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Peck's Marina

Attention: Greg Robichaud

Re: Falling Weight Deflectometer Investigation for Pavement Strength Assessment

Fitzsimmons Road, Township of Leeds and Thousand Islands, Ontario

GEMTEC Consulting Engineers and Scientists Limited ( GEMTEC) is pleased to submit the

following memorandum summarizing the Falling Weight Deflectometer ( FWD) investigation

undertaken along Fitzsimmons Road in the Township of Leeds and Thousand Islands, Ontario. 

BACKGROUND

It is understood that Peck’s Marina is planning to construct a boat storage facility at the southeast

corner of Fitzsimmons Road and Granite Ridge Road. The facility will store approximately

between 100 to 150 boats. The boats would be moved between the storage facility and Peck’s

Marina located at 505 Thousand Islands Parkway at the start and end of each boating season.  

GEMTEC has previously issued a letter titled Pavement Condition and Traffic Impact

Assessment, Fitzsimmons Road, Township of Leeds and Thousand Islands, Ontario dated

December 4, 2023. The letter detailed results of a pavement condition assessment which noted

that Fitzsimmons Road is presently a surface treated road in good condition. It was concluded

from review of the estimated additional traffic caused by construction of the boat storage facility

would produce an additional 30 Equivalent Standard Axle Loads (ESAL) on the road. At this time, 

the subgrade was assessed through desktop review and not through a technical testing

procedure.  

Following issuance of this letter, GEMTEC entered discussions with the Township of Leeds and

the Thousand Islands ( Township). It was discussed during a meeting occurring on October 2, 

2024, that the subgrade along Fitzsimmons Road should be assessed through technical methods

to evaluate the potential impact of the additional 30 ESALs on the pavement structure. Various

methods were considered, but it was ultimately decided in consultation with the Township and

Peck’s Marina that Falling Weight Deflectometer (FWD) testing would be undertaken. 
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METHODOLOGY

FWD Testing was carried out on November 27, 2024 by a subconsultant to GEMTEC. The test

section on Fitzsimmons Road was from Thousand Island Parkway to Granite Ridge Road

approximately 850 metres). Specific test locations were completed at 50 metre intervals in one

direction, with a 25 metre offset from the starting position in the opposing lane, for a total of 25

metre intervals along the road. FWD testing and analysis procedures were in accordance with

Ministry of Transportation, Materials Engineering and Research Office Report ( MERO-053), 

Falling Weight Deflectometer ( FWD) Testing Manual.  

Based on the anticipated traffic volumes, Fitzsimmons Road is considered a low volume road. As

such, FWD load levels of 27 kilonewtons, 40 kilonewtons, and 53 kilonewtons were selected.  

RESULTS

The deflection measurements gathered during the FWD investigation were used to back calculate

the subgrade resilient modulus at each test location, as per methodology outlined in the MERO -

053 Report. The average corrected subgrade resilient modulus was calculated to be

approximately 26 Megapascals. The back-calculated subgrade resilient modulus along

Fitzsimmons Road, measured starting from the intersection of Thousand Island Parkway, 

northerly for 850 m, is shown in Figure 1. 

Figure 1 – Back-calculated Subgrade Resilient Modulus along Fitzsimmons Road, from

the Intersection of Thousand Island Parkway to the Intersection of Granite Ridge Road
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As discussed in the GEMTEC December 2023 letter, several areas of bedrock outcropping were

observed in the northern limit of the project area, near the new boat storage entrance, which

corresponds to the upward trend in subgrade resilient modulus back-calculated from the FWD

data. Furthermore, the subgrade resilient modulus peak, calculated at 200 metres north of

Thousand Island Parkway, corresponds to the mid-point of the sharp horizontal and vertical curve

on Fitzsimmons Road. Reviewing street imaging confirms the presence of an exposed rock face

in the west ditch line at this area, resulting in the increase in subgrade resilient modulus at this

location. 

Subgrade performance is known to vary seasonally, with the lowest strength measured

immediately following the spring thaw. As the field work for this investigation was completed in

November, the subgrade has been corrected according to Ontario’s Seasonal Factors as outlined

in the MERO-053 Report and the results are summarized in Table 1.  

Table 1 – Back-calculated Subgrade Resilient Modulus and Monthly Correction Factors

Month

Ontario’s

Seasonal

Factors

Seasonal Adjusted

Back-calculated

Modulus (MPa) 

Reduced Subgrade

Modulus (MPa) 

January 5 245 81

February 5 245 84

March 2.2 108 36

April 0.83 41 14

May 0.65 32 11

June 1 49 16

July 1 49 16

August 1 49 16

September 1 49 16

November 1.6 78 26



Letter to: Peck's Marina
GEMTEC Project: 101335. 007 (December 13, 2024) 

4

December 3.3 162 53

Based on Table 1, the spring adjusted subgrade resilient modulus to be used for design is 11

Megapascals. According to Ministry of Transportation of Ontario ( MTO) Adaptation and

Verification of AASHTO Pavement Design Guide for Ontario Conditions Report MI-183, the

subgrade corresponding most closely to the calculated subgrade resilient modulus is either a low, 

high, or medium plasticity clay, which corresponds with Ministry of Environment well records and

available geologic mapping of the region.  

