LEHIGH Stephen Pessiki, P_h.D.
Professor and Chairperson
University Department of Civil and Environmental Engineering
13 East Packer Avenue
Fritz Laboratory
Bethlehem, PA 18015-3176

(610) 758-3494 Fax (610) 758-6405
Cellular (610) 428-6457; pessiki@lehigh.edu

22 September 2008

Dear Colleague:

Lehigh University is presently working under a research contract from the Pennsylvania
Department of Transportation to identify and develop inspection methods and techniques to
detect and quantify non-visible corrosion of prestressing strands in adjacent box beam bridges.

The research is motivated by recent catastrophic failures of prestressed precast box beam
bridges that have occurred in a number of states in the north east region of the United States.

Our research seeks to identify nondestructive inspection methods, techniques and equipment to
detect and evaluate corrosion that is otherwise undetectable by visible inspection methods. As
part of our work, we seek participation by industry practitioners and academic researchers in
our work. In particular, we have obtained sections of actual corroded bridge girders for
laboratory testing. We are seeking to engage outside experts such as you that may have
nondestructive evaluation technologies appropriate for this problem.

I am writing now to invite you to participate in our study. Attached please find a document,
prepared by one of my colleagues, that describes the girder sections we have obtained for
testing.

I will contact you by telephone to discuss this project further. Or, if you prefer, you may contact
me at contact points given above. Thank you for the consideration you give to this request for
help. I look forward to hearing from you and hope to have the chance to work with you on this
project.

Kind regards.

# Stephen Pessiki



Non-Destructive Evaluation

Inspection Methods & Techniques to Determine Non Visible Corrosion of Prestressing
Strands in Concrete Bridge Components

Decommissioned beams from three adjacent non-composite prestressed precast concrete bridges
have been procured. The beams are staged at Lehigh University ATLSS Research Center in
Bethlehem, PA. A total of seven beams are included in the study. A general overview of the

bridge beams and the visible damage is summarized in Table 1.

PennDOT issued bridge

drawings and manufacturer drawings are included as an attachment. The quality of the drawings

is in some cases limited.

Table 1:Beam Samples

Bridge Beam | Span | Section Cross Condition Description
Length Section

Clearfield 3 1 15ft 42x36 Box | Longitudinal  cracking  with  rust
staining.

Clearfield 3 2 15ft 42x36 Box | Large longitudinal crack with spalling
visible.

Lakeview 7 1 15ft 48x27 Box | Heavily damaged section with spalls
and cracks. The section was full of
water.

Lakeview 16 2 12ft 48x42 Box | No cracking or corrosion visible on
section however other areas of beam
have significant corrosion.

Lakeview 19 3 12ft 48x42 Box | Longitudinal crack  with  heavier
corrosion.  Hairline and  larger
distributed cracks

Main St 2 3 15ft 48x42 Box | Heavy corrosion on bottom flange
without longitudinal cracking. Large
corrosion patches.

Main St 3 3 15ft 48x42 Box | Longitudinal crack with heavy splitting.

1.1. Clearfield Creek Bridge, Cambria County, PA

Type: Three Span Adjacent Non-Composite PS Concrete Box Beam Bridge

Feature Carried: Carries Bear Valley Road (state route 1021)

Feature Intersected: Clearfield Creek (One span over creek and two spans over flood plane)
Bridge ID: 11102101801351
Year Built: 1956
Beam Manufacturer: New Enterprise Stone and Lime Company

Samples: Two beams were obtained (Span 1 Beam 3, Span 2 Beam 4) as illustrated in Figure 1.
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Figure 1: Clearfield Creek Bridge Plan View Layout
1.2. Lakeview Drive Bridge, Washington County, PA
Type: Four Span Adjacent Non-Composite PS Concrete Box Beam Bridge

Feature Carried: Lakeview Drive (state route 1014) in South Strabane Township
Feature Intersected: Interstate 70 (two Spans over traffic and two approaches)
Year Built: 1960

Beam Manufacturer: Spancrete Dickerson Structural Concrete Corporation
Samples: Three beams were obtained (Span 1 Beam 7, Span 2 Beam 16, Span 3 Beam 19) as
illustrated in Figure 2.

