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4.1 CULVERT BOX
(1) CULVERT BOX, TYPE B1

DESIGN CALCULATION OF CULVERTS

000

CULVERT TYPE B1

SINGLE BOX CULVERT DIMENSION 2.5x1.5 M.
INTERCHANGE 2 - RAMP A - KM 0+300
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SINGLE BOX CULVERT TYPE B1
(AT INTERCHANGE 2 - RAMP A - KM 0+300)

1.1 GENERAL VIEW
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SINGLE BOX CULVERT TYPE B1 |
(AT INTERCHANGE 2 - RAMP A - KM 0+300)

1.3 CASE OF LOADNGS

CASE 1: STRENGTHI-1

CASE 2: STRENGTHI-2
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1.7 Checking for Nominal Shear resistance

Check ( Min. Vn1,2> Vu)

SectionNo | Sec. 1-1 Sec.3-3 Sec.5-5
Case of loading case 2 case 2 case 2
Section Bffective web bv {mm) 1000 1000 1000
Properties Depth (mm) 250 300 300
Effective depth dv (mm) 180 216 216
Factored Bending Moment Max Mu (Tfm) 6.185 5.246 6.185
Factored Bending Moment Min Mu (Tfm) 0.00 0.00 0.00
Factored Axial Force Nu ( Tf) 1.31 0.62 19.72
Factored Shear Force Vu (Tf) 19.72 18.19 1.31
Design Shear Force Vu-f*Vp(Tf) 19.72 18.19 1.31
Shear Stress v (Mpa) 1.194 0.918 0.066
Concrete Strength f'c (Mpa) 24 24 24
Yeild Strength of Transverse Bars{Mpa}) 390.000 390.000 390,000
Ratio of v/fc SE-02 4E-02 3E-03
As {mm2) 3217 R 3217
Ac {m2) 0.400 0.450 0.450
Ec (Mpa) 2.94E+04 | 2.94E+04 | 2.94E+04
Bs (Mpa) 2.00BE+05 | 2.00E+05 | 2.00E+05
Fe 1.00E+00 | 1.00E+00 1.00E+00
Angle 6 31.9 38.2 379
Cot(0) 1.284 1.272 1.282
ex (Max) 1.27E-04 5.51E-04 6.00E-04
£x (Min) 2.03E-(4 1.81E-04 1.63E-04
Value of © 32.6 29.8 30.6
28 28 27
‘tvalue of B 2.3830 2.4812 2.4542
: 3.6783 3.7656 3.8375
Component of Shear Resistance Ve (Tf) 18 22 22
Spacing of Stirrups s (mmm) 250 250 250
Stirrup Diameter (mm) 12 12 i2
Area of Stirntps Av (mm2) 452 452 452
Angle of Inclination o 90 90 90
Component of Shear Resistance Vs (Tf) 20 27 26
Nominal Shear Resistance '
Vnl = Ve + Vs + Vp (T 38 49 48
Vn2 =0.25%fc* bv* dv + Vp (Tf) 110 132 132
l .
0K (8]:4 OK
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(2) CULVERT BOX, TYPE B3

DESIGN CALCULATION OF CULVERTS

00o

CULVERT TYPE B3

SINGLE BOX CULVERT DIMENSION 3.0x3.2 M.
| | STATION KM 0+183.7
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'SINGLE BOX CULVERT TYPE B3
(AT STATION 0+183.7)

3.1 GENERAL VIEW
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SINGLE BOX CULVERT TYPE B3
(AT STATION 0+183.7)

3.3 CASES OF LOADINGS

CASE 1: STRENGTHI-1

CASE 2: STRENGTH |- 2
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3.7 Checking for Nominal Shear resistance

Section No Sec. 1-1 Sec.3-3 Sec.5-5
Case of loading] case 1 case 1 case 1
Section Effective web by (mm) 1000 1000 1000
Properties Depth (mm) 300 350 350
Effective depth dv (mm) 216 252 252
Factored Bending Moment Max Mu (Tfm) 8.168 7.149 8.168
Factored Bending Moment Min Mu (Tfm) 0.00 - 0.00 0.00
Factored Axial Force Nu ( Tf) 2.64 3.55 22.63
Factored Shear Force Vu (Tf) 22.63 23.27 2.64
Design Shear Force Vu-f*Vp(Tf) 22.63 23.27 2.64
Shear Stress v (Mpa) 1.142 -1.007 0,114
Concrete Strength f'c {Mpa) 24 24 24
Yeild Strength of Transverse Bars(Mpa) 390.000 390.000 390.000
Ratio of v/f'c 5E-02 4E-(02 5E-03
As (mm2) 3669 3669 3217
Ac (m2) 0.400 0.450 0.450
Ec (Mpa) 294E+04 | 2.94E+04 | 2.94E+04
Es (Mpa) 2.00B+05 | 2.00E+05 | 2.00E+05
Fe : 1.00E+00 1.00E+00 1.ODE+00
Angle 9 33.1 -31.5 322
|Cot(6) 1.534 1.630 1.590
£x (Max) 7.55E-04 | 6.56E-04 6.99E-04
ex (Min) 2.50E-04 | 2.77E-04 | 2.05E-04
Value of 0 ©33.1 31.5 322
28 29 28
Value of B 2.3671 2.4224 . 2.3987
: 3.4911 3.3835 - 3.6719
{Component of Shear Resistance Ve (Tf) 21 25 25
Spacing of Stirrups s (mm) 250 250 250
Stirntp Diameter (mm) 12 0 0
Area of Stirrups Av (mm2) 452 0 -0
Angle of Inclination « 90 - 90 90
Component of Shear Resistance Vs (Tf) 24 0 0
Nominal Shear Resistance. : '
Vnl =Vec+ Vs + Vp(TD 45 25 25
Vn2 = 0.25*fc* bv* dv + Vp (T 132 - 154 154
I
Check ( Min. Vnl,2 > Vu) OK 0K OK
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3) CULVERT BOX, TYPE B4

DESIGN CALCULATION OF CULVERTS

o0o

CULVERT TYPE B4

SINGLE BOX CULVERT DIMENSION 3.0x3.5 M.
STATION KM 14560
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SINGLE BOX CULVERT TYPE B4
(AT SATION 1+560)

4,1 GENERAL VIEW
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SINGLE BOX CULVERT TYPE B4
(AT SATION 1+560)
4.3 CASES OF LOADINGS

CASE 2: STRENGTHE-2

CASE 1: STRENGTH{-1
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4.7 Checking for Nominal Shear resistance

SectionNo | Sec. 1-1 Sec.3-3 Sec.5-5
ICase of loading case | casel case 1
Secticn Effective web bv (mm) 1000 1000 1000
Properties Depth (mnm) 300 350 350
Effective depth dv (mm) 216 252 252
Factored Bending Moment Max Mu (Tfm) 8.060 7.962 8.060
Factored Bending Moment Min Mu (Tfm) 0.00 0.00 0.00
Factored Axial Force Nu ( TT) 2.72 443 22.63
Factored Shear Force Vu (Tf) 22.65 26,36 2712
Design Shear Force Vu-f*Vp(Tf) 22.65 26.36 2.72
Shear Stress v (Mpa) . 1.143 1.140 0.118
Concrete Strength f'c (Mpa) 24 24 24
Yeild Strength of Transverse Bars(Mpa) 390.000 390.000 390.000
"JRatio of v/f'c 5E-02 58-02 5E-03
As (mm?2) 4436 3984 3418
Ac (m2) 0.400 0.450 0.450
Ec (Mpa) 2.94E+04 | 294E+04 | 294E+4
" Es (Mpa) 2.00E+05 | 2.00E+05 § 2.00E+05
Fe L.OOE+00 | 1.005+00 | 1.00E+00
Angle 6 36.5 36.1 34.6
Cot(8) 1.351 1.373 - 1.448
ex (Max) '5.97E-04 6.39E-04 6.50E-04
ex (Min) 1.84E-04 2.50B-04 1.91E-04
Value of 6 30.5 31.2 314
: 28 29 28
Value of B 2.4558 2.4321 2.4261
. : 3.7533 3.4804 3.7269
Component of Shear Resistance V¢ (Tf) 22 25 25
Spacing of Stirrups s (mm) 250 250 250
Stirmup Diameter {(mm) 12 12 0
Area of Stirrups Av (mm?2) . 452 452 0
Angle of Inclination o : 90 90 90
Component of Shear Resistance Vs (Tf) 26 - 3D 0
Nominal Shear Resistance '
Vnl = Vc + Vs + Vp (T) 48 55 25
Vn2 = 0.25*f'c* by* dv + Vp (Tf) 132 154 154
I .
Check ( Min. Vil,2 > Vu) OK OK OK
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4) CULVERT BOX, TYPE Bé

DESIGN CALCULATION OF CULVERTS

000

CULVERT TYPE B6
SINGLE BOX CULVERT DIMENSION 5.0x3.8 M. |
STATION KM 2+620
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SINGLE BOX CULVERT TYPE B6
(AT STATION 2+620)

6.1 GENERAL VIEW
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SINGLE BOX CULVERT TYPE B6

(AT STATION 2+620)

6.3 CASES OF LOADINGS

CASE 1 : STRENG - § " CASE 2: STRENGTH -2

510 780 420 780 420 780 470 75 510 1020 780 420 780 420 ap 420 159

W G %W W Q@ 9 % 4
I @0 01 {0 {0 Db 0 b
.t q, Q*q,
; s a : s :‘
e, B 4+ e, e M 4 e
LY G .
RPN N IR EREIIRNEEY Ry T RS YRERRELRYRR
g | g
b= q'+qu . q1+ Qu ¥ q;{.q“ _q‘+q-
1350 ) 350 ) | 1550 i 30
': . . "—‘-\1 !‘_— k :ﬁ
& ilikiRaAE AR AR AR R REAR AL} A iR R
. Rt R+ Rt R, = = R+R+RFR ~ #
CASE 3: SERVICE| CASE4:STRENG IV
510,780 420 780 429 750 429 750 530
Qo 19,1 14,1 14,
gin (3o 1| |0 :
ot Qu it G
H 5400 b [ 5400
e H 4 e, eH
Yy
IR ESTERTRHINERER RN
§ q+q, it gy r‘f’:-. qn* Qu
JE h 3850 f‘ ,," 1550 ) )
B 7 im0 S b ([ b
Y Iy

