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- Study on Ultimate Strength of Suspension Bridge Towers
(November 1973) B

by Tetsuo Kunihiro
Minoru Fajiwara
Haruhisa Ikari

Synopsis :

‘The paper deals with the ultimate strength of long span suspension bridge towers subject to compre-
ssive axial force and bending moments. The necessity of the check for the ultimate strength of the
towers is stressed in the discussion on the current tower design concept. Nature of external forces
and displacements acting on the towers and analytical procedures fo the elasto-plastic behavior of the
towers are described with numerical examples. Calculation of the ultimate strengths of 7 suspension
bridge towers in the Honshu-Shikoku Highway project is carried out and the calculation proved that
they have sufficiznt safety against overall collapse. Finally some consideration is given to the design
concept on the long span suspension bridge towers.

Key words (Suspension Bridge Tower, Ultimate Strength, Elasto-Plastic Analysis, Load Factor)
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Ct/m) i | 25,56 20,53 21,57 20.03 9.24 19.1 9.625 (G EY D]
O IR g 2.577 2.812 3.265 3.582 1.526 3.697 1,542 Fiudrey
(t/m) W& 1.930 2,010 2.160 2.260 1,526 2,299 1.542 SR
. X % 0o 7 O¥ (m 269, 225 214, 631 184, 270 137, 600 141.500 128. 825 153. 570
E o mmmo ks s @ 7.5%15 | 7.0X12.076 | 6.0x11.461 5.2%7.7 4.0%6.0 4.5%8.7 3,6X7.6 | BN X
W W O Ak % % (m) [7.5%X12.237 | 7.0%0.635 | 6.0X6.780 (3.286X6.424 4,0%4.0 4.5X5.2 3.6X3.8 ”
B2 E — X & b (m) 91.470 34.8431 27. 494 10. 2820 3,107 12,296 5.438
WERROWIT2RE — £ v b (md) 56. 350 23. 8966 8.973 4,7256 1.240 3,657 1,257
w | BEEO WF i B (m®) 4,597 2. 8256 2.030 1. 6799 0.811 1.475 0.869
W oo W om R m® 4,133 2. 6260 1.625 1.1672 0.637 1,091 0. 646
AR R IR oD BESTARSER J (1) 2.4 -3.8 -0.43 4,98 -1.8 7.9 -7.81
i3 b 1% 3 2erY o B P P ] PR FOLO 2Ly
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*-6.2 W W & #

®-6.4 AERRIC IS B BTV (Smox) 36 X WO~ LI LD B & & DRTIRCTENL (640

RAGAR A WMBRMOBE LD ST S TRBURIG I 350 MUK | ZROMTEO— B FR LIk Lo
& e max () B & & QBTUKTEL  3y(m)
TETF RIS

1 a=1L0LLT, pELORELO 0 % | oua woow Kk # R &
TomEe = MR TO Tow oo (@] @ | @[ @
I a=12&L7T, § £L0ABLO otm a=1.0| a=1.2| a=1.4| a=§ | a=1.0| a=1.2| a=L4] a=§

TOWMRS ¢
1 | BAFEMRERIGCA) 1.12 9.50 | 808 | 6.80 | 1.35 | 535 | 4.65 | 4.00 | 1.33
=1420L7, § £1.0A5HL0
I ;, o EB A ELOAD 2 | BEMEUCEE(B) 0.49 3.85 | 3.55 | 3.17 | 0.65% | 2.40 | 2.25 | 2.20 | 0.65
N 3| T L AR 0.15 1.10 | 0.95 | 0.83 | 0.27 | 0.95 | 0.81 | 0.63 | 0.25
v a=fELT, ZALERFRIO.1 4 |FasewmEAE] 014 | 109 | 0.99 | 0.85 | 0.30%| 1.02 | 0.90 | 0.8 | 0.30
FonsEs 5 |2 x MAM| 02 1.35% | 1.20% | 1.04% | 0.40% | 1.35 | 1.20 | 1.04 | 0.40
T T 6 | m ™ #m| o3 | 24 | 215 | 180 | L1l | 150 | 143 | 1.25 | L10
B ¢ WEHIR (L) e 5 Hsne 7 IRBS L KG 0.16 1.20 | 0.99%| 0.81%| 0.29% | 1.10 | 0.99 | 0.81 | 0.29
W) RO TN S EAEL, WEO—EHEEIR LIk Lid 5 & & ORTURT RS ERA T 31 5 SFT0RT

