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The .stablishment of exposure stations, and the conduct of programs
of investigation relative to the durability of concrete exposed to natu-

ral weathering heve been authorized from time to time by the Office, .

Chief of Engineers. The initial installation of concrete specimens at

an exposure station was made at Treat Island, Maine, in 1936 by the Con-
crete Laboratory of the Passamaquoddy Tidal Power Project. In 1939 the

Office, Chief of Engineers, authorized the Central Concrete Laboratory,

North Atlantic Division, to develop data relative to the durability of
concrete exposed to severe weathering.

Under this authorization speci-

mens were prepared and installed at exposure stations in Maine, Florida,

and New York. In 1946, the Office, Chief of Engineers, directed the Con-

crete Research Division (now Concrete Technology Division, Structures

ih\

d;mmvm "‘*

ol

Laboratory) of the U. S. Army Engineer Waterways Experiment Station (WES)
(successor to the Central Concrete Laboratory) to continue the work in
connection with these exposure stations. Further authority is contained
in multiple letter of the Office, Chief of Engineers, dated 14 September
1948, subject, "Civil Works Investigations of Office, Chief of Engineers,"
Ttem CW-604-Concrete "Continuation of Permenent Exposure Stations.™
Additional authorizations have been provided since that time for the
making and installing of specific specimens at these exposure stations.
‘Installation and testing of specimens at the Florida station was discon-
tinued in Novenber 1971.

Results of these various investigations have been reported from
time to time in the reports listed below.

Corps of Engineers, Central Concrete Laboratory, Cement
Durability Program, First Interim Report, June 1952.

» Concrete Research, ILeboratory Studies of

Concrete Containing Air-Entraining Admixtures, Second
Interim Report, Part I, July 195L5.
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(Reprinted August 1980)

Waterways Experiment Station, Concrete Research, Third
Interim Report, Durability of Concrete Exgosed to Natural
Weathering, Technical Memorandum No. 6-220, August 1947.

, Concrete Research, Third Interim Report,
Supplement No. 1, Durability of Concrete Exposed to Natu-
ral Weathering, Technical Memorandum No. 6-226, June 1950.

» Investigation of Durability of Concrete Exposed
to Natural Weathering, Report No. 5, Summary of Results
1936~1953, Technical Memorandum No. 6-226, May 1954.

y, Cement Durability Program, Long-Term Field
Exposure of Concrete Columns, Technical Report C-T72-2,
August 1972.
Roshore, E., C. and Houston, B. J., Investigation of Plastic
and Rubber-Based Coatings Used in Lieu of Rubbed Finishes
on Formed Concrete Surfaces, sponsored by the Assistant
Secretary of the Army (R&D), Department of the Army;
Miscellaneous Paper No. 6-86l, November 1966.

Houston, B. J., Investigation of Nonmetallic Waterstops;
Preliminary Leboratory and Field E&osure Tests, sponsored
by Office, Chief of Engineers, U. S. Army; Technical Report
No. 6-546, Report No. 1, May 1960

, Investigation of Nonmetallic Waterstops;
Progress Report of Laboratory and Field Exposure Tests,
sponsored by Office, Chief of Engineers, U. S. Army;
Technical Report No. 6-546, Report No. 3, June 1963,

, Investigation of Nonmetallic Waterstops
Effect of Exposure, sponsored by Office, Chief of
Engineers, U. S. Army; Technical Report No. 6-546,
Report No. 6, January 1968.

Kennedy, T. B., Tensile Crack Exposure Tests, CWI Ttem
No. 026, Tensile Grack Exposure Test for Reinforced Con-
crete Beams, Technical Memorandum No. 6-412, U. S. Army
Engineer Waterways Experiment Station, CE, July 1955.

Roshore, E. C., Durability and Behavior of Prestressed
Concrete Beams, Pretensioned Concrete Investigation;
Progress to July 1960, Technical Report No. 6-5T70, Re-
port 1, June 1961.

» Tensile Crack Exposure Tests; Results of Tests
of Reinforced Concrete Beams, Technical Memorandum
No. 6-L412, Report 2, November 196k,
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(Revised August 1980)

14. Roshore, E. C. Durability and Behavior of Prestressed
Concrete Beams; Posttensioned Concrete Investigation
Progress to -Tuly 1933;,Technical Report No. 3-570, Re-

port No. 6-570, Report 2, March 1967.

15. , Field Exposure Tests of Reinforced Concrete
Beams, Miscellaneous Paper No. 6-868, January 1967.
16. , Durability and Behavior of Prestressed Con-

crete Beams; Laboratory Tests of Weathered Pretensioned
Beams, Technical Report No. 6-570, Report 3, October 1971.

17. O'Neil, E. F., Durability and Behavior of Prestressed
Concrete Beams; Posttensioned Concrete Beam Investiga-

tion with Laboratory Tests from June 1961 to September
1975, Technical Report No. 6-570, Report L4, February 197T.
18. » Durability and Behavior of Prestressed Con-

crete Beams; Laboratory Tests of Weathered Pretensioned
Beams, Technical Report No. 6-570, Report 5, June 1976.

This report summarizes all investigations made to date, and is

issued in luose-leaf form in order that it may be kept up to date by
the addition of new material or revision of o0ld material, as appropri-
ate. The report is made up of two volumes: Volume 1 (this volume)
summarizes the test results of investigations which are still active,
and Volume 2 summarizes the findings of completed investigations.

The major part of the work reported herein and the preparation of
this report constitute part of Civil Works Research Werk Unit 31132,
"Field Exposure Durability Studies of Concrete." The studies were made
by the Concrete Technology Division, Structures Laboratory, Waterways
Experiment Station. DPersonnel actively engaged in the direction and
conduct of the work include Ms. K. Mather, Messrs. B. Mather, J. M.
Scanlon, B. R. Sullivan, R, V. Tye, Jr., E. E. McCoy, E. C. Roshore,
H. T. Thornton, R. E. Black, D. Glass, D. Wilson, and G. S. Harris,
Mr. Thornton prepared this distribution.

During the preparaticn of this report COL Edmund H. Lang, CE,
was Director of the Waterways Experiment Station, and Mr. J. B. Tiffany
was Technical Director. During the preparation of this distribution of

the Supplements, Corrections, and Revisions, COL John L. Cannon and
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COL Nelson P. Conover, CE, served as Commanders and Directors and
Mr. F. R. Brown was Technical Director.
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CONVERSION FACTORS, INCH-POUND TO
METRIC (SI) UNITS OF MEASUREMENT E;
1 inch = 25.4 millimetres :
1 foot = 0.3048 metre i3
37°F = 2.8°C

-10°F = -23.4°C

28°F = -2.2°C

T0°F = 21.1°C

1 1b = 0.453592 kilogram

1 bag of cement = 94 1b of cement = 42.637648 kilograms of cement
1 cu yd = 0.764555 cubic metre

1 gal (U. S.) = 3785.412 cubic centimetres

1 gal (U. S.) = 3.785412 cubic decimetres

1 cu £t = 0.028317 cubic metre

1 ton = 2000 1b = 907.184 kilograms

1 psi = 0.006894757 megapascals

1 fps = 0.3048 metre/second

1 1b/cu £t = 16.018477 kilograms/cubic metre

1 bag/cu yd = 55.767928 kilograms/cubic metre

1 gal/bag = 88.781398 cubic centimetres/kilogram

3-1/2 by 4-1/2 by 16 in. = approximately 90 by 115 by 4i0 millimetres
6 by 6 by 30 in. = approximately 150 by 150 by 760 millimetres

6 by 6 by 48 in. = approximately 150 by 150 by 1220 millimetres
18 by 18 by 36 in. = approximately 460 by 460 by 310 millimetres
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Table 1
Becapitulation of Specimens Evposed at Treat Island, Maipe
{mens Section
location Ro. o. Date $o. in
Section _Row of investigation Site and Kind Installed left Installed This Vol
Besch 2 Tensile Crack Specimens, Series A 7T-ft-9-in.-long besms 82 0 o7 1951 1
Besch 1 Tensile Crack Specimens, Series B T-ft-§-in.-long beans 16 75 Nov 1954 2
Rack 9 Stewart Field Spheres 1-f¢t spheres 2% 12 Mey 1954 3
Besch 2 Cement-Replacement Materials 18« by 18- by 36-in, prisms 2 6 Dec 1953 k
Investigation, Phase B
Beach 2 Prestressed Concrete Progras %-1/2- by 9= by Bl-in. beams 16 0 Oct 1958 6
Back 3 Prestressed Concrete Program 3-1/2- by h=1/2- by 16-in. besms 12 5T Oct 1958 6
Beach 2 Prestressed Concrete Progres 10- by 16~ by 96-in. besms 20 12 Juse 1961 é
‘ Beck . ement Materials 10- by 20-in. cores 15 21 Oct 1958 8
Investigation, Fhase D
Besch 1 Yaterisls 2-ft cubes 20 5 Oct 1958 8
Investigation, Phase D
Back 8 Passamaquoddy Project 5= by S~ by 60-in. columns 43 1 June 1936 9
Reck 5 Missouri River Division Program  3-1/2- by &=1/2- by 16-in. beans 12 5 Sept 1963 10
Reck S Missours River Division Progrsma 3~ by &-1/2- by 16~in. besns 3 2 Mov 1965 10
Rack 5 Portland Blast-Purmace Slag 3.1/2- by %-1/2~ by 16-in. beams 108 66 May 1956 1n
Cement Investizatioo
Rack 3 Specimen Size-Frost Effects 3-1/2- by &1/2+ by 16-in. beams 9 9  Dec 1968 12
Investigation
Rack 2 6~ bty 6= by 30-in. besms 3 3 Dece 1968 12
Pack 3 2-ft cubes 3 3 Dec 1968 12
Rack 2 18- bty 18- by 36-in. prisss 3 3  Dec 1968 12
Rack 3 Trumbul) Fond Das Prisas 16- by 18~ by 36~in. prisms 6 6 June 1972 13
Reck 2 Investigation of k-1/2-fn. 18- by 18- by 36-in. prisms 12 5 Dec 1968 1k
Aggregate Concrete .
Neck 3 Longtime Study, Watervays 3-1/2~ by M<1/2- by 16-in. beams 198 196 May 1955 17
Ststion
Back | & M. Morris Dam Cores 10-in.~diam by 18-~in. cores 11 3 et 1989 2
Rack 2 Afr-Entraining Admixture Study 6- by 6= by 0-in. prisms 9% 13 Sov X 25
Reck 2 Omaha District Aggregate Program 6 by 6- by 30-in. beams 6 3 Dec 1956 26
Rack 2 Omahe District Aggregate Program 3 ¢ ¥ov 1964 26
Rack 2 Kansss City District Aggregate 18 6  Jan 1958 21
Prograa
Nack 2 18 1 May 1959 21
Rack 2 9 5  ¥ov ) 44
Back 2 9 5 Dec 1963 k44
Rack 2 3 3 My 2
Beck 2 3 3 July 197k 21
Rack 2 3 3 July 197k 21
Peach 1 Zufsuls Dan Aggregates Study 2-1t cudes 3 3 Oct 2958 28
Reck ¥ vall Soometallic Waterstop pleces 5% 16 May 1957 3%
Investigation
- _— Exbedded vaterstop pleces F44 0 Mey 1957 30
Rack ¥ wall Vaterstop pleces 30 0 Rov 1957 30
— _— Eabedded waterstop pieces 15 0 Xov 1957 30
Rack ¥ vall Usterstop pleces 2 0  Aug 1958 30
-— — Exbedded waterstop pieces 1 0 Aug 1958 30
Reck S Voven Plastic Test Program 13-1in. sQueres 160 o Fov 1963 1
-— ==  Woven Plastic Test Program 13-is. squares 4] 0 Apr 1967 n
Nack 5 Woven Plastic Test Program 13-in. squares 2 0 Mer 1970 1
Top of Mesbrane Curing Program Box specimens 1k 1% June 1936 »
Beach 2 Quality Aggregste Investigation  2-ft cubdes 10 0 Sov 1962 35
Beach A-1  Quality Aggregate Investigation  2-ft cubes [ 2  Dec 1963 35
Beach 2 Cement-Replacement Msterisls 153~ by 18- by 36-in. prises 2 0 ¥ov 1962 36
Investigation, Phase G
Reach 2 Mn-m“‘iiu of Coarse Aggregaie 18 9  Dec 1963 3
Besch A1 Maximum Allowalble Weter-Ceme:: 2% 12 Dec 196h 38
Patio Investigation
Back 1 Curing Investigstion 56 56 June 1968 39
Rack 5 Investigation of Plasti: Based 10- by 10~ by 3-in. rortar-coeted 8 8  July 1969 0
Mortar Coat: pancls
Rack s Investigation of Plaxtit Based 10- by 10- by J-in. mortar-costed 8 ov 1969 X7
penels
Pack 5 Investigation of Plastic Based 10- by 10- ty 3~in. mortar-costed 16 16 De: 1970 1 1]
Sortsr Cost. panels -
Eack 3 CERL Fibtrous Concrete 3-1/2- by b=1/2- b 16-in. beams 30 10 Jan 1975 5
Rack A &6 VIS Pitrous Concrets 9~ by 3 by AS-in. besms 17 T June 1975 1
Rack 5 VES Pibrcus Concrete 6~ by 6~ by 30-in. besms 12 12 June 1975 1
Rack 5 WES Pibrous Concrete 6= by 6~ by 36-1u. beums 21 21 June 1975 1
Rack 9 Sulfur-Infiltrated Concrete %~ by 8-in. cylinders 18 18  Aug 1976 15
Pack 9 Sulfur-Infiitrated Concrete 3~ by 6-in. cylinders 36 36 Asg 1976 15
Rack 6 Rol e £- Y7 12- bty 36-in. besxs S 6 July 2977 16
Reck 6 Cherles River ~ Smelt Brook 6~ bty 6= by 2k-in. bes=s 18 18 Aug 1976 18
Rack 7 Concrete-Folymer Materisls 6~ by 6~ by 30-in. Leans 12 12 Jul 1978 19
Rack 8 Cement Replacement-High Range 1~ by 1- by 3-ft prisms 3% 3% Oct 1978 20
Water-Reducing Adaixtures
Rack 9 Cement h Range 6+ by 12-in. cylinders 102 100 oOct 1678 20
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Recapitulation of Specimens Exposed at St. Augustine, Fla.

(Reprinted August 1980)

Table 2

Specimens Sec.
No. Date No.
Program of In- No. In~ in This
Investigation Size and Kind stalled Left stalled Vol
Prestressed Concrete 4-1/2- by 9- by 3 1 Oct 1959 6
Program 81-in. beams
Portland Blast- 3-1/2- by L-1/2- 108 93 Aug 1956 11
Furnace Slag Ce- by 16-in. beams
ment Investigation
8-1/2- vy 8-1/2- 45 0  Aug 1956 11
by 12-in. prisms
Longtime Study 3-1/2- by 4-1/2- 198 195  Aug 1955 17
Waterways Experi- by 16-in. beams
ment Station
Alkali-Aggregate 6- by 6- 30-in. 72 ks Aug 1955 29
Reactivity In- beams
vestigation
6- by 6- by 30-in. 36 30  Aug 1956 29
beams
Fational Bureau of  3- by 4 by 16-in. 27 19  Fov 1957 32

Standards Super-
sulfate Cement
Program

beams

Note: Installation and testing’g of specimens at St. Augustine, Fla., was
discontinued in November 1971.

b oy mhuwtwlL\M»h»‘\\mwW‘f >P‘1NDN«\M MW\W“ i

z

=

=

=

=
=
=
E
=
=
=
=
=
=
=
=
=

L !u!rm

Mg




B

.