N N :\Q Q :\Q
S = N & N
W & g ¥
SPAN 1 S\ SPAN2
A—

«
Q\<</ >
SPAN 3
B— G—

BEAM 19
SLOPE 2% 4.5%
IRECTION
BEAM 7

BEAM 16
Al

| -
91-2"

‘ 912" ! 44'-6"
283-1"

Figure 2: Lakeview Drive Bridge Plan View Layout
1.3. Main Street Bridge Washington County, PA

Type: Four Span Adjacent Non-Composite PS Concrete Box Beam Bridge
Feature Carried: Carries Main street, state route 4049 (local route 798)
Feature Intersected: Interstate 70 (two spans over traffic and two approaches)
Bridge 1D: 62404900301265
Year Built: 1961
Beam Manufacturer: Spancrete Dickerson Structural Concrete Corporation
Samples: Two beams were obtained (Span 3 Beam 2, Span 3 Beam 3) as illustrated in Figure 3.
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Figure 3: Main Street Bridge Plan View Layout

2. Staging

The beams are staged outdoors adjacent to the ATLSS research facility on Lehigh University
Mountain Top campus. They are elevated 4 ft. off the ground and are supported at their ends
with 10 in. of bearing on each side. The bottoms of the beams are accessible for inspection and
evaluation. The cut ends of the beams will be sealed to prevent visual or physical access the
strands. The beams will be allowed to go through any and all NDT methods. However, there
will be no destructive testing without pre-approval by Lehigh University staff. The layout of the
beams is illustrated in Figure 4 and Figure 5.
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Figure 4: Schematic of beam layout
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HOLE 80, 8 = WATER BORING HOLE NQ. 9
HOLE N0, 1 HOLE ¥0. 3 HOLE NO. 5 HOLE 0. 6 - WATER BORING 1374.6_TOP_OF GROUND =t
1383,1 TOP OF GROUND 1382,9 TOP OF GROUND . 1383.1 TOP OF GROUND SROUND . 37 7 : L2722 TOF OF GROUMD
) 4 ¢ 40 1 6 | 5' LOOSE SAMD AND CLAY W/ROCK PARTICLES 2
, . ' - £ MaIS . i
rs80.7 ? 39 TOPSOIL AND ROOTSw MOIST et r379.91 g 3' TOPSOIL & ROOTS = L0OS 0157 . WL :333:’-% *l’ 6t LOOSE SANDY LOAH & ROOTS = MOIST . 5t 523“ SAND AND CLAY W/ROCK PARTICLES | 5 1371.6] ; WET é . 1376 § 5t VERY LOOSE BROWN SAND = MOIST 1
i I 1 e 1 ¢ : . 1369.67 11 137%%.9 3
s [1378.00 2 | 3 LOOSE BROWN SILTY CLAY = WET J 2| 3' LDOSE BROWN SILTY CLAY = WET R 7 2 5 13 1368.67 i - 1% 1373.9 2 GOSE BR TRE 2
1377.1] E 1 1376.9] L 13773 1‘1' 31 FIRM BROWN & GRAY SAND & SOME CLAY c6.c0 lg 3% FIRM BROWN AND GRAY SAND & SOME CLAY 1372.8 1 CLAY = MOIST
] i p WET 1366,61 1 WET 1
] 9| % LOOSE GRAY AND BROWN SAND = WET 1 7 4 | 5! FIRM BROWN & GRAY SAND & SOME ; 1 1365.6] 17 18 1370.9) 1 &' VERY SOFT GRAY SILTY CLAY = DAMP 1
