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Abstract

The Structural Design of “AL Huda School” in Hebron City

Team Work:
Saad_allah Issa Jbareen thaer Sala shalaldeh
Noura Sami Jameel Rjoub Razan Ali Mohammed Manasrah

Samer Hani ALtaraweh

Supervisor:
Dr. Bilal Al-Masri

The aim of this project is to design the structural elements of all buildings. These
buildings consist of concrete and steel works that contains slabs, beams, columns
and foundations walls.

The project consists of one concrete building. This concrete building consists of four
stories. The building contain facilities that is designed to suit the needs of the
students according to the appropriate modern requirements.

Moreover, the designing of the project consists of many stages, which is represented
by examining the architectural sketches, choosing different kinds of structural
elements such as columns, beams and slabs that is not in contraction with the
architectural design. After that comes the stage of designing the structural elements
by using computer programs and then displaying the results as executive sketches.

There are many codes used in this project. Jordanian Building Code is used to
determine live loads. Uniform Building Code (UBC-97) is used to determine seismic
loads. In Addition, the American Concrete Institute’s code (ACI 318-14) is used for
structural analysis and designing sections.

The computer programs that has been used in designing the project are AutoCAD
2014, Atir 12, ETABS 2016, office 2010 and others.
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List of Abbreviations

e Ac = area of concrete section resisting shear transfer.

e As = area of non-prestressed tension reinforcement.

e A, =area of non-prestressed compression reinforcement.

e Ag=gross area of section.

e Av = area of shear reinforcement within a distance (S).

e At =area of one leg of a closed stirrup resisting tension within a (S).

e b =width of compression face of member.

o bw = web width¢ or diameter of circular section.

e DL =dead loads.

e d=distance from extreme compression fiber to centroid of tension
reinforcement.

e Ec=modulus of elasticity of concrete.

o f.: = compression strength of concrete .

o fy =specified yield strength of non-prestressed reinforcement.

e h =overall thickness of member.

e Ln = length of clear span in long direction of two- way construction:«

measured face-to-face of supports in slabs without beams and face to face.
o LL =live loads.
o Lw = length of wall.

e M = bending moment.

X1



Mu = factored moment at section.

Mn = nominal moment.

Pn = nominal axial load.

Pu = factored axial load.

S = Spacing of shear in direction parallel to longitudinal reinforcement.

Vc = nominal shear strength provided by concrete.

Vn = nominal shear stress.

Vs = nominal shear strength provided by shear reinforcement.

Vu = factored shear force at section.

Wc = weight of concrete.

W = width of beam or rib.

Wu = factored load per unit area.

® = strength reduction factor.
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4.1 Introduction:

Many structures are built of reinforced concrete: bridges, buildings, retaining walls,
tunnels, and others.

Reinforced concrete is logical union of two materials: plain concrete, which possesses
high compressive strength but little tensile strength, and steel bars embedded in the
concrete, which can provide the needed strength in tension.

Plain concrete is made by mixing cement, fine aggregate, coarse aggregate, water, and
frequently admixtures.

Understanding of reinforced concrete behavior is still far from complete, building
codes and specifications that give design procedures are continually changing to
reflect latest knowledge.

Structural concrete can be classified into:

= Lightweight concrete with unit weight from about 1350 to 1850 kg/m®.
= Normal weight concrete with unit weight from about 1800 to 2400 kg/m®.
= Heavyweight concrete with unit weight from about 3200 to 5600 kg/m®.
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Y-ATruss :

In architecture and structural engineering ,a truss is a structure comprising one or more triangular
units constructed with straight member whose ends are connected at joint referred to as nodes
.External force and reaction to those forces are considered to act compressive force .Moment
(torques) are explicitly excluded because , and only because, all the joints in a truss are treated as

revolute.

A planar truss is one where all the members and nodes lie within a two dimensional plane , while a
space truss has member and nodes extending into three dimensions.

Truss type:
The type of truss that will be use is low truss .

The design uses vertical member for compression and horizontal member to respond to tension .
what is remarkable about this style is that it remained popular even as wood gave way to iron, and
even still as iron gave way to steel . the continued popularity of the low truss is probably due to the
fact that the configuration of the member means that longer diagonal members are only in tension

for gravity load effects. This allows these member to be used more efficiently , as slenderness effects

related to buckling under compression loads (which are compounded by the length of the member )

will typically not control the design . therefore ,for give planar truss with a fixed depth ,the low truss
configuration is usually the most efficient under static, vertical loading.

