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H.1.2 Core Testing

TGA0G Ravdeavonr YWay

S| R
==\ ]

rree ] H

£ oate J;’;-.'-f,&f\,-m}-";;,

September 18, 2006

Timothy J. Farrell, P.E.

EC Driver & Associates, Ing,

500 N. Westshaore Boulevard, Suite 500
Tampa, Floride 33809

Subject: Bridge Concrete Core Testing
SR 72 Bridge Nos, 170042, 170043, 170044, 170048, 170041
District-Wide Bridge Engineering Services
Financial Project 1D 412550-1-32-02
Contract No. C-8C41
Williams Project No. 1305-000-05

Dear Mr. Farrall,

Williams Earth Sciences, Inc. (Williams) has completed the field and laboratory work for the
above referenced project. This work was accomplished under the District-Wide Bridge
Engineering Services contract C-8C41.

The field work consisted of taking concrete cores through the deck beams of five bridges along
SR 72. The concrete cores were 2-inch nominal diameter and approximately 4 to 4.5 inches in
length. Four cores were taken at predetermined span and core locations for each bridge.
Sketches illustrating the core locations are attached. The cores were retrieved using a hand-
held coring machine. This resulted in shape imperfections, as seen in the attached photographs.
It is our opinion that these shape imperfections had insignificant affects on the compression and
split tension break results. The coring was performed in August and September, 2006.

The concrete core samples were transported fo our laboratory facility for compressive and
tensile strength testing. The compressive strength cores were capped using a neoprene pad
prior to testing. The specimen height, diameter and load at failure have been inpul into a
spreadsheet and the corrected unconfined compressive strength or the splitting tensile strength
has been calculated. The tests were performed in general accordance with ASTM Designation
C 39/C 39M-05 and C 496/C 406M-04 for the compressive strength and splitting tensile strength,
respectively,. The spreadsheets illustrating the core measurements and test results are
attached. Photographs were taken of each core sample before and after breaking. The
photographs are attached.

Tables 1A through 4A contain a summary with the span number, beam number, core number,
concrete test performed, resulting strength, and fracture pattern. Tables 1B through 4B contain
the statistics of the breaks. The Designations for the cores represent the span, beam and core
number. For example, core designation 3-4-1 represents Span 3, Beam 4, and core 1 for a
particular bridge.

On Bridge 170044 Myakka River, core specimen 1-4-1, a 2-inch long crack about 1/8 inch wide
was observed along one side. Additional photographs were taken to illustrate this characteristic.
Williams did not observe any other fractures or other detrimental characteristics on the
remaining concrete cores with the naked eye. '

Poclubeul Training

Geotechnieal Bngineering  « Malerials Testing and Tnspection - Foundation Studies

Forl Lauderdalis, Florida o Facksonville, Florida » 0 Largo, Flodda - Painsma Cry, Forids
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Bridge Concrete Core Testing
SR 72 Bridge Mos, 170042, 170043, 170044, 170046, 170841

september 18, 2006

Williams' Projest No, 1305-000-05 Page 2 of 4
Table 1. Summary of Test Resulis.
Specimen Span Beam Core Test Type | Test Result | Failure
(™ Number Number Mumber (UG or 8T) (psi) Mode
Bridge No. 170042
1-1-1 1 1 1 UCc [ a0e8 [ 3
3-4-1 3 4 1 uc 2,331 3
141 | 1 4 1 ST 362 3
3-1-1 3 1 1 ST 507 3
_____ Bridge No. 170043
1-1-1 1 1 i uc 5,139 4
3-4-1 3 g 1 Uc | 298 |3 ]
1-4-1 1 4 1 ST 827 3
3-1-1 3 1 1 ST 517 3
L Bridge No. 170044 T
1-1-1 1 1 i uc 2333 | 3
10-4-1 10 4 1 uc 4,192 3
1-4-1 1 4 1 5T 561 3
10-1-1 10 1 i ST 522 3
Bridge No. 170046
1-1-1 1 1 1 uc 4,088 3
3-d-1 3 4 1 uc 2400 3
1-4-1 1 4 1 ST 641 3
3-1-1 3 1 1 ST 726 3
Bridge No. 170941
1-1-1 1 1 1 uc 2,035 i
6-4-1 B 4 1 uc 2,683 3
T-d-1 1 4 1 ST 549 3
8-1-1 (5] 1 1 ST 536 3

BDK75 977-05
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Bridge Concrete Core Testing

SR 72 Bridge Mos. 170042, 170043, 170044, 170046, 170841

Willams' Project No, 1305-000-08

Seplember 19, 20086

Fage dof 4

Table 24 Statistics of Concrete Core Breaks; Bridge No. 1370042 Myakka River Overflow.

