦= 400 MPa  𝑓𝑐
′= 30 MPa 

𝛾𝑐= 25 kN/m3 db = 12 mm 

𝑑′ = 30 mm 

where,  

db = diameter of the rebar 

𝑑′ = cover to top reinforcement 

4.1. Design examples of triangular slabs 

This section describes the analysis and design of 

triangular slabs using the simplified design method 

(SDM). Table 5 contains the detailed results of the 

triangular slab with beams whereas Table 6 

illustrates the design results for the cantilever 

triangular slabs. 
 

Table 4. Slab design load parameters 

Slab no. Slab code Dead load (kN/m2) Live load (kN/m2) D.L.F L.L.F 

1 TS-1 15 8 1.2 1.6 

2 TS-2 5 3 1.4 1.7 

3 TS-3 10 8 1.2 1.6 

4 TS-4 15 10 1.4 1.7 

5 CS-1 10 6 1.4 1.7 

6 CS-2 15 10 1.2 1.6 

7 CS-3 10 8 1.2 1.6 

8 CS-4 15 10 1.2 1.6 
 

Table 5. Design examples of triangular slabs with beams 

Item TS-1 (Slab with beams) TS-2 (Slab with beams) 

Slab Plan 

 

 

H (mm) 130 170 

WU (kN/m) 37.9 18.05 

MU
+ (kN-m/m) 

Larger of (8.143 and 13.644) 

13.64 (controls) 

Larger of (12.388 and 46.208) 

46.208 (controls) 

AS
+ (mm2/m) 

409.88 

(∅ 12 @ 300 mm) 

1017.8 

(∅ 12 @ 125 mm) 

MC
+ (kN-m/m) 16.965 >13.64 48.376 >47.208 

MU
− (kN-m/m) 

Larger of (11.37 and 6.822) 

11.37 (controls) 

Larger of (9.627 and 23.104) 

23.104 controls 

AS
− (mm2/m) 

409.88 

(∅ 12 @ 300 mm) 

564.5 

(∅ 12 @ 250 mm) 

MC
− (kN-m/m) 16.965 >11.37 27.6 > 23.104 
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Table 6. Design examples of cantilever triangular slabs 

Item TS-3 (Cantilever Slab) TS-4 (Cantilever Slab) 

Slab Plan 

 
 

H (mm) 200 200 

WU (kN/m) 30.8 45 

MU
+ (kN-m/m) 

Larger of (4.33 and 11.09) 

11.09 (controls) 

Larger of (9.282 and 64.8) 

64.8 (controls) 

AS
+(mm2/m) 

678.6 

(∅ 12 @ 200 mm) 

1131 

(∅ 12 @ 110mm) 

MC
+ (kN-m/m) 40.229 >11.088 69.403 >64.8 

MU
− (kN-m/m) 61.6 90 

AS
− (mm2/m) 

1131 

(∅ 12 @ 110 mm) 

1696 

(∅ 12 @ 65 mm) 

MC
− (kN-m/m) 66.167 > 61.6 94.26 > 90 

 

4.2. Design examples of curved slabs 

This section contains the analysis and design of 

curved slabs using the simplified design method 

(SDM). Table 7 contains the detailed results of the 

curved slab with beams whereas Table 8 illustrates 

the design results for cantilever-curved slabs. 

 

5. Results and discussions 

These irregular triangular and curved shaped slab 

sections are also analyzed and designed by the 

computer software (SAFE). The results obtained 

from the computer software are depicted in Tables 

9 to 12. 

5.1. Triangular slabs 

This section displays the required area of steel (As) 

results obtained for the triangular slab section using 

the simplified design method as well as from the 

SAFE software. Table 9 shows the comparison of 

the results obtained for triangular slabs. Slabs TS-1 

and TS-2 are triangular slabs with beams whereas 

slabs TS-3 and TS-4 are the cantilever triangular 

slabs. Moreover, a comparison table of the 

moments obtained using the SDM method approach 

and the safe software are also provided in Table 10. 

