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LOADING SPECIFICATIONS
The loading specifications used for the design of structures are as follows:
- HIGHWAY DESIGN MANUAL, February 1994, Sultanate of Oman
- STANDARD SPECIFICATIONSFOR HIGHWAY BRIDGES,
1990, Ameriacn Association of State Highway and Transportation
Officials _ )
- SPECIFICATIONS FOR RIGHWAY BRIDGES,
February 1994, Japan Road Association
Accoding 16 the above specifications, basic design condition are as follows:
1. CLASSIFICATION OF LIVELOAD
- Special truck type A {Oman)
- Special truck type B (Oman)
- H52044 increased 100% (AASHTOQ)
- TL-25 (Japan)
2. SEISMICLOAD
0.1g of aceeleration cocficient for seismicloads is applied in actordance
with the Highway Design Manual in the Sultanate of Oman.
3. DESIGN METHOD
Allowable stress design is applied for this detailed design study .
in actordance with Specifications for Highway Bridges by Japan Road
Association. Allowable stress design is similar to serviceload design
by AASHTO. _
4. STRUCTURAL ANALYSIS
The load distribution is caloulated by using of Guyen - Masonnet’s method
based on orthotropic plate theory.

MATERJALS FOR STRUCTURES
1. CONCRETE - _
Design strength of concrete is specified as follows:

Specified
Class compressive Characlerictic strengthat 28 days
of strength ) Application
concreie {28days) Cylinders Cubes ,
Gefiomy (Nimmf)  (kglfer?) Nhmed) (kgfemd)
16 160 16 163 20 204  Blinding(leveling),
Stone masonry
24 240 - 24 245 30 306  Substructure, Relaining wall,
) ] ~ Box culvert
32 320 . 32 326 40 408  Floor slab, Cross beam,
Fetloe guard & parapet {precast),
7 Cast-in-place concrete pife
404 4100 40 408 60 510 Prestressed concrele pirder

* Concrete class 40 is not prescribedin Generat Specification for Roads

inthe Sularate of Oman, however, it is necessary for prestressed concrele girder,

GENERAL NOTES

2. REINFORCING STEEL
Reinforcing bars are deformod bars according 1o AASHTOMIU/M3IM.
Grades and tensile requirements are specified as follows:

Grade ~ Tensile strengih, Yeiled s(rengih,
min (kglicar) min (kgffcm?)

Graded0 4921 2812

GradoG0 6321 4218

Bar designaton numbers used in this design are correspond (o ones by AASHTO

as follows: )

AASHTONo. 3 4 5 6 7 8 9 10

This design D DI3 D6 DI9 D22 D25 D28 D12

3. PRESTRESSING TENDON

Prestressing strand comply with the requirements of AASHTO M203, M204 and M275

or BS5896 and BS4486, Prestressing strands for this design are based on Jépanese specifications
prescribed as follows:

Type Area  Designation Uhimate steength Yeiled strength

- ) | (ket/mam?) (kgtrmm)
12T15.2 166440 SWPRTB 190 160
1Ti5.2 13870 SWPR7B 150 160
ALLOWABLE STRESSES

1. CONCRETE 7
The allowable stressesin concrete for each class and type are as follows:
(1) Presiressed concrele structures (kglicm?)
© Class32  Class40
Allowable compressive stress o :
- Temporary suess before losses dueto creep and shrinkage 140 180

- Stress at sesvice Joad after losses have oocured ' 110 140
Allowable tensile stress _
- Temporary stress before Josses dueto creep and shrinkage  -12 -15
- Stress at service load after losses have oocured at dead Joad 0 Q
- Stress at service load after Iosses have oocured at serviceload <12 -15
~ Allowable shearing stress _
- Stress at sén*iw_:e load after losses have occured at service load 55
- Stress at service load after losses have oocured at ultimate kad 53
Allowable diagonal stress ' '
- Stress at sesvice Joad after losses have occured at service load -10

(2) Reinforced concrete structures (kglicm”)
Class20  Class?24  Class?8  Class32
Allowable compressive stress

- Flexural commpressive stress 65 80 9% 100
- Axial compressive stress 50 65 75 85
Allowable shear stress

- only by concrete s 3.9 42 4.5
- with diaagona) reinforcement 15 17 18 9

- Puncaing shear stress 8.0 9.0 9.5 10.0
Allowable bond stress :

- with round bar 190 80 8.5 2.0
- with deformed bar 14 16 17 18

{3) Cast-in-pleae concrete pile
Cast-in-conarete piles areéonstructed by concrete class32, but its allowable
stresses ar¢ for concrete class24.

