CHAPTER 5
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5.1
Civil Design
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Box Culvert



Calculation for conveyance sewer type 1

(Use: Wanden piles)
( The calculation bascd on Japaness standard - 1151999)

1-Geometry dimensions for calculation
(Calculalion made for one m long of conveyance sewer):
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2-Material properties and so0il conditions:

Ground water level: GWIL= [FEg 0.00
Concrete: Grade 210, REn = R IR T Tkgfomz2)
Ra= 3.6 (Kgfom2)
Reinforcement type 115: Ra= L0 (Kgfom2)
Back fill zand: +.= 1.580T/m3 v Cocficionl of earth pressure at rest K,= 0.5
Inkernal friction a0deg

F-Laading and calculation scheme:
3.1 Vehicle load:

Wihicle bype: H30 S0 design laad is calculated as following lormula:
Foo = [1+i)2FMW,
Whare, P, weight of back wheel 12007
W, wiclth of occupied area of vehicle W, = 2,75 m
i, impact cosfficient, i= 0.3
Py, = 11.35T!/m
Because B=V sp uniform distributed vehicle load calculated as below
Qo = Pl = 32T m=
Harizontal wehicle ol Trom bath sides of the sewor:
P = 10K, = 50T e

Whera; L0 T/ m® iz vertical unifarm oad doe g vahicle
for wall caloulation




B=  3.20m |
3.2- o load:
3.2.1 In case of ground water level at 0.00 (Permanent case):
Nertical uniform distributed load due to cover soil
Q= 1%ys= 2.95T/m2
-Horizontal side uniform distribubed load due to cover sail from both side of the sowor:
Praa=.2K,=  1.48T/m2
-Horizantal triangle load due to earth from both side of the sewer under ground water level;

Py =rs{ TL-GWLKo+(p -1 )x{GWL-BL)xK +H{GWL-BL}x1.0 =  2.13T/m2

-Hogizontal triangle load due to earth from both side of the sewer above ground water level:
[ =1 TL-GWLIK, = 0.32Tm2

LIplift prassure for this case:
J:'||n'|I|:=|:"-:-'I"II"rJ-'['“-.':':“C:I A= 1.29T/m2

3.2.2 In case of ground water level at +2.00 {Soil submerged by ground water):
-Vertical uniform distributed load due to submerged cover soil:
' =Hyxly-1)+H, x1.0= 2A5T/m2
-Harizontal uniform distribuled load due to submerged cover soil fram bath side of the sewer:
Pecr=Hx{y.-1 IR, HHx 1L 0= 2,307 m2
-Horizontal riangle load due to submerged scil from both side of the sawer:
F‘H=Hd.':{h.|'|1+ [.:'IS-.lrn ]};'I IFRH:-\.I
Paa =M1+ LieHoxk, = 2.31T/m2
-Uplift pressure due to ground water:
Poae=Hxl.0= 15T im2

3. 3-Zelf load;
-Load due to cover slab:
Qoo = 2. 5(W-H20x 1x0.2 1.60Tan
-Load due Lo walls:
Quan = 32.5%(0.20 x1.20x1.0) 1_80Ton
-Load due o belbarm slab:
qbs= 252025 = 0.63T/m2
qself= 1L.O9T/m?
2.4-Live load fwith full of water in sowor):
-Uniform loard: qw = 1207 m32

3.5-Total loads:
32.5.1 In case of ground waber level at 0.00:
. Vertical uniform distributed load due to vehicle load:
0w = 3.27Tm
b. Total vertical uniform distributed kead transfered from ground surface dawn to coverslab:

Ou = O = 2.95Tim2
<, Tokal harizontal uniform distribubed loads from both side of he sower:
Fii= PietPo = LA8T/m2

d. Telal horizontal triangle loads fram both side of the sewer (Consideration for under ground water level )




pa=  2.13T/m2
e, Total herizontal tiangle kads from both side of pipe gallery (Consideration far above ground water level):
P 0.32T/m2
3.5.2 In case of ground water level uplto +2.00 :
a. Wertical uniform distributed load due to vehicle logd:

Qe = 33T m
b. Tatal vertical uniform distributed load transfered fram ground sudace down to coverslab:
Qu=9% = 2.85T/m2
b, Tatal honzontal wniform distributed loads from both side of the sewer:
M= PirntPos = ZBOT/m2
. Tatal harizantal triangle loads fram bolh side of the sewer ;
Po= 2.3 Tim2

J.&-Calculation scheme for conveyance sewer: (for 1m lang)
3.6.1 In case of ground water level at 0.00 (Without water in sewer):

e, = 3.27T/m
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A-Checking pressure to soil base , compare to capacily of soil under the bottom of sewer:
Total pressure to base soil:

Po=0ce 0 (Qenirstan Tt WLWH2E)1.0]+qw+qbs =9.11 T/m2

S0 al the deplh aof 3.29m Strength of base soil must be bigoer than 0.91kg/cm2
tAssumming dimensions of wooden pile Del =0, 1mxbm)

Llsa 25 woaden pilesim?®

5-Checking uplift that due to ground water: (For most dangerous case, ground waler
is up to ground surface level, and the sewer is empty in side)

P'.',a;n L.65T/m2
2.1 Cower soil submerged:
Pogn = 2.95T/m2
5.2 Self load of sewer:
Moo= 2,500, 25 L0xE.20 A+ 0.20x1.0 x3.2 + 3 .l 20 xL.20)
L0280 + 2x0.20)
Pock™ 1.50T/m2
Tatal pressure; P =Poap + Pon = 4.45T/m2
+ So Lhad p >p o411

G-Calculation for stresses and forces for scheme 3.6.1:

(Results and inlustrated diagram attached at the end of this calculation)
F-Calculation for bar arrangement:
Factor related to Moment, bearing area and compress capacity:




A, = M/R bh,*

Where, M: Maximum bending moment{T.m)

h,: Effective depth of bearing area(om)
h.= (Elerment thickness-Cover thicknoss)
bz Width of calculated arcaicm)

Fequired area of reinforcement:

Fa= M/yRaho Where: v = 0.5 + {{ 1-240))/2
Moments Wirlues A Fa Bar arangemsnt
{T.m) {cm®) aimim} afmim)
Musa 1440 0.1217 0,935 7.4 12 175
M, 0.770 00651 (960G 3.3 12 250
M, 0.810 00685 0965 4.0 12 250
5 P 0.510 00655 0965 4.04 12 250
M. 0.020 D017 0,959 (] 12 2450
5 0750 00331 0.983 2.65 12 250
Mp.g 0750 0.0331 0.9H3 265 12 250
Ms 5 1.040 00459 0.977 3.70 12 250
Me 5 2.010 {0886 0.954 7.32 12 125
B-Checking for shearing forces:
-Height of hand for supporting coverslab $= 0.00m » 50 the section need to be checked
shear bearing capacity is [Ef2+(c+5)/2]= 0,200 far from center of wall
Shears Walues Shearing  [Degn Shearing]  Compare
(Tl stresses shrass BConclude
(Kofema) [Kofomd]
Vi 4,840 A2.20 3.60 KN
Ve .40 320 360 O
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Calculation for conveyance sewer type 2
{Uze R, piles)
{The calculation based on Japanese standard - 11519959)

1-Geometry dimensions for caloulation
(Calculation made for one m long of conveyance sewer):

H1=3.E!-E]T|
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H3=1.20n H?=1,8Sm

e
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j_l_ W=2.80m || E.L|'§3:_3"" A
L=0.20m

2-Material properties and soil conditions:

