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&
SUBJECT : Franklin-Woodford Counties
5-8G 155 (1)
P. C. Concrete Pavement

REF ; Your Phone Conversation and Letter of
November 10, 1959

We have completed a detailed condition survey of the
subject pavement. Two of the sections showing the greater numbers
of defects were resurveyed at approximately 2-week intervals. Ten
6-inch diameter cores were taken from the pavement and an effort
has been made to evaluate the adequacy of the patches placed by
the contractor.

There are 2240 50 £t x 24 ft. slabs and 1109 or 49 . 5%
have one or more defects. Fifty-six or 2-13% of the slabs sur-
veyed have 10 or more defects. The table; SUMNMARY OF PAVEMENT
DEFECTS, lists the number of slabs for each rating category.

The location of the slabs showing 8 or more defects
are tabulated in the table, SUMMARY STRIP PERFORMANCE. It can
be noted that some defects were noted throughout the project but
by and large the defects observed on the surface were concents.
rated at two locations in the westbound lanes. These two loca-
tions were resurveyed on November 30, 1959, December 15, 1959,
January 13, 1960, and February 9, 1960. The condition of the
pavement at the time of the surveys is noted in the table en-
titled, SECTIONS WITH MORE THAN ONE SURVEY. It appears that
defects are continuing to show through. These are probably soil
and foreign material just under the surface and not deep enough
to be protected from water and freezing. Several very cold
days were recorded between the first and second surveys with
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normal winter weather between the second and third surveys. 1
pbelieve that the occurrence of new defects in the surface from .
such foreign material will continue for some time. It is not
feasible to estimate the total that will occur in a specific
period of time.

I am attaching photographs (Fig. 2 & Fig. 3) of the
10 cores that were taken from the pavement. Cores numbered 1,
3, 7, 8 and 2 were taken at locations where the surface appeared
good with no defects in the immediate vicinity. Each of these
cores: have voids beneath the surface caused by the presence of
extraneous materials. Core 10 had a slight cracking at the sur-
face indicating presence of a mud ball, The core was cut to
show the extent of the foreign material. Core 5 was cut over a
fairly large patch to test the effect of the patch. The patch
did not hold and appears to be guite porous., All of the soil
was not removed. Core 6 was cut through a patch to check the
bond. The patch did not adhere to the concrete pavement. There
are indications that the patches are open and porous and that
water is collecting behind the patches. The contractor has
been painting over some of the patches with a cement paste to
try and seal the openings and change the appearance. It is
doubtful that this type treatment can be effective for any period
of time.

Two tables, SUMMARY COMPRESSIVE STRENGTHS and SUMMARY
FLEXURAL STRENGTHS, have been prepared from available construction
data on the cylinders and beams made in the field during const-
ruction. These can be used to compare the samples made in the
sections in gquestion to those made in the other sections. App-
arently there is no reflection of the excess of foreign matter
in these data for the sections of highest concentration of
foreign materials.

Concrete mixeg in the laboratory were prepared using
two types of mixing equipment. Soil from the Woodford County
sand stock pile was added to the mixes. The two photographs
(Fig. 4) marked “"drum" and "pan" were taken of cylinders after
they had been broken. It can be noted that the soil.did go
through both types of mixing equipment and remain in mud ball
form. This side investigation was made to determine if the soil
in question would go through the mixing process and remain in
lunp form. It was thought that much of the soil found in .the pave-
ment surface could have been tracked in by laborers in placing
the steel, ete. Some of the isolated locations showing mud at
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at the surface could have resulted from soil tracked onto the
new pavement.

The extent of the total damage to the pavement because
of the soil and foreign material is quite difficult to evaluate.
i believe that defects will continue to show up for some time.
The project will be kept under chservation throughout the winter
to determine the progress of the deterioration.

¥. B. Drake
Associate Director of Research

WBD/va

Enc: Photos
Tables

cc: A. 0. Neiser
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MEKO TO: W, B. Drake
Associate Director of Research

SUBJECT ; Investigation of Concrete Pavement on US 60
Between Versailles and Frankfort

A preliminary examination was made of the subject
pavement on November 2, 1959, by James H. Havens snd the writer,
of the Research Division, and J. S. Riley, Construction Divi-
sion. The discovery of deleterious matter im the pavement was
the major reason for the inspection. Foreign objects could be
found imbedded in the concrete pavement throughout the project.
However, there were a gresat many more in two sections, each -
about one guarter of & mile long, than on the rest of the pro-
ject, The objects observed were wood, cloth, metal and soil.
However, there was a decided prevalence of soil. The soil
particles seem varied in shape and ranged in size from approxi-
mately one half inch in diameter to several inches in diameter.