AR L & LTIRA URefll,

#-6.3 EHOMWREHNI (Vinnx) 3 X OWTO—HAFRRLIRCD S & & ORI (Vy)

EHOIFTO — AR LG L0

EE SN R S
b FEMTIC LD | BERC LD | FERS LT max HLEOBFANKEN Vi B
WL & D — -
6 #% | BTEORTE S | SEOMEY | RHBE D 1% o % 8 1% i % o
5y Vb (t) VL  (Ve=VD+VL({)| (1) ¢ D) ¢m) () )] (1) an (V)
a=1.0 a=1,2 a=1.4 a= a=1,0 a=1,2 a=1.4 a=f

1 | MEMEKREBC(AY | 48,533 3,535 52, 068 99,000 | 102,000 | 105,000 | 131,000 | 70,500 | 78,800 | 86,900 | 124,000
2 | WENECRIECB) 82,725 3,544 36,269 76,500 | 77,300 | 78,500 | 79,500% | 55,500 | 60,100 | 66,200 | 79,500
3| BRSNS 26,571 3,623 30,194 55,000 | 57,000 | 59,000 | 64,000 | 51,800 | 53,400 | 54,700 | 58,400
4 F ot g 35 FORER 21,011 3,408 24,419 51,000 52, 000 52, 800 53,000% | 48,400 49, 500 50, 700 53, 000
5 |2 & oK@ 8,640 1,189 9,829 16,500% | 17,300% | 18,100% | 21,300% { 16,500 | 17,300 | 18,100 | 21,300
6 |x m M ©m 17,063 2,717 19,780 42,000 | 42,000 | 42,500 | 46,000 | 31,500 | 33,800 | 35,900 | 44,800
7 kB M1 AR 9,861 1,383 11,244 20,800 | 21,900% | 22,600% | 23,300% | 19,900 | 21,900 | 22,600 | 23,300
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+ K Bt R BT O#® &

%-6.5 BERBEICHT HEFTIERY (nax) 3 LOBEHO
— BRI LD B & F R AT BIEHHREK (By)

= BRRIBIC Y 3 2 SR E R BEO— AR LE Y L
Bmax TR HER AR By
1 I K I\ I I i I\

B a=1.0] a=1.2| a=1.4| a=p |a=1.0| a=1.2| a=1.4| a=p
1 | AR (A) 13 11 10 2.5 6 5 5 2.4
2 | HIRBEKE(B) 12 9 8 2.2 6 5 5 2.2
3 | EHEABEFARE 8 7 6 2.1 7 6 4 2.0
4 | TEIEAKE 9 8 7 2.1 8 7 6 2.1
5 |8 * B KB 6 6 5 2.1 6 6 5 2.1
6 1k B M B 9 8 7 2.3 5 5 4 2.2
7 |KEBE1IXREB 8 7 5 2.0 7 7 5 2.0

E) ERIRBI D & & EAMEO—BARRZEEE Uiz FORRREREERECIRDE L L
HCERVDT, I TILENHRERSOREE L 5 HHOHE Y — 2 CHVREFEL L
TROBEHFEEROBE XL LTS,

F-6.6 BRWEND (Vimax) ORFRED (Vo) T HH (Vmax/ Vo) I XUHETE O~
BERLIX U B & & ORET (Vy) ORI S (Vo) KHTBH (Vy/ Vo)

= N2 Vinas/ Vo Vi/Vo

Foy 1 s i W I i m v

5 e a=1.0] a=1.2] a=1.4] a=8 | a=1.0| a=1.2] a=1.4| a=p
1 | BIAESEERIE (A) | 1.90 1.96 | 2.02 | 2.51 1.35 1.51 1.67 2.38
2 | WABIEKE(B) | 2.11 2.13 | 2.16 | 2.19 1.53 1.66 .82 | 2.19
3 |HEMBESAAE| 182 1.89 |.1.95 2.12 1.72 1.77 1.81 1.93
4 | FEIFFKE| 209 | 213 | 2,16 | 2.17 | 1.98 | 2.03 | 2.08 | 2.17
5 | % % # K | 168 1.76 1.84 2.17 1.68 1.76 1.84 2.17
6 |k ® M ]| 212 | 2012 | 2215 | 2.32 | 1,59 | 1.71 | 1.81 | 2.26
7 |EBS1KkEB)] 1.86 | 1.95 | 201 | 2.07 | 1.77 | 1.95 | 2.01 | 2.07

