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Project Abstract

The idea of the project is summarized in designing the construction of a Hotel in Betsahoor
town near Bethlehem city. The project includes all the necessary details.

The Importance of this Project is to serve tourist in the area where the hotel is away from
Shepherds' Fields around 100 m, beside that Betsahoor town having no any hotels.

The building consists of seven floors, basically consist of rooms for tourist, Cafeteria with
kitchen, tow stores and bid meeting hole, beside the existence of main facilities that make
the building in active service from toilets, stairs and elevators.

With existence of different services, the need of making design difference is established, such

as the hole and its need for big space there will be use for different kind of slab, and using
drop beams for places that needs long spaces without any structural item for example. The
design will be based on the needs of American Concrete Institution (ACI -318).

from its public library, administration, cafeteria, book fair, as well as a theater for 140 people.
The building consists of three blocks. The first block contains the reception space,
administration and cafeteria. These blocks at different levels and heights, to be branched into
the public library space, theater or exhibition associated with an external corridor.

As a result of the large size of the library and the presence of diversity in the form and
especially for the existence of a large theater, we will be using a different types of structural
elements such as the diversity of slabs and the use of drop beams so that it can carry loads in
the long distances between columns, and will be designed based on the requirements of the
US concrete code (ACI -318).

Allah grants success.
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List of Abbreviations

Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.

A = area of non-prestressed compression reinforcement.

Ag = gross area of section.

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

At = area of one leg of a closed stirrup resisting tension within a (S).
b = width of compression face of member.

bw = web width, or diameter of circular section.

C.= compression resultant of concrete section.

Cs = compression resultant of compression steel.

DL = dead loads.

d = distance from extreme compression fiber to centroid of tension

reinforcement.

Ec = modulus of elasticity of concrete.

f. = compression strength of concrete .

fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

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 of beam or other supports in other cases.

LL = live loads.

Lw = length of wall.

M = bending moment.

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.

W(c = weight of concrete.

W = width of beam or rib.

Wu = factored load per unit area.

® = strength reduction factor.

€. = compression strain of concrete = 0.003.

€ = strain of tension steel.

€= strain of compression steel.

p = ratio of steel area..
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4-1 Introduction:
Many structures are built of reinforced concrete: bridges, buildings, retaining walls, tunnels

and others.

Reinforced concrete islogical 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/m3.
=  Normal weight concrete with unit weight from about 1800 to 2400 kg/m3.
= Heavyweight concrete with unit weight from about 3200 to 5600 kg/m3.

4-2 Design M ethod and Requirements:

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

> 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.

Thisload 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.
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NOTE:

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

Code:
ACI
UBC

Material:
Concrete -B350
fc'=35N /mm?(MPa) For circular section

but for rectangular section ( fc'= 35* 0.8 = 28MPa ).

Reinforcement steel:

The specified yield strength of the reinforcement {fy = 420 N/mm? (MPa)} .

v’ Factored loads:
The factored loads for members in our project are determined by:
W,=12D_+16L, ACI-code-318-08(9.2.1).

4.3 Checkof MinimumT hicknessof Structural Member:

Table (4-1): MinimumThicknessof Nonprestressed Beam or One-Way Slabs
UnlessDeflectionsare Calculated. (ACI -318M-11).

Minimumthickness ( h)
Simply One end Both end
Member . . Cantilever
supported continuous continuous
solid one way
L/20 L/24 L/28 L/10
slabs

Beams or ribbed
one way slabs L/16 L/18.5 L/21 L/8

Table (4.1): Checkof Minimum Thicknessof

StructuralMember.
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For Rib :
hminfor(one endcontinuous)=L/ .5=500/18.5=27.02 cm

hminfor(both endcontinuous)=L/21=500/21=22.9 cm

Take Slab Thickness h=32 cm >h,in=27.02cm

H=32 cm, ( 24 cm Hollow Block + 8 cm Topping )

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.

"ul""-"i,:l

L 50 cm -

Fig4.1: Topping Load.
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v' Load Calculations:

Dead L oad:
No. | Partsof Rib Calculation
1 Tiles 0.03*23*1 = 0.69 KN/m
2 Mortar 0.02¥22*1 = 0.44 KN/m

3 Coarse Sand 0.07*17*1=1.19 KN/m

4 | Topping 0.08*25*1 = 2.0 KN/m
5 Partitions 15*1=15 KN/m
Sum = 5.8KN/m

Table (4.2): Dead Load Calculation of Topping.

