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CHAPTER 1

TAU HU - BEN NGHE CANAL
IMPROVEMENT

(PACKAGE A)



1.1
Civil Desion



CALCULATION FOR SEWERS ALONG TAU HU - BEN NGHE CANAL
1. Loading

Sewers along Tau Hu - Ben Nghe resist the following loads:

- Seft load

= o1l load oo cover slab

- ¥eehicle load

= Geound water

- Uplift

2. Calenlation cases

- Sewers 18 calculated lor reinforcing bar arragement
- Sewers is checked in case of uplift

X Selection of typical sewer
Two box culverts and one sewer pipe is applied as typical sewers for caleulation
- Box culvert H2Z8(0x 2400 at outlet TIT - L10
(Big eulvert, both so0il load and vehicle load are high)
= Box culvert IT30K0x 1500 at outlet BN - R9
i(Big culven, vehicle load is very high)
- Sewer pipe D300 at oulel BN - L2
(Big sewer, soil load is very high)
Analysis and caleulation is described on next sections




CALCULATION FOR BOX CULVERTS

I-Caleulation for eulvert 28002400 {TH - 1.10)
[T calealation based on Japanese standard - 115199

1-Gemneiry dinensions for coleolniion :
(Caleulation made for owe o long of culvert):

-  GL+220

H3=1.65
WL + (W Contes
e

Mi=zA 2= 4.55

||_"|'|' =28 1—H-z:i II1 =235

L-Materin] propertics and soll conditins:

Girouend waner level: GWI= +01.H]
Congrele: Grade 250, Fn= 0 kpdens®
REw 36 kgiom”
Boinforocnsent type 11%: Ea= L6 kgfem”
Back fill sand: 2= LAT n ;. Coclicien of earlh pressure at rest K= 05
Inlernnl friclion = 2

J-Laisdingg sl calenlndion schicmes:
A1 Velvicle o
Wihicle pype: HL30 Saralesign load is enleulated as following formula;

Pde=( 141X 2100
Where: Poaweight of back wheel 1200
Wowidth of occpied arco of vehicle Wo=  Z75m
1, nnpact ooelfcend, i=0.%
Dbz 2 1 250 1400 5002 T5=11.35
W l=2h+Hh2=2x 1 65400 2=3, 50m
Fl=PdeW =1 L 3535=3 29 Thinz
I3 Seil Ieael an cover st
2= Hy e =1.65% 1. 8=297 ThnZ
A Ierizonted fard fron vertical loed PE+P2 an fwo side of coalvers

Mi= L9 | 8x (540 5= 2 2] Tim2




A4 Harzomial iRergle foad due fo eardh from harle zide of the cufvert
Pw] = (05500 1.8x 35 =05 1Hn2
Pwed 2000 5x0, 82 2540 1 D2, 255=5 3672
Pw = Pwls Pw2= 05 Timl + 536 Tim2 = 585 T/m?2
1.5 Reaction of e bottary stieh of crdvent
Pl 320250005 3 E05= T8 Tha2
4-Checking pressare o base soil
Total gressure w0 base soil
Is= 7 BN 3t 5= £ 55 Tim2
Soal ke depb of A srengih of base soul most e pper dan 34372
S:hecking uplilt that doe o proond waler
Grrooned wileer level + OUMF and thee culvert il emply

Tzl pressure Pe=Psnil4Psell = 2.974+0.5x% 2.5 = 4. 22T/m2 =Puplill = 2.25 Téml

I-1-3
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H-Caleulation for culvert H3.000x1.500 (Sewer outlet BN- RY)
¢ Ihe calculution based on Tapanese standard - TT5 1999}

1-Geomelry dimensions fer caleulation :
(Caleulation made for one m long of culver):

w GL+X0

H2=1.15
GWL + (L0 =i By
o e S
Hil=1.5 H2=325
K. o
..! 2

|| W=30 1 :]1|3c| | RL-1.05

I-Material properctics and soil conditions:

Giround wiler level: GWl= ERIZLY
Concrete: Grade 250, B = T kafom®

k5= 3.6 kolem’
Remloroement tvpe 1[5: Ra= 1600 kglem”
Back (il sand: o= 18T m:, Coclicient of eanh pressure at rest K= 0.5
Internal [riction = 20"

F-Lasudllng and ealeulation seleme:
3.1 Velicle fomd:
Vehicle type: H30 So design Inad s calenlated as Tdlowing formula:

Pele=( 1+TX 21 W
W' hzres: Foweight of hack whecl (XN
Wo,widih of cecpied arew of vehicle Wo= 2.75m
i, inpst coellicent, i=0.3
Pele=2x | 2x( 1+0.3)2.75=11,35

W=2hHE2=2x1, 1 540222 . 50m

PlePded 1=11.35/2 5=4 54 Tim?2

1-1-6




1.2 Sl lord on cover slal
Pim H3*g,=1.15%¥ 1 8=2 U7 Tim2
3.3 Hovizortal foad from verticol load PEP2 o tve side eof culvert
Fil= 15w Lox 0.5+ 5= L54T/m?
3.4 Horizomtal trignpie fogd due to cartir froon both side of e eulvert
Pwl = (1050 8% 0.5 = 0.95 Thnd
w2 = 15440, 550,85 105+ 1.0 1LO5=301Tim2
Pw = Pwl+ Pwil= 0953 Tim2 + 3,01 T/m2 = 3196 T/m2
A5 Rewerion at e hadtont xlalt af culvert
M= .54+ 07T+ T+ 20066 = BT
d-Checking pressure to base sail
Total pressure o base sl
Fe= 8.1 1Tfm2
Sooa the depth of 3,20 sirength of base ol mouost be bigger than 5.28T/m?2
5-Checking: uplift that duc to ground water
Ground waler level 4+ 00 and the culvert it empty

Tial prossure : Pi=Psoil+Psclil = 2.07+0,0x 2.5 = 3.57Thm2 =Puphil = 1.05 Thn
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Box culvert in package A

Calculation for bar arrangement for typical box culvert

Base on attached results of shell forces analised by SAP2000, choosing the most dangerous
forces for calculation:

A, = M/R,bh,}? Where, ™: Maximum bending moment{T.m)
h,: Effective depth of bearing arealom)
h,= (Element thickness-Cover thickness)

b: Width of calculated areafom)
Required area of reinforcement:

Fa= M/iyRaho Where: v = 0.5 + {{ 1-2A0)"%)/2
BAME OF Values Ao T Fa Bar arrangement
ELEMENT {T.m}) {em®) | p{mm) almm)
CULVERT 2800x2400
b=1.00 4020 | 0.1439 | 0.922 | 13.86 14 125
h=(0.25 4630 | 0.1058 | 0544 | 12.26 15 125
5080 |0.1161 | 0938 | 13.54 14 125
CULVERT 3000x1500
b=1.00 5420 | 01239 | 0.934 | 15.77 16 125
h=0.30 5450 | 0.1246 | 0.933 | 15.87 16 125
4410 | 0.1054 | 0.944 | 13.27 16 125




CALCULATION FOR SEWER PIPE

HI-Calculation for sewer pipe D1500(Sewer outlet BN- L12)
(The calculation bascd on Japaness standard - T15 19993

1-Gzeometry dimensions For calealation :

(Calculation nisde for ome m long of pipe):

w_ GLa22A

El5e 14
GWL + l]l.l:l.u.- _ _\ d=ih 1|2
7N\
(( J Hi=lls  th2=137
welse 1.56 \\ /
T . U=04d7
“ D=15 r=ifhn | L1017
IMaterial propertics and sofl conditions;
Ciround water level: GWl= +1LIK]
Concrete: Grade 250, En= 0 kptem”
&= 16 kefom®
Reinloreement type JI5: Ra= LAOO kgfem’
Duck (11 sand: = Lalime ;. Coclicient of carth pressure at rest K= 0.5
Internal friction = i
FLoading and caleulation sclicie:
F.f Viehicle load:
Wehicle type: H30 Socdesign load 35 calenlated as following formuola:
Pile=( 1 +1X 2P W
Wheic: Poweight of hack wheel 12.060T

Wowidth of acgpied wrea of vehicle Wo= 2.75m
1, inpact coclficent, i=0.3

Pule=2x 123 1+0,3172.75=11.35

Wl=Ih+2=2% 2 |44+00.2= 4 48m




P1=Pde/W 1=11.35/4 48= 2532
3.2 Boil foad on cover stal
Pla F3*p,=2. 144 8=3 .85 T2
3.3 Horizontal load from vertical load PI4+I'2 on twe side of crfvert
Pit= 2.14% 1 85 0.540.5= 2 43T/m2
L4 Horizentel trigugle foad due fa edrils fromm Barlr vide of the catfvers
Pw= LA S0 R L TT+1 0] T7= SAHI T2
3.5 Reaction af the bottom shb of cafivery
Ph= LAFATEIH0 12 2515 = 038 T2
A-Checking pressure to base soil
Total pressure 1o base soil
Ps= 6.58+0.3% 2.5 = 7.33T/m?2
Soatthe depth of 3.2m strength of base soil must he Bigper than 7,33 T/m2
S-Checking uplift that duc to pround water
Ground water level + 00 and the enlvert it ernply
Total pressire - Pa=Psoil+Pscll = 385407 = A05TmE =Puplifl = 1.5 T2