;37&.:_ :ll‘ b 1373.9] 12 5% LOOSE GRAY & BROWN SAND = WET 4 1370, 1 :g CLAY = WET i CLAY W/ ROCK PARTICLES . 19 3" COMPACT BROWN & GRAY SAND § SONE 2
373.]: 18 177 VARTECATED STLTY SAND & GRAVEL : 37;'3: :; TTFTRN VAGTD. STLTY SAMD & GRAVEL = WET __ | 10 :;ﬁ; 5:1 21 FTRM BROWN & GRAY SAND W/ ROLK ) 23 132:6: g S MRSk pARTICLES = Vel 2 [ :332?:9: 21 {2 VARTEGATED STLTY SANDY CLAY & 2
1371.4 :g FIRM AND WET n 370.9 % : = 1370.1] 26 PARTICLES = WET 7t VARIEGATED SELTY SANDY CLAY = COMPACT 4 ;’: VARIEGATED SILTY SAKDY CLAY = C 1366.9] 1 WOOD = VERY SOFT § DAMP =
- * \ ] -
1 s 1 1 ] 2 b NP 27 1359.6] 22 ‘ & DAHP . HpAcT 30 1364.9] :g 3t FIRM VARIEGATED CLAY W/GRAVEL ~DAMP | 1
1368.1] 28 1% 1367.9] 21 | 9t COMPACT GRAY SILTY SAND & GRAVEL » | 7 1368. 11 31 28 126 1363.9] 20 ’
1 27 9% FIRM GRAY SELTY SAND AND GRAVEL | 26 WET 1oy 6 [;OMPACT gRAY $ILTY SANDY CLAY W/ROCK 357,61 39 ' 22 G i) AV 5
1 % WET & COMPACT 13605 g;;v ” . 1365, 33 ARTICLES = DAMP 3 ST GRAY STV SARBY TLAY & RiCK 37 [1356.6] 41 FLONFART STITY GRAY SARGY CLAT § 36 1361.9] 20 GRAVEL « MOIST 12
1365.1 3 22 -3 3 136k.1- P4 ‘ PARTICLES = MOIST . 1355.6 ] 46 ROCK PARTICLES = MOJST 4 1
] 2? : 1 % q 4 1.57 DK SILTY CLAY & WETHRD SHALEV.COWP, 13s4.6fior  JTBKSTD iE,V.COHF, 1358.8] 12 by Firn BROWN S ILTY CLAY & SakD W
’ _ _ i ] . ] . ROCK PARTICLES w MOIST 1
1362.1] 2? 39 1361.9] ;‘; 38 1362. 1] gg 4t COARSE GRAY SAND - COMPACT = WET 27 ] 4 91% § 4.5 WEDIUM HARD DARK SAMDY SHALE 1357.9 21 5
] ] | ] 29
T 66 | 3t COMPACT BROWN SAND & GRAY SANDSTONE 1 &0 | 3' BROWN & GRAY SAND = COMPACT, 1360.1} ho - 685 | 6.5! MEDIUM HARD DARK SANDY SHALE .
1359.1F 70 PARTICLES = WET 37 1358.2] 46 SANOSTONE PARTICLES W/TRCS COAL » WET| 39 1359.14 &2 2.5¢ COARSE BROMN SAND & CLAY W/ROCK 1348.£] 1350, 1-| 1355.9 gg be 5'?&3?3&323%”;&.23“ TRACES 16
99 [T ETVERY CORPACT BROWH SARD E oAy 100 | 7.59 BROWN & GRAY SAND = VERY COMPALT 13576422 " PARTICLES = COMPACT & WET 3681 none | 2+ s 1353.5] 34 -
1357, SANDSTONE PARTICLES W/COAL TRACES | 54 1357 4] SANDSTONE PTCLES, W/TRCS COAL - WET | 50 7 1347.01_Bo¥ 348 1 MO OFT L0AL & BINDERS 39
| L . — 307, 1-[BOZ | 17 WEGTUM WARD DARK SHALE 1352.4 t.5% C
7 i B 1345.50 13 | 1.5% SOFT COAL & BINDERS . 352.4 g3 <57 COMPACT DARK SILTY CLAY & SHALE
] 7t MEDIUM HARD DARK SANDY SHALE 1 e ] 8.5t VERY SOFT DARK GRAY SHALE 134 ZINONE [ G.B" SOFT SOAPSTONE i TOTAL DEPTH 27.5% 172 [ 3.3 ;:ﬁ"ﬁ::i;,"ﬁﬂ;
- . T 25% -t .
-4 oex - . TOTAL DEPTH 28,81 1349,