{4) Reinforcing Bx _

Allowable stresses(kgl/cm?) for each grade of reiforcing bar are as follows:
Gradel0 Gradet0

General use 1400 1800

Under water 1400 1600
OTHER DESIGN CONDITIONS
- Lap splicing is applied for all reinforcing bars

- Minimurma N-value of bearing fayer is 30.

OTHERS

" - Elevations, staitions and coordinefes are shown in meters.

» Other dimensions are shown in millimeters

NOTES:

arsmsanssecead
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BARKA(A)
SEGTION Al AI-GE1 | AI-81 c4 Pi-st_| Pi1-GEI PI PI-GE2 | PI1-S2 cit p2-st | P2-GEf P2 P2-GE2
STAT:K-)N 1+ 66.1200|1+ 6€5.1700]1 + 66.5?00 1+ 79.1200 1+ 91.6700]1+ 920700]1 + 92.1200{1% +- 62 170011 + 925700]1 + 105.120001 + 117.6700i1 + 1180700(11 + 118.1200{1 + le.i?Oi
L4 X 0 005 045 13 2555 2595 26 26.05 2645 3] 5188 5195 52 52.05
' Y 635 635 6.35 6.5 6.35 6.35 635 635 635 6.35 635 6.35 6.35 6.35
z | onisor| 211898  2i.1955] 213665  215218]  21.5265]  215271| 215276  215323]  21.6707]  217833] 217970  21.7975]  21.7979
L3 X 0 005 045 13 25.65 2595 26 2605 2645 39 51.55 51.95 s2| 5205
Y 5.35 535 5.35 5.35 535 535 535 535 5.35 5.35 5.35 5.35 535 5.35
z | 213041]  213048|  213105)  214815|  21.6368]  21.6415] 216421] 2164260 29.6473] 21.7857) 219083  21912|  219125] 21.9129
GO(PIER CENTER)| X 0 005, 045 13 2555] 25895 26 2605] 26845 39 51.55 5195 52 52,05
Y 0 0 0 ol o 0 9 0| 0 0 0 0 0 0
2 | o133 sisss|  2iss0r]  oiserr] | 2ia13]  2ugmia|  2iages] 212220 __zig2re]  218650| 210886 219992 210007 21,0942
oL X 0 005 045 13 2555 2505 2 2605] 2645 39 51.55 5195 52 5205
Y| 415 -4.15 -4.15 ~4.15 -4.15 ~4.15 -4.45 -4.15 -4.15 ~4.15 -4.15 -4.15 -4.15 -4.15
z 21.4465| 234473 21453 21.624]  21.7793 oi784|  217a5|  217851]  217808] 219282 220508 220545 22055 220554
L2 X o] 005 045 13 2555 25950 26 2605 2645 29 5155 51.95 52 52.05
v 35|  -53s|  -sas|  -sas| - -sas|  -53s|  -sss|  -sas| 5|  -sas|  sas|  -sas|  -sas|  -sas
z | _oiaca0] 214653  prami|  press] 2u7e73|  21802]  2esovel  218031) 218078]  219462] 200688 220725 22073] 220734
L1 X 9 005 045 13 2555 2595 28] 2805 2645 39 5155 51.95 52 52,05
Y 635|  -635|  -635|  -6as| - -635|  -635|  -835|  -easl 638l 635l  -eas|  -635]  -635|  -635
z | 2137950 213803]  2iasel  21857] 217123l 2u7i3] 2171780 217181]  217228] . 218612]  219838]  21.9875]  219878] 210884