Ground water lowvel: GWL= ___ DO m
Concraele: Grade 210, Fn = 70 (Kgfom2)
RS= 3.4 (Kgfcm2)
Feinforcement type 1[5: Ras= 1600 (Kg/cm2)
Back fill sand: y,= 1.80T/m3 : Coelicient of earth pressure at rest K,= 0.5
Inkarnal friction 30deg

I-Loading and calculation scheme:
1.7 Vehicle load:

Viehicle bypa: H30 5o design load is calculated as fallowing formula:
Foo = (L2,
Where: P, wightl of back wheel L2007
W, width of occupied arca of vehicle W, = 275 m
i, impact coefficient, i= 0.3
Py = 11.35T/m
Bocause BV so uniform distributed vehicle load caloulated as bolow
Oy = Pele/V = 1.43T/m?
Horizontal wehicle load from bath sides of the sewer:
Pre = 1OWK, = 0.50T/m?
Whera; L0 T/m® is vertical uniform load due to vehicle
Tor wall caloulation




II_
020m | | 95 |
38Bm Q= 1.43Tfm?
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Il
| B= 3z0m | B

1.2= Soil load:
3.2.1 In case of ground water level at 0.00 (Permanent case):
erlical uniform distributed load due o cover sail ;
Qe = (GL-GWL s+ (GWL-TLY* (y5-1)+{GWL-TLJ*1 = £.98T/m?2
-Harizental uniform distributed boad dus to cover soil Tram bolh side of the sewer:
et = ([ GL-GWLY*s+{GWL-TLI¥(y5-1) Ko s (GWL-TL*1 =  4.43T/m2
-Horizantal Lriangle load due to earth from both side of the sewer under ground water level:
Per =l LImH2RE 2% 1.0 - 2.597T/m2
-LIplitt pressure for this case:
P =H2x1,0= 2.04T/m2
3.2.2 In case of ground water level at +2.00 (Soil submerged by ground water):
“Vertical uniform distributed load due o submerged cover soil:
Qs =Hyx(-L)+H,x1.0= B.98T/m2
-Henzontal uniform distributed load due ta submerged cover soil from both side of the sewer:
Pror=Hxiy -1k +Hx1.0=  543T/m2
~Horizontal trizngle load due to sebmerged soil fram both side of the sewer:
Paz=Hasyo e beH ek,
Pox=Hax L1 [~ 1 ek, = 2551 m2
-Uplilt pressure dus to ground water:
Pupn=Hzx1.0= 2097/ mz2
3.2.2 In case no ground water outside :
-Vertical unilform distributad load due to cover sail -
.. =Hyxy.= G.2HTm2
Horizantal wniform distnbuted kad dus to cover sgil from bolh side of the sewar:
Posa=0e%l,= 39T /m2?
-Horizontal tiangle load due to earth from both side of the sewer
Pyt = 1.67T/m2

1.3-Self load:
-Load due b cover slab;
Dosia = 2.5(0.20 x3,20x1.0% =1.:0Tan
-Load due o walls:
Quan = 325020 x1.20x1.00% =1.80Tan
-Load due Lo boltom slah;
qbs= 2hxbh = 1,125 T/ma
fself= 2.15T/m2
J.4-Live load (with full of water in sewer):
~Uniferm loard: qw = L30T {/mz2

J.5-Total loads:
3.5.1 In case of ground water level at 0,00 ;
a. Vertical uniform distnbuted load dues to vehicle load:
Q- 1.43T¢/m
b. Total vertical uniform distributed load transfered from ground surface down Lo coverslab;




qu = € = 0.98T/ma
. Total horizonlal unifarm distributed loads from both sida of the sewer:
PL= Pre®Pos = 4.93Tim2
cl. Tetal harizental triangle loads Tram both side of the sewer
Pz 2.59T/m2
3.5.2 In case of ground water level upto +2.00 :
a1 Wertical uniform distributed load dus 1o vehicle load:
i 1.43T/m
b. Tatal werlical uniform distributed load transfered from ground surface down o coverslah
Qu=0% = B.98T/m2
b. Tatal horizantal unilorm distribeted loads from bolh side of the sewer;
Prz= ProtPez = 2.93T¢m2
. Tatal horzantal triamgle loads rom both side of the sewer -
Pap= 2.59T/m2
3.5.2 In case of no ground water oultside:
a. Vertical unilform distributed load due to vehicle load:
I LA3T/m
b. Tolal vertical uniform distributed koad transfered from ground surface down to coverslab
Oz = B = 2.98T m2
[, Total horizontal unifarm distributed leads from bath side of the sewear:
P13= PrvtPesa = 3.99T/m
. Tolal harizental triangle loads fram both side of the sewer
Pz LT imZ
J.6-Calculation scheme for conveyance sewer: {for 1m long)
3.6.1 In case of ground water level at 0.00 (Without water in sewer):
Q= 1.43T/m

I
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4-Checking pressure to soil base, compare to capacity of soil under the bottom of sewer:
Tatal pressure bo base sail:
Ps =0+ Qo H Qeavaratan + Quunar [ (W 2t)x1.0]+gw-+gbs =11.80 T/mz
So at the depth of 5.73m strength of base soil must be higger than 1.18Kg/cm2
5-Checking uplift that due to ground water: {For most dangerous case, qround waker
is up to ground surface level, and the sewer s emply inside and without considering pile capacity)
P e 2.04T¢m2

1.1 Cover soil submerged:

Peo = HLx(p-1)+H1x1.0= G.A9ET/m2
5.1.2 Self load of sawer;
Ploair= 2.5% (045 1.0x3.20 # 0.20x1.0 x3.20 + 2 x1.0x0.20 ~ x1.20)
1.0x(2.80 + 2x0.20)
Poan= 2007 m2
Total pressure:  py =poi + Poy = B.98T/m2




¥ 5o that p=p  OKI

6-Checking for pile capacity (Checking for 1 m long of sewer):
6.1 In case of ground water level at 0.00 (With full of water in sewer and vehicle load)
(Excluding the ground waler pressure):

Q.= 1.43T/m
|;';'1I' ' '.I,.'_ ".l-:_
Tl 011546 98 Tn —
] Ll L1
—
—
BN, (4
— =
=N ] h=1.53m
i . o |=1.20T/m =
= (o) Jr Jr S
s e = Tz ; F )
P — L ": — Pz 2.59T/m Pl 4.43T/m
T"‘*’""" 2.04Tm =
| 3.00m= 1 |

The negative skin friction from both side of sewer walls dug to settlement of embankment
caused by earth pressures (Excluding the ground water pressure):
-Horizontal unifarm distributed load doe to cover soil fram both side of the sewsr:
P ={(GL-GWLY s H{GWL-TLI*{y5-1)* Ko+{GWL-TL)*1 = 4.43T/m2
-Horizontal side triangle ditributad pressure due to earth under ground water level
P = 12 +H2R1 0 = 2.59T/m
Tolal negative friction farce:

M= Pro XM 1040 5xp? 1xH2x1 =10.59T
p= tan{ 3= .36
Fricion = 2uN = 7.71Ton
Tolal pressure to piles:
P =OyFOwigbisbo, $Foa/ [(WH2t)ed ) - 11.98T/m2

6.2 In case of mo ground water oulside
(With full of water in sewer and vehicle load) -

= 1.43T/m
e

- L) = ,“.L, LR .90 i _1‘ L i e
= Al ma e

.
—1 LY () (=2 h=1.53m
= - =
— Jlu' 1 @, T | =120 m NG <
ey = il -;*:- - = S

Piz Po | 3.00m= | L Mo erTim M 300mm

Tatal pressure Lo piles:

Py = Ou+qw+qbs+q,, = 9.61T/m2




6.2 Pilz arrangement:
tAssumming dimensions of RC pile DxL=0.3mx0, 3rmx30m)

Applving farmula

I
(e = —{eNaAp +(0.2NsLs + CLe)aml)
2

o - H)
Ma= 240
Ap= (i m*
Msd{Maz= TS
Lslil=sdy= 232 m
C= (1) Iim®
Lc=s 25 I
Fd = 1.2 m
Qa= 39348 T
S0 that 1 R.C pile (300:300) can be wusad far the area as caleulated belme:
F=3H.39 11,98 = 3.20 m2
Mumber af piles in one row of cross direction: 2
So distance babween 2 rows in longiludinal direction is ZxFrming (W 2xt) = [Z00rm

6.4Checking for punching condition of holtom slakb

s v S 7 |
“xx ___,.-'
hia i - ‘ h=450
19— _
Mp= 35485 T
Rp= 8.5 Kgfom?
higs .26
4*03+4%(2ho +0.3)
b, = o — =224 m
2
0.153*Rp*h *hb, = 37128 T
S0 Lhil MNp = QT5* Rppvh *h,

F-Calculation for stresses and forces for scheme 3.6,1:
(Results and inlustrated diagram attached at the end of this calculalion)
B-Calculation for bar arrangement:
Factor related to Moment, bearing arca and comprass capacity:
A, = M{R,h,
Wherz, M: Maximum bending moment{T.m)
h,: Effective depth of bearing arealom)

h,= {Flement thickness-Cover thickness)
b: Width of calculated arcalcm)




Reuired area of reinforcenent:

Fa= M#yRaho Whare: y = 0.5 + ([ 1-280)" Y2
Mamenls Walues Ao ¥ Fa Bar arrangement
(T.m) (em’) almm) almm)
1 P 1.740 01471 0,920 4.0 14 150
M, 0.520 0.0778 0,959 4.61 12 250
M-y |40 01200 0.9306 .29 e 250
i P 1.420 01200 0,936 £ 16 250
Ms. 0,490 0.0064 0997 0.93 12 250
Mp.s 1210 0.0120 (.95 2.00 12 250
Moo 1.210 0.01240 0.95q 2.0 12 250
M5 1.360 00134 (1.953 2.25 12 250
Me g 2.5 10251 RH 9.43 12 250
9-Checking Tor shearing forces:
~Height of hand for supporting coverslab = 0.15m , 53 the saction necd o be checked
shear bearing capadity is [L2-+Hoes)2]= D2%5m  far from center of wall
Shears Values Shearing  |Dean Shearing Compare
(T.m) strasses stress EConclude
LFafom2)  (Kogfcma)
Ve 4,37 2.0 3,60 STl

5.1-12
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Siphon Chamber




CALCULATION FOR CHAMEBER OF SIPHON

PLAM

chamber 2

chamber 1

. CALCULATING FOR COVER SLAB OF CHAMBER :

Span of slab: L= 3.6 m
Thickness of slab: dn= 0.256 m
Grade of cancrete; 210

R " = 70 {knfom’
Weight of concrate: y = 25  (Tim’)
Stesl stress; R, = 1600 pegicm)
Live pressure of vahielas:(H10}

oy = 1 (T/m")
Self cover slab weaighl:
g, =npd, = 06875 (Tim"
Uniform distributed loads p= 1.688 T/m
Diagram calculation for analysis:
p= 1.688
WIITTTTI TR
= N
: L=23G00 ;
I i
Internal force and selection reinforce table:
SET REIMFOACEDR FOR
MOMENT [ yap e An - fa A
Tm} em” @iy | almm)

hA1 1.8225| 013636 0.92689| &.1439 14 250
2 0.81125] 0067E3| 0.96423| 29512 12 250

5:1-15
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. CHAMBER 1 :

1.CALCULATION PARAMETER:
A Geamelry dimension

Height of chambear 1 He= 5.28 1
Depth of chamber 1 0= 564 m
Width of chamber 7 B= 5.9 I
Length of chamber 7 c= F.2 m
Thickness of cover sial d,= .25 i
Thicknass of wall sfab = o5 m
Thickness of boftom slab o= ar i
T
dpe! 0.25
H= |5.64 [= 0.5
hy= 5.29 —
-d = UT Lr:l P;
1= 0.5
Tl
B= 5.4
o= T.E |
8. Material parameater :
Grade of concrate 210
R = 0 kgfom?
Weight of concrete: ¥ 2.5 Tim3
Steel stress: R . = 1600 kglem?
C.Goology condifions -
Waight of sail: g 1.8 (Tim™

5-1-1¢




Soil internal friction angle : o = 209 = 03449 (RAD)

Ky =12*(45" - £} « 0.490201
2. OPERATING LOAD:in case of ground water is up 1o ground surface level(+2.00)
A. Horizomtal thrust:
+Triangular distnbuwled loads:
Horizontal pressures of sail al bottom of chamber 1

fy = padn ki + = 7.26 (T/m?)

+ Uniform distributed laads:
Pressure of vehicles @ [ assuming abave live vehicles is H10)
Calculating for horizental pressure of vehicles 1o chambar 1 wall,

We can take ; 1 Tim® as uniform distributed loads
This load is equivalent to layer soil waight with thickness:
by = (.555565 m

Pressure of vehicles are changed to harizontal pressura:

P o=, K, = 049029 (T/m"

3, CALCULATING FOR WALLS OF CHAMBER 1
A.The slab is in the direclion A:
Diagram calculation for analysis:

J

[

!

I

A

A,

S Somy
[ | = 7.36 M= .48
1=
~Width of slab; Lx= 72 m
-Length of slab Ly= 529 m
-Triangular distributed |oads p.= 7.36 T/m
-Uniform distributed loads py= 0.49 T/m
-Thickness of slab = 0.5 m
-Ratio of Lx and Ly : Lx/Ly= 1.3611

Internal force and selection reinforce table:

COEFFICENT | CCEFFIENT | MOMENT WALLIE A fa FORMAT
MLLTIFLY ¢ | mMULTIPLY 2 (Timh e’ @(mm) | afmm)
D052 00599 [Mx 102634 006929 006406 154738 16 126
0.03Ls7 00332 M‘_," 5.82717 | 0.03729) H.03053 8.341 12 125
0.0271 0.02BD M 4. 34066) 0.02931| 0.28513 G404 14 250
0.0120 |:|.|:I133|M"!,|' 184079 0.0131] 0.99541 2.8396 12 250

B.The slab is in the direction B;

3-1-17




Diagram calculation for analysis:

[

8
\
. 4 —
‘ ) % =
J H
g Y
n )
1 L L =]
P e L
N e T P= (.49
Ix :
-Width of slab: L= 59 m
-Length of slab Ly= 529 m
-Triangular distributed loads p.= 7.36 T/m
-Uniform distributed loads pi= 0.49 T/m
-Thickness of slab d= 5% m
-Ratio of Lx and Ly : Lafly= 1.1153
Internal force and selection reinforce table:
SET REINFOHCED FOA
COEFFICIENT | COEFFICIENT | MOMENT VALUE o fa EOERAT
FALILTIFLY 1 LRILTIELY 2 1 Tmj I;.:Irl? {-'-:I|:m|'|'|_| ;\“mm]
00623 D.0s07 M x T.93e17| 06132 028834 11.9123 14 125
0458 00511 My 604589 004671 087807 90031 12 125
D.0z2a D.02a8 M= 2B8273 Q02235 098487 4. 2526 12 250
0.0 53 O.0206 My 247597 0.01813) 0.99034 36538 12 250
V. CHAMBER 2 :
1. CALCULATION PARAMETER:
A.Geornelry dimension
High of chamber 2 = 1155 m
Dapth of chamber 2 = 1.2 i
Width of chamber 2 B = 25 m
Langth of chamber 2 3.6 m
Thickness of cover sfab d, = 0.25 I
Thickmess of wall slab t= o6 m
Thickness of bottom slab o = a.7 m