Statistic Compression Tests Split Tension Tests
Number of Specimens 2 2 ]
Average Result 3,200 psi 435 psi

Standard Deviation 1,228 psi 03 psi

High Result 4068psi | 507 psi

Low Result 2,331 psi 362 psi

Table 28° Statistics of Concrete Core Breaks; Bridge No. 170043 Myakka River Relief.

Statistic Compression Tests Split Tension Tests
Mumber of Specimens 2 2

Average Result 4034psi - 672 psi .
Standard Deviation 1,563 psi 218 psi

High Result 5139 psi B2T psi

Low Resuit 2 928 psi 517 psi

Table 2C; Statistics of Concrete Core Breaks; Bridge No. 170044 Myakka River.

Statistic Compression Tests Split Tension Tests
Number of Specimens 2 2
Average Result 3,263 psi - 542 psi
Standard Deviation 1,315 psi 28 psi

| High Result 4,192 psi 561 psi ]
Low Result 2,333 psi 522 psi

Table 3D Statistics of Concrete Core Breaks; Bridge No. 170046 Deer Prairie Slough.

Statistic Compression Tests Split Tension Tests
Mumber of Specimens i 2

Average Result 3,244 psi 684 psi

Standard Deviation 1,194 psi B0psi |
High Result 4 088 psi 726 psi

Low Result 2,400 psi 641 psi

Table 3E: Statistics of Concrete Core Breaks; Bridge No.

170941 Cow Pen Slough.

Statistic Compression Tests Split Tension Tests
MNumber of Specimens 2 2
Average Result 2,358 psi 543 psi

| Standard Deviation 458 psi g psi |
High Result 2 683 psi 549 psi
Low Result 2,035 psi 536 psi

SR WILLIAMS

EAILTH SCIENCES,E

BDK75 977-05
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Bridge Concrete Core Testing Seplember 19, 2006
SR T2 Brdge Mos, 170042, 170043, 170044, 170048, 170041

Wiliams' Project No. 1305-000-05 _..Pagedof4

Typical Failure Patlarns:

Type 1 Type 2 Type 3
Raasonalby wlk-formed Well-formed cong on ofe Cokamnar verfical cracking
coras o o ends, end, verficed cracks runring frough oth ends, no weak-
less than 1 i (25 men) of Through caps, no wel- formsad comas
cracking through caps dafing cone on otier and
vy
Typo 4 Tup 5 Typa &
Ciagonal frachre wih na Sige fraciures at top of Simdar to Type 5 but snd
aracking Ihrough ends; Bofo {QOoUT COMMNoTthy of cyinder 15 pointed
tap wally harmmar to wilky unbonded caps)

dishinguesh o Ty 1

Williams appreciates the opportunity to work with you on this project and we look forward to the
next opportunity. If you have any questions regarding the resulits of this work, please contact
the undersigned.

Sincerely,

WILLIAMS EARTH SCIENCES, INC.

.

€pears. PE.
eatechnical Engineer
Fiorida Registration Mo. 52105

-

Senigr

Submittals: (3% Adldresses

Attachments: Concrete Core Locations
Spraadshast Resulls of Concrete Laboratory Testing
Photographs of Core Samples

FiProjectsd ARGO 2051 305-0600-00 Dist Wise fndge EC Driveri] J05-000-05 B 72 Bridges_Contress Cave Sampli_5 GudgenAeporiAnogs Concrate Cone Report SR

72 51806 doc.
% WILLTAMGES
El| EARTTE SCIENCES, Y
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H.1.3 X7 Instrumentation

L2, L3, L11, L12 see section B-B

24 ft11in.
. 18 in.
-] <—11 in. ]
4in—= =
C - B -y
S53\ = [=4in.

=

1!