At the time of this inspection, it was not possible
to examine & large number of particles because the contractor
had been engaged im chiseling them out and patching the holesg
with a mixture of his own design containing portlami cement,
sand and Daraweld. Mest of the holes existing im the pavement
and particularly the cnes in the worst sections have been filled.

. The only objects which could actually be seen were the ones that
- were overlooked by the repair crew or the ones in the short
section where repairs had not been made., Two photographs are
attached (Fig. 1) to show the appearance of & patched area and
a close up of a hole after the soil has been removed .

In the worst sections, &S many a8 thirty patches per
50-ft, slab could be seen. Nevertheless, upon closer scrutiny,
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additional blemishes were found, These were caused by dirt under
as much as one-eighth of an inch of concrete. It wss possible

to detect the dirt in such cases by very small cracks which had
developed in the thin concrete covering and by dampness trapped
therein. When such places were tapped with & hammer, the thin
covering of concrete would break away exposing the dirt.

In order to estimate the strength of some of the
patches observed, a concrete rebound hammer was used. The
patches, of unknown age, but.estimated to be about six days
cld, showed compressive sirengths of approximately 2000 psi,
whereas the surrounding concrete showed strengths in excessg of
4000 psi. Probably these strengths will increase with further
curing.

It appears that the pavement in question has suffered
to some extent from the existence of deleterious matter in it.
However, the amount of harm to the concrete is not immediately
discernable. At present, the appearance of the pavement is affected
by the patches which are vwisible.

As to the effect of these blemishes on the concrete
ag it ages and is attacked by weather and heavyloading, there is
no immediate answer. The possible injurious effects f these
dirt filled voids on the pavement are a weakening of the slab at
a point or in a plane, causing subsequent cracking and failure
and the openings, allowing theﬁéntranee of water into t.e slab,
causing frost wedging, spalling, cracking and further deteriora—
tion over a period of time.

In order to better estimate the extent of the camage
to the pavement, it would be necessary to know if soil par.icles
are imbedded throughout the depth of the slabs and the freq 1ency
of their occurence therein.

Conjecturally there are several explanations for tie
existence of dirt in this pavement. It may have been dropped into
stockpiles off of the tires of trucks hauling aggregate; it na,
have been picked up from the bottom of stockpiles when they wez»
low; or it may have been tracked into the fresh concrete on the
feet of the men placing mesh, ete. In the first two cases above
the dirt would have passed through the mixer, whereas, in the
third, it would not. There is some question as to whether cleods
could have passed through the mixer without being pulverized.

In order to satisfactorily evaluate this pavement, the
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following procedures are suggested:

1.

ME/va
attchs

A complete survey to determinme the extent and
location of surface faults.

A thorough examination of the Resident Engineers
and Inspector's diaries and other construction
records to determine rainy periods during constr-
uction when muddy conditions would have existed and
to discover any other pertinent facts.

The taking of specimens by coring of a represent-
ative amount of patched concrete to test the
strength and bond of the patches.

“An analysis of the data obtained by these methods
to arrive at valid conclusions about the pavement.

Milton Evans, Jr.
Research Engineer



A Three Inch Deep Hole After the Soil Has Been Removed
in Preparation for Patching

Fig. 1:



Fig. 2: Cores Taken from the Areas of Distress



Cores Taken from the Areas of Distress
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Broken Cylinders Containing Soil Particles Which Were Mixed into
the Concrete in a Pan Type Mixer

&
i

Broken Cylinders Containing Soil Particles Which Were Mixed imto
the Concrete in a Drum Type Mixer

Fig. 4



AUHUARY OF PAVEMENT DEFECTS
Project: Franklin-Woodford 5-8G 155 (1)
Aurveysd to Nov, 30, 1850

Ee. Toitnl Blenmishes

10
1
1z
18
14
i35
18
a7
18
18
20
2
22
23
24
25
26
27
28
28
30
51
32
as
34
35
36
ar
46
47
48
50
59
a0
6B
L1
7