(Revised August 1930)

(N

i

Steel Steel Cone

bl
PRI 23

BB B8y

D)

§8888 3888

v
8
Wlolsleled ohofodeged sBed sl o) Mielrirl ] HHMUD WRWWE WWHUW PROKH WO PRy Hoew Wk nw

§8% 3822y seees sgees [f§

I
V

gy

b

{

I I

e geegd did

R R ]

w

2 P2UN BHEDY RUDEY YBEDD By

(3/8-5.-1:. spall)

2%

Tadle 1-TC-B (Contirued) Sectics 2
Geack Fow 1
1 -
3095 Cyclesz, 19;71 32%2 mmkﬁ% 197, ir1 4]
Yax Max May
Crack Srack Crazk
Widtn Coo- widtxy Coo= wiaz
1/2000 ai- 1/1000 dia /1505
piad ia. ticz _S'-i in. tion _-_"-f_ =,
15 57 78 15 3* a5 35
25 &L A7 3 & 12 32
25 66 13 2 59 €3 -
25 61 55 25 63 70 3
20 %6 22 20 &5 Ti g
20 53 5 20 % 91 20
25 6 56 25 61 95 25
25 56 a9 20 s& s€ 22
25 5 38 30 65 ] 30
25 &6 » 5 = &z F>3
55 65 % 60 & 72 &
30 65 [ 15 (5] 55 5
25 i6 63 2 52 131 z0
25 65 & % €2 55 ko
S0 63 €6 ES] 62 B E]
€3 S0 sh 50 55 70 9
92 € st bF] % % 5
2 53 5 55 3 & 102
o & A2 & 56 £
53 200 53 125 =
£6 o 57 50 ¥ 13
62 €0 73 5 & 1A 7
&2 15 35 5 8 n7 E=] ) 3
€9 70 76 (1/t-in. spaii} 31 s7 sp=ii}
6 (1-1n. speil} 55  {l-iz. spali} ] 83 ez}
s (5/6-1a. spal) 33 {5/8%-iz, spaii} £ 53 spati} 3
115 {1-1/2 n. spall} $%  {2-1n. spall} 56 57 spaii}
94 75 62 10 53 109 2
€5 75 %3 100 i3 &3
67 3% 50 {1-f=. 33123} [ =<
(1/&-12. spad1}) 38 {Ma-io. gpaii} 2 106
100 56 {1/2-iz. spsii} 51 is
&3 &8 3 -
25 &2 21 —_
S 30 [ =
= —
= -
355 »
g =

{1/aaiz. spall}

L%NT DUSRR GOODYE RRLYE SRYLY SUNKE UL E SRURYE 2RERL RNREL

VHEH JUREE YURRY $2ORR BYB LY 8XEER

?

A
e
&&=
bl
=
==
==
=
e
=
£

iF
T

iz

g
F

a*

WESE HARWRNDY RWNDN ANLEY W

=
ss
:5.53
=

o

o

% BBeue Eosy PRy wEegy

"
IHE::

VR BN SDe

AP N,
san 0
‘
"]
A

I

.Fl
[}
™

ym




(Revised August 1960)

Table 1-TC-B (Continued)

Section 2

Beach Row 1

Nominal Steesl
Stress Posi-
psi tion
50,000
50,000
50,000
50,000
50,000

None
None
Notie
Kcne
None

M oa3sIer K3k K e

None

T
T
T
T
T
T
T
T
T
T
T

1973-1978 Readings

2828 Cycles, 1973 _ 2160 Cycles, 197k 2872 Cycles, 1975
Hax Max MAx

Type Crack
Steel width
Defor- Con- 1/1000
mation dition _Sﬁ in.

Crack

Width

1/1000 Con-
in.,  dition

Cone
dition _Sf_

s ”
A-305
A-305

08

08

A~305

A-305

A-305
0S
0s

0s

a
¢

BeRE BR/ET

@
28

1977-

Crack

3028 Cycles, Ma
Max
Crack
Wiath
1/1000
in,

{4-in, ;;a.u)
7
{1/2-4n. spall)
50

(2-1a. spsll)

Readings

3095 _Cycies; 1977
Max

3341 cycles, 1979

Crack

Width

1/1000
in.

Con-
ai-
thon 22
& 67
63 65
53 63
53 67
29 53
55 T4
. 82
23 8
s 8o
50 68

(4=in. ;’;m)
5
(5/8-in. spsll)
50

3242 Cycles, 1978
Max

Crack

Width

1/1000
in.

1l

50
60

32
3
35
24
53
52
28

36

(6~in. spall)
5

(1-in. gpall)
50

(2-in. spall)

Max
Crack
Width

1/1000
in.

Con-
ai-
tion _Sﬁ

(6-in. spall)

15
(l~in. spall)
50

(2-4n. spall)

#7 Satisfactory pulse velocity readings were not obtained in 1973 and 197h.
§ One rebar failed during winter of 1973-197k.

(Sheet 10)




(Revised August 1980)
Table 1<SF (Continued) Section 3

Exposure Rack, Row W to E

Water~
Cement Cement 1973~ Readings

Sphere Aggregate Combination Ratio Factor 1973 197% 1975 197 ot 978 2919
Fine

No. Coarse gal/bag bagsfou yd % w? 1\/_2_ ﬁ 4 % 2 f_\ﬁ_

52 NR  Failed

R R Failed
NR Fefled
13 3 13

62
81
65
61

Failed
Failed

11B Nat. sand A Nat. gravel A
12D Nat. sand A Nat. gravel A
13D Nat. sand A Nat. gravel A
21A Crushed Nat. gravel A

L9
NR
KR
60

16
93
62
ko

ARSI
o & %

21B Crushed Nat. gravel A
22A Crushed Nat. gravel A
23K Crushed Nat. gravel A
23B Crushed Nat. gravel A

e RN
. .
W o V=l O

anTw WM

233V TFHL

53A Blend B Nat, gravel A
538 Blend A Nat. gravel A
TIA Crushed Rock C
92E Blend € Rock C
L13%6 Nat. sand A Nat. gravel A

WO VA O VI O

Failed
Failed

N &7

WVER-IAWY VI V= =1 Qv

VI ETAAAN W

ww_o\rv:
OO oW »
55 @5

Ao

g g

NR A satisfactory reading vas not obtained although an attempt was made to obtain one. ( 2)
Sheet

=ris,

P R L




(Revized August 1980)
Table 3i-CRMI-PB (Continued) Section 4
Record of Testing of Prisms Made for Cement-Replacement Materials Investigation,
Phase B, 1953 (Installed December 1953)

Beach Row 2

1976~ Readings

) 3006317 3264 3357
11’::; m!‘ Cycles Cycles Cycles Cycles

Mix Specimen Cement Size 1972 1977 1978 1919
No. No. s in, 2V ;v"‘-‘ $v2 bAS

[ B-11 100 6

) 100 3 70 65 u2
B-31 €1 Sk 50
B-32 101 10 39

108 107 81
B-62 97 106 81

(Sheet 2)

® Yater-cement ratio (by wt), 0.5; that of all other specimens, 0.8.
+ U5% fly ash used as replacement material,
$ 35% natural cement used as replacement material,




(Revised August 1980) Section 5

Teble 1-CERL-FC
Record of Testing;pﬂ Concrete Beams for CERL Fibrous Concrete Program
Installed January 1975

B ——

Rack Row 3
1975-197T7 Readings
Jan 1975 Jun 1975 1976 1977
Beam Flaw 0 cycles 66 cycles 212 cycles 289 cycles

No. in. %E _fps WS % 4> IE #- s 0

0 0 100 14,150 100 110 161 110 102 110 9k 4
1 0 100 14,000 100 104 145 109 _ iok 109 87
2 0 100 13,855 100 105 148  ++
3 H.L.*¥ 100 13,040 100 * ¥+
4 1/16+ 100 13,435 100 L LA
5 1/8 100 13,300 100 *¥ LA &
10 0 100 13,435 100 102 157 103 9k 105 9k
11 0 100 13,570 100 100 158 99 100 101 ol
12 0 100 13,435 100 101 165 ++

13 H.L. 100 13,300 100 101 160 ++
14 1/16 100 12,545 100 85 176 +t
15 1/8 100 12,545 100 90 156 +t

20 0 100 14,150 100 104 153 10k 104 108 ok
21 0 100 14,300 100 104 154 105 96 109 9k
22 0 100 14,150 100 101 157 +%
23 H.L. 100 13,855 100 100 168 %
24y 1/16 100 13,435 100 79 161 +t !
25 1/8 100 13,570 100 93 150 +t !

30 0 100 13,855 100 101 155 111 96 111 102
31 0 100 13,570 100 108 154 113 106 115 89
32 0 100 13,855 100 102 160 +%
33 H.L. 100 13,435 100 102 153 ++
34 1/16 100 13,040 100 100 159 ++
35 1/8 100 12,915 100 78 170 tt

Lo 0 100 14,150 100 100 161 11k 112 113 98
ky 0 100 14,150 100 103 157 10k 1CT 109 98
b2 0 100 14,000 100 101 174 +t
43 H.L. : 100 13,855 100 97 16k ¥t
4y 1716 100 13,170 100 77 172 ++
L5 1/8 100 12,915 100 72 158

(Continued)

Hairline crack.

Unable to obtain reading.

In two pieces.

Shipped to CERL in July 1976 for laboratory tests. (Sheet 1)




(Issued August 1980) Section 5

Table 1-CERL-FC (Continued)

e s A

Rack Row 3
1978- Readings
1978 1979
Mix Beam Flaw 436 cycle; 529 cycles
No. No. in. %E  &° 48 W
0-1 0 0 111 88 *% %
1 0 109 87 116 92
2 0
3  H.L.*
4y 1/16t
5 1/8
0-2 10 0 106 92 109 92
11 0 10k 98 104 100
12 0
13 H.L.
4 1/16
15 1/8
0-3 20 0 109 9k 111 96
21 0 109 86 110 96
22 0
23  H.L.
2  1/16
25 1/8
o=k 30 0 114 102 110 98
31 0 116 92 11k 95
32 0
33 H.L.
34 1/16
35 1/8
0-5 40 0 11k 92 113 85
Ly 0 109 % 109 98
42 0
43 H.L.
Ly 1/16
45 1/8
* Hairline crack.
##* Unable to obtain reading.
+ In two pieces. (Sheet 2)




(Revised August 1980)

Bean
Ko.

689
6898
6900
6902
6904

6710
6774
6776
6778
6780
6182
o

6788
6790
6792
6808

6812
681k

Batch
No.

19

23

10

Table 2-PR (Continued) Section 6
Exposure Rack, Row 3 {H to E)
1958-1967 Readd] -
{ o 50 751 £) 51 557 555 T

Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles 985 Cycles Cycles
1958 1959 1960 1961 1962 1963 1g6k 1965 1966 1967
& & & I

Type Concrete
Mr 100 10k 103 97 99 101 97 97 97 93
100 103 101 95 98 92 97 9% % 95
100 107 105 9 103 105 103 01 102 102
Alr 100 107 105 9 104 105 104 103 108 108
100 108 105 9 106 105 104 103 10s 103
100 107 105 9 102 102 102 101 103 103
Alr 100 105 103 98 101 102 9% 98 10C 106
100 105 104 98 101 102 99 100 101 10
100 105 103 98 101 104 101 WL 97 99
Air 100 105 103 98 102 104 103 X 102 103
100 102 101 96 9 100 100 100 100 102
100 105 103 98 101 192 100 100 100 0L
Plain 100 108 107 99 97 91 g6 87 B &7
100 109 107 95 88 80 170 €65 k3 Failed
100 105 104 9 100 101 104 106 106 108
Plain 100 108 106 101 103 106 106 106 106 107
100 103 100 95 95 93 95 92 g0 .
100 106 103 95 92 93 85 82 16 Failed
1968-1978 Resdings
5% W0 1633 1B 1959 2099 2235 23w k93 25010 2mT
Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles C(ycles (Cycles
1968 1969 1970 1971 1972 1913 1978 1975 1976 1977 1978
9E 4 9E %E iE SE 9E 9E ZE 4E
Air 10% 102 99 95 95 10% 106 108 119 130 99
%9 100 98 % 95 a1 W7 1 158 108 19
99 101 101 9 98 145 145 115 pti ik 109
Alr 92 9k 90 88 88 93 101 103 9 103 101
% 98 9 R 90 ok 99 102 98 104 113
102 %8 o6 o1 90 101 100 101 99 110 114
Alr 98 98 96 91 9 91 93 9¢ 95 115
98 9% 96 91 89 91 92 24 94 110 109
98 8 97 %5 9% 90 92 96 93 o 107
Adr 95 5 93 95 94 89 89 9 89 [~} oL
100 101 9 101 99 95 103 103 107 109 105
101 105 103 98 100 100 102 106 108 200 102
AMr 9 9 97 90 91 - 89 91 91 9% 9% 96
93 96 96 90 S 89 94 95 97 8y 91
Alr 88 93 91 o 82 82 85 86 8k 80 89
9k 98 98 28 ® 92 92 93 90 ™ 100
AMr 90 87 1] 83 87 18 8o 80 75 70 8
86 - 86 8l 84 19 79 9 w59 58
8 82 84 82 83 15 T2 74 62 87 Failed
Adr 91 86 88 88 871 87 89 89 82 (] 101
87 83 87 ™ T4 83 8L 86 80 79 93
8 83 82 88 8 16 16 9 80 8o 93
Adr 91 39 8 79 81 83 80 82 75 60 86
- 88 8l 86 ™ 3 11 T 3 53 126 99
83 84 86 85 86 86 19 81 bed 117 9
Alr 92 88 90 7] % Bl 85 85 78 88 95
9% 9 93 87 90 85 85 89 81 96 102
10 97 98 95 4 90 90 92 % 86 121
Adr 100 95 97 88 87 85 87 8, 87 82 136
90 88 90 8k 83 16 18 18 78 ) i1
92 a8 90 90 89 87 89 90 105
Afr 9% 93 96 89 89 92 92 g2 88 97 105
o, %o & & & B8 = 8 %2
90 %2 91 8 83 8 82 83 & 105 8

(Continued)
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(Revised August 1930)
Teble 2-FR (Continued) Section &

Exposure Rack, Row 3 (W te F)

1968~ 1978 Readings

1326 180 1633 1802 19:9 2099 2235 2347 453 2510 2171
Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles (Cycles Cycles Cycles

. Beaa Batch 1968 1969 1970 1971 1g72 1973 197k 1975 1976 1377 1978
He. No. Type Cencrete A3 98 1g (4] 23 2E _%E 2E b 32 4E__ _GE
6858 13 Air 90 9 90 87 87 85 86 88 88 89 101
. 6860 91 90 92 % 99 88 81 88 88 90 110
6862 102 101 99 9% 96 102 104 1% 107 109 128
6864 * 1 Air 9 9% 97 0 91 95 94 9% 93 93 108
6856 98 9% 9% % %N 90 90 % % 85 10k
6868 97 % 95 97 92 90 9% 93 89 90 99
. €870 15 Flain 87 85 8%  Faided
6872 97 95 93 Failed
6874 92 0 91  Failed
€816 16 Plain 9 71 Failed
6878 79 76 Failed
£880 82 79  Falled
6882 17 Atr 9 97 Disappeared from exposure rack
€884 102 100  Disappeared from exposure rack
6886 100 9% 98 97 96 99 59 100 g2 99 138
6888 18 Air 0z 100 97 95 i, 96 96 97 97 98 133
6830 100 101 9 S 93 9L 95 95 9 g2 10
6892 102 0r ° 20h 103 102 106 107 107 102 109 137
6694 19 Afr 95 92 90 88 87 89 9N o2 3 €0 128
96 96 88 87 & &5 26 87 53 m 119
£608 103 101 103 160 98 109 109 108 119 8y 121
6900 20 Afr 108 107 105 101 98 110 110 111 126 109 125
6302 105 103 102 100 99 109 10% 107 107 108 131
i’*‘: €904 101 98 101 udo il n7 16 117 21 15 128
T €906 2 Alr 9% 92 9% 107 109 114 114 114 12k 103 135
6908 100 102 99 105 1 13 113 114 118 11f 124
£910 171 100 95 107 11 109 117 16 119 113 121
12 22 Air 103 103 101 109 108 110 111 11 103 103 118
€91k 102 100 98 1 105 113 112 12 nkb 128 k5
= 6516 101 102 100 21h 113 11k 115 115 n7 17 13
= 6518 23 Plain 7% 7 % 9. 95 15 113 115 1 112 138
= o922 107 Failed
__%' &2k 2 Flain 106 Failed

l‘l
&
*

92  Foiled

{Continued}
(Stieet 3)