Rt R+ RER, - RtR, *

-4 -25




2006 | = 9GS /BLOXPEB XY = artexMoxy ="y (w/L) ™y peot 08X H. |0 UonIee; Jueweseq
teig = G /SEXRED = a/tgxsh='y {uiy 1) Yy peo| peas Guissoia jo uonows: Juswieseq
00eG | = (PIRPUEIS SOWRUIBIA LIM 0ILEPODIE uj) (o, L1 Yb xog aui ap(sul peOd ac_nnohu Jo peoj ey
ove's =1 {81 x8L0}/ 01 w = _ (tg x ‘e) s Mg ="b (;u/L) b 9{xX® ,06¥H. JO PEO| W)U SuL
(®10108} pRO} INOYLIM) SAVOT FAN a
8220 | = 85 /{E0-SE-S%XI'L = a/tfg-‘g-"glx"b="y (tu/1) *W PEO| JBIBM JO UOILIES.) iBWesEH
00’ |7 [ A = MoX W ="D {wy ) *b se1em [0 peo| wuopun Wbiem §18s eyl
' (s1010u) peo| WOYLM} SAVOT HILYM 2>
IEP'S | = |081'E +82E'E = Wy + Y =PY (w/t} PY spec| peap jo uolIOEaI Juswesed
02 | = |s16°0 +8'5/{sEXQE1) = wh+g/igxiby=y {wry) ¥y speop punaili jo uojoeas USIeseH
g2EE | = 95 5280+ GLYEL) = ari{d+%d)=*d (wyL) Py spuo) JUBi@M [[98 JO UD[IOBSI JUGWBSEH
g0l (=] O¥0 X 52 = dg x U= Pb (w1} P gBis WoNoG Jo peY wiojun wliem jlas eyl
580 | = YO X ST = g x U="p {w/1) ¥b qe|s doy 1o proy wucjiun WBam j19F By
5280 | = €0 X}'1X §¢T = TgutHXA=d (L) o em Suuigie Jo peo| pRIRNUSSUCD BY
S0¥0 | = (2 /SE'0+90)XELXECED = (2/e+H xHxd="e (L} Y@ eunsseid [BIUOZUOY O BMBA UIW By )
SOR'Z | = T /¥0-SSY+SO)IXGLIXNEEED = (Z1%g-y+HyxMx=Y3 (/1) ¥3 eunsseud [BJUOZ|IOY JO SN[RA XEW BY |
086’ | = VL oxEL = ‘HxHL=1D (wy 1) *b 10key Buyl} @pIsUE 1O PO BYL
SI80 |=] S0 XgLXLID} = HxHlx'D="b {wy1) *°b 104ey Sujy 8A0GE J0 PROY SUL]
(s1010m) prO| oYY M) SAVGCT AvVIT u
gEY =] 8.0 +2'1L2E = 'B+ZLXE=M (W) M PEOj WIOKUN O8XH. 19 WPIM [B1a),
geL | =1 oeBixgoxZ+go = WBxHXxZ+B0=40 . {w)'q
8D =) HoeBixgoxz+zo ' = WM xHxZ+ZTO=te (w)te
201 (=1 08 BIxegeox9800+ 1 = HaByxrxy+ L =0 9 wenyeeD
88070 | = 8's /50 = g/H=Y ¥ jualalecd
£880 | =1 {08 - .5¢),51 = {z/4 - g Bi=v .1l uepyecd einsseid BOZHOH
ciret =] (P +sC0) XSG +#OnTxBEIXSE| = [((g+R)xg+™2xTX M) 2=y (1) %¢ xoq oy3 jo ybiam yes oyy
SLLY | = Z IYO+2/SEQ+RE = Z1Ye+ 2+ H =N (us) *y x0q ey} jo Wby Bugemaresd
g | = ¥o +5§ = *g+lg=4g {w) %g xoq au] jo WIPIM BuneNeD
S5F (=| 0 +SE0+@E = Tg+lg+’HEY (W) y xoq aug Jo WEY emsIN0
08’5 [=1{ Op0 Xg+§ = *exg+g=a {w) g xagq 8y} |0 LIPIM BPISINGY
0EC {w) @ xoq Y} BPIEU] ([BM BuERIS) 10 YIPIM ©08'E {w) ‘@ xoq ewp episuy 1ak8) Buli; 1O WPIM
ot (L} ™d peo| 0p@ 08)H. S10uIS Jo ey aol’L {us) 'H X0Q ou apisu| 12KB| Bulll; §0 SSEUNIIUL
08 (W] > H YIM) peO| 8jx8 ,08XH, 19 o16us oy L or'0 " (W) % QRIS WGROG J0 SSOUNHYL
ol § JUSWESET [0 1UBINYB0T GU | : Qr'o (w) g syEM Jo STEUNOJ,
fol His gifiue uoy oy} euseyu| <] (ur} 'g qei® do} JO SSGUNIIYL
52 (U L)% 21840u03 Jo Aysueg (-3 {w1) >y xoq jo By eptsu)
! (puy 1) 4 sa1eM jo Ajsueg . 00'S {us) *g@ x0q jO YIptm apisy]
e {1} M4 punoi Buy Jo Aysuag 050 . {w) & xoq jo doy e eroqe Joke; Bupy) jo SEEUNDL
. ejbus MHeAND x0q JO pamdA] euy
SLNIIDIH3300 ANV X0 0 NOISNINd . v

senuzoj Surpeol §9

079+ WD uenels 1y (W 890'S NOISNAIWIA) 98 F4AL LIFATND X0

II-4-26



0 0 €oL's S2|L 200'S Rt (wy1) "y peoj L08MH. 0 UolOBaI JUsWaseg). 91
o 0 LLE0 SLL 1810 o'l (w/L) Y4 peo| peos Buissoud jo uonoBal Juawaseg| Gl
0 0 5250 SL°) 00£°0 0t (;uyL) b x0Q 8U} @pisul peos Buissoud jo peo BYL | bi
0 0 SE'9t SL'L ove's o't {;wr1) *'b 8jxe ,08)H. JO PEO] WIojUN 3Y )| €1
savo1 3AN
v82°0 SZ'L 8220 + 8220 ot (Ww/L) "H peC| 481M JO UONOBSI Juswaseq| Zi
75§ ST 001’} L oolL’tL o't (wyL) *b sajem jo peo| uuopun yybiom jras oyt L
SQVO1 HILVM o
629°L L6L°9 LEV'S (w/1) "W speo} peap jo uojioeal Juawaseg| Ol
L1£9°T T A 1892 T 0412 o'} -(wy1) Py speo| punoib jo uojoess juswsseg| 6
166V 0S5t 6SL'Y g2’} 82€°E o't (uy1) "y speof Wbiam j1as jo uoydess Juswaseg| 8
0051 oSt 0sT’} Szt 000'k o't (wy1) *%b qe|s wWonoq jo peoj wiojun wybom jes ayy| £
£1LE} 05t ¥60°L szt S28'0 0t (wy1) b qes doy jo peo| uiopun Wbem jies ayll g
8ET’} 051 1£0'E STl SZ80 04 (1) d xoq apisul jlem Guiuelas o peo| pajenusouod ayj| §
9050 SZ°L 905°0 SZ'L S0v°0 ot (w/1) Y@ sanssaid [BluOZIOY JO BNfEA LW BYL|
90S°¢ T 905°€ SZ'h ' 508'Z o't (w/1) ¥3 sinssaud [BJUOZLIOY JO BN[BA XBWI Y| | €
Sive ST'L SIVT Se'l 086°1 oL (wy1) *b 1ekey Bully episul jo peojayL] 2
144" Sz’ 1242 se't S16°0 o't (wyy) *b 18he| Bulpy apisino jo peordyl| |
'$avo1 avaa
S183104 1030¢] peo| S43210§ 10308} peo] $183.10} I0)oe] proj ) .
Al HLONTILS I HLONHALS I 40IAYAS SONIAVOT 40 IdAL Lis
| suonjeurqwo) 3uIpeoy <9

-4.27



H0 MO MO 30 p. (o) p- 0] o] < 1 ¥29YD
T6L'S1 950°2 6197 £eb L1 £68°FT 9s0Tz | (MWL) "X JUSWON Jupuag paioeg
62 6L % 9t 82 1% (W L) 0UvISISIY palode]| I
60 60 60 60 6'0 &0 1030% soumsisayl ¢
A (43 LE ov I€ ¥ (wil) souwsisay [eunuoN| uly
Uzl
0S 08 0§ 0 08 0 (ww) | vorssaxduiod jo pronuad Sy oy Jqy| 8P
Go._"mmo.aﬁ-au QUIANXA3 Wol} DIUBISICL|
os€ os€ 0s€ osg 00€ 00c | (wan aoMMMMM, MMHH:MH;MHMMM sp
L'SLY LsLl L'SLT LSLY -8€S1 8EST (uur) | Yoo[g $$288 oTeATbA 51 J0 GA5q ®
: aoey vorssasdwos o)
0007 o.com 0007 0007 0°GLT 0'sLl (unm) PUE ST [EANOG O GIOAIOq FSTEISI 2
88°0 880 88'0 880 88'0 380 1010e] Yo01q ssang| i
T ¥z %4 T T + (edp) owTuey Jo Baang| 03
06¢€ 06€ 06¢ 06¢ 06€ 06€ | (edW) | u1oy uotssaidwio) jo Yi3udng paky A3
06€ 06€ 068 06E 06€ 08¢ (edp) uray JISU3], Jo YN PRAX| 4)
8091 2091 <06 €152 $06 €1z | (Zwmw) T5was10JaY uotssardwo)) Jo eIy | SV
1282 L28T 0BEE 616E 08EE 61SE wmy | WIUWIIIOJUISY J[ISUIY, JO BITY| SV
0001 0001 0001 0001 0001 0001 (urur) quis Joqipimi 4
00v oot . 00F 00t 08¢ 08¢ () qeis jomdag| H
1 J5€2 1 ase2 1 2sed TISED . ¢ 988D 1.988d mﬁmﬁaou Joase)
g-903¢ | 66098 | 4998 | €€998 | TTWI§ | [-1WS | W
. OUﬁm“mmwuH JUOJA] TeUItHON Haw.wﬁmuﬂuwﬂu 9'9