Ci1 p2-s1_ | _P2-GE1 P2 P2-GE2 | P2-82 c18 p3-st | P3-GEI P3 P3-GE2 | P3-52 C25 P4-S1 | Pa-GE1 P4 P4-GE2 | P4-S2 C32 P5-S|
IO0J1 + 105120001 + 112.670011 + 118.070081 + 118.12000i + 118.170011 + 118570011 + 131.120011 + 143.6700(1 + 144.070011 + 144.120001 + 144.17001 + 1445720001 + 151.12001 + 160.6700(1 + 170.0700011 + $70.1200(i + 170.1700{1 + 170.5700(1 + 183.1200{1 + 1956
45 39 5155 5195 52 52.05 5245 65 7755 7195 18 7805 7845 o1] . 10355] 10395 104] 10405 10445 17 12t
35 635 6.35 6.35 635 635 635 635 - 635 635 6.35 6.35 6.35 6.35 6.35 6.35 6.35 635 6.35 6.35 ¢
23| 2iet01] 210033 29797 207978]  217070)  218015|  2e8073) 210973 2100060  220003]  220008] 220032} 220763 spi331|  o21353] 221355l 2o13se)  22asve|  2247m3| 202
45 39 51,55 51.95 52 5205] 5245 65 7155 7795 78 78,05 7845 o1l 10355] 10395 104 10405| - 10445 okl IR T
5 5.35 5.35 5.35 5.35 5.35 5.35 5.35 5.35 535 5.35 5.35 5.35 5.35 5.35 535 5.35 535 5.35 535 i
73| 217857 210083 21912]  21915| 219120  210165] 200223 20.4123] 201148] 22.1153] 22156)  22.4182]  22.1913] 222487 222503 222505]  222508] 229522 222927 203
45 39 5155 51.95 52 52,05 52.45 65| - 7155 7195 78 7805] 7845 o1  10355] 10395 108]  10405] 10445 R RT

0 0 0 0 0 X 0 0 0 0 0 0 0 of o 0 0 0 0 ol -

s16] _ 218650)  219886)  219922] 21.0097) 21g032l picoss| 221025|  224026] - 221652]  22.19860  22.1058| ~ 20.1984|  2oo71s| 223280  223305)  223307| 223309 223324] 223799 223
45 39 51.55 51.95 52 52,05 52.45 65 7155 7195 18 1805|  7845| ol  103ss|  103es|  10a| 10405 10445 I R
115 -4.15 -4.15 '-4.15 ~4.15 ~4.15 ~4.15 -4.15 _-4.15 -4.15 -4.15 -4.15 ~4.15 _-4.15 -4.15 -4.15 -4.15 -4.15 -4.15 -4.15 =
so8|  219280| 220508| 220545]  22055| o054l go0se| aoreas| 222548  200574) 200578 222581] 202607}  223338] 223912 223928 2039%0| - 223031 203047] 204352 .
145 39 51.55 51.85 52 52.05 5245 65 71.55 7195 78] 80| - 7845 o1 10355 10395 104]  10405| 10445 117 128
35 ~5.35 -535 -535 535] _ -53s| 535 -535 ~-535] _ -535 -535| - -535 -535] _ -535| 535 ~5.35 -5.35 ~5.35 -535 -5.35 -t
078) _ 21.0462)  220688| 220725  22073| ovor3a| 20011l - s21m08] 222128 soayma|  2221s8|  2221si| - 220789 223518 204000|  22as0s] - 224t  2osinil  2omiza| 204532 22
345 39 51.55 51.95 52 52.05 52.45 65 7155 71.95 78 18,05 7845 o1 10355] 10395 104] 10405 10445 17l 1
335 -635] 635 -635|  -635| 635 - -635| 635 -6.35 -635| -85 -635]  -635 635)  -6a5|  -635|  -635]  -635 ~6.35 ~6.35 -
208| _218s12]  219838]  20.9875]  209870]  210884] 21902 os0ore) 221878 221008 p21007l  2oiem1]  224037] 229668 22.3232 223258]  223250]  223261] 2232771  2vse82| 22,




FRAMING PLAN AT RA/03 BARKA (A-LINE)