‘ R2 /I__

c~ B A Additional support / I:

Gin= [<|_ . below curb
8in.
56 in. CL
|
9ft
L5-L10 located at strands
See strand LVDT plan
Figure 1-X7 instrumentation
1t6in. 3 11in.‘ Allin.‘ 1ft5in.
i S1 S2 S3

4516 RL» 11
S

15 R4 o ' A |

4in v v
S14 T s13 : S0 S 8
4in. R3| | [Re=—— Offset4in. See clevation
|
| 1ftlin
Note: Gages not dimensioned located | R
asdoseaspracticaltoconcrete 12 | st
edge (typ) a
SECTIONAA

Figure 2-X7 instrumentation at plane A-A (5’-6” from near end)

BDK75 977-05

Page 554



1t

3ine| | | ——] 3N |=
L3
‘ S17 S18  Sl9 Li1 L2
L12 Js36 520
= }52 “322 S23 “824
f S35 534
3in ——F—F— v v
S33 S32 S27 S26 S25
I
S31 S28
I
. . S29
Note: Location of gages similar
to section A-A CL
SECTION B-B

Figure 3—X7 instrumentation at plane B-B (load point)

S37 38 39
$52, RS k SA0 sS4 SR 3
51 RS
L _J L J - L J
S50 $49 46 45 su
R7 0°dlid not record data R7 R6

Note: Location of gages similar
to section A-A 48 a7

SECTIONCGC

Figure 4-X7 instrumentation at plane C-C (centerline of span)
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H.1.4 X4 Instrumentation

S43 far side on lower face of curb L2, L3, L11, L12 see section B-B
\ 25
- ‘«10 in. C- B A 10 in.—*‘ ~
= \ ]
S43
18 in. /

/ C B! A~ .
Additional support

6N | below curb
0‘— 6in.

5ft6in.
9 ft
12t 6 in.
L5-L10 located at strands
See strand LVDT plan
Figure 5-X4 instrumentation
11in. 1ft6in.
S4. S5, S6
R1,
5 in.}_gl V) s3 S8 S7
b R2
R — L
S14 S10 S9
R3 S11
) Note: Gages not dimensioned located
1ft1in. as dose as practical to concrete
x edge (tyn)
S13 S12
CL
SECTION A-A

Figure 6—X4 instrumentation at plane A-A (12’-6” from near end)
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11in. 1ft3in. 2ft1.5in.

1in.—
L11 L3
I |
L2 S17. S18, S19
4

S15 516, -

5 in.t s21 S20
ﬁ% ———
S28 S23 S22

S27 S24
Note: Location of gages similar
to section A-A
S26 S25
CL
SECTION B-B

Figure 7—X4 instrumentation at plane B-B (load point)

832 S33, S34,
R4
S29, 30, S31, S36 S35
b RS
| —— >
S42 S38 S37
R6 S39
Note: Location of gages similar
to section A-A
S41 | [s40
6in.|6in.
CL
SECTION C-C

Figure 8-X4 instrumentation at plane C-C (5’-6” from near end)
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H.1.5 I12A Instrumentation
L2, L3 see section B-B

24 ft 11in.
- |=—7in. C B A= 7in.—= |~
_ 18 in/]
L1 12/in. {L L4
S14+« +<S16
S15 S17

—=
i . i
3in~— 3in. = |~

"‘*8 in.
5ft6in 5ft6 in.

111t 6in.

L5-L10 located at strands
See strand LVDT plan

Figure 9—12A instrumentation

S8

R2Y !
1ft1in.

CL
SECTION A-A

Figure 10-12A instrumentation at plane A-A (5 ft-6 in. from far end)
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10in. § 1ftlin.

s4

S6
1ft1in.
S7

CL
SECTION B-B

Figure 11-12A instrumentation at plane B-B (load point)

R
1ftlin.
0

CL
SECTION C-C

Figure 12-12A instrumentation at plane C-C (5 ft-6 in. from near end)

BDK75 977-05 Page 559



H.1.6 12B Instrumentation

L2, L10 see section A-A

25 ft
1ft— S21, S22, S23, S24 hottom to top
= = 4in. din—| =
L1 L3
L
_Rs
75in "
/ D S18 [
D~ C~| B~ A~ cL
- ‘ 3in.
<=-8in.
3t
5 ft
7
8ft8in.

