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CALCULATION FOR MAIN INTERCEPTOR MANMHOLE (1)
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TCALCULATION PARAMETER :
A Goomely dirmension -
High of manhole H = 7 i
Dopth of manhole = &8 I
Width of marhole g = a2z I
Langth of manhole A= 3.7 m
Thickness of cover siab i, = 0.25 i
Thickness of wall t= 0.6 rm
Thicrness of bottom siah o = a7 I
=01 +quw \
(OO greund fevel
1= 0.5 dn= 0.25 —
D=4 H 7 —
_ ; :'l._
d= 0.7 =% s
(T e
B .Malenal parametar ;
Grade of concrele: 214
An= o kofom?®
IR 3.6 kgfom?
Weight of concrate; y = 25 T
Sl stross: Ra= 1600 koyform?
C. Geology condiians
Ground water lowel: + 300
Weight of soil: 4 1.8 Tim*




Seil intemal friction angle - @ = 20Y - 0349066 [RAD)

ko=t (45" -5y = 05
2. OPERATING LOAD : ground water is up to ground surface level (permanant case)
A. Vehicle laad -

WVeahicla type: HI0 5o design load is calculaled as following formula:
Fu = [1+2PA,
Where: P, weight of back wheel = 12 Ton
W, widlh af occupied area of vehicle W, = 275 m
i, impact coefficient, i 0.3
P, = 11.35T/m
Oy = FdefB+t) 4.05 T/m?
Harizantal wehicle load from bath sides of the manhale:
Pre = LlxK, = .5 T/m?

Whore: 1.0 Tim® is vertical uniferm load due lo vehicle
for wall calculalion
H. Cover sail lpad
-Vertical uniferm distributed load due to submerged cover soil:

0y =Hyslv- L+ Hxl.0= 1.8 T/m=
-Honzontal unitorm distributed load due 1o submerged cover soil from both side of the manhaole:
Py =Hyss =1k 4+ Hyx 1.0= 1.4 T/m*
-Harizantal triangle load due 1o submerged soil from both side of the manhole;
Paa={H-der, (e, O H-d 1, B.B2 Tim?
-Harizantal triangle load due o submerged soil from belh side of the operating apen:
Pras=H1y, (e e Lk, 1.4 Tim?
-Uplift pressure due to ground water:
p,=Hxl,0= T hm#

C. Self faad
-Laoad due to covar slab:

Q, = 2 5x{A+1x[B+tixdn= £.A54 Ton
-Load due to walls:
2, = 250 A+Ble2x(H-dn-d)xl= 107.0%  Ton
-Load due to bottom slak: )
e, 2.5 Bat)xd= 21.07 Ton
0. Live load (with fill of water in manhola) -
qw = G.05 Tim2

3. CALCULATING FOR COVER SLAR OF MANHOLE ;
Diagram calculation for analysis :
3.6
Ly

21

By
Iy

e
P

(i
R e TR, DR CE LG Ly




g = qi+que+2 Sxcn = G.48 T/im2

025 m
-Factor related to Momenld, bearing area and compress :

-Thickness of cover slab -

A=

MR b,

Where, M: Maximum bending moment{T.m)
h,: Effective depth of bearing arealcm)
h.= {Element thickness-Cover thickness)
b: Widlh of calculated arealcm)

-Required area of reinforcement ;

Fa=

MRl

Where: v = 0.5 + {{ 1-280)"y2
Heinforcement arrangemeant;
-Halio of A and B : A/B=

Internal force and selection reinforce table :

1.71

EZET REINFORCED FCR
GREFFICITNT | MOMENT WALUE A in FORMAT
MULTIPLY (T} cm” [ E{mm)
00438 M x 21447 0.0¥EE| 098011 6,958 12 125
00152 My 074428 0.02668| 0.98653 236 12 250
002 Mt 09703 0.03488| 0.9822 a2 1z 250
D006 | My D.337RE| O 207F| 0.99393 1.06 12 260
4. CALCULATING FOR WALL OF MANHOLE :
A, Calculation for wall at level ; . -5.45
-Uniform distributed loads :
F1 = phetp1i= 1,90 T/m?
P2 = pa2= 8,482 T/m?
F=P1+Pr= 10,72 Tim#
Thickness of wall: 0.6 m
Lhiagram calculation for analysis :
3.7
P
oo LLITITITITINTANITE
2.2 = o H P
= | (3 =

Calculation for stresses and forces for the above schame

{Results and inlustraled diagram attached at the end of this calculation)
Reinforcement arrangemesnt;




Intarnal force and selection reinforce table

SET AEINFORCED FOS
MOMENT L waLuEe f lix FoRAT
{Trm] em® Lo rmi) W {mim)
Wl 805 0.04608| 097641 10,84 14 125
la G449 0.04828| 0.97526 11.47 14 125
FMS 4.6 002339 0953816 540 14 250
Compara with threa fix sides diagram:
Diagram calculation for analysis in the direation A -
§| v |_'k i —]
ag PR § =
N \ =
b\-\."‘: = oy p—
__% = ,\% —
“KMW
| M= 4 GG M= 506
a7
Width of slab:; A 3.7 m
-Length of slab B 37 m
-Triangular distribuled loads p.= 466 T/m
-Uniform distribuled loads Py= G065 T/m
-Thickness of bottomn slab = 0.6 m
-Hatio of & and B ; AB= 1
Internal force and selection reinforce table;
SET AEINFORCED FON
CCEFFIZIENT| GOEFFIEMT MCRERMT WwALLE iy [z ECORMAT
MULTIFLY 1 | mauc ey 2 iTm) e’ iimm) afmm)
00598 005500 M= 4,.54431 003 | O Baa07T T.8502 12 125
00534 00664 | My T.22565 004 | O.0s128 B.ES10 12 125
ooya 00084 8" 1.24502 001 | 089682 1.4735 12 250
D.024G L0257 [k 2491642 0071 | 0.99253 24651 12 250
Diagram caleulation for analysis in the direction B ;
= .
NIETE: \ —
% |"_|_ o % —
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b » =
5 = |z
- i
R R
I L= 277 M= FA5
pe
Width of =slab:; A 22 m
-Length of slab G 2.2 m
-Trangular distributed loads pa= 277 Tim
-Unitorm distributed loads [y= 7.85 Tim
-Thickness of boltam slab d= 0.6 m
-Fatio of Aand B : NB= 1




Internal force and seleclion reinforce table:

SET EEINFCRCED FOR
COEFFICIENT| COEFFISIENT | MORENT WALLIE o fa FORAAT
MULTIFLY 1 | MULTIPLY 2 {Tm} em® Cmm) .::I.I:r11|'|'|]
005548 0055000 = 265153 0071 | 0.99547 d.02BT 12 250
0.0538 00664 | Wy 2.9152 0,01 | 099253 A.4G36 12 2a0
o.ore 00384 M e 043858 .00 | 029858 05177 12 250
00248 00257 My 115366 0.071 | 0,99708 |.3545 12 250
B. Calculation for wall at level ; -3.15
-Unitorm distributed loads :
F1 = phvipii= 1.90 T/ m=
P2 = p2a= 560 T/m=
P=P1+Fz= .00 Tim=
Thickness of wall: 0.6 m
Diagram calculation for analysis :
3.5
P
a —
2.1 g © =N
— o —
{n}

Calculation lor stresses and forces for the above scheme :

(Hesulls and inlustrated diagram attached al the end of this calculation)
Reinforcement arrangamaent:
Internal force and selection reinforce table :

MCMENT ot i ru SET ||'_|rf:i-:nl":-l;:-:;iil:-.|:l FOIR
(T GITI:I. I¥rrm} F_l."-[mm]
Pt B.02) D.030E2| 098445 7.21 12 125
P 6.2 D.O3TYE 098387 748 12 125
M3 1| QL0508 099745 .18 12 250

2. CALCULATING FOR BOTTOM SLAB OF MANHOLE -
Diagram calculation for analysis
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Fa = qr+gquw+pu +{ Qe+ Qwr QbW A+ B+1)]= 24 42 Thme

-Thickness of bottom slab; 0.7 m
Reinforcement arrangemsnl;
-Raticof Aand B : A= 1.68
Internal force and selection reinfarce lable ;
2ET REIMFCRZCED FOR
COEFFICIENT]  MCEENT WALUE L P * fn FORMAT
MLLTIPLY {Tmh e Cimm) g imm)
00438 M x B.EOO93( 002908 095524 .41 14 125
.0 S2) My 2.084 0010049 089493 323 12 280
LLO2 ' GE27 001328 089332 3.02 12 250
O00ES | MYy 1355 00048 0.997F 1.35 172 2o

G. CALCULATING FOR WaLL OF OPERATING QOPEM :
A.The wall is in the direction A & B :
Ciagram calculation for analysis :

P=prw+pai= 1.890 Tim
W I T T Il s
v v v 3y
G [
| L= 1.00% m |
[ I
-Uniform distributed loads - .90 Tim
-Thickness of wall : 025 m
Reinforcement arrangemeant ;
Internal force and selection reinforee lahle -
.y ia HET REINFORCED FOR
MUMENT | i ue g "y fn FORMAT
T cm” Crimm] i {mim)
M1 01745663 00711081 4.99443 0.55 12 250
12 OLOATEET | 000554 099722 027 12 250

7-Cheacking lor shearing forces of wall:
At leval -5.45

-Height of hand for supporting wall &= i , 50 the section need to be checked
shear bearing capacity is [t+s/%]= 0060 m far from center of wall

Shears [ Walues | Shearing |Degn Shearing Compare

[ slresses | stress |&Conclude
{Kgfrm2)| (Kgfcm2)
W 13.40 2.50 3.60 QK
Atlevel -315

Height of hand for supperting wall 5= 0 » 50 the section need to be checked
shear bearing capacily is [t+s/2]= 0.60 m far from center of wall

Shears | Values | Shearing [Degn Sheanng Campare
{1 slrosseas stress  [ECondude
(Kgfem2)| {Kogfom2)
v 975 | 180 | 3.60 | ok
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CALCULATION FOR MAIN INTERCEPTOR MAMHOLE (2}

A= 47 s |
| | v
—+— |97 Hi= 15
 TL035 3
E=l2.9 2.2
12.5 dn= 0.25%
i 0.7 Ha 11
oy
| || BL -10:65 |
0,7 ) 0.7 . 4 i
d= 0.9
1.CALCULATION PARAMETER !
A.Geomeatry dimension |
High of manhole H= 11 m
Depth of manfole 0= 125 It
Width af manhale B = 249 i
Length of manhole A= 4.7 I
Thickneszs of cover slgb d,= (=i m
Thickness af wall I = 0.7 m
Thickness of bolfom =lab d = (1 m
Q=Qreguy !
([T gt b
t= o ‘dn: 0.25
D= 125 H4: 11 —
— =
—— =
— ——,
T =03 o h
(I =
B Material pararmeier
Grade of concrate; 210
An= fa kgfom?
Hz= 3.5 kgfom?
Weight of concrete: ¥ 25 T/m?
Stesl strass; Ha= 1600 ko
. Gaclogy condifions :
Ground water laveal; 0.00
Weight of soil: ¥ 1.8 Tim®




Sail internal friction angle ; @ = 20" = 0,349066 (RAD)
Ko =g?(a5" - Ly = o3

2, OFERATING LOAD : ground water is up to ground surface level (parmanent casa)
A Vehicle Joad

Vehicle type: H30 S0 dasign load is caleulated as following Termula:
P o (14002P0W,
Where: P, weight of back wheel = 12 Tan
W, width of occupied area af vehicle W, = 275 m
i, impact coaflicient, i= 0.3
P 11.95T/m
o = Fde/v 3.55 Time
Horizontal vehicle load from bolh sides of the manhaole;
P = 1.0uk 0.5 Tim?