(Issued August 1980)

Table 2-PR {Concluded) Section 6

Exposure Recx, Row 3 _{¥ to F)

1979- Readinge

2810
Cycles
Batch 1979
lo. Type Concrete IE

8 Alr 106
102
78

97
103
93

105
105
122

130
1z
110

99
86
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{Revised August 1980)

Table 5-PR (Continued)

Beach Row 2 (W to E)

Section 6

118 Gycles, 1969 1271 Cycles, 1510 1440 Cycles, 1971 cles > 1731 Cycles, 1913
Bean v Condt - Condi- Condi~ W Condi- " Condi~
No. Trans long. _tion Trans Long. _tion Trans long. _tion  Trans long. _tion Trany long. _tion
1 128 9% 26 130 9t 3 93 88 26 85 8 28 § § 29
2 98 & 3 ) 87 30 & 73 33 & 75 34 k1]
3 105 87 33 105 90 28 9 73 26 F1] 66 32 22
3 100 10 26 -] m » 57 85 36 [4] a8 3% 31
5 112 R 23 103 9 30 3 78 33 5% 65 26 21
6 %R 100 23 85 101 27 62 5 28 58 e =2 2
1 87 %5 3 81 96 49 [ 83 u8 56 86 Sh i5
8 108 89 67 95 90 52 ke ! s 49 63 13 52 47
9 89 € 36 19 62 53 56 4 L8 34 1t 39 s%
10 92 80 29 8 85 29 58 i 3 33 LU 34 32
1 87 ki) 20 6 81 26 61 62 27 43 %0 18 12
12 88 & 24 81 2] 30 70 ki u0 22 6 26 1
13 ™ 3 30 76 T 27 5 41 0 37 1 21 2
1L 85 97 37 & 97 35 63 [ Ls L3 63 36 %6
15 T4 98 23 € 100 26 6 69 26 26 69 2% 43
16 81 9% 21 78 98 22 0 74 20 26 9% 26 19
17 72 8s (] % 9 5 6 I 70 45 1t 70 70
18 76 75 50 74 88 4 66 63 L2 30 76 3k L1
19 7% 13 68 Th 113 L [ 1 65 37 ] 63 67
20 T8 97 37 83 98 k] st 77 r 56 92 30 L1
_1873 Cycles, 1975 1985 Cycles, 1975 2131 Cycles, 1976 2208 Cycles, 1977 2355 Cyclea, 1078 |
Condi- Condi- Condt- v Condi- 2 Condt- i
Trans long, _tion  Trane  long. tfon  Trens Long. _tion  Trans Long. _tion  Zraps lopg. tion :
18 § 2 3§
2 40 €0 60 U6 53 58 L7 52 54 52 51 52 L]
3 §§
1Y 35 * 1y 16 (3] 93 35 (3] 83 39 2] % »
5 30 + 113 24 t 104 29 1t 10 153 3% 43 Ly
6 %0 §#
1 53 [} 85 L6 " 84 56 " % =] 43 78
8 ;; 70 57 151 sk F 59 5 S5 75 5% LY 5 N
9
10 S0 &2 9% 38 32 % 56 29 8y 1% 8 50
n 22 §8
12 gg 65 103 29 57 93 151 57 87 L33 39 59 46
13
1k S1 40 61 3% 53 68 55 53 64 59 52 60 58
15 5%
16 41 52 m 18 46 106 Lo 45 " 0 u 153 o4 58
17 ki § § 72 a4 i 82 " [ 93 i 3 9%
18 ;g 6 8 33 7 8T 6 L8 8 55 I 1 67 *
19
20 P 5 90 32 13 91 50 L1 a8 55 8% 85 55
2838 Cycles, 1979
Condi-
Irans loog. _tion,
1 5§ 1] §§
2 1% L8 61
3
% 65 ST
5 11 58
6 1]
1 1 ikl
8 136
9
10 6 100
1 1]
12 " 51 51
13
1k 133 7%
15
16 (1 61 51
17 10 188
18 k1 9
19
20 53 63
4 A satisfactory resding vas not obtained. {Sheet 2)

§ Catisfactory puise velocity readings were not obtained in 1973 and 197k.
$§ Shipped beck to Concrete Latoratory.
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(Issued August 1980)

Table 6-PR (Continued) Section 6
=1 Beach Row 2
E No. of Average Condition
Type of Beam 2355 2448
=3 End Ends Cycles Cycles
f Protection Used 1978 1979
! Flush (1) 2 12§  Failed
Flush (6) 2 4 4
' Flush (7) 2 5§ 25
Flush (9) 2 25 18§
Ext (1) L
Ext (2) 4 14 18
P Ext (3) 4
& Bt (M) 4 16 @&
7 Bt (5) b
Ext (6) 4
Ext (7) 4 258§ 258§
b Ext  (8) 4 Lss 788§
:i Total 40

§ Based on 1 beam end.

§§ Based on 3 beams ends.

(Sheet L)
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{Revised Aug.st 1980)

sable 1-WES-¥C Section T

Record of Testing of Concrete Bears for WES Fibrous Concrete Progran
Installed July 1975

Rack Rows L and &

15975~ Peadings
Jul 1975 1976 1977 1978 1979
0 Cycles 146 Cycles 223 Cycles 737C Cveles k63 Cycles

BearMo. load, Ib SR, _fps M g2 2%z ¥ oz 22 .

G- by 9~ by L5-in. Beams
H-3 2120 16,095 100 ¢ 103 = w2 # 101 106
1.1 &340 15,560 91 51 9
1-3 16,315 101 98 97
1k,315 103 102 100
15,590 106 165 101

1%,590 10k 102 100
14,260 103 100 100
16,520 94 93 9%
16,305 99 101 98
14,590 98 9 98
15,060 101 100 99

14,765 108 103 104
14,705 103 103 102
14,150 108 167 105
1%,370 10% 105 102
15,940 106 303 102
15,245 109 165 105

6= by 6- by 30-in. Beaxs

16,235 105 1066 103 103

105 109 100 101
116 100 103
108 9% 101

116 57 103
125 95 101
109 100 101
103 301 100

103 gk n
103 101 97

ST 10 101
14,705 106 160 100

6= by 6 by 36-in. Besms
15,875 303 $6 s8
16,130 109 1k 102
1k,595 106 112 59
1k,455 104 118 56
1%,%95 0k 160 o7
14,565 109 106 103

1%,780 106 109 98
1%,565 106 103 101
14,285 109 100 102
1%,635 0k 108 101
1%,635 103 106 100

1k, 085 108 210
15,075 105 105
1,850 109 109
1%,150 105 106
1%,085 102 12k
14,020 106 112
1k,020 10 112
13,825 116 109
12,110 168 103
1k,635 3107 109

'

88 BEvg8sy

B bkt ot

w0
&

® Loaded beams not tested for SE,
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(Revised August 1980)
Table 1-CRMI-PD (Continued) Section 8
Exposure Rack, Row b (W to E)

19741377 Resdings
Cementitious Mat') Noaminal S 25
Type II  Replace- Cement  Water— 2235 EN 2493 o

< Cycles Cycles Cycies Cycles
co Portland ment Factor Cenent Air 197% 1975 1976 1977
. re  Cement  Material  bags/  FRatio  Content
' Y. _ % 3 cuyd bywe 3 = v _t aR & W e
SM 100 0 2-1/4 0.73  3.9-6.1 70 53 10 9% 60 1% 64  Broken
SB R 69 KR ¥R Failed
121 100 (] 3 0.55  6.3-T.k 62 9 62 93 60 73 "3 65
1M 48 68 ¥R 96 Falled
137 15 Pueicite 3 0.58  6.2-71.6 73 ¢ - — Failed
M 25 MR 66  Failed Failed
138 9% 8 9% 13 R 88 75 79
157 65 Pat cem 3 0.56  6.5-B.7 7 9 -0 9% 68 ol [ 88
154 35 63 9% 62 120 . 60 67 51 T3
178 92 Une D 3 0.55  5.3-T.h 50 6k Failed Failed
178 8 T 9 8 17 69 7 8o ® ,
188 10 Fly ash 3 0.55  6.1-T.7 106 100 105 123 88 77 Lo 68
30
197 100 0 L 052 6.9-1.9 65 o6 69 320 % % 87 72
198 61 94 66 135 53 78 Falled
201 15 Pumicite 5 0.55 5.7-8.5 L8 7 51 51 5’ Lo Failed
20 25 8y 16 B4 96 7L 86 36 67
208 91 19 102 115 68 8o 8o 64
— 23 8o Cal sh b 0.45  bL.5-6.1 52 66 55 116 55 gL Failed
= 238 20 52 13 51 ok L2 93 67 ]
247 9% Unc D ) 0.5%2  6.5-7.8 5 9N 172 116 61 104 61 87
2k 6 82 93 8t 13 o @ 61 6

1T 100 0 3 0.55 6.3-7.4  Broken Broken

138 75 Pumfcite
25

w

0.58 6.2-7.6 104 73 100 5R

15T 65 Nat cen 3 0.56  6.5-8.7 51 19 50 KR
15M 35 51 + 46 R

T8 92 Une 18) 3 0.55 5.3~T.8 0 R 81 -3

188 70 Fly ash 3 0.55 6.1-T.7 51 65 L% R
30

197 100 0 4 0.%2  6.9-7.9 81 68 m®

B

208 15 Pwmicite 4 0.85 5.7-8.5 R
25

B
B OBH

238 8o Cal sh Y 0.45  bk.5-6.1 87 11 82

354 9% Unc D k 0.42  6.5-7.8
2k 6

1+ End of gpecimen tdo rough to obiain satisfactory resding.
XR  Satisfactory reading vas not obtained although 1n attexpt vas made to obtain one,

{Srect 5




{Revised Augus: 1980)

Table 2-CRMI-P (Contimued) Sectios 8 z

Beach Fow 1 (¥ to E) :
1970-1976 Sesdings H
Ceaentiticus Mat'l Nominal a - " E
Type 1T Replace-  Coment  Water- ol e s com o 223 230 :
Portland ment ¢ Factor Cemtnt Atr 1670 Cycles  Cycles Q;C-ga i’{el:s Ql'c es  Cycles :
Cube Cement Materisl® bags/ Fatio Centent 972 197; 913 9T 5 913 .9:;:0 K
¥o. 1 : cuyl byt g o 4 % 4f A
5 100 0 2-1/4 0.73 3.9-5.1  Failed :
) 7 50 Slag 2-1/4 0.76 4.7-6.6 Falled
50
8 65 Hat cem 2-1/4 2.76 5.7-6.4 Failed
35
9 70 Cal sh 21/ 0.79 5.9-6.3 Failed
3
10 8 Unc D 2.1/ c.80  5.5-6.2 * Failed
2
104 88 Unc D 214 0.80  5.5-6.2 t Failed
12 B
1 70 Fly ash 215 0.72 5.5-6.2 ™ 7i & 3 &3 51 Failed
1 K Fly ash 214 ©.73  5.5-6.2 Fail=d
30
=" 12 100 0 3 2.55 §.3-T.4 + Failed
= 12 75 Raicite 3 6.58  6.2.7.6 o 5 = 4 rafred
= 25
= 1 50 Slag 3 0.0 5.8-6.3 100 82 &6 i €5 38 =
50
15 65 Hat cem 3 ©.56 6.5-8.7 82 L8 49 # Lk b1 =
35
36 5 Cal sk 3 .59 5.7-7.0 9N R 9 33 Failed
25
17 92 un:sn 3 0.55 5.3-7.4 98 & 77 #t 7 R s
18 70 Fly ash 3 0.55 6.1-7.7 85 15 Failed
30
1875~ Beadinss

2573 2 2813
Cycler <{ycies  Cyeles
1977 1978 1979

2P ol
1h - 50 Sizg 3 0.60 5.8-6.3 Fajled
50
15 . 65 st cem 3 0.56 6.5-8.7 TFafled
35
17 92 tac D 3 8.55 5.3-T.% g 103 6
8
18 70 Fiy ash 3 0.55 6.1-7.7 Failed
N
x
3
¥
-
7t En2 of specizmen too rough to obtain sstisfastory reading. (Steer 3}

i et Equipment sslfunctioned in 1973.
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{Revized August 1520}

Table 1-PQ {Continsed;

Type Ceaent Type ater

Sectic= §

Best End

By

1673

Condi-

Cycles _tion Cycles

Sea (noreal}

Specimens with Reinforeins har

Fsir

1675-3978 Cbsersations

Condia

233

1975 1975

[=0 Condi- Condi-

Cycler _tion cies  tiom {ycles _tiom GOyeles

159 Fair 5271 Fair®* 817 Fapr  5h%h

Otssrsatione

® approxipately € fn. saved off ope end iz IFT5 for lalcratory tests Yy FCA.




(Revized August 1980)
Table 1-5C (Continued)

Beam Mixture

No. No.

8 R KB F

1

1
2
2
2

Cement/
Aggregate
Ratio as

Shot be \ft:
1:3.5
1:3.5
1:4.0
1:4.0
1:%.0

Position
of Panel

¥nen Shot

Yertical
Vertical
Vertical
Vertical

Vertical

Type
Cement

11, A
11, A
11, A
11, A
11, A

Fine

éﬂsl’ee&te

Sand A
Sand A
Sand A
Sand A

Sand A

Reinforeing
Mesh

Yes
Yes
Ho

Yes

Yes

Section 10
Exposure Rack, Row 5 (W to E)
1975~ Readings
1793 1939 2016 2163 2256
Cycles Cycles Cycles Cycles Cycles
1975 1976 1977 1978 1979
b33 iE e ZE iE
96 101 202 NR NR
10k Failed
123 128 91 KR NR
105 121 107 iR R
78 81 HR* R KR

# NR denotes & satisfactory reauing could not be obtained.

(Sheet 2)
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(Revised August 1980)°

Table 2-SC Section 10

Record of Testing of Concrete Bemms, Missouri River Division Program

1965~ (Installed November 1965)

Exposure Rack, Row § (W to £)

1%2-1%]2 Readings
> ki) i 1104

[4]
Alr  (ycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles

Beam Mixture Type Fine Coarse Content 1965 1966 1967 1968 1969 1970 1971 1972
Mo. _No. ~Coment Aggregate Aggregate __ b 4k 4 4t _4E 4 I 4 45
sC-1 6 I,D Sand D Gravel A 745 100 92 o 100 100 101 % 65
sc-2 & I,D Sad D  Gravel A 7.5 100 97 9 % o 9N 73 L9
5C-3 6 I,D Sad D Gravel A 1.5 100 102 102 100 102 102 80 65

1973- Readings
1240 1393 1495 1643 X 1865 1958
Cycles Cycles Cycles Cycles Cycles (Cycles Cycles
973 1974 1975 1976 1917 1916 1979
38 _fE _%B _4E 4B I @

861 6 I, D Sand b Gravel A 7.5 89 81 80 82 KR Failed
8C-2 [ I, D Sana D Gravel A 7.8 NR Pailed
s¢-3 6 I.D Sand D Gravel A 1.5 45 R R R NR ¥R Falled

NR denotes no reading vas obtained even though an attempt was made to obtasin one.