78

Mo. Blsba De-Cunmulative Ho. Slabs *

£ Indlv, ¥ Decuxm
Reptbound  Weatbound Totsl Toiel Espthound Westbound Totel Totel
598 538 1131 50,48 1120 1120 2240 100,0
246 225 470 20.88 527 sB2 1109 42,5
121 123 244 10,88 282 a57 639 26.8
7% 62 138 6.16 181 234 396 17.6
Eid 3r ™ 3.30 85 172 287 11,5
18 k] 45 2.01 AB 135 163 8.2
1z 21 33 1.47 32 106 128 8.2
7 22 29 1.9 a0 85 105 4,7
3 B 12 .64 13 63 6 3.4
4 4 8 .36 18 54 64 z.9
] [ 2 0,40 6 50 s8 2.5
2 ] 11 0.49 [ 41 47 2.1
b1 L2 ] 0,13 4 an 36 1.8
2 a 5 .22 3 30 33 1.5
L} H 5 0.22 i 27 28 1.3
L} i 1 0.05 1 21 z2 1.0
o 3 3 0,13 1 20 21 0.8
1 1 4 0,08 1 17 18 0.8
o 2 2 0.08 [ 16 18 0,7
0 3 o.00 14 14 0.8
1 1 0.05 14 14 0.6

I3 1 0.05 13 13 8,58

2 z 0,08 13 13 0.0

@ o 0,00 11 11 0.49

1 3 0.05 11 11 0.49

0 o 0,00 19 10 0.45

L] o 0.00 10 o .48

1 1 0.05 10 16 .48

I3 1 0,08 9 8 0.40

[ o ©.00 8 B 0.38

(1] L} 0.00 8 8 0,38

2 H 0.08 B 8 .35

0 [ o,00 [ 3 .27

o 0 0.00 (] ] 0.27

o o 0,00 6 [ 0,27

1] 0 0,00 [ [ 0,27

1 1 0,08 [ [ .27

o [ 0.400 5 s 0.22

3 1 6.05 5 5 0.22

[ 0 ©.00 4 4 0.18

1 b3 0,05 [ 4 0.18

0 ] 0.00 3 3 0.13

1 1 0.05 3 a 0.13

o L] 0.00 2 2 0.08

1 1 ©.03 z 2 0.08

o o 0.00 1 i .04

H 1 0.05 1 1 0.04

0 L] 0 0.00 0 0 [ 0.00

® The De-Cunmulrtive Ko. of Slebs is the Ko. of Slabam uith

Bleoaishes iz left colusn or more.

At leest the Mo. of




SUMMARY STRIP PERFORMANCE

Surveyed to Nov. 30, 195%

Franklin-Woodford Counties, 5-8G 155 (1)

EAST BOUND LANES

Station No. of Slabs

Begin Frapkfort End

6 + 00 to 28 1+ 00
Z8 + 50

29 + D0 to 52 + 00
52 + 50

53 4 00 to 98 4 00
98 + 50

95 4 00 to 119 + 00
119 + 50

120 + 00 to 141 + 00
141 + 50

142 + 00 to 278 + 00
278 4 50

279 + 00 to 305+ 00
305 + 50

ap6 + 00 to 372 + 00
372 4 50

373 + 00 to 473 + 50
474 + 00

474 4+ 50 to 477 + 50

478 + 00

Total Ne, of

Dafects Per Slab

Less than 8

Less than &

Less than B

Lens than B

Legs than B

Less thar 6

Less than 8

Less than &

Lenn than 8

Lens than 8

Equa. Sta, 478 + 56,2 BK = Sta. 16 + 50 AH

478 + 50 to 17 + 50

18 + 00

1B+ 50 to 71 + 0C

Less than 8

Less than 8

Station No. of Slabs

Begin Frankfort Find

& + 00 to 52 + 00
52 + 50

53 + 00 to B8 + 00
58 + 50

59+ 00 to 334 + 00
334 + 50

335

336

+ 50
337

+50
338

+ 50

339

340

341
+ 50

+ 50
343

+50
344

+ 50
345

+ 50
346

+50
347

+ 50
348

349

+ 50
350

+ 50

351

WEST BOUND LANES

Total No, of
Defects Per Slab

Less than 8
13
Lese than 8
10
Less than B

[

z9
3l
68
49
7
46
59
36



SUMMARY STRIP PERFORMANCE {Continued)

WEST BO‘UND LANES (Continued)

Station No, of Slabs
Begin Frankiort End

352
353

354
+ 50
155
355 + 50 to 361 + 50
362
363
164
365
366
267
268
269
370
371
+ 50
372
+ 50
373
+ 50
374
315
+ 50
377
378
379
380
380 + 50 to 385 + 50