2/

LA T el \SE
L A e AN -
Ry s e L

. Truss: (Y ¥-¥) Jsadl

AR



A i gl

Gallll) Juadl)

u.'\,uﬂ ‘_,Syls..yd‘ eLEJM .y
* Leie sac Calaal ¢ adals (Duct) 48 anidy el 2y 35 o

. (Ventilation) 4.5 .

el sla i ganad 2l 3 1 51 sgl g5 58 AIDMA (a1 (HVAC) il ollsi

|

y

(MEP Sheft )asslSuall 5 450 56 laaadll ¥
. (Drainage) >l s pall ¢

Lgmaladli) ol (A G gualad) al o ) Y

AutoCAD (2007+2014) for Drawings Structural and Architectural .\
.Microsoft Office (2010) For Text Edition .Y

Excel .Y

Atir 12 .¢

vy



Chapter 4
Structural Analysis And Design

Chapter 4 4
Structural Analysis And Design

4.1 Introduction.
4.2 Design method and requirements.

4.3 Check of Minimum Thickness of Structural Member.
4.4 Design of topping.

4.5Design of One Way-ribbed Slab (RG12).
4.6 Design of Beam(BG20) .
4.7Design Two Way Ribbed Slab.

4.1 Introduction:

Many structures are built of reinforced concrete: bridges, buildings, retaining walls, tunnels,
and others.

Reinforced concrete is logical union of two materials: plain concrete, which possesses high
compressive strength but little tensile strength, and steel bars embedded in the concrete,
which can provide the needed strength in tension.

Plain concrete is made by mixing cement, fine aggregate, coarse aggregate, water, and
frequently admixtures.

Understanding of reinforced concrete behavior is still far from complete, building codes and
specifications that give design procedures are continually changing to reflect latest
knowledge.

Structural concrete can be classified into:

= Lightweight concrete with unit weight from about 1350 to 1850 kg/m?®.
= Normal weight concrete with unit weight from about 1800 to 2400 kg/m®.
= Heavyweight concrete with unit weight from about 3200 to 5600 kg/m?®.

rv



Chapter 4
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4.2 Design method and requirements:

The design strength provided by a member is calculated in accordance with the requirements
and assumptions of ACI_code (318_08).

v’ Strength design method:

In ultimate strength design method, the service loads are increased by factors to obtain the
load at which failure is considered to be occurring.
This load called factored load or factored service load. The structure or structural element is
then proportioned such that the strength is reached when factored load is acting. The
computation of this strength takes into account the nonlinear stress-strain behavior of
concrete.
The strength design method is expressed by the following,

Strength provided > strength required to carry factored loads.
NOTE:

The statically calculation and the key plans dependent on the architectural plans.

Y Code: ACI 2008

UBC

Material :

Concrete:  B300.... Fcu =30N/mm*(MPa) For circular section

but for rectangular section ( fc'=30*0.8 =24MPa) .

Reinforcement steel : The specified yield strength of the reinforcement {fy = 420 N/mm?2 (MPa)}

v" Factored loads:

The factored loads for members in our project are determined by:
W,=12D_+16L_ ACl-code-318-08(9.2.1).

Y¢



Chapter 4
Structural Analysis And Design

4.3 Check ofMinimum ThicknessofStructural Member:

TABLE (4.1) — MINIMUM THICKNESS OF NONPRESTRESSED BEAMSOR ONE-WAY SLABS
UNLESS DEFLECTIONS ARE CALCULATED. (ACI 318M-11)

Minimum thickness ( h)
Simply One end Both end
Member . . Cantilever
supported continuous continuous|
solid one way
slabs L/20 L/24 L/28 L/10
Beams or ribbed
one way slabs L/16 L/18.5 L/21 L/8

FORRIB:
hminfor(oneend)=1/18.5 =5.4/18.5 = 30 cm

hminfor(both end continuous)=1/21=620.9/21 =30 cm

4.4 Design of topping:

v’ Statically system for topping :
Consider the topping as strip of (1m) width, and span of mold length with both end fixed in the ribs.

