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Outline of Presentation
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~ Procedure for Hydrological Analysis

~ Procedure for Geological and Geotechnical
Investigation

~ Procedure for Structural analysis and Bridge
Design.

~ Description of the bridge sites and specific Design

~ Response to the comment from the client.
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Hydrological Procedure

Design Assumptions

1.Hydrological Analysis

2.Hydraulic Analysis




Hydrological analysis

Methods of determine flood discharge value

Quo Q20 Expected linear water way-270 m

>N Method (m3/s) (m3/s) Planed span of bridge-42.68 m
1.0 Modified Dicken's Method 3248.649 4030.265
2.0 WECS Method 2597.29 3014.22 _ - Depth o)
3.0  [Tahal Method 2763.406 3231.078 | O Medmumscouratindge M (m)
4.0 Fuller's Method 1058.286 1199.876 1 At Abutment 10.679 925.35
5.0 Ryves Method 1657.246
6.0 |Dredge or Burge' formula 2236.917
|Maximum Predicted Design Discharge 3249.000 4031.000

~HFL calculated from HEC - RAS software is not  Scour depth calculation based on IRC:78 —
applicable and Hence taking observed HFL and manage 2014

road level at left bank top level. Design discharge = 30% increment of
»~Expecting foundation bottom level will not damage due to  design flood.

scouring. Mean scour depth, d.. = 1.34 x (g2 /Ksf)1/3
»Maintain river bed level to soffit level of bridge for water For pier, Scour depth =2 X dsm
flow is 12m. For Abutment, Scour depth = 1.27x d,

1 10 year return period value is taken as design flood.




Structural Analysis

Limit State of Design

Philosophy
Codal Provision Partial Safety Factor as per IRC 6:2017
. |IRC 6-2017 Eor Load . Partial Safety Factor for verification of

Equilibrium Table B.1( IRC:6-2017)

. Partial Safety Factors for Verification of
Structural Strength (Table B.2: IRC6-2017)

. Partial Safety Factors for Verification of

. |IRC78-2014 For
Foundation

. IRC112-2020: For design of

RCC and PSC Bridge Serviceability Limit State(Table B.3: IRC 6-
. IRC 24:2010 : For the 2017)
design of Steel Truss bridge . Partial Safety Factors for Checking the Base

Pressure and Design of Foundation (Table
B.4: IRC6-2017)




Structural Analysis

Load in Su-cture

a) Dead Load a) Live Load

= Structural Deal Load = Vehicle Live Load

= Non Structural Dead Load




Structural Analysis

Load in Sub Struc. and foundation

. Dead Load due to Super Structure . Dead load due to abutment

. Dead load of Approach slab . Earth pressure (Static and Dynamic)
. Live load - Seismic Loading

- Buoyancy Force . Load due to surcharge

. Braking load - Water Current

. Temperature Load




Check for bearing Pressure

Combination of Forces

(IRC 78:706.1.1)

ructure

St r u Ct | combination [ Combination I Combination III
Dead Load (G) ]f:]f:ﬁnﬁ"'_’_l +5 Dead Load (G)
Live Load (Q) Wind (W) + Wave pressure (Fyp) Water Current (Fy
z B f
~ | [ j — Water Current (Fy or Frictional Force in Bearing (Fg
*2 T, L o
Frictional Force in Bearing (Fg Earthquake (Fog+Wave pressure (Frg) Earth Pressure (F)
- —] 1[| Longitudinal Force due to Braking (Fg) or Earthquake (Fg)/ Wind (W)
o Buovancy (Gg) Impact due to flotting (Fig)+Wave pressure (Fyy) i |
. CI .
H = 10.20 m CenntealEue=lE OVEI"a” DESIgn
2 —
cos? (=) N Al of Abutment
Ka= cos® axcos(8+a) {siu(cp-f-ﬁ)nsin(q:—i) }512 . .
cos(a—i)=cos(a+8) Des'gn Of and fOundatIOn
where, .
angle of internal friction (cb) i 5=(2/3)xch< 22.5 (IRG 6:2017 214.1.1.1) a K, A Fou N d at|0n
33 0 22.00 0 0.264]

Design of
Abutment and

Check for the
Crack section

i) Calculation of Area of Steel for the section (alona the backwall) |

Computation
of the Seismic

4

Form~ o |

8) At present the combination of loads shown in Table B.4 shall be used for
structural design of foundation only. For checking the base pressure under
foundation, load combination given in IRC:78 shall be used. Table B.4 shall be
used for checking of base pressure under foundation only when relevant material
safety factor and resistance factor are introduced in IRC:78.

