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Table 6.4.2 (1/4) DESIGN LOADS ON CENTER PIER
(Case-1 Normal Loading Condition : Flow Direction}

188.447 tl-m

Vertical Horizontal :
V(t) X(m) | Mx(t-m) H{t) Y{m) | My(i-m)
Weight of body 1640,800 8852114524362 i
320801 30500 1045851 1 e
155,510} 32501 505, ‘}93 ......................................
O LTl I
6.500 254.800
6,500 J62500 | i
6,300 ; .325.000 O U .
12552001 - 3.071: 783, 719
...................... 02671 48107 1284
Earth pressure | 6.447 0.733 ""_‘_"_f_{.728
Muddy soil pressure 3.150¢ 2.533 7.979
CWind pressure b 14210 13,566 192.773 -
Uplift -524.854 8.598 45 12.709 '
Total 1761.836 ' 16523.945 | 279.274 990.483
Actmg force at toe of Center pier
YYo= 1761.836 (f
o HO= 279274 tf
o Mo=| Mx+My = 17514.428 tf-m
Acting force at middle of bottom slab of Center pier
' V= 1761.836 f
. "He= 279274 «f _
~ Me=Mx+My= 1217445 (fmo
{Case-2 Normal Loading Condition : Perpendicular to Flow Direction)
: : Vertical - Heorizontal -
: ' : V() Z{m) Mz{t-m) H(t) Y(m} | My(t-m)
Weight ofbody =~ .= " " . . . 1640.800 ¢ * 4.000 6563.200 '
Weight of muddy soil 32,180 4,000 128,720
Weight of water. 155.520: - 4000 622,080
Weight of earth Lo e S T
Weight of maintenance br_l_t_i_ge 3R8.800 4000: 1555200} . . %
Weight of control house 39200F 4.000: 156.800
Weight of machine - 25.000 4,000 100,000,
Weight of gate 50.000: 4,000 200.000
Hydrostatic pressure
Flowing water force
Barth pressure s e oo e :
Muddy soil pressure ' ’ :
Wind pressure : : . . 15.5101 12,150 i 188.447
Uplift 25248541 4000 -2099416 : - :
Total 1806.646 o 7226.584 | 15.510 188.447
Actlng force at toe of Center pier o
- Y= T 1806.646 f
. HO= 15.510 tf
Moo= IMz-M_y = 7038.138 tf-m
Actmg force at middle of bottom slab of Center pier
Ye= 1806.646 tf
He= 15,510
Me=Mz-My=



Table 6.4.2 (2/4) DESIGN LOADS ON CENTER PIER
(Case-3 Design Flooding Condition : Flow Direction)

Vertical Horizontal

: : V(1) X(m) | Mx(t-m) H(t) Y{m) i My(t-m)
Weight of body ... 1640.800:  8.852 | 14524.362
Weight of muddy soil ' I D
Weight of water e 781,630 92501 7230.078
Weight of earth . I N
Weight of maaqfqgna'ncq._p.ridge ...... 1 388.800: 15.000: 5832, 000
Weight of control house 36.200% 6.500i 254.800 |
Weight of machine .. 25000 | 6.5003  162.500 1 o
Weight of gate U 50.000: 6.500 325000
Hydrostatic pressure _
Flowing water force S : o 0258 6.100¢ ~1.574
Farth pressure . ° _ 6.447 0.733: - 4.728
Muddy soil Pressure bt bt et
Wind pressure oo o 18.140; 13.486: 244.636

JUplift -1287.600: 9.250:-11910, 300 o :

Total : 1637.830 -1 16418.439 1 24.845 i 250,938

Acting force at toe of Center pier

V0= : : 1637.830 tf
HO= 24.845 f
Mo=l Mx+My = 16669.377 ti-m
Actmg force at middle of bottom slab of Center pier -
' Ved= 1637.830 tf
- Hed= . 24.845 ¢f
Mcd—Mx+My= -1519.449 tf-m
(Case4 Desngn Flooding Condltlon Perpendlcular fo Flow Dlrecnon)
: - Vertical Horizontal -
o : e V(t) ~ Z{m) Mz(t—m) H(t) Yim) i Mylt-m)
}g)fgight of body =~ D 1640.800 - 40001 6563200 : .
Weight of muddy soil -~~~ = - | =" . & S N
{Weight of water - : i 781.630 4,000 3126.520
Weight of earth e ' e
}Q{gjght of maintenance bridge - 388800 - 4.000 .'“_1"555.200
Weight of control house " |""39.300" 4000 ¢ 86800
‘|Weight of machine 25.000: 4.000: 100.000
ng_ght of gate - : i 50.000 4.000 2000000 - & oG
Hydrostatic pressure
Flowing water force
. |Earth pressure
- jMuddy soil pressure . , S PROT: STAIOAN NSRRI ORI T SRV
Wind pressure.- 0 o o 10.190 ¢ 14.5161 147.918
AUplift - - L -1287.600 1  4.000% -5150.400) - : L
ATotal -~ - . S 1637.830% . 1 6551.320 ] 10.190 147918
Acting force at toe of Center pier -
V0= - . 1637.830 tf
. HO= 10,190 tf
M=l Mz-My I= . 6403.402 tf-m
Acting force at middle of bottom slab of Center pier
_Ved= - 1637.830 tf
Hed= ' : 10.190 tf