Nominal total dead load = 5.8 KN/m

Nominal total live load = 4K N/m?.

LiveLoad :
L. =4 KN/m?

L, =4 KN/m?x1m=4KN/m

Factored Load :
Wy = 1.2 x5.8+ 1.6x4 =13.36 KN/m

Check the strength condition for plain concrete, oM, > M,, where g = 0.55

M,=042)\ f! Sn(ACI 225.1, equation 22-2)

@M, =0.55x0.42x1x+/28 x1066666.67 x107% =1.3 KN.m
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_ Wyt

My = 0.28 KN.m (negative moment)

2
M= i‘—t = (0.14 KN.m (positive moment)

4

oMp>> M= 0.28 KN.m

No reinforcement isrequired by analysis. According to ACI 10.5.4, provideAsminfor dabs as
shrinkage and temperature reinforcement.

Pstrinkage= 0.0018 ACl 7.12.2.1
As= pxbxhigpping =0.0018 x1000%80 = 144 mm?/m
Step () isthe smallest of:
1. 3h=3x80=240 mm ControlbyACI 10.5.4
2. 450mm.
L8 _.:ﬂ
]

3. $=380 — —2.5C, = 380
fs 3420

3

—2.5.20 = 330mm ACI 10.6.4 OR

S <300 ﬁﬂ =300 mm
5

Take @8 @ 200 mm in both direction , S= 200 mm <Syax =240 mm ... OK

Fig 4.2: OneWay Rib Slab (R1).
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Requirements For Ribbed Slab Floor Accordingto ACI- (318-08) .

PW = 20CM. ..o ACI(8.13.2)

h<35%DW oo, ACI(8.13.2)

Select h=32cm<3.5*15=52.5 cm

tF2 Ln/12250mMm ..o ACI(8.13.6.1)
Select tf=8cm

< Material:

P concrete B350 Fc' = 28 N/mm?
P Reinforcement Steel fy = 420 N/mm?

«» Section:

B =550 mm

Bw= 120 mm

h= 320 mm

t=80 mm
0d=320-20-10-14/2= 283 mm

T U UTUTUTU

Statically System and Dimensions:. v/

Fig 4.3: Statically System and L oads Distribution of Rib(R1).
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v" Load Calculation:

Dead Load:
No. | Partsof Rib Calculation
1 Tiles 0.03*23*0.55 = 0.38 KN/m/rib
2 Mortar 0.03*22*0.55 = 0.36 KN/m/rib

3 Coar se Sand 0.07*17*0.55 = 0.65 KN/m/rib

4 | Topping 0.08*25*0.55 = 1.1 KN/m/rib

5 RC. Rib 0.24*25*0.15 = 0.9 KN/m/rib

6 Hollow Block 0.24*10*0.4 = 0.96 KN/m/rib

7 plaster 0.03*22*0.55= 0.36KN/m/rib

8 partions 1.5¥0.55= 0.82 KN/m/rib

Sum = 5.6KN/m/rib

Table (4.3): Dead Load Calculation of Rib(R1).

Dead Load /rib =5.6 KN/m

Live Load:
Liveload = 4 KN/M?

Liveload /rib = 4 KN/m? x 0.55m = 2.2 KN/m.

% Effective Flange Width ( b.):ACI-318-11 (8.10.2)

b For T- section isthe smallest of the following:
b, =L /4 =500/ 4=125cm
b, =12+ 16t =12+ 16 (8) = 140 cm

b, = be < center to center spacing between adjacent beams = 55 cm. Control

B For T-section = 55cm .
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Moments: spans i

Fig 4.4: Shear and M oment Envelope Diagram of Rib (R1).

- - Moment Design for (R 1):

Design of Positive Moment for (Ribl):(Mu=22.2KN.m)

Assume bar diameter g 14 for main positive reinforcement

d =h- cover - dimpe— =% = 320 —20 — 10 —=* = 283 mm

Check if a>h; to determine whether the section will act as rectangular or T- section.
Mur =0.85. £/ by hiy. (d — 1)

1]

=0.85 %28 ®¥ 550 x 80 ® 283 —¥ ¥ 107" = 254.47KN.m
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M2

% K = 26.12 , the section will be designed as rectangular section with,e =550 mm.

iy 2612100 _
R Pbd? T posssoKies? 0.658 Mpa
m=— =22 _=176
{LB5f hB5xZE
p=L 1— 1-imf o Log g BORHES _000166

Asreq = p.0.0 = 0.00166 x550x283 = 258.38. mm?