Wherea; 1.0 Tim= iz verlical uniform load due o vehicle
far wall calzulation
B, Cover zoil laad ;
-Vertical unifarm distributed load due 1o submerged cover sail:

qy=Hxlr-114H,x1,0= 2.7 Tim*
-Harizontal uniform distributed load due to submerged covar =oil from both side of the manhale:
Pa=HyR(p- LK+ x1,0= 21 Tim#
-Haorizomtal triangle load due to submerged soll from both side of the manhole:
Poe=(H-pr+(rsra el H-d )k, 14,14 T/im?
-Huarizontal triangle load due to submerged soil from bath side of the operating open:
Pay=Hlxy, +{rer, JxH1xK, 2.1 Tim?
-Liplift pressure due to ground walsr:
py=Hx1.0= 11 Tdn®
CoSelf foad -
-Load due to cover slab:
Q. = 2558+ Bet)xdn= 1715 Taon
-Load dus o walls:
.. = 250848 m2x[H-dn-dxt: eE2.01  Tan
-Load dua 1o bottom slakb;
e = 2 5 A+t]a{B+thud= 4374 Ton
x. Live foad (with full of waler in manhale)
qw = 9.85 Tim?

3. CALCULATING FOR COVER SLAE OF MANHOLE :
Diagram calculation for analysis :
4.5
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q = Qi+ Saedn =
-Thickness of cover slah -

A=

Fa=

MR, bh,*

M Rabo

Wherz, M: Maximum bending moment{T.m)
hy: Effective deplh of bearing area{cm)
b= (Element thickness-Cover thickness)
b: Width of calculated area{cm)
-Required area of reinforcement ;

687 T/m2
025 m
-Factor related 1o Moment, bearing area and compress :

Whera: y = 0.5 + ({ 1-280)")/2
Reinforcement arrangement:
-Raticof A and B : AfB=

Internal force and selection reinforce table ;

1.64

SET REINFCRSED FOR
COEFFICIENT|  WOREMT WALLIE B fa FORMAT
ML TIFLY (Tin} em’ Dirnm i mm )
00446 | Mx 394672 014095 08237 1335 16 125
0.0164 [y 1.48126| 005183 097335 466 14 250
Q0202 M 1.7875| 006384 0.966509 578 14 240
00074 M"Yy Esdad | 002333 098817 cO7 12 250

4. CALCULATING FOR WALL OF MAMHOLE -
A Calcudation for wall gt laveal :

-Uniform distributed loads ;

1 = phv+pii=
Pz = pee=
P=Pi+Pe=

Thickness of wall;

Diagram calculation for analysis

P
()

-9.75

2.60 Ti/im=

14.14 Tim=
16.74 Ti/m=

0.8 m

48

@

Caleulation for stresses and forces for the above scheme

{Results and inlustrated diagram attached al the end of this calculation)
Reinforcemenl arrangement:




Internal force and selection reinforce table :

MOMENT | 0 g " =ET '-'E'r';r._:i:;m_zr':” e

(Tm) em® Cmm} fl:'m{rn;-
M 255| oosaz7| ogoe7al poag 20) 125
s 25 13| o.08737| 09851| 20209 20 125
Mz 57| 0.01528| n.gg23| 492 12 195

Compare wilth three fix sides diagram:
Diagram calculation for analysis in the direction A ;

T i —
h“""-\. r-"l-', = % =
8745 R —
4.8 E %
S| M 3 —
b I
5 = |z
8§ | = R
) Sy
8 T [ e [
4.8
-Width of slab: A 4.8 m
-Length of slab B 4.8 m
-Triangular distributed loads p,= 6.17 T/m
Uniferm disinbuled loads py= 10587 Tim
-Thickness of bottom slab = 0.8 m
-Ratio ol A andB : Ai0= 1
Internal force and selection reinfarce lable;
SET AFINFORCED FCR
COEFFICIENT| CREFrmiNT | MOMENT WALLIE A {a SORMAT
MIULTIFLY 1 ML TIPLY B T -:‘:l'n'-' -Eu:mm:, afmimn)
0.0594 00550 (Mx 17,8839 005 | 049¥eds| 156703 16 125
0.0534 0.0EES | My 19,9944 D05 | 0ave44| 17.68037 18 125
o.0172 0O AS A 326822 0.01 00,9955 280105 12 25100
00245 DLO257 My BOO7ET 0,02 | D.2953915 5.A307 12 125
Diagram calculation for analysis in the direction B ;
—. .
% . b % —
w My o E O —
%_ =
% : B = —
LE L —
MWW%W
| | " 386  ©= 12,88
3
“Width of slahb: A 3m
-Length of slab B 3 m
-Trigngular distributed loads pe= 3.86 T/m
-Unitorm distributed loads 1= 1288 Tim
-Thickness of bollam slahb d= 0.8 m
-FRatioof A and B ; MNB= 1




Internal force and selection reinforee table:

COE 1 EIGNERT

WORAERT

B

SET AEINFOACED FoN

COEFFIGIENT WALLIE I FORMAT
MULTIPLY 1 | WLLTIALY 2 [Tra) om’ Cifmmy | afmm)
00506 0.0559 My T.h105 .02 | 3.823982 6.5042 12 125
00536 00664 |"."|f," a.83R00 Q.02 | 0958329 T.4787 12 125
0172 G008 M 1.27240 Q.00 | 000829 1.0913 12 250
00246 G.025T My A.40688 0.01 | 0.89595%41 29303 12 250
B. Calcutation for wall at laval : -5.65
Lnifarm distributed loads ;
P1 = phv+pii 2.60 T/m?
P2 = p22 B.A0 Tim?
P=F1+Fz= 1100 T/m*
Ihickness of wall: (L& m
Diagram caleulation for analysis :
4.0
r.i
o U HTTHITTTTITITIT e
= aro
=¥ P 3 | E P
= )

Calculation for stresses and forces for the above scheme -

(Results and inlustrated diagram attached al the end of this calculation)
Reinforcement arrangement:
Internal force and selection reinforce table

MORMENT

SET REINFORCED FORA

WAL A ¥ = FORMAT
(Trm] em’ | g | @imm)
I Bl I 32| Q07283 0.96215 17.55 | & 125
Ma 1499 0.07823] 0.96031| 1841 18 125
(1% k] 41 002034 098972 477 12 125

&, CALCULATING FOR BOTTOM SLABR OF MANHOLE :
Diagram calculation for analysis :

4.4

B

.

1
3

X 3
3 R
= i b
% Mx B
N 5
NES 2 3
i = i
3 B
R Mx i
3 =
e N
Y-1-15




e = qugue+pu +{Oe+Ow - Oh ETEARDx B+ )= 33.60 T/m=

-Thickness of bottom slak: 0.9 m
Reinforcemant arrangement:
-Ratio of Aand B @ AB= 1.60

Internal lorce and selection reinforee lable

=k 1 HEINFUOACED FOR

COSFFICICT]  MOMENT WALLE Py ! fa FORMAT
MLILTI (Tinl em® Cmmy Fmm)
00452 | Mx 218685 004324 0.97789 1702 18 125
Q0177 My B.oG4 | 001693 0.99148 .02 12 125
00205 M= 9918 001981 05901 T.54 12 125
0,008 [y BT QOOFT) 099616 2493 12 250

B, CALCLULATIMNG FOR WaLL OF QPRERATING OPEM -
A The wall Is in the direction A & B ;
Diagram calculation for analysis :

i F =Pt paa= 280 T/m
i &
i L= 1058 m I
I
-Uniferm distributed loads ; 260 Tim
-Thickness of wall ¢ 025 m

Aezinforcement arrangement :
Intermal force and selection reinforee table -

MOMENT VALUE " . ‘. Sk H:—:f;l:::r"i:;_.l:n FnA
(Ter) cm” DHrmem s E{mim)

Pt 0238875 001517 099238 075 12 250

ht2 D.119438| 0.00FEE| 0.99619 037 iz 250

7-Checking for shearing forces of wall:

Al level -9 85
Height of hand for supporting wall G= n . 50 the section need 1o be checked
shear hearing capacity is [l+5/2]= 050 m far from center of wall

Shears Walues Sh&aringinvg:u Shearing] Compare
[ slresses stress  (BConclude
!{KH,I'(IHR:I (Kofcm2)

W 20,78 3.60 3.a0 Qg
Al level -5.65

-Height of hand for supporting wall B= a , 2o the section nesd to be checked
shear bearing capacity is [t-5/2]= 0.60 m far from center of wall

shears | Waluos | Shearing |Degn Sheanng Compare

(1) shresses stress  [ECondude
(Kofom2)| (Kgfom2)
W 18.70 3.50 3.60 i
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CALCULATION FOR MAIN INTERCEPTOR MANHOLE {3)

A= 4,75
1 1
i
7] 0.75
B=| 3.2 2.5
— 0.75
|| I
1 I |
0.75 4 0.75
1.CALCULATION PARAMETER
A.Goomely dimension :
High of manhole H=
Depth of manhole D=
Widith of marnhiole 8 =
Length of manhole A=
Thickness of cover siab d,=
Thickness of wall t=