L

N

W




(Revised August 1980)

Table 1-BFS (Continued) Section 11

Exposure Rack, Row 5 (W to B)

1968 1965 1970 197 1972 1973 19T 1975 1976 11T 1978 1919

LT U S EN SN N N NN N I =
IsT-k PEFS No. 3 109 110 112 12 100 Failed -
18T-6 120 117 120 12 105  Failed
1971-8 122 11l 113 114 99  Failed
18T-10 113 1k 110 103 193 97 97 s€ 148 116 ok 109
187-12 n 12 112 L 116 100 102 102 127 SR HR  Fajled
15T-14 113 11k 108 108 110 98 98 100 102 102 uz n7
157-16 106 102 12 w2 w1 15 19 19 NR 1R NR  Falled
1sT-16 105 103 103 109 116 104 150 152 ] NR MR Failed

25720 PBFS Ho. b me w8 16 my 122 122 153 153 0 NR 0 NR KR Falled ' :
25T-22 17 121 s oz 123 154 15k 160 HR R NR  Falled

257-24 120 135 120 122 118 123 18 123 184 N 155 KR

237-28 1225 123 9 ey 123 109 98 00 b7 NR BR  Failed

237-30 123 125 18 123 127 110 17 18 122 11 147 NR :

257-32 125 126 120 123 ;283 10 11 112 121 136 kR R ;

257-34 19 120 Ub oyg 336 123 1% 128 3% 135 135 ¥R ¢

257-36 17 18 % ng 335 119 165 165 NR 1R MR Failed :

1968-1979 Readings
1551 3695  1BWB  20i7 217k 231k 2653 2565 2711 2788 2935 3028

Cyclas Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles

(Continued)

195621967 Readl
cygl c;mi Cyaf Cy : ¢, c371 Cycl c;T f c?cog cﬂo cymo c;'gfl’6 :
€5 cles cles cles (ycles cles cles cles es cles cies es z
195 1957 1958 1959 1960 1961 1962 1963 1984 1965 1966 1967 .
- Bean No. Cement 23 33 £ _$& £ _ge %E $E = b z
851-128 Type II PCt 100 121 128 10 125 120 120 121 121 18 121 120
85T-1%0 100 117 123 125 123 né Ik 116 116 317 14 j51)
8s1-132 100 120 126 12%6 122 15 n 12 108 108 10 10
85713 100 125 133 13 132 123 125 123 122 18 120 .18 :
8s7-136 100 123 132 132 a :
851133 100 123 129 133 128 120 122 121 15 15 nz U :
8s7r-1%0 100 123 130 132 128 120 120 122 120 120 120 119 :
-5 S L] 100 123 130 131 129 119 121 123 18 116 116 116
8sp-14k 100 127 135 136 13 124 126 122 122 122 122 123 B
9ST-146 PRFS* No. 8 100 ne 120 120 120 110 s ns 112 112 m 11 =
95r-148 100 12 120 120 120 13 m 13 11 m u1 1)
9ST-150 100 112 121 122 121 1L 16 16 13 13 115 15
95T-152 100 114 122 124 122 ns6 nt 16 124 113 116 18 =]
9ST-154 100 13 123 123 123 14 né 17 14 11 11k 115 =
9ST-156 100 110 119 119 *» 3
95T-158 100 111 17 118 117 107 108 106 103 105 103 1%
957160 100 109 116 7 18 110 m 109 107 103 105 105
957162 100 11 118 120 119 10 110 108 106 102 106 106
105T-164 Blend: No. 2 100 16 12k 128 2 120 120 19 118 116 18 117
1057-166 , 5 100 115 120 123 120 113 115 16 109 109 109 110 H
105T-168 nat cem A, 100 107 113 115 351 104 107 103 01 98 91 93 5
105T-170 20%tt 100 114 121 123 " :
105T-172 100 113 121 12 122 12 1m m 107 105 103 105 i
108T-174 100 110 17 120 17 108 110 108 105 103 100 9 I
10ST-176 100 12 119 122 119 m 113 m 109 106 106 110 . 5
105T-178 100 11 118 120 18 110 10 m 110 108 106 108
10ST=180 100 11 117 119 117 108 109 107 102 204 101 101 "
_ 1157-182 Blend: No, 2 100 109 115 115 113 104 108 102 91 ol 9% 93 .
: T, 1157184 PBFS, 75%; 100 105 110 113 113 101 103 101 9% 8 89 89 e
§i H 1157-186 nat cen A, 100 108 1:4 116 b1 102 105 103 96 ol 92 92 N
=t 11ST-188 254 10 19 125 129 128 120 124 121 116 19 B8 17
11SP-190 100 RN 118 120 ne
118T-192 100 109 117 118 116 106 102 208 206 113 115 17
115T-19% 100 110 118 17 116 104 106 103 95 T2 78 K
1157196 100 106 1k 111 109 93 92 92 83 81 ok 93
115T-198 100 106 113 115 112 101 103 101 95 92 90 90 i
125T«200 Blend: No. 2 100 106 110 112 110 100 105 100 95 92 90 90
125T7-202 PEFS, T0%; 100 101 109 109 105 83 95 9k 92 & 8 3y
1257-20k nat cem A, 100 9 103 103 101 88 89 89 84 15 72 71
125T-206 100 100 104 100 100 84 87 78 Th 70 62 60
125T-208 100 102 106 104 10k 90 92 a5 79 Th 69 69
125T-210 100 111 117 116 16 103 107 103 100 a5 97 97
125T-212 100 113 120 126 121 109 110 110 107 104 101 100
1257-214 100 117 123 126 124 114 118 118 1 106 10% 107
12sT-216 100 120 126 128 e

*  Fortland blast-furnace slag cement.
% Returned to laboratory 1959.

+ Portland cement.
1 Nat c¢er = natural cement.
Ni A satisfactory rerling was not obtsined although an attempt was rade to obtuin one.
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(Revised August 1980)
Table 1-RFS (Continued) Section 11

Exposure Rack, Row 5 (W to E)

____1980-1079 Readings
T 1695 1848 2017  o17h  23lh 2453 2568 271l 2188 2935 3028
Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles Cycles
1968 1969 1970 1971 1972 1973 197 1975 1976 177 1918 1979
£ £ & r & & £ ¥ & _E _x _5

I

Cement

35T-38 PBFS* No. 1 126 124 121 18 97 105 107 R R
35T-42 123 18 n7 115 128 M

3374l 102 9% NR
387-46 98 97 NR
3ST-48 116 MR NR
3ST-50 121 14 17
35T-52 118 m 14
3ST-54 128 HR

LsT~56 126
4ST-60 126
hsT-62 116
L3T-64 122
Ls1-66 123
157-68 119
4ST-70 119
Lst-72 220

b Tvooowy
o
=qzxgxgg
=gx3g

b
® e
N
g

5ST-7h 110
587-76 104
gg-gg 107

- m
537-84 120
557-86 109
557-88 110
557-90 102

65T-92 120
657-96 124
65T-98 121
687-100 118
€55-102 124
65T-120% 114
6ST-106 119
6sT-108 s

78T-112 117
77114 116
75T-116 121
757-118 126
75T-120 13

8T-122 14
7sT-124 111
75T-126 13

857-128 16
957-130 112
85T-132 X 110
85T-13% 19
8sT-138 115
8sT-1%0 121
857142 114
85T-14

93T-1k6
95T-148
987-150

E ©BRe8ss? s8sz353
VT LR ELE

C

)
137
113
9%
106
i
MR
D
D
12
NR
R
R
¥R
®
138
MR
ok

Blend: No. 2
PBFS, 80%;
aat cem A,

201t

Broken

{Continued}

Portland blast-furnace slcg cement. (Sheet 3)
Portland cement.

Nat cem = natursl cement.

A satisfactory resding was not obtained although an attempt was made to obtain one,

Specimens so deterjorated that no realing can be obtained.

Mizsing.




(Revised August 1980)
Table 1-SSFE Section 12

Record of Testing of Concrete Specimens for Specimen Size-Frost Effects Investigation

1968- (Instailed Dec 1968)

Exposure Rack

1968-1975 Readings
0 Cycles, 1 139 252 51 618 758 97 1009
-—gxm—-}—ﬁ. Cycles Cycles Cycles Cycles Cycles Cycles Cycles
Alr se 1969 1970 972 1972 1973 1974 1975

T M e B e e FE RE PR R PR
3-1/2- by 4-2/2- by 16-in. Beams

15,465 102 107 107 100 18 9 18 102 15 96 16 19
15,930 o 99 10 96 M9 8 119 9% 117 9 18 10
16,420 100 95 108 8 19 8 19 8 19 93 105

15,740 102 104 108 n8 8 120 g% 122 101 95
16,420 100 100 109 93 19 79 17 85 117 103 m
16,420 9 9% 110 91 120 83 18 91 18 98

16,120 101 gz 11 9% u9 8 117 % 9%
16,320 100 110 8 18 75 16 % 18

ROS-bA
ROS-LB
ROS-LC

RO8-SA
ROS-5B
ROS-5C

ROS-6A
ROS-6B
ROS-6C

99
16,320 100 9 0 8& 17 75 115 8 104

6- by 6- by 30-in. Beams

24,795 nk 15 2 w1 g
14,705 116 126 M1 121 9
15,335 1005 108 104 101 81

2-ft Cubes
15,210 0t Kt 8
15,265 100 ¢t 94 ¢t ]
15,150 00 ¢ 97 ot 80
18- by 18- by 36-in. Prisms
102 106 99 107 8 105

102 102 100 13k 87 16
103 108 100 108 90 108

1976 Readings

1379 1472
Cycles Cycles
1978 1979

= o
3-1/2- by 4-1/2- by 16-in. Besms

113 10% 113 22
17 9% a8 22
ns 8 19 20

.

.

121 93 122 22
122 8 n9 20
121 87 122 20

ur 6 s 2
108 81 113 19
108 86 113 19

6= by 6- by 30-in. Beams

115 10% 119
I 02 ng
105 96 101

»

. .

&L g e
by

2=t Cudes

105 + 106
91+ 203
97T ¢t 9B

18~ by 18- by 36-in. Prisms

ROG-4 106 108 107 103 99 105 107 107
*ROS-5 118 110 18 106 120 110 118 107
ROS-6 112 110 112 10k 110 189 108 L4

# Alr content ¢ ained oa each batch; six batches of concrete were made for this investigation.
u‘ Slump was 2-1/ 1in. for these batches; slump of all other batches of concrete was 2 in.
t Unable to obtain satisfactory flexural frequency reading on these cubes.




(Rovised August 1980)

Table 1-TP Section 17

Record of Testing of Trumbu'l Pond Dam Concrete Prisms
1972~ (Installed June 1972)

Exposure Rack, How 3
Cementitious Ma- 1972-1975 Readings

terfal, lb/eu yd O Cycles, 1972
Tvee IT Taise 140 Cycles 276 Cycles 388 Cycles

Replacement Portland Velocity 19713 2974 1975
Priss No. _Material Cement FlyAsh £ _fes  #° g @0 SE ' o_w

Cem-1 None 273 100 13,760 100 13 11 113 109 98
Cen-2 None €6 273 100 100 217 101 115 11k

13! 127
Cen-3 None 66 273 100 14,220 100 101 108 100 99 126

FA-1 Fly ash* 192 100 13,335 100 18 113 108 107
FA-2 Fly asn#* 192 100 13,275 100 125 116 121 116 98
FA-3 Fly ash* 192 100 13,335 100 120 92 106 106 End gone

B 1%%’5— Rea.d_lﬁgs
534 Cycles Cycles Cycles Cycles

1976 1977 1978 1979
% £ f e W om
7% W MR NR  Feiled

109 102 106 NR 104 NR 106
100 91 97 NR 105 KR 88

19 R NR  Failed
106 NR NR  Failed
- - - Failed

by

o000 oCQ
2838 K&AR

® 35 percent replacement by solid volume; all prisms contain type II portland cement.
¥R “enctes & satisfactory resding could not be obtained.




{Revised August 1980)
Table 1-4.54 Section 14

Record of Testing of Prisms Made for Investigation of 4-1/2-in. Aggregate Concrete

1968~ (Installed Dec 1968)

Exposure Rack, Row 2

1968-1972 Reedings
139 _292‘“'6 75Y 518

2 ?ﬁfle:e 1963 Cycles Cycles Cycles Cycles

Replacement Velos 1969 1570 1971 1972
Materiel B o o e & W

None 100 16,130 100 87 102 106 105 9 62
None 100 16,130 100 96 101 105 104 91

2 B

None
None

e
0o

100 15,705 100
100 16,085 100

103 102
9 9%

103 88
103 110

e 8

101 89
87 KR

None
None

100 15,705 100
100 15,750 100

O D N

83 8
109

108
116

206
103

102 65 97 Failed
07 105 96 103

Vot e

.

00 vo o <O

04 122
9 120

111 106
108 103

Fly ash#
Fly ash#

Fly ash*
Fly ash¥

100 16,4k 100
100 15,045 100

8 8% 8¥

[

100 15,790 100
100 15,665 100

88 ge 8

[
88

Fly ash*
Fly ash¥*

100 15,625 100
100 15,545 100

[

ER E8 B8 EE BE BE#
]e

M OO0 00

VI

1973-197] Readings

758 Cycles 894 Cycles 1006 Cycles 1152 Cycles 1229 Cycles
1973 1974 1975 1976 1977

ZE §v2 EE 172

17 86 75 61 72 67 93 1% 90 18
¥R - Failed

2

se % _se e g _&°

Oct 1967  Kone
Oct 1967 None

Nov 1967  Nonme
Dee 1967 Kone

92 92 KR 98
Failed

.54 134 Failed
Fafled HR

oo o w® oo VO s

Apr 1968 None
July 1968  None

Apr 1968  Fly ash®
July 1968 Fly ash*

June 1968 Fly ash®
July 1968 Fly ash®

July 1968 Fly ash®
July 1968 Fly ash®

0
0
0.
0
1
1

101 98 92 92 ) 37
107 100 100 Failed

oo

95 86 86 66 o
93 10% 87 81 79 11

Lo

Failed 95 ailed
13 HR Failea

e b

1978 Readings

1376 Cycles
1978
=

Mix 1, Rd 1 Oct 1967 Failed
Mix 5, Rd 1 June 1968 Failed

® 30§ replacement by sol1d volume; all prisms contain type II portland cement.
a* NR denotes a satisfactory reading could not be obtained.
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Sulfur-Infiltrated Concrete Specimens (Installed A t 1

{Revised August 1980)
Table 1-SIC

Section 15

6

Specimen

Eo.

81-6

1976- Readings

0 Cycles, 1976  T7 Cycles, 1977 224 Cycles, 1978 317 Cycles, 1979
Pulse Veloe, fps e 2v2 2
ke x B-in. Cylinders
14,620 96 102 1
15,360 8 97 70
15,360 93 18 65
15,505 81 9 Tl
16,500 9 11 58
14,185 86 88 L3
15,875 83 87 €8
15,505 86 91 68
16,105 85 81 T
15,150 88 88
16,835 17 7% 60
15,360 89 91 60
15,875 87 a1 21
16,665 81 16 61
13,550 100 89 63
16,180 18 88 68
15,505 87 9 66
16,025 8s 78 69
3 % 6-in. Cydinders
15,150 110 106 84
14,880 120 pLT 106
15,970 109 109 86
15,060 108 3 69
15,245 108 105 13
15,430 106 117 86
15,625 107 89 19
15,625 107 89 79
15,060 108 108 €6
15,245 105 93 93
15,335 104 98 7%
15,245 102 99 88
15,255 112 132 88
15,825 98 m 82
15,825 i 98 92
15,430 109 91 5%
15,825 104 98 %9
15,530 109 86 91
15,530 109 109 73
15,060 1% 95
13,890 112 119 106 °
14,285 106 136 95
1k,970 97 109 1
1%,795 112 112
15,150 110 100 12
15,705 117 100 9%
14,705 117 128 80
1k,705 109 113 12
14,970 109 102 60
1k,880 120 100 100
14,705 109 113 100
14,886 126 129 106
1%,850 113 120 81
15,970 102 102 97
1%,795 102 11 -
1L,970 102 - —
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(Revised August 1980)

Table 1-RCC

Record of Testing for Roller Compacted Concrete

(Installed at Treat Island in August 1977)

Section 16

Exposure Rack, Row 6

1977- Readings
0 Cycles, 1977 _ "'147 Cycles, 1978
Pulse Pulse

Beam Velocity o Velocity
No. %E fps V- %E fps 1v2
17257-7 100 13,160 100 Failed
17257-8 100 12,930 100
17257-9 100 13,045 100
17258-7 100 14,020 100
17258-8 100 1k4,150 100
17258-9 100 14,425 100 Y

e

o il gl B ot

st

E

B b




(Revised August 1980)

Table 1-LTS {Continued) Section 17

(Installed at Treat Island in July 1955)

1975~ Readings -

2729 2675 2952 3009 3192

- Cycles Cycles Cycles Cycles (ycles

Spec Pro- Y15 1916 1917 1978 1979
No.