Check for Asmin:

A's min= m(bw)(d)ACl -318 (10.5.1)
4(fy)

A's min=123.7
. 14
A =——(bw)(d
smin (fy)( w)(d)

A's min=141.5 controls
ASe= 258.38mm? >Asyin= 1415 mm?  OK

Use 2 14 Asprovides= 307.87MM>>As equires= 270.18 mm?.... Ok

— 150—40—-Z0—-[2x14]

S = | =52mm=>d,=14>25mm OK

Check for strain:

_ Asfy 30787420

T0BSh [ | DBSwBSoNzE 9.878 mm
X= ;—1 = % =11.62 mm
d—x 283 —11.62

£, =0.003 D = 0.003 162 =.07 = 0.005 0k
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Design of Negative Moment for(Ribl1): (Mu=-16.9 KN.m)

d =h- cover - dgmpe— - = 320 — 20 — 10 — = = 283 mm

oMy o 1aww1g®
R= o = poEpe = 0.426 Mpa
Iy 420
m=——=——--—=176
1BSf .B5=28
p:ﬁ 1— . :-'-::I-:u HL -:-b 1— 1— :.'-\E:‘:z.:‘lu.mt’,u ~ 0.000984

Asreq = p-b.d = 0.000984x550x283 = 153.16mm”

Check for Asmin:

A's min= m(bw)(d)ACl -318 (10.5.1)
4(fy)

A'smin=123.78
.14
A =——(bw)(d
smin (fy)( w)(d)

A s min=141.5controls
ASe= 153.16mm? >Asyn= 141.5mm*  OK

Use2 @14 Asprovided= 307.87mm2>As[le ireg= 153.16mm? ... Ok

— H0—40-Z0—-[2x14]

S = | =32mm=>d,=14>25mm 0K

Check for strain:

a= ﬂt'l'\', = 36::‘.3??3&4;:1:1 = 9.878 mm
185k J)  0.BSNE50zE
x=- == = 1162 mm
& uora
d—x 283 —11.62

£, =0.003 g W 0.003 —Tiex 0.07 = 0.005 ok
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Shear Design for (R1):

V, at distanced from support=24.2 KN

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

10053 =~ 2=
i 420

— 5 = 1.055m

MM/ Mip

Ve== [lbyd ==v28 x 150 x 283 X 10~ = 4118 KN

S maxa# = 157mm

Smax - <600mm

Take (2leg stirrups) 28 @ 140 mm

«S0.24

A, = 2
]

= 670.133 gV =0.75x41.18 =30.885 KN

0.5 9V =0.5%x30.885=15.44 KN
050V<V« <@V,

for shear design, minimum shear reinforcement isrequired (4., ,,,), Reinforcement but not
for exception..

Use stirrups (2 leg stirrups ) 2 8@150 mm , A, = 2 x 50.26 = 100.53 mm?

_b s b5
Avmin =3 Je T30 25

.} g

e

AVmin=100.53 :,LE \/2_8% — 5 =1.145m
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4.5 Design of Beam :

Fig4. : Design of Beam (1).

< Material :
P concrete B350 Fc' = 28 N/mm?
P Reinforcement Steel fy = 420 N/mm?
“» Section :
P B=50cm
P h= cm(drop=8cm)

P d=400-40-10-20/2=340 mm



Chapter Four Structural Analysis and Design

b
v' Statically System and Dimensions:

Fig4. : Statically System and L oads Distribution of Beam (B 1).

v' Load Calculations:

kinmente:  spans 140

Shear

1803
ST

Fig 4.7: Shear and M oment Envelope Diagram of Beam (B1).
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v' Moment Design for (B1):

Flexural Design of Positive Moment for (B1):(Mu=156.6K N.m)

Determine of My max

d=400-40-10-20/2= 340 mm

=2d =3 340 = 1457
1—7 —7. — mm

a=H.x = 1457 « 0.85 = 123.86 mumn

Mnma= 0.85+f, =a*b(d- = )=0.85*28*145.7*1000* (340-145.7\2 ) *10°=926.385

KN.m

(S8R ]

@ Mnma = 0.9* 926.385= 833.75KN.m>156,6KN.m .