Thickness of haottam siab o =

6L 4185 |
v
Hi= 1.5
TL +0.35 w e
14 dn= .25
Hx 12.5
sLl121s |
T -
d=
) m
i4 im
325 m
g, rh m
025 411
075 rm
i) 51

=iy 1+ \
I - dround feve!
= 0.7 dn= 0,25
C= 14 H: 12.5
| = =
d= 1 P, ",
B.AMalerial parameter ;
Girade of concrela: 214
Ri= 70 kgfom?
Rz 3.6 kqlem®
Waight of cancrete: ¥ = 25 T/m*
Stecl stress: Ra= | G0 kgform®
O Geology condifions -
Ground water lovel: + 000
Waight af soil: = 18  Tim®

1-1-2]




Seil intarnal friction angle g = 209 = (L.349066 (RAD)

K, = tg7(45" -2y = o5
2. OPERATING LOAD : ground water is up fo ground surlace level (permanent case)

A Veliole fnad -

WVahicla type: H30  Sodesign load is calculated as following formula:
P = (14280,
Where: P, weight of back whoel = 12 Ton
W, width of occupied area of vehicle W, = 275 m
i, impact coelliciant, i 0.3
Py = 11.36T/m
Oy = Pdans 4.585 Tim#
Harizantal vehicle laad from both sides of the manhale:
Phe 1=k, = 0.5 Tim®
Where: 1.0 Tém? s werlical uniform load due to vehicla

for wall calculation
B. Cover sail foad ©
-Verical uniform distribuled load due to submerged cover soil:

0 =Hyly- 1)+ Hyx1.0= 2.7 Tim?
-Horizontal unitarm distributed load due to submerged cover seil from both side of the manhole:
o=y Dk P Hyx 1.0 2.1 Thm=
-Horizontal triangle load duc 1o submerged sail from both side of the manhole:
o= g 4 g D Ho K, 161 Time®
-Horizontal triangle load due to submergad =sail from both side of the operaling open:
Erage Hlsy, v deH LB 21 Tim?
-LIplift pressure due to ground water:
p,=Hzl.0= 1245 Tim#
L Solf load
-Lead due 1o cover slab;
0, = Z28XAH)RIBH)xdn= 13.75 Ton
-Load due to walls
Q. = 2. 5xA+B)xRa(H-dn-d)xi= 33750 Ton
-Laad due ta bottom slal:
L = 2 Hx{ A+t Brted= 55.00 Ton
0. Live ioad {with full af water in manhole)
gw = 11.25 Tim*®

3. CALCULATING FOR COVER SLAB OF MANHOLE :
Diagram calculation for analysis :
4.6
B Oy D S

f==la

q

Tad
=k

T

F o
= =

e s
=
=

s

e
=
5

I e P o




i = qQi+quv+2 Sucln = G.87 Tim®

-Thickness of cover slab .25 m

-Factor related o Moment, bearing area and compress ;

AL = M/R,bh,’

Where, M: Maximum bending moment{T.m)
byt Effective depth of bearing arcafcm)
h,= {Element thickness-Cover thickness)
b: Width of calculated areajcm)

-Aequired area of reinforcemeant ;

Fa= MfRaho Where: y = 0.5 + ([ 1-280)" )2

Aezinforcement arrangement;
-Aatioof & and B : A/E= 1.46
Internal lorce and selection reinforce table -

SFET AEINFORCED FOH
COEFFIZIENT]  MOMENT WALLIE A I FORRMAT
MULTIPLY [T ce O mim) i} :
00484 | Mx 454593 016235| 091088 1560 16 125
00206 My 2.01824( 0.07208| 096255 G.a5 12 125
D.0208 | M x 20378 007278 0962148 BE2 12 125
L0023 My D811 003254 098346 2.a0 12 260

4 CALCULATING FOR WALL OF MANHOLE :

A. Calculation Far wall al level : -11.156
-Unitorm distributed loads ;
F1 = phvtpii= 280 Tim=
P2 = p2a= 16.10 T/m=
P=FP1+Fz= 1870 T/m=
Thickness of wall; 0.9 m

Diagram calculation for analysis :
4.5

£
T
o
||||||]
Ty
[

3

co (LTI
{1}

(I
. I

Caloulalion for stresses and forces for 1he ahove scheme

{Results and inlustrated diagram attached al the end of this caloulation)

Reinforcement arrangement:




Internal force and selection reinforce table -

RACHAEM T WALLIE o fu . n::qﬂrai::::.nrcm
(T e’ CHmm) @mmy |
hA4 2668 0.05528] 0.97155 20,66 20 125
s, 3004 006229 086752 2337 20 125
Pl 4.5 000933 000531 .87 14 250
Compara with fhraa fix sides diagram:
Diagram calculation for analysis in the dirgclion A :
- 5
% My | £ % —
B 3 —
49 | Ywm %‘ =
N z R
S 1= R
T SR
! | 7= 6.3 M= 12.39
4.9
-Widlh of slab: A 49 m
-Length of slab B 49 m
-Triangular distributed loads p.= .31 Tim
-Uniform distributed loads Pa= 12,33 T/m
-Thickness of bottom slab il= a9 m
-Halioof Aand B : AB= 1
Internal force and selection reinforce lahle:
SET AFINFOAGED FOR
COEFFEAr T | coesrcienT | BOMENT YALLE f fa FORMAT
MULTIFLY 1 | WILLTIPLY 3 (T'm) e g agmmj
00596 D059 Mx 21,1585 004 [ DBTFEEl 16.2934 ] 125
00538 D066 [ My 23.8272 00E | 007465 18,4038 14 125
00172 0.00AL M 38018 0.01 [0.99604( 28742 12 250
00246 00257 MYy 9.50844 Q.02 | 399002 F.2320 12 125
Diagram calculation for analysis in the direction B ;
B \ =
% My _|_f—f % :
34 ¥ 3 =
i = % —
% T R
R, R
| P 48380 P 14,32
3.4
-Widlh of slab: A 2.4 m
-Lenglh of slab B 3.4 m
-Triangular distributed loads p.= 4,38 T/m
-Uniferm distributaed loads P= 14,32 T/m
Thickness of bollom slab d= 9 m
Ratioof A and B ; AB= 1

N
]
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Internal force and sclection reinforce table:

SET REIMFORCED FOR
COFFnCEnT| GoerrciEnT | MOMENT WALLIE B 1a FORMAT
BALIL TIELY 3 MULTIFLY 2 T} cm® Cmm} airrmd
005948 00558 | Mx 10,7678 D02 | 05387 822000 12 124
0.05340 0.0684 | My 12,3542 03 ) D.BET02 04252 14 124
00172 0008 [ 1.825497 000 | Dooagd 1.3776 12 |
024E DoO257 M"Yy 487726 00 | 0.8D4a2 36914 i2 250
8. Calculation for wall at level : -5.65
-Uniferm distributed loads ;
P1=phvspti= 260 Tim?
Pr=pee= .40 Tim*
P=F14+Pz= 11.00 THm?
Thickness of wall; 0.6 m
Diagram calculation for analysis :
4.6
Fi
' W
3.1 CE = N I o P
(EW]

(I ©

Calculation for stresses and forces for the above scheme :

{Results and inlustrated diagram attached al the end of this calculation)
Feinforcement arrangement:
Internal force and selection reinforce table :

BACENT T 3 s SET I'iE.:-:;Dh:IﬁrEL}I e
(Tmj} em” Lo ) a3 {immn]
M 1307 306647 096558 15.96 G 125
Ma 1433 Q07288 098213 17.56 18 125
M3 4.47| 002273 0.9885 5.33 12 125

5. CALCULATING FOR BOTTOM SLAB OF MANHOLE :
Lhiagram calculation for analysis ;

4.9

e

B A A

k

2.4

Fs
i Sl —
& =
i MX =
P T 3
= b
X 3
8 ]
T

T

=25




Fa = gqi+gue+pu +( 0+ Ow+ QR A B+1)]= 37.21 T/m=
-Thickness of bottom slab: 1 m
Reinforcemant arrangament;
-Hatioof Aand B : AfB= 1.44
Internal force and selection reinforce table ;
SET HEINFORGEDR FOA
COEFFIGIEHT FICRAEMT WALLE A fa FLOHRAT
MULTILY Tk cm” Cirmrm} £1{rmim)
00464 | M % 287653 0045531 Q97669 2092 20 125
Q206 | My 12771 002021 0.98979 DG 14 125
= 12,895 002041 0980968 8.7a 14 125
00093 | MYy SaS| 0.0091) 0995472 .89 14 250
G, CALCULATIMNG FOR WALL OF OPERATIMNG OFEM :
A The wall is in the direction A & B ;
Diagram calculation for analysis
i P=pi+px= 260 T/m
& :
llllvlilw"l“‘&
| L= 1.08 m |
| |
-Unitorm distributed loacds - 2.60 T/ m
-Thickness of wall : .25 m
Reinforcemeant arrangemenl ;
Inlernal force and selection reinfarce lable
MOMENT VALLIE " ‘. =kl Hl-:;r::::;'-!l:ZI-Fn‘l FOR
[Tm] em’ O rmrn) i )
bR 0238875 G057 D992565 0.74 12 250
pa2 01194238 Q007F58( 0996153 037 12 250
F-Checking for shearing forces of wall:
At level -11.15
-Height of hand for supporting wall &= 0 , 50 the section need 1o be checked
shear bearing capacity is [1+5/2]= 0.90 m far from centler of wall
Shears | Values | Shearing |Begn sru_win_r} Compare
[ shresses | stress |&Condude
(Kgfem2)| (Kgfom2)
W 30.56 3.60 3.60 i
At lavel -5.65
-Height of hand tor supporting wall 5= 0 . 50 the section need to be checked
shear bearing capacily is [t+s/2]= 0.60 m far from center of wall
Shears | Values |Shearing |Degn Shearing Compare
{n slresses stress  [BConclude
(Kgfcm2)| (Kgfcm2)
v 17.51 | 330 | 3.60 QK
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CALCULATION FOR MAIN INTERCEPTOR MANHOLE (4)