DISCUSSION

As discussed in the GEMTEC December 2023 letter, the new boat traffic caused by the

construction of the storage facility is estimated to cause an additional 30 ESALs per year, with

only part of that increase occurring during the spring thaw. To assess the impact of the additional

ESALs on the pavement, the following AASHTO 93 design inputs have been used: 

Initial Serviceability, PSI = 4.2; 

Terminal Serviceability, PSI =2.0; 

Overall Standard Deviation = 0.49; 

Design Reliability = 85 percent; 

Modulus of Subgrade Reaction, Mr = 11 Megapascals. 

As per the AASHTO 93 design guidelines, average values of subgrade modulus are to be used

as opposed to the lowest value or a percentile of the mean, as the AASHTO calculation method

has built in statistical factors of safety based on the input standard deviation. As such, the average

spring modulus has been used.  

Traffic Data for Fitzsimmons Road was provided to GEMTEC by the Township. A traffic count

completed in July of 2023 reported the Summer Annual Daily Traffic (SADT) as 591 vehicles per

day. There is presently no agency providing a standard method for interpolating Average Annual

Daily Traffic (AADT) from SADT, however a review of various literature suggests that the SADT

exceeds the AADT on such low-volume roads by approximately 25 percent. As such, it has been

assumed that the AADT of Fitzsimmons Road is approximately 443 vehicles per day. 

It is understood based on discussions with the Township that some traffic use Fitzsimmons Road

and Granite Ridge Road as an alternate route to access Reynolds Road and, consequently, 

Highway 401, when heading East on Thousand Island Parkway. As such, it has been

conservatively assumed that 3 percent of the AADT is due to truck traffic with a 1 percent annual

growth factor, as is common in general practice.  

Using an average truck factor of 2.0 ESALs per truck, the anticipated 10-year design ESALs along

Fitzsimmons Road is approximately 53,360. 
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As discussed in the December 2023 GEMTEC letter, the new boat storage facility is proposed to

store 150 small to medium size boats. The boats will be hauled to the facility using a standard

super duty pickup truck and a custom trailer fitted with tandem axles and dual tires. The pickup

truck and trailer combined have a Load Equivalency Factor ( LEF) ranging from 0.044 to 0.16. 

When adding the additional projected 30 ESALs per year to the previously calculated traffic

volumes, the anticipated 10-year design ESALs along Fitzsimmons Road following construction

of the boat storage facility is approximately 53,660. 

Table 2 details the required Structural Number (SN) corresponding to both traffic scenarios, and

the required increase in traffic that would require strengthening of the existing pavement structure. 

Table 2 – Required Structural Number for Existing and Increased Traffic Loading

ESALs
Required Structural

Number (mm) 
ESALs

53,360 (existing) 91 - 

53,660 (with boat storage) 91 300

54,000 91 640

56,000 91 2,640

57,000 92 3,640

Based on the back-calculated subgrade modulus and the provided traffic data, the required SN

of Fitzsimmons Road under the present loading is 91 millimetres. With the construction of the

boat storage facility, the SN remains at 91 millimetres. Under the assumed loading, an additional

3,640 ESALs would be required to demand an increase in the SN by 1 millimetre, which is the

equivalent of constructing approximately 12 such storage facilities along the road. Based on this

estimation, the additional traffic caused by the proposed boating facility storage facility represents

0.6 percent of the 10 year traffic loading.  

CONCLUSIONS

Based on the above study it is GEMTEC’s opinion that the additional boat traffic will not

appreciably shorten the service life of Fitzsimmons Road when compared with the general traffic

loading. Furthermore, the FWD results suggest that the localized high points of resilient modulus

rock subgrade conditions) are positioned to support the heavier traffic demand, such as at the

sharp horizontal/vertical curve and at the driveway to access the proposed facility.  



CLOSURE

It is trusted that the above information is satisfactory to your intended purposes. Please do not

hesitate to reach out to the undersigned for further information.

Sincerely,

GEMTEC Consulting Engineers and Scientists Limited
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Alyssa Bernier, M.A.Sc.

Pavement and Materials Analyst

AB/JH

John Hagan, P.Eng.

Senior Pavement Engineer

Enclosures
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R32 20241127NBL 36F20
70 08012- 084 79396 00 60 . 

150 0 200 300 450 600 9001200
C:\ Dynatest\ Data\ Projects\ 65. FWD

S
S

0 850
815. 0 3. 510. 0 3. 020. 0 3. 010. 0

Ld 7196 0. 995 68. 0           . 
D1 13051 0. 989 1. 026           . 
D2 13052 0. 988 1. 038           . 
D3 13053 0. 986 1. 036           . 
D4 13054 0. 983 1. 028           . 
D5 13055 0. 986 1. 033           . 

D6 12794 0. 994 1. 031           . 
D7 13056 0. 993 1. 011           . 

D0 13058 0. 991 1. 023           . 
D0 13059 0. 996 1. 021           . 

D0 13060 0. 996 1. 024           . 
Administrator

00 2 0000 1 1              . 