Design as singly reinforcement

M, 1566 10°

= o _—15M
Rn = Ghd ~ 09 % 1000 % 3307~ -oMpa
=B _—_ 0 _476
B35/, U.B5xZEE
p=— 1- 1-"08 =— 1- 12222 =0,0039

As = p.b.d = 0.0039%x1000x264 = 1326mm?

Check for Agmin:

_ Affee _ ;
ASnin = W(bw)(ol) = 1070.9 mm

ASin = %(bw)(d) = 1133.33 mm’Controls

Asreq= 1326mm?

Use 5g 20Bottom, A= 1570>Asreq=1326 Ok
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Check spacing :

g = SA0E-0HITAN — 50 mm>=d, =25 >25mm OK

5

Check for strain:

=ty o UM 35 79mm
1.85h $BOXID0XED
x=2 =27 _ 45 63mm
:, {.B
0003 97 o003 24074583 _ 400~ 0005
L hnhe x 4563 '

Flexural Design of Negative M oment for (B1):(M u=137.8K N.m)

M,  1378x10°
T @Bhd? 0.9 % 1000 x 3407

Rn = 1.324Mpa

= fy 420 ~176

085 0.BSxEe

1 2m.A | Ix]76x]1.324
p=— 1— 1—=—" = 71— 1-—=—"7"="7
m 420 176 420

= 0.003245

As=p.b.d = 0.003245x1000%x340 = 1103.3 mm?

Check for Agmin:

_ yffet _ 5
ASnin = W(bw)(d) = 1070.9mm

ASnin = %(bw)(d) = 1133.333 mm?Controls

As1103.3

Use5g 18 A= 1272.34 >A=1133.33 -Ok

0k
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Check spacing :

BOO—40-2—20~ 5%E8H
K

S;

=1525mm > dy =25 =25mm 0K

Check for strain:

_ gy 127234W420
a_::.u';'.h 74 T pEsxionoez 22.45mm
X= :—J - % = 26.41 mm
a—x 341 —-2641
£, =0.003 = 0.003 —————— =10.0357 =0.005 0k

2641

v Shear Design for (B 1):

Vymax = 150.8 KN.

d=h — cover — dypirryp —'J,—.‘ =400 — 40 — 10 — — = 341 mm.

Ve :lh fbd= lh\/% % 1000 x 341 x 10~ = 300.73 KN
S max - d/2=170.5mm

Smax —<600mm

Take (2 leg stirrups) @8 @ 150 mm
A_v=(2*50.26)/0.15=670.133

2V ¢ =0.75x300.73 =255.54 KN

0.59Vc=0.5%30.885=112.7 KN

0.58Vce<Vu<gVce

for shear design, minimum shear reinforcement is required (A_(v,min)), Reinforcement but
not for exception..

Use stirrups (2 leg stirrups ) g 8@150 mm , Av = 2x 50.26 = 100.53 mm?2
Avmin =1/16 V(f_c™') (b_w 9)/fyt=1/3 (b_w s)/fyt

Avmin=100.53 =1/16 V28 150/420 - s=1.181m
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4.6 Design of Two Way Solid Slab :

Two way Saolid Slak for stairs

Figure 4.8 : Two way solid slab

The overall depth must satisfy ACI Table (9.5.3):
Min H (deflection requirement):
H = L/24 = 570/24 =23.75

For two way solid slab, will use thickness of dlab 25 cm.

No. | Partsof Rib Calculation
1 Tiles 0.03*23*1 = 0.69 KN/m
2 Mortar 0.02%22*1 = 0.44 KN/m

3 Coarse Sand 0.07*17*1=1.19 KN/m

4 plaster 0.02¥22*1 = 0.44 KN/m

5 RC. Soliddlab | 0.25*25 = 6.25KN/m"2

6 Partitions 2.3*1=2.3KN/m
Sum = | 11.31KN/m
Table(4.4): Dead Load Calculation of solid slab.
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Live Load For Solid slab = 4*1 =4Kn/m
(Vu=74.7 Kn)

