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On a Simple Calculation Method for Anchored Sheet Pile Walls
in Clayey Layers

Shoichi Kitajima®*
Shohei Kishi**
Kenichi Furnhata**

Sypopsis

The Japanese design standard for harbour structures permits to calculate tension in tierods and
the maximum bending moment of anchored sheet pile walls with the equivalent beam method, if
they have their embedments in sand layers, It assumes that walls are equivalent to simple beams
ended at the sea bottom, and that they are supported ai sea hottom and connected points with
anchors, which are applied under the same loads to walls, I, however, recommends that stresses of
walls should be determined with the fized earth support method, if their embedments are in clay.
Because of its complicy, there is need to develope a simple one.

Assuming that clayey foundations around the embedment are elastic supports, and that their
coefficients of lateral subgrade reaction are constani, we can gain simple equations for computing
the stress, We, of course, cut off excess of the elastic reaction, if they become larger than the
passive earth pressure. Comparing calculated bending moment diagrams with directly measured ones
at construction sites, we find fairly good zccordance between them. (refer to Figs, 5.9, 15, 16, 21)

Considering many kinds of calculations, we propose a new simpler method as follows., The stress
of walis in clay may be determined with 2n equivalent method, too, which is almost the same to
one for sandy foundation, except for a position of a lower surport and distributed loads between sea
bottom and a lower suport, Its position is lower 28 af the sea bottom, and they are the same to the
lateral pressure at the bottom, The «, are functions of embedment length dJ, cohesion of lavers at the
bottom €, and lateral assumed pressures upon walls P, and P,  They distribute like a trapezoid
between a connected point with anchor and sea bottom, and P, is pressure at an upper end and P,
at a lower end, When embedment is enough to keep a wall stable, such as the safety facter #y is
1.2 (refer to Fig. 4.1), qq is written as follows,

1 ITESP T

Q= (P1+2P_)3

and when it is enough to deduce tierod tension and the maximum bending moment (refer o Fig.
4.8), emin is expressed as follows,

amin=L (&2.{’1)3
2 105,

There is a following relation between both of above penetration, here the former is written as d,
and the later as dy. (refer to Fig, 4.5)

—d;f-‘—= i 0.4<d/h<L5
? 1]