5
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¥z ground level

1
d- 025
M= [11.9 = 0.6
hy= 11.58
._...'l,L

]
|

1
1
1
LY

d= rd Py P
(LT CFTRRRTERLY =
1= OB
1T
p= 25
A= 36
I 1
B.Material parameter ;
Grace of concrate M0
® N = o kgfcm®
Weight of concrata:  » 25 Tim?
Sleal strass: m R, = 1600 kgfcm
C. Gealogy congifions -
Weight of soil: y = 1.8 T/m"
Soil inter friction angle ; @ = 200 - 0249066 (RAD)

K, =g (45" —%} 0,420291

2. OPERATIMNG LOAD:In case of ground watar is up to ground surface laval(+2 009
A, Horizantal thrust:

s+ Triangular distributed loads:

Harizantal pressures of soil at bollom chamber 2 :

Po=p K+ = 1608028 (T/m%)

+ Uniform distributed loads:
Fressure of vehicles : { assuming above live vehicles is H10)
Caleulating far horizontal pressure of vehicles to chamber 2 wall,

We can tako : 1 T/m? as unifarm distributed loads
Thiz laad is equivalent to layer soil weight with thicknass:
hyy = 0.55556 m

Fressure of above layer 501l and pressura of vehicles are changed to

horizontal pressure;

-1-19




A =20 K, = 049029 (T/m")
3. CALCULATING FOR WALL OF CHAMBER 2

A.The slab is in the direction A:
Diagram calculation for analysis:

p=pl+p2= 16.57

T,

]

. L= 36 m

] I
-Uniform distributed loads p= 16.571 Tim
-Thickness of slab: d= 0.6 m
Internal force and selection reinforce lable:
MOMENT | aLuE s - fa . nﬂlrr::;;::ﬁhu i

(Trm) cm” E{mm) alrmm)

a1 17896221 012625 0.93229 2264 20 125
b2 2948111 006313 008737 10902 14 125

B.The slab is in the direction B:
Liagram calculation for analysis:

RN NEEEN

S
N
| L= 25 m |
] I
-Uniform distributed loads p= 16.57 T/m
-Thickness of slab:; d= 0.6 m
Internal farce and selection reinforce table:
MOMEMT VALUE e » ‘. SET HE;I;::::IEU FCR
{Trm] crn® LW mm) afmm)
rI1 B.BA0S0E| 008029 096857 10,51 14 125
pA2 A.315254( 0.03044( 0.98454 5.169 14 250

¥. CHECKING UPLIFT THAT DUE TO GROUND WATER :

Tim

Tim

For most dangerous case, ground watar is up to ground surface level{+2.00), and

the chamber is emply in side

A, Pressure by self load of chamber :
Pae=  (Coover slabsQwall+Obottom slab)/S$=3.16 T/m?
Poni= 3.16 T/m=

5. FPrassure by ground waler ;

d-1.20




Pupii= (11,973,247 945.64*3.3*7. 70 7.0°8.2+7.7°3.5)= 8.76T/m2
*Sothal B <P g
So piles need o be used for preventing chamber from uplift
VI. CHECKING FOR PRESSURE AT BOTTOM OF CHAMBER :
Pd=(Qcover slab+Qwall+Qbottom slab+Qwater+Ovehicle)/S
Pd= 2165 T/me= 0.917 kg/cm?®
Assumming dimensions of foundation is 1m x1m
Drata of geological condition:

g 4
¢ = 0.5 (T
Fa 1.6  (T/m™
R = mi{Ab +Bh) ¥, + D"
With m = i
A= 0.06
B= 1.25
D= 3.51
R¥ = 4851 Tim® = 0.485 Kgfom®  <Pd= 0.917 Kglem®
Use RC pile

Vil. CALCULATION OF RC PILE :
(Assumming dimensions of pile 0.4m x0 4mx20m)
Applying formula

: :
Gy = = (eVerdpr+ (0.2 Nele + CLe)md)

o = 30

Ma= 12

Ap= 0.16 m#
C= 0.8 T/m®
Le= 16 m
Td = 1.6 m
Cla= 260267 T

Lise 18 RC piles

¥ill. CALCULATION OF BOTTOM SLAE OF CHAMBER :

Because RC piles set direclly under the wall of chamber so no need to

check puching condition for bottom slab due to RC pile so according to structure
Reinforcement will be arranged

5-1-2i
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Calculation for typical manhole of box culvert 2000x2000
{The calculation based on Japanese standard - 1151999}

1-Geometry dimensions for caloulation
(Calculation made for ane m long of culvert);

160 m
e I Gl;+0.00
SRR e | [
o amdf ] N ~ H1=2.85n
GWL w -1.00 [p=0.20m [T 285
_ C=0.35rm
H=5.a0m
H3=2.00n  H2=2.75m
=5.20 || ] b=0.40r
h b=0.40n| |
R =
I wez00m || BL5(60
L=0.35m

2-Material properties and soil conditions:

Ground waler level: GWL= B0 m
Concreto: Grade 210, Bn = 70 (kgfom?)
R5= 3.6 (Kgfcm2)
Feinforcament bype 115 Ra= 1600 (Kafcm2)
Back fill sand: ¢,= 1.B0T/m3 ;  Coeficient of earth pressure at rest K= 0.5
Intermal Friction Hdeg

3-Loading and calculation schemae;
2.1 Vehicle load:

Vizhicla type: H30 S0 design load is calculated as follawing formula:
Py = (14 DARSN,
Whiere: P, weight of back wheel 12007
W, width of occupied area of vehicle W, = 275 m
i, impact cocllicient, i= 0.3
Few = L1.35T/m
Becnuse BV so uniform distribubed vehicle load caloulated as halow
Qe = Fde/ = 1.93T/m*
Harizontal vehicle load from both sides of the culbvert:
P = 10z, = 0.50T i

Where: L0 Tém? i5 wertical unifarm laad due to vehicle
for wall caloulation

G-




a
a20m || 13
2.H5 m ; . T A
| ; I [ i ___
' i V= L0m | l
=
B= Z.70m

3.2- Soil load:
3.2.1 In case of ground water level at -1.00 (Permanent case):
-Vertical uniform distributed load due o cover sail
s = (GL-GWLY*ys+H{GWL-TLY*(45-1 pH{GWL-TL)*1 = 5.13T/m2
-Horizonlal uniform distributed [oad due b cover sgil fram both side of the culvert:
P =(0GL-GWL)* 45 #{GWL-TLY*(y5-1)* Ko+ {GWL-TLY*1 = 3.45T/m2
-Henzontal triangle load due to earth from both side of the culvert under ground waler lavel;
Py =1 JeH2RK,+H2x1.0 = 3E5T/ma2
-Lplift pressure for this case:
Pupie=1.1xH2x%1.0= 3.03T/m2
3.2.2 In case of ground water level at +2.00 (Soil submerged by ground water):
-Vertical uniform distributed load due to submerged cover soil:
' w=Hp{v,-1)+H x1.0= L5A3T/m2
-Horizontal uniform distributed load due to submerged cover soil from bath side of the culvert:
Peea=Hyx(y-1)xk, P Hyx1.0=  3.90T/m2
-Horizontal triangle lpad due to submerged soil from both side of the culverl:
Par=HaRry+{ sy oK,
Pra=Haw L+ -1 Mk, = 3.485T/m2
-LIplift pressure due Lo ground water:
Pope= 1. 02 H::1.0= 3.03T/m2