£-6.7 WEO—BHEBRLIZLDS L X OREH (Vy)
335 BREEHN (Vmax) Ol (Vimax/Vy)
% t "9& Vinax/Vy
: . . el diiE =S
B % |EHE — | st ®o® % #
. £3 #

5 (my | TREME @ | @ | @ | an
o a=1.0|a=1.2| a=1.4| a=§
1 | RS (A) 1,860 0.498 2ere| 1.40 | 1.29 | 121 1.06

.2 | BIRBgAE(B) 1,515 0.365 | #| 1.38 | 1.29 | 1.19 | 1.00

3 |EHEREEKE 1,100 0.236 ” 1.06 | 1.07 | 1.08 | 1.10
4 | FTHIFEPKE 920 0.240 2 1.05 1.05 1.04 1.00
5 |®% 2 B K & 882 0.329 22| 1.00 | 1.00 | 1. 1.00 :
6 |k B M 5 870 0.379 | & & 133} 124 | 1.18 | 1.03
7T IKBE1IKE 851 0.216 22| 105 1.00 | 1. 1.00

(18)



ﬁ’xﬁifﬁ@ﬁlﬁﬁ:‘ﬁﬂllmﬁ‘éﬁ?& 19

2H-6.312, Byl Vy/VoDBFHREB-6.4i2, T amax
& Bmax OBELH-6. 5 TNTRRT, BEOHRE
HE, fgBEcdT oAgERoN, BEEL
Vy 2359 5 Vmas®H (Vinax/ V) 2 2R ENHK-6.TIC
RL, ohhbRDE Vnex/Vyl (BERE/RRERM
B) Oz K-6.612RT,

DEOHEZERASRD L3 T LR D,

) BREFEHEL(e=1.0), 1 (a=1.2), H(a=1.9)
ZonWT

¥V RETESBERREBEEL-EZCERT %,
G ABIVR-6.20DbMD I DL, TITLYHYR
7TONREFHIZONTE, a =1.0~1L4DHET L%

1.0 ADHRIMEE T oo BAITIE,  Voes/Vo OfEIL
1.7~2. 2DBRBFADHE & o> T B, F1:B-6.50 bbb
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Considerations on Turbulent Flow around Wall Regions of River Revetment

(January 1973)

by Yoji Baba*

Synopsis:

This study assumes the structure of three-dimensional mixing length of turbulent shear flow near
the wall region composed by sidewall and channel bed in rectangular open channels, on the basis of
the experimental results measured by H, J. Tracy and obtains approximate solutions of boundary
shear and velocity distribution. These solutions seem to correspond well with known facts and
experimental results published before. The result applied to the case of a inclined sidewall is one of
the remarkable indications of this paper and describes qualitatively the experimental result obtained
by S. W. Ghosh and N. Roy. The phenomenon that the maximum flow velocity frequently appears
below the water surface and secondary flows are not considered herein,

Key words (Turbulent boundary-shear distribution, isovels, sidewall effect, open channels)
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in ft, in ft. in ft/s %104 X 10t roughness in ft, in ft, = %10-2 eq, 39
Tw =0, 00288(In2042)*
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Experimental Studies on Statical Lateral Restraint
of Pile Foundations

(March 1974)

by Yoshio Adachi
Synopsis :

The statical lateral restraint of pile foundations is an interesting problem on the mutual relationship
between substructures and soil. However, the study of group piles was scarcely performed up to day,
although there were many reports of lateral behavior on only single pile. And moreover the estimating
method on the coefficient of soil reaction for pile foudations is different to that of caisson foundations.

This paper shows the calculating method of deformation of pile, under the condition of which fits to
the results of soil survey and of which extends the method for caisson foundations. And the ratio of
lateral force supported by each pile in group piles makes clear by the result of model tests. Furthe-
rmore, these methods are confirmed in the results of large scalled test or the observation in the field.

In sum, the main point of this paper is that the estimating method of horizontal behavior of pile
foundations is proposed, and simultaneously that the new measuring device for deformation in the
field is presented.