* Chief of Design Standard Section.
#% Research Engineer, Design Standard Section,
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«<0.15 DHFE T a DIERE S 2V T VB, P
A=F—ELTWS B—3.14 & H—3.18 » OR-T,
«<0.15 OfifHCiE Ko=0.3t/m? 2/C=40 1/m ©
BRI (E—3.18) O A% o a OfE (Ja<0.08) %
=L, a>0.2 O TR LA a DIELTL T -
Do Kot A= = L3 E—3.150 H—3.19 +
BT, o>0.2 DEECEESE L0 EHo0 T
VB, TOWMEIZ LY, L, «<0.2 OfET
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£8.3(a) HEHAOLERARRSH
Py=3t/m?, K,=0.5t/m3, k/C=100 1/m é’};j Z/OIT/ Ke=0. 3t/m%,
™ 6 | 718 |9 10| 1 12| 13 | 14 15016 |6 | 8 |10]12]12] 16
3.0 |1.301.33 1.34 1.96 1.37, 1.42 1.50 1.51] 1.54 155/ 1.56] —| - — — | _
3.5 | 1.02 1.04/ 1.06{ 1.07) 1.08 1.13| 1,20 1.22 1.29 1.30 1.31] —| — | — —| _
4.0 |0.85 0.87} 0.88) 0.90 0.92 0.93 0.94| 0.95 0.96 0.98 1.02] —| — — — o —
4.5 | 0.72 0.74| 0.76/ 0.78; 0.80] 0.82| 0.83} 0.84! 0.87] 0.88 0.89 1.29! 1.56 1.58 1.60 1.62 1.63
5.0 | 0.61] 0.62 0.63 0.67] 0.70] 0.72 0.74 0.75 0.78 0.79 0.80| 1. 27| 1.82! 1. 89| 1. 40| 1.7 1. 38
5.5 | 0.52 0.54 0.56( 0.58 0.62 0.64) 0.66] 0.69| 0.72 0.73 0.73 1.03 1.04! 1.0 1.08 1.14 1.17
6.0 | 0.45 0.47] 0.48 0.52 0.54 0.57) 0.60/ 0.62] 0.66{ 0.66. 0.67) 0.82 0.88 0.92| 0.94 0.95 0. 04|
6.5 | 0.40 0.41) 0.43 0.46 0.49 0.51) 0.53 0.55 0.59 0.60, 0.61 0.72 0.7 0.79| 0.8 0.84) 0.85
7.0 | 0.34 0.37 0.41) 0.42) 0. 44 0.47} 0.48] 0.50| 0.53] 0.55 0.56{ 0.63 0.65| 0.70| 0.72 0.78| 0.77
#£—3.3(b) HHEDORERARESHR
f=12m, Ke=(0.5t/m3 k/C—100 1/m 2/:0?3{0 -;(/c;o. 3t/mé,
L Adt/m®)
\ 1 2 3 4 5 6 2 4 6
Go(tfmBH ™
3.0 0.66 | 0.93 | 1.48 - — | 074 — —
3.5 0.58 | 0.8 1.18 — — — | 060 ! 167 —
4.0 0.50 | 071 | 0.94 | 1.38 — ~ 1 05 | 134 —
4.5 0.45 |  0.63 | 0.8 | 114 1. 65 — | 043 | 100 —
5.0 0.30 | 056 | 074 | 0.7 1.45 | 03 | 0.8 —
5.5 0.3 | 0.50 | .66 | 0.8 | 118 | 1.58 | 0.31 | 072 | 1.45
6.0 0.32 | 0.45 | 0.60 | 0.78 | 1.11 128 | 027 | 062 | 128
6.5 0.20 | 041 | 0.5 | 070 | 0.5 L17 | 24 | 054 | Lo7
7.0 0.27 | 0.37 | 048  0.63 | 0.8 | 103 | 023 | 0.5 0.97
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5.5 0.57 | 0.60 | 0.61 | 0.65 | 0.66 | 0.68 | ©0.70 | 1.03 | .04 | 1.06 | 1.10
6.0 0.51 | 0.54 | 0.56 | 0.5% | ©0.60 | 0.62 | 0.64 | 0.88 | 0.89 | 0.94 | 0.98
6.5 0.44 | 0.47 | 0.49 | 0.52 | 0.53 | 0.54 | 0.57 | 0.76 & 0.78 | 0.83 | 0.90
7.0 0.30 | 0.43 | 0.45 | 0.47 | 0.48 | 0.490 | 0.53 | 0.72 | 0.76 | 0.79 | 0.85
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B

F—3.4(8) Dn & Gy, b, P, K., k/C LORE {<URBALD
da<0.01
B (m) 12.0 8.0
Keo(t/m?) 0.5 | 0.3
%/ C(1/m) 100 ] 10
£ {t/m?)
\ 1 2 3 4 5 6 2 4 6
Co(t/m?)
|
3.0 1.4 L4< 14< La< Ld< n4< Lz< 12< L2<
3.5 1.3 1.4 L4<  14< 14< L4< L2< 12< L2g
4.0 1.2 1.3 1.4 e 14 14< L2Q L2<) L2<
4.5 12 1.3 1.4 1.4 L4<  14< L2< L2< La2<
5.0 1.1 1.2 1.3 1.4 L4< td< L2< L2< 1.2
5.5 1.1 1.1 L2 1.3 1.4 L4< L2 L2< 1.2
6.0 1.1 1.1 1.2 1.3 1.3 1.4 1.2 L2<  L.2<
6.5 1.0 1.1 1.1 1.2 1.3 1.4 1.2 L2<  L2<
7.0 1.0 1.0 1.1 1.1 1.2 1.3 1.1 1.2 L2<
#F—8.4(b) Dn & G, h, P;, K, k/C L OMER (<tzbl D
Aa<0.01
A (m) 12.0 | 8.0
Pi(t/m?) 3.0 | 5.0
k/C (1/m) | 100 | 40
3 |
o™ om0 | 0 | 0.0 | 045 | 050 | 055 | 060 | 03 | 04 | 0.5 | 0.
3.0 Ld | L4 | 14< La< L4< 14< L4< 12< L2<] L2< 12<
3.5 1.3 1.4 Li< 14< L4< 1.4< L4<; L2< L2g L2<§ 1.2<
4.0 L3 | L3 | L3 | 14| 1.4 La< L4< L2< L2< 12< La<
4.5 1.2 1.2 1.3 1.3 1.4 L4 l4< L2< L2< L2 l2<
5.0 L2 | L2 | L3 L2z | 1.3 | 18 | 1.4 L2< 1L2<  1.2< 1.2<
5.5 1 L1 f 1.2 | w2 | L2, L3 ! 13 Lz<  L2< L2<i L.2<
6.0 L1 | 1.1 L2 | L1 L2 | L2 | 12 1.2 L2< L2< r2<
6.5 L0 | Lo | 1.1 11| 1.1 1.1 L2 | Lz L2<% 12< L2<
7.0 0.8 1.0 1.1 L1 | 11 L1 | L2 L2< L2< L2< L2<