A=

14 oLltiss |
' v
) 0.8 Hi= 1.5
TL | +0.36 w
B=| 4 3.2
17 dn= 0.3
" - 08 | Hi 15,5
L] | aLl1514
0.4 4 0.8 v
d= 1.2
1.CALCULATION PARAMETER :
A . Geomely dimension -
High of manhale H = 15.5 ]
Dopth of manhole D= i7 rm
Widrh of manhole B = 4 m
Length of manhole A= 4.8 m
Thickness of caver slab ' 0.3 T
Thickness of wall I = 0.8 m
Thicknoss of botlom slah d = 1.2 m
=00ty §
LT i [avel
1= 0.8 cln= 0.3 1 =
0= 17 H= 15.5 —
— ="
—| ==
e _1I
A e e : = P,
(T TSIACAAI) s
B.Malerial paramator ;
Giradae of conorets; 214
Hr= 70 kgiom®
Rs= 3.6 kgfomz
Weight of concrete:  » = 25 Tim?
Sloal slrass: Ras= 1B00 kgiem=
. Geolagy conditians
Ground water level: + 000
Weight of soil: ¥ 1.8  Tim®




Soil internal fricticn angle L = 20" = 0349066 {Rab)
Ko=1g7(a5" -2y = os

2. OPERATING LOAD : ground water is up to ground surface level (permanent case)
A, VWeliole load ©

Vahicle typea; H30  So design lead is calculated as following formula:
P = (1+i32PW,
Whara: P, weight of back wheo! = 12 Ton
W, width of occupied area of vehicle W, = 275 m
i, impact cocfficient, i= 0.3
Py 11,35T/m
Qe = PdeN 355 Tim?
Horzantal vehicle load from both sides of the manhale:
Py = 1.0xK, 0.5 Tim=

Where: 1.0 Tin® iz werlical uniform load due to wehicle
for wall calculation
L. Cover sail joad -
-Verical uniform distributed load due 1o submerged cover soil:

= Hylp-114H, % 1.0= 2.7 Tim*
-Horizontal uniferm distributad load due to submerged cover soil from both side of the manhale:
Poe=H - Lk s 1.0= 2.1 Tim=
-Horizental Inangle load due 1o submergoed sol rom both sida of the manhole:
Fras={ H-c b H (= bl Hocl 1 20,02 Tim=
-Horizental friangle load due to submerged sail from both side of the aperating apen:
Paa=HLxy b [ HIRE,, 21 Tim*
-Liplift pressure duc 1o ground water:
= Hxl 0= 15.5 T/m=
O Self lpad
-Load due 1o cover slab:
0, = 28%0A+H B+lxdn= 2018 Tan
<Load due o walls:
0., = 2.50A+B)x2xiH-dn-d]xi= 49280 Ton
-Laad due fo bottom =slab;
Q, = 2 5xA+)xl B+thxd= 80.64  Ton
. Live foad {with full of water in manhole)
Q= 14 T

3. CALCULATING FOR COVER SLAB OF MANHOLE :
Diagram calculation for analysis :
4.5
. o

-l

M'x

2 -
s
O =

R s

M
A RN

ﬁ’ﬁﬁfﬁ’faﬁ?f’?f’?fﬁfj




q = qi+gve+2 . Sudn =

-Thickness of cover slab

.00 Tim?®

0.2 m

-Factor related to Momenl, bearing area and comprass :

A= MR b,

Where, M: Maximum bending mament{T.m)
hy,: Effective depth of bearing area(cm)

h,= [Element thickness-Cover Lhickness)
b Widlh of calculated arcaicm)

-Hequired area of reinforcemeant ;
Where: v = 0.5 + {{ 1-2n0)"%)2
Reinforcement arrangament;
-Raticof A and B : A/B=

Internal force and selection reinforce table

Fa= M#fHRaba

1.22

=T REIMFCRCED FOR
COErrNT|  MOMENT WALUE e fa FORMAT
MULTIFLY 1Ten) G’ L) B rrm )
0,047 (M x SATAZE 012513 083204 154885 16 125
00314 My SE5VES 00836 095623 10,39 14 125
0LO205 10" 234877 005458 097182 G.68 14 250
D37 MYy 1.5957 003647 083142 442 14 250

4, CALCULATIMG FOR 'l."'.lfﬂLL OF MANHDLE -
A, Calcwlation for wall at lovel :

-LIniform distributed loads :
P1 = phv+piie

P2 = p2i=
=F1+Fu=

Thickness of wall:

-13.84

260 T/m*
20002 T/m#
2E B2 Tim?

Lhagram calculation for analysis :

4.2

1m
o
. i
oo ALLOTITTITTACICIIEACICD e
2 =
S — En ] —
= =
' (T ©
B !

Calculation for stresses and forces for the above scheme :
(Aesuls and inlustrated diagram attached at the end of this calculation)
Reinforcement arrangameant:

b
]




Internal force and selection reinforce tahle

MOMENT AT & : i =ET qFII:i_lr;::::::an R
(Tm) em® | Dimmy | @(mm)

[ E 2087 004934 0.07459 20,60 20 L

Ila 4117 0058 005478 2068 22 125

M O 05 0015 O Bo2d4s G145 14 150

Compare with three sides iz diagram:
Diagram calculalion for analysis in the direction A :

s . —
3 = B
_%__ My = ::
5 [y B
R s
s £ B =
| & | t
R S
[ | = 646  P= 16.16
o
-Width of slab: M Em
-Length of slab B &m
~Triangular distributed loads p.= .48 T/m
-Uniform distributed lnads p= 16.16 T/m
-Thickness of bottom slab = 1 m
-Ratin of AandB : AB= 1
Internal force and selection reinforce table:
=ET HEINFOHGEL FUR
LOCFPICIENT | COEFFRIIENT MCIAENT YALLIE Az K Ln e _i-:;‘-_imm
MULTILY & | MULTIPLY 2 (Tmi) e Cimrn) afmm)
0.0588 00552 M x 27 4137 0.05 | 0876821 18,8603 18 125
0.0538 0064 I'I.l1g,.r 31,1719 0.05 | 087356 21.5178 20 125
00172 PR IO T LI Iy 4783240 007 | 059503 3.2268 12 250
20248 D.D25T MYy 123689 0.02 | 058968 g.39498 12 125
Diagram calculation for analysis in the direction B :
NRUAIE
1.2 | =55 5
S| s
o "
\ : R
| & |
FW%WI
1
4.2
-Width of slab: A 42m
-Length of slab G 4.2 m
-Trigngular distribuled loads p.= a2 T/m
-Liniform distribuled loads = 17.20 T/m
-Thickness of bolttom slab d= I m
Faticof Aand B : Aib=




Internal force and seleclion reinforoe table:

LOEFERZIENT

COEFFICIEMT

MCTAEMNT

WAL LIF

B

F

SET REINFCORCED FOR

FONMAT
MULTIPLY 1 | BALLTIFLY 2 (T em’ i mm) _-.'LI:.‘11I'|-'|:I
0.0598 00559 Mx 19017 003 | 098336 135433 i6 125
00538 00664 My ceFi4n .04 | 028087 15.5630 16 125
0017 0,008 (K" 3.37088 Q.01 | D.BaT 22717 12 250
00240 0257 (MY B.O7245 201 | 099253 6.0752 14 260
8. Caleilation for wall at level : -10.14
-Unifarm distributed loads :
P1 = phe+piis 2.60 Tim*
P2 = paim 14.00 Ti/m?
FP=F1+Pa= 16,60 T/ m*
Mhickness of wall: 0.8 m
Diagram calculation for analysis :
4.8
Fi
o (I
— @ —
A P = eW @ P
— e

Calculation for sliresses and forces for the above scheme :

{Results and inlustrated diagram attached al the end of this calculation)

Reinforcemeant arrangement:
Intarnal force and seleclion reinforce table

MOMENT | waLue A I R o o
(Tm} e Dmm} arrm)

i 20.36) 005458 097192 17.94 18 125
s 2766 007415 095144 2463 20 125
Wa 557 D.O1493( 099248 480 14 250
C. Calcufation for wall at level : -4.14
“Unifarm distributed loads :

Pi = phe+pii= 260 Tim=

Pz = pea= G0 Tim®

F=F1+P2= 8.90 Ti/m=

Thickness ol wall: 0.5 m




Diagram caleulation for analysis :

a7

rl

e

co (LTI &

a0

. (LI

Calculation for stresses and forces for the above schems ;

(Results and inlustrated diagram attached at the end of this calculation)
Reintorcement arrangement;
Internal force and selection reinforce table :

SET AEIMFORGELD FIH

MICAMENT wal LI An fa _ FORMAT
{Tm) cm’ Dimm) | &{mm)
Nl 9.7 007484 096101 14,67 16 125
Pt & 1287 0.,09944| 1.94753 189.74 18 125
Pz 2417 001862 0.9905 3.54 12 250
S CALCULATING FOR BOTTOM SLAB OF MANHOLE -
Diagram calculation for analysis :
24 4.8 .
ﬁxxxxxmmmmmmmm%ﬁml:
™ =
N Y =
\ =
W M El —
¢ & = B
S = i —
i 3 =
b b
3 =
| 3| b3 =
e L s
Fa = queguvpu Lo+ 0w+0B WA Bat]] = 43,83 T/ms?

-Thickness of bollom slab:
Reinforcement arrangement:
-Ratio of A and B ; A/B=
Internal force and seleclion reinforce table :

1.2 m

1.20

SET REINFORCED FCMR
COEFFICIENT|  MOMEMT WALLIE As fa FORMAT
WELE T LY [Trm} em* Crimm) &0 {mm)
0047 | M 2050511 004272 097616 2340 20 1235
0314 My 25,423 002854 0,98552 1552 18 125
AEREEINE [ 17.261 0.01BE3| 099059 983 14 125
Q01 ET MYy 115291 Q.01258) 0.99373 6,47 14 250
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B, CALCLULATIMNG FOR WALL OF OPERATIMNG OFEM :

A The wall is in the direction A & B :
Diagram calculation for analysis

" P=piw+pao= 2.60 T/m
R l_ l l 1 L S J i l l r l‘“‘w‘i
\ N\
| L= 1.05 m |
] |
Uniform distribuled loads : 260 T/m
-Thickness of wall ; 0.25 m
Heinforcement arrangement :
Imternal force and selzction reinforce table :
MOMENT | yaLue A fx Gl i
[T} &m” Dirnem’ @ {mm )
i1 0238875 001517 0002368 0.75 12 250
pA2 0119438 Q.00758( 099519 0,37 12 250
7-Checking tor shearing forces of wall;
Al level -14.14
-Height of hand for supporting wall 8= 0.00m , sathe seclion need to be checked
shear bearing capacity is [t+5/2]= LODm far from center of wall
Shears Values | Shoaring [ sweaeq| Compare
(T} Shrossas | stress  [BConclude
(Egiamdy | {Knfcmz)
Wit 33.90 | 360 | 360 | ok
Al level -10.14
-Height of hand for supparting wall 5= 000 m |, 20 the saction nead o be checked

shear bearing capacity is [t+s/2]= 0.80 m tar from center of wall
Chears Values | Shearing [vegn srearng| Compare
(n slresses | stress [&Conclude
(Kafem2) | (Kgfandy
Va1 2656 | 3.60 | 3.60 | QK