Key words (Pile, Group pile, Soil survey, Coefficient of soil reaction, Deep foundation,

Deformation)
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5mm | 10mm! 15mm| (cm) ! =

1 HESW $500mm X 9mm X 38m 4.8 7.3| 9.6 75 7% | KER ) L7
2 PCLW $300mm X 24m 6.8| 85[10.6] 30 30 |H OB 22
3 SRE W $500mm X 9mm X 29m 6.0 10.5 [ 12.0{ 75 7 ” 5.4
4 e $300mm X 9mm X 22m 6.0 10.516.0{ 20 25 e 9.8
5 ” ” 8.0113.3|17.3| 40 40 K4 9.4
6 ” ¢457. 2mm X 9, 5mm X 12m 9.0{16.0{22.0| 60 | 60 |BEE|32.4
7 7 ” 7.013.0|18.5 7 7 4 32.4
8 K 7 10.0 | 17.2 | 24.6 4 7 #” 32.4
9 ” $609. 6mm X 16mm X 18m 6.5 9.9|14.8| » 40 |P—4f8 10.1
10 » A609. 6mm X 16mm X 20m 6.8112.0]16.8{ 20 20 7 10.9
11 V4 Ve 6.5 12.0 | 17.9 7 7 7 10.9
12 ” $609. 6mm X 12mm X 30m 11,5 18.0 [ 22.8| 40 | 40 | B | 5.2
13 ” #508mm X 9mm X 11m 21.5 | 42.5{60.0 | 6O 60 | F5156-8
14 - V4 S308mm X 9mm X 33m 8.0 13.0|18.0 50 50 z” 11.7
15 V4 4 11.0{ 16.0 | 19.0 7 e V4 11.7
16 ” $609. 6mm X 12. 7mm X 32m 50| 6.9( 80| 30 | 30 |7 | 4.7
17 PCLVW é350mm X 12m 20| 2.8| 3.2{17.5|17.5 | K 7.5
18 7 4 251 3.4} 40| 7 e 4 6.5
19 ” 7 2.51 4.0 4.5 ” V4 v 6.5
20 z K4 2.1 3.3¢{ 4.1 K4 ” 4 6.5
21 V4 $400mm X 70mm X 12m 3.1} 40| 4.9 60 60 |7 ki 3.0
22 V3 ” 27| 3.6 4.2 Ve V4 V4 3.0
23 I $300mm X 60mm X7m 1.4 1.8 2.3 » z 2 3.0
24 ” v 0.9 1.5 1.8 7 4 7 3.0
25 e $300mm X G0mn X 12m 1.81 25| 3.1 | 73 73 7 3.0
26 ” 4 1.5 2.3| 3.0] 63 68 4 3.0
27 7 S100mm X 70mm X 8m 2.5 3.4| 38| 58 58 4 3.0
28 4 v 2.2 3.1{ 3.6 7 v 4 3.0
29 BEL W 6609, 6mm X9, 5mm X 24m 7.7112.5{18.0| 50 50 e 3.4
30 BFHT BV 61,000mm X 9m 15,7240 — | 15 | 40 | ¥51:F4 | 11.8
31 7 e 17.5 | 25.0 — 7 10 K4 11.8
32 la 1, 000mm X 15m 25.0(38.0|49.0 | 40 40 Ve 14.7
33 V4 ¢1,000mm X11m 26.06(33.01380|100 {100 |7 K& |16.9
34 HELw $609. 6mm X 12. 7mm X 28. 6m 2.5| 6.0} 7.5 50 50 e 2.9
35 4 4 3.5| 5.0 7.0 7 4 e 2.9
36 e $508mm X9, 5mm X 25, 5m 3.0] 4.5| 6.0 30 30 7 4.5
37 K4 $508mm X 9. 5mm X 22m 6.0 8.0 9.5 50 50 | ¥ERE| 20
38 7 $609. 6mm X 12. 7mm X 29m 8.0 11.5|15.0 | 20 20 |H By 2.3
39 e $508mm X 9. 5mm X 32m 3.3] 6.6110.0| 50-| 50 e 5.6
40 7 $508mm X 12, 7mm X 30m 13.0{22.030.0{ 15 15 7 10.8
41 Vs $508mm X 12. 7mm X 18m 4.0 9.0)12.0} 20 20 |m~5f8 8.6
42 V4 ¢609. 6mm X 12. 7mm X 30, 5m 8.3111.0{14.0| 50 50 |7 B 3.4
43 K4 609, 6mm X 12, 7mm X 35m 55| 8.0|1L0| ~» 7 7 3.4
44 V4 $508mm X 12, 7mm X 18m 9.0(17.5}{22.0| 70 70 | W | 25.0
45 V4 ” 7.3110.0 , 15.5 s 4 e 25.0
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5mm | 10mm’ 15mm| (cm) i
46 | B/ES $508mm X 12, 7mm X 22, 5m 8.0112.0{17.01 50 | 50 | BVEER: | 25.0
47 ” $508mm X 9, 5mm X 15m 8.5(14.0{20.0} » v ” 25.0