Computation
of force due to

earth pressure
(backfill)

Calculation of
Load from
Superstructure

2I&ITERACTION DIAGRAM (Pu

M ® Series2 Effective Depth Required (d = Sqrt(M/Kxfckxb) (mm) 672.062 | a78.372| 744776
. u eries v
Ast provided (mm2) 40,803.89
Minimum Area of Steel (IRC 112:2019 CI16.5.1)
Maximum of
150 o ek 17,545.50
b). 0.0015bw*d
Check OK OK |OK | OK
~ 100 Shear Capacity Without Stirrups
© Shear Resistance of the Member withour Shear Rebar (IRC 112:2019 Cl 10.1-10.3)
8 a )VRdc ={0.12K(80p1fck)0.33+0.150¢cp)} *bwd
ho} Subjected to Minimum of bar b) VRdc = (nmin+0.15ccp)*bwd ; nmin = 0.031K3/2 fck 1/2
c
> 50 K = 1+Sqrt(200/d)<=2 1.37898
T ocp =Ned/AC <.2%cd 0.67 0.46 0.55
=g
1 =Asl/bwd <=.02 0.00349
|p1 =AsU
E VRd,c a) VRrd.c 5,100.38 | 4,744.60 | 4,896.36
(5) 25 nmin= ( 0.031K3/2fck1/2) 0.27495
E b) Via,c 4,386.21 4,030.42 | 4,182.19
(50) < Vrac Max of a & b 5,100.38 4,744.60 4,896.36
<+ Veq (Maximum of Horizontal Load in all cases) 3,075.37 1,557.17 4,178.37
Shear Rebar Not Shear Rebar Not Shear Rebar
Check Required Required Not Required
(100) Mu KNm (Hundred) ox




Budhigandaki khola Bailey bridge




Salient Features of the bridge

Name of Project |Bailey Bridge over Budhi Gandaki khola

Name of River Budhi Gandaki khola

Municipality /
Dharche Rural Municipality
Rural Municipality

Name of the Connecting to Dobhan Hydropower Project from Budhigandaki
Road: Corridor
Coordinate 28°17'45.47"N, 84°54'14.94"E

Total length of thel42.68m (Single) Standard Width (3.277 M roadway width) and ( 3.76

bridge M wide from inside edge of the inner most truss)

Types of Bridge TSR3 or DDR Type Bailey Bridge or Fabricator propose new model




Table-1
RecomMeENDED ConsTrRucTION For TWL STANDARD WIDTH BaiLey TYre PorTABLE BRIDGE WITH STEEL DECK