L5-L10 located at strands
See strand LVDT plan

Figure 13-12B instrumentation

9in. , 9in.

L10 L2

4

Steel Angle —™q

S14

CL
SECTION A-A

Figure 14-12B instrumentation at plane A-A (load point)
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7in. ! 7in.

spls2 |s3 4 s5

S8 ™ 39
s10" . s1
S12 S13

S15
CL
SECTION B-B

Figure 15-12B instrumentation at plane B-B (7 ft from near end)

S6

R1
R2

-R3

75in. 2@5.5in.

S16

CL
SECTION C-C

Figure 16—-12B instrumentation at plane C-C (5 ft from near end)

S7

5.5in.

R4,

R6

S17
CL
SECTION D-D

2in. -

Figure 17-12B instrumentation at plane D-D (5 ft from near end)
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H.1.7 14 Instrumentation

24 ft11in.
. 12in.12in, .
= |=7in. L2, L3, see section A-A 7in—- |«
o| c| E
L1 L4
q10+ | +s12 '
<~ “g13
pftdin|
R | R2
——
/ I:ID C B A l:l
3N = .
‘0‘—8 in. 2in. =]
20in.
3ft
4ft2in
51t 9in.

L5-L10 located at strands
See strand LVDT plan

Figure 18-14 instrumentation

15in. 15in.

10in. | 10in.
L2 L3

s4 ,—*—| S5 H

S9
CL

SECTION A-A

Figure 19-14 instrumentation at plane A-A (load point)
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S3

S8
CL

SECTION B-B

Figure 2014 instrumentation at plane B-B (4 ft-2 in. from near end)

S2

R2

S7
CL

SECTION C-C

Figure 21-14 instrumentation at plane C-C (3 ft-0 in. from near end)
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5.51n.

S1

S6

CL

SECTION D-D

Figure 22—-14 instrumentation at plane D-D (1 ft-8 in. from near end)

H.1.8 16 Instrumentation

24ft11in.
1t 11 16 1f L2, L3 see section A-A
= 7 C B A 7in.
L1 ﬂ
S30 15311 532 S33
- —R1
1ft1in.
/ l:l C~= B~ A< l:
- 3in.
=78 in. cL Additional support below —
3t diaphragm this end
5ft4in.
8ft9in.
111t5in.

L5-L10 located at strands
See strand LVDT plan

Figure 23-16 instrumentation
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16 in. 6in., 10in. i 10in. ,61in. 16 in.
L2 L3
S21 S22 ,—;—| S23 S24
S25% S26° S27% 528°
S29
CL
SECTION A-A

Figure 24-16 instrumentation at plane A-A (load point)

si1, s12 S13 s14, S15,
S16 ° SI7° S18” S19°
S20
cL
SECTION B-B

Figure 25-16 instrumentation at plane B-B (5 ft-4 in. from near end)
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S1, S2_ S3 S4 S5,
S6° STT S8” S9”
S10
cL
SECTION C-C

Figure 26-16 instrumentation at plane C-C (3 ft-0 in. from near end)
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H.2 FIB-54 Support Data

H.2.1 Vertical Reinforcement Strain
Strain data from select vertical reinforcement were collected from FIB-54 specimens

during load testing. Locations of the strain gages on vertical reinforcement are provided in Table
1. Strain data from the gages are provided in Table 2.

Strain in the vertical reinforcement was not measured during prestress transfer but was
estimated using the FE models from appendix F. By assuming strain compatibility between
concrete and vertical reinforcement at prestress transfer, the strain in the reinforcement was
assumed to equal the concrete strain taken from the FE models. Results are listed in Table 2.

Based on the strain data, stress in the vertical bars was estimated by multiply by the
modulus of elasticity. Estimate stresses are listed in Table 2. Estimated stresses were limited to
the test yield stress of the reinforcing bars. Stress data may be useful in developing strut-and-tie

models of the end region at peak load.