386 + 00

+ 50

Total No. of

Dufects Per Slah

5

3

4

2

Leza than 8
14

4

o o -

o m

22
21
24

3
Leas than 8
11

13

10 -

WEST BOUND LANES {Continued)

Station No. of Slabs
Begin Frankiort End

387

+ 50
358

+ 50 to 389 + 50
]
390 + 50 to 399 + 50
400 + 00
400 + 50 to 405 + 50
406

+ 50
407

+ 50
4958

+ 50
409 + 00 to 410 + 00
410 + 50
41i + 09
41§ + 50

412

413
+ 50
414
+ 50
415
+ 50
416
416 + 50 to 420 + 50
421
+ 50
422 + 00 to 431 + 00
431+ 50
432 4 00 to 439 + 00
439 + 50
440

441
+ 50
442
+ 50
443
+ 50
444 + 00 to 447 + 00
447 + 50

Total No. of
Defecte Per Slab

7
4
2
Less than 8
8
Less than &
9

I.ess than 8

1

Less than 8
to

4

4

4
Leas than 8

8
B
Less than 8
12
Less than 8

7

Z
6
less than 8

10

Equa, Sta, 478 + 56,2 BK = Sta. 16 + 50 AH

448 4+ 00 te 29 + 0D
29 + 50
30+ 00to 71+ 0O

Less than 8
9

Less than &



SECTION WITH HORE THAN OME SURVEY

STATION TOTAL DEFECTS . 'YOTAL CHANGE FROM:

Nov., 12 Xov. 12 Nov, 12 Nov. 12 Total % of
1st 2nd 3rd 4th Sth to to to o Original
count count count count count Nov. 30 Dec, 15 Jan. 13 Febh. 9 Count

335 # 50 1 4 4 4 4 3 3 3 3 300.00
336 £ 00 1 3 3 4 4 2 2 3 3 300.00
336 # 50 5 6 8 11 11 1 3 ] 1] 120,00
337 # 00 4 4 4 8 9 0 o 4 L] 125.00
337 # 50 7 14 14 15 15 7 7 8 8 114.29
338 # 00 5 15 15 17 17 10 10 12 12 240,00
338 ¥ bO 1 10 11 14 17 9 10 15 16 1600.00
339 F 00 14 22 28 38 38 8 15 24 24 171,43
330 ¥ 50 17 19 26 42 o4 2 ] 25 a7 217.65
340 # 00 o 11 11 14 14 2 2 ] 5 180.00
340 # 50 15 16 18 20 22 1 3 5 7 46,67

. 341 # 00 14 17 20 a1 31 3 [ 17 17 121.43
341 ¥ 50 11 14 14 14 19 3 3 3 8 72.73
342 # 00 16 27 34 46 47 8 15 27 28 147.37
342 £ 50 20 28 32 41 43 8 12 21 23 115.
343 # 00 11. 16 16 22 23 5 5 11 12 109.09
343 # 50 15 20 23 32 as 5 B 17 23 153.33
344 £ 00 10 13 22 25 27 3 12 15 17 170.00
369 # 50 4 8 11 16 14 4 7 12 10 250,00
370 # 00 5 7 9 14 13 2 4 9 8 160.00
370 # 50 10 22 27 33 33 i2 17 23 23 230.00
371 # 00 9 21 26 27 27 12 17 18 18 200.00
37L # 5O 15 24 27 27 27 9 12 12 12 80.00
372 # 00 B 13 20 20 21 7 14 14 156 250.00
372 # 50 8 14 14 26 28 & B 18 18 225.00
373 # 00 7 13 13 20 19 6 6 13 12 171.43
373 # 50 5 14 12 24 22 2 14 18 17 340,00
374 £ .00 4 8 B 13 13 4 4 9 8 225.00
374 # 50 1 3 3 11 10 2 2 16 9 900.00
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SUMMARY COMPRESSIVE STREWCTES