 The results obtained from the safe software 

showed a good agreement with the required area of 

steel using the simplified design method. The bar 

charts in Fig. 2 also compares the results for the 

required area of steel (𝐴𝑆
+ and𝐴𝑆

−) for theoretical 

(SDM) and software (SAFE) approaches. The 

triangular slab with beams (TS-1 and TS-2), where 

the positive moment dominates, has the required 

area of steel slightly higher using the computer 

software compared to SDM approach with a 

percentage difference of 6% to 8%. For the 

cantilever slab sections (TS-3 and TS-4), where the 

negative moment dominates, the required area of 

steel obtained from the computer software and 

using the SDM method approach gives almost 

similar results with a percentage difference of 4% 

to 8%. In addition, the deflection contours obtained 

from the SAFE software are shown in Fig. 3.
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Table 7. Design examples of curved slabs with beams 

Item CS-1 (Slab with beams) CS-2 (Slab with beams) 

Slab Plan 

 

 

 H (mm) 100 125 

WU (kN/m) 27.8 37.75 

MU
+ (kN-m/m) 18.533 56.625 

AS
+ (mm2/m) 

904.72 

(∅ 12 @ 140 mm) 

1921 

∅ 12@60 mm 

MC
+ (kN-m/m) 20.8 > 18.533 58.87  > 56.62 

MU
− (kN-m/m) 9.267 28.31 

AS
− (mm2/m) 

452.36 

(∅ 12 @ 300 mm) 

904.72 

∅ 12@140mm 

MC
− (kN-m/m) 11.672 > 9.267 29.18 > 28.31 

 

Table 8. Design examples of cantilever curved slabs 

Item CS-3 (Cantilever Slab) CS-4 (Cantilever Slab) 

Slab Plan 

 

 

 H (mm) 200 200 

WU (kN/m) 30.8 40 

MU
+ (kN-m/m) 20.533 26.67 

AS
+ (mm2/m) 

678.6 mm2 

∅ 12@200mm 

678.6 

∅ 12@200mm 

MC
+ (kN-m/m) 40.23  > 20.533 40.23  > 26.7 

MU
− (kN-m/m) 61.6 80 

AS
− (mm2/m) 

1058.2 

∅ 12@110mm 

1527 

∅ 12@80mm 

MC
− (kN-m/m) 66.167 > 61.6 86  > 80 
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Table 9. Triangular slab results 

Slab Type 

SDM Method   SAFE software 

Thickness (h) 

(mm) 
AS

+ (mm2/m) AS
− (mm2/m)  AS

+ (mm2/m) AS
− (mm2/m) 

Deflection 

(mm) 

TS-1 130 409.88 409.88  446 446 1.12 

TS-2 170 1178.8 564.5  1265 632 5.6 

TS-3 200 678.6 1131  519 1031 5.7 

TS-4 200 1131 1696  1083 1682 10.76 

 

 

Table 10. Triangular slab results 

Slab Type 
SDM Method  SAFE Software 

M+ve (kN-m/m) M−ve (kN-m/m)  M+ve (kN-m/m) M−ve (kN-m/m) 

TS-1 13.64 11.37 
 11.66 (Minimum 

Reinforcement) 

5.8 (Minimum 

Reinforcement) 

TS-2 46.208 23.104  48.35 25.69 

TS-3 11.09 61.6  9.8 60.03 

TS-4 64.8 90  63.93 89.06 

 

 

Table 11. Curved slab results 

Slab Type 

SDM Method  SAFE Software 

Thickness (h) 

(mm) 
AS

+ (mm2/m) AS
− (mm2/m)  AS

+ (mm2/m) AS
− (mm2/m) 

Deflection 

(mm) 

CS-1 100 904.72 452.36  455 455 1.1 

CS-2 125 1921 904.72  1779 679 8.48 

CS-3 200 678.6 1058.2  678 1193 5.03 

CS-4 200 678.6 1527  595 1746 11.51 

 

 

Table 12. Curved slab moment results 

Slab Type 
SDM Method  SAFE Software 

M+ve (kN-m/m) M−ve (kN-m/m)  M+ve (kN-m/m) M−ve (kN-m/m) 

CS-1 18.533 9.267  12.8 
4.8 (Minimum 

Reinforcement) 

CS-2 56.625 28.31  54.52 
15.74 (Minimum 

Reinforcement) 

CS-3 20.53 61.6  
10.8 (Minimum 

Reinforcement) 
71.03 

CS-4 26.67 90  22.07 97.23 
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Table 13. Deflection results for triangular and curved slabs 

Slab Type 
Deflection (mm) 

SAFE software ACI Deflection Limits 

TS-1 1.12 8.33 

TS-2 5.6 11.1 

TS-3 5.7 12.5 

TS-4 10.76 25.0 

CS-1 1.1 5.56 

CS-2 8.48 16.67 

CS-3 5.03 8.33 

CS-4 11.51 20.83 

 

 

Fig. 2. Area of steel (As) comparison for triangular slabs 

 

 

Fig. 3. Deflection contours of triangular slabs 

 

5.2. Curved slabs 

The required area of steel (As) results obtained for 

the curved slab section using the computer software 

(SAFE) are compared with the SDM and are 

illustrated in Table 11. Moreover, a comparison 

table of the moments obtained using the SDM 

method approach and the safe software are also 

provided in Table 12. 