Il-4-28



6.7 Checking for Nominal Shear resistance

SectionNo | Sec. 1-1 Sec.3-3 Sec.5-5
Case of loading case 1 casel case |
Section Effective web by (mm) 1000 1000 1000
Properties Depth (mm) 350 400 400
Effective depth dv (mm) 252 288 288
Factored Bending Moment Max Mu (Tfm) 22.056 17.433 22.056
Factored Bending Moment Min Mu (Tfm) 0.00 0.00 0.00
Factored Axial Force Nu ( Tf) 4.33 4.31 31.56
Factored Shear Force Vu (Tf) 31.56 3221 - 4.33
Design Shear Force Vu-f*Vp(Tf) 31.56 32.21 4.33
Shear Stress v (Mpa) 1.365 1.219 - 0.164
 |Concrete Strength f'c (Mpa) 24 24 24
- |Yeild Swength of Transverse Bars(Mpa) 390.000 - 390.000 390.000
Ratio of v/fc- ' 6E-02 5E-02 7E-03
As {mm?2) 6032 6032 4436
Ac (m2) 0.400 0.450 0.450
Ec (Mpa) "2.94E+04 | 2.94E+04 2.94E+04
Es (Mpa) 2.00E+05 2.00E+05 | 2.00E+05
Fe 1.00E+0Q0 1.00E+00 1.00E+00
Angle 0 35.0 325 36.5
Cot(0) 1.429 1.572 1.350
ex (Max) " 9.13E-04 7.16E-04 1.05E-03
£x (Min) - 2.01E-04 2.23E-04 2.07E-04
Value of § 35.0 325 36.5
28 28 28
Value of § 2.2625 23880 2.2000
: 3.5693 | 3.5824 3.6628
Component of Shear Resistance Ve (Tf) 24 29 26
Spacing of Stirrups s (mm) ' 250 250 250
Stirrup Diameter (mm) 12 12 12
Area of Stirrups Av (mm2) . 452 452 452
Angle of Inclination a ) : 90 - 90 90
Component of Shear Resistance Vs (Tf) 26 a3 28
Nominal Shear Resistance '
Vrl = Vc+ Vs + Vp (T) 50 61 .54
V2 =0.25%c* bv* dv + Vp (TH) 154 176 176
| | ' |
Check ( Min. ¥nl,2 > Vu) OK - 0K OK
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(5)  CULVERT BOX, TYPE B9

DESIGN CALCULATION OF CULVERTS

000

CULVERT TYPE B9
SINGLE BOX CULVERT DIMENSION 5.0x4.5 M.
STATION KM 1+063.2
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SINGLE BOX CULVERT TYPE B9
(AT STATION 1+063.2)

9.1 GENERAL VIEW
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SINGLE BOX CULVERT TYPE B9
(AT STATION 1+063.2)

9.3 CASES OF LOADINGS

CASE 1 : STRENGTH- 1 CASE 2:STRENGTH -2
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9,7 Checking for Nominal Shear resistance

SectionNo | Sec. 1-1 Sec.3-3 Sec.3-5
Case of loading case | casel case |
Section Effective web bv (mm) 1000 1000 1000
Properties Depth (mm) 350 400 400
Effective depth dv (mm) 252 238 288
Factored Bending Moment Max Mu (Tfm) 21.667 17.090 21.667
Factored Bending Moment Min Mu (Tfm) 0.00 0.00 0.00
Factored Axial Force Nu ( Tf) 5.10 6.18 31.56
Factored Shear Force Vu (Tf) 31.56 32.03 5.10
Design Shear Force Vu-f*Vp(Tf) 31.56 32.03 5.10
Shear Stress v (Mpa) 1.365 1.212 -0.193
Concrete Strength f'c (Mpa) 24 24 24
Yeild Strength of Transverse Bars(Mpa) 350.000 390,000 390.000
Ratio of v/fc 6E-02 SE-02 8E-03
As (mm?2) 4423 - 4423 3230
Ac (m2) 0.400 0.450 0.450
Ec (Mpa) 2.94E4+04 | 2.94E+04 | 294E+04
Es (Mpa) 2.00E+05 | 2.00E+05 | 2.00E+05
Fe L.OOE+00 | 1.00E+00 1.00E+00
Angle 6 37.9 353 40.1
Cot(8) 1.282 1.410 1.186
£x (Max) 1.21E-03 9.43E-04 1.41E-03
gx {Min) 2.53E-04 2.85E-04 2.81E-04
Value of 0 37.9 35.3 40.1
' 28 29 29
Value of 2.0976 2.2608 2.0025
3.3487 3.3455 3.3676
Component of Shear Resistance Ve (Tf) 22 27 24
Spacing of Stirrups s {mm) 250 250 250
Stirrup Diameter {mm) 12 i2 12
Area of Stimups Av {mm2) - 452 452 452
Angle of Inclination a 90 90 90
Component of Shear Resistance Vs (T1f) 23 29 25
Nominal Shear Resistance
Vnl = Ve + Vs + Vp (Tf) 45 56 49
" Vn2 = 0.25%¢* bv* dv + Vp (T 154 176 176
I .
Check ( Min. Vnl,2 > Vu) OK OK OK
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(6) CULVERT BOX, TYPE B10

DESIGN CALCULATION OF CULVERTS

00o

CULVERT TYPE B10
SINGLE BOX CULVERT DIMENSION 6.5x4.5 M.
STATION KM 4+640
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SINGLE BOX CULVERT TYPE B10
(AT STATION 4+640)

10.1 GENERAL VIEW
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SINGLE BOX CULVERT TYPE B10
(STATION 04+460)

10.3 CASES OF LOADINGS

CASE 2: STRENGTH1- 2

CASE 1: STRENGTHI-1
780 420 750 420 73 420 399

© CASE 3:SERVICE|
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CASE 4 : STRENGTH IV
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10.7 Checking for Nomina]l Shear resistance

Section No ] Sec. 1-1 Sec.3-3 Sec.5-5
Case of loading case | case2 case 1
Section Effective web bv (mm) 1000 1000 FOO0
Properties Depth (mm}) 400 450 450
Effective depth dv (mm) 288 324 324
[Factored Bending Moment Max Mu (Tfm) 34.215 26.716 14,215
Factored Bending Moment Min Mu (Tfm) 0.00 0.00 0.00
Factored Axial Force Nu ( TT) 6.04 6.36 33.88
Factored Shear Force Vu (Tf) 33.88 34,27 6.04
Design Shear Force Vu-f*Vp(Tf) 33.88 34.27 6.04
Shear Swress v (Mpa) 1.282 1.153 0.203
Concrete Strength f'c (Mpa) - 24 24 24
Yeild Strength of Transverse Bars{Mpa) 390.000 |- 390.000 390.000
Ratio of v/f'c : " SE-02 | 5E-02 8E-03
As (mm?2) 8507 8507 6107
Ac (m2) 0.400 0.450 0.450
Ec (Mpa) 294E+04 | 294E+04 | 2.94E+04
Es (Mpa) 2.00B405 { 2.00E+05 2.00E+05
Fe 1.00E+00 1.00E+00 1.00E+00
Angle 6 342 315 - 362
Cot(8) - 1.471 1.631 1.368
fex (Max) 8.46E-04 | 655E-04 | 1.02E-03
£x (Min) 1.61B-04 | 1.79B-04 | L.69E-04
Value of 8 342 3150 | 362
27 28 28
Value of p 2.3092 2.4233 2.2203
. . 31,7935 3.7722 3.8131
Component of Shear Resistance Ve (T1) 28 33 30
Spacing of Stirrups s (mm) 250 250 250
Stirrup Diameter (mm) - 12 12 0
Area of Stirrups Av (mm2) 452 - 452 - 0
Angle of Inclination o - 90 90 90
Component of Shear Resistance Vs (Tf) 30 33 0
Nominal Shear Resistance - o
Visl = Ve + Vs + Vp (Tf) 58 T4 30.
Vn2 = ,25*Fc* bv* dv + Vp (T 176 108 198
I - |
Check ( Min. Vnl,2 > Vu) OK OK oK -
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(7) CULVERT BOX, TYPE B11

DESIGN CALCULATION OF CULVERTS

000o

CULVERT TYPE B11
'DOUBLE BOX CULVERT DIMENSION 2x2.5x1.5 M.
INTERCHANGE 2 - RAMP B - KM 0+223
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DOUBLE BOX CULVERT TYPE B11
(AT INTERCHANGE 3 - RAMP A'- KM 0+154)

11.1 GENERAL VIEW
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11.7 Checking for Nominal Shear resistance

SectionNo | “Sec. 1-1 Sec,3-3 Sec.5-5 Sec.7-7 | Sec.9-9
Case of loading casc 2 case 2 case 2 case 2 case 2
Section Effective web by (mm) 1000 1000 1000 1000 1000
"{Properties Depth (mm) 250 300 300 250 300
Effective depth dv {mm) 180 216 216 180 216
Factored Bending Moment Max Mu (Tfm) 5.536 1.864 5.536 9.363 8.570
Factored Bending Moment Min Mu (Tfm) 0.00 0.00 0.00 0.00 0.00
Factored Axial Force Nu ( Tf) 2.85 0.92 16.11 2.85 2.12
Factored Shear Force Vu (Tf) 16.11 8.85 2.85 18.05 19.23
Design Shear Force Vu-T*Vp(TH) 16.11 8.85 2.85 18.05 19.23
Shear Stress v (Mpa) 0.976 0.447 0.144 1.093 0.970
Concrete Strength e (Mpa) 24 24 24 24 24
JYeild Strength of Transverse Bars(Mpa) 390.000 390.000 . 3%0.000 390.000 390.000
Ratio of v/f'c 4E-02 2E-02 6E-03 SE-02 4E-02
As (mm?2) 3217 2513 3217 2727 2727
Ac (m2) 0.400 0.450 0.450 0.450 0.450
Ec (Mpa) 2.94E+04 | 294E+04 | 2.94E+04 | 2.94E+04 | 2.94E+04
Es (Mpa) 2.00E+05 | 2.00E+05 2.00E+05 | 2.00E+05 | 2.00E+05
Fe 1.OOE+00 | 1.00E+00 1.00E+00 1O0E+00 | 1.00E+00
- jAngle 8 379 38.2 379 37.9- 37.9
JCoi(9) 1.284 1.272 1.282 1.282 1.282
Iex {Max) 6.48E-04 2.837E-04 5.41E-04 1.17E-03 | 9.55E-04
fex (Min) 1.79E-04 | 1.19E-04 | 151E-04 | 234B-04 | 2.41E-04
Value of 8 31.4 28.6 29.7 37.2 355
28 27 27 28 28
Value of 24270 3.3441 2.4868 2.1351 2.2555
. 3.7725 40341 3.8873 3.5548 3.5266
Component of Shear Resistance Ve (Tf) 18 30 22 16 20
Spacing of Stirrups s {mm) 250 250 250 250 250
Stirrup Diameter {(mm) 0 0 0 12 0
Area of Stirrups AV (mm?2) - 0 0 0 452 0
Angle of Inclination o 0 - 90 90 50 90
Component of Shear Resistance Vs (Tf) 0 0 0 17 0
Nominal Shear Resistance
Vnl =Ve + Vs + Vp (T 18 30 22 33 20
Vn2 = 0.25*c* bv* dv + Vp (Tf) 110 132 132 110 132
l -
Check ( Min. Vnl,2 > Vu) OK OK ' OK OK OK
] |
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(8) CULVERT BOX, TYPE B12

|

DESIGN CALCULATION OF CULVERTS

oOo

'CULVERT TYPE B12

DOUBLE BOX CULVERT DIMENSION 2x2.5x2.0 M.