Wu

- 40 cm

Fig 4.1: topping load.
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v" Load calculations:

Dead load calculations:

Dead load from: oxyx1 KN/m
Tiles 0.03x23x1 0.69
Mortar 0.03*22 0.66
Coarse sand 0.07x17x1 1.19
Topping 0.08x25x1 2
Interior partitions 2.8 2.8
> 7.34

Table (4.2) : Dead load calculation Topping

Live load :

L. =5 KN/m?

L. =5KN/nm?x1.6m= 8 KN/m

Factored load :

Wy = 1.2 x7.34+ 1.6x5 =16.8KN/m.

w,L?
M, = =2
12

mu = 108 047 _ 0.224KN.— ofstripwidth
u= 12 = 0. .mofs ripwi

Check the strength condition for plain concrete, M, > M, where g = 0.55.
Mn=0.42 A \/ﬁ Sm (ACI 22.5.1, equation 22-2)

b.h?  1000.802
Sm =" =

= 1066666.67 mm?.

gM, =0.55x1xv/24 x1066666.67 x10~% =1.21 KN.m
oMn=1.21 KN. m>> My= 0.2160KN.m

No reinforcement is required by analysis. According ACI 10.5.4, provide As minfor slabs as
shrinkage and temperature reinforcement.

1
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Pshrinkage = 0.0018 ACI 7.12.2.1
As= pxbxhiopping = 0.0018 x1000x80 = 144 mm?/m.

Use bar g 8,As88=50.27mm?

# of bars =144/50.27

# of bars=3 bars.

Take 3¢8/m with As= 150.8mn?/m strip or 8 @ 300mm in both direction.

Step (s) is the smallest of :

1. 3h=3x80 =240 mm. control ACI 10.5.4
2. 450mm.
_ 280 _ 280 \
3. S _380( = ) =380 (;E) — 380mm
but
280 280
S<300 (f—s) =300 <§E}> — 300mmACI 10.6.4

4.5Design of One-Way Ribbed Slab(RG12) :

Requirements For Ribbed Slab Floor According to  ACI- (318-08).
BW > 10Cm. ..ot ACI(8.13.2)

B 3. W o ACI(8.13.2)
Select h=32cm<3.5*12=42 cm
H>Ln/12>50mMm .o ACI(8.13.6.1)

Select tf=8cm

v’ Statically system and Dimensions

Yv
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Fig 4.2: Rib slab (RG12)
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Load calculations :

*Dead load:

Material W=hxyxb(KN/M)
Tiles 0.03*23*0.52= 0.359
Mortar 0.03*22*0.52= 0.343
Course sand 0.07*YV*0.52= +,714
Topping 0.08*%25*%0.52= 1.04
R.crib 0.24%25%0.12=0.72
Hollow block 0.24*%1+*0.4= 0.96
Plaster 0.03*22*%0.52= 0.3432
Interior partition | 2.8%0.52=1.456

Total dead load 5.84KN/m

Table (4.3): Dead load calculation Topping of rib 12
Dead load /rib= 5.84KN/m

Live load =5KN/M?

Live load /rib = 5KN/m? x 0.52m = 2.6KN/m.

Use bars @ 12

*The effective flange (be) :

1) be Si = @ = 1675mm

2) besbw +16hf=120+16*80=1400mm
400 | 400

3) be< center to center spacing between adjacent beam = - + 5 + 120 = 520mm

Take be=520 mm

Y4
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Moment/Shear Envelope (Factored) Units:kN,meter