l
I



F-8.4(c) Du & C, h, P, K, k/C & DR C<TEL D
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4 (m) 12.0 ‘ 8.0
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Ko(t/m®) 0.5 ‘ 0.3 o

~. &/ C(1/m) '
R 10 20 40 100

Colt/my "~ 200 400 20 40 100 200 400
3.0 Ld<] L4< 1.4< 1.4<! LA4< 1.4< 1.2< L2< Lz< 124 1<
3.5 La<) 14< 14< 149 14< 14 | L2< L2¢ 1.2< la< Lad
4.0 L4< 14<) 14< L4 | 1.4 | L3 | 1.2< 124 l2< l2< 1o
4.5 1.4 < 1.4 < 1.4 1.4 1.8 1.2 1.2 1.2 < 1.2 < 1.2 1.2
5.0 14< 14<| L4 | 13 | 12 | L1 | L2< l2< Le< L2 | 1.1
5.5 14< 1.4 | 13| e | 1.1 L1 | L2< L2<] L2< L2 | L1
6.0 1.4</ 14 | L3 | L2 | L0 | 10| L2< 1L2< 12| L1 | 5o
6.5 L4< 1.3 | 1.2 | L1 Lo | Lo | L2<¢ 1t2< 1.2 | 1.1 | o
7.0 14< 13 | L2 | 1.1 1o ] o9 | 1.2< 12| 1o | Lo | os

F--3.4(d) Dn & G, h, P, X, k/C & DORE (<l B
da <. 01

Py(t/m?) 3.0 | 5.0

K (t/m?) 0.5 E 0.3

&/ CQ1 /) 100 f 40
)