STATION KM 2+150
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DOUBLE BOX CULVERT TYPE B12
(AT STATION 2+150)

12.1 GENERAL VIEW
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12.7 Checking for Nominal Shear resistance

OK

SectionNo | Sec. 1-1 Sec.3-3 Sec.5-5 Sec.7-7 | Sec9-9
jCase of loading case } case 2 case 1 case 1 case 1
Section Effective web by (mm) 1000 1000 1000 1000 1000
Properties Depth (mm) 250 © 300 300 250 300
Effective depth dv (mm) 180 216 216 180 216
Factored Bending Moment Max Mu (Tfm) 5.011 3.030 5.011 9.563 9.909
Factored Bending Moment Min Mu (Tfm) 0.00 Q.00 0.00 0.00 0.00
Factored Axial Force Nu ( Tf) 15.84 0.93 2.05 2.05 1.41
Factored Shear Force Vu (Tf) 2.05 13.63 15.84 18.31 18.41
[Design Shear Force Vu-f*Vp(Tf) 2.05 13.63 15.84 18.31 18.41
Shear Stress v (Mpa) 0.124 0.688 0.799 1.109 0.929
Concrete Strength f'c (Mpa) 24 24 24 24 24
Yeild Sirength of Transverse Bars{Mpa) 390.000 390.000 390.000 390.000 390.000
Ratio of v/fe SE-03 3E-02 3E-02 SE-Q2 4E-02
As (mm2) 4072 2941 3431 3179 3179
Ac (m?2) 0.400 . . 0.450 .0.450 0.450 . 0450
Ec (Mpa) 2.94E+04 2.94E+04 2.94E+04 2.94E+04 | 2.94E+04
Es (Mpa) 2.00E+05 2.00E+05 2.00E+05 2.00E+05 1 2.00E+05
Fe L.OOE+00 | L.OOE+00 1.00E+00 1.OOE+00 | 1.00E+00
Angle 6 289 28.8 297 36.3 35.1
Cot(8) 1.812 1.821 1.753 1.362 1.424
iax (Max) 4.53E-04 4 49E-04 5.45E-04 1.03E-03 | 9.21E-(4
lex ovtin) 1.18E-04 2.15E-04 2.13E-04 2.08E-04 | 2.13E-04
Value of 6 28.9 28.9 29.7 36.3 35,1
27 28 28 . - 28 28
Value of 2.6937 2.7108 2.4849 2.2144 2.2143
4.0415 3.6309 . 3.6374 3.6573 3.6376
Component of Shear Resistance Ve (Tf) 20 24 22 17 20
Spacing of Stirrups s (mm) 250 250 250 250 250
Stirrup Diameter {mm) 0 0 0 12 0
Area of Stirrups Av (mm?2) 0 0 Y] 452 0
Angle of Inclination a : .90 50 950 90 90
Component of Shear Resistance Vs (Tf) 0 0 ] 18 0
Nominal Shear Resistance
. Vnl=Vc+ Vs+ Vp(Tf) = 20 24 S22 34 20
Vn2 = ()I.Zs*t‘c* bv* dv + Vp (1) 110 132 132 110 132
Check (Min. Vnl,2 > Vu ) OK 0K OK OK
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(9) CULVERT BOX, TYPE B14

DESIGN CALCULATION OF CULVERTS

000

| CULVERT TYPE B14
DOUBLE BOX CULVERT DIMENSION 2x5.0x4.5 M.
STATION KM 4+318 |
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DOUBLE BOX CULVERT TYPE B14

(AT STATION 4+318)

14.1 GENERAL VIEW

-4-59
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14.7 Checking for Nominal Shear resistance

Section No Sec. 1-1 Sec.3-3 Sec.5-5
Case of loading case 1 case 1 case 1
Section Effective web by (mm) 1000 1000 1000
Propcrties Depth (mm) 350 400 400
Effective depth dv (mm) 252 288 288
Factored Bendmg Moment Max Mu (Tfm) 20.344 10.555 20.344
Factored Bending Moment Min Mu (Tfm) 0.00 0.00 0.00
Factored Axial Force Nu { TT) 6.48 8.77 31.89
Factored Shear Force Vu {Th) 31.89 18.50 6.48
Design Shear Force Vu-f*Vp(Tf) 31.89 i8.50 6.48
Shear Stress v (Mpa) 1.379 0.700 0.245
|Concrete Strength f'c (Mpa) 24 24 24
Yeild Strength of Transverse Bars(Mpa) 390.000 390.000 390.000
Ratio of vif'c 6E-02 3E-02 1E-02
As (mm?2) 5341 534} 4436
Ac (m2) 0.400 0.450 0.450
Ec (Mpa) 2 94E+04 2.94E+04 2. 94E+04
Es (Mpa) 2.00E+05 2. 00E+H)5 2.00E+05
Fe 1.00E+00 1.00E+00 1.00E+00
Angle 0 357 29.4 36.1
Cot(8) 1.3%90 1.772 1.373
£x (Max} : 9.75B-04 5.27E-04 1.01E-03
ex (Min) _ 2.33E-(4 1.91E-04 2.26E-04
Value of 6 357 20.4 36.1
: 28 28 28
Value of B 2.2241 2.4946 2.2263
34188 3.7267 3.5880
IComponent of Shear Resistance Ve (Tf) 23 30 27
Spacing of Stirrups s (mm} 250 250 250
Stirrup Diameter (mm) 12 0 0
Area of Stirrups Av (mm2) : 452 0 0
[Angle of Inclination o 80 90 90
Componem of Shear Resistance Vs (TD) 25 0 0
|Nominal Shear Resistance -
Vol =Vc+ Vs + Vp (Tf) - 48 30 27
Vnl= OI.ZS*t‘c* bv* dv + Vp (Tf) 154 176 176
Check (Min. Vn1,2 = Vu) : OK OK OK
|
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4.2 WING WALL
(1) WING WALL, TYPE W1

DESIGN CALCULATION OF CULVERTS

o0o

WING WALL TYPE W1

AT STATION 4+318
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GENERAL VIEW OF WING WALL TYPE W1
(STATION 4+318)
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WING WALL TYPE W1

(STATION 4+318)
MODELLING FOR CALCULATION
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WING WALL TYPE W1 - STATION KM 44318

(Unit: T,m)
FORCE COMPONENTS v H, M,
Active pressure
Maxixmum height of wall, H,|  4.850 H, c M,o=H,e
Minimum height of wall, H;|  0.600. Entire wall 43.57 1.463 63.72
Length of acteal wall, L| 9258 Yirtal wall 0.89 0.400 0.36
Factor for lateral pressure, u|  0.333 Actual wall 42.68% 1.485 63.36
Weight density of soil, y| - 1.800
. Footing thickness, t|  1.000
Lengih of virtual wali, X=L*(H+/(H,-Hy) | 3485
) Length of entire wall, L,=X+L| 12.743 .
Weight of soil ) : Y, € M, =V,¢,
Equivalent width of hegl, B|  2.784 126.41 0488 | 6164
Weight of wall ] Va € Mo=Vae,
Fquivalent thickness of wall, T} 0475 29.97 1.142 3422
Weight of footing : . ¥, A M,;=Ve;
Equivalent width of footing, W| 3.759 87.00 0.000 0.0
LOAD COMBINATIONS .
’ Load factor v H, M,
Combination 1| :
Active pressure]  1.250 . 42.68 63.36
Weight of soil] 1250 126.41 T -651.64
Weight of wall}  1.000 29.97 34.22
- Weight of footing|  1.00¢ 87.00 0.00
Totat 274,98 5335 3638
Combination 2
. Active pressure| 1.250, . 42.68 63.36 .
Weight of soil] 1250 . 12641 -61.64
Weight of wall|  1.500 29.97 34.22
Weight of footing| 1.500 87.00 ) 0.00
Total 333.47 5335 5349
CHECKING STABILITY & SOIL STRESSES ]
. . Asea of footing, F=W*L] 34.80
Moment of incrlia about X-axis, L=L*W/12; 40.98
Soil friction coefficient, f 0.4
Allowable soil pressure, {o} 13 i .
. ' : Load combination 1 Load combination 2
) Factor of safety (sliding) k=Y *{/H, 2.06 2.50 O.K!
Factor of safcty {overuming) k=(V*W/2)/M, 14.21 11.72 O.K!
Maximum soil siress, omax=Y/F+M,/(L/(W/2)) 9.57 12.04 O.K!
Minimum soil stress, omin=V/F-M,{I,/{(W/2)) 6.23 7.13 O.K!
|CHECKING FLEXURAL RESISTANCE Mmax |Designed flexuoral resistance, M,
(for more details, scc nexi page) (Tm/m} {Tm/m)
" For wing wall {Section A-A)|  14.25 2094 OK!
For footing heel (Section B-B)| . 9.81 21.28 OK!
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CHECKING FLEXURAL RESISTANCE (for im-long wall) - TYPE W1

{Unit : T.m)
v H, e M.=H,e
Force components
Height of wail, H| 4.850
Length of wall,L| 1.000 7.05 1.617 11.40
Factor for lateral pressure, p| (0333
Weight density of soil,y|  1.800
Wall thickness, T} 0.475
Width of heel, B| - 2,784
Width of footing, W| 3,759
Footing thickness, t[ = 1.000
Load factor for concrete, ne 1.5
Load factor for soil, ng 1.25 S
Weight of soil 24.30 -0.438 -11.85
Weight of wall 5.762 - 1,142 6.58 -
Weight of footing 9.397 0.000 0.00
Total (factored) £3.12 8.81 930
Soil stresses '
Maximum soil stress, Gp,, 18.08
Minimum s0il $tress, Oy 10.18
Maximum moments .
At section A-A of wall, M, | 1435
Al section B-B of footing, My zg=M,-M 9.4
Moment due to soil and footing weight, M, 56.81
Moment due to soil reaction, M, ~ 47.00
Calculation of flexural resistance Section A-A Section B-B  {Unit
Rebar area in tension A, 527 .
Yield strength of rebar f, 390
28-day compressive strength of concrete f. 24.x
Width of section b 1000
Coefficient . B 0.85
Distance from extreme compression fiber to the .
centroid of tensile rebar ' d, . 405 .900 mm .
Distance between the neutral axis and the :
compression face < 3434 1526 0 |mm
Depth of the equivalent stress block a '20.19 1297 mm
Nominal resistance M, 232629087 236471891 Nmun.
Factored resistance M; 209366178 - 212824702 iNmm
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(2) WING WALL, TYPE W2

DESIGN CALCULATION OF CULVERTS

0Qo

WING WALL TYPE W2

AT STATION 7+820
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GENERAL VIEW OF WING WALL TYPE W2

(STATION 7+820)
ELEVATION A-A
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WING WALL TYPE W2