Table 1-Gage location on vertical reinforcement

Specimen Gage X (in.) Y (in.) Z (in.)
WN MS1 0 88.5 43.5
MS2 0 52.5 25.3
WB MS1 0 88.0 43.0
MS2 0 52.5 25.5
FN MS1 0 89.0 43.2
MS2 0 53.0 25.5
FB MS1 0 88.3 43.5
MS2 0 52.5 25.5
DC MS1 0 88.5 43.3
MS2 0 52.5 25.5
DM MS1 0 88.0 43.5
MS2 0 44.5 25.5
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Table 2—-Strain in vertical reinforcement

Specimen | Gage *Strain due Strain due to | Straindueto | Total Strain | Stress at
to prestress service load | ultimate load | at peak load | peak load
transfer test test
(microstrain) | (microstrain) | (microstrain) | (microstrain) (ksi)
WN MS1 -8 184 1431 1607 46.6
MS2 42 157 1170 1369 39.7
wB MS1 -8 76 3867 3935 63.0
MS2 42 38 1100 1180 34.2
FN MS1 -8 74 545 611 17.7
MS2 42 78 948 1068 31.1
FB MS1 -8 241 2062 2295 63.0
MS2 42 76 941 1059 30.7
DC MS1 -13 130 7682 7799 63.0
MS2 72 44 1973 2089 60.6
DM MS1 -13 41 3188 3216 63.0
MS2 72 79 1574 1725 50.0

*Based on FE model

H.2.2 Standard Test for Strand Bond

Strain data Strand bonding capacity was tested according to the method proposed by the

North American Strand Producers (NASP, 2009). This Appendix contains supplemental

information on the materials, methods, and procedures used to carry out the tests.

In preparation for the NASP tests, numerous small and full size grout mixes were tested.

Table 3 lists the proportions, flows, and strengths for each test mix. Small batches had a total

mix weight of approximately 7 Ib. Full batches had a total mix weight of approximately 225 Ib.

Prior to mixing the full batches, the mixer was “buttered” using a batch having a total weight of

approximately 35 Ib. The butter was discarded prior to mixing the grout batch. Mixers for the

small and full batches are shown in Figure 27. All grout mixing and testing was conducted at the
FDOT State Materials Office in Gainesville, FL.

Table 3-NASP test trial grout batches

Mix | Batch Sand Cement Water wi/c Flow | Strength at
ID Size Proportion | Proportion | Proportion ratio ratio 24 hours
1 Small 0.645 0.239 0.116 0.485 2.703 124 NA
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2 Small 0.695 0.206 0.100 0.485 3.378 65 NA

3 Small 0.656 0.231 0.112 0.485 2.838 112 4160 psi
4 Small 0.660 0.229 0.111 0.485 2.885 105 4310 psi
5 Small 0.659 0.230 0.111 0.485 2.872 111 4180 psi
6 Small 0.646 0.243 0.110 0.454 2.658 111 4640 psi
7 Small 0.646 0.243 0.110 0.454 2.658 104 4740 psi
8 Full* 0.645 0.244 0.110 0.452 2.639 96 4075 psi
9 Full 0.646 0.243 0.111 0.459 2.658 1015 4310 psi
10 Full 0.644 0.246 0.110 0.449 2.618 105 4700 psi
11 Full 0.644 0.246 0.110 0.446 2.614 88.5 NA

12 Full 0.637 0.243 0.120 0.493 2.614 107.5 4250 psi

* The mixer for batch 8 was not “buttered” prior to batching.

Figure 27—Mixer for small batches (left), large batches (right)

Test samples were placed in a wood support frame to secure the strands and tubes during

grout pouring and curing (Figure 28). Grout was placed in (3) lifts as specified by the test

method. Grout was consolidated after each lift using a mechanical vibrator. Strands were

supported vertically and laterally at the base of the wood frame. Additional lateral support was

provided at the base and top (Figure 29) of the tube structure. Prior to placement in the tubes,

the outer wires were cut shorter than the center wire (Figure 29). This was done to facilitate

measurement of slip of the center wire, as required by the test method. Care was taken to

maintain the surface condition of the strands from the time of collection in the prestressing yard,

until they were embedded in grout.
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Figure 29-Stand lateral support at top of tube

The NASP pull-out tests were conducted the State Materials Office of the FDOT. The
test setup is shown in Figure 30. The thrust bearing shown in the figure allows rotation of the
strand (along its length) during loading, as required by the test method. No rotation of the

strands was visually observed during testing.
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Top of Strand