At level 4,14

-Height of hand for supporting wall

.00 m |, 5o the section need to be checked

shear bearing capacily is [t+5/2]= (.50 m far from center of wall
shears | Values | Shoaring fuen seanng| Compare
(T) strossos | ostress [BConclude
{¥gfem2) | {Kofcm?)
Vit 1558 | 3.60 | 3.60 | oKt

i
'
—
'
e
|
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CALCULATION FOR MAIN INTERCEPTOR MANHOLE (5)

A= a8 GL+198
| | v
—+— 0.7 Hi= 1.5
TL +0.458 wr
B=l29 2.2 -
12.5 cn= 0.25
Fiak RS D.? H.— 11
L} < BL-10.52
0¥ 3.2 0.7 \ 4
= 0.9
1.CALCLILATION PARAMETER -
A Geomelry dimeansion ;
High of manhole H = It m
Depth of manhole D= 12.5 m
Wiclth of manfiols B = 2.9 Il
Length of manholie A= 34 m
Thickness of cover sfab o, = 025 il
Thickness of wall f= 7 m
Thickness aof baftom slah o = o4 §1]
. =1+ | =
(LTI el
= 0.7 dn= 0.25 \
D=12.5 H 11
—
— =
— | =,
L =09 = e
T RERTRTRTRRERRREATALA DR TAGS
E.Material paramator ©
Grada of concrels: 210
Rni= 70 ke dom®
As= 36 kqfom?
Weight of concrete: = 25 Tim*
Steal slrass: Ra= 1500 kegform?®
L. Geology condiions
Girounel water lowvel: + 000
Weight of soil: F 18  Tim™

1-1-44




Soil internal fricfion angle : g = 20" = 0349086 [RAD)

w

z 2 :
K,=1z 'l:‘l':'u >

} 0.5

2. OPERATING LOAD : ground walar is up to ground surface lovel (permanent caze)
A, Vehicle load

Yehicla lypa: H30  So design load is caloulated as following formula:
P = (14i)2PW,
Where:  P,weaight of back wheeal - 12 Ton
W, width of occupied arca af vehice W, = 275 m
i, impact cosfficient, i- 0.3
Py = 11.45T/m
0= Pdedd 3.55 Tim?
Hanzontal vehicla load from both sides of the manhole:
Pr. = L=k, = 0.5 Tim#

Where: 1.0 T/m?is vertical uniferm load due to wvehicle
for wall calculafion
B. Cover son foad :
-Varlical uniform distributed load due 1o submerged cover sail;

£, =H el 114 H 1 0= 2.7 Tim=
-Horizontal uniform distribuled load due fo submerged cover sl from both side of the manhale:
Pua=HyElr- 1 +H ] O= 21 Tim?
-Hernzontal tnangle load dua fo submearged soil from both side of the manhole;
Par=CH-d e (rra e H-d K, 14,14 T/m2
-Henzonlal Inzngle load due to submerged soil from bath side of the operating open:
[ =H L F U e HLxE, 2.1 Tim=
-Upliit pressure due to ground wates:
py=Hx1.0= 11 T/m?

2 5all faad
-Laad due to cover slab:

L = 2554 Betlxdn= 10.35 Tan
-Load due 1o walls:
2, = 2.28{A4Bx2aiF -dn-djxl= 23443 Ton
Load due 1o bottorm slah;
y, = 250 A+l B+lxd= aree  Ton
. Live load {with full of waler in manhola) :
qw = 9.85 T/m=

3, CALCULATING FOR COVER SLAB OF MANHOLE :
Diagram calculation for analysis :
3.8
T q

ot

i M

- =
= =

R
I

s

M
EWWHKHKHKKKK\LKHKH\H\Q&Q{\K




{ = gr+gve=2 Sxdn = GEY T/im?

-I'hickness of cover slab 023 m
-Factor related to Moment, bearning area and compross :
A= MR,

Where, M: Maximum bending moment(T.m)
hy: Effective depth of bearing arealcm)
h,= (Element thickness-Cover thickness)
b: Width of calculated area{cm)
-Required area of reinforcement :

Fa= M/{yRaho Where: y = 0.5 + ([ 1-20a)")/2
Reinforcement arrangament:
-Ralio of A and B : A/B= 1,36
Internal force and selection reinforce tableo :
ukl HEIMFORZED FOR
COEFFECIEMT BCAEMT WaLLIC o ;. fa FOHRAT
MULTIFLY 1Trn) e’ Crrmm) B (rrim)
D047 2 Mx 346502 012375 093373 11.60 14 125
00262 My 191526 00884 096454 6,21 14 250
0021 M .5351| D.O54BZ| 097179 494 i2 250
DO 1a]M'Yy 084067 003002 0.90475 267 12 250

4, CALCULATING FOR WALL OF MANHOLE :

A, Calcwlation for wall at level ; -0.62
-Uniform distributed loads :
P1 = phv+p i1 260 Tim?
P2 = pras= 14.14 T/m*
P=P1+Ps= 1674 T/m®
Thickness of wall: 0.8 m

Lhagram calculation for analysis -
]

o (I

a F — Gl (4 P

— ew
(I <
p e

Calculation for stresses and forces for the above scheme ;
(FResults and inlustrated diagram attached at the end of this calculation)
Reinforcement arrangament;

-1-46
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Intarnal force and selection reinforce table :

= SET REIMFCREED FOR
MOMENT [ . L A y Fu FORMAT
(T} e’ O g fmem
hu B 1535 004115 097855 1342 16 125
Wl 145 004946 097463 16.21 18 125
M2 0.7 000188 099908 060 12 250
Compare wilth three fix sides diagram:
Diagram calculation for analysis in the direction A ;
5 : =
b o
4 &I % —
b W
% b
% ¥
R 3
S IR 1]+ e T P= 11.60
4
-Widllh of slab: A 4 m
-Length of slab B 4 m
Triangular distributed loads p.= 514 T/m
<Uniform distributed loads py= 1180 Tim
-Thickness of bottom slab = 0.8 m
-Hativ ol A andB : AB= 1
Internal force and selection reinforee lable:
SET REIMNFCRZED FOR
COEFFIGIFHT ] COLrresiEsT MOMENT VALLE e [a FLIAMAT
ML TILY | MULTIFLY 2 rmj em” 3 rmim) alrmm)
00505 00550 Mx 128333 003 | 0898243 111332 14 125
00538 00664 My 14,5349 004 | 0898012 12,6957 16 124
00172 D.0084 (R4 226631 001 | 099695 1.8463 ) 250
0.0246 D.0257 |y 5.7B108 000 [ 099219 49885 14 Z50
Diagram calculation for analysis in the direclion B ;
—. -
S 3 —
3 i
3 "% 3
. :
i
:‘\\,. 5
1% G
e
b P= 386  P= 1288
3
-Width of slab: A 3m
-Length of slab B 3m
-Triangular distributed loads p.= .86 T/m
-Uniferm distributed loads p= 12,88 Tim
-Thickness af bollam slah o= 0.8 m
-Ratioof Aand B : NiEB= 1




Internal force and selection remloroe table:

SET REINFOACED FOR
COCFPICIENT | COEFFIZIENT | MOMERNT WalLE A [ FORMAT
MuLTLy | MULTIPLY 2 (T cm’ e} afmm)
0.0508 00558 | Mx 7.51495 .02 | 09583982 6,504 12 125
0.0538 00564 | My B.B3289 0.02 | 098829 T.4787 12 125
n.o172 0.0084 (kA" 1.272449 .00 | D.D982D 1.0913 12 250
00246 QL0257 1My 3.40588 G0 | 029541 29303 1 250
8. Calcwlation for wall at level : -h.52
“Uniform distributed loads ;
P1 = phe+piis 2.60 Tim?
Pz = poos a.40 Tim®
FP=F1+Fz= 11,00 T/m#
Thickness of wall: 0.6 m
Diagram calculation for analysis
4.8
F.'l
o (TN
= [ ]
2.8 = > ol 5 P
— (7
@ ' @
LTI

Calculation for stresses and forces for the above scheme :

{Results and inlustrated diagram attached al the end of this calculation)
Reinforcement arrangement:
Internal force and selection reinforce table :

MOMENT [ /Ly A fa il n:;r.;:-.:lﬂ“rl- ki
(Tm) CITI:; e} ammi
i 919 D.O04674| 097606 11,10 4 125
i 10.8| D043 087174 13.11 16 125
OE] 21| DLO0DSS| 099977 (R 12 250

5, CALCULATING FOR BOTTOM SLAE OF MAMHOLE -
Diagram calculation for analysis ;

4

1 i

hmmm&x&x&ﬁxxxxxxxmmm& Py
S fy

:\% % | P———

% b

3 M % —
] o - 5 =

P P

. L E
3 M 3

e Crererrrerry




Pz = qi+quuspu + (e Qw+Ob){ A+t (B+t}]=

~Thickness of ballam slahb; 0.9 m
Reinforcemeant arrangament:
-Aatinof A and B ; A/B= 1.33

Internal force and selection reinforee table -

3428 Tim?

H=T REINFOACEDR FORA
CHOEFFIZIENT]  MOKMENT WALUE Ay fn EORMAT
MULTIPLY iTrm) cm” Crimm) aimm)
0.0474 1 Mx 194967 (L03855| 098034 1594 18 125
D027 | My 11,147 Q.02204 | 0.98386 9.03 12 125
L0208 M 8.597 0.017] ©.29143 6,53 12 125
0011 Ll!i‘-.ﬂ'y 4,885 Q0087 0.99514 .70 12 250
G CALCULATING FOR WALL OF QPEARATING OFEN :
A. The wail iz in the direction A & 5 ;
Diagram calculation for analysis
F=povkpaa= 280 Tim
INRERREREEN
gv ¥ X }:ﬁ
L= 105 m |
—— |
Uniform distriboled loads 2,60 Thn
-Thickness of wall ; 0,25 m

Heinforcement arrangement :
Internal force and selaction reinforce table ;