P4

P4-GE2

P4-S2

C32

P5-S1

P5-GE1

P5

P§-GEf

- P7-GE1

P5-GE2 | P5-52 C39 P6-S1 P6 P6-GE2 { P6-S2 c46 P7-St P7 P1-
2070001 + 170.1200/1 + 170.1700{1 + 170.570011 + 183.i200| + 195.6';'001 + 196.0700(1 + 1961200841 + 196.17001 + !96.57001; 209.1200(1 + 221.6700! + 222070001 + 222.120001 + 222170001 + 22257001 + 235.120011 + 247.620001 + 248;07001 + 248120041 + _'24
0395 104 104.05 104.45 117 12955 - 12995 130] - 130.05 13045 143] - 15585 155.95 156 156.05 15645 169 1815 18195 182
6.35 6.35 6.35 635 6.35 © 635 635 635 635 6.35 835 635] - 635 6.35 6.35 6.35 6.35 6.35 6.5 635
11353]  22.1355| 221356 221372|  221777| 222025 20003  222031) 2220310 222038 222115 2220385]  222031] 222031 20208  220005] 2217711 221378  22.1356] 221355 2
0395 104 104.05 104,45 117 129.55 12995 130 130.05 13045 143} 15555 155.95 _158 156.05 15645 169 131.5 18195 182
5.35 535 5,35 535 5.35 535 5.35 535| 535 5.35 5.35 5.35 5.35 535 5.35 5.35 5.35 535 5.35 5.35
vo503|  222505]  p2o508| 2205020  222027]  opst7s| 22318 zesisi]  223smy] 22._3186 . 223265] - 223186|  223181] 223181 2318]  223178] 202099  229524|  222506] 222505 2
i03.95 104 10405 10445 117 129.55 129.95 130 13005 13045 143 15555 155.95 156 15605 15645 169 181.5 181.95 182
0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0
23305) _223307] 223309 223324 22.3729 902077|  223082]  207983]  203084]  o2s0s0]  224067]  223980]  223084]  223983]  223082]  223077|  223720| 203326| 223308  223307] 2
103.95 104 104,05 104.45 17] 12055 120.95 130 130,05 13045 143] 15555 155.85 156 156.05 15645| _ 169 181.5 181.95 182
-4.15 -4.15 -4.15 -4.15 -4.15 -4.15 ~4.15 -415] -~ -4i5] . -415 -418] 415 -4.15 ~4.15 -4.15 -4.15 -4.15 ~-4.15 -4.15 -4.15
2a028] 223990  223031]  223047]  ooassol | 2246l  224608| 224605 224606 _22?461.1 op460) - 224611  224606]  22.4608] 224605 2246 224352 - 223948 223031 22303 2
103.95 104 104.05 10445 - 117 12055] 12995 130 13005] 13045 143] 15555 155.95 156 16605 15645 169 181.5 18195 182
-5.35 ~5.35 -535 -5.35 -5.35 -5.35 -535|  -535 ~535 -535]  _ -535 -5.35 -535) 535 -5.35 -5.35 -535 -5.35 -535]  -535
24108 22411| _ 224111] 224127 204532 22478 _9p4785| - 224786] - 224788 224791 s0487 24701 294788  224788| 204785 22478 204532] - 224120] 224111 22411} 2
103.95 104 10405 10445 117 129.55 1_29'.95 130 130.05 '530.4'5 143]  15555] 15595 156 156.05 156.45 169 1815 181.95 182
~6.35 -6.35 -6.35 ~6.35 -6.35 635 635 -6.35 -635]  -635 8,35 -635]  -635 -6.35 ~635 -6.35 —635| _ -635 -6.35 -635
23258]  223250]  223261| 223277 - 223682 22303] 223935 223935  oon038]  223041]  20402] 223081  223936]  223935] 223935 95303 222682 223278 223261 22326] 2




P6-GE2

P6-52

C46

P1-Si

_ P1-GE1

 P8-GE2

_PD

P7 P7-Ge2 | p1-s2 C53 ps-si_ | P8-GE1 P8 P8-52 C60 P9-Si_ | P9-GE1 P9-GE2 | PB8-S2