- Mcd=Mz-My= 147.918 tf-m



Table 6.4.2 (3/4) DESIGN LOADS ON CENTER PIER

(Case-5 Loading Condition during Construction : Flow Direction)

Horizontal

. Vertical
Vi(t) X{m) Mx{t-m) H{) Y(m) | My(t-m)
AL - 1640.800 5  8.852 | 14524362 | ..dimommedrismnsni
T AT Y JSSOES NI SUSUUUU) AV SN S——
-|Weight of maintenance bridge 1..260.800; 15.000: 3912.000
Weight of control house 39,200 - 6.500 254.800(
Weight of machine . 25.0001 6,500 162,500
Weight ofgate . . 50,0001 6.500 5000 - wF
Hydrostatic pressure -~ | SO TSI AT SN I
Flowing water fOrce . - s b —— et G st e
Earthpressure = - . o i,
Muddy soil pressure
Windpressure b 20570 12.342 1 237,989,
AUplift s .
Total 2015.800 19178.662 { 20.570 257.989
Acting force at toe of Center pier
Yo= 2015.800 ¢f
Hi= 20.570 tf -
MO=l Mx+My |= 19436.651 tf-m

Acting force at middle of bottom stab of Center pler

Yees= 2015.800 tf

Hee= 20,570 ¢f

- Mee=MxsMy= © 790501 (f-m

(Case 6 Loading Condluon during Construction Perpendlcular to Flow Direction)

- Vertical . Horizontal '
oo V() Z(m) Mz(t—m) H(t) Yim) § My(t-m)
Weight of body 1640.800 4000f 6563200 - & o i Lo -
Weight of muddy soil -~ = | %
Weight of water
Weight of earth L S .
Weight of maintenance bridge 260.800: - 4.000% 1043200¢ - - & oo . B
Weight of control house 39.200 4.000 156.800
‘_‘(f{_e;!‘g‘h't of machine 25.000 4.000 100,000
Weight of gate 50.000: ~ 4.000 200.000 T o
Hydrostatic pressure - - : ' © 13219938 - 1.9671 633.252
Flowing water force o .
Barth pressure . - b s
Muddy soil pressure - -} d L b : C i o
Wind pressyre - o | LG : 26.272 89671 235,581
Uplift - SEAEsA T 000 T 069416 | N
Total .1490.946 | -5963.784 | 348.265 868.833
Acting force at toe of Center pier :
Yi= 1490.946 f
HO= 348265 ¢
MoO=| Mz-Myl= 5094.951 tf-m
Acting force at middle of bottom slab of Center pier
Vees 1490.946 (f
Hee= 348.265 tf
868.833 tf-m

Mece=Mz-My=



Table 6.4.2 (4/4) DESIGN LOADS ON CENTER PIER
(Case-7 Seismic Loading Condition : Flow Direction)