 (STATION 7+820)
MODELLING FOR CALCULATION

ELEVATION ' A-A
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WING WALL TYPE W2 4STATION KM 74820

(Unit : T,m)

FORCE COMPONENTS v [ H ] M,
Active pressure |
Maxixmum hetght of walt, Hy| 4.100 H, c M,~H,c
Minimum beight of wall, Hy| 0.600 Entire wall 29.01 1.275 36.99
Length of acual wall, L}  7.662 Virtual wall 0.90 0.400 0.36
Factor for lateral pressure, ut  (.333 Actuai wall 28.11 1.303 363
Weight density of soil, yi 1.800
Footing thickness, ti  1.000
Length of virtual wall, X=L*(H+/(H,-H}{  3.503
Length of entire wall, L=X+L{ 11.165
Weight of soil o v, N M, =V,e,
Equivalent width of heel, B[  2.345 76.00 -0.472 -35.87
Weight of wall V, A M, =Voea
. Equivalent thickness of wall, T| 0.444 19.99 0,922 I8H
Weight of footing Y, € M,=Viey
Equivalent width of footing, W! 3.289 63,00 0.000 LR
LOAD COMBINATIONS
Load factor v H, M,
Combination 1 .
Aclive pressure|=::1. : 28.11 36.63
Weight of soil [:731, : 76.00 -35.87
Weight of wall| 7/1.000..: 19.99 18.44
“Weight of footing| :1.000.5 63.00 0.00
Total 177.99 35,14 19.38
Combination 2 :
Active pressure| 112507 28.11 36.63
Weight of soil}" 12507 76.00 -35.87
Weight of wall].. 1.500. 19.99 18.44
Weight of footing [ %7 1.500 - 63.00 : 0.00
Towal 21948 3504 28.60
CHECKING STABILITY & SOIL STRESSES
: Arca of footing, F=W*L| 25.20
Moment of inertia about X-axis, L,=L*W’N12| 2272
Soil friction coefficieny, f G4
Allowable soil pressure, [o] 13 . _
Load combination 1 Load combination 2
Factor of safety (sliding),k=V*I/H, 203 2.50 OK! .
Factor of safety (overtirning),k=(V*W/2}/M, 15.10 12.62 OK!
Maximum svil stress, cmax=Y/F+M,/(1/(W/2)) 847 10.78 Q.K!
Minimum soil siress, omin=sV/F-M_/(1/(W/2)) 5.66 6.64 OK!
CHECKING FLEXURAL RESISTANCE Mmax |Designed flexural resistance, M,
{for more details, see next page) {Tm/m} {Tm/m)
For wing wall {(Section A-A)  8.61 1534 Q.K!
For fooling heel (Section B-B) 5.33 2128 QX!
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CHECKING FLEXURAL RESISTANCE (for 1m-long wall) - TYPE w2

{Unit : T,m)|
v H, e M,=H,e
Yorce components
Height of wall, H[ 4.100
Length of wall,L| 1.000 5.04 1.367 6.89
Factor for Jateral pressure, pi  0.333
Weight density of soil, y| 1.800
Wall thickness, T| 0.444
Width of heel, B]  2.345
Width of footing, W|{ 3.289
Footing thickness, t|  1.000
Load factor for concrete, ne 1.5
Eoad factor for soil, ng 1.25
“Weight of soil 1731 -0.472 -8.17
Weight of wall 4.551 0922 420
Weight of footing 8222 0.000 0.00
Total (factored) 40.79 6.30 4.69
Soil stresses : . :
Maximum $oil Stress, Gy 15.01
Minimum soil siress, G, 9.80
Maximum moments . . .
At section A-A of wall, Ma.a §.61
At section B-B of footing, Mg p=M,-M, 533
Moment due to soil and footing weight, M, 35.67
Moment due to soil reaction, M, 30.35
Calculatien of flexural resistance Section A-A Section B-B  [Unit
Rebar area in tension A, ] 208 878
Yield strength of rebar - £,
28-day compressive strength of concrete f.
Width of section b
Coefficient B
Distance from extreme compression fiber to the :
centroid of tensile rebar ) d, 374 .800 mm
Distance between the neutral axis and the
compression face e 27.12 15.26 mm
Depth of the equivalent siress block a 23.06 12.97 mm
Nominal Tesistance M, 170480082 236471891 {Nmm
Factored resistance M, 153432074 212824702  ({Nmm
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(3) WING WALL, TYPE W3

DESIGN CALCULATION OF CULVERTS

oOo

WING WALL TYPE W3

AT STATION KM 12+180
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GENERAL VIEW OF WING WALL TYPE W3
(STATION 12+180)
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WING WALL TYPE W3

(STATION 12+180)
MODELLING FOR CALCULATION

ELEVATION
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WING WALL TYPE W3 - STATION KM 12+180

(Unit: T,m)
JFORCE COMPONENTS A H, M,
Active pressare
Maxixmum height of wall, H)l  2.250 H, c M,=H,e
Minimum height of wall, H.i  0.600 Entire wall 6.09 0.73) 4.57
Length of actual wall, L] 3.725 Virtual wall 0.55 0.338 0.19
Factor for lateral pressure, p|  0.333 Actual walt 553 0.791 438
Weight density of soil, y|  1.800
Footing thickness, t| . 0.750
Length of virtual wall, X=L*(H,+t}A(H,-H,)} 3.048
Length of entire wall, L=X+L| - 6.773
Weight of soif v, e M=V,
Equivalent width of heel, B| 1.212 11.58 -0.334 -3.86
Weight of wall ; S Vs ) M=Vt
Equivaleni thickness of wall, T| 0.367 4.87 0.456 222
Weight of footing A" c; M, =Vae,
: Eguivalent width of footing, W . 1.879 17.50 0.000 0.00
LOAD COMBINATIONS
_ Load factor v K, M,
Combination 1 ]
Active pressure f 5.53 4.38
- Weight of soil 11.58 -3.86
Weight of wall |- 4 4.87 222
. Weight of footing| - 1.000 ‘1 17.50 0.00
_ Total 36.85 692 2.87
Combination 2|
Active pressure{:- 5.53 438
Weight of soil |+ 11.58 -3.86
Weight of wall| 1.5 4.87 2.22
Weight of footing|  °1: 17.50 0.00
Total 48,03 6.92 398
CHECKING STABILITY & SOJIL STRESSES :
] : Area of footing, F=W*L| 7.00
Moment of inertia about X-axis, I,:L*Wji 12 2,06
Soil {riction ¢ocfficient, 04
Allowable soil pressure, [o] 13 -
: B : Load combination ! Load combination 2
: Factor of safety (sliding ) k=Y *{/H,| 213 278 OK!
Factor.of safety (overturning)k=(V* W/2)/M, 12.07 11.M O.K!
Maximum soil stress, omax=V/F+ M /(1,/(W/2)) 6.57 . £.68 0KX!
Minimum soil stress, omin=V/F-M (L /(W/2) 396 505 O.K!
CHECKING FLEXURAL RESISTANCE Mmax |Designed flexural resistance, M,
{for more deiails, sce next page) ' (Tm/m} {Tm/m)
For wing wall (Section A-A) 1.42 6.92 O.K!
For footing hect (Scction B-B)]  0.67 15.33 0.K1
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CHECKING FLEXURAL RESISTANCE (for Im-long wall) - TYPE W3

(Unit : T,m)
v H, e M,=H,e
Force components
Height of wall, H| 2.250
Length of wall,L| 1.000 1.52 0.750 1.14
Factor for lateral pressure, p|  0.333
Weight density of soil,y| 1.800
Wall thickness, T| 0.367
Width of heel, B| 1.212
Width of footing, W| 1.879
Footing thickness, t| 0.750
Load factor for concrete, ne L5
Load factor for soil, ng 1.25
Weight of soil 491 -0.334 -1.64
Weight of wall 2.065 0.456 0.94
Weight of footing 3.523 0.000 0.00
Total (factored) 14.52 1.90 0.79
Soil stresses
Maximum soil stress, G, 907
Minimum soil stress, oy, - 6.39
Maximum moments
At section A-A of wall, M, , 142
At section B-B of footing, Mg p=M,-M, 0.67
Moment due to soil and footing weight, M, 578
Moment due to soil reaction, M, 5.11
Calculatien of flexural resistance Section A-A Section B-B  {Unit
Rebar area in tension A, L 67
Yield strength of rebar f,
28-day compressive strength of concrele e
Width of section b
Coefficient B
Distance from extreme compression fiber to the
centroid of tensile rebar d, 297 650 mm
Distance between the neutral axis and the
compression face [ -15.26 15.26 mm
Depth of the equivalent stress block a 12.97 12.97 mm
Nominal resistance M, 76920327 170308391 Nmm
Factored resistance M, 69225294 153277852  |Nmm.
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Appendix - 1 Summary of Bridges, Package-1 & 3 (1/3)