O + 222.i7001 + 222..57001 + 2351200011 + 247.620001 + 248.0700(1 + -248.12001 + 248170001 + 24857001 + 251120011 + 273.6700)1 + 2?4.";'17001 + 27412001 + 274.170011 + 274.5')001 + 287.1200t + 290.670041 + 300.0700{1 + 300.1200(1 + 300.1700{1 + 300.570
6 156,05 156.45 169 1815 181.95 182 18205| 18245 185 207.55|  207.95| 208] 20805 20845 291 23355 23395 234 234.05 234.4!
5 6.35 6.35 6.35 6.35 635 635 6.35 6.35 635 6.35 6.35 6.35 6.35 635 6.35 6.35 635 6.35 6.35 63!
1 92908l 920005  224111| 221378l  2zisse]  s213ss|  22assal 221337 220783 220032]  220008] 220003  219090f  219073]  21c07s|  218015]  207079] 217078 21707 21783
6 156.05 156.45 168] - 1815 181.95 182 18205 18245 195 20755] 20795 208] 20805 50845 221 23355 23395 234] 23405 2344!
5 535 5.35 5.35 535 535 5.5 5.35 535 5.35 5.35 5.36 535 535 535 535 535 535] 5.35 5.35 5.3!
A o8l 228175|  222027]  20250s|  230508]  200505] 202503  2p0as7l  s2astal  2puisel  22i1sel 22u1ss|  22iise]  221123] - 200223] 219165 2is128] 219125 21012 21908
6 156.05 156.45 169 181.5 181.95 182 18205 18245 195 20755 207850  208]  20805] 20845 221 23355 23395 234| 23405 234.4!
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |
13 ap3082] 2230710  223720] 223326 223300 223307 203305 223289]  220715] 221984 - 221958] 221955 22.1052] 221926 _22.1025]  219968|  219932]  21.0927] 210922  21.988
6 156.05 156.45 169 1815 181.95 y82] 18208  18245| 195 s0755] 20795 208] - 20805] 20845 991 23355 23395 234| 23405 2344
i5 -4.15 -4.15 -4.15 -4.15 ~4.16 ~4.15 415 -4.15 -4.15 -4.15 -4.15 -4.15 415 . -415 -4.15 -4.15 ~4.15 -4.15 -4.15 -4.1!
6|  224605] - 2246 2243521  22.3048] 223931 so30al  203028]  223012]  2223338] 202607  22258i]  222573]  202574] 220548 22.1648 22050 220558]  220549]  220545] 20050
36 15605 15645 169 1815 18195 82|  18205] 18245 195] - 20755| 20195 208 20805 - 20845 921 23355 23395 234] 23405 234.4
35 535 -535 -5.35 -535 -5.35 535] - -s3s| -sas]  -s35| 535 -535| _ -535 535|535 ~5.35 535 -5.35 -5.35 -5.35 -53
3| 204785]  22478]  224532]  224120] 224111 soaii|l 224108l 224000l 203miel 200781  2001e1] 222758l 202754| 222728] 2p1e98] 20071 200734 22073| " 220725| 22068
56 156.05 156.45 169 1815 - 18195 182 18205 18245 195 20755 207.95 208 20805] 20845 2211 . 23355 233.95 234 234.05 2344
35 -6.35 -6.35 -6.35 -6.35 -6.35 -§35 -6.35 -6.35 -6.35 -6.35 ~635 -6.35 _g35]  -635 -6.35 -6.35 -635 635 -6.35 -63
35| _223035| _ 22303 223682 223210] 223261 02326 203088 223042 222668l 2210070  22a011]  221007] - 22.9008] 221878  2v0078] 219020  210ssa| 210878 219875 2183




P9-GE1

Py-GE2

pp-§2

P10-GE1

A2-GE1

C60 P9-Si Pg C67 P10-S! P10 | Plo-GE2 | Pio-s2 | ¢4 A2-S1 A2
287.120001 + 299670011 + 300.070041 + 300.12601 + 300.1700{1 + 30057001 + 313.120(%%1 + 325.6700! 4' 326.070011 + 326.1?001 + 326170011 + 326570011 + 338.120001 + 351.67001 + 352.0700{1 + 352.1é00
221 23355 23395 234|  23405] 23445 247]  35955) 25995 260]  26005| 26045 273] 28555 28505 286
6.35 6.35 6.35 6.35 6.35 6.35 635 635 635 6.35 6.35 6.35 635 6:35 6.35 6.35
210073 __218015) _217970)  21.7075]  21707] 217933] 216707  215323) 215076 - 215271) 215065 21.5218] 213665 211955 21.1898]  21.1891
221 23355] 23395 34|  23405] 23445 247] 55085 25995 os0|  26005| 26045 213] 28555 28595 286
5.35 5.35 535| 535 5.5 535 5.35 535 535 . 535 5.35 5.35 535 535 5.35 5.35
200203 2191650 219120]  210125) 21012  s10083] 217857  206473]  218426] 216421)  21ea15]  216368] 2148150 - 213105 213088 213041
oo1|  233s5| 93395 234| 23405 23445 247]  25955] 26995 2600 26005 26045 213| 28555 28595 286
0 0 0 0 0 o). 0 0 0 0]. 0 0 0 0 0 0
20.1025| _ 219968]  2190932|  21.0927) 219922 21792:386 218659 217216]  21.7220]  217223| 219217 21am3)  218617] 213007  21385| 213843
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