B Mes=Mz-My= 1504.156 tf-m

Vertical Horizontal
. V() X{m) i Mx(t-m) H(t) Y(m) [ My(t-m)
Weight of body 1640.8001 - 8,852 14524.362 | 196.8906 ! 4.8301 951.008
Weight of muddy soil 32.180: 3,250 104.585 1,862 2700 10426
Weight of water 1555101 3.250F 505.408 | '
Weight of earth : ' : :
Weight of maintenance bridge 2008001 15000; 3912000 31.2961 10.5101 328.92]
Weight of control house -~ 24500 6,500 159,250 29401 183751 54.023
Weight of machine 25,6001 6.500 162.500 3.0001 16450 49,350
Weight of gate 50.000 6.500 325.000 6.000 4,050: 24,300
- [Hvdrostatic pressure S : 255.200 3.071: 783.71%
Hydradynamic pressure 63,067 ¢ 2.620% 165.236
Flowing water force L 0.2671 4810 1.284
Earth pressure : - 9,854 ¢ (.733 7.226
Muddy soil pressure . 3,150 25331 7.979
Wind pressure : O :
Uplift : ' . =524.854 8.598 ¢ -4512.709
Total : ' 1663.926 15180.395 | 575.532 12383.472
Acting force at toe of Center pier
’ Yi= ) 1663,936
) HO= 575532 tf
MO=| Mx+My l= . 17563.867 tl-m
Acting force at middle of bottom slab of Center pier
Yes= 1663.936 {f
Hes= - ] 575.532 tf
Mces=Mx+My= - =2172.459 {f-m
(Case-8 Seismic Loading Condition : Perpendicular to Flow Direction) . "
: S - Vertical . Horizontal
= AR V@) § Z(m) : MSS(-=m) | H(t) Y(m) i Mylt-m)
Weight of body - o 1640800 4.000F 6563.2001 196,806 48301 931.008
Weight of muddy soil L - 32.180 4.000 128.720 3.862 2700 10.426
Weight of water : .| 1855105 4.000 622.040 ' :
Weight of earth : ' . o , -
Weight of maintenance bridge © .~ | 260.800 4,000 1043.200( 31.290: 10.510i 323,921
Weight of control house | - 24.500 4,.000% - 98.000 2.940 % 18.375% 54.023
Weight of machine o : 25,0001 4,000 100.000 3.000( 164501 49.350
Weight of gate _50.000; 4.000 200.000 6.000 1 4050 24300
jHydrostatic. pressure ' Lok : : . R
Hydrodynamic pressure Co : - . | 21.860 3540: 86.128
- |Flowing water force ' : : ' ‘
Earthpressure - - - |
IMuddy soil pressure’
Wind pressure ' R A g
Uplift = - R S| 5248541 4.0001 =2099.416 _ _
Total : : - - 1 1663.936 6655.744 | 265.854 1504.156
" Acting force at toe of Center pier
' Vo= o 1663.936 ¢
HGé= - . 265854 f .
_ MO=l Mz-My I= - 5151,588 tfm
- Acting force at middl_e of bottom s!ab of Center pier
o - Ves= . 1663.936 if
Hes= . 265854 tf




Table 6.4.3 (1/4) DESIGN LOADS ON END PIER
(Case-1 Normal Loading Condition : Flow Direction)

Horizontal

Mce=Mz-My=

: Vertical
~ V() Xm) | Mx{t~m) H(t) Y(m) | Mylt-m)
31969501 " BRIT 28168361 T E |
48.260 3.250 156.845) &
233,370 3,250 7584531
510.950 0838: 5026726 & ¢
328.800: 15.000: 4932.000| -
75600 6.500: A9LA00) L
Weight of machine ... 49.000 ¢ 6,500 - 3I8.500 1 ..o
- {Weight of gate 35000 6500; 2275004 .. TIPS R
Hydrostatic pressure 291, 830.. 21531, 803 9.?.?...
Flowing water force = © - | 02171 - 4.810 1.044
Earth pressure .
Muddy soil pressure | .. o 23838 23331 6,348
Wind pressure y— 504161 14.327 | 292,500
Uplift TSRO S5E | TRAGT 330 , o
Total { 3493.829 31618.420 | 315,048 i1104.083
Acting force at toe of End pier :
Vo= 3493,829 f
HO= 315048 f
MO=l Mx+My |= 32722.504 tf-m
Acting force at middle of bottom slab of End pier -
" Ve= 3493.829 tf
Hce= 315048 «f
Me=Mx+My= -404 587 tf-m
(Case 2 Normal Loadmg Condition : Perpend:cu!ar to Flow Dlrectlon)
: Vertical Honzontal -
: : V(t) Z(m) . Mz(t—m) HD) Y{m) i My({t-m)
Weight of body 3196.950 7.500 i 23977125 -
[Weight of muddy soil 48260 ©5,792: - 279,522
Weight of water 2333701 . 5.792: 1351,679
Weight of sarth | | 510950 ; 138751 7089.431
Weight of maintenance bridge 328.800: '5.251: 1726.529
Weight of control house 75.600 % . 7.125 538650 .o
Weight of machine 49.000: -7.125: . 349.125
Waeight of gate 350001 4.2503% - 148750 T
Hydrostatic pressure ' . ' 230.600 2.183: 503.400
Flowing water force . - - . : el
Earth pressure 519.941 : 3.96512061.357
[Muddy soil pressure ' _ R R
Wind pressure .| e 9590% 15,112 144924
Uplift 984,101 1 . 7.5001 -7380.759 | - R
“(Total - | 3493.829 '28080.052 | 760.131 2709.681
Acting force at toe of End pier L
' Y= 3493.829 tf
HiO= - 760.131 tf
Mo=] Mz-My i= 25370.370 tf-m
Acting force at middle of bottom slab of End pier - -
Ve= 3493.829 tf
He= 760131 of
833.345 tf-m