: . : o Bridge : Substructure
Side 1 Bridge Name Chainage Birection Longth Supcrstructure Abutment (AT Piar (P11 Piec (2 Pler (P3) Bior (P1) Pior (P51 Pler (16} Pier (7 Abugment (A7) |
StuctwralFlelght 1 92m " 9dm [ 89m T Wdm T 9dm Le8m T o BIm 7T 9w
PC1 ___Fix/Mov M N EE_ ___EBF_ MM LE N B Y
(Connecty Type Reversed-T-Type Mu!h-Colunm—Typ( -Column-TypgMul lumn- TypuMuih—Colunm—Typc Multi-Column-Typd Mulli-Cqumn:’fype Mulh—Column Typd Iggyggg;eq:'l‘:’g'ypg
O N 60 4G ¢ 4@ Water inside/Land Land "~ Tand | Tqand | T tand T Land Waterinside | waterinside | " Tand |7 Land
CAMAU am BORNo. | =~ " D 351 S D1 D1 Do~ D3 D3 . 3_
H=185m H=185m Pile B;))n? hole [;_{[g $L5m*70m*17nos | $1. 5m‘70m“12n05 j]_.Sm*?ﬂm‘mnos 41.5m*70m*12nos | $1.5m*70m*12nos | ¢1.5m*74m*12nos | $1.5m*74m*12nos | $L.5m*70m*12nos | $1.5m*70m*17na
riven pile - e L . - o - - - =
Large Tra Va 0 + 57855
Bridge ~ 0+ 386015 _StructuralHefght N~ 7 ] gdm | 89m 104 m o 8dm 58 m 53 m . 88%m
PC1 Fix/Mov N - T EF MM [ I 1 LF -
CAMAU _ (Coninect) } Type RN N il'—Column -TypMulti-Column-TypdMulti-Column-TypdMulti-Column-Typd Multi-Column-Ty paMulti-Column-Ty pgMulti-Column-Typd
I 281.60m 4835 + 4@&35 Water inside/Land v oo land 0 Land 1 land | Water inside water inside tand 1
HO CHI MINH ’ __BORNe. | 7 i D I N A D-i D2 D-3 D-3 N
H=1.35m H=1.85m Pile Bore hole pile _$1.5m*70m*12no0s | ¢1.5m*70m*12nos {_¢1 5m*70m*12n0s | $1.5m*74m*12n0s | 41.5m*74m*12n0s {_$1.5m*70m*12nos
Driven pile 74 e - —_ R - - -
_Structural Height ~ ~82m 7dm o - - - - 82m
PC- e dixMov - ) M o BF | - = - - M .
] {Connect) Type Reversed-T-Type [} Multi-Column-Typg = - - - - _{ Reversed-T-Type
HO CHII MINE 87.50m % + a7 s+ 25 Water inside/Tand | Land vee __lLand = - - = = Land
CAMAL __BOR No. b5 - ) - - - - - D-6
' H=145m  H=185m H=14m Pite 1Bore hole pilel ¢1.5m*66m*10nos | 41 $1.5m*64m*8nos - T A R, - $1.5m*66m*10nos
Drivenpile | - _ R e - - - e - : -
Small Tra Va 1 + 86625
Bridge ~ 1 +937 " Structural Helght —Am T - - - = = —
, PC-I ” l_"jj)g/__h_/_iov [ - - - - - N -
Connect) hulti-Colunmin-Typo - - = = - i}
CAMAU 1Ype
l 87.50m 25 + 37 + 25 _L@iLd_, s Land T . i . b et Do N
HOCHIMINit _ BC e N D5 0.6 T - - - -
H=t45m  H-185m H=145m pile |Bore hole pile _#15m*edm*8nos | ¢15m*edm*Snos | . - - - - = N
_Drivenpile | - ‘ - - = - - - \
Vinh . : T B
Long ' _ Structural Height 95m. 95m | 180m | 180m | 5m_ 95m kI - o 92m
PC- PC-BOX PC-I Fix/Mov M - B M ] F F M.F EF - M .
(Simple} : Gimple) | Type | Reversed-I-Type B T Wall Type(i Wall-Type(2) Wall-Type{2) Wall-Type(1) [ Wall-Type(l} - Reversed-T-Type
HOCH[[ MINH 260.00m : Water inside/Land Land !j - Laype( L Water inside Water inside Land Land - Land
CA MAU ’ 2@36.0 +36.5+57+36.5+ 2E28.6 BOR No. D& | -8 D-3 D9 D-9 D9 - D9
H~185m  H-23~38m  H=18m | .o %g@!g pllie AL5m*79m*17nos | $1.5m*77 _wl.5m*77m*6nos | 41, 5n1'71_rpi2_ng§ |_¢1.5071m*9nos | 41.5m*77/m*6nos | $1.5m*77/m*6nos - $1.5m*79m*17nos
rven pile -~ - . - - - . - T
TraOn 3 + 58200 R B R - ]
Bridge ~ 3+ 84200 Structural Height 150m ___150m 95m e 85m
PC1 PC-BOX PC-I Fix/Mov b EFE F M.F FF B
CAMAU (Simple) (Simple) | Type . Wall-Type() | WallType(@) | Wall Type(T)y | Wall-Type(T)
L 260.00m _Water inside/Land __Waterinside |  Water inside Land Land
HOCHE MINH 2@31.6 +365+57+36.5+ 2@33.0 BOR No. - [ b8 e D-9“~_‘ ____________ Q—_Q_ _______ D 9
H+185m  H=23-38m  H=185m | p.. |Bore hole pile \U_ . $1.5m*77m*6nos ) A_g’_l_injﬂgl_*gggg__ _$L5n7im*nos | ¢15m*7/m*enos | $1. 5111“7"?111_‘561105
Driven pile : - R - - -
Structural Height 8.8 m 85m 81m 81im 85m - - - 88m
PRC-Hollow Slab Fix/Mov : M M R 8 Y z . = M
InterChﬂnge CAILYON TOWN “Wata TYZB /Land REVEI’?Ed .I“ Type ___WEHT:}Y?E(Q),,,, . Wa]: Ty:])e(:‘)) Wa]}.q‘yge(S) wa]{jvg?{:}) e URUNNIS S - REVGI'FI)-Q:.'ad'g-TYpE
1. 4+ . Watermside/Lanay  land o} Ey(# C . Lan . _An Il e - : - il n
(NH l.’:j;‘gdgeOver 3 + 12968 BA OlN]TOWN 13270m| 2@245 + 345 + 2@245 BOR No. "B D7 ,,,,,,,_ﬁ,,D % TTTTh B - - . - [3%
H=125~2.00m Pile |Bore hole plile $1.5m*7im*Bros @71,5111‘:‘2’5111*41105 _$L.5m*7om*enos | ¢1.5m*7om*énos | 41.5m*75m*4nos - - - | 4L5m*7Im*8nos
: Driven pite R R NI - T - - -
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Appendix - 1 Summary of Bridges, Package-1 & 3 (2/3)

. - ; N Tridge Substructure
Side | Dridge Name | Chainage Direction | 1 1my Supersiructure Abuiment (A1) Pier (P1) Dler (P2) Pier {3} Pier (P4} Dier (P53} Pier (P6) Pier (F7) Abutment (42)
Biructural Teight | Fam — g4m____ | 80m 9.0m Do e - 82w
PC Fix/Mov M MM R IF EF MM | - I S . S
HOCHT MINEL {Connect) s LY PE Reversed-T-Type [Multi-Column-TypadMulti-Colunn-TypdMulti-Column-Ty pdMulti-Column-Fypd - i Reversed-F-Type.
| 185.90m 5@37 Water inside/Land tand 1 fand _ Land_ Water Inside Water inside - -
CA MAU ' ) BOR No. D-18 S vk - N | Dag | DAg 4 D19 — -
H=1.85m pite |Bore hole pilel 1 5Sm*51m*10n0s | ¢1.5m*49m*10nos | ¢1.5m*53m*10nos | ¢1.5m*53m*10nos | $1.5m*53m*10nos - - ot
: Driven pile - ) - . - - - i - - -
CaiTacl 8 + 456,85
Bridpe ~ B + 64275 Structural Height 84 m - 80m 9.0m 9.0m - - - o
PCi Fix/ Mov < /_ MM Ay FF MM - - -
CAMAU (Connect) Lype Multi-Column: Ty paMulti-Column-TypdMulti-Column-TypaMulti-Column-Typg - RN R _ :
| 185.90m s@3y Water inside/Land _ Land land Waler inside Waler inside - - - L ><
HOCHI MINH ’ _BORNo. | - ~N_ | ___ D18 D-18 D-19 D19 - - - - - [
H=1.85m Pile Bore hole pile _#1.5m*49m*10nos | 61 5m*53n*10nos | $1.5m*53m*10nos | 41.5m*53m*10nos = -
Driven pile L O - S - - - - e / _\
Structural Height 7.9 m - ~ - - o Y - - = Z9m
PCI Fix/Mov F - - 1 < e - = - M
(Simple} . Type | Reversed-T-Type - . - - - - - - Reversed-T-Type_
HO CHLI MINE 3710m a7 Water in)s(id?f Land Land P - - - - . - - - Land
CAMAU ’ BOR No. D-20 o - - - - - - - ~ D-20
H=1.85m Pile |Bore hole pile] 41.5m*55m*1dnos | _ - . - e - - R $1.5 m*55m*12nos
Driven pile - o - - - - - - - -
CaiTac 2 9 + 43145
Bridge ~ 9 + 46855 Stritclural Height_ 7 - - - - -1 - _/
PC1 Fix/Mov 7| % - - - B - - e, -
{Simple) Ty - - - - - - _
cA ';MU 3710 Water insi%ee/ Land >{ - - = - - - - ><
HO CHI MINH i BOR No. T - A - - -
H=1.85m Pile Boreholepile] 7~ el - - — = - — = N
. (W=18.25m) _Eriven pile _\ - ~ — - - Z = \ -
Can
Tho __Structural Height 7.5 m 91m 9.1m - - - - - 75 m
PCI " Fix/Mov M FE ) FF - - - - - M -
HO CHI MINK (Connect) Type Reversed-T-Type {Multi-Column-TypdMulti-Column-Type = - - - Reoversed-T-Type
\ 93.50m % + 37 + o8 Water inside/ Land Land Water inside Water inside - - - - - Land
CAMAU ' : BOR No. b2 D-21 DA - : - - - D-21
H=165m H~185m H=1.65m Pile Bore hole pilel $1.50v*55m*10nos | ¢1.5m*52m*4nos | _#1.5m*S2m*4nos — N - - - - $1.5m*55m*10nos
] : Driven pile - o - - - - - - - - .
CaiDa 10 + 416,25 : .
Bridge ~ 10 + 509.75 Structural Height yd 91m 91m - _ - - - -
Pt T Fix/Mov - EF FF R - - - N ZA N
CAMAU {Connec) ype Muiti-Column-TypdMulti-Column-Typg - - - - Y —
| 93.50m 28 + 37 1+ 28 Water inside/Land N L] Waler inside Water inside - T . - - -
AOCHI MINY _BORNo. D-21 D-21 - e - - -
H=1.65m H=185m H=1.65m Pile |Bare hole pile \ 41.5m*52m*4nos | $1.5m*52m*4nos - T - - -
Driven pile - o - _ - S I = B . S . -
Structural Height 78 m - - - - - - z 78m
PC Fix/Mov L N - - - ) - - - - Mo
{Simple} Type Reversed-T-Type - - o - - - - Reversed-T-Type
HO C“LI MINH 25.10m 25 Water inside/Tand ™ Tand- - - - et — - - - Land
CA MAU : BORNo. | D-22 T B - - _ - - - - - D-22
H=145m Pile Bare hole pile - b - - - - - g -
Driven pile [450*450*40m*78nog - - - _ - - - - 450*450*40m*78nog
BaMang | 11 + 20245 -
Bridge ~ 11 + 22755 Structural Height - - j - - - - - /
PC-I Fix/Mov N _ - e - - - _ -
(Stmple)  Type B N - - e - - - - - -
AT e om 2 WG sk Cand B R S - B = -
HO CHI MINH : __BORNa. - U e e e - = - I N
H=1.45m Pile | Bore hale pitef ™ \ - - - - o - ol - - - S P
| _Driven pile _ . - - . - - e b . A
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Appendix - 1 Summary of Bridges, Package-1 & 3 (3/3)