MOMENT | 0 e . . 2k "F:_'::i?ff"" REH
(Tm) ome Cimrm) £ {mm)
na 0238875 Q817 000236 0.75 12 250
hA2 Q119438 000758 0.996149 037 12 250
7-Checking for shearing forces of wall;
Al level -9.62
-Height of hand for supporting wall 5= 0 , &0 the section need 1o be checked
sheoar bearing capacily is [t+s/2]= .80 m far from center of wall
Shears | Walues | Shearing |Degn Shearing Compare
(T} slresses stress  [&Conclude
(Kofcm2)| (Kgfom2)
W 20,09 2.70 3.60 Qi
At level -5.52
-Height of hand far supporting wall 5= 0 ., 50 the seclion need to be checked
shear bearing capacity is [t+s/2]= (&0 m far from center of wall
Shears | Walues | Shearing [Degn Shearing Compare
{1 slresses stress  (&londude
(Kgfem2)| (Kofom2)
N 1430 | 260 360 | CKI
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CALCULATION FOR MAIN INTERCEPTOR MANHOLE (6]

A= 3.8 GL+159 |
| | v
e fam— 0.7 Hi= 1.5
TL |+0.09
B=| 3.2 25
1'4 l.'\_jl'|= 0.25
~t— 07 H 125
| || BL1241 |
0.7 a1 0.y v _
d=10.4
1.CALCULATION PARAMETER ;
A.Geomelry dimansion ;
High of manhole H = 12.5 m
Denih of manhole D= 14 m
Widlh of manhola B = 3.2 m
Length of manhale A 3.8 m
Thickneoss of cover slal d,= (e m
Thickness of wall t= i m
Thickness of bolfom slab d= 0.0 m
qecuy "
IRGARTIY Eo o]
= ] )07 dn= 0.25 — B
D= 14 H 125 —
=\
—S = =
— =
=08 | P, P
[T e
B.Materal parameler
Grade of concrete:; 210
Rn= FiH koicm?
Rs= 3.6 kgiom=
Weight of concreta: x 25 Tim®
Sleel siress; Fin= 1600 kofom®
& Gealogy conditions !
Ground walar level; 4+ 0.00
Weight of soil: ¥ 1.8 T/m’
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Sail internal Tiiction angle : o= 20% = (0.349066 (RAD)

K, =7 (45" - %3" = 0.5

2. OPERATING LOAD : ground water is up o ground surlace level (permancnt case)
A. Vehicla Joad :

Wohicle Iype: H30 5o design load is calculated as fallowing formula;
P = (1H12P0W,
Where: P, weight of back wheel = 12 Ton
W, width of oocupied area of vehicle W, = 2iam
1, impacl casfliciant, i= 0.3
Po.=  11.35T/m
Qe = FPrledyf 3545 T/m=
Harizonal vehiclz load from both sides of the manhola:
P, = LK, = 0.5 Thm*

Whera: 1.0 Tim? is vertical uniform load due 1o vehicle
far wall caloulation
8, Cover soif lpad !
“Vertical uniform distribuied load due to submerged cover sail:
@y =Hyl -1 +H,x1.0= 2.7 Tim?
-Haornizantal unifarm distributed load due to submerged cover sail from both side of the manhole;
= Hyrle- 1k 4 H 21 0= 2.1 Tim#
-Harizantal triangle load dus o submarged sail from both side of the manhole:
(Rt L R o R o B 1624 [im#
-Harizantal triangle load dus o submerged sail from both side of the oparaling open:
Pros=H sy, F (i e 1xk, 21 Tima
Uphft pressure due to ground water:
[, =Hxl.0= 125 T/m*
. Sell foad :
-Load due to cover slab:

(R 2.5 A+t {B+1)udn= 1097 lon
-Load due to walls:
Q,, 2. 5x(A+B)Ix2x(H-dn-d)xl= 278.08 Ton
-Load due to bottam slab:
1, - 2.5x At Batind= 3049  Ton
L Live Joad fwith foll of walar in manhoia) :
g 11.35 Ti/m=

2 CALCULATIMNG FOR COVER SLAD OF MANHOLE ;

Lriagram calculation for analysis : .
a7

e

e

q

% 2
b =
w | B L
3.1 B 8
Y £ \
. - =
. =
%
I B N\ =
BN B




0] = i+, Sedn =

-Thickness of cover slatb -

-Factor related to Momenl, bearing area and compress :

Ay = M/, b,

G.AY Tim®
025 m

Whers, M: Maximum bending moment{T.m)
h,: Effective depth of bearing area(om)

h,= (Element thickness-Cover thickness)

b: Width of calculated area{ocm)

-Required area of reinforcement ;

Where: ¢ = 0L5 + ([ 1-280)""2
Reinforcement arrangament;
-Raticof Aand B : AfR=
Internal force and selection reinforce table :

Fa= MfRakha

1.19

SET REINFORCED FiZE
SOl EIGIENT RERAERMT WALLIE B ' fa FOIRMAT
MULTIFLY Tt om’ [rmam) Ermm)
2.0468 | Mx 368803 0172 08232 12440 15 125
0.0325 My 226113 009147 0951965 8.41 12 125
WREEINEY [ 1.60746) 0.058741) 097042 518 14 250
2074210y 111902 D.03396(  0.9796 3.57 12 250

4. CALCULATING FOR WALL OF MANHOLE -

A Calowiation for wall at Tevel

-Uniferm distributed loads ¢

P11 = phydpii=
P2 = p2z=
P=F1+Fz=

Thicknass of wall;

Diagram calculation for analysis :

3.3

Calculation for stresses and forces for the above scheme :
{Resuls and inlustrated diagram attached al the end of this calculation)

-11.51

280 T/m=
1624 T/m?
18.84 T/m=

0.8 m

3.9

> LLLDTTTRATREERTPATRNY

o
et

Reinforcement arrangement;

Fo1-56




Intarnal foroe

and selection reinforce tabls ¢

- SET RCINFOACED FOR
MOMENT |\ e g o il
[Trm) om Cimim) W (rrim)
Bl 1505 0.04035 0.,9794 1316 16 125
bala 20881 005624 097104 18,50 18 125
M 487 0,01306( 0.9934% 480 12 250
Compara with three fix sides diagram:
Diagram calculation for analysis in the direction A
s 1
% 3 —
3 \ =
N ) —
3.9 b Y —
. e
s u
\ X —
kS B
S
| | = 5.07 P= 13,77
3.0
-Width of slahb: A 3.9 m
-Length of slab B 2.9 m
-Triangular distributed loads p.= L.07 Tim
-Uniform distributed loads 4= 1377 Tim
-Ihickness of bottom slab il= 2.8 m
-Hatinof Aand B : AB= 1
Internal force and selection reinforce lahle:
SET REINFORZED FON
COEFFISIENT | Conr Rz nT WOEMT WAL= L™ fn FOAMAT
RALILTILY 1 WLTIFLY 2 (Tmj e’ 3 rmim) almm}
00598 2.0559 M 14 0148 004 | DBa0as| 122330 14 125
00538 0GBE4 I'I-"I‘_,.r 15,9832 004 05781 13,9907 ] 125
00172 LT [N 2.42249 Q01 | 005E7S 2.0808 12 A80
00246 OEST MY ¢.3318 007 [ 009142 54679 14 250
Diagram calculation for analysis in the direction B :
T = e |
3 3
oy f - ﬁ =—
wl MYy = ® —
i —I— = —
a0 = % =
m| My B —
o by
i E
§ 3
I I i
R
i M= 14,55
3.3
-Width of slab: & 3.3 m
-Length of slab B 2.3 m
-Triangular distributed Inads p.= 4,28 T/m
-Unifarm distributed loads p= 14,55 T/m
-Thickness of bollom slab = .8 m
-Ratio af & and B ; NB= 1




Internal force and sclection remforoe lable:

HET REIMFCRZED FOR
COEFTIGIEHT | COEFFIGIENT | MOMENT VALLE B fn FOIRAMAT
MULTELY 1 | WULTIFLY 3 (Tl e Cmim) alrmm)
0.0s08 00559 (Mx 10,2549 D03 | 098606 8.9040 iz 125
00538 D.0664 My 11,7789 0.03 | 0.98385| 10.2491 14 125
0172 D.00F2 (M % 1.73275 0,00 | 0.997EY 14870 12 250
00246 D257 MY A6AT1Y 0.01 | 089373 40038 12 2o
8. Calcwlation for wall at level : 5.91
-Uniform distributed loads ;
P1=phwspti= 2.60 T/im2
Pz = pae= 8.40 T/im=
P=F1+Pz2= 11.00 Tim=
Thickness of wall; 0.6 m
Diagram calculation for analysis :
a7
Fi
(a2 WMMHM oy
{21 —
3.1 N =l w2 3

Calculation for stresses and torces for the above scheme ;

(Resulls and inlustrated diagram attached at the end of this calculation)
Reinforcement arrangement:
Internal force and selection reinforce table :

MOMENT wWaLLE A e Ia il F'r:::r'::":;il:':' do
1T '1.-'“'-‘:: Cmimn) S ()
(HE F.H8( 004068 007228 9.61 14 125
R ES 1092 005554 007142 13.26 16 125
Mz 237 DO1205| 0.99394 2.81 12 250

5. CALCULATING FOR BOTTOM SLAB OF MANHOLE ;
Diagram calculation for analysis -

3.3

P f?.F'}F':-*F':-*F"J

2.4

]
%ﬂa&xxﬁm&xxxxﬁmﬁxxxx

—

P

M

£

e
=
.

L

B A

SRS

SRR




P3 = graguvpu +(Qe+Qw+ Db A+ (B+)]=

-Thickness of bollom slab: 0.9 m
Reinforcement arrangement:
-Ratio of & and B : AB= .18

Internal force and selection reinfloree table

G747 Tim?