J.3-5elf load:
‘Load due to cover slal:
Dorcti = 2.5(0.35 x2.70x1.0) =2.36Tan
-Load due Lo walls:
Qo 22 5u{0. x2.00x1.0) =3.50Ton
-Load due Lo hottom slah;
fbs= 25xh = 1 Tim32
pself= LT m2
3.d-Live load fwith full of water in culvert);
-Uniform load: qw = 2007 /m2

J1.5-Total loads:
3.5.1 In case of ground water level at -1.00 :
a. Vearkical uniform distributed Inad dos to wehicle load:

.= 1.%3T/m
b. Tatal verdical uniferm distributed load transfered from ground surface down ta coverslab:
Qi = Qs ° 3.13T/m2
. Tatal horizontal uniform distributed loads from both side of the culvert:
1= Pt P = 3.99T/ma2
d. Total horizontal triangle loads from both side of the culvert:
Pa= 3851 m2

3.5.2 In case of ground water level upto +2.00 :




a. Verbical uniform distributed load due to vehicle load:

Q.= L.93T/m
b. Total vertical uniform distributed load transfered from ground surface dawn to coverslab
T =0 = 2.13Tfm
b. Tolal horizontal wniform distributed Ioads from both side of the culvert:
Pia= Preat Pz = AT fmi
. Total horizantal Iriangle loads from both side of the culvert :
Po=  3B5T/mz

d.6-Calculation scheme for colvert: {for 1m fong)

3.6.1 In case of ground water level at -1.00 (Without water in culvert):
= 1.93T/m

3¢ , W W pe

A= -.iﬁ!":‘T\'i;l _;l.:

% s
ey o &)
1 (2l
(X g h=2.38m
. ral P _ ==
(&) _;’-’1:_-.‘“ 3B5T/m py,3.99T/m
W gq=gvvtg 1 1+qselftqupliil = 13.26T/m
| 2.35m= | |

4-Checking pressure to soil base, compare to capacity of sail under the bottom of culvert:
Total pressure to base soil:
F-;=E|_-_1+{|¢_'I'[Q...“..ﬂ,-_.h+Q_u;J." [{II""'I'FE'-:"': I -n] b e+ qbﬂ =12.23 Il'r”'l2
Soat the depth of 5.60m strength of base seil must be bigger than  1.22Kg/em2
5-Checking uplift that due to ground water: (For most dangerows case, ground water
15 up Lo grownd surface level, and the culvert is empty inside)
Ff'f“ 3.053T/m2

3
5.1.1 Cover sail submerged:

Popit = Hlx{v-1)+H1x1.0= 5.13T/m2
5.1.2 Self load of culvert:
Doer= 2.5x(0.40% 1.0%2.70 + 035610 x2.70 + 2 x1.0x0.35  x2.00)
L0200 + 2=0.35)
Pepr 31T m2
Tolal pressure: . =pea * Pog = B30T m2
= Lo that po>p . el NT
[ il

G-Calculation for stresses and forces for schemae 3.6,1:
{Results and inlustrated diagram attzched at the cnd af this calculation)

F-Calculation for bar arrangement;
Factor related to Mament, bearing area and compross capacity;
A, = MR bh’
Where, M: Maximum bending moment{T.m}
hyi Effective depth of bearing arca(om)
h.= (Elernent thickness-Cover thickness)
bz Width of calculated areaicm)

O-1-3




Requirad area of reinforoement:
Fa= MfyHaho

Where: y = 0.5 + {{ 1-280]"")i2

Moments Values AD ¥ Fa Bar arrangament
(T.m) (cm*) #{mm} a(mm)
M, 1.680 ~ 0.0306 0.951 381 12 250
M, 20620 00477 04976 5.54 14 250
M= 2620 004F7 0.976 5.5 14 250
M. 5 1.050 00191 0.990 2.37 12 250
M, 2,760 0.0362 0.852 5.33 14 250
M., 2.760 0.0362 0982 5.33 14 250
My 4 3850 0.050% 0.974 7.49 14 240
E-Checking lar shearing forces:
~Height of hand for supporting coverslak = 0,20 m ;50 the section need o be
shear bearing capacily is [H2 4 {c+s)/2]= 0,450 m  checked far from center of wall
Shoars Walues Shearing  |Design Shearing|  Compare
[T.mi) shresses shress EConclude
[Kafcm2) (Kofom2) i
Vo 467 L1.60 3.60 QR
Vi 7.19 2.10 360 Qi
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Calculation for typical manhole of box culvert 2500x2000
{The calculation based on Japanese standand - 11519%3)

1-Geometry dimensions (or caloulation
(Calculation made for ane m lang of culvert):

GLgt0.00 |

Hi=2.50m

GWL J'_:I.W“""/'L y=0.20m EETINEZED

EI=U-4Drr
H=5.65m
H3=2.00m H2=2.55m

=5.200]| | b=0.45m
w2 DU} =]
| w=2som || Bl__[-sTE's—T-. A

t=0.40m

2-Material properties and soil conditions:

Ground water level: GWL= SN
Conorete: Grade 210, Rr = T (Kgfom2)
RS5= 3.6 (Kgfem)
Reinforcement type JIS:  Ra= LE00 (Kgfeml)
Gack fill sand: .= 1.80T/m3 ;  Coeficient of earth pressure at rest K= 0.5
Internal friction 3ldeg

3-Loading and calculation scheme:
1.1 Vehicle load:

Veshicle type: H30 5o design load is calculated as following formula:
Pye = [1+iD2PMW,
Whera; F, weight of back wheel 12,007
W, widlth of oooupied area of vehicle W= 275 m
i, impact coefficiant, i= 0.3
Py = 11.35T/m
Becouse B<V so uniform distributed vehicle load caloulated as balow
Qe = Pdefw = 1.546T/m=
Horizental vehicle load lrom Bath sides of the culvert:
P = 10xK, = 0,507 im2

Where: 1.0 T/m2 is wertical uniform load dus to vehicle
for wall calculation



p= 12007

. AR
0,20 n I | 45"
; 2830 m " 1.96'I',-'_ml
| W= L5ED0m L
0
| B= 330m |

3.2- Soul load:
3.2.1 In case of ground water level at -1.00 (Permanent case):

Vertical uniform distributed load dee lo cover saoil ;
Qe = (GL-GWL*s+{GWL-TLY*(y5-1)}+(GWL-TL)*1 = 5.04T/m2

-Horizontal uniform distribuled Ipad due to cover sail from both side af the culeert;
Pest TH{GL-GWLY* 35+ [ GWL-TL(s-1))* Ko +H(GWL-TLY*1 = 3.42T/m2

-Horizontal triangle load duee to earth from bath side of the cubvert under ground wator level:
P = 1 H 2+ HEe 1.0 = 3.95T/m2

-LIplift pressure far this casao:
Popn= 1. 1xH2x1.0= 2.14T/m2
3.2.2 In case of ground water level at +2.00 (Soil submerged by ground water):
“Vertical uniform distributed load due to submerged cover soil:
Q= Mgy 13FHx1.0= E.04T /m2
-Harizontal unifarm distributed load due to submerged cover soil from both side of the culvert:
Por=Hya(r- 1)k, +H,x1.0=  3.592T/m2
Harizontal trigngle lead due to submerged sail from both side of the culvert:
Paz=Haxp, v v iHmK,
Mo Ham Ly, -1 xH xK = 35497/ m2
-Uplilt pressure due to ground water:
Pupet=1.1xH21.0= 3. 14T /m2

2.3-50if load:
-Load dee 1o cover slab:
Dopvatan = 2.5(0.40 x3.30x1.0) =3.30Tan
-Load due to walls:
s 232 Ll w2 0M11.0) =4.00Tan
-Load dus to bottam slab:
qbs= 2.5xb = 1125 T/m?
prelf= 3.34T/m?