No. Type Mo. $E S° _3E s s i

5693¢ 1V  haaw 125 % 137 Failed
5694C 121 ¢ 121 135 136 149
5695C 105 ¢+ 123 95 100 110
s696c Ir 2l w02 113 91 HR iR
5697C 12 ¢ 136 112 123 123
5698C 100 + 100 17 o 123
5699C 1V L1ee 1310 $ 107 108 NR 117
= 5700 1m ¢ 108 128 130 131
- 5701C 106 ¥ 107 107 u3 13
5702¢C I 16 97 % 106 122 133 13
5793C 96 & 101 102 105 112
. 5705C u2 ¢ e n7 122 122
i
E ] 5705¢ ¥ 51 38 + 12 121 133 137
f 5706C 95 ¢ 100 68 68 12
sT01C 69 ¢ 88 88
E ST08C I 13 93 4 9 91 89 99
. 5709C 101 ¢ 102 99 106 m
1 5710 ng * 1 125 123 123
= spc 1 1 126 ¢ 123 139 1S 143
= sT12¢ 127 ¢ 130 136 15% 166
13 5713¢ 132 #1327 167 153 159
= £
E STisc Ir 23 135 ¢ 137 139 151 138
= S715C 128 ¢+ 129 136 150 153
1 snéc 129 ¢+ 12 1@ 138 1w
=F ST17C 11 25t 136 ¢ a3 150 151 1LB
= 5T18c 130 % 132 13 136 154
:g 5T19¢C 126 %+ 126 133 141 F15Y
§§ s;2oc I 193 125 ¢ 127 133 2 2
5721C 130 ¢ 137 138 ks 149
= 5722C 127 ¢ 128 135 HR SR
5723¢ 1 19¢ 136 ¢ 137 137 k9 160
5T24C 139 ¢+ 13 150 128 132
s725¢ 136 ¢ 130 133 1k ko
S726¢ 1 12t 132 ¢ 137 137 %3 136
5721C 1 ¢ 132 130 139 137
5728¢ 133 ¢+ 133 130 143 164
5729C 1 17T 128 ¢ 128 130 136 138
$130C 130 ¢ a3 130 128 132
ST31C 118 ¢ 122  Failed
$733¢C 155 %+ 1Sk Failed
5T34C 156 % 156 Fafled
S135¢ I 1% 1 #0133 patled
5T36C 106 ¢ 110  Fallea
5731C 110 ¥ 125 110 18 17
5738¢ 1r 22t 11T ¢+ 18 129 a7 117
S739C 132 ¢ 3 132 332
$7%0C 136 4 136 Fallea

® Cements &3 and Y3A made at same plant.
8% Cements 1h, 24, and 5] made st saze plant.
4 Cements 25 and 33 made from sooe major rav materislsa.
1% Cements 12, 22, snd 31 sade at ssme plant.
$ End of specimen too rough to obtain satisfectory resding.

$v° date discontinued.

{Steet 9)
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{Revised August 1980)
Table 1-LTS {Continued) Sectica 17

(Installed st Treat Island in July 1955)

o= Readings

197
Cement 2729 2575 2952 3099 3192
Cycles Cycles Cycles Cycles Cycles

Jpee- Pro- “yors 1976 1977 19718 1979
Mo. Type Mo. SE I° _SE_ _SE_ gz _fE_
5T%1C IIT 33t 187 ¢ 150  Felfled

5Th3C 139 ¢+ 113 1o NR ER
STLC T FULLIES DL nk 1y 150 18
5T45C 119 ¢ 12 119 137 137
STU6C Missing

STH7C II 2hes 124k ¢ 123 124 119 152
5748¢ 118 ¢ 119 13 146 14
S7h9C n3 ¢ 17 ny 108 108
5750C 1 194 129 ¥ 130 135 139 %o
5751C 1271 # 132 132 139 139
5752C 131 ¢ 133 133 145 155
515% I 18 107 # Failed

5754C 115 % Failed

5755¢C 134 ¢ Failed

5756C IV L3% 133 ¥ Failed

5151C 123 ¢ 123  Failed

5758C 128 3 128 130 128 129
5759C Il 224+ 112 ¢ 112 27 133 13
5760C 131 % 133 14} 17 165
5T61C 13+ 13 135 151 152
s762Cc IV k3* 120 ¥ 122 120 126 13%
5763C 132 ¢ 133 132 138 136
ST65C 125 ¢ 125 125 ¥R xR
S5T65¢ I1I 25t 129 ¢ 130 128 136 135
ST66C 12b % 126 Failed

5767C 128 ¢ 12u 126 326 127
5768 II 23 118 % 120 119 126 132
5759C 119 % 120 19 136 136
5770C 133 ¢ 133 122 126 127
ST7IC I 17T 16 3 16 116 133 131
5772C 126 2L 120 126 12%
ST73C no # 12 112 1]

STTAC IV L3A® 130 ¢ 128 160 160 15%
5715C 133 ¢ 13 ke 133 13
5776C 2 ¢ A 1k2 162 165
5777C I 16 128 ¢ 3R 133 HR

5718¢C 119 # 10 118 125 122
ST79¢ 130 ¢ 12k 123 152 156 .
§780C 1XX  3tt 136 4 Falled

5781C 163 $  Fafled

s182¢ 160 % Failed

5783C III  33¢ 157 % Failed

S18%C 155 3 Faiied

5785¢C 156 % Failed

s8¢ 1 3264 107 10 110 156 150
ST81C 11 3 15 17 122 122
5788¢ 117 ¢ 17 122 133 136
5789C I 198 129 ¢ 130 112 117 13
5790C 130 ¢ 125 133 1k2 pth S
$791C 119 ¢ 9 1% 12 121
5792C 1 ¢ W ¢ 13 126 129 127
5193C 00 3 103 103 103 10%
S795C 128 ¢ 132 133 15 163

{Continued)

® Cementr %3 and 53X mede at same ylant.

#%  Cements 15, 2k, and k1 made at sawe plant.

4+ Cements 25 and 33 made from ss=c major rav materials.
++ Cesents 12, 22, and 3l sade at same plant.

1 Fnd of specimen toc rough to obtain satisfactory resding. "2 data discontinued. { 10)




(Revised August 1980)
Table 1-LTS {Continued) Section 17

(Installed at Treat Islend in July 1955)

1975 Readdngs

2729 2875 2952 3099 3192
Cycles Cycles Cycles (Cycles Cycles
1975 1976 1917 1918 1519
R S S
135 130 128 130 137
HR

112 13 155 ¥R
107 106 107 109 110

Cement '
Pro-

125 119 19 137 135
162 1%2 142 152 166
141 146 130 158 148

12% 122 124 132 131
112 n3 115 1Ly 1%
116 ¢ 116 116 12 121

116 116 120 126
115 115 Failed
99 103 108

12 115 il
1k2 152 1%
120 123 111

102
95
125

123
ok
122

|

AR,
pple?

15
120

(

135

{Continued)

Cements 43 and kA mde al wnnet plant.

Cements 1k, 2b, and M1 made st sss¢ plant.

Cements 25 and 33 msde from same major rav materials.

End of specimen t00 rough Lo obtain zatisfactory reading. sz data digcontizusd.
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{keviscd August 1330)

Table 2-175 {Continued) Section 27

{Installed st Treat Island in July 1§55)

1975- Readinss

2129 2675 2952 3099 32

Spec- Cezent Cycles c)":lfs Cycles Cycles Cycles
ren Fro- 1975 1976 1977 1878 1979
Mo Type No. SE I S g2 % 3
58u9¢c 1 16 119 #2124 118 9¢ g%
5850C 127 ¢ 127 129 i3 133
5851C ns 115 13% 13 148
s852¢ 1 13 106 ¢ 103 0 i1 12
5853C 19 ¢ 120 120 158 157
585LC 123 ¢ 1 13 150 140
5855C IIX 31t 155 3 166 158 155 152
5856C 123 % Failed
5857¢ 162 % 176 Fafled
5358C II  2kee 127 ¢ 132 1 127 127
5859C 121 3 122 Failed
s86cC 70 ¢ 62 128 117 116
s861¢ I 1hee N 9 37 107 1
5862C 16 ¢ 115 117 116 117
5863C 15 ¢+ 18 105 213 114
sgekc 11 23 1k ¢ 117 13k 119 122
5865¢C 7 * 79 77 R 5E
5866C 971 + 102 Fafled
s867c I 22 108 ¢ 110 il KR R
s868C 112 ¢ 116 118 119 1z2
5863¢C * t  Fajled
s870¢ I 193 1k ¢ n7 12% 126 26
s871C 120 ¢ 125 127 103 108
5872C 99 % 107 109 97 98
5873C I 12¢¢ 87 4 92 102 101
s874¢ 09 ¢+ 112 11 13 117
5675C 127 ¢ 123 12% 119 151
S876C ¥ 51 125 % 1127 I 126 130
$877C 88 ¢ 95  Failed
5878¢ 123 4 126 128 126 126
s874c IV k1 12y )0k 125 113 H
5680C 113 ¢ 1k 13% 120 11 .
5881¢ 106 * 135 135 17 X
5882¢ I 17 k¢ 2 312 18 127
5883¢C 125 # 123 123 123 123
588k¢ 123 ¢ a2k 125 156 150
5855¢ I1 25+ 1k # 0k 186 134 113
$886C 1ns ¢ na 219 ug 1% .
5887C 3% ¢ 138 136 2 125
s888c II 22t 132 ¢ 135 13% 132 132
5889¢ 17T ¢ 120 352 128 127
130 ¢ 133 158 138 156

% Cepents 1h, 24, and Al mefe st sxse plant.

+ Cemeats 25 sxd 33 made from same 2ajor rav swterisls, -
14 Cements 12, 22, and 31 =sde at same plumit. -
$ End of specimen t0o rough 20 obtain satisfactory readimg. I¥° dste discontizued. {sheet 12)




'

oy,

{

(Revised August 1980)
Table 1-NED

Record of Testing of Coxcrete Specimens from Charles River Dam, and

Smelt Brook lLocal Protection Project {(Installed August 1976)

Exposure Rack, Row 3

Readings

LY

AT

0 L e

! |
R AT

0 Cycles 77 Cycles 224 Cycles 317 Cycles
1976 1977 1978 1979
Pulse i
Veloc

48 fps  W° 4E %E WO W
1 100 16,000 100 2100 118 103 109 98
2 100 16,130 100 106 111 110 111 98
3 100 16,000 100 107 107 105 105 102
I 100 17,240 100 113 17 98 113 93
5 100 17,700 100 108 11 95 111 93
6 100 17,250 100 115 109 83 107 86
1 100 16,130 100 107 109 102 111 92
8 100 16,260 100 106 105 102 107 105
9 100 15,750 100 105 105 120 114 100
10 100 16,130 100 116 109 107 110 98
11 100 16,530 100 112 112 101 112 9l
12 100 16,000 100 111 111 100 113 100
13 100 15,750 100 108 109 105 108 102
1k 100 15,875 100 105 106 100 106 100
15 100 15,750 170 107 108 101 106 103
16 100 15,875 100 105 106 106 10L 100
17 100 16,130 100 99 108 100 102 100
18 100 16,260 100 107 109 98 106 100

Section 18

i e

e
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Key tc Section 19

7i:;, - {Issued Augusé 1980)

BT *

-

v

J e s g

CqﬁcrétSePolymer Materials
Inwtext' ‘
\Agg:ééaﬁés: Coarse; natural gravel, .Clear Creek ]
Fine, natural sand, Clear Creek ]
Cemérnit; Type II blended (Lab. No. M=6800). :
PIC Catalyst: D-ATO
Vinyl EFter Resin: —Doﬁ"ﬁerakape k70
. j
|
- . - o § L
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. (Issued August 1980) Section 19

LU 0 e’

Concrete~Polymer Materials

51

In July 1978 twelve 6- by 6~ by 30-in. beams were installed at

half-tide elevation for the Water and Power Resource' Service (formerly

.
e o

USBR) to investigate the durability and performance of polymer and

polymer-impregnated concrete., The polymer concrete specimens represent

two mixtures, one usirg methyl methacrylate (MMA), and one using vinyl

"
gl ol 1y 4t

ester (VE). The polymer-impregnsted specimens are portland cement con-

crete (PCC) that was impregnated with MMA by vaecuum and pressure soak.

The program also includes control specimens of portland cement concrete

ot bty gl

with no treatment.

Table 1 contains pertinent data on mixture designs. Table 1-CPM

g

contains the exposure records of the specimens tc date.

e
ilod ot o
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(Issued August 1980)

Table 1

Mixture Design Data

Section 19

WPRS Concrete Specimens for Tests at Treat Island, Maine

Material

Design Data

Portland Cement Concrete (PCC)

y;

ofliklgn,

ey

€

Polymer Impregnated Concrete (PIC)

Polymer Concrete (PC)

Aggregate -~ natural sand and gravel
ravel - 57 percent, 3/b4-in.
maximum size 5
Saad - 43 rercent )
Cement - Tyne II blended laboratory
cement, 672 1b/ya3

Water/Cement ratio - 0.43

Slump - 3 in.

Entrainea air - 3 percent -
28 dasy fog cure 5 -,

Compressive strength - 6000 1b/in.

PIC specimens made from the PCC
specimens
Full impregnation (vacuum and
pressure soak
Monomer - MMA
Polymer loading - 5.3 percent
Catalyst - 0.5 percent

Aggregate -~ same as PIC and PCC
MMA - PC
Monomer - T percent (97.5 percent
MMA + 2.5 percent TMPTMA)
Catalyst - 1.5 percent BP
Promoter -~ 0.5 percent DMA
Coupling agent - 0.5 percent
silane
VE - PC i
Resin - 7.5 percent vinyl ester !
Catalyst - 1.5 percent MEKP :
Promoter - 0.5 percent CoN
Coupling agent - 0.5 percent
silane




(Issued Augt * 280) Section 19
Table 1-' ™

Record cf Testing for Coa. -sie-Polymer Materials

(Installe? July 1978)

Exposure Rack, Row T

1978~ Readings
0 Cycles 93 Cycles
1978 1979
Pulse
Veloc

% fps | W 4E WO

100 13,965 100 109 98
100 13,965 100 106 99
100 13,965 100 102 99

100 16,130 100 158 87
100 16,130 100 158 84
100 16,130 100 156 85

100 15,245 100 91 93
100 15,335 100 98 9k
100 15,530 100 98 90

100 13,660 100 152 96
100 13,515 100 13 93
100 13,660 100 154 91
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(Issued August 1980) Key to Section 20

Cement -Replacement and High-Range Water-Reducing .Admixtures

In text and tsbles:

Aggregates: The aggregates were supplied by Brunswick Ready-Mix
Concrete, Ltd., Aggregate Division, P. 0. Box 270,
Grand Bay, New Brunswick, from their glagdon Pit.

Air-entreining admixture: The air entraining agent was supplied
‘ by W. R. Grace & Co., Ltd., 66 Hymus Rd.,
Scarborough, Ontario, in a plastic con~
tainer labeled "Darex AFA Liquid." This
material was supplied by this firm in
response to a request for a sulphonsted
hydrocarbon, type A.E.A.

Cement: The cement was supplied by Canade Cement Lafarge, Ltd.