B 6|7 8|9 |10 |11i12|13 1415|166 | 8 | 10|12 | 14| 16

Co(t/m2) ™
3.0 1.4<§1.4<1.4<1.4<?1.4<1.4<1.4<§1.4<1.4<f1.4<51.4<1.z<1.2<1.2<1.2<21 2124
5.5 LA<IA<LA [1L4<14<LaLA<LA<LA<LA<L4<L2<L <1 2<12<1 2L 2 <
40 4 T4 14 L4 a4 L4 L4 L4 14 L4 Le<L2<ie<ile<la<Le<
45 4 1.3 L4 L3 L4 g 4 13 14 13 14 L2<l2<le<le<nacleg
50 L4 L2 L2 1.3 L4 L3 13 L3 L2 L3 1.3 L2<lL2<Le<le<lL2<lL2<
55 1.3 1.2 1.2 |L.2 |L3 M2 |2 2 1.2 .2 (.2 1.2<1.2<1.2<1.2<11.z 1.2
60 L3 L2 L1 L2 12 12 12 12 LD L1 L1 L2<i2<l2<l2<i? 1z
65 .3 L1 L1 L1 L2 L1 1 11 31 Ll L1 L2<Ll2<le<le Lz Ll
7.0 2 51 L1 L1t L1 L1 L1 Lo L0 Lo L2<l2<l2<lz Lt ha
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0.52 —25.62 —15.40, —13.00, —11.79
0.00 —24.67| —13.31 —10.65 — 9.30)
-~ 2,68 —13.56| — 2.94 — 1.24]  1.25
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% 2 68.6 1.53 — — — — 0.80 | 0.027| 17
T 68.0 1.53 — — e — 0.65] 0.0241 14
42.5 1.72 — e — s 0.43] 0.012| 18
57.3 1.23 - — e — 0.8 | 0.012| 33
34.6 1.80 — . — e 0.72 | 0.033| 10
66.5 1.53 e — e — 0.94 | 0.026| 18
* fiy s 65.0 1.55 71.4 30.0 54.0 37.0 0.45] 0.037 6
65. 0 1.55 71.4 30.0 54.0 37.0 0.3 | 0.038 4
65.0 1.55 71-4 30.0 54.0 37.0 0.47 | 0.041 6
65.0 1.55 71.4 30.0 54.0 37.0 0.36 ] 0.036 5
65.0 1.55 71.4 30.0 54.0 37.0 0.49 |  0.047 5
65.0 1.55 71. 4 30.0 54.0 37.0 0.39 1 0.042 5
57.0 1.61 68.2 30.0 35.0 20.0 0.417 ¢.081 7
83.0 1.45 86.9 30.0 33.0 25.0 0.79] 0G.036| 11
83.0 1. 45 86.9 30.0 33.0 25.0 0.78 1 0.029| 13
5 # 112.0 1.39 — — — — 0.35 0.025 7
e » 113.0 1.36 — — — — 0. 31 0.026
93.0 1.47 — o — — 0.48 1 0.030 8
105.0 1. 44 o — — — 0.46 | 0.017 | 14
106. 0 1.40 | 120.7 76.0 41.0 51.0 0.25| 0.019 7
121. 0 1.37 | 132.9 86.8 63.5 31.5 0.231 0.018 6
111.0 1.40 | 129.2 81.3 45.0 53.0 0.41 ] 0.023 9
112.0 .39 136.8 86.1 46.5 49.5 0.44§ 0.020| 11
113.0 1.39 95. 8 51.7 58.1 27.0 0.37 | 0.018| 10
105. 0 1.41 — — e — 0.43| 0.015| 14
120.0 1.35 — — —_ — 0.43 | 0.022] 10
112.0 1.38 — — - — 0.35 | 0.019 9
109. 0 1.39 — — — — 0.40 1 0.021 @ 10
84.0 1.46 - — — — 0.32¢ 0.035 5
111.0 1.44 — — — m 0.37 | 0.027
104.0 . 1.43 - - - — 0.33 | 0.028 6
37.0 1.84 — — — — 0.44 1 ©.0201 11