Moments: spans 1to 8
-23.3 -23.3
-20.2 -19.7 -20.2 -18.8
-13.5/\ -
95 -10.6/\-10.7 -10.3/\-10.3 -10.7/\-106 .95/\ .98 12.4
I141I I1 . Il . I15 o B
L i yslel | 38 41 | I 1 /Sisl 1 \ 'l |
53 0. g lo.
T 7 0.71 .63 }
2
12,5 12. 12. 12,5 10.7
18.1 18.1
174 261 | 217 218 | 217 218 | 217 218 | 217 218 | 217 218 | 217 218 | 261 174
I T T T T T T T T T T T T T T T 1
Shear
-29.7
-25.2 -24.8 -26.2 -25.7 -25.9 -25.5 -26.8
203 -21.8 -21.2 215 -21. -22.4 -20.1
-15.6
L 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T T T T T T LI
15.6
20.1 224 21. 21.5 21.2 21.8 20.3
26.8 255 25.9 25.7 26.2 24.8 25.2
29.7
Reactions
Factored
- 11 11 1 11 1 1 1 [ |
1 11 11 1 11 11 1 11 T
DeadR 12.02 34.57 29.38 30.8 30.33 30.8 29.38 3457 12.02
LiveR 8.09 21.92 20.89 21.35 21.08 21.35 20.89 21.92 8.09
Max R 20.11 56.49 50.28 52.15 51.41 52.15 50.28 56.49 20.11
Min R 11.06 42.92 36.06 38.4 37.79 38.4 36.06 42.92 11.06
Service
DeadR 10.02 28.81 24.49 25.67 25.27 25.67 24.49 28.81 10.02
LiveR 5.06 13.7 13.06 13.34 13.18 13.34 13.06 13.7 5.06
Max R 15.07 4251 37.54 39.01 38.45 39.01 37.54 4251 15.07
Min R 9.42 34.03 28.66 30.42 29.94 30.42 28.66 34.03 9.42

Fig 4.3: Shear & Moment Envelope Diagram (RG12)
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*Design of positive moment:
The max positive moment in all spans of rib 12 =18.1 KN.m
M, = 18.1 KN.m.

Assume bar diameter g 12 for main positive reinforcement.

d h cover - dst|rrups == 320 20 10 - = 284 mm.

Check if a>h; to determine whether the section will act as rectangular or T- section,
- ’ hy
Mnr =0.85. fc. be. hy.(d — 57)

:0.85><24><520x80x(284——)x10 6 = 207.07KN.m

M 18.1
Mn>— = —= 20.1 KN.m, the section will be designed as rectangular section with
(/) 0.9
be =520 mm.
M, _  181x10°
Rn= oba ~ 0oxszoxzas? ~ 0 479Mpa.
_ fy — 420 — 20.588

0.85f.  0.85x24

o= l<1 . Z-m-Rn) __1 <1 _ \/1 _ w> = 0.001154
m \ 420 20.588 420

As req = p.b.d = .00+ 1154x520%284= 170.5mm?

*Check for As min.

As minis the maximum of :-

Asmin =0. zsmb d>—b d

1. Asmin =0. 25@ 120 x 284 = 99.8mm?

2. Asnmin : 120 x 284 = 113.6mm? Control

£
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---------------------------------------------------------------------------------------------------------------------------------

Check for strain:

Asfy, _ 226.19x420

4 =585b fr T 085x520x24 8.95mm
a 8.95

c=—=—=10.536 mm
By 085

d—c 284 —-10.536
>=0.0 3(

& 0003( c 10.536 ) 078 > 0.005 Ok

*Design of negative moment:
My =-13.5 KN.m.

Assume bar diameter g 12 for main positive reinforcement.

d =h- cover - dtimps— 2 = 320 — 20 — 10 — 2~ = 284mm.

M, _  135x10°
Rn= obd%? ~ 0.9x120x2842 1.55 Mpa.
=ty _ _*0 _50.588

" 0.85f.  085x24

p=l<1— ’1_2.m.Rn)= 1 (1_\[1_M> = 0.00384
m 420 20.588 420

A req = p.b.d = 0.00384x120x284= 130.9mm?

*Check for As min.

As minis the maximum of :-

Acmin =0.25<p d>1*p d
[y f

y

¢y
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1. Asmin =0.25% 120 X 284 = 99.8mm?

2. Asmin =22 120 x 284 = 113.6 mm? Control
420

Asyrequired: 1309 mm2

------------------------------------------------------------------------------------------------------------------------------

Check for strain:

Asf, _ 157.07x420

4=, 85b LT 085x120x24 26.9 mm
c=2 =22_31.69mm
By 085
d—c 284 — 31.69
& =0.003 (T) = 0.003 (T) =0.0239 > 0.005 0k

v" Shear Design for (RG12):

V, at distance d from support= 25.2 KN

Shear strength V¢, provided by concrete for the joists may be taken 10% greater that for
beams. This is mainly due to the interaction between the slab and closely spaced ribs. (ACI,
8.13.8).