- - . o Bridge Substructure
Side | Bridge N Ch Direct . HUSLIMCLLY
wie rage ame amnage irection Lenath Superstructure . = Abuln}gnt {Al) P_llgrs(pn Pi"’ga’z) P,EPJ (173} Pig‘r (P1) Pier (P5) Pier (P6) Abutment (A2)
tructural Height 82m _ _108m __ _108m - - - _ -
PC- —__Fix/Mov M ~_FBF EE - g R
(Simple) Type “Reversed-T-Type_iMulti-Column-Typdiulii-Column-Type = S - R
nocnl[ MINH 93.50m 28 + 37 + 28 Water inside/Land Land | Waler inside Water inside T T i - -
: BOR No. D-23 D-23 D-24 - - -~ -
CAMAU H=1.65m H=185m #=165m pile |Bore hole pile - - - N - I -
Driven pile |150"450*40m*78nod 450*450*40my*24nos|450*450*40m*24 nos - B e - -
Cai Nai 12 + 336.25
Bridge ~ 12 + 429.75 _Structural Height _ 108m ~ 108m - - - -
PCt Fix/Mov yd ~_EF¥ EF - - - -
. (Simple) Type ™ Multi-Columa-Ty pdMultiColumn-Type e - - -
cA T‘A‘U 93.50m 98 + 37 + 28 Water inside/Land NS " “Waterinside  { Waterinside - - I -
HOCHIMINH | BOR No. 4 D-23 D-24 - - - I
H=165m H=1.85m H=165m Pile |Bore hole pile / | - 1.5m - - . I -
Driven pile | o 1450*450*40m*24nos|450*450*40m*24nos - - - -
PCl ] _St_rggtu;al Height 9.2m 77m . 1Ebm 11.5m 77m - " - 9.2m
& Fix/ Mov M MM LF EF MM - - — - S
HOCHI MINH (Simple) Type Reversed-T-Type {Multi-Column-TypeMull i-Column-Typd Multi-Column-TypdMulti-Column-Typq - B - 1 - Reversed-T-Type
1 14090m | 28 + 25 + 37 + 25 75 Water inside/Land Land Land Waterinside | _ Water inside Land = - - Land
‘ BOR No. D-26 D-26 D26 D-26 D-26 - - - D-26
CA MAU foa
] H=1.65m, 1.45m H=1.85m H=1.45m, 1.65m Pile Bore hole pile] - B - - - - - - - - .
A Driven pile [450*450*40m*90n0y 450*450*40m*24nos|450*450*40m*24nos| 450*450*40m* 24nos{ 450*450*40m* 24 nos - - -~ 450*450*40m*90nog
p My 13-+ 10955
Bridge ~ 13 + 25045 Slructu;al Height 77m 1 115m 115m 7.7 m - - -
Pl .. Fix/Mov - MM _EF EE .. MM t z -
CA MAU {Simple) - T y_l::!e — ’ Mglti-CE;uxém-Typc Mui':‘\i’—ColLEm_.rgc-!'_l" ypﬂMul‘t’&Co]t!mij(iNbe Mulli-CIglur:{m-Type - - -
! 14090m ! 25 + 25 + 37 + 25 + 2g [ veterinsice/lan 4 - 1an ater Inside Jvater inside -an - - - - e
- BOR No, D-26 -2 D-76 D-26 - - Y
HO CHI MIN "  Bas SR [ —
I H=1.65m, 1.45m H=185m H=145m, 165m| p.. |Bore hole pile Y - - - e - - AN
Driven pile 450*450*40m* 24nos| 450*45(0*40m* 24nos{ 450*450*40m* 24nos| 456*450*40m*24nos - -
Can Structural Heipht 92 m 86m 11.2m 112 m 8.6m E7m - - 92m
Tho PC-1 PC-BOX Fix/Mov M EM _ o F MF EF __ - - M
HO CHI MINH {Simple) ’ {Simple) Type Reversed-T-Type Wall-Type(1) Wall-Type(2) Wall-Type(2) [ _Wall-Type(l) _ {Multi-Column-Typq - - Reversed-T-Type
| 258.50m 31 4+ 42475442 + 37+31 Water m;aél)e/ Land __l__[_)gpd Land Water inside Waler inside Land Land - - Land
CA MAU ) R No. -27 D27 _ D-27 D2 D-28 D-28 - =~ D-28
H=185m H=2.2~44m H=1.85m Pile Bore hole pile - $L.5m*50m*4nos | ¢1.5m*49m*9nos | 41.5m*49m*Onos | 415m*4Smvdnogs § - 1 - [ PR RN E
Cai R _Driven pile [450*450*40m*%0nod =~ - I - - - 450*450*40m*3Unos - - 450*450*40m* 90noy
a1 kang 13 + 806.40 e
Bridge ~ 14 + 6490 ] Structural Height 86m 11.2m 11.2m 8.6m 87m  f = T
PC-1 PC-BOX S Fix/Mov =~} __EM E e F MF |y - -
CA MAU (Simple) (Simple) 7ﬁw_';l_‘)"gg______ . 1 Wall-Type(l} 1 Wall_Typc(Q) Wall-Typg(2) Wall-Type(l)  Multi-Column-Typse - -
| 258.50m 37 42+75+42 + - 31431 W““’Eﬂ‘%’gﬁ{/;a“d L[;md Water inside | Water inside Land Land - - A
HO CHI MINH | Ao, | -27 D-27 D-28 028 D-28 - -
H=185m H=22~44m H=18m | p.,. [Bore hole pile $1.5m*50m*4nos | ¢1.5m*49m*Inos | ¢1.5m*49m*9nos | &1.5m*45m*4nos _— . = .
Driven pile X N - - - - 450%450°40n*30n0s - - 74 m_‘_______}‘t_
Siructural Helght 52m 90m 91m 9.0m - - - 2w
PRC-Hollow Slab Eix/Mov M _ R o M t3 A - - - M .
o Type Reversed-T-Type | Wail-Type(3) Wall-Ty pe(3} Wall Type(3) - - - - Reversed-T-Type
. PLAC N, L)- -21 - -21 - i - - -
H=125m Pite ggrg hole |_3lile $1.5m*57m*20n0s | ¢1.5m*57m*12nos | $1.5m*57m*10nos | ¢1.5m*57m*12ngs - - - - $1.5m*57m*20nos
Interchange CAN THO CITY | Lriven pile - - - o - S T ~ — -
(NH.91B) - Structaral Flerght 55 51 o )
f CACULPO _=2truciurad rieight Um L1 m Um - = - =
Over Bridge ot PRC-Hollow Slab ~Fix/Mov R M R - T . . “\
_ype . Wall-Type(3) | Wall-Type(3) || Wall-Type(3) - - i - -
100.10m 4@  Water mmd;}rband Land . _ Land Land -~ T e et e e T T K
) LBORNo. 1 N D21 LoD D-21 " = - -
H=1.25m Pile Bore hele pife| / _$1.5m*57m*12nos | 41.5m*57m*10nos | ¢1.5m*57m*12nos - - . - — .
|_Driven pile /, N PR I - - - - - pd \
Stiuctural Helght |~ 76m TIm 9.2m ~ - - - - e LT N
Interchange Pl __.fx/Moy M EF o LR = Z - - N
(NH 91]3% {Simple) _Type Reversed-T-Type | Wall-Type(l} Wall-Type(1) - - - - - Reversed-T-Type
: - Rampway D| 93.50m 28 + 37 +. 08 _Water inside/Tand | Land —_ Waterinside | Water inside - Z z - - Land
Ramp Way -] BORNo. | D2r "I D-21 - - - - D-21
Bridge Ho165m  H-185m  H=1.65m pile |Bore hole pile ST - R FO ER
_Driven pile 1450'450'40m*24n0y450*450*40m*25n0s{450*450*40m* 25nos| - - - - - 450%450°40m*24nos