5: i 350.4- 11% MEDIUM HARD DARK SHALE = FRACTURED - 1347.r[NONE | 1.7 COAL
1350, ] 1349.1] .
] 6.5 SOFT DARK SANDY SHALE « d = i 1 7' DARK GRAY SHALE = SOFT = W/SMALL
1 COAL 2106, 14 1347.7) 60 | 2¢ MEDIUM HARD DARK SHALE 1% CLAY SEAMS
1345. 1] 1364464 1002 | 2' SOFT COAL & BINDERS | 345 LiuoRE . 2° SOFY COAL & BINOER 2.4 '
TOTAL DEPTH 38t d 7sx| w sorr sompstone 2 I: - 31 SOFT DARK SHALE & SOFT GRAY SOAPSTONE 1338, 5ONE | 21 SOFT SHALE
0 o] ' : k 337.5—"“{9)3%“_%?“ SAHDY SHALE
- TOTAL DEPTH kit .
] : - 5.5' GRAY SANDY SHALE
- 100 § 107 HARD SANDSTONE AND SANDY SHALE 7 882
i 1333.9]
1333. 10+ TOTAL DEFTH L3
1330, 4] 100%
: GWL - AT TOP OF GROUND
TOTAL DEPTH 52.5t
‘ ; . E NO. 16
HOLE N0, 12 HOLE NO, 14 HOLE NO.
1302, 1 TOP OF GROUND HOLE WO. 1] i 1379.5 TOP OF GROUND " 1378,3 ‘rog OF GROUND R 1378.5 Tn: OF GROUND
5 - T o[ i .
0 | 4 LOOSE BROWM SILTY SAND = WET 0 1 4 ¢
:g?g:; g 25 TOPSOIL,; SANDY 4 1376.8) o 1375.7] g 7' VERY SOFT SANDY LOAM 6 RGOTS = WET 0 : 1375.5] 0 g LoosE BROMN SILTY SAND - WET 2
T 1 | ¥ SoFT VARIEGATED SELTY CLAY « HOIST 1375.5] ? 1 0 . }
1377. 4 : - 1373.8] 1 | 4t LOOSE BROWN SAND - WET 1 :;;f;. g 0 1372.5] 2 2
7 - 9 +3]
—_— 2 3' SOFT BROWN SELTY CLAY & GRAVEL = MDIST 1371.8] 11 11 " : 10 3¢ {O0SE GRAY SAND
- : 1370.5) 17 AT i T El f1] T = 10 1369.3§ 13 3" LOOSE BROWN AND GRAY SAND - WET ‘ 9 1369.5] 11 3
. T GR SAND - >
1373.1] ; ] SAND & §-°"; CLAY W/AOCK PICLES-LOGSE| 5 1369-5] 12 NOIST 1368. 3 ;;3! i 115
~ : i1 - . i
1370.7] :; . 1367.4] 22 18 :1;26.3._ 14 |3 COARSE SAND & GRAVEL = LOOSE & WET 19 1366.8] 15 | 6t COMPACT BROWN SAND & GRAVEL W/SOME 18
13 ? » 1 19 5.31 15 415 CLAY = WET
4 35 | & LOVSE GRAY SAND & SOME GRAVEL -0AMP T 16 | 8 Fiam variEGATED S1LTY SANDY CLAY | 18 418
1367.11 20 9 _ 13645 1% § GRAVEL = MOIST 16 : i 363.3) 22 20 1363.54 22 19
45 . 1 s . 23 423
1365.1} 18 ] 2 ]z 720
b I - 1361.5] 28 21 h360.3| 27 91 FIRM VARIEGATED SILTY SANDY CLAY W/ 28 1360.5.] 26 6" COMPACT VARIEGATED SAND & GRAVELw SILTY 17
o 71 36 2 GRAVEL = WET -j 28 5 WET
i : 1
3 ' FIRM GRAY SILTY § ¢ J 2% ] 5t FIRM BROWN AND GRAY SAND W/GRAVEL o 32 +43
vs61.1 zg & FiRy LTY SAND & ROCK PARTICLES " 1358.5] 31 HO1ST 7 357.3.] % 31 1357.5] 30 28
N 159 1356, 3] 33 1356.5] 97 I¥ ORSARD, SRAVEL, & SHALE TROGATS.WTST] 39
1359.1] 26 1356.5F k2 1355.34116 TV COMPACT SHALE wWEATHERED & WOTST ] 41 3545 ] ONE | 2t SOFT SLA
1358,10 30 {27 FIRM & TLTY SAND & T i8 1355.24100  §1.3' SANDY SILT & WEATHERED SHALE ~COMPACT ] : B85, : 1§ COAL
1357.4 2 DANE - RONE | 20 ]