Ve == A \[feb,d =224 x 120 x 284 x 1073 = 30.6KN

7 V¢ =0.75x30.6 =22.95 KN.
0.5 2V, =0.5x22.95 =11.47 KN
058 V< i< gV,
So

vu 25.2

Vg = ?—vczm—306=3KN

ty
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1

Vsmin = 1c/fC by d=-24 + 120 + 284 = 10.43

vs,min

W=

Vgmin = 11. 36KN> v = 3 KN

shear reinforcement are required.

Take vs = Vg i = 11.36KN

Use2leg @ 8.
A, =100.5 mn?

_Avxdxfy
$= vs

_ 100.5*284*;}20 —1055.25 mm

11.36+10
284

Smax = 7= 5 = 142mm or

Use2leg @8 @150 mm.

t¢

b, d == ; 120 + 284 = 11.36 KN

....... control

Smax < 600mm



Chapter 4
Structural Analysis And Design

4.6 Design of Beam(BG20) :

v" Load calculations:
Load calculations for BG20:

The distributed Dead and Live loads acting upon BG20 can be defined from the support reactions of
the RG11 and RG12 .

1. FromRib11
The maximum support reaction (factored) from Dead Loads for Rib11 upon B20 is
27.716 KN . The distributed Dead Load from the RG11 on BG20:

DL =27.72/ 0.52= 53.3 KN/m
Live Load calculations: The maximum support reaction (factored) from Live Loads for

RG11lupon BG20 is 13.702 KN .

The distributed Live Load from the RG11 on BG20:

LL =13.7/0.52= 26.35 KN/m

2. From Rib 12
The maximum support reaction (factored) from Dead Loads for Rib11 upon B20

Is 28.81 KN . The distributed Dead Load from the RG11 on BG20 :
DL =28.81/0.52 = 55.4 KN/m

Live Load calculations: The maximum support reaction (factored) from Live Loads for

RG1lupon BG20 is 13.7 KN .

The distributed Live Load from the RG11 on BG20:

LL =13.7/0.52 = 26.34 KN/m

¢o
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Fig 4.4: BG20

£



Chapter 4

Structural Analysis And Design

-465.
-360.1 -392.5
1.33 — %
= PIX: —+—
S 7 1.24]2.17 19
706~ - ! \
402.9
| 2.68 I 4.02 | 2.31 ?214!
Shear
4061 4333
21
} } } } i
205.9 2687 3175 291
Reactions
Factored
L 1 1 l 1 [
1 LI I 1
DeadR  180.26 458.11 -29.22
LiveR 115.64 292.68 50.24
MaxR  295.91 750.79 21.01
Min R 178.84 517.23 -96.06
Service
DeadR  150.22 381.76 -24.35
LiveR 72.28 182.92 31.4
Max R 2225 564.69 7.05
Min R 149.33 418.711 -66.13

1A%
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Moment/Shear Envelope (Factored) Units:kN,meter

1 2 3
2
| |

Min M 0.0 -465.0 0.0
Max M 0.0 -293.9 0.0
MspMn -360.1 -26.0
MspMx -229.4 1.9
M Max 1.9
M Min -175.4
Mmn=0 @ 0.0 1.3 0.0 26
Mmx=0 @ 0.0 1.2 22 26
mx -M @ 22
mx +M @ 2.3
V max -266.6 96.1
V min -433.3 -21.0
DReac 458.1 -29.2
LReac 2927 50.2
Max R 750.8 21.0
Min R 517.2 -96.1

v" Flexural Design for (BG20) :

Determine of Mnmax :

18
d=400-40—-8—-—=343mm

c=_d=

2

3
=*343 = 147 mm

7

a=B.c =147+ 0.85 = 124.95 mm

Mnmax = 0.85fcab (d- % ) = 0.85%24*124.95* 800 *(343 -124.95/2) *10°= 572 KN.m

Mnmax =402.9/.85 =474 KN.m < 572 KN.m

Design as singly reinforcement

£A
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Design for positive moment:

1) Mu = 402.9 KN

x M, 402.9 x 106 P
n= = = 4. a.

ObdZ 0.9 x 800 x 3432 p
m=—tr_—_%20 _ 9058

~ 0.85f.  0.85x24

o= l<1 _q- Z.m.Rn> _ 1 (1 B Jl B 2><20.58><4.75> — 0.013
m \/ 420 20.58 420

As = p.b.d =0.013%80%x34.3 = 35.85 cn?.

Check for Asmin.

Asmin =0.25Y¢ b d > *p d
fy 7

Asmin 20.25% 80 x 34.3 = 8 cm?