Slag: The slag was delivered in metal drums from Standard Ind.,
Hamilton, Ontario.
High-Range water reducers: "A" - Mighty 150, Atlas Chemicals,
Brantford, Ontario.
"B" - Melment L10, Sternson, Ltd.,
Brantford, Ontario.
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(Issued August 1980) Section 20

Cement Replacement and High-Range Water-Reducing Admixtures

In October 1078 concrete specimens from e Canaedian research program
were installed at Treat Island to investigate the effect ¢f cement re-
placement with slag and the effect of high-range water reducers on the
durability and performance of concrete exposed to severe weathering in a
marine environment. There has been a discussion of the possibility that
the construction of merine structures in the Maritime Provinces could
possibly benefit from the slag and fly ash being produced in these areas.
It is intended that the exposure tests will identify the possible bene-
fits from the use of these materials. The program will also provide data
on the effect of recently developed high-range water-reducing admixtures.

The variables include three water-cement ratios, two types of port-
land cement with or without slag replacement and with or without air
entrainment, and the use of two high-~range water reducers.

Tables 1-U give information on the concrete mixture, the propor-
tioning, properties of the freshly mixed concrete, and aggregate gradings.

Tables 1-CR and 2-CR are records of testing of the concrete prisms and
cylinders over the years.
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(Issued August 1980)

Table 1

Concrete Mixture Description

Section 20
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Series % Slag* Cement Type** Water to Cement Ratio
AOL 0 10 0.k
02 25 10 0.4
03 25 10 0.4
ok 25 10 0.4
05 0 10 0.k
06 k5 10 0.b
o7 45 10 0.4
08 ks 10 0.k
09 0 10 0.4
10 65 10 0.4
11 65 10 0.4
12 65 10 0.k
13 0 50 0.4
14 0 50 0.4
15 0 10 0.k
BOL 0 10 0.5
02 25 10 0.5
03 25 10 0.5
(o 25 10 0.5
05 0 10 0.5
06 L5 10 0.5
o7 ks 10 0.5
08 45 10 0.5
(Continued)

By weight.
U. 5. equivalent to cement type 10 and cement type 50 are type I
(Sheet 1)

and type V respectively.
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(Issued August 1980)

Table 1 (Continued)

Section 20

BO9
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13
14
15
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Series

% Slag

65
65
65

25
25
25

45
45
45

65
65
65

Cement Type

10
10
10
19
50
50
10
10
10
10
10
10
10
10
10
10
10
10
10
50
50
10

(Continued)

Water to Cement Ratio

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

(Sheet 2)
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(Issued August 1980)

Table 1 {Concluded)

Section 20

Series
2EI2€S

3MI

5AME
6ME

% Slag

o O O O o o

Cement Type

10
10
10
10
10
10

Water to Cement Ratio

0.5
0.5
0.5
0.5
0.5
0.5

(Sheet 3)
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(Issued August 1980) Section 20
Table 2

Properties of Fresh Concrete

Series Slump, in. Air Content, % Unit weight, 1b/ft>

AOL 2-3/4 5¢6 1k6.2
2-1/4 7.0 143.8
3-1/2 6.6 143.2
3-5/8 6.8 1k2.h
3-1/2 6.5 145.1
2-7/8 6.8- 1kk.6
2-1/4 6.4 1Lk,2
2-3/8 6.5 1ikk.s5
3-5/8 5.8 145.3
2-1/4 6.0 1kk.1
3 6.k 140.7
3 6.4 141.1
6.2 146.5
5.6 1474
5.5 145.9
6.5 43,7
6.7 142.8
5.9 1kkh.2
545 145.0
5.5 148.2
6.4 1hk,1
6.8 143.9
6.2 . 1hh.3

2
3
L
5
6
T
8
9

-
©
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(Continued)
(Sheet 1)
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(Issued August 1980) Section 20

Table 2 (Continued)

byl AT S o5 g b i i

Series Slump, in. Air Content, % Unit weight, 1b/ft3
B09 3 6.5 146.3
10 3 7.0 143.9 3
1 2-1/2 5.6 145.1 3
N 12 2-7/8 5.5 146.3 P
13 3-3/8 6.2 5.7 3
E 14 3-1/2 6.5 5.1 2
‘ 15 3-3/8 6.5 18,6 3
= : co1 3-1/2 5.8 147.5 s
= F 2 3-1/8 6.1 145.5 ’
b ¢ L 3 4 5.5 145.7 3
. I 3-1/2 5.9 147.3 3
1 5 3 5.7 145.1 ! i
- 6 3 5.2 145.3 ; L
= T 3-1/2 6.5 143.2 3
e 8 3-3/h 6.2 143.4 3
-3 9 3-1/2 5.4 14k,6 3
10 3-5/8 5.5 144.6 E
3 1 3-5/8 6.2 14,2
12 3-5/8 5.2 145.8

3-7/8 5.4 147.8
5.3 1248.2
3-7/8 6.0 145.7
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(= ) (Continued)
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(Issued August 1980)

Table 2 (Concluded)

Section 20

Series Slump, in.
£ 1 3-1/h
= 2 AMI Collapse
= 3IM Collapse
= L 2-3/8
;g 5 AME Collapse
E 6 ME Collapse
E
g
g

A

Tl

Air Content, %

5.6
6.3
0.9
1.5
6.2
0.3

Unit weight, 1b/ft3

146.0
14k .8
152.2
152.3
1bh .k
150.5
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(Issued August 1980)

Table 3

Mixture Proportions

Section 20

Mix
A0L

OV & -~ ovw oW N

b b
S EERES

Mixture Proportions, 1b/yd3

Cement

667
k92
536
533
Th9
kio
ko9
k10
750
260
262
263
661
665
751

Fly Concrete
Slag Water Ash Aggregate
0 267 994 2016
164 270 971 1983
179 300 933 1919
178 305 921 1908
0 297 9ko 1931
336 296 937 1923
335 295 93k 1918
336 296 937 1922
0 299 9ko 1933
483 297 932 1917
489 302 920 1892
kgo 303 923 1898
0 264 1012 2016
] 266 1018 2028
0 301 9kl 19k2
0 272 1801 1969
138 21 1075 1958
139 212 1086 1977
130 255 1098 20k0
0 271 1126 2063
253 280 1061 1987
252 279 1060 1985
(Continued)

Air-Entraining
Agent
0z/100 1b Cement

0.86 f
1.2 |
1.08 i
0.99 -
0.93 o
1.86 E
1.86 '
1.86
0.79
2.44
2.39
2.39
1.20
1.20
0.84
0.82
1.10
0.99
0.99
0.76
1.30
1.30

L PR ——

(Sheet 1)
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(Issued August 1980) Section 20

Table 3 {Continued)

Mixture Proportions, 1b/yd>

. Air-Entraining

Fly Concrete Agent

Cement Slag  Water  Ash Aggregate  0z/100 1b Cement
309 253 281 1062 1988 1.30
565 0 282 1106 1996 1.00
196 363 280 1069 1977 1.69
197 366 282 1078 1963 1.52
199 369 284 1087 20190 1.53
0 265 1110 2028 1.05
0 264 1105 2019 1.05
Y 219 1092 1973 1.05
1159 2060 Cc.92
118 1136 2037 1.10
118 1139 . 20ko0 1.03
112 1084 2175 1.06
0 1095 2103 0.92
1096 2106 1.38
200 1081 2075 1.59
200 1082 2077 1.47
0 1091 2095 0.92
1076 2107 1.36
292 269 1072 2100 1.36
295 2172 108k 2124 1.36
9 1115 2141 0.92
0 276 1118 2147 ) 0.92
0 2711 1099 2112 0.92

O 0 - 0NV W

[
o

(Continued)
{Sheet 2)




(Issued August 1980)

Table 3 (Concluded)

Section 20

Mixture Proportions, lb/yd3

Air-Entraining
Fly Concrete Agent
Mix Cement Slag Water Ash Agegregate 02/100 1b Cement
1 563 0 282 1103 1993 0.81 i
2 AMI* 559 0 219 109k 1976 0.81 :
3 MI* 587 0 294 1150 2077 0 ¢
4 588 0 294 1151 2079 0
5 AMEX*¥ 557 0 278 1091 1970 0.81 :
6 ME¥** 581 0 290 1137 2054 0 .

# High-range water-reducer "A" was added to mixes 2 AMI' and 3 MI at
the rate of 0.59 and 1.63 1b, respectively, per 100 1b of cement.
#* High-range water-reducer "B" was added to mixes 5 AME and 6 ME at

the rate of 2,78 and 2.29 1b, respectively, per 100 1b of cement.

(Sheet 3)
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(Issued August 1980)

Table 4

Sieve Analysis of Aggregates

Section 20

Sieve

Size

1l in,
3/4 in.

1/2 in.
3/8 in.

No. 4
No., 8
No. 16
No. 30
No. 50
No. 100

No. 200
Pan

Percent Passing

Fine

éggregates

96,4
(95-100)

8k4.3
(80-100)

73.C
(50-85)

43.6
(25-60)

20.6
(16-30)

Ts1
(2-10)

1.3

Coarse Aggregates

- 100.0
(95-100)
40.3 ;
(20-55) |
100.0 7.9 [
(85.100) (0-15) i
59.0 -
17.h -
(0-20)
0.4 -
(0-5)

Y

* The aggregates were specified as follows:
gates shall be used and shall be obtained from the Bay of Fundy area.
Maximum size shall be 1-1/2 in., and aggregates shall meet the re-

qQuirements of CSA A23.1.

nonreactive graded aggre-




{Issued Algust 1980) Section 20
Table 1-CR
Record of Testing of Concrete Prisms N

Cement Replacement Highe e Water Reducers

{Installed Octuber 1978)

Rack Row 3 -

1979=__ Pendings

0 Cycles, 1979
Pulse R
Veloc 2 N

Prism Ro. _%E s = AV°

AOL 100 13,565 209
A02 13,825
A03 14,085
A0S 14,350
406 13,760
A0T 13,760 E
ACY 14,285 _
AL0 13,955 .
ALl 14,285 ‘ :
Al3 14,425 i
B0 14,150 - £
BO2 14,085 1
BO3 14,425 :
BOS 14,565 :
BO6 14,020 H
B07 14,565 ’r
BO9 14,085 M
BLO 14,L25
BLL 14,35 S
B13 15425
col 154,220
co2 1%,285 :
£ co3 1%,285 : H
i €05 14,595 :
H co6 14,285 3
. 3 cot 14,495 H
” c09 14,285
clo0 14,355 :
(333 14,150
13 1k, 425
£
! 1%,285
2 13,760 H
3 14,925
L 14,850 . i
5 15,085 :
6 14,780 :

£ L e

‘
i

3




{Issued August 1980) Section 20

Table 2-CR

Record of Testinz of Concrete Cylinders (6 by 2 in.}

Cement Replucement--High-Range Water Reducers

1979~ Readings

0 Cycles, 1
Pulse
Cylinder Veloc

No. £ps

A01-3 »

*
12,500
13,700
14,285
14,285
13,890
13,890
13,890
13,700
14,285
13,700
13,700
13,890
13,700
13,700
14,285
24,495
14,285
14,285
14,285
13,890
13,890
14,085
1%,705
14,705
14,285
14,705
14,285
14,925

it
4

Py
ot

{

14,285
14,285
1%,085
14,285
13,890
13,890
14,285
14,705
14,L95
154,705
14,925
14,085
14,705
15,495
14,9235
15,150
14,085
1%,705
14,495
14,495
14,925
14,495
15,925
14,285
15,705
14,925
14,705
14,595
14,285
14,285

1%,085
14,705
14,285
14,285
14,235
14,495
14,085
15,495
14,705
14,705

{Continued)

® Specimens missing.




{Isaued August 1980}
Table 2-CR (Concluded)

Section 20

Rack Row 9

Cylinder

No.

€06-3
-5
€01-3
ok
€08-6

-16
€09-3
-4

-l

14

1979- Readings

-0 Cycles, 1979
Pulse

Veloc

s I A

14,925 100
1%,285
1k,495
14,495
14,495
14,705
1,495
1%,495
1%,495
14,495
1k,085
14,085
13,890




(Issued August 1980)

Tuble 1M (Concluded)

Air

2

1978- Readings

1979
2 e
Exterior, Nominal %-bag-per-cu-yd Cement Fuctor
KR
Interior, Nominal =per-cu-yd Cement Factor
N R
NR

KR denotes that & setisfactory veading vas not obtained although an attespt wes made to obtain a satisfactory resding.

Iy

Expogure Rack, Row 4 (W to E)
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{Revised August 1980)
Table 1-CRA (Continued)

Section 25

Exposure Rack, Rov 2 (4 to E)

1qre- Resdings
3602 32 3818 3950 % —33 g 553
Cycles Cycles Cycles Cycles Cycles Cycles Cycles tycles
1972 1973 1974 1975 1976 L1977 1978 1979

2 o g g’ s P g5 W g W 3 o

Admixture A

159 24k 172 -- 179
] 143 128 - Gone

mn 272 — Fafled
Paraffin 01l

ok 96 - 96
nur - 12

186 --  Pajled
MR - Gone
52 - 51

KR - Gone
100 -- Fajled

Adaixture 8

119 11%
RR Gone
172 Failed
215 Fajled
209 Failed

95 7
8 11

Rerin Soap + uc12

Gone
Gone

81
105
182

Fatled

163 - 166 - 176

- 169 =

-- Dashed lines in '1?2" ¢olumn indicate that end of specimen was t00 rough <o obtain satisfactory resding,
1t ¥ denotes specimen has failed,
¥R Denotes no resding obtained.




{Revised August 1930)

Table 1-0D

Record of Testing of Concrete Beams, Omsha District Aggregate Program
{Installed December 1956)

Section 26

Exposure Rack, Row 2 (W to E)

Oahe-1
Oahe-2
Oahe-3

§-G-1
$-6-3

o

T o T

v

Oahe-1
Cahe-2
Oahe-3

A A MR A L

iy

Oshe-1

Oahe-3

Aggre- Type
gate Cement

Natural Limestone II,

lﬁﬁz-igﬁ Readings
133 2.

-Y--N
LN
Wizh\n
B3

Katural Limestone IT,

N b
VI\II}’!
Bl

16
Cycles Cycles  Cycles Cycles Cycles CchZS
1 1965 1966 2967 1968 1969
B m W W BN o g = W
16 100 11k 105 109 111 111 103 109 105 107 98 107 92
1% 18 12 10 107 112 109 102 10h 109 106 100 108 35
113 108 108 100 1205 9% 106 101 104 0% 102 101 10% 95
NP 61
F
1970-1976 Readinrs
1828 2145#' 225% 2542 2658
Cycles Cycles Cycles Cycles Cycles Cycles Cycles
1970 1972 1973 197k 1975 1976
£ e s vy x5
105 103 101 8 95 9% 9% 83 113 91 9%
103 102 96 82 98 87 95 £z 11k 82 8
100 93 100 % 79 98 93 93 & 15 8 &
1977~ Jeadings
2765 3005
Cycles Cycles Cycles
1977 1979
T I i
BEEE
3 0T -
78 82 0 -

19560-. Rea
195 1313 550 (223
Cyglcs 2k CR’ll:: 1057 Cycles Cycles Cycles Cycles Cycles
1956 1958 1959 1960 1961 1952 _
I M (o T I il I T u "R Tt S T
1000 L6 100 117 108 123 98 12 121 102 115 105
100 10 100 16 109 122 120 119 108 133 12
100 1m 100 M6 106 123 98 119 u8 108 113 13
100 106 100 108 107 113 110 106 105 90 10%
100 103 100 106 105 111 102 % 93 Pt .-
100 104 100 108 105 114 m 103 11 P --

+ 3l

End of specimen too rough to obtain satisfsctory reading.

Maximm 2178 sggregate = 1-1/2 in.; stowp for this mix = 2-3/L to 3 in.
Meximm size sggregate = 1 in.; sluxp for thiz mix = 2 in.
¥ denctes specimen has failed.
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Teble 1-XCD (Continued)

{Revised August 1980)

Section 27
Exposure Rack, Row 2 (W to E}

1972~ 1979 Readings

i¥ Bl of specimen too yoyh to obtain resding.

$V2 dsta discontinued.