48 ” $609. 6mm X 12, 7mm X 27. 7m 7.5|14.0|172.5]| 20 | 20 |# K| 3.2
49 7 $508mm X 9. 5mm X 8m 4.0(10.0]|14.0] 45 | 45 | BEK | 14.6
50 ” $812. 8mm X 16mm X 36, 5m 8.0(12.0]16.6| 40 | 40 |[=—xFE 1.9
51 ” Vs 10.0 (12,0165 ~ ” ” 1.9
52 ” $609. 6mm X9, 5mm X 15m 8.0[140|18.0( » 7 Bl 5.3
53 ” $609. 6mm X9, 5mm X 11. 8m 10.0 | 17.0 | 23.0| ~ ” ” 3.1
54 ” $1,016mm X 12, 7Tmm X 16m 20.0 [ 33.0{48.0( 30 | 30 ” 25.3
55 PBETITH <] ¢1,000mm X 16, 5m 20.025.0|29.0| 50 | 50 | f3 5.3
56 ” $1,000mm X7, 8m 38.0{60.0 —| 20 | 20 ” 11.5
57 ” $1,000mm X 8.0m 17.5 | 2L.5{25.5| O 0 ” 5.7
58 7 $1,000mm X 12.0m 27.5[87.0] — | 22 | 22 ” 30.0
59 | %<y | $800mm X 12mm X 29m 12.0{17.5 [ 22.0 30 | 30 |=—4F 2.6
60 7 $800mm X 12mm X 28m 10.0{17.0 [ 23.5| # » |HE B 37
61 » $324mm X 7mm X 17, 55m 1.3) 1.8| 3.5] 90 | 9 |®W RB| 2.4
62 BB $500mm X80mm X 16m 6.010.0{12.8| 17 | 17 ” 3.6
63 F|ELS W $609. 6mm X 12, 7mm X 21m 6.5112.015.0]| ~» ” ” 3.6
64 ” $508mm X 12, 7mm X 26m 10.0[20.0|30.0] 15 | 15 | BBE| 9.2
65 V4 $609. 6mm X 12. 7mm X 20. 5m 11.0120.030.0| ~» V4 ” 7.3
66 ” $711. 2mm X 12. 7mm X 20, 5m 12.0 [ 20.5 [ 30.6{ ~» V3 Ve 6.5
67 ” $821. 8mm X 12, 7mm x20.5m [ 17.0 [ 28.0 | 36.0 | ~# ” ” 6.0
68 Y $508mm X 9. 5mm X 23m 7.6112.2|14.8] 35 | 35 |® B 59
69 ” $508mm X 12, 7mm X 44. 56m 2.6| 6.2110.0| 25 | 50 ” 3.7
70 7 $812. 8mm X 12. 7mm X 60m 2.0{ 4.7| 5.5| 50 | 50 [~ r+fE LO
i ” $014. 4ammx 12, 7mm X30.5m [ 19.0]25.5[32.56| 70 | 70 |FL K| 4.6
72 V4 ¢609. 6mm X 12, 7mm X45m 9.6 | 14.0 —\ 7 V3 ” 1.7
73 ” $508mm X 12, 7mm X45m 7.7|12.1]14.8| »# ” ” 1.7
74 7 $508mm X 12. 7mm X 22. 5m 8.3|12.5|16.8| 50 | 50 | WEE|28.1
75 7 v 8.5(12.5|17.1| » ” ” 28.1
76 ” $609. 6mm X9, 5mm X 22. 5m 56| 82|10.0| 40 40 (o HiEl 6.4
77 V4 V4 6.0} 8.5}10.5 V4 7 K4 6.4
78 ” ” 4.0} 6.2| 85} ~» r ” 6.4
79 IBRETTL V] ¢61,000mm X 14.5m 19.0 | 25.0 {30.0| 50 | 50 |H FE| 4.2
80 ” $1,000mm X 41. 5m 30.0(39.0|45.0| 25 | 25 ” 14.5
81 7” 7 42.0 — — ” ” Vs 14.5
82 ” $1,000mm X 30, 4m 25.0 (33.037.5| 20 | 20 ” 13.4
83 7 $1, 000mm X 30. 24m 27.0 | 34.0 | 37.5 | » ” 7 13.4
84 K4 $1,000mm X 44. 22m 36.0 | 48.0 —| Vi ” 7.9
85 4 $1,000mm X 43, 92m 35.0 | 47.0 —| 7 ” ” 7.9
86 » $1, 270mm X 31. 22m 36.0145.0| — | 22 [ 22 & K| 81
87 ” $1, 270mm X 30, 90m 3.0 —| —| » v ” 8.1
88 ” $1,270mm X 32, 6m 5301670 —| 20 | 20 |H |13
89 ” $1,270mm X 32, 82m 60.5| — | —| 27 | 27 ” 1.3
90 ” $1, 100mm X 38. 81m 25.01381.0] —| 18 | 18 z 4.4
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R ORIK TR b RRIR 73
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GRLELESONE R 7 ¥