STATICN Linear Date Saxple | Individurl Average of
Fant Sample Na. Resulte Individual
Teken {pel) Results (psi}
70 £ 50 to 65 # &0 500 §-22-59 14 4866
1B 5865
1C 5646 5450%
60 £ 60 to 62 # BB 352 6-24-59 24 4845
28 4880 4863
66 F 90 to 62 F 22 468 8-25-59 34 5835
3B 5940
ac 6155 6976
62 4 22 to 57 ¢4 00 522 6-28-59 44 4315
44 5020
4c 4890} 4741
57 £ 00 to 44 £ 00 1300 6-20-59 5A 4350
3B 4525
5C 4315 4396
44 # 00 to 31 # 36 1264 8-30-59 BA 4456
B 4740
[:{s] 4810 4668
31 F 36 to 478 £ 28 1512 7-1-569 TA 5130
B 4870
Tc 5235 5011
478 F 20 to 461 # BO 1649 7-2-59 8A 4030
88 4280
8C 4705 4330
461 #£ 80 to 447 A 18 14861 7-3-59 o4 5020
9B 5130
8o §055 5078
447 ¢ 19 to 427 4 55 1BG4 T-6-58 104 4670
108 4175
io¢ 4420 4421
427 F 56 to 407 4 37 2018 T-7-58 1lA 4670
1ip 4496
11c 4705 4821
407 F 37 to 388 A 42 18715 7-8-58 124 4375
128 4350
12¢ 4456 4540
388 A 62 to 373 £ Q8 1554 T-8-53 13A 4455
138 4245
o] 4085 4253
373 # 0B to 354 F 00 1908 T~10-58 14 4880
14 4460
14 4600 4646%
354 £ 00 to 332 ¥ 90 2110 7-13-59 154 4640
158 4922
150 4852 4804%
332 ¢ 90 to 312 # 22 2068 7-14-59 164 5118
ige 5361
182 49836 5137*
312 # 22 to 292 # 65 1B57 7-15-59 1A 4456
i7B 4530
17¢ 4750 4578
293 F 65 to 277 # 50 1615 7-16-59 laa 2462
18B 3417
. 18C 3240 3039%
62 ¥ B8 to &6 £ 90 402 7-17~58 194 2279
188 2524
18C 2419 2407
5B F 24 to 42 4 40 1584 7-21-49 204 3360
20B 3040
200 3465 dzas
2B ¥ BO to 478 F 27 12590 T-27-58 214 4175
218 4065
21¢ 4595 4278
478 # 27 to 459 A 09 1918 T-30-59 22A 4705
228 5130
22¢ 5020 405)
450 # 08 to 438 ¢ 93 2016 7-31-58 234 5020
238 5200
23C 5130 6116
438 # B3 to 421 ¥ 32 1761 B-1-58 244 5055
248 5200
24C 4950 5068
421 # 32 to 393 ¥ 60 2772 8-3-55 25A 4880
258 4670
25C 4350 4633
393 # 60 to 3TO A 40 2320 B~4-358 264 4530
288 a022
28c 4880 4810

“w 12 =



SUMMARY COMPRESSIVE STHENGTHS {Continued)
STATICN Linear Date Sample Individusal Average of
Foet Semple No. Results Individuml
Taken (psi) Results (psi)}
37¢ 4 40 to 349 F 71 2069 §-5-59 27A 5163
278 5308
27C 5280 5243
A48 A T1 to 336 F GB 1413 B-6-59 28A Az220
28R 4140
28C 4350 903
335 £ 59 to 313 4 B3 2175 8-8-56 20A 4950
298 5234
2a¢ -_— 5082
16 A 47 to 33 / 46 1689 8-14-58 314 3880
31B 3380 3625
33 £ 46 to 52 ¥ 12 1B6G B-15-38 324 4315
32B 4430
azc 4350 4366
52 # 12 to 70 ¥ 28 1816 8-18-59 33A 4775
338 4915
3ac 5130 4840
70 F 2B to Bl # 45 2117 8=19-58 3dA 4958
348 4575
34C 4915 4816
9l A 45 to 107 £ 04 1558 B-20-58 354 3995
asp 3gao
aso 3890 3548
107 # 04 to 130 # 04 2300 8-21-59 36A 4525
358 4030
36C 4565 4383
130G A 1B to 144 # 77 1459 B-22-58 aTa 5029
378 4774
37¢ 3995 4506
k44 £ 7T to 187 # 85 1308 8-24-58 1Y 4525
388 4775
3 3785 4381
167 £ 85 to 179 # 60 2175 8-256-58 - J9A 4845
asB 3925
25C 4100 4200
179 £ 80 to 204 £ 78 2512 8-206-59 404 4670
408 5130
40C 5305 5034
204 # T2 {0 225 F D2 2120 9-27-58 41A 4880
41B 4480
41c 4525 4631
234 # 73 to 257 / B4 2311 9-1-59 424, 4020
428 4350
420 4600 4326
257 ¥ 84 to 277 A 50 1966 9-3-59 43A ———
438
43C ———
28 # 44 to 47 ¥ 12 1868 2-8-50 444
448
440 4281
47 £ 12 to 69 ¥ 18 2206 8-9-59 45A
458 4B33
88 ¢ 18 to 22 4 47 2329 P~10-58 46A
46B -—
48C -—= 4490
B2 /£ 47 to 118 ¥ 24 2677 Bull«59 4TA 5137
478 5032
47C 4427 43656
118 A 24 to 137 £ 08 1782 2-12-68 48A 5076
488 4806
48C 50B1 5021%
137 # 06 to 159 4 29 2223 8-14-58 434 4434
49B 4189
48¢ m——— 4312
159 # 29 to 171 # 44 1215 9-15-59 504 4808
: 508 SoBg
00 5018 BO04w
171 # 44 to 196 ¢ 22 2478 8-16-59 51A 5207
518 4677
Sic 5277 5053%
186 F 32 to 216 # 29 2007 P-17-59 524 4866
528 5046
520 5151 H021%
216 ¢4 28 to 236 F 52 2023 9-18-59 534, 4245
538 45635
5aC 4105 4305%
236 F B2 to 261 ¥ Bl 2829 9+-21-59 S4A 4427
548 4877
4 4642 45854