J4-Live load [with full of water in culvert):
Linifarm lozd: qw = 2.00T m2
3.5-Total loads:
3.5.1 In case of ground waler level at -1.00 :
a. Verlical uniform distributed load due to vehicle load:
Qu=  L9ET/m
b. Tokal vertical uniform distributed load transfered from ground surface down to coverslab;

I::|I1 - ’:Il_l_. = S.U“:l-i,l"l'l'l..:f
£. Tolal harizontal uniform distributed loads from bath sids of the cubvert:
Pu= PretPe = 2.93T/m2

o, Total harizental triangle loads from bolh side of the cubert:
D=  3.99T/m2

3.5.2 In case of ground water level upto +2.00 ;
a. Wertical unifarm distributed load dus to vehicle load:

h-1-8




Gy = 15T m
b. Total vertical uniform distributed load transfered from ground surface down to coverslab

Q=0 = 5.04T/m?
b Takal harzantal uniform dstrbuled leads from bath side of the culeert:
IJl.'-‘_ F'ui ey = 4.41Tf|‘|12

€. Total horizonlal triangle loads from both side of the culvert ;
Paz= 3.997/m2
. 6-Calcwlation scheme for culvert: (for Tm long)
3.6.1 In case of ground water level at -1.00 (Without water in culvert):
.= L.96T/m

v Wy gh
W AT B0 =
— @ = ]‘5 @ =
WL -
_— ]
=N ]
= @ ; =]
- = - =—{  h=2.13m
|~ [~
' s o e L p—
it 'ij : b 3.99T/m py~ 3.92T/m
il E 3 g=aqvv+ql 1+geeltquplifl 13.47T/m
| 2.90m= | |

4-Checking pressure to soil base, compare to capacity of soil under the hottom of culvert:
Total pressure Lo basa soil:
P e ) e ez LW 200 1O pweigfas =12.34 T/m2
4o al the depth of 5.65m Slrenglh of base soil must be bigger than 1.23Kg/cm2
5-Checking uplift that due to ground water: (For most dangerous case, ground water
is up to ground surface level, and Lhe culvert is empty inside)
H= 3.14T/m2

epih
1.1 r_[er soil submerged:
Pegs = HLx{p-11+H1x1.0= 5.04T/m2
5.1.2 Self load of culvert:
Pogr 2,500,450 1.0x3.30 040610 x3.30 + 2 x1.0xD.A0 x2.00)
1.0 250 + 2:0.40)

Popr= 3.34T/m32
Total pressure:  pg =peg + Por = B3ET m2

¥ Lo that poxp Okl
4 apdih

&-Calculation for stresses and forces for scheme 3.6.1:
[Results and inlustrated diagram attached at the end of this calculation)

F-Calculation for bar arrangement:
Factor related to Moment, bearing area and compress capacity:
A, = MR, bh,’
Whernz, M: Maximum bending moment(T.m)
h.: Effective depth of bearing areaiom)
h,= (Element thickness-Caover thickness)
bt Width of calculated area(om)



Required area of reinforcement:
Fa= MfvRaho

Where: y

= Q.5 4+ (( 1-240)4)2

Moments Values Ao ¥ Fil Gar arrangemeanl
{T.m} (om) iy almm)
M, — 2890 0.0379 0.9B81 T 17 250
My, 3770 0.0985 0.975 7.33 12 125
My, 370 (.0495 0.975 733 12 125
M;.o (1.880 00115 0.5954 1.648 12 250
Moo 3.140 0.0311 0.984 G.04 14 250
Mo 3.140 0031 1 0.284 525 12 250
-4 1,660 0.0659 0566 12.31 14 125
B-Checking Tor shearing forces;
-Height of hand for supporting coverslak 5= (.25 m . 50 the seclion need to be
shaar baaring capaciby is [LR2+{c+s) 2] 0525 m checked far from center of wall
Shears Virlues Shearing  |Design Shearing|  Compare
[T.mj shresses slress BConcluds
(Fafoma) [Knfem2)
Wen G.07 1.80 3.60 ORI
Wi H.A93 250 3.60 i

G- 1- 10
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CALCULATION FOR SPECIAL MANHOLE 1

A 3.1 'G'L._+[I_.l.'l.l.'l. .
| | v
b 0.3 Mi= 1
TL -1.00wr
B=| 2.7 2.4
d.8 dn= 0.25%
—_4— 03 | He 3.8
_]_| | _l_ BL -4.80
0.3 2.8 0.3 v |
|d= 0.4
1.CALCULATION PARAMETER ;
A.Geomely dimengion
High of manhole H = 38 m
Depth of manhale D= 4.8 m
Widih af manhole B = 27 m
Length of manhale A= a7 m
Thickness of cover siah d,= 25 m
Thickness of wall t= (1} m
Thickness of botlom slab o= 4 m
i f'|=l.'.|1+i:|'w.-"-"
OO 9round level
0.3 dn= D.E':-[ = B
=48 H 3.8 —_—
|| —, |
= —-",
1.
- — 3
+— | E —
d= 04 | B, P,
N RTRTRTRTR
L. Malenal parameier
Grade of concrete; 210
Rn= 70 kgfom=
Fs= 3.6 kg fom®
Weight of concrale: 7 = 25 Tim*
Sl=el stress; Aas= 16010 kgfom®
O Geology condibons
Ground water lavel: + 0.0
Weight of soil: ¥ 18  T/m"




Seil inlernal friction angle : gr = 209 = 0349066 (RAD)

K, = rg*(45° — %}j s

2. OPERATING LOAD © ground water is up o ground surlace leval {permanant casa)
AL Velicle load

Vahicla lypa: H3D  Zodesign load is calculated as following larmula:
P = {14i)2FMW,
Whore: P, weightl of back wheel = 12 Tan
W, width of oooupied area of vehicle W= 275 m
i, impact castlicient, i 0.3
Po = 11.35T/m
s = Pde/B 436 Tim®
Horizontal vehicle load from both sides of the manhaolo:
P = LAk, = 0.a ThHm®

Whers: 1.0 Tim® i vertical uniform load due to vehicle
for wall calculation

E. Cover soilf load -

-Wartical uniform distributed load due to submorgoed cover sal:

0y =Hyxlys 100 H 1 .0 1.8 T/m=
-Horizental uniform distribuled load due 1o submerged cover sail from bath side of the manhale:
Pro=H sl -k =Hpxl O= 1.4 Tim®*
“Honzental Inangle load dus to submerged soil from both side of the manhole:
Par=Hatp, (v p, JeHxE, 5.32 Tim*
-Horzontzl inzngle load dus to submerged soil from both side of the cperaling open:
[a=H Ly # (v JH Lk 1.4 Tim?
-Lnlift pressure due to ground water:
p,=H=1.0 3.8 Tim=

. Salf fogd -
Loae due to covar slab:

e = 2. 5xAxBrdn= 5.29 Tan
-load due to walls:
L = 2axihBleZniH-dn-d)xl= 2741 Ton
-Load due to ballom slab:
L = 2.8x A )X B lixd= 1020 Tan
0. Live Joad fuath full of waler in manhoia)
W = 315 Tim=

3. CALCULATING FOR COVER SLAB OF MANHOLE ;
Diagram calculation for analysis -
3.1

| I
e |

fix

2.7

'k.1:|r

=
=

R ;ﬁ?f?fff?ﬁ’J

e

P
B R s

"




] = Qi+guv+d hudn

-Thicknoss of cover slab

6,19 Thm?