Steel Tube /
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Crosshead

Thrust Bearing
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Figure 30—-NASP test setup
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Sand for NASP testing was donated by Florida Rock of Gainesville, FL. The particle

size distribution for the sand was at edge of, but still within, the requirements of ASTM C33:
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Cement for strand testing was donated by CEMEX of Brooksville, FL. As required by
the NASP test method, the cement was high-early strength, Type Il cement:

/KEITIEK

Brooksville South Plant

10311 CEMENT PLANT ROAD

Brooksville, FI 34601

Phone (352) T99-TB81 | FAX (352) 799-6088

CEMENT MILL TEST REPORT

Cement Identified as: TYPE 11 Portland Cement
Plint: Cemex Brooksville Cement

Date of Report: 104410

Lacation: Brooksville, FIL Silo 14
Production Date: SHMO - 9IBM0
ASTM C-150 ASTM C-180 ALSHTO M55 ASTM C-150 ASTM C-1157
STANDARD CHEMICAL REQUIRMENTS TEST RESULTS | SPECHcATONS AASHTO M-85 AASHTO M-28
[ASTM C114) TYPE | TYPE TYPE N TYPE M U
Low alkal Low alkali Laver alleali
Silicon Diowide [Si02) % 0.5 (LT 20 — —
Aluminum Oxide (AI203) % 48 Maximasm e 8 ] = -
Faerric Ouide (Fe203) % kR M Eximain L & - —
Calcium Oxide [Cal) % 818 - — —
Magnesium Oxide (Mg} % [ Maximum B0 60 6.0 &0 —
Sulfur Triozide (S03) % = 12 Maximum 10 30 3.0 35+ —
Loss on Ignition (LOT) % 0 Maximum ] 1 k] i
Inzoluble Residue (IR} % 0.55 Maximum 075 0.75 0.T5 0TS
Alkabies [Na20 equivalent} % 0.38 Maximum 0,80 0,60 060 060
Carbon Dioxide in cemaent (C02) %
Limestone % in cement (ASTM C150 A1) Maximum L} L L
CaC0l in limastons % (2,274 x %C02 L5} Minimum TO 7a —_
Tricabcium Silicate (CIS) % 55 Mazimum — — —
Dicalcium Siicate (C25) % 16 . = — — -
Tricalcium Aluminate [CIA) % r Maximiainm o B a 18 —
Tetracalcium Aluminolerrite (CAAF) % 1" — —_— - —
(C3S + 475 CAA) BS W i 100 i)
(CAAF + 2C3A) or [CAAF + C2F) % 24 Maimum — — — -
PHYSICAL REQUIRMENTS
(ASTHM C204) Blaine Fineness, cmig 5812 Bindmum 28030 2800 800 -
(ASTM C204) Blaine Fineness, cmig 5§12 Maximm 4300 " 4300 # —
(ASTM C430) -325 Mash % — — - -
(ASTM C191) Time of Setting (Vicat]
initial Sat, minutes a8 AT 45 45 45 a5 45
Final Set, minuies 120 Maximum ars irs iTs 375 420
(ASTM C185) Air Contant of Mortar % 55 Maximum 12 12 iz i2 .
(ASTM C151) Aunociave Expansion % 0020 Maximum [i¥:1i] 080 080 .80 0.80
JASTM C187) Nosmial Congistency % %0 — — — -
(ASTM C1038) Expansion in Water % Maimiem 0.0z 0.02 002 0.02
(ASTM C18E) T day Heat of Hydration calig Max. if specified
(ASTM C109) Compressive Strength, psi (Mpa)
1 Day — o 1740 (12.9) —
Mirirmuam 1740 (12.0) 1450 (10.0) 1450 (100§ 3480 (24.0) 1450 (10.9)
Rirmenm 760 (19.0) 2470 (17.0§ 2470 (17.0) 2485 (15.00
Mirimm o - o —

Limit i 4.5 . when C3A is more than 8 = FOO i
CRA el than of &

(f}  Doss nod appdy #C35 « 4T

Tha data shcwn above s typical of the cement produced &t Brockavilke, F1. and curmernthy being Shipgies
This Cemenl contains Limestona. except typa £l