Nomenclature Width of rcadways Distance between t Eﬁ?s SPAN (FEET)
the inner mosttrusse | o
e |30 40 s0 o 70 8 $0 100 110 120 130 140 150 140 170 180 190 200
Standard Width (SW]) 3.277 M (10°-9") 376 M [127-47)
5R S 55 55 55 S5 S5 S5 55 SSR OSSR S5R DSR DSR DSR DD DDR DDR DDR
Extra Wide (EW) 4250 M (13°-117) 4775 M (15°-8")
R SS 55 55 55 S5 SSR OSSR OSSR SSR OSSR 75 DSR DSR DD DDR DDR DDR DDR
| 3760 mm (12-4") BRACINI
- 12R SS S5 S5 S5 S5 SSR OSSR OSSR SSR TS DSR DSR DD DD DDR DDR DDR DDR
| CHORD |
2 18R SS 55 55 55 SSR OSSR OSSR TS DSR DSR DSR DD TSR DDR DDR DDR DDR DDR
/PANEL 24R SS S5 SSR SSR OSSR DS TS TS DSR DSR DD TSR TSR DDR DDR DDR DDR DDR
I: 3277 mm (10-9°) RAKER  |B SS 55 55 S5 SSR OSSR 75 DSR DD DD TSR DDR DDR DDR DDR DDR DDR TDR
STEEL DECK / 30R 55 S5 DS DS TS5 TS5 DSR DD DD DDR DDR DDR DDR DDR DDR DDR TDR TDR
_~TRANSC  |40r DS D5 DS DS DSR DSR DD DD DDR DDR DDR DDR DDR DDR TDR TDR TDR -
S A SS 55 D5 DS DSR DSR DD DD DDR DDR DDR DDR DDR TDR TDR TDR TDR -
SWAY BRACE S0R DSR DSR DSR DD DDR DDR DDR TDR TDR TDR TDR TDR TR TR - - - -
572 3937 mm U572 7R | TS TS TS DD DD TO TO TDR TOR TOR TDR TOR - - - - - -
Table 5—F. Classes of Bailey Bridge ME (By Type of Construction and Type of Crozszing)
w 83 Ds TS DI T DT ™r
LFeet) B L R o L] R M L " N L R L) L R B €= ® M [ =
30 5 42 47 f
30 Sa0 SaT 42
247 | 867 | 40/
40 G /84| /38
ra EH b1 To ), 83 ) BE /S
50 S Jja1 Ja5 ST STE SEA
20 &0 S Iz s L= 7y BG5S
60 s S29 f32 A fTa
20 24 5 acy L0y 85 TR
T0 / s /30 | s60| /69| 75
16/ | 20/ |24/ |60/ |60/ | 66/ | 857 | 965/ | 100%/
BO /! A S SeE L B0 ) sed ) RO 00 /904
12/ |16/ |19y |40s |sos lsss |esy | 74y | =2y
80 ! ) £ 45 S50 fB5 f66 P fa2
8s {12y |14y |soy l|avy |azy |sos | 57/ 64 g0y | 867 | 86/
100 / ; ! /80 | s39 | g4 | sBs | s60 /66 /20l se0l  re0
2o/ |sos lsay |ass |avs | sz 65, | 72/ | 8oy | oos 100* 7 100* /
110 y, /82 | s36 | 40| 49 SE4 so| 6| s83 ] so0* S80* J90*
16, 23 2T/ a0/, a8/ 43 457 BT . 64 76/ L o1 7
120 ! ! S0 | fEE | sd1 S5 JBE | 61| s68|  J30 Sa0* So0%
12y |18y |21y |20 |31s | 35/ as; | avs | s8s |55/ 65/ Y 70/ |80y |soy
130 / / / ; /38 /88 /45| s50| s58 | se0 /T2 /80 /80 | seo= | soo
[ 8/ |14y |17y J16y | 24, 29/ aoy |aoy | a4y || a5y BT/ B4 70/ | 8Oy 88 7
140 / s /! s r /31 /a5 | s42| 48] 58 S62 STO 5o | greo0* | soo*
127 | 18s g2y eds |32y | 367 |asy A7/ 64/ 60, |77/ 85/
1B r £ £ s FBB S4D F45 A51 SEB S0 JE6 So0*




General Arrangement with Load and length of Belly Bridge (Chinease)

1Design Length = 42.68 m (140")

Loading Capacity = 46 Tons

Net Deck Width= 4.2 m

Estimated weight= 76-78 Tons

Configuration= TSR3

Brdige Type = Extrawide ZB 200

Preventation : Galvanized
2Design Length = 45.72 m (150")

Loading Capacity = 46 Tons

Net Deck Width= 4.2 m

Estimated weight= 80-82 Tons

Configuration= TSR3

T abilse &5—3. A dimieare Bage-Flate armad Hocking-Rodler Reacdiones i T one o Gritbapges aof Oae Ooreesr of Sridege