025

m

-Factor related to Moment, bearing area and comprass :

f =

MJF bt

Where, M: Maximum bending moment{T.m)
ha: Effective depth of bearing arca{cm)

h,= {Element thickness-Cover thickness)

b: Width of calculaled arsalcm)

-Hequired area of reinforcemant :
Where: y = 0.5+ {{ 1-280)"%)2
Aeinforcement arrangament:
-Ratio of A and B : A/B=

Internal force and selection reinforce table :

Fa=

e Haka

1158

SET ACIMNFORCED FOH

COEFFIGIENT BIOMEST WalLuE My fa FORMAT
MULTIPLY [T e Ofrmm} E0 (i
0,045 Mz 1680449 CLOS9E] DBE594 NI 12 250
0.0372 ru'i'!,-' 1,607 DOSTAT] Dasmss a2 50 12 250
00194 [ W™ 1005 003589 098173 3.20 12 250
00767 [y R34 002978 D 95480 265 12 250
4, EHLGUL-"-.TING FoR WALL OF MAMNHOLE -
A The wall is in the direction A
Diagram calculation for analysis ;
3.1
i K-RKKKHKH‘QQQ\HK‘% KHKHW‘Q\W‘Q&*I'
o b
:: Mix g —
3 i —
\ . B
‘Q; [ \H“‘\“:
2.4 % n : % =
] s T P \
b s A \
\ ==
% .\% 1'
E [l & i ll
R e
P B,
P1 = preetprii 1.90 Tim#
P2 = pas= 532 Tim=
~Thickness of wall: 0.3 m
Remnforcemeant arrangement:
-Hatio of A and B : A/B= 0.8z
Inlernal force and selection reinforce table :
SET AEINFOACED FOR
corr e HT | cocrncEnT | MOMENT WALLUE i I FimbdaT
LULTILY | MULTIFLYD 1T 'f'.“l'l'l? Ciirmen) s imim|
O0a7 L0570 B x 1362221 403114 0,98418 Sodig | & 250
0,047 Do0aGE M 1x 1.248%9) 002855 098552 317 12 20
01,0314 D.0354 My 08912 0.02037] 098571 225 12 250
003205 O.0228 0" 058013 401526 099533 1.4 12 250
0.0136 00125 My L3709 Q00848 099574 0.583 12 250
G-1-15




8. Tho wall s in the divection 8 ¢

Diagram calculation for analysis :

aT
= _é\l\&“&ﬁ‘ﬁ\t\%‘t@ b
B MLx %
N - 3
\ NS
; 3 M 8 E :
R % — & —
= = i = .
8 = = 3 —,
3 3
5 2 —
= = :
| § P S — =
e I
P, P;
P1 = prv+pii= 1.90 T/m?
P2 = paz= 5.32 T/m#
-Thickness of wall: 0,3 m
Reinforcement arrangement:
-Raticof A and B : A/B= 1.41
Internal force and selection reinforce table
=ET REINFORIED FOR
COEFFICENT| COSFRIGIEHT | MOMEMT WALLIE B I FOIHMAT
RILLTIFLY 4 MULTELYE 1Trn’ 'i'-“l'l'l:'I Ceiernm| ()
00371 0.0531|(Mx 1.00672( 002299 0.98837 2.0 12 250
0.0371 20,0307 (M Ix 088336 002019 0.98498 223 12 250
00452 D047 My 1.13542 | 002595 098685 2.88 2 pataln
D.0154 C.0189 M = Q4105 D.OQ938| 009520 1.0d 12 260
00195 DLD207 [y Q449026 001121 099437 1.23 12 250
L.CALCULATIMNG FOR BOTTOM SLAR OF MAMIIOLE
Diagram calculation for analbysis
; a1 .
:'maamm@gymmﬁmmm&l Fa
e S
B .
% | M % -
2.7 % G | %
B = P g —
F F =
o b
i %
| & i L ¥
R
Pz = qropeerpul (00 Qe Qb P [EA+ D Bl = 11.18 T/im=

-Thicknoss of bottaom slal:

Reinforcemeant arrangemenlt:
-Ratio of A and B @ AB=
Internal force and selection reinforce table -

0.4 m

1.15

SET REINFORDED FOR
COSFEIZIENT|  MOMENT WALLIE A g fa FORMAT
MULTIFLY {Tm; cm’ - I3 Ca@{rmm)
Q045 M 2./5412( 0.03212| 0.98367 4,60 12 250
00372 My 25BE12| D.03016| 0.98469 4,32 12 250
AR REEY [ b 1.8127( 0.04143| 0,87584 J.13 12 250
QL0167 |y 1.50433 003436 00825 2,54 17 250
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&, CALCULATING FOR WALL OF OPERATIMNG OFEN :
A.The wall is in the direclion A & B
Diagram calculation for analysis

P=phvtpas=
CEEENEREREEN
N N
L= 1.05 m
| !
Uniform distriouled loads : .20 T/m
“Thicknass of wall - 0.2 m
Heinlorcement arrangement :
Intermal force and selaction reinlones able -
P SET REINFOACCD FOR
MCBAENT VALLIE ™ . a iy
1T ) cam” L rmimi) wmim)
R 0.174554 0.01108| 099443 0,73 12 250
b0 Q0B7281 Q00554 099722 AG 12 250

1,90 T/m




CALCULATION FOR SPECIAL MANHOLE 2

A= 245 GL;'-l_-_n_.nn___
: | ¥
oan Hi=
TL-1.00
B=[2.15 1.8 :
G358 dn= .25
UEs H4 538
|| | ] BL-6.38 |
0.35 2.1 0.35 . -
d= 0.45

T.CALCLULATION PABAMETER ;
A fGeameliny adimansion ;

High of manholo H 5.38 §}!
Depth of manhuole D= 6.28 i
Width of manhale = 215 m
Length of manhole A= 245 (1
Thickness af cover slab a = 025 m
Thickness of wall l= .35 m
Thickness of holtom siab d = (.45 T

Q=1 1+qwy \
(T T S

. i =
t= 0.35 dn= 0.25 —
D= 6.38 o HE | 538 BV
d= 0.45 P, P;
(AT =
B Maleral parameter
Girade of concrote: 210
Rn= 70 kgiom?
Re= ] kgfcm?®
Woighl ol concrete: o= 2.5 Tim®
Sleel stress: Ra= 1600 kgiom=
O Geolagy condilions
Ground water lavel: i D00
Weight of soil: ¥ 1.8 Tim?