# % | 1240 1asl wro | 1028|246 — — | —
(e Ry 2) 149.0 1.29 1 208.0; 139.4 25.7 — — -] -
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155.0 .30 195.4| 130.0 20,2 - ] — -
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190. 0 1250 198.8 | 126.9| 238 — — — —
s | 1660 129 - - - —1 ez o003l o
(& 1 & 50) - - — — — - 0.25] o0.012° 10
- — — — e e 0.25 1 0.013 10
— — - — — —  024| o0.015 8
170.0 1.25 — — — -1 03| o0.015 12
— — o — s =1 0.3 o0.012 15
— — — — — —1 os7| o012 15
— - — — — —1 027 0.016 8
167.0 1.29 - — — — 1 0.47| 0.013 18
- - — — — — | 052! 0.0i3 20
- — —~ — - — | 049! 0.013 19
- — — — e - 0.74, 0.015| 25
— — — — - — 1 064| 0.017 19
— — e — — — | o83 o0.011 29
— - — - — —| os8| o014 a1
mw e W 218.7 L22| 140.0 78.0 25.5 68.0 |  0.06| 0.020 1
70.8 1.57 38.0 14.0 19.0 2150 0.14 | 0.021 3
2007 1.26| 167.0| 121.0 26.5| 72,0 0.25 1 0.014 9
181.8 1.29 | 120.0 77.0|  28.5|  68.0 0.38 | 0.011 17
147.3 |  1.34 83.0 | 44.0]  36.0 63.0 0.43 | 0.010 23
178.0 1.28 | 108.0 64.0 | 330 66.0 0.16 | 0.013 6
955.3 1.21| 205.0| 162.0| 26.0 55.0 0.09 | 0.020 2
192.0 1.29 | 17.0| 710 26.0 72.0 0.26 | 0.013 10
20.5 1.95 5.0  27.0 5.0 8.0 0.20 1 0.008 12
32.7 1.90 28.0 13.0 8.0 17.0 1 0.40 | 0.016 13
155.2 .27 | 147.0 | 103.0 36.5 63.5| 0.26% 0.013 10
181.3 127 | 144.0| 88.0 25.0  70.0 0.37 | 0.015 12
187.5 1.3¢ ] 115.0| 76.0. 37.5 59.5 0.50 | 0,012 21
139.3 .35 | 1410  93.0 24.0 54.5 0.98 | 0.013 37
139.3 1.37 | 13201  83.0 30.0 68.0 0.29 | 0.028
152.1 1.32 | 135.0 86.0 36.0 63.5| 0.42] 0.027
146.2 134 | 136.0 93.0 39.0 5.0 0.45 | 0.011 20
125.9 1.38 | 130.0 87.0 |  43.5 53.5¢  0.64| 0.012] o7
36.21  1.56|  49.0 | 26,0 19.0 0.60 | 0.029 10
166.6 1.30 | 169.0] 117.0|  43.5 50.5 0.24 | 0.019
154.2 1.35 | 127.0]  83.0 37.5 59.5 0.36 | 0.022
167.7 1261 14400  98.0 38.0 59.5 | 0.58 0.016 18
116.3 1.40 | 116.0 71.0 37.5 | 47.5|  0.64] 0.013 24
121.8 1.40 105.0 74.0 46. 5 50.5 Q.22 0.012 9
140.0 1.35 | 117.0 76.0 | 37.5 62.0 0.57 | 0.011 26
97.4 1.38 97.0 70.0 53.5 40.0 0.22| 0.009 12
114.0 1.41 94.0 54.0 59.0 36.0 0.48| 0.012] 20
140.5 1.35 | 1200 | 740!  40.5 5.0 0.70] 0.014 25