®5 | (voER < v o S % P VSR N () - N F 2 ) W%
s%nﬁrin l%rrﬁLm I%m&m (cm) (em) N
91 IBATFTH <V 61, 100mm X 39, 32m 230|200 — | 18 |39.5(|H | 4.4
92 ” $1,100mm X 35, 2m 39.0|47.0 — | 30 | 30 ” 6.4
93 4 4 31.0 | 42.0 | 48.0 4 ” 7 6.4
94 |E<w $711. 2mm X 16mm X 48, 96m 12.0119.0}24.8| 20 |18.5 ” 4.1
95 7 $711. 2mm X 16mm X 48. 845m 11.0|17.0]21.8 | 7 33 ” 4.1
96 ” $711. 2mm X 16mm X 48. 995m — 165210 18 18 ” 0.5
97 ” $800mm X 14mm X 28m 24.5 | 40.0 — | 40 40 | BPEERS | 24.5
98 ” $508mm X 9, 5mm X 31, 2m 9.0|15.0(20.0| © 3 B B 81
99 ” $508mm X 9. 5mm X 28. 3m 8.8|12.0(15.0| O 3 ” 7.8
100 ” $1,016mm X 10. 3mm X 28m 15.0]20.0|23.0] 50 | 50 | ¥R 3.0
101 ” ” 15.0 {1 18.0 | 22.0 | ~ ” ” 3.0
102 7 $508mm X 9. Smm X 24m 3.6| 68| 9.6| # v |® BE|16.6
103 4 ” 4.2| 801110 7 7 V4 15.2
104 I $508mm X 12, 7mm X 42m 4.0 8.0} 11.0 V4 ” ” 24.7
105 7 $650mm X 10mm X 40m 10.8 | 14.0 — | 65 65 ” 6.5
106 7 $485mm X9mm X 40m 5.0 9.0} 12.0 7 v 7 6.5
107 ” $508mm X 12, 7mm X 40m 1.4] 2.2 40135 [135 | & JE|12.4
108 s Va 3.2 3.8 4.6 7 Ve Y 12.4
109 ” $508mm X9, 5mm X 36m 13.0]20.0]25.5| O 10 ” 20.7
110 7 $609. 6mm X 9, 5mm X 36m 14.6 | 27.0 —| 7 ” 7 20.7
111 ” $508mm X 9. 5mm X 42m 8.0f12.2|15.0) 20 20 V4 4.9
112 ” 7 3.0 7.0] 10.0 7 ” 7 4.7
113 Ve $508mm x 9. 5mm X 40. 9m 4.4 8.2(11.4| » V4 7 3.3
114 7 $#508mm X 12. 7Tmm X 21m 1.8| 2.8 4.0} »~ 7 |vnr+EE 1.0
115 ” $508mm X 12. 7Tmm X 36m 40| 60! 88| 8 | & ” 4.0
116 ” $609. 6mm X 9. 5mm X 30m 5.5{10.0|13.0] 50 | 50 | ¥atFE| 3.8
117 ” $609. 6mm X 9. 5mm X 12m 10.0 [ 17.0| 25.0| ~ v |H B| 81
118 ” $508mm X 14mm X 28m 10.0{ 12.5 | 15.5| 60 60 |B B 52
119 ” $400mm X 9mm X 40m 65| 8.0]12.5| 30 | 30 | R |18.4
120 7 $400mm X 6mm X 30m 4.5] 6.6| 88| 40 7 |W F|16.6
121 ” $500mm X 15mm X 42, 5m 1.0} 18.0 | 24.0| 55 | 55 |2 +FE 3.8
122 ” $1, 200mm X 12, 7mm X 23m 30.0 | 43.0 | 56.0 | 50 50 | H F|25.1
123 ” ” 20.0143.0] — | 7 ” ” 24.1
124 ” ” 29.0]43.5|56.5| 7 ” Vi 24.1
125 ” $711.2mm X 12. 7mm X18m 11.0|19.0 | 30.0| ~ ” ” 19.7
126 ” $609. 6mm X9, 5mm X 55, 4m 12.8 | 18.0|20.0| 35 | 35 ” 20.9
127 ” $508mm X 12. 7mm X 26m 12.019.0 | 28.0| 15 15 | RS | 9.6
128 r $609, 6mm X 12. 7mm X 26m 12.0|21.0|31.0| ~ ” ” 7.5
129 7 $711. 2mm X 12, 7mm X 20. 5m 11.0{22.0 | 28.0 | ~ ” ” 6.6
130 ” $812. Bmm X 12. 7Tmm X 20. 5m 20.0127.0|40.0] » ” ” 6.1
131 [EFHTH <V 61,000mm X 19. 5m 120(19.0| 240 25 | 25 |H F| 4.1
132 ” $1,061mm x33. 5m 6.5|12.4114.7|150 | 150 | LR 2.3
133 ” $1,061mm X 34m 5.5|10.0| 12.8 | » ” ” 2.3
134 ” $1, 000mm X 16, 50m 20.0|25.0[30.0f 50 | 50 |® E| 50
135 7 $1, 000mm X 10m 137] —| —| 8 {10 |H F|180
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Report of The Public Works Research Institute Ministry
of Construction Vol. 146, November 1974