Cement 2002 21k2 2218 23% 2536 2613 2670 2763

Mixe Factor Cycles Cycles Cycles Cycles Cycles Cycles (ycles Cycles
Beam  ture Fine Coarse bags/ 1972 1973 1974 1975 1976 1977 1676 1979
_Bo.  No. Aggregste Aggremte cuyd 2 #° g2 i g2 X £ & 5 &F 45 oz P g
KC-5-1 5 Sand B Limestone S5.16. 9% 66 98 19 9% 62 8 T0 92 * 8 8 ¢ 8 ¢
KC-5-2 5.14 Mmt 79 88 87 88 B1L 8y 66 T8 * 76 86 ¢+ 96 ¢
KC-5-3 5.15 7% € 93 83 93 90 93 107 85 ¢ 81 3 ¢+ o ¢
XC-6-1 6 Sand C Limestone 5.84 95 87 100 9% 93 98 97 121 89 9% 89 91 8y 93 89 *#
KC-6-2 583 89 T8 91 90 89 93 8 75 8 o 85 8B 81 8 715 ¥
KC-6-3 5.81 % 79 9 98 92 93 90 77T 88 f; 8 92 8 93 & 4
t IR denotes & satisfactory resding was not cbtained as specimen would not respond to flexural vibration. (Shaeet 2}




5 (Revised August 1980)
e fable 2-XCD (Continued)

Section 27
Exposure Rack, Fov 2 (W to E)

Cement B9 1549

To@lmmne s
5

2197 2343 2420 2567

4 End of specimen too rough to obtsin resding. IW dats discontinued.

Mix- Factor ".53195 Cycles  Cycles  Cycles Cycles Cycles  Cycles
Besn ture Fine Coarse begs/ %2 1913 0 19t 1975 1976 - 1977 _ 3918 _
So._ Mo, Atmregate Aggremte cuyd @ W % &° L2 g £ & 4 P £ ¢ ko
i .
KC-8-1 8 Sand BB lLimestone Sk 99 79 101 10k 95 91 95 117 93 87 B3 T2 12 67
XCc-8-2 ¥ 5. FRtt 55 MR 94 Fafled
Kc-8-3 507 m B W 79 Failes
. 1919~ FReadings
2660
Cycles
. ~3010
I 2 22
‘% AC-8-1 8 Sand BB Limestone 5.4k 63 $
¥
k3
$1- Satisfectory reading not cdtained due to deteriormted condition of specimen. - {Seet 2}
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(Revised August 1980)

Wi

Table 3-XCD
Mixture Data and flecord of Testing of Concrete Beems, Kansas City District te Pro
1962- {Instalied Novesber 1962)
Exposure Rack, Row 2 (W to E)
1963-@7,‘,,}593.552
Cement Cement _O Cycles, 1962 106 1 o 53 %0
Mix- Replace- Factor —mﬁﬂ?—‘ Cycles chéﬁs Cycles Cycles cig}ées
Bean ture Pine Coarse ment Veloc 1963 X 1955 1966 2357
Mo Yo Aspegste Aggrepte Meteiel cuyt fr e £ £ I £ W L W& W £ &
KC-13-1 13 Sand E  Limestone MNone 5.47 100 15,150 100 117 101 102 100 102 110 100 101 9% X
KC-13-2 F S5.54 100 14,795 100 103 102 103 105 10k 116 100 100 100 105
XC-13-3 5.46 100 15,150 100 103 102 103 9 101 L2 99 95 93 104
KC-lk-1 1% Sand B Limestone Fly asb* 5.13 100 14,535 100 102 10k 102 105 03 130 101 101 105
XC-1k-2 P 5.16 100 1,705 100 104 It 104 107 102 116 104 101 102 12
KC- 14-3 5.13 100 1%,535 100 10k 105 102 102 100 109 98 98 105
XC-15-1 15 Sanmd £  Limestone MNonc 5.37 100 15,060 100 103 93 101 95 9 90 99 93 o5 95
KC-15-2 c 5.36 100 15,060 100 102 105 101 95 97 101 99 93 9 5
XC-15-3 5.38 100 15,150 100 103 10k 101 95 100 100 100 100 @2
1968-1973 Re
815 159 ’M 508 1655
Cycles Cycles Cycles Cycles Cycles Cyclesz
1968 1969 1970 197 1972 1973
- 2
£ ¥ g ¢ ¢ e e ¥ ¥
XC-J3-1 13 Sand E  Limeston. None 5.47 98 100 9 9% 95 90 9% 7™ 8 87 88 101
KC-13-2 - ¥ 5. 97 0% 10¢ RN % 95 9 8 92 9B 3 106
KC-13-3 SA6 97 w0 9 S 97 g 9% 75 89 15 93 87
XKC-1%-1 1% Sand £  timestone Fly ash® 5.13 101 107 9% 102 97 99 9 7= 101 86 101 88
XC-15-2 F 5.16 12 105 102 99 W& 97 w01 72 89 88 106 8o
KC-1%-3 5.13 100 105 9 939 98 95 w06 & 100 -- 122 86
XC-15-1 15 Sand ™  Limestone None 5.3 93 98 91 8 93 8 wr 56 103 77 715 81
XC-15.2 c Se 80 8 B 76 & 75 P
XC-15-3 5.33 &y 81 8y T 8 68 85 - 8 - F F
197k- Readings
1785 1896 2052 2119 2266 2359
Cycles Cycles Cycles Cycles Cycles Cycles
ots  _ 975 3976 _19T7 1978 1979
£ e & sy e s
XC-13-1 13  Send E  Limestone Kove 5.7 82 101 8k 116 B 9% 8 86 sk 8 8 |
X-13-2 F 5.4k 8§ 108 8% 122 68 9B B4 90 88 95 81 4
KC-13-3 s%% 91 8 85 123 8 90 87 R 95 96 87
XC-14-1 18  Send E  ILimestone Fly ash* 5.13 68 85 S0 65 MR K& Fafled
XC-1k-2 F .36 100 82 73 101 67 MR Fafled
XC-15-3 5.13 113 50 Failed
KC-15-1 15 Send E  Limestone Kone 5.31 63 76 Failea
[

Fly ash content, 25 percent replacement by volume,
!’mcpedm’;‘sumhd.
Deshed lires in " indicate that end of specimen was 100 rough to obtaln satisfactcry resding.

»
-8
; Deavtes no satisfactory resding was obtsined,
+

Bnd of specimen too Tough *. obtain resding. SV° deta discontimsed.
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(Revised August 1950)

it s,

L 4

gs

pec
émtn satisfactory reading ves not obteined as specimen wimld not respond to flexaral vitraticn.
4t Ind of specimen too yough to obtain resding. $V2 data afscontinued.

Table L-XcD Secticn 27
Mixture Data and Record of Testing of;" Beaps, Kansas City Diatrict Aggregate Program
1963 (Installed Decesber 1963)
Bxposure Rack, Row 2 (W to E)
1953-1@58%%15
¢ N izl 14 570
ement M
Mix fe cyd.eb Cycles Cycles Cycles
- place- Factor 1965 1967
Beam  ture ment Fine Coarse bags/ Velo.: —2—? —9-6-—2
_No. Mo Cement Materisl Aggregate Aggrepate cuyd _E_rm_i_.g o _Eﬂﬁ-!ﬁi‘x—
KC-16<1 16 A Fly ashe Sand E Limestone 6.25 100 14,535 100 10% 105 108 98 106 10t 165 122
KC-16-2 ? 6.27 100 14,705 1006 10% 105 105 95 203 105 13 11k
KC-16-3 6.26 100 14,620 100 103 185 10k 101 100 106 100 1k
XC-X7<1 17 B Xone Send F Gravel B 6.0C 100 14,235 1 108 108 78 9 65 38 F
KC~17-2 6,02 100 14,535 100 103 109 75 B p
XC-17-3 6.00 100 14,125 100 103 110 ‘loFww 77
KC-18-1 18 [ Tone sand G Quartzite 5.73 100 24,705 100 102 107 100 100 1@ 111 102 117
xc-18-2 5.7 100 15,130 100 102 102 102 98 104 109 106 113
XC-18-3 5% 100 15,260 100 102 100 104 98 1ok 168 10k 115
1968-1973 Resdings
755 909 1052 1231 1358 1528
Cyc%lgs w;}’;s Cycles Crcles Cycles Cycles
1 1! 3970 1971 ig72 1973
e e f e e
KC-16~1 16 A Fly ash* Send E Limestone 6.25 10% 114 108 307 105 104 108 87 104 o 160 99
XC-16-2 b4 6.27 107 110 109 105 109 100 107 B4 105 88 1067 93
XC-16-3 6.26 0% 111 108 105 1% 101 Km B8 108 9 1ok A8
Ke-18-1 18 ¢ Fone swd G Quartzite S5.73 102 116 106 107 105 105 108 8% 100 8% 93 80
XC-18.2 5.77 2 109 10% 10k 108 102 106 85 16k 87 92 88
KC-18-3 5.7% 1oL 109 106 99 310 108 107 By 81 90 10 76
197k Resdinge
1664 1776 1922 1999 2146 2239
Cycles Cycles Cycles Cycles  Cycles  Cyeles
R0ALY 1 3 1977 1578 1979
=12 & 2 m W P
Xc-16-1 16 A Fly ash® Sand E Upestone 6.25 98 106 o8 137 S 79 90 9B 75 91 — ¢
XC-16-2 F 6.27 109 65 100 130 105 200 10 100 13 106 117
KC-16-3 6.26 108 65 104 125 %% 9 10h KR 150 KR 91
KC-18-1 18 [+ ¥one Sand G Quartzite 5.73 2102 106 102 8 8 935 00 XX ¥R NR F ¥
XC-18.2 ST 6 65  Falled
XC-18-3 5.7« 92 68 80 T2 176 X Falled
% Fly ssh content, 25 percent replacemtnt by wolume,
** ¥ denotes cimen has failed.

it
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{Revised August 1980}

Table 5-XCD otion 27

Mixture Data and Record of ZTesting of Concrete Beems, Xanses City District Apgregate Progras
1969~ (Installed May 1965)

iy g

Exposure bkack, Exw 2 {¥ t5 E)

Bean
No.
XC-19-1

RC-19-2

KC-19-3

KC-19-1

C-19-2

XC-19-3

RC~19-1

il

XC~19-2

I
f

£C~19-3

Avge> 1569-1972 Zesdings
28-day Initial Lsborstory

Py

Compres- _ Beadings, 1063 CySI " ,.;3‘3_ Oﬁ' ,f;_’?‘
Mix- Air sive Paize ‘96;. ".973" ',’5.:.:" -‘:;72
ture Batch Content  Strength Yeloc = = Dy = .
fo. Mot __ Aggregates 3 Pt f5 e 22 gz 3F &5 ¢F g5 X £ oF :
39 1 Crushed limestone 4.9 3360 100 14,620 100 10! 100 33 97 58 B84 85 o
1-1/2-in, max
19 2 Cruthed limestons 5.0 330 100 14,620 100 100 100 P 98 87 & g g e
1-}/2-in. max
19 3 Crushed linestone L7 3850 200 25,620 100 206 100 90 S5 9 & B o
1.3/2-in. max
1973-1973 Feadings
619 55 BT 1013 1090 1237
Cycles Cycles Cycles les  Cycles Crcles
1973 197L 1975 1976 xzz;{ 1975
222 & tf g o
19 1 Crushed limestone 4.9 3360 83 102 B3 % 82 78 S uk 66 108 72 155
1-1/2-in. max
19 2 Crushed limestcne 5.0 338 B2 9% 82 1k 79 77 7R 110 79 16: 81 S5
1-1/2-fn. =ax
19 3 Crushed limestone .7 350 8L 101 36 133 8 139 & 16 52 165 &2 55

1-1/2-in. =&x

1979~ feadinas

1339

Cycles

1979

= 52

19 1 Crushed linestone 4.9 330 68 B9
1-1/2-in. nax

19 2 Crushed li=estone 5.0 330 79 66
1-1/2-in. zax

19 3 Crushed lisestone 4.7 B 19 76

1-1/2-in. 2ax

# The water-cemest ratio of all three batches was 5.39 galfbeg or 0.49 by welght.
#+  jverage basel on compreszive strength of three 6~ by 12-in. cyiinders per batch. .
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{Revised August 1680)

Tsble 6-20D

Hixture Pata and Record of Testing of Concrete Beams, Tansas City District Argregste Progras

1 {Insrelled July 197%)

ture

o,

20

teh

2 Crushed limestone
1-1/2-8n. =mex

2 Crusbed lizestere
1-}/2-in. max

3 Crusbed lirestone
1-1/2-iz. mex

1 Crushed lizestoze
i-1f2«%in. =ax

2 Crusked iicectone
1-1/2-n. max

3 Crushed li=esisne
1=1/2-iz. ==x

uTe Pask
Avge* 197531576 Readirss
2B-day Initial uho:-w;-., 2z 255 335
Compres- _ Beedlogs, 19T% Cycies  Cycles  Cycles
Alr sive Pulse 1575 1576 197
Coztent trength Yeloc 2 — e =
3 psi_ 38 _ms  5° 3% 57 sz 5 sE f g2 32
5.0 3360 200 15,265 100 102 13x 10k M7 lc6 109 219 203
5.k 26C 00 15,270 30 107 129 105 107 1C 183 130 1%
5.3 3266 10¢ 34,28 100 106 13 206 35 33 o2 Il oS

by,
4
%
I
o

® The vater-cesent ratio of all three datches waz 5.3% galfewt or £.585 by wt.

**  Xversge tastd oo cosgresaive strength of tires 6u

ol
¥y

12-in. cylinders per balch.
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Table 7-1'CD Section 27

Mixture Data and Record of Testing of Concrete Beams, Kansas City District Aggregate Program

1975- {Installed July 1974,

3 i Exposure Rack, Row 2 (W to E)
B Avph® 197k= Readings

28-dny Initial Laboratory

1n2 258 335 Le. R
Compres- _ Remdlngs, 19Th _  (or  cyeles  Cycles  Cycles :
Mix- Air sive Pulse 1975 1976 1977 1978
* Beam ture Batch Content Strength Yeloe 2 5 3 7
_No.  No. Mot __ Aggregetes J i g5 _gps 0 3 ° 3 2 @ 8 gz ox
KCe21-l 21 1 Crushed limestone 5.0 L600 100 14,795 100 102 134 165 11h 10k 1ok 106 106
1-1/2-in. max
KC-20-2 21 2 Crushed limestona L9 5150  10C 14,620 100 10} 132 107 114 109 106 105 2106
H 1-1/2=-in. max

KC-21-3 21 3 Crughed limestone 5.1 L9 100 14,539 100 102 139 106 116 106 105 121 110
1-1/2-in. max

1979~ Readings

KC-21-3 21 3 Crushee .imestone 5.1 4930 121 105
1-1/ ‘wone max

515 ;
3 Cycles §
902 i
. 2l i
=3 i
3 i
KC.22-1 21 1 Crushed limestone 5.0 L6oc 9% 110

é 1-1/2-in. max i-
E i
S KC-20-2 2 2 Crushed limestone b9 5150 12 107 H
2 1-1/2-in. max
H

® The vater-cement ratic of all three batches vas 5.28 gal/cwt or 0.4k by wt.
#%  Average bared on compressive atrength of laree 6= by 12-in. cylinders per batch.