II-A-4



Appendix - 2 Summary of Categories of Substructures & Foundations

Subslructure
Superstructure
Abutment Pler
Al A2 ri P2 P3 rd r5 Pé r7
Package | Bridge Name
T s A : Substeucture]  Pile [Substructure] Pile Substructuze| Pile Substruciuie| Pile jSubstructure] Pile Substioucture]  Pile Substructure| Pile Substructure} Pile Substructure| Pile
ype pan ArTangemen Designed Bleslgned Deslgned Designed Designed Designed Deslgned Designed Besigned
{Heighi) {Type} Type {Heigh) (Type) Type (Heigh) {Type) Type (Height) Type) Type {Heighi} (Type) Type {Heighi) (Type} Type (Height) {Type) Type (Heighi} {Typay Type (Heighi) (Type) Type
{Bearing) | {Length) {Bearing) | (Lengih) {Bearing) | {txngth) (Beaging) | (Length) (Bearing) | {Length} {Beoring) | {length) (Bearing}  { (Longth) (Bearing) | {Length} {Bearing) | (Length}
Pt 4@35+4835 9,200 1509 | Type Al 9,200 1500 | Typea 9,400 1,500 | TypePs 8,900 1500 | TypePs 10400 | 1500 [ TypePo 9,300 1500 | TypePé 5,800 1,500 | TypePé 5,300 1500 { Type 6 8,900 1500 | TypePs
Large Tra Va e P .
[i%)) 70nt M) 70m | Calcitlated (LR P &mma&d (L) m 3c {F.F) 70m 3 (hi M} 0m ac (Fy 74m 3C 3] Hn 3c (F) 7om ES
25+37+25 8,200 1,500 | Type A3 8,200 1500 | Type A2 7,400 1,500 | Type?? 7,400 1500 | TypeD?
Small Tra Va PC-L PR Yol
Package-1, Vink 25437 +25 ) &6 m _cg_scumeq (M) 61 m (F.B em Cateulared {F.P 59 m 3
Fong side pel W 3654511 SITWS 950 | 1500 | TypeAl | 9200 | 1500 [ Typear | aso0 {1500 | TypeP2 | wso0 | 1500 | Typer2 | 15000 | 1500 | TypePa | 15000 | 1500 | Typeps | oso0 | 1500 | Typer2 | 9500 ) 1500 | Typer2
TraOn . .
PC-BOX R Lol W
. . . i oy A 7 . 1 8 F, 1
2831.6+36.5+57+436.5+2@33 (M) Fm (M) %m [{A 3] m Caliutatad {F.M) 77m 1< iR tm Calculated {F} 7im W MR 77m 1c (R} 7m <
NILSS LC PRC 2@24.5+34.5+2924.5 £,800 1,500 | Type Ad 800 1,500 | Type A4 8,500 1500 | TypePid | 8loo 1500 | TypePIl3 | 810 1508 | Type PI3 8,500 1,500 | TypePid
Over Bridge | Hollow Stab PRI frwoe LW ;
(B=140) (M} 70m gd_ru_h_ted (M) 70m {M) 69 m Calcufared (R} 69m Cabeulatid R) & m W (M) £9m L
5837 7,600 1,500 { Type A 9,200 1500 | Type Al 8,400 1500 | Type P 8,000 1,500 [ Type P8 9,000 5500 | Type P8 9,000 1,500 | TypePit
CaiTac1 PC-I RN 3o sape
5@37 g , F, F, 53 LT 4,
3 M) 5im Cak‘ hled {M) S5m (M) 49m c {£H 53m ac (F.F} m Caleutatid (MM} 53m Caliulatd
37 (Bw11.75) 7900 1500 | Type A8 7,900 1,500
CaiTac2 PCA PRI
37 (B18.75) i} 55m | Cakulated (M) ssm
I8+37+28 7,500 1,500 | Type A6 7500 1500 9,100 1500 | Type P9 2,100 1500 | Typepo
CaiDa PC-l
2B+37+28 (L] 55m {M} 55m {F.F} S2m 3 [EA Y] 2m aC
25 7.800 ':5;;‘ Type A-DP 7,800 445:]" Type A9.DP
Ba Mang PC-l e
25 i3] 40m | Calculated {M} 40m
430% 450x 450 450
Package-3, Can 28437428 8,200 g | TpeAMDR 8,200 Go | T AIDP| 10800 5o | TrecPODE( 10800 Py
Tho side Cai Nai PC-|
Wr+ B (A9) 40m {M} 40m [{#1] 40m ac [LE ] 40m
28 + 25+ 37 + 2825 9,200 B0 peazor| 9200 0% | peA2DE| 7700 B0 ppperaop]  nisoe | X nsm | ¥ weree| 2700 500 e P12-DF
ApMy poat 450 150 L . 450 450 53U
+25+ oy
2825437425+ 28 (M) 40m (M) 40m {M,M) 40m Caldutabed {F.5) 40m (F.F) 0m cC (M, M) 40m 3
rel 3Le42475+42437431 9,200 ?;" TypeA2DP 9,200 ‘f‘;}" Typea2bP| 8600 | 1500 | TypeP2 | 11,200 | 1500 1,200 | 1,500 | Typeps 8600 | 1,500 | TypeP2 8,700 ’455‘;‘ Type PODP
Cal Rang 3
PC-BOX 3742475442431+ (M) 40m (M) 40m (F.M} 50 m 1C #) 49m 3] 49m W (M.F) 45m 1< (F.F} 40m 3C
NILS1B LC PR 4625 9200 1500 | TypeA2 | 9200 1500 | TypeAZ | 9000 1500 | TypePI5 | 9100 1,500 9,000 1,500 | Type P15
Over Bridge | Hollow Slab e W
B=2*15.5] L%} 57 hE 57 e R 5
{ ) (M) m ufa (M) m (R} 57m Caléithased (M} 57m Calculited {®R) 7M. W
NH.1B L.C 843742 7e00 | | nyearoe) 7600 B ryearor| 9200 | U I rypemsor| 9200 | % | ypersop
450 450 450 150
Ramp Way PC- e g
Brid, =7. 40 (i G
ridge {B=7.5) L84 m _Caicuta@eq (M) L [{#0] 40m Caléuiaiod (F.F 40m 1C
NOTES: - Tygpe of Substructuees {Shown on "Notes® Colemn)

- Type Al-AQ2: Types of Abulment disigned

= Type PE-P16:Types of Pier designed

- Figure of Pier (Shown on "Notes* Cotumn}:

- 3C:Pier with 3 Columns

- 1C:Pier with Solid Single Column

-W:Wall Type Pier

- Pite {Shown on "Pile* Column}

- First row indicates the Type of Pile.

- 1,500: Cast in Place Concrete Pile {Dia. 1,500en:m)
~450x450; Driving Pile {450mzm x 45¢mm, Square)

- Second row indicales the Length of Pile.

- Type of Supperting Condition of the Beacing (Shown on "Height (Bearing)” Column)

- (F): Fixed

Suppozt

- {M): Movable Support

- (R): Rigid
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Appendix -3 Summary of Categories of Culverts & Wing Walls

High of
Dimension (m) Type ﬁ]%ing Require Calculation Thickness of Box culvert at E’Ta"’et'_“emt Bottom Aggle
Side | No Chainage ground [ c::?e:'ol?nz elavation (éeftggr
W x H Boxculvert  [Wing wall ab[m":t Box culverti Wing wall Top slab (m] Wall (m} [Bottom Slab (m (m) (m) Right)
Culve
MAIN ROUTE
1 |Km0+451.8 $1.5 Single _{TypeW1]  1.84 B I ) 3.19 0.3
2 |Km0+183.7 3.00 x 3.20 | Single |Type B3|Type W2} 075 |Calculated| {03 0.35 0.35 3.19 -1.06
_ 3 |Km0+369.5 3.00 x 320 | Single | - - 176 1 0.3 0.35 0.35 420 | -1.086
4 |Km 1+063.2 (Path) 500 _x _4.50 | Single |Type BO{Type W3] 079 | Calculated 0.35 0.4 0.4 5.58 -0.06 750
5 |Km 14300 2.50 x 1,50 | Double [Type Bi1jType W1l  0.75 0.25 0.3 0.3 262 0.12
6 1Km 1+560 3.00 x 3.50 | Single |Type B4{Type W2l 0.78 |Calculated 0.3 0.35 0.35 4682 | w06 §
7 {Km 2+150 250 x 2,00 | Double [Type B13Type Wi}  0.74  |Calculated 0.25 0.3 0.3 3.05 0.06
VINH | 8 {Km 24620 (Path} 5.00 x 3.80 | Single |TypeB8|{TypeW2| 0.78 | Caiculated 0.35 0.4 0.4 5.57 0.64 63 (R}
LONG | 9 [Km 24835 2.50_x 2.00 | Double [Type B1ZType Wi 1.84 | 025 0.3 03 4.23 0.14
10_|Km 3+170 | 250 x 1.50 | Double Type B1ff - 0.87 0.25 0.3 03 2.75 0.13
11 |Km 44125 2,50 x 1.50 | Double 1.27 0.25 0.3 0.3 3.48 0.46
12 |Km 4+318 500 x 450 | Double Type B141Type W3| 096 _ |Calculated|Calculated| 0.35 04 | 04 4.75 -1.06
13 |Km 4+640 (Path) 650 x 4.50 | Single [Type B10 0.91 Calculated 0.4 045 0.45 575 | -0.08 65(L)
VVVVV __|INTERCHANGE 2 ‘ .
1 |Ramp *A* - Km 0+300 2.50 x 1.50 | Single |Type B1ijType W1l 0.61  |Calculated. 0.25 0.3 0.3 2.67 0.31
2 |Ramp'B"-Km0+220 | 250 x 1.50 | Single | - - 0.61 | os2s 0.3 0.3 263 0.27
3_[Ramp*C*-Km0+240 | 250 x 150 | Single [ - - 0.61 0.25 0.3 0.3 2.70 0.34
4 {Ramp'D"-Km0+300 | 250 x 1.50 | Single - - 0.61 0.25 0.3 0.3 2.63 0.27
MAIN ROUTE o o
14 _|Km 74820 3.00 x 380 | Single |Type B5iType W2|  0.81 Calculated ~ 03 035 035 4.55 _-0.36
15 |Km 7+950 ] 250 x 2.00 | Doubdle [Type B13Type W1|  0.74 - 0.25 0.3 0.3 377 0.78
16 |Km 84820 250 x 2.00 | Double - - | o084 0.25 03 | a3 412 0.93
17 [Km 94326 250 x 2,00 | Double - 197 0.25 0.3 03 | 482 0.7
18 |Km 94760 250 x 1.50 | Double Type Bl - 083 | 025 | 03 | 03 | 33 | o078 I
18 |Km 104310 250 x 200 | Double [Type B1Z - 1.02 0.25 0.3 0.3 4.03 076
20 |Km 104690 .| 250 x 150 | Double [Type B11| - 0.75 B 0.25 0.3 0.3 2,71 0.21
21 {Km 104950 250 x 1.50 | Double | - - 0.93 | 025 0.3 0.3 275 0.07
22 [Kmi1+451 "~ T |7 250 x 150 | Double - M 078 [ {...028 0.3 03 _[..28%7 1 047 (
23 {Km 114690 250 x 2.00 | Double [Type B12 - 187 | 0.25 0.3 03 418 | 0.06
24 |Km 114976.50 (Path) | 56.00 x 4.00 | Single | Type B7|Type W3| 083 | Calculated 0.35 0.4 0.4 562 | 044 | B85(R)
25 |Km 124180 2.50 x 2.00 | Double [Type B13Type W1| 368 | Calculated| Calculated! 025 | 03 0.3 6.33 0.4
CAN | 26 |Km 12459250 (Path) | 500 x 4.00 | Single |Type B7[Type W3] 098 1 035 0.4 0.4 5.77 044 | 75(R)
THO | 27 |Km 124756 3.00 x 3.80 | Single | Type B5|Type W2|  1.09 B | Calculated| 0,25 0.3 0.3 478 -0.36 71 (R)
28 |Km 13+600 |_250 x 150 | Double [Type B11|Type W1} 075 0.25 0.3 03 2.87 037 .|
-29 |Km 144247 500 x 4.00_| Single | Type B7[Type W3l 093 | 0.35 04 | 04 9.72 0.44 75(R)
.80 |Km14¢480 | 250 x 1.50 | Double |Type B11TypeW1| 075 | 025 1 03 03 . 2.85 0.35
31 Km 14+625 | 250 x 150 | Doubls - - 0.75 B | 0256 0.3 0.3 2.74 0.24
32 {Km 144890 _ 250 x 150 |Double | - - 0.75 0.25 03 0.3 267 | 017 |
~|INTERCHANGE 3 ' 1 B ) o -
1_{Ramp 'A"-Km0+154 | 250 x 1.50 | Double Type B11|Type W1| 0.64 . 025 | 03 03 | 323 084 |
.2 jRamp'B"-Km0+286.5| 250 x 1.50 [ Double - - 061 | o 0626 | 03 0.3 280 0.44 -
..3_]Ramp "G - Km 04300 | 5.00 x 4.00 | Single |Type B8|TypeW3| 064 [Calculated| ~ """ 035 | 04 0.4 3.73 126 |
4 [Ramp’D*-KmO0+300 | 250 x 200 | Single | Type B2|Type W1| 061 _[Caloulated| | 026 | 03" |03 | 359 073
5 _(Ramp'Fr-Km0+300 | 500 x 400 | Single |Type B8|Type W3] 064 | | 035 | 04 |7 04 384 | 115 | 45(R)
____.|INTERSECTION4 |~ _ - _
o _._1. 1 jRamp"B" - Km0+223 250 x 1.50 | Double [Type B11|Type W1 0.61 | Calculated 0.25 L . 2.63 0.27 o
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