® Concrete Hanual, Control of Concrets Jonstruction, Bureau
of Reclamation, Dept. of Interior, Denwer, Ceoleorado, 1851,
Chsrt: Btendard curing, p. 49. Strergth reduced to 28 day
compresaive streagth.,
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SUMBARY FLEXUAL STRENGTH

Date of Sample Stations of Linear 14 bay
Sample Number Placement Feet Flexural
Strength (psi)
6-25=-59 3-p 66 & 90 to 62 £ 22 448 750
6-29-58 5-D 57 £ 00 to 44 # 00 1300 700
6-30-59 6-D 44 #£ 00 to 31 # 38 1264 666
7-1-59 T7-D 3L A 36 to 478 # 29 1512 Bl6
7-2=58 B-D 478 ¥ 25 to 461 ¥ 80 1649 100
7-3-50 a-D 481 ¥ BO to 447 # 18 1461 700
T-6-59 10-D 447 # 19 to 427 £ 55 1964 658
7-7-59 11-p 427 # 55 to 407 £ 37 2018 T00
T=-B=58 12-D 407 # 37 to 388 ¥ 62 1875 65¢
T-8-59 13-b 388 £ 62 to 373 # 08 1554 666
7-10~59 14-D 373 £ 08 to 354 £ 00 1908 780
7-13=59 15=-D 354 # 00 to 332 # 90 2110 833
I-14-59 16-D 332 # 80 to 312 F 22 2068 691
Tmi5~08 17-D 312 £ 22 to 293 ¢ 66 1857 815
T=16~59 18-D 203 #£ 65 to 277 # 50 1615 666
{-1t-59 i3-b 62 / BB to 66 F 80 402 650
7=21-59 20-D 58 £ 24 to 42 £ 40 1584 633
T-27-59 21-p 28 # 80 to 478 £ 27 1259 608
7~-30-~G06 22-D 478 ¢ 27 to 450 # 09 1918 616
7-31-58 23-D 459 # (09 to 438 # 83 . 2016 716
§-1-59 24-D 438 F 93 to 421 ¥ 32 1761 666
B-3-58 25-D 421 £ 32 to 383 £ 60 2772 700
B-4-59 26=D 383 ¥ B0 to 370 # 40 2320 700
8-5-59 27-p 370 # 40 to 349 ¢ 71 20889 700
8-6-58 28-p 349 A 71 to 335 ¥ 58 1413 650
§-8=-59 28-p 35 # 68 to 313 #£ 83 2175 616
8-13-59 30-D 6 F 14 to 14 ¥ 28 814 591
B-14-59 31-p 16 # 47 to 33 # 46 1le99 850
8-15-58 3z2-b 33 / 46 to 52 ¥ 12 583 583
8-18-59% 33-p 52 A 12 to 33 ¥ 456 1818 616
8-18-59 34~-D 70 # 28 to 91 £ 45 2117 625
B8-20-59 35-D 91 ¢ 45.to0 107 £ 04 1559 600
B-21-59 36=-D 107 # 04 to 180 £ 04 2300 633
B-22-58 37-b 130 # 18 to 144 £ 77 1459 B50
8-24-58 38-p 144 # 77 to 157 # B5 1308 850
8-26-59 40=D 2612 633

179 # 60 to 204 £ T2
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