Assume bar diameter g 12 for main reinforcement
d=h- cover —= =350 —20 — = = 324 mm

Ve=+ fc'b,d== -v24+1000 = 324 = 264.5KN
®* V.-0.75* 264.5 = 198.4 KN>Vu=74.7 KN...... Thickness Is Enough (No need for
shear)

1- Design of Bending Moment ( Mu=102.7 KN/m) :-

d =h- cover —=* =350 —20 — = = 324 mm

_ My 102.7win®
" abd? T powion0x3zsd

=1.09 Mpa

Iy 420
m= ooy x
hB5[ L B5xE4

=206

1 2L 1 2MZ0.6x1.049
p=2 1- 120 L, o DaOen9
m 424 2l 424

Asreq = p.0.0 = 0.00266%1000x324 = 862.2 mm?

= 0.00266

Ch&k fOI’ AS, min:'

fc¢
ou)d) Y22 w1000+ 324
4* 420

Aspin = HTY) = = 944.8 mm?

22 ow)(d) 4+ 1000+ 324

Asmin = () = 420 = 1080 mm?Controls

Use 812 @125 mm ,Aspr ovided= 904.32 MM>>As equired= 862.2 mm>... Ok
Number of barsrequired in 1m strip = 904.32/113.9 = 8 bars

Thenuse8 g 12@ 12.5 cm

Check for strain:
_ -'1.-...'.\- Qi 32 420

= =18.61cm

L o z
0B5h Y 0BEEI0D0S

By ih83
324 - 219

i .
£.=0003 —= =0003 2X=__2=7 _ 00412 =0.005 0k
. X 219

As,reg= As,min =0.0018* 1000* 250 = 450 mm2
Use @12 @ 200 mm As, provided= 569.5 mm2 >As,requir ed= 450 mmz2... Ok

[]Top Reinforcement :

As,min =0.0018* 1000* 250 = 450 mm2
Use mesh @12 @ 200 mm .
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4.7 Design of Column (C7) :

4-8-1 Design Data:
The following table and figures gives the design parameters of column (11) Ground Floor:

Dead load (service) 4000 kN

Live load (service) 1200 kN
Length 4.47m

k 1 (Braced)

D T0cm

F 420 Mpa

F g 28 Mpa
Concrete cover 40mm

Bar size @25 mm

Type of load Concentrically Loaded

Table (4-5): Design Data of column (1).

4- -2 Factored L oads:
=120+ 16L
B, =12 4000 +1.6(1200) = 49920 kN

4- -3 Selecting Column Dimenssion:

AssumAst = 0.015Ag

@Pn, max = 00.85[0.85. fr Ag—Ast + Ast. Fy|

49920 = 10* = 0.75*0.85[0.85* 24* (Ag-0.015Ag)+(0.015Ag* 420)]
Ag = 2966.8 mm’

Ag=n/4 . D?

2966.8 - /4 . D?

D= 614.75 mm, take D= 700 mm
2 2
Ag=m/4.700 =384650mm
0Pn max = IIIO.85|_O.85.24 384650 — Ast + Ast. 420[
2
Ast=10732.23 mm

2 2
Use (23925 with As= 11270mm  >Asgt= 10732.23 mm )
g = Ast/Ag=0015
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Design Spiral rein. :

Use Spiral @10 with As=78.54 mm2
Dch= D-2.Cover

Dch = 700-(2* 40)=620 mm

Ag=T/4. D2 :3846.50m2
Ach=T1/4. Dch2 =3017.54 cm2

5= 0.45 L. . 1 £ =0.0145

Ach C
- 4as Dch—ds
Lihe 5.Dch2
_4=7854620—10 0.0145
S =" 6202620
S=34.38cm
Check for codereq. :

1- clear spacing longitudinal bar diameter of the centroidial circle of bar:

1-700-40*2-10*2-25 = 575 mm

w=575—(23= 25)

33 65 mm

clear spacing =

56 mm > 40 mm
>1.5db=1.5*25=37.5cm
2- 0.01<pg = 0.0164< 0.08
3- NO of bar 23> 6- for circular member enclose by spiral -ok
4- min. spiral @10 - ok
5- clear spacing for oneloop :
Clear spacing = S-ds=75- 10 =65 mm
25 mm <65 mm< 75 mm —ok

Figure 4.9 : Detailsof column.
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