Study on Ultimate Strength of Suspension Bridge Towers
Tetsuo Kunihiro
Minoru Fujiwara
Haruhisa Ikari
Synopsis :

The paper deals with the ultimate strength of long span suspension bridge
towers subject to compressive axial force and bending moments. The necessity
of the check for the ultimate strength of the towers is stressed in the discus-
sion on the current tower design concept. Nature of external forces and displa-
cements acting on the towers and analytical procedures to the elasto-plastic
behavior of the towers are described with numerical examples. Calculation of
the ultimate strengths of 7 suspension bridge towers in the Honshu-Shikoku
Highway project is carried out and the calculation proved that they have suff-
icient safety against overall collapse. Finally some consideration is given to the
design concept on the long span suspension bridge towers.

Key words (Suspension Bridge Tower, Ultimate Strength, Tlasto-Plastic
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Report of The Public Works Research Institute Ministry
of Construction Vol. 146, November 1974
Considerations on Turbulent Flow around Wall Regions
of River Revetment
Yoji Baba
Synopsis:

This study assumes the structure of three-dimensional mixing length of tur-
bulent shear flow near the wall region composed by sidewall and channel bed
in rectangular open channels, on the basis of the experimental results measured
by H. J. Tracy and obtains approximate solutions of boundary shear and velocity
distribution. These solutions seem to correspond well with known facts and
experimental results published before. The result applied to the case of aincl-
ined sidewall is one of the remarkable indications of this paper and describes
qualitatively the experimental result obtained by S. W. Ghosh and N. Roy. The
phenomenon that the maximum f{low velocity frequently appears below the
water surface and secondary flows are not considered herein.

Key words (Turbulent boundary-shear distribution, isovels, sidewall effect,
open channels)
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Experimental Studies on Statical Lateral Restraint of Pile
Foundations
Yoshio Adachi
Synopsis:

This paper shows the calculating method of deformation of pile foundations
under the condition of which fits to the results of soil survey and of which
extends the method for caisson foundations,

Key words (Pile, Group pile, Soil survey, Coefficient of soil reaction, Deep
foundation, Deformation)
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