f 1 i [ I 1
Spam it Te et o oo oo e e e e e ] T 5O 1 s 1 =0 Bk Sl Ok
SBafe capmcitar_ o oo 4.0 5= | =3 L 2= 1E 1is Adr
== CTaratiorm Carmiil T @ o o e oo o 13 L= 8= L B2 =R a1 =2 1 - 5 ]
th—l}.-ﬂ:E reootiorn Y = =5 =4 | =218 =1 1= b A& i
Focking-roller cesmctfom 2 _ o o0 o e I 5.7 L | =2_9 i Ay . T 127 185.9 15. 5 14 .« .
!;-3::-“ im femet o _ _ _ _ _ _ .. S0 = 0 D B 100 1i4r . 1Z=0 130 14
Safe capmeitar. o o o e e - =il BT (= -8 51 E T3 =1 1 =3 1 1= ia L3
»= Camuitiorn ospaoity - o oo Ao = [ = | G4 S& | = 2. =3 1= Is
EBEase-plate reanclion . _ o o o - . 55 4= & 5 | g9 =5 =2 =T 1 =3 o= =0
/— T i 0 FE 8 E ot e I—E&Q\' Zd .S 26,8 =8 .98
SBpan in feet_ e e e B =20 Nl el =0 LEO | 140 1 5 A S
Safe capscity o o e e i a0 sE2 5= =L | a4 Zz3 ia | 18 A
T= CEubiorn cEpmeitar o C o e e e e 1 TS ! = Sdr 43 == 2= 15 o =
Base-plate resciicon *_ _ _ _ _ _ _ ___ o 5k S0 43 . 5 e s P E= 27 =68 25
Floockimng-roller resaction 9. 0 oo - = L i1s9. 0 =1 . & =23 . B =650 =8 _1F a3 . SE .0 S5 =3 _38 J
SBgper i fesme_ e L 1 i 1E0 A5 = E LSO I 150 LTO LEAD |
Safe capacifiy . - _ o e e e e e e - TS sS4 &0 - B 21 =3 1 15 1= 140 i
I>I Cmaatiorn capeeity _ o o oo oo Ged S 53 51 44 = | za L 1= 1
Basae-plate meaction ¥ _ L _ _ Rt ] B | =€ T o aa | a5 anE aZ= =L ] [
k i Rocking-roller reaciion *__ _ _ _ _ - - 268 =B &= D Ha S SE_E | <1 HE_ ! E-S - HSHE .35
E SHSpan i feest _ _ _ _ _ _ _ _ - o o ___ A1 L=a =L ] Rl | 15O A EAD aTa 1 Ed i pR=lal I
Bafe capamcity o L o e caae == ] B0 T &S A& 20 | a1 =8 1E 1= |
I Comaticon coapmeedies . _ __ _ _ pErlnl =55 TS I L B 5O ! 243 21 =0 i 15 |
Exse-plate reaction *_ . L __ . I L=12] 5= 57 Hi= 45 | L5 S i 4= | EL ]
FRocking-roller remction E5. 5 a9 .3 | A= I| =245 _ 8 50 .8 51 _ 1 4= & “«7T _ O A5 .1
Bran B feet_ - e - e 130 1 dim 150 | LG ATo A1ED 100 | FLe e
Sale ceapacity _ _ = T Lt L OiE Sl £ =3 25 =
- Cantion eapmelfy @ c e o e e = 1=k E= =1 T s5iE L5 24 21 =23
BFasa-plate reactiormn YO o o - - o = T 0T =3 L8 5E it b f ft 5 51
Fooking-ralles remctlion Fo o o oo oo - 47T _ 5 [ - S48 0O 58 =K EL = I I [ 1 A ] ah8 . B (=3 -
[ gﬂpﬂ“ i Tes=k _ _ _ L L o e o e e e e e = = aATa 1 =i 1 Sk =D 21O I
I (Safe capaeity»_ . ___ _ _____ T &7 =1 ] | L =0
I I Cautiorn mn]:ﬂa.-c{t,}r_______._-__._-__l =8 TS (=% | (=20 i 6 i I
BEase-plate reackbon *_ _ _ _ _ _ __ _ _ _ =5 | s= - 3 TE =9
|:_ HFockines-roller 'rEﬂ.-:'rJ.-\:un e e == Lo ] | La=i ] S0 (=1 ] I L=
: Imclades meAShE of rociing coliere Biarinma e i e s Briden ba e h ot wEthout faoteralha, 1omd oo caater lkse of bride.