As min =% 80 x 34.3 = 9.14 cm? Control.

As,min: 9 14‘ sz < As = 3585 sz

Check spacing :

S= 800—40*2—183*2—04*18) =38.2mm >25 .. OK

Check for strain:

_ Asfy _ 38.9x420x100 _
4 =0 85p fl T 085x800%x24 100.1mm
c=2 =101 _ 44778 mm
B, 085
—0.003 (—d _ C) —0.003 (343 — 117. 78) =.00573 > 0.005
& =0 c )77 117.78 )~ :

1

0k
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Design for Negative moment :

1) M, = -392.5 KN.m

M 392.5x10%
R,=-—"% = =4.63Mpa.
" 5bd2 ~ 0.9x800x3432 p

420
m=_Jtr —

~ 085, 085x24 20.58

p=l<1 _[q _Z.m.Rn) _ 1 (1 _\[1 _M) =0.0126
m \/ 420 20.58 420

As = p.b.d =0.0126x80x34.3 = 34.78 cnr.

CheCk fOf Asymin

Asmin =0.25Y¢ b d >*p d
[y f

y

Asmin =0.252% 80 x 34.3 = 8 cm?
420
Asmin :% 80 x 34.3 = 9.14 cm? Control.

Asymin: 914 sz < As = 3478 sz

--------------------------------------------------------------------------------------------------------

Check spacing :

_ 800-40+2-8+2—(14+18) _
= o =

S 38.2mm > 25 .. OK

Check for strain:

Asfy, _ 35.6x420x100

= = =91.62mm
0.85b fL. 0.85x800x24
a 9162
c=—=——-=107.7mm
B; 085

d—c 343 —107.7
& =0.003 (T) =0.003 (—) =0.00655 > 0.005

107.7
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Design for negative moment:
2) My=-26 KN.m

N 26 x 106 0307 4

n = = = . a.
Obd% _ 0.9 x 800 x 3432 p

m=—tr_—_*20 _ 9058

"~ 0.85f.  085x24

p=l(1 _[q _Z.m.Rn> _ 1 (1 _\[1 _M) = 0.00074
m \ 420 20.58 420

As = p.b.d = 0.00074x80%34.3 = 2.03 cn?.

CheCk fOI’ As'min .

Asmin =0.25p d>1*p d
[y f

y

Asmin :0.25% 80 x 343 = 8 cm?

Asmin :% 80 x 343 = 9. 14 cm? Control.

Asymin: 914 sz > As = 203 sz
useAsymin: 914 sz

.......................................................................................................................

Check spacing :

_ 800-40+2-2+8—(4x18)
- 3

S =258.6 mm > 25 .. OK

Check for strain:

_ Asfy _ 10.17 x420x100
T0.85bf.  0.85x800x24

= 20.69mm

a 20.69
C—Z;—1 = o8 24.34 mm

—0.003 (d_ c) —0.003 (263 _24'34) = 0.0294 > 0.005
s =1 c ) 24.34 - '

o)

0k
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v" Shear Design for (BG20):

1. Vy=268.7 KN

Ve =</fc'b, d == 124 «800 343 + 1073 = 224. 04KN

® V.= 0.75*224.04 = 168.03 KN

shear reinfo rcement are required .
Use 4 leg @ 10 .
Av = 314.2 mn? .

Vs =V — @V, =268.7 - 168.03 = 100.67 KN

Afyed  314.2 420 343

S = = =449.6
v, 100.67 = 1000 mm
d 343
Smax = 7= 3 = 171.5 mm (control) OT Spax < 600mm

Use 4 leg @ 10 @ 15 cm .{ near of two edge spans A.C }

oY
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2. Vy,=406.1 KN , near of midle span .

1

Ve =% fc'b,d == -v24x800+*343 1073 = 224.04 KN

T 6
® V= 0.75*224.04 = 168.03 KN
shear reinforcement are required .
Use 41leg ® 10.
Av = 314.2 mm? .
Vs =V, —® V;=406.1 — 168.03 =238.07 KN

Ayfye d _ 314.2 %420+ 343

S = . T~ 23807-1000 _ 206-46mm
d 343
Smax = 7= 5 = 171.5mm  (control)

Use 4 leg @ 10 @15 cm.

oy

(control)

OT Spax < 600 mm
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