Table 6.4.3 (2/4) DESIGN LOADS ON END PIL‘R
{Case-3 Desngn Flooding Condition ; Ilow Direction)

Vertical Harizontal
V(t) X{m) Mx(t-m) H(Y) Y(m) : My(t-m)
Welghtofbody | 3Te6.9%0 s8Il 28168326 |
Weight of muddy Soil "L e s b
Weight of water . 992.063: 9.250: 9176.583
Weight of earth 439.360: 9934% 4364602 1
Weight of maintenance bridge | 328800 15.000{ 4932000 - & U™
Weight of control house .. 715:000: 63001 .491.400)
Weight of machine  * 49.000 6,500 318,500
Weight of gate ' - ... B - 35000 65000 2275000 i
Hydrostatic pressure - @ 1 iR
Flowing water force ) L 0258 6,100 1,574
SRS CINUCTIANIN SN AT WS N SO
Muddy soil pressiire .. o S O
Wind pressure T 3366 T TG G54
Uplift : -2414.250 9.250 §{-22331.813
|Total : -1 2702.523 25347.099 | 23.524 337,628
Actlng force at toe of End pier
Vo= . 2702.523 tf
Hi= _ ' 23.524 tf
MO=| Mx+My |= © 25684727 th-m
Acting force at middle of bottomn slab of End pier
Yed= 2702523 f .
Hcd= 23.524 ¢ .
Mced=Mx+My= ' -686.389 tf-m
(Case -4 Design Floodmg Condition : Perpendicular to- Flow Direction) .
: ~Vertical Horizontal
Lo el . V(t) i Z0m) i Mz(t-m) H®) Y{m) § My({t-m)
Weight of body - : © 113196950 7.500 23977 125 . S
Weight of muddy soil ... § I ' ) FACHIN SRR SRR
Weight of water T 902:060 157921 5746.012
Weight of earth I AR0A60 13,875 1 6096 30 |
Weight of maintenance bridge: | © 328.800 5251 1726.529] -
Weight of control house 75.600; 74254 538650) i
Weight of machine -~ _49.000: 7.125: 349,125
Weight of gate . i 39:000.0 L A2308  XABTIIQL [
Hydrostatic pressure e S
Flowing water force ....... ) ' L -
Earth pressure T BN 7 VA A
Muddy soil pressure - R "- - .
Wind pressure . T - 9.590 | 15.112 | 144924
Uplift -~ -2414.250 % 7.500:-18106.875 | : :
Total ‘ . L 12702520 20475,435 | 454.802 1919.489

Acting force at toe of End .p'ier _ :
B i | R 2702.520 tf

- Hi= - 454.802 #f

_ ~ MoO=i Mz- My = "'18555.947 tf-m
' Actlng force at middle of bottom s!ab of End pier
Ved= 2702, 52(} tf

Hed= T 454.802 tf

- Med=Mz-My= oo 1712953 thm



Table 6.4.3 (3/4) DESIGN LOADS ON END PIER

(Case-5 Loading Condition during Construction : Flow Direction)

Horizantal

Vertical
: V() X(m) | Mx{t-m) H(t) Y(m) i My({t-m)

Weight of bady 31969501 8811 1281683261 |
Weight of muddy soil .
Weight of water o SN VOO SOOI SR
Weight of earth 655.810% - 9.708 : 6366,603
Weight of maintenance bridge 193.800: 150001 2907.000
Weight of control house 75.600 6.500 491,400 | e
Weight of machine 48,000  6500: 318500y % -
Weight of gate 35.000F 6.500% 227.500
[Hydrostatic pressure S T R N S
Flowing water force o
Earth pressure
Muddy soil pressure : o
Wind pressure b 27.650 ¢ 13.020 i 360.003
Uplift . :
Total 4206.160 38479.330 1 27.650 360,003
Acting force at toe of End pier .