 The moment results in SDM method, obtained 

for the curved slab with beams (CS-1 and CS-2), 
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where the positive moment dominates, are higher 

compared to the software results and thus results in 

a higher area of steel. On the other hand, for the 

cantilever curved slabs (CS-3 and CS-4), where 

negative moment dominates, the negative moment 

values obtained from the SAFE software are 

slightly higher than the proposed SDM method 

which results in a higher area of reinforcement 

compared to SDM method approach (Fig. 4). 

 The moment equations to calculate the positive 

and negative moments using SDM approach are 

only dependent on the “r” value of the curved slab 

section. This “r” is the projected length of the 

curved slab section. Moreover, the deflection 

contours obtained from the SAFE software are also 

shown in Fig. 5. 

 In addition, the deflection results obtained in 

each slab are compared with the ACI code limit 

(L/240) for cantilever slabs and (L/360) for slabs 

with beams. The comparison results are illustrated 

in Table 11. For cantilever slabs, (ACI 318–2011 

Table 9.5-b), if the cantilever is attached to non-

structural elements that could be damaged by large 

deflections, the maximum allowable deflection is 

(span/360) under live loads and if not attached to 

the supporting elements, the maximum allowable 

deflection is (span/240) under live loads.  The 

deflection results showed that all of the eight 

selected irregular slab sections have deflection 

values less than the allowable deflection according 

to the ACI code of design (ACI 318-14) indicating 

good and safe design. 

 

 
Fig. 4. Area of steel (As) comparison for curved slabs 

 

 

 

Fig. 5. Deflection contours of curved slabs 
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6. Conclusion 

This paper presents a simplified method to design 

irregular reinforced concrete slabs based on 

structural safety and economy. Triangular and 

curved shaped slab sections are selected as 

irregularly shaped slab sections to be analyzed and 

designed. Flexural design formulas for triangular 

and curved slabs are derived based on ACI building 

code of design (ACI 318-14).  

 Eight slab sections, four with beams and the 

remaining four as cantilever slab sections, are 

selected in this study to be analyzed and designed 

using the simplified design method. The moment 

equations derived using this simplified approach 

can be used for any irregular triangular and curved 

shaped slab sections. These moment equations give 

the positive and negative moments quite easily to 

determine the required area of steel (As) in that 

particular slab section. In addition, the irregular 

trapezoidal-shaped section can be either converted 

to an equivalent triangular slab section or it can be 

converted to its equivalent rectangular-shaped 

section with the required formulas mentioned in this 

study. The equivalent triangular-shaped slab can be 

solved using the same moment equations 

mentioned in Table 2. Whereas, if the trapezoidal 

slab is converted to its equivalent rectangular shape, 

it can be analyzed and designed using the traditional 

rectangular two–way slab design using the 

coefficient method. 

 For triangular slabs, the slab sections with 

beams (TS-1 and TS-2) have the required area of 

steel slightly higher using the computer software 

compared to SDM approach with a percentage 

difference of 6% to 8%. However, for cantilever 

triangular slab sections(TS-3 and TS-4), the 

required area of steel obtained from the computer 

software and using the SDM method approach 

gives almost similar results with a percentage 

difference of 4% to 8%. The area of steel results 

obtained for the curved slab with beams (CS-1 and 

CS-2) and cantilever curved slabs (CS-3 and CS-4) 

are slightly higher and are more conservative using 

this SDM approach compared to the software 

results. Besides, the deflection results obtained for 

all slabs (regular and cantilever) are within the 

acceptable deflection range compared to the 

allowable deflection, according to ACI code of 

design (ACI 318-14), indicating good and safe 

design. 

 The results obtained from all of the selected 

irregular-shaped slab sections indicate that the 

simplified design method SDM is a safe, 

economical, and quick approach to design irregular 

(triangular and curved) slabs sections. 
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