Cemax heraby cortifies that this cement meels or exceeds the chermical and physical Specifications of

% ASTM G-150 for Type | and Type | low skl

x  ASTM C-150 for Type H and Type Il low allcal
% ASTM C-150 and AASHTO M-BS Tor Type it
x ASTM C-1187 GUI

x  AASH M-85 for Type | and Type | ow aficel
& AASHTO M-85 Tor Type B and Type | low alkal

Cemes is nol responsie for the improper use of workmanship that may be sssocisted with the use of this

f from this silo

ormant

}. o S5t SCoOing o 100364 showsd 00011 eap 8t 3 75% 503

Ofiver H Sohn
Ofver H Sohn
Cualty Control Manager
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H.3 FIB-63 Support Data

H.3.1 Gage Coordinates
The gage coordinates used within this section listed by specimen in Tables

Table 4-Gage coordinates for specimen CT

Gage | X (in.) | Y (in.) | Z (in.)
ES1 0 3.5 18
ES2 0 3.5 36
SG1 | -21 120 63
SG2 21 120 63
SG3 0 120 0
SG4 | 35 72 36
SG5 0 0 6
SG6 0 0.5 0.5

Table 5-Gage coordinates for specimen SL

Gage | X (in.) | Y (in.) | Z (in.)
ES1| o0 | 375 | 16.75
ES2 | 0 | 375 | 345
sGl| 21 | 120 | 63
sG2 | 21 | 120 | 63
sG3| o 120 | 0
sG4| 35 | 72 | 36
SG5| 0 0 6
SG6| 0 05 | 05

Table 6—Gage coordinates for specimen PT

Gage | X (in) [ Y (in) | Z (in.)
ESL| 0 | 225 | 175
Es2| o | 225 | 36
sG1| -21 | 120 | 63
sG2 | 21 [ 120 | 63
sG3| 0 120 | 0
sG4 | 35 | 72 | 36

SG5 0 0 6
SG6 0 0.5 0.5
XS1 0 0 62.5
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XS82 | 35 1.5 24
XS3 | 35 4 24
XS4 | 35 12 24
VG1 0 1.5 17

Table 7-Gage coordinates for specimen LB

Gage | X (in.) | Y (in.) | Z (in.)
ES1 0 18 2.5
ES2 0 36 3.5
SG1 | -21 120 63
SG2 21 120 63
SG3 0 120 0
SG4 | 35 72 36
SG5 0 0 6
SG6 0 0.5 0.5

H.3.2 Strain during Post-Tensioning

Table 8-Stress due to post-tensioning during tensioning process in specimen PT

Tensioned Rods | VG1 ES1 | ES2 | XS1 XS2 XS3 XS4
Rods 1-3 -56.18 | 4.25 | 7.90 | 29.37 | -69.81 | -70.34 | -61.76
All Rods -163.76 | 65.67 | 23.59 | 134.11 | -207.71 | -195.63 | -133.47

AXis Y Z Z Z Y Y Y

H.3.3 Strain during Prestress Release
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Figure 31-Strain due to prestress release in ES gages in specimen CT

40
20
w
)
=
&
g
5§
S
40 ES1
——ES2
60 -
0 10 20 30 40 50 60 70

Time (min)

Figure 32—Strain due to prestress release in ES gages in specimen SL
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Figure 33-Strain due to prestress release in ES gages in specimen PT
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Figure 34-Strain due to prestress release in ES gages in specimen LB
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H.3.4 Web Cracks
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Figure 35—Crack growth in specimen SL (flexural cracks in top flange not shown)
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Figure 36—Crack growth in specimen PT (flexural cracks in top flange not shown)
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Figure 37-Crack growth in specimen LB (flexural cracks in top flange not shown)
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H.3.5 Load Tests
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Figure 38-Service load test strain data for specimen CT
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Figure 39-Service load test strain data for specimen SL
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Figure 40-Service load test strain data for specimen PT

600
/
)
- / — / 1598
200 o ——
£ _— T SG5
E o — 5ot
=
2 200 e
\
-400 \\\~ SG2
T~
-600
0 100 200 300 400 500 600

Load (kip)

Figure 41-Service load test strain data for specimen LB
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