Access to Proposed Bridge

The proposed bridge lies on Budhigandaki Corridor to Project site. It is about 8
Km North from Machhakhola Bazar, 18Km from Aarughat Gorkhra and around
85-90 Km from Kathmandu Muglin Highway.
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Site Visit/Proposed Axis

» We visited Budhigandaki Khola, on 08/11/2081 with a team of experts (structural

engineer and survey engineer etc.) and technical team of DHCL for detailed field
study.

» The bridge connects the Budhigandaki corridor to project site.




Feasibility and Importance of Bridge

* Bridge should be placed technically stable, economically reliable and socially safe.
Our expert team visited the site and proposed the best alignment as per site
condition and approved from the client side during the filed visit time.

 This bridge is constructed by Hydropower Company for the transportation of
material during the construction phase.

e So this bridge is importance for this Company because of there is no other possible
way to transfer material from one bank to another.
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Geotechnical Study

Based on the Assumption, it is recommended to use Open Foundation at
left bank and Open foundation with anchor rebar on rock at right bank
for this bridge. Bearing capacity of soil at foundation level =420KN/m2
assumed

R T R Report on D50 Calculation of Sand Samples

Date: 19/11/2081
Client:
Project:

Location:

Sample Details and D50 Results

Sample Location D50 {mm)
Upper 0.301
Mid 0.1459
Lower 0.195

Interpretation of Results:

Upper Sample:

The D50 value of 0.301 mm suggests a coarser sand composition.
Mid Sample:

The D50 value of 0.149 mm indicates a finer particle distribution.
Lower Sample:

The D50 value of 0.195 mm shows a moderately fine sand composition.

Conclusion:

The D50 values indicate varying particle sizes across locations. These values help understand the gradation and suitability of
sand.Further analysis can be conducted for more detailed insights.




Bridge Design

Bridge Span = 14 bay x 3.048m=42.68m TSR3/DDR bailey bridge
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General Arrangement
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Sub Structure Details
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Sub Structure Details
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Approach Plan
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Summary of Cost Estimate

Summary of Cost Estimate with District Rate of Gorkha
Name of Bridge: Budhi Gandaki Khola Bailey Bridge Span=1 x 42.68m
S.No Description Amount In words Remarks

1 Provisional Sum 436,381.58 Eour Hl{ndred Thirty Six Thousand Three Hundred Eighty One Rupees and Fifty
Eight Paisa

2 General Item 235,000.00 Two Hundred Thirty Five Thousand Rupees and No Paisa

3 Foundation Works 4,839,915.84 Four Million I?lght Hundreq Thirty Nine Thousand Nine Hundred Fifteen
Rupees and Eighty Four Paisa

4 sub-Structural Works 5 454,966.94 Five M|II|on Four H.undred Fifty Four Thousand Nine Hundred Sixty Six Rupees
and Ninety Four Paisa

5 Super-Structural Works 17,940,000.00 Seventeen Million Nine Hundred Forty Thousand Rupees and No Paisa 78 ton by 230/Kg

6 River Training Works 3.957,173.47 Three Million Nlne.Hun.cIred Fifty Seven Thousand One Hundred Seventy Three
Rupees and Forty Six Paisa

y Approach Road 27.471,962.87 Twenty Seven Million Fpur Hundred S'eventy One Thousand Nine Hundred
Sixty Two Rupees and Eighty Seven Paisa

3 Miscellaneous Works 1587,307.24 One Million Five Hundred Eilghty Seven Thousand Three Hundred Seven
Rupees and Twenty Four Paisa

9 Day Works 775.538.28 Seven HL'mdred'Seventy Five Thousand Five Hundred Thirty Eight Rupees and
Twenty Eight Paisa

Total of 2 to 9 62.261,864.64 Sixty Two M|I.I|on Two Hur!dred Sixty One Thousand Eight Hundred Sixty Four
Rupees and Sixty Three Paisa

Provisional Sum 436,381.58 Eour HL{ndred Thirty Six Thousand Three Hundred Eighty One Rupees and Fifty
Eight Paisa

Total including PS. 62.698,246.22 Sixty Two Million Six Hundr.ed Ninety Eight Thousand Two Hundred Forty Six
Rupees and Twenty One Paisa

VAT @ 13% of Total 8,094,042.40 Eight Million Ninety Four Thousand Forty Two Rupees and Forty Paisa