SET REINFORCED FOnN
COEFFICIENT]  BMOMEHT VALLIE B fa FOAMAT
MLLTIFLY (Tm} cme D{rnm} {mm)
0468 Mx 22,5659 D.04482( DBFFIT] 1B5E0 18 125
00325 My 15671 003099 | D.Bs426| 1276 ] 125
L0204 M BoEdg| 001945 092018 . ¥ 12 125
DOT42|MYy 847 D.O0135( 085318 L4 14 250
B, CALCULATING FOR WALL OF OPEBATING QFPEM ;
A.The wall Is in the direction A & B ;
Diagram calculation for analysis -
P=prw+paa= 260 T/m
NEFEEERNENEN
%l L L J 'k%
L= 1.05 m
] }
Unifarm distributed loads : 2,60 Tim
-Thickness of wall : 0,25 m
Reinlorcement arrangement :
Intermal force and selaction reinforce table :
MOMENT | yaLuE . a o HEF:.‘!:E::,:.—ED o
(Tm} em” Dimm) | @imm)
na1 0238875 001617 | 009236 .75 |2 260
pA2 DA19438) 000758 0995149 .37 12 250
7-Checking for shearing forces of wall;
Al level -11.51
-Height of hand for supporting wall H= 0 , &80 the seclion need o be checked
shear bearing capacity is [t4s/2]= 080 m far from center of wall
Shears | Values | Shearing |Denn Sheanng Compare
(7] shresses sfress  |&Conclude
(kgfcmd}| {Kgfcm2y
v 21.67 | 2.90 3.60 oK
At level -5.91
-Height of hand for supporting wall 5= 1 . &0 lhe seclion need to be checked
shear bearing capacity is [t+s/2]= 0.60 m far from center of wall
Shears | Values | Shearing [Degn Shaaring Compare
(T stresses stress  |EBCencluda
tEgfem2)| (Kgfcm2)
v 13.75 | 2.50 360 | oKl
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CALCULATION FOR DIVERSION CHAMBER TYFE DC 1

A= .05 GL#2.07 |
| N ¥
o 035 Fi= .3
T
B=|2.35 2 .
4.7 dn= a5
B 0,35 o Hap 4
|| || BL-263 |
0.35 27 0.35 —
d= 0.4
1.CALCULATION PARAMETER ;
A.Geomealry dimengion ;
High of manhkole H = 4.4 m
Dapth of manhole 0= 4.7 iy
Width of manhale = 235 m
Length of manhnle A= 3.05 Im
Thickness of cover slab d,= .25 m
Thickness af wall f= 0.35 m
Thickness of holtom slal d = i< m
=0 1+0vy \_
OO oo e
t= [0.35 dn= 0.25
D= 4.7 Hif: 4.4
= =
— =
— ——
o= 0.4 P, =
(LTI e
8. Material parameter -
Grade of conerote: 210
Fn e 70 keyfezm?
Ra= 1.6 kgicm®
Weight of concrats; X w= 2.5 Tim®
Steel stross: Ra= 1800 kgicm®
. Goology conditions !
Ground waler level: + 000
Weight of soil: ¥ 1.6 Tim®
Seil imtarnal friction angle : i = 209 = 0349065 [RAL)
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K, = t7(45° -§}= 0.5

2. OFPERATING LOAD @ ground walar is up to ground suriace lavel (pormanant casa)
A, Vehicle load

Vahicla lypa: H3)  So design load is caloulated as following formula:
P = (1+02PW,
Where: P, weight of back wheal = 12 Ton
W, width of occupied area of vehicle W, 275 m
I, impact cosfficient, i- 0.4
Py = 11.35T/m
Qo = FdeXB+t) 4,20 Tim#
Honzontzl vehicle load from bath sides of the manhola:
P = 1.0xK, 0.5 Tim2

Where: 1.0 T/m2 s vertical urifarm lead due 1o vehicle
lar wall calculation
B, Cover 5ol load :

-Varlical uniform distributed load due to submearged cover sqil;

&, =H x[rs- 1) +H,x1.0= 0.54 Tim?
-Horizontal uniform distributed load dus to submerged cover saoil from bolh side of the manhole;
Py =Hylp,- 1k, +H 1 0= 0.42 Tim?
-Horizontal triangle load due to submerged soil from bolh side of the manhaole;
Par=tH-trut D el H - e, 5.6 Tim?
-Herizontal triangle load due to submerged soil from belh side of the operating open:
Par=H Lo (v eH 1, 0.42 Tim?
-Liplift pressure due to ground walar:
By = Hxl e 4.4 Tim#
O, Belf load -
-Load due te cover slab:
0. = 2.5x[AR[B)mdn= L.74 Tan
-Load dus to walls:
e = 2.55A+B 2R H-dn-d)xi= A5.44  Ton
-Load dus to boltam slab:
0, = 2.0xA+x[B+)ud= 9.18 Ton
0. Live toad (with full af water in manhale) ;
qw = 3.75 Tim=

3. CALCULATING FOR COVER SLAB OF MANHOLE :
Ciagram calculation for analysis .
3.05
xtxxxxxxxxxxxxxmmmm%mw !

M

235

My |
I

=

Il

ﬁﬁﬁﬁﬁx’%’ﬁﬁﬁfj

B

el
B ) R R

e




4 = qi+que+2 Sxcln =

-Thickness of cover slab -

337 Tim#

025 m

-Factor related to Moment, bearing area and compress ;

"G'u- v

MR bh,*

Where, M: Maximum bending moment{T.m)
byt Effective depth of bearing arealcm)

h,= {Element thickness-Cover thickness)
b: Width of calculated area(cm)

-Required area of reinforcement ;
Wheare: y = 0.5 + ([ 1-280)")2
Reinforcement arrangement;
-Haticof Aand B : A/B=

Internal force and selection reinforce table ;

Fa=

hSRaho

1.30

SET REINFORGED FOR
COEFFIGIENT|  MOMEM T WALLIE A fa EEIRMAT
MULTILY [Trm’ em” [rmm) @ imm)
Q0TS M 182724 008526 096523 5.91 14 250
00281 My 1.08095( 003861 098031 345 12 250
0208 M 08007 D.02858) 09855 254 12 250
00123 M'y DA7IE 00189 099145 1.44 12 250

4. CALCULATING FOR WALL OF MANHOLE :

A, Calculation for wall at level :

-Uniform distributad loads

F1 = phws+pii=
Fz = pze=
F=F114Pza=

Thicknass of wall:
Ciagram calculation for analysis

2345

-2.23

.92 Tim#
5.60 Tim#
G.52 Tim*
0,35 m

3.08

Fi
@ (NI &

0o

|i—|i—L

A

Calculation for stresses and forces for the above scheme -

{Results and inlustrated diagram allached at the end of this calculation)
Reinforcement arrangement:
Internal force and selection reinforce table

Jel-ah




A SET REINFORZED FOR
CRIEDT, YALLE s fa FORMAT
{Trn}) om’ I3rramh £ [mm)
Rl 342 0.06232| 0.9678 4.17 12 250
P s A18| 007817 096034 513 14 250
Mz D34 QL0062 099659 .44 12 2a0
Compare with three fix sides diagram:
Diagram calculation for analysis in the direction A
@ 8
i b —
NN —
o ¥ { i . % ; —
3.05 | §[; 3 -
Y i3 =
& = |& =
| =R =
Pt
| L m= 388 M 264
3.05
-Width of slak: i .05 m
-Length of slab B 34.05 m
-Triangular distributed loads pe= 3.88 T/m
-Uniform distributed loads = 264 T/m
-Thickness of bottam slab d= 0,35 m
-Ratioof Aand B : AB= 1
Internal force and selection reinforce lable:
SET BEINFUHGED FOR
COEFFIGIE | COEFFICIENT EAORIEHT Wal = i FOHRRT
MULTIPLY 1 | BLLTIPLY 2 (T e 3 rmim) afmen)
005598 00559 M= 2451549 004 [ 097714 LE003 14 2h0
00538 O.0EG4 My 2 GO0 Q.05 | 0.97571 L. 8502 14 250
00172 QL00ES M ' 05167 Q.01 | 0.09527 1.1588 12 250
L0225 Q0257 My 107488 002 | 0.0%011 24233 12 250
Diagram calculation for analysis in the direction B -
Y 5
% X
235 | ¥ 3 —
= u -
= u —
i u =
R = =
T
| | b= 2,99 M= 3.53
2.35
Width aof slab: A 235 m
-Length of slab B 235 m
-Triangular distributed loads p,= 2.99 T/m
-Uniform distnbuled Inads py= 353 T/m
-Thickness of boltom slab d= 0.6 m
-Ratio of Aand B : A= 1

Internal force and selection reinforce table:
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SET REINFORCED F0R

LLECPEEDIEMT ) COEFFEZIERT REOMENT WALUE e La FURMAT
MULTIPLY 1 | MULTIPLY & I Tend em’ Aimm) almm]

00598 00559 W 1.58332 003 | 308526 J.BEEY 12 250

0.0538 0.0EE4 MY 1,738 0.03 | 0.9839 S.04349 12 260

00172 Q00 M Q305876 Q.07 | uey21 OGS4 12 250

00246 00257 My 0, 70404 0,071 | 3.99354 1.5617 2 250
S.CALCULATIMG FOR BOTTOM SLAR OF MAMMOLE -
Diagram calculation for analysis -

305
MLHmmxxxxxxxxxmmmmmmﬂl: . Fa
X m R
2as | ¥— = R
F e SR e

Pa = i pu o0 Cw e QhpTEA D BH1)]= 14.63 T/m®
-Thicknsss of bollom slat; 0.4 m
Reinforcemeant arrangement;
-Raticaol Aand B ; A/B= 1.30
Internal force and sclection reinforce table :

SET AR INFORCGED FOR
CULPFIGIENT KMOMENT WaLUE i fa FORMAT
MLLTIELY (T em” Cmmi Eimm)

00475 M 497995 005808 ( 0.9700F 11.46 14 125

0.0287 My 2946 0.03436] 0065252 G GE 12 125

00208 M % 2181 002543 098712 418 12 FEI

00123 My 1.290 00150 0.99242 2.46 12 260
G, CALCULATING FOR WALL OF OPERATING OPEN :
A The wall iz in the direction A & B :
Diagram calculation for analysis :

P=piw+pai= 0.92 T/m
NE YV v b b vy b
| L= 1.05 m |
J |

-Unitorm distributed loads : .22 Tim

-Thickness of wall : .25 m
Reinforcemeant arrangement :

Internal force and selzction reinforce table :

) SET REIMFCRCED FCR
MOMEMNT WA LLE A, . fa FORMAT
(Trm} e’ Crirmmi) g0 (mm)
W 0084525 000537 0.99731 0,26 17 2o
a2 0042263 DOD2EE| 095860 .13 12 250
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7-Checking for shearing forces of wall;
Al level -2.23

-Height of hand for supporting wall 5= ] . 50 the section need 1o be checked
shear bearing capacity is [t+5/2]= .35 m far from center of wall

Shears | Values | Shearing |Degn Shearing Compare
{T) shrecsrs slress Bond ude

(Kafcm2)| (Kg/om2)
v 766 | 2.70 3.60 [S[HIE
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CALCULATION FOR DIVERSION CHAMBER TYPE DC 2