i % | W | rl/m) (L (9| P9 | FERE | CBRE g, G | B
s r i 112.4 1.42 | 11L.0 86.0 47.0 50.5 0.79 | 0.011 36
124.8 1.38 |  136.0 84.0 22.0 75,0 0.921 0.018 25
54.5 1.66 41.0 17.0 26.5 20. 0 0.3¢ | 0.010 17
81.3 1.55 71.0 39.0 64.5 28.5 0.38 | 0.009 21
94.8 1.49 85.0 46.0 51.0 42,0 0.80 | 0.010 40
105. 4 1. 46 95.0 52.0 42.5 46.0 1.03 | 0.010 52
116.5 1.43 1 115.0 73.0 45.0 49.0 1.15 | 0.010 58
138.6 1.36 | 141.0 87.0 31.5 62.0 1.35| 0.030 23
72.0 1.57 61.0 37.0 5.0 26.0 0.27 | 0.009 15
88.4 1.50 77.0 49.0 55.0 39.0 0.65 | 0.013 25
101.1 1.43 86.0 56.0 39.5 34.5 0.76 | 0.011 35
102.5 1.46 | 100.0 63.0 47.0 50.0 0.70 |  0.012 29
106.6 1.39 | 106.0 65.0 40.5 55.0 0.74 | 0.016 23
177.5 1200 173.0] 120.0 31.5 55. 5 0.24 | 0.020 6
213.0 1.25 | 155.0 98.0 34.0 64.0 0.46 | 0.018 13
210. 2 1.28 170.0| 123.0 24.5 74.5 0.46 | 0.015 15
127.6 1.36 | 113.0 70.0 38.0 57.0 0.621 0.010 31
78.1 1.55 89.0 52.0 29.5 54.0 .15 { 0.012 48
2.2 1.59 54.0 30.0 52.0 18.0 0.31 ] 0.010 16
74,5 1.58 65.0 31.0 51.0 31.5 0.69 | (.0I2 29
4.4 1.63 59,0 31.0 40.5 25.0 0.73| 0.016 23
87.3 1.51 78.0 48.0 49.0 42.0 0.99| o0.017 29
114.5 1.45 | 112.0 68.0 34.5 59.5 0.91] 0.010 46
41.0 1.78 46.0 — 11.5 25.0 0.23| 0.020 6
HOoE B 58,0 1.68 56.0 28.0 57.0 34.0 - — —
82.0 1.59 81.0 52.0 39.0 56.0 — — —
98.0 1.63 85.0 41.0 42.0 52.0 — — —
79.0 1.58 90.0 43.0 43.0 56.0 — e —
90. 0 1.50 90. 0 45.0 38.0 61.0 — — —
102.0 1.50 | 101.0 65.0 31.0 65.0 — — —
49.0 1.70 — — 31.0 19.0 — — —
20.0 1.55 70.0 41,0 46.0 48.0 v — —
91.0 1.49 75.0 37.0 41.0 56.0 — — —
92.0 1.47 | 100.0 47.0 29.0 70.0 — — —
75.0 1.52 87.0 45.0 34.0 58.0 — - —
B OHE K T M 65.0 1,64 76. 6 43.5 35.0 57.1 1.02 0.022 23
66.0 1.60 92.0 54.1 34.3 52.2 1.03 ] 0.022 23
77.0 1.55 97.5 56.2 35.9 55.5 1.24 | 0.022 28
87.0 1.45 | 115.0 69.6 32.2 62.5 0.94 | 0.030 16
88.0 1.50 |  114.6 72.1 32.2 62.2 1.14 | 0.027 21
92,0 1.49 0 117.4 75.4 36.9 59. 4 1.35 1 0.025 27
90.0 .50 111.2 66.7 35.0 60.0 .15 | 0.0%5 23
43.0 1.79 44.8 16.4 53.4 31.5 0.76 | 0.025 15
60.0 1.63 60,0 29.9 51.2 30.2 0.91 | 0.015 30
70.0 1.56 95.9 56. 7 38.1 56.8 0.96 | 0.02¢ 20
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dh Jl 84.0 1.53 85.6 ' 40. 4 40.0 38.0 0.80 0.025 18
83.0 1.52 89.9 5l.4 44.0 37.0 0. 81 0. 023 18
81.0 1.52 85.2 49.9 35.5 39.0 0.97 0,054 9
80.0 1.53 88.8 52.5 40.0 38.0 0. 48 0.028 9
80.0 1.56 84.6 46.3 43.0 3r.0 0.29 0. 047 3
73.0 1.57 83.2 48.4 39.0 33.0 0.84 0. 034 12
73.0 1.67 67.7 38.3 40.0 35.0 0. 24 0.029 4
938.0 1.51 94.8 50.1 36.5 49.0 0.64 0.033 10
78.0 1.56 88.6 43.2 37.0 43.0 0.95 0.013 37
102.0 1.48 105.9 63. 4 35.0 59.0 1.01 0.016 32
63.0 1. 63 65.8 35.2 30.0 28.0 1.08 0.013 42
81.0 1.52 83.0 44.3 38.0 45.0 1.30 0. 010 65
74.0 1.54 74.9 43.0 37.8 38.0 0.51 0. 037 7
88.0 1.57 81.9 45.3 35.5 52.5 1.02 0.015 34
79.0 1. 60 85.5 40.8 44.0 41.0 1.29 0.015 43
62.0 1. 66 66. 2 32.0 3.0 26.90 0.92 0.033 14
81.90 1.55 87.8 50.2 37.0 41.0 1-45 0.031 23
66.0 1,63 69.2 35.6 35.8 25.0 0.78 0. 025 16
81.0 1.53 88.0 48.3 32.0 43.0 1.06 0.037 14
84.0 1.51 93.9 49.4 56.0 32.0 0.95 0.017 28
88.0 1.49 88.2 1 47.9 45.0 35.5 1.68 0. 007 120
77.0 1.54 72.7 38.1 34.5 31.5 0.93 0. 009 52
66, 0 1.59 70. 4 31.0 42.5 28.5 0. 60 0.011 27
66. 0 1.59 84.0 43.2 36.0 58.0 1. 07 0.013 41
92,0 1. 46 90. 0 44.8 37.0 44.5 1.30 €. 018 36
59.0 1.63 57.8 27.6 27.0 29.5 0.67 0.018 18
68.0 1. 64 65.8 30.0 35.5 30.5 0.89 0.014 32
80.0 1.52 77.2 35.9 42.0 52.5 0,98 0.018 27
52.0 1.68 57.6 30.9 31.5 21.0 0.15 0.018 4
57.0 1.65 62.9 33.3 33.5 34.0 0.18 0. 047 2
94.0 1.47 106. 2 59.8 66.0 28.0 1.17 0. 608 73
85.0 1.51 101.7 56.7 44.5 45.5 1.25 0.012 52
83.0 1.47 — — 12,0 8.0 0.94 0.011 43
35.0 1.83 38.1 15.7 19.0 9.0 0.53 0.009 29
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87.0 1.51 100. 2 52.5 43.¢ 46,0 0.33 0.014 12
100.0 1.45 81.6 431.3 53.0 37.0 0.75 0,014 27
79.0 1.54 68. 8 36. 4 41. 4 26.0 0.64 0.024 13
71.0 1.57 65.8 36.0 38.5 27.5 0.93 0.031 15
85.0 1.51 97. 4 63.1 43.3 26.7 0.57 0. 022 13
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