Vo= 4206.160 tf

HO= 27.650 (f
. " M=l Mx+My = 38839.333 tf-m
Acting force at middle of bottom slab of End pier

Vees ' 4206.160 tf

Hcce= 276580 ¢f

Mcc=Mx+My= 67.647 tf-m

(Case-6 Loading Ci}ndition'during Construction : P.erp'endicular to Flow Direction) o

: Vertical o Horizontal .. -~
s Vit Z{m) | Mz(t-m) H®) Y(m) i My(t=m)
Weight ofbody . - 3196950 i - 7.5001 23977.123 ; -
Weight of muddy soil ' :
Weight of water o ' SN
Weight of earth . e 655.8101 13.875: 9099.364
Weight of maintenance bridge 193,800 52511 -1017.644
Weight of control house 756003 7.125: - 538.650
Weight of machine © 49.000 71251 349,125
Weight of gate . - 35000: 4.250 148,750
Hydrostatic pressure ' o e
Flowing water force o SR NIRRT
Earth pressure ' 617.725 3.683 12274.851
Muddy soil pressure N » N
Wind pressure 9,501 '15.112 1 144,924
Uplift. L D ' nu
Total 4206.160 35130.658 | 627.315 2419.775
Acting force at toe of End pier o
Yo0= ' 4206.160 tf
"Hi= 627.315 tf
Mo=| Mz-My |= 32710.882 ti-m
Acting force at middle of bottom slab of End pier
‘ Yeo= 4206.160 tf
Hee= . 627315 f
Mce=Mz-My=

-1164.682 tf-m




Table 6.4.3 (4/4) DESIGN LOADS ON END PIER
{Case~7 Seismic Loading Condltmn Flow Direction)

Horizontal

Vertical
Vi(t) Xm) 1 Mx{t-m) H(t) Y(m) | Mylt-m)
Weight of body : ' 31969501 8.811:28168,326| 383.6341 4,017 :1886.328
Waeight of muddy soil 48,2601 3,250 156.845 5.791 27001 15.636
Weight of water 233,370 3.250 758.453 ' .
Weight of earth : 4001501 98631 4834349 588187 6.360: 374082
Weight of maintenance bridge 193.800; 150001 2907.000| 23.256: 105101 244,421
Weight of control house - 47.250: - 6.500 307.125 36701 18,3751 104.186
Weight of machine - 49,000¢ 6,500 318.500 5880 16450i 96,726
Weight of gate : 35.000 6.500 227,500 4.200 4.571 19.198
Hydrostatic pressure- 291.830 2.755 i 803.992
Hydrodynamic pressure : ' 51.800 2.620: 135716
Flowing water force : - C - 0,217 4,810 1.044
Earth pressure :
Muddy soil pressure : . 25851 2,533 0.548
Wind pressure : : S :
Uplift . o -984.101 8.598 i -8461.330 E
“[Total B ' 3309.679 29216.769 | 833.681 " 3687877
Acting force at toe of End pier .
' - Y= : 3309.679
© Ho= 833681 tf
MO=1 Mx+My |= | 32904.646 tf-m
Actlng force at middle of bottom slab of End pier
Ves= - - 3309.679 tf -
Hes= | 833.681 tf
Mas=Mx+My= 2290117 tim
(Case 8 Selsmlc Loadmg Condltmn Perpendlcular to Flow Dlrection)
: L Vertical Horizontal = -
L : Vit Z(m) Mz(t—m) H(t) Y(m) | My(t-m)
Weight of body e 3196950 7.500i 23977.125 | 383.634 4,917 11886.328
Weight of muddy soil P - 48,2601 5792 279.522 5.791 27001 .15.636
Weight of water . “f 2333705 5.792F 1351.679 : :
Weight of earth. =~ 490,150 13.875i 6800.831 | 58.818: 6,360: 374.082
Weight of maintenance bridge 1938003 5.251; 1017.644| 23.256; 10.510; 244.421
Weight of control house . 472505 - 7.125 3366561 56701 18.3751 104.186
Weight of machine o : - 490005 - 7.125 349.125 5.8801 16.450% 96,726
Weight of gate 350008 4.250 148.750 42001 4571% '19.198
Hydrostatic pressure - . 1.230.600: 2,183 : 503.400
Hydrodynamic pressure ) : s
"|Flowing water force - - oo . : o
" |Earth pressure . ' S 705.734 1 3.675 i2593.610
. [Muddy soil pressure : : : :
Iwind pressure. — . : o
Uplift = . . ’ - -984,101 7.500 & -7380.759

Tota! ' ' : 3309.679 .. 26880573 [1423.584

5837.588

Actlng force at toe of End pier o :
Vo= 3309679 of

HO= - '1423.584 1f
_ - Mol Mz-My = 21042985 tf-m
Actlng force at middle of bottorn slab of End pier
_ “Vee= o © . 3309.679 f
. ~ Hee= © .. 1423.584 tf
Mce=Mz-My= . 3779.606 tf-m
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