64 . T
i v
~+- 6 | Hi= 1
TL +0.85 v ;
G= 3.3 2.7
7.5 dn= .25
- 0.6 H+ 6.5
= - 81565 |
0.6 5.5 0.6 —
d= 0.7
1.CALCULATION PARAMETER :
A.Geomealry dimensian ;
High of mantole H = 6.5 m 3.2
Depth of manhole D= 7.8 m
Width of manhale E = 33 (]
Length of manhole A= 6.4 m
Thickness of cover slab d,= 25 m
Thickness of wall f = 1.4 m
Thickness of botlom slab d = (1 m
B LR Y \
IO oround v
= | |08 dni= 0.25 ——| E
D= 7.5 Hs 6.5
—— =
— ==
— ==
i . \
d= 0.7 P, P,

(IO e

E.Material paramolor :

Grade ol cancrete; 210
Rn= bl
Hs= 36
Weight of concrale: ¥ 2.5
Steel strass: Fa= 1600
. Gecfogy conditions
Giround waler level: + 0.00
Waight of soil: B iE 1.8

J-1-72

kglom®
kgydform?®
Tim®

kgl

Tim®




Soil internal friction angle - @ = 201 - 0349086 (RAD)

K, =1g7(45" - £y = o5
2
2. OFERATING LOAD : ground water is up to greund surface level (permanent case)
A, Vehicle load :

Vehicle type: H3®  Sodesign lead is calculaled as following formula:
Pa = (1+1)2PMW0,
Where: P, weight of back wheel = 12 Tan
W, width of occupied area of vehicle W, = 2.5 m
i, impact coallicient, i= 0.3
Ps = 11367 m
Oy = FPda/[B+1) 2891 T/m=
Huarizontal vehicle load from bolh sides of the manhola:
P = 10K, = 0.5 Tim#

Where; 1.0 T/m® iz vadical uniform load due 1o vehicle
far wall caloulation
B, Cover zoil load :
-Verlical uniform distriibuted load due to submergod cover sail;

¢y =H el 1)4H,%1.0= 1.8 T/im?
-Harizontal uniferm distributed load duc 1o submerged cover sail from bolh side of the manhole:
Poa=H - Lmk,+Hx 1.0 1.4 T/m#
-Horizontal tnangle load due to submerged seil from both side of the manhaola:
[ B L A o B o B2 Tim#
-Horizental triangle load due 1o submerged sail from both side of the ap grating open:
Paa=Hixp i reH1xE, 1.4 Timz
-Uplitt pressure due 1o ground water:
py=Hxl1.0 §.5 Tim®

O Sell lgaa ;
-Load duc 10 covar slab:

L] = E.SMIAH)RIBH)xdn= 17.08 Ton
-Laad due to walls:
o, = 20K A+B 2 H-dn-d)xt= 161.51 Tan
-Load due to bottam slakb:
1, = 2 Ex( x| Bt 4778 Ton
0. Live load (with full of water in manhole)
qw = L ERE Tim?

3. CALCULATING FOR COVER SLAB OF MAMFOLE ;
Diagram calculation for analysis .

3.75
., |

3 %
5 &
N N
i s
b Mx B

a3 NE . Y B=
N £ .
\ - 3
2 M &

R TR

1-.1-T73%




0 = qi+qeete . Sxdn =

-Thickness of cowvear slab -

A=

MR, bh,F

Where, M. Maximum bending moment(T.m}
by Effective depth of bearing arealcm)

533 Tim#

0.25 m
-Facter related lo Moment, bearing area and compress ¢

b= {Element thickness-Cover thickness)
b: Width of calculaled areafcm)

-Hequired area of reinforcement ;
Where; y = 0.5+ {{ 1-280)"5)2
Reinforcement arrangement:
-Raticof Aand B : A/B=

Internal foree and selection reinforce table -

Fa= M Raho

1.14

SO VEIGENT

FAOMENT

VALLIE

A

[2

ZET REINFORGED FOR

: FUREMAT
MULTIFLY (Tl o Dimm) drrm
00451 [Mx 204303 010868 094235 1000 14 125
00348 |"."|";I' 230373 0.08228| 09574 .52 12 125
D020 13202 004715 097534 4,23 12 250
LERERREY TR 099014 0.035836( 0,981949 315 12 250
4, CALCULATING FOR Il-"'.lf.f'-LL QF I".I'I.ﬁ.a‘_‘J] 10LE ;
A. Calcutation for wall al level : -4.,95
-Uniform distributed loads ;
F1 = phv+pii= 1.90 Tim=
F2 = pas= 8.12 Tim=
P=F1+P2= 10,02 Tim=®
Thickness of wall; 0.6 m
Diagram calculation for analysis
. 5
=1
o (TN
— (o =
2.3 F = |@© @l _: F

Calculation Tor stresses and forces for the above scheme -
(Results and inlustrated diagram attached at the end of this calculation)
Reinforcement arrangement:

=
[
=

-4




Internal force and selection reinforce lable :

MOMENT | . - " ; : HET FT:;?:?—ED FORA
T &m® Cririm) i)
] 15121 0,076 0.95505 18.57 18 125
o 1636 00832 095651 2047 14 125
P 3 2.55| 001297 099347 3.03 12 280

Compare wilh three fix sides diagram:
Diagram caleulation for analysis in the direction A :

- i
I =
o omy 2 [ =
- R =
5 By 3
| My &
. : K B
1§ 1 = F E
R e
1 = |meg25  m= 377
&
Width of slah: A 5 m
-Length of slab B 5m
-Triangular distributed loads p= 6.25 T/m
-Uniform distributed loads = a77 Tim
-Thickness of hottom slab o= 0.5 m
-Ratio of & and B ; AlBE= 1
Internal force and selection reinforce table:
SET HEINFDAGED FOm
COEFFICERNT|| COFFF I HT SACHAC T WLLIE A rs ia " EORRAAT
MULTIFLY = MULTIPLY 7 T em® Ciimm} alimmj
0,0505 LT LT 0 O4205 0,05 [ $,97404 1204376 14 125
0.0538 00664 M}' 10,4651 0.04 | 097264 | 2. 6581 16 125
a.0172 00084 18 213543 L.01 | 099454 25320 12 250
00246 00257 (M"Y 4.345349 L.02 | 0928853 L1822 14 250

Diagram calculation for analysis in the direction B

F vy = B
= R
3.3 El %
. .
L
et b
R S
R R P
3.3
-Width of slab; & 2.3 m
-Length of slab E] 3.3 m
-Triangular distributed loads p.= 412 Tim
-Uniform distributed loads = 5490 T/m
-Thickness of bottom slab d= 0.6 m
-Halio of A and B : AB= 1




Intarnal force and selection reinforce tabla:

SET HEINFOHCER FOR
COEFFIGIENT | COEFFICIENT MOMENT WALLIE LTS fa FORMAT
WLLTIFLY 1 | suLTomLy 2 (T em® Zmm) afmim]
0.05948 00550 M x 4.93245 003 | Q0873 5.Aa914 14 250
0.0538 O0EES My LEC Al B 0.03 | 0.98589 G.Hdbd 16 250
Q0172 00084 )M e D.92557F 003 | 099764 1.0941 12 250
00246 00257 MY 220275 0.071 | 0.99437 2E123 12 250
8. Calculation far wall at level ; -2.35
-Uniform distributed loads :
Fi = phvipii= 1.20 Ti/m*
P2 = p2a= 4.48 T/m=
P=Pi+Pz= G358 T/m2
Thickness of wall: D.6m
Diagram calculation for analysis :
5
=)
(NI <
i
33 P an @ P
@ —
A o 1
i R

Calculation for siresses and forces for the above scheme

(Results and inlustrated diagram attached at the end of this calculation)
Aeinforcemeant arrangement;
Internal force and seleclion reinforce table

MOMENT | yaL e q : BET PFL?T-::'.:;._:r:D Fon
(T em? .anrnm] {rmm}
i1 Q83 Q04808 097488 11,65 14 125
i r 1042 005200 097274 1263 16 125
ks 162 000824 09249586 1.92 12 250

2. CALCULATING FOR BOTTOM SLAB OF MANHOLE :
Diagram calculation for analysis ;

6.

4

L‘h‘hﬁﬁk&\,\“\&ﬁ&ﬁ&&k&kﬁ%@h "
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=

N E
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1111
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Fs = giegiv+pu +( 0o+ 0w+ Qb A B+1)]= 19.50 T/m=

-Thickness of bottom slab: 0.7 m
Reinforcement arrangemeant:
-Hatio of A and B : A/B= 1.84

Internal force and selection reinforce table

EET HEINFOHCEDR FOR
CLUEFFEZIENT FALIAERT WalUE iy Hi fx FORMAT
MLLTIFLY [T em’ v mim) 2 {rmm}
0.0 Mx 16,4736 0057 097133 1028 18 125
00107 My 4207 G.0149) §,99249 4.7E 14 2o
D013 M 7037 002548 0.098704 T57 12 1254
L0045 | M"Yy l 1.894 00064 099679 1.89 12 2o

G CALCULATING FOR WALL OF OPERATING OPERN -
A.The wall Is in the direction A & B -
Lrimgram calculation for analysis ;

FP=phetpas= 1.80 Tim
%l l ¥ l l l l l ‘l‘ l v
& 53
I L= 105 m "
| I
-Uniform distnbuled loads : 1.90 Tim
-Thickness of wall ; .25 m

Reinforcement arrangement :
Internal force and selection reinforce table

MOMENT | vaLue A 3 fa 2 AT
(Tm] em’ | Dpwm) | @(mm)
M 0745835 0.01108( 0.99443 055 12 250
(1t ) QOETZRT) 000554 | OO00F2E 027 12 250
7-Checking for shearing forces of wall;
Al level -4.95
-Height ot hand for suppaorting wall g= 0 , 50 the section need to be checked
shear bearing capacily is [t+s/2]= (L&0 m far from center of wall
Shears | Values | Shearing |Degn Shearing Compare
[T} shressos slress HConclude
(Fgfomz)| (Kgfom?2)
[ 19.04 | 350 | 360 | ORI
Al level -2.35
-Height of hand for supporting wall &= i . 50 the section need lo be checked
shear bearing capacity is [t+5/2]= 060 m far from center of wall

Shears | Values | Shearing |Degn Shearing Compare
(T stresses | sbress  |RConclude
{Kgfam2)| (Kofem2)
r 1276 | 240 | 360 | ok
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