. _ - N . VERY SOFT SLATE, COAL § SANDSTONE .
. B3 2% DE%:ACT DARK STLTY SHALEY CLAY = N 3.5% SLATE, SHALE & COAL ] ! ] 61 SOFT DARK SHALE & SANDSTOME & VERY
355.1 72 . 0 1351.71 3% . ] 43 SOFT GRAY SHALE
1352.8] 2.3t SOFT SHALE - WEATHERED . 1348, 7] 1348,5]
1351.3] HONE ] 1.5t COAL 1 7t MEDIUM HARD DARK SHALE & SOAPSTONE i
: q 55 WITH SOFT GRAY SHALE § 30 | 3% SOFT TO HARG GRAY SHALE TETAL DEPTH 30
81y | 32 DARK SHALE & GRAY SHALE ] f 345.3
1348.1 | - 7]
‘M-? -y
13w6.6] 3% 1 1.51 SOFT GRAY SHALE ] 85 | 7% MEDIUM HARD SANDY SHALE = BROKEN :
E T} 6% | 31 SOFT GRAY SHALE WiTH STREAXS OF SMALL - GWL = AT TOP OF GROUND
1 ggy | #.5 GRAY SHALE & SANDSTOME STREAKS 1341.7] CLAY SEAMS § SANDY SHALE -
12,1 A T AT TR ] 90X | 9' MEDIUM HARD VARIEGATED SANDY SHALE %
2% GRAY SHAL 1 - 7 [ '
] ] 73% | 3t MEDIUM HARD SANMDY SHALE
11340, 1 1007 SMALL CLAY SEAM 336,71 1335.3
- | 88x |5 HARD VARLEGATER SAMDY SHALE ~ BHOKEN 1 ogy ]
. 1 J 9% |7t MEDIUM HARD DARK SANDY SHALE
335, 1]  132.7 1
- 51 HARD DARK SHALE = FRACTURED ] Bt MEDIUM HARD DARK SANDY SMALE 1326.1]
49 ] 128,
i - 1326. 311 21 MEDLUM HARD DARK SANDY SHALE
1330, 7 e KD
TOTAL DEPTH 521 13247 .
] 10U%| 8¢ MEDIUM HARD SAKOSTONE & SHALE W/TRACES
Gil, ~ AT TOP OF GROUND . ] OF SLATE
NOTEt HOLE MAKING WATER AT ELEV. 1349.1 9 | 5.2t HEDILM FARD 3ANDY, LIMEY SHALE 1
FLOWING OVER TOP CASING. 1319, 1318. 3
TOTAL DEPTH €00 1316.0] 87% | k.41 MEDIUM HARD DARK SHALE & SLATE
1313.9] 85
-
GWL - AT TOP OF GROUND -1 33 ] 3t SOFT COAL & BINDERS
NOTE: WATER ELEV. «TOP OF HOLE = 1310,
HOLE MAXING WATER d
] 99% | 3.6 MEDIUM HARD DARK SHALE
1207,
TOTAL DEPTH 710
GWL - AT TOP OF GROUMD
‘ HOLE MO, 12
HOLE MO, 1 ) . +16,27
NOLE WO, & HOLE WO, § f38,07° )
i HOLE W0, ik : .
+16.11 ] . . ac :
l'.T 18,750 |
w26y 332 L +49.57 3o 42,34 ' | |
+66.43 ’ ht 439,53 I‘ 7 ‘:E_ Sperne
IB.75¢ 18,757 ‘ o
| I PENNA. DEPT. OF HIGHWAYS DISTRICT-9
®.070 HOLE NG. 8 HOLE MO, 1 19,964 * .
o
‘ . - . o 1]
| . SENERAL NOTES r” . d
" YOLE #0. 16 . | | . L.R. 11063, SEC. | CAMBRIA COUNTY
MOLE WO, § '
499,73 oW ~ WATER LEVEL . ) : _ .
LOCATION OF HOLE BORINGS FIRST LEFT COLUMN ~ ELEVATIONS IN FEET ‘ ' - ' :
FOR BR{DGE AT STA. L :
73”‘ SECOND LEFT COLUMN - BLOWS PER FOOT ON 4" CASING, T BRI DGE AT ST A 339""
USING 380 LB, HAMMER, 16 DROPS : . : : . ' :
AND PERCENTAGE GF CORE RECOVERY ‘ : ) ’
| RIGHT COLUMN ~ BLOWS PER FOOT ON 2" SPLIT SPOON o
o ' o . : 7 : . | SAMPLER USING 140 LB, MAMMER, ‘ :
i _ . . 30" DROP , o
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