fi, Reinforcing ares
Maxinwm momen s caloulaed by equation
M = (qr'fd) - (C*S8) ¥ (Spl47p2). Where
gl = P1+P2 = 2.53 + 1,85 = 6.38Tf2
r=L15%%=075m
pl=3 p2 =243
Munax = (63850754 ) - (0.7548) x (5554+7x 2.43) = 13 Tm
Bo = bodMMub)'"™ = 434 =2 v = 0.975
Fa = MévhoRa = 2,13 e




CALCULATION FOR REVETMENT FROM SLIDING

1. Typical cross section
Typical sections having at least one of the folowing condition
- Weak soil condition. It is the most important factor
- Big filling volume including high depth and large width
- BT slope revetment
With these requirements, there are four (4) cases will be selected o calculate [or
prevention of sliding, that is:
1, Cascl (Cross section No7 ) Very weak soil condition, high depth of filling
As mentioned on Figl. /4. This case base on soil condition at boreholes 55-02 and SC-01
b, Case 2 (Cross section No.24) Weak soil condition, high depth of filling
AS shown in Fig_ 1.2/4. This case is calculated due to soil condition at borchole $5-08
¢, Case 3 (Cross section No,82) Weak soil condition, very high deph of filling
AS shown in Fig. 1.3/4. This case is calculated due to soil condition at borchole $5-10
c, Case 4 (Cross section Mo, 120) Suff revetment, high depth of filling
Above sectiona will be selected to calculate prevention of sliding
2. Calculation method
Tapanese software of FOFUMAS is applied for calculation, The calculation procedure is
a, Caleulation in existing soil condition condition (no strenethen)
b, Calculation when strengthen soil condition by pilling. Wooden pile ¢80 - $100, L
= <,5m is applied. In this case there are 5 sub-cases are inputed for caleulation
Density of penetreted womdenpile is 6 pes/m”
- Density of penetreted woodenpile is 9 pes/m®
- Density of penetreted woodenpile is 16 pesim?
- Density of penetreted woodenpile is 25 pesfim?
With the changing density of wooden piles, O, is changed as below:

Number of pile (Pesfm?) 0 6 0 16 25
Cyofl 1:1.5slope Revetment {1L.65 0.90 (.995 1.225 1.50
Coof 1:0.5slope Revetment 0.65 0.70) (.80 0.90 102

{Nete this table is caculated by D, Chaw Ngoe from HCMC Technical University)
3. Input data
3.1 Filling material
Filling matenal is sandy soil or clayed soil with characteristics as below:
- Specific gravity ¥ = 1.6 (Tim™)
- Cohesion Cu = 1.5 (Tfm")
- Internal friction angle = 30°
3.2 Soil condition
Characteristics of the lollowing soil layers are necessary for caculation
Layer OH: Made ground — clay sand or gravelly sand with cobbles of stone,
brick, concrete




bain charactenstics of OH layer is listed Tselow:

- Wel density Tw= 1,461 — 1.7g/cm;
- Natural moisture 05%

- Unconfined compressive sirength g, = 0,175ke/cm”

- Compression idex C.=1274

- Coefhcient of consolidation C, = 3,65 x10°

Layer CL: Very soft, high plasticity blackish or gravelly sand with cobble of
stone, brick and concretle
Main characteristics of OH laver is listed below:;

- Wet density Y = 1.963g/cm,
- Natural moisture 20 -35%

- Unconfined compressive strength g, = 1,202ka/em”
- Compression idex C.=0,181

- Coeflicient of consolidation C,= 6,88 x10™

Layer 5C: Medium dense, whitish grey, yellowish brown clayeysand
Main charactenstics of OH laver is listed below:

- Wet density Y = LY98gfcms

- Matural moisture 12 - 25%

- Unconfined compressive strength g, = 0,.928Kke/em?®

- Compression idex C.=10,155

- Coefficient of consolidation C. = 9,28 x10”
The depth of layers at cach section is shown in fig.25 and fig2.6
4. Result

Result of caleulation from sliding of banks is attached at table 2.3 (1/4) — 2.3(4/4)

1-1-14
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