G-1-18




Soil internal friction angle : w o= 20" = 0.2345066 (RAD)

K. = rp*(45° $}= 0.5

F

2. OPERATING LOAD : ground water is up to ground surface level (permanent case}
A. Vehicle load ;

Viehicle type: H30 5o design load is calculated as following formula:
P = (1HZPW,
Whera: P, weight of back wheal = 12 Tan
W, width of oocupied area of wehicle W, = 275 m
1, impaci coefficient, i 0.4
Pe=  11.35Tm
Qw=  PdafBet) 4.54 T/m?
Horizontal vehicle load from both sides of tho manhole:
P, = L.0Oxk, = 0.5 Tim*

Where: 1.0 Tim? is vertical uniform load due to vehicle
far wall calculalion
8, Cover sofl load :
“Vertical unifarm distributed load due to submerged cover sail:
qy=H #{y-11+Hx1.0= 1,8 T/m?
-Harizontal uniform distributed lead due lo submerged cover 2oil from bolh side of the manhole:
Poa=Healr 1K +Hy1 0= 1.4 T/m®
-Harizantal triangle load dug 1o submerged soil from both side of the manhale:
Paz=CH-dptr, - {ro-ro Rl H-c ek, 5.902 T/m?
-Horizontal triangle lead due 1o submerged soil from both side of the aperating open:
Far=H L+ et H Lk, 1.4 Tim=
~Lplift pressure dus o ground watar:
n,=Hxl.0= 538 T/m*
L Sell Toad
-Load dus to cover slab:
0, 2.5l At B tixcln= 4 36 Tan
-Load due to walls:
0, 2,50 A Bl (H-drn-d)xl= ATEF  Ton
-Load due to bottom slab:
2y, 25uA B tixd= T7.88 Taon
L. Live toad (with fll of water in manhole)
W 4,68 T/m?
3. CALCULATIMNG FOR COVER SLAR OF MANHOLE ;
Diagram calculation for analysis

25

et

SRR IR g

i &

i b

% ' % —
2,15 = e
o b e =, i

R 3

\ \

i

b o

H% M % —

T TR




q

Jiguv42.5xdn =

-Thickness of cover slab :

696 T/m=

.95 m

-Factor relaled Lo Moment, bearing area and comprass ;

Ay, =

M.'lFl"hh“!

Whera, M: Maximum bending mement{T.m)
h,: Effective depth of bearing arealem)

Where: = 0.5 + {{ 1-280)")2
Reinforcement arrangament;
-Fatio of Aand B A/B=

Inlernal force and selection reinforce lable -

1.14

he= (Element thickness-Cover thickness)
b: Width of calculated areaicm)

-Required arsa of reinforcement :
Fa= M#Raho

SET HEINFOIRGER FOA

COSFFRICIENT|  MCIMENT WALUE Mo fa FOERAn
MULTIELY iTmi i Drmim) “@{mrn]
ass | Mx 1.67988 0,08 D.BE904 4,71 2 260
0.0345 My 1.28008| 3.04572( 0.07659 4.10 12 250
0.02 |1k 0.7336) 0.0262) 0.88672 2.32 12 250
0015 My 055018 0.01265) O.990048 1.74 12 a0

4. CALCGULATING FOR WALL OF MANHOLE :

A, Calowlation far wall at joved -

Uniform distributed loads :

F1 = phe+prd
P2 = paa
P=F:+P:=

Thickness of wall:

Diagram caleulation for analysis

]

-5.93

1,90 Tim?
GO0 T/m?
B.BO T/im?

035 m

AA5

[T @

S

~ (T <
=]

Calculation for stresses and lorces for the above schame :
(Results and inlustrated diagram attached at the end of this calculation)
Reinforcement arrangament;

-

1 -0




Internal force and selection reinflorce table

5T skl HEINFOACGED FOR
MOMENT |\ 00 e e g el
| 1mj em® L min) @)
bt B 2.25 D047 087206 2.71 12 260
M A58 G0B523) D.OE5524 4.37 12 250
Ma 1.28] 0023321 095882 1.53 12 250
Compare wilh three fix sides diagram:
Diagram calculation for analysis in the direclion A ;
_% =
= ] x
n| My | =
245 | B F ==
=9 | my —
o 5
% =
b | 5
R e,
| S
2,45
-Width of slab: A 245 m
-Length of slab B 245 m
-Triangular distributed loads p.= 314 Thm
-Unitorm distributed loads [1,= LEG Tim
-Thickness of ballam slab d= 0.35 m
-Fatioof Aand B : AB= 1
Inlernal force and selection reinforae lable:
SET NEINFOACED FOH
L FICIEHT] COEFFICIENT MOMENT PO B ¥ la FORMAT
FAULT#LY i ML TIR Y 2 (T em® dimm) A1l i)
0.0593 00559 Mx 217055 0.04 | D.OTIRE] 4.3267 12 250
00538 D.OGEd My 233027 .04 09783 45113 12 250
a2 00084 k= 094758 G0 | DUBSasa 1.0032 12 2ol
00246 D.O257 [Py 1. 10602 0.02 | 0.5935983 24919 12 2650
Diagram calculation for analysis in the direction B ;
_%:Q : % :
ol Y ol =
o -
215 |3 R =—
K \
i %
% SR
| -3 —
L R
! | v= 276 M= 6.04
2.15
-Widih of slab: A 215 m
-Length of =lab B 215 m
~Triangular distributed loads p.= 2.76 Tim
Unifarm distributed loads py= G.04 Tim
-Thickness of bottom slah il= 0.6 m
-Ratioof AandB : AlB= 1

Internal force and selection reinforce lable:



ZET REINFORCED FOR
COEFFICIENT| COERrsommn MOMAENT WALUE A la FORMAT
MULTIFLY 4 | MULTIPLY 2 ITeny om’ SHmm} afmm)
L0594 00553 (M 194302 004 | 098197 d.8E44 12 250
0.0538 00864 | My 2.14980M .04 | 097955 4,3826 12 250
0.0172 CLO0RS M 034432 0.01 | 099655 a.y710 iz 250
00248 DoO257 1My 087481 Q.02 | 099197 1.9685 12 250
4, CALCULATING FOR BOTTOM SLAE OF MANHOLE -
Ciagram calculation for analysis
; 245 .
. Lx\mammmﬁmm%mmﬂ Fa
% M= % —
215 % = A } =
T T T
Pa = qi+gwe+pu H{Chee Qw4+ Qb [ A+)x(B+t)]= 16.55 T/im#
-Thicknezss of boltam slakb: 045 m
Reinforcement arrangement:
-Fatio of & and B A/B= .14
Internal force and selection reinforce lable -
sk 1 HEINFORGED FOS
COEFFIGIFERT RIIMEMNT WAILILE o L fa FOAMAT
FMULTIPLY (Tas] cm® D{mm} i)
00458 | Mx 286523 002558 0.958704 454 12 250
0.0345 My 2414 002156 09891 .81 12 Fa0
0,02 M 1.744| 0.01557| 0.99215 2.80 12 250
0015 My 1.308) 0.0117( 098413 216 12 250
B CALCULATING FOH WALL OF OPERATIMNG OPEM -
A.The wall is in the direction A & B ;
Diagram calculation lor analysis
F=phespas= 1.490 T/m
“‘%‘il L l l v l 1|' w l k4 1r|§
N s
| L= 1058 m I
I [
-Unifarm distributed loads : 1.80 T/m
-Thickness of wall 025 m
Reinforcement arrangement ;
Internal force and selection reinforce table :
[Trm) em” Dmem} immj
B DAV4563 0.01108| 099443 055 12 250
pA2 Q087281 000854 099722 027 12 250




7-Checking for shearing forces of wall;

At level -2.23
-Height of hand far supparting wall g= i .50 lhe section need to be checked
shear bearing capacity is [t+s/2]= 0.35 m far from cenler of wall

Shears [ Values | Shearing |Degn Shearing Compare
i ciresses slress  [RConciode
{Kafom2)] (Kafcm32)
v 7.23 2,50 3.60 Qi
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