Grand Total including VAT 70.792,288.62 S.eventy Million Seyen Hundr(?d Ninety Two Thousand Two Hundred Eighty
Eight Rupees and Sixty Two Paisa

Cost per m span 1,658,675.93 One Mllllon Six Hu.ndred Fifty Eight Thousand Six Hundred Seventy Five Rupees
and Ninety Two Paisa

Cost per m span(Without VAT) 1,469,031.07 P(Z)a?;Mllllon Four Hundred Sixty Nine Thousand Thirty One Rupees and Seven

Cost per m span (Without Approach Road Seven Hundred Thirty Two Thousand Six Hundred Forty Rupees and Eighty

: . 732,640.81 .
and River Training Work) One Paisa




Summary of Cost Estimate

Summary of Cost Estimate ignoring the local material cost
Name of Bridge: Budhi Gandaki Khola Bailey Bridge Span=1 x
42.68m
S.No Description Amount In words Remarks
1 Provisional Sum 246,998.09 Two Hundred FortY Six Thousand Nine Hundred Ninety
Eight Rupees and Nine Paisa Consider
2 General Item 235,000.00 | Two Hundred Thirty Five Thousand Rupees and No Paisa locally
Sand available 50%
3 Foundation Works 4,497 407.89 Four Million Four Hundred N!nety ngen Thousand Four locally
Hundred Seven Rupees and Eighty Nine Paisa Rubble stone available 20%
4 Sub-Structural Works 4,824,619.80 Four |V|I||I0.n Eight Hundred Twer.1ty FourThousand Six
Hundred Nineteen Rupees and Eighty Paisa Crushed Aggregate 0%
78 ton by mobile
5 Super-Structural Works 230/Kg 20-40mm crusher 50%
6 River Training Works 2.931,881.68 Two Mllllqn Nine Hundred Thirty (?ne Thousanf:i Eight mobile
Hundred Eighty One Rupees and Sixty Seven Paisa 10-20mm crusher 50%
7 Approach Road 10,968,088.01 Ten Million Nine Hundred Sixty Eight Thousand Eighty Eight | 50% ma§onry mobile
Rupees and One Cent and gabion 5-10mm crusher 50%
8 Miscellaneous Works 1,561,310.88 One Million Five Hundred §|xty O.ne Tho.usand Three mobile
Total of 2 to 8 25 018,308.26 Twenty Five Million Elghtefen Thgusand Three Hundred
Eight Rupees and Twenty Five Paisa Water River userd 0%
Provisional Sum 246,998.09 Two Hundred FortY Six Thousand Nine Hundred Ninety locally
Eight Rupees and Nine Paisa Back Filling Soil available 20%
. . Twenty Five Million Two Hundred Sixty Five Thousand )
Totalincluding P.5. 25,265,306.35 Three Hundred Six Rupees and Thirty Four Paisa Sub-base material 51 Ioca?lly
or S2 type available 20%
Three Million Two Hundred Fifty Two Thousand Three
[v)
VAT @ 13% of Total 3,252,380.07 Hundred Eighty Rupees and Seven Paisa
. . Twenty Eight Million Five Hundred Seventeen Thousand Six
Grand Total including VAT 28,517,686.42 Hundred Eighty Six Rupees and Forty Two Paisa
Cost per m span 668,174.47 Six Hundred Sixty Eight Thousan.d One Hundred Seventy
Four Rupees and Forty Seven Paisa
Cost per m span(Without VAT) 591,970.63 Five Hundrec! Ninety Onfe Thousand Nine Hundred Seventy
Rupees and Sixty Two Paisa
Cost per m span (Without Approach 266.291.86 Two Hundred Sixty Six Thousand Two Hundred Ninety One
Road and River Training Work) e Rupees and Eighty Six Paisa
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Implementation Phase: Layout

[T IFIw

At

4. Coordinate of BM BM1 3131758 983N,
294449 533E
BM2 3131769 475N, BM3 3131733 111N,
294459 56E 294494 015E
B4 3131716.832N, Reference/Axis Point | EM1-right axis=24.984m
224474 52E BEmZ-Right axis=12.035m

Bm3-Left axis=1.94m

Bmd-Left axis=26.97m

~




THANK YOU