(Revised August 1980)

Cosrse Aggregate
Max:

Cube Site

Jo.  _fn. |
1 6
2 6
3 3
1 6
2 6
3 3
1 6
2 6
3 3

Table 1-ED Section 28
Mixture Data and Record of Testing of Concrete Cubes, Fufaula Dam Aggregate Study :
1ys8-  (Installed October 1958)
S —— L ————
& 8
150 220 301 5L 55T 692 855
g:::r- Theo -O—.Q‘M Cycles Cycles Cycles Cycles Cycles Cycles Cycles
nt Cement Puise
Descrip~ Alr  Ratio Factor  Vilo 1959 1960 1961 1962 1963 1964 1965
tion bagafeu yd  fps ﬂe_ _}ﬁ __ﬂl_z_ e P __gvf_ W
Poor 5.4 k.9t k.0 1k,450 100 95 101 9% 200 102 10 13
Random 5.9 4.85 4.0 14,650 100 95 100 100 104 107 110 107
Rendom 5.7 5.30 4.0 14,075 100 95 103 9 102 108 m 12
1966-1973 Readings
985 1141 1326 1480 1633 1802 1959 2099
Cycles Cycles Cycles (ycles Cycles Cycles Cycles Cycles
1966 1967 1968 1969 1970 1971 1972 1973
w2 P W R P R R
Poor s.4 b.97 4.0 90 12 105 96 o 85 84 .
Rendom 5.9 L.85 4.0 %R 107 10 9 ok 89 82 ]
Random 5.7 30 4.0 91 1% 109 100 96 97 % »
1974~ Readings
2235 2347 2493 2570 2617 2710
Cycles Cycles Cycles (Cycles Cycles Cycles
1974 1975 1976 1977 1978 1979
22 WP R
Poor 5.4 L.97 4,0 [ 88 92 a7 92 61
Random 5.9 4.05 4.0 115 109 108 93 106 70
Random 5.7  5.30 4.0 109 99 9% 93 103 7

® Rquipment malfunctioned in 1973.

L

ML b bt 8 Ky g
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{Revised August 1980)

Table 1-MCP Section 3

"t

kecord of Testing of Box Specimens, Membrane Curing Program

1959- (Installed June 19k6)
Condition of cimens, 1959-1061
Curing 13 Winters 1k Winters 5 Winters
Box East West Admixture Material Form 1959 1960 1961
No. Corner Corner East West Cement East West Lining East  West  East West [East West
1 GVRW GW Resin None A Water Water T-and-G¥ Excel®* Excel Excel Excel Excel Excel
2 GVRCCW GVRAHW  Resin + CC Resin + AH A Water Water T-and-G Excel Excel Excel Excel Excel Excel
3 GCCIW  GCCW Resin scap CC A Water Water T-and-G Excel Excel Excel Excel Excel Excel
+ CC
4 GJW Resin soap Resin soap A Water Water T-and-5 Excel Excel Excel Excel Excel Excel
5 AC None None B Afr Air T-and-G Excel Excel Excel Excel Excel Excel
6 CAC CcWe None None B Alr Water Iining A  Excel Excel Excel Excel Excel Excel N
7 RAC RWC None None B Afr Water Lining B Excel Excel Excel Excel Excel Excel . -
8 AHAC AH AH B Air Afr T-and-G  S1 ckt  Excel S1 ¢k Excel Excel Excel .
9 B-3 B-1 None None B HPB RG T-and-G Bxcel Excel Excel Excel Excel Excel
10 B-8 B-2 Nonw None B KC70 HPC T-and-G Excel Excel Excel Excel Excel Excel
1 B-25 B-23 None None B SFUSW  C8AS T-and-G Excel Excel Excel Excel Excel Excel
12 B.2h  B-29 None None B SFi5 DSA T-and-G  Excel  Excel 2xcel Excel BExcel Excel
13 B-17 B-28 None None B AFMST PENC T-and-G Excel Excel Excel BExcel BPExcel PExcel
% B-18  B-30 None Hone B AlC TFX199 T-and-G  Excel  Excel Excel Excel Excel Excel

Condition cf %ciﬂenﬂ, 1962-1972
16 winters 17 wWinters 18 winters  1G Winters 0 Winters Winters &5 winters 26 Winters
1962 1963 1964 1965 _1965 19701+ 1971 1972
East West East West [East dest East West East West [East West East West ~ East  West

Excel PExcel Bxcel Excel EPxcel Excel Excel Bxcel Excel Excel Excel Bxcel Excel Excel Excel Excel
Excel Excel Excel BExcel Excel Excel Excel Excel BExcel Excel Excel Excel Excel Excel Excel Excel
Excel Excel Excel Excel Excel Excel Bxcel Excel BExcel Excel Excel Excel Excel Excel Excel Excel
Excel Excel Excel BExcel Excel Excel Excel Excel Excel Excel BExcel Excel Excel Excel BExcel Excel i
Excel Excel Bxcel Excel Excel Excel Excel Excel Excel Excel Excel BPBxcel Excel Excel Excel Excel !

}

(«Mm..
w‘ ot

Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel R
Excel Excel Excel PExcel Excel Excel Excel Excel BExcel Excel Excel Excel BExcel Excel Excel Excel <
Excel Excel Excel FExcel Excel Excel Bxcel Excel Excel Excel Excel Excel Excel Excel Excel Excel
Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel
Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel -

5\00)40\ WU O

Excel Excel Excel Excel EBExcel Excel Excel Excel Excel Excel Excel Excel BExcel Excel Excel Excel
Excel Excel Excel Excel BExcel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel
Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Bxcel BExcel Excel Excel Excel Excel
Excel Bxcel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel FExcel Excel

FERE

.

Condition of Specimens, 1973-
27 Winters 20 Winters 29 Winters 30 winters ‘Eﬁ‘mm 32 Winters 33 Winters

1975 1974 1975 2976 1977 1978 1979 o
East West Eauyt West East West East West East West East West East West

F

»
e

1 Bxcel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Exce) Excel -
2  Excel Excel Excel Excel Fxcel Excel Excel Excel Excel Excel Excel Exc¢el Excel Encel 5
3  Excel Excel Excel Excel Excel Excel Excel Excel FExcel Bxcel Excel Excel Excel Excel =
4 Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel - 3
5 Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel FExcel Excel Excel ‘ .3
6  Excel Excel Excel Excel Excel Excel Excel Excel PExcel Excel Excel Excel Excel Excel ! =
1 Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel H 4
8 Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel ! H
9  Excel Excel Excel Excel .Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel f 5
10 Excel Excel Excel Excel FExcel Excel Excel Excel Excel Excel Excel Excel Excel Excel e
11  Excel Excel Excel PBxcel Excel Excel Excel Excel Excel Excel Excel Evcel Bxcel Excel
12  Excel Excel Excel Excel ‘Excel Excel [Excel Excel Excel Excel Excel Excel Excel Excel ! z
13  Excel Excel Excel Excel -Excel Excel Excel Excel Excel Excel Excel Excel Excel Excel ! R
b1 Excel Fxcel Excel Excel Excel Excel Excel Excel [Excel Excel Excel Excel Excel Excel ; 2|

Tongue~and-groove lumber.

Excel denotes excellent.

81 ck denotes alight crack,

Condition of the specimens did not change from 1967 to 1971.

S+3.




(Revised August 1980}
Table 2-QA Section 35
Record of Testing ¢f Cubes Made for Quality Aggregate Investigation
1963 Installation (Installed December 1963)

Beach Row A-l (¥ to E}
1953-1909 Readings
water- 0 Cycles
Y 121 284 1t 570 755 <09
Lw:nt ____lﬁfﬁ_ Cycles Cycles Cycles Cycles Cycles Cycles
Ratio Alr Pulse 1964 1965 1966 Yo67 1968
{by  Content*® Slump* Veloc i
We) . tps_ W @f R eP P P gf

Dolomite 0.5 4.8 1-1/2 15,565 117 88 89 3

Coarse cgate

Dolomite 0.8 4.9 1-1/2 14,870 122 51 Fajled
Natural gravel B 0.5 5.0 1.1/2 25,875 112 105 9
Natural gravel B 0.8 4.9 1-1/2 15,505 118 84 66
Gneiss 0.5 4.8 1-1/2 14,335 135 121

Cneiss 0.8 4.8 1-1/2 13,89

1970-1976 Readings
1062 3L TS 1528 1668 1776 1022
Cycles Cycles Cycles (ycles Cycles Cycles Cycles
1970 1971 1972 1973 1978 1975 1976

2 L od W2 22 w2 1P o

Aug 1962 Dolomite Failed

July 1962 Natural gravel B 81 80 118 105 ok

Aug 1962  HNatural gravel § t Falled
Aug 1962 Gnelss » 104 - 16

Natural gravel B

Gneiss

® Alr content and slump of that porticn of the concrete containing aggregate smaller than 1-1/2 in. ir size.
t A satisfactory reading could not be teken because of the condition of the specimen.
i+ Equipment malfunctioned in 1973.




(Revised August 1980)

Table 1-CAP (Continued)

Section 37

§; Beach Row 2 (W to E)
Speci- Nominal Agt:mu:l g?z(e = 1970-1975 Resdings
. men Cenent Aagre- Comrse iy Tl es crmes cysss Grrias
% and Factor Replace- gate Aggre- 1970 1971 1972 1973 1974 1975
= Mix bags/ ment  Ratio gate > 5
5 No. Date Made cu yd Material in, 22 v v ;ve w2 %va
% 2  Sept 1963 2.0 None 24 6 t  Failed
4 Sept 1963 2.0 Fly ash 24 6 86 + Failed
=5 5  Sept 1963 2.0  Shale 30 3 t  Failed
e 6 Sept 1963 2.0 Shale 24 6 84 t+  Failed
7  Sept 1963 2.5 None 30 3 104 76 104 tt 84 106
8 Sept 1963 2.5 None 23 6 87 NR 86 tt 104 94
9 Sept 1963 2.5 Fly ash 30 3 Failed
10  Sept 1963 2.5 Fly ash 23 6 8o NR 86 tt 38  Failed
11 Oct 1963 2.9 Shale 30 3 88 NR 88 tt Failed
12 Oct 1963 2.5 Shale 23 6 83 20 8k tt 96 92
13 Oct 1963 3.0 None 29 3 100 NR 100 tt 116 113
1B Oct 1963 3.0 None 22 6 89 34 91 tt 8k gl
15  Oct 1963 3.0 Fly ash 29 3 91 90 109 tt 122 118
16  Oct 1963 3.0 Fly ash 22 6 89 74 o tt 107 106
‘' Oct 1963 3.0 Shale 29 3 95 72 99 tt 112 11k
18  0ct 1963 3.0 Shale 22 6 91 8o 102 t1 108 108
1976~ Readings
: 1922 1999 2146 2239
= Cycles Cycles Cycles Cycles
X 1976 1977 1978 1979
= A s S ki
:5: 7  Sept 1963 2.5 None 30 3 Failed
8  Sept 1963 2.5 None 23 6 83  Failed
—j_— 12 Oct 1963 2.5 Shale 23 6 67  Failed
= 13 Oct 1963 3.0 None 29 3 101 95 103 106
= 14 Oct 1963 3.0 None 22 6 4! 81 89 82
= 15  Oct 1963 3.0 Fly ash 29 3 15 103 106 8k
16 Oct 1963 3.0 Fly ash 22 6 89 65 9k 104
17 Oct 1063 3.0 Shale 29 3 86 1 86 88
- 18 Oct 1963 3.0 Shale 22 6 ™ 59 100 86
3 .
. t End of prism too rough to oblain satisfactory reading.
tt Equipment melfunctioned in 1973.
NR Unable to obtain satisfactory reading, although an attempt was made tc do so. {Shest 3)

$¥ These specimens are spalling badly causing erratic readings.

o it




(Issued August 1960)

Teble 1-MAWC {Continued) Section 38

< Beach Rov A=l
2036 2129 :
Cement  Cfcher  ycles
Prism Type Replucement Water-Cenent Ratioc Factor B
i Xo. Date Msde  Cement  Materisl = gels/bag by weight |bagsfeuyd _ %2~ _ 22 E
Mix 1, RA1  PFeb 1964 11 None 6.8 0.6 2.93 96 37 :

Rd 2 Aug 1966 11 None 6.8 0.6 2.93 108 76

Mix 2, RA 1 May 1964 11 None 1.9 0.7 2.51 8 19

RA 2 July 1964 II Xone 1.9 0.7 2.51 98 9

Mix 7, RA 1  Mar 1964 n Fly ash 6.4 0.6 2.93 o4 ARes
R4 2 Aug 196k 11 Fly ash 6.4 0.9 2.93 93 56

MAA A A

8  FR denoter that a satisfactory resding was not obtained although so stteEpt vas made,




(Revised August 1980)

Table 1-CT (Continued) Section 39

Exposure Pack, Row 1
L Npe 11 m 11.67q’cge1es 12&1; 9%c1u 1391 Cycles 1U8Y4 Cycles
: Prim Position Curing Cement: Other Cement  Material 1978 1919
S No. on Rack Condition 1 L ] o & & W o
30021 10 1 100 (cement A) None one 99 gg 99 98 96 97 80 63
30022 hz 104 100 R n 01 95 89
Loozy 1 2 109 91 105 70, 10 82 105 KR
< hooe2 Mk 93 98 100 68 100 100 3100 98
50021 8 3 102 100 100 9% 101 100 93 81
= 50022 31 108 102 110 109 10 99 105 98
= 60021 23 4 B¢ 66 61 T8 10 ¥R AR R
= 60022 30 102 105 102 109 103 9 9 9%
= 30k ko 1 100 (cement B) MNome Xone 8 8 100 24 103 B0 S5 &2
E 02 20 9N 98 % 9 98 135 9 u3
= Lok2a 15 2 % 8 66 a & 5
E | Lowe2 26 % 19 B B 10 100 96
F -50421 28 3 84 86 83 PBroken Failed
=, soliez 6 B B 5 102 g 89 90 ,
o Gok21 35 " n 44 62 Broken Failed
§ &0z 11 n3 66 100 89 97 86 9 5
32581 18 1 75 (cement A) MNone 25 97 ™ % 1 38 82 ¥R
§ 32582 1 (caleined 108 104 105 83 103 ™ 119 88
2 : Loss x2 2 shale 19 26 m m Failea
EE h2sse B 100 89 100 Broken 91 MR 47
tF 52581, 51 3 25 Broken 61 NR Broken Failed
50552 12 (shale) 116 9% 10 108 10 106 106 9% ~
62581 7 N 75 ® 09 10k ¥R MR KR .
62552 13 01 % 13 m 75126 a3
3350 3 1 65 (cement A) 35 (nat None 10 82 8 72 82 sk 68 SR
3sm2 24 cement ) g % o 8 B9 85 89 85
M 50 2 108 98 9% 79 g5 82 88 8
u35%2 9 00 106 102 9% 103 9% 100 90
3 53510, 55 3 128 50 120 Broken Failed
£ 3 5352 39 - B m 18 0 Failea
* 635M. L 4 Broken Broken Failed
5= 635M2 7T 109 89 70 89 51
== 32571 53 1 75 (coment A) None 01 &L 90 8 93 95 86 35
s 35F2 b5 (fly ash) 106 97 105 100 106 99 100 9
§ losmy 56 2 8 9% 8 o 80 Bk 15 8o
E Lsre 25 né 9 12 % 13 g% 108 100
525FL 17 3 12 103 10 105 105 102 102 101
‘ 525F2 29 107 100 10 80 107 90 101 MR
62571 33 4 100 95 97 687 %8 85 90 8
625¥2 E' % 107 10 60 105 101 103 ER
38FSL 153 1 None 100 ¥one 5 ® 69 B 76 KR R §R
3852 19 (portland % 9% 93 57 90 &9 B
AEFS1 52 2 blest- nmo 6 w07 59 ki ® XK MR
LErs2 2 furnsce 1o 2 9 % 102 9% 9k 84
SHrs? 2 cement ) 86 T4 78 Broken Failed
sy 5 4 97 K 71 proken  Fallea
eFe 37 ne 13 109 G Failea
R 2 1 65 (cement A) Moue 35 102 97 100 1% 105 9% 98 ] :
352 Sh (fiy ash) 2035 85 102 69 100 93 100 85
3571 b6 2 ® @7 93 =B 90 86 87 83 -
§35F2 48 w5 B3 9k !;? 9% 8y 12 MR
535F1. k7 3 ki 8 79 19 1 70 83
535F2 3% 125 ] 123 a7 Pailed
635n 32 L 107 91 101 o 10 13 8s 81 T
&3Pz U3 10 8 12 63 107 51 9k ¥®

* R mens N0 redding was cbtained.
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