5 2. 0 2 2. 0

DtCty PxNnnnS 000+0. 0 000+0. 0 St
Cty P Nnnn

000+0. 0 000+0. 0 St ...           
300 0 0 0 0 0 0 0

18 54 13376 71164
AC333........................... 
AC333........................... 

Standardby loading

G0000000 44. 3649877 - 76. 0120624
S 0 8 5 21031

453 176 149 129 101 78 46 27

541 184 172 149 117 89 53 32
731 279 230 199 154 121 71 43

G0000000 44. 3654092 - 76. 0120894
S 50 7 5 21032

458 429 315 228 156 107 58 32
558 474 354 259 182 127 71 43

747 609 456 343 244 174 98 57

G0000000 44. 3657967 - 76. 0117579
S 100 8 5 21033

456 400 306 229 160 119 76 52
549 445 349 265 189 143 92 64

736 577 452 351 256 196 128 89
G0000000 44. 3661821 - 76. 0114324

S 150 7 5 21034



472 579 411 283 164 107 66 50
563 642 454 319 190 125 78 58
759 794 571 402 250 171 111 82

G0000000 44. 3665743 - 76. 0111431
S 200 8 5 21035

466 319 233 158 98 69 43 33
563 374 263 181 115 82 52 40
754 457 333 237 157 113 73 56

G0000000 44. 3669844 - 76. 0111586
S 250 9 5 21035

466 382 290 206 126 84 49 35
556 415 325 234 145 97 58 42
748 543 423 313 201 137 83 60

G0000000 44. 3673800 - 76. 0114700
S 300 6 5 21036

450 463 366 273 185 134 78 55
549 549 418 317 220 162 96 70

733 722 537 416 297 223 135 97
G0000000 44. 3677542 - 76. 0118354

S 350 8 5 21037
449 418 312 228 155 112 68 44

554 499 364 271 188 139 88 61

735 646 474 360 256 190 120 84
G0000000 44. 3681320 - 76. 0121648

S 400 8 5 21037
452 374 294 214 138 93 54 37

554 437 340 249 165 112 66 46
740 565 441 331 224 155 92 63

G0000000 44. 3685110 - 76. 0124856
S 450 8 5 21038

451 365 295 211 141 101 59 41

550 433 340 248 170 123 73 51
732 570 446 335 236 173 104 71

G0000000 44. 3688888 - 76. 0128231
S 500 9 5 21038

446 416 339 257 173 119 62 36
549 522 394 304 209 147 80 47

729 656 515 406 286 205 111 66
G0000000 44. 3692827 - 76. 0131198
S 550 8 5 21039

440 491 395 301 204 148 84 53
547 545 457 351 245 184 106 68

727 739 586 460 327 247 146 93
G0000000 44. 3696958 - 76. 0133698

S 600 7 5 21039
447 446 375 289 193 137 71 46

563 562 432 336 231 164 92 59

743 687 548 435 307 223 128 81
G0000000 44. 3700967 - 76. 0136431

S 650 8 5 21040
453 422 326 229 152 113 72 51

554 493 370 265 179 136 87 63
737 641 471 345 241 184 120 86

G0000000 44. 3704532 - 76. 0140092



S 700 8 5 21041
447 491 404 297 196 140 75 51
549 588 460 342 233 169 95 64
732 740 582 445 311 228 132 87

G0000000 44. 3707575 - 76. 0144717
S 750 8 5 21041

451 373 270 198 131 94 57 40
554 430 309 229 154 114 72 50
742 517 400 303 211 157 101 69

G0000000 44. 3710522 - 76. 0149516
S 800 9 6 21042

444 347 264 188 125 91 56 36
549 390 304 220 149 111 70 48
732 505 391 288 200 150 95 63

G0000000 44. 3713167 - 76. 0154423

S 850 8 5 21043
445 289 222 156 102 77 51 35

556 354 262 187 125 95 63 45
734 451 335 244 167 128 85 60

EOF
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Standardby loading

G0000000 44. 3711330 - 76. 0151624
S 825 9 5 21049

458 350 241 164 109 78 50 36

551 370 270 187 126 92 60 44
743 468 343 245 169 127 82 63

G0000000 44. 3708434 - 76. 0146871
S 775 9 5 21050

441 365 300 225 149 106 60 40
550 430 353 268 182 131 77 51

727 566 461 355 248 181 105 69

G0000000 44. 3705508 - 76. 0142201
S 725 8 5 21051

445 440 353 270 186 132 77 51
553 523 408 316 223 162 98 63

732 653 518 410 296 219 134 89
G0000000 44. 3702127 - 76. 0138074

S 675 8 5 21052



437 514 336 242 163 119 74 50
546 530 391 285 199 147 94 64
724 636 497 375 265 199 129 88

G0000000 44. 3698157 - 76. 0135144
S 625 8 6 21052

437 501 353 255 166 118 70 44
545 529 413 303 204 146 86 56
723 712 536 402 277 200 119 78

G0000000 44. 3694050 - 76. 0132555
S 575 8 5 21053

438 488 400 310 207 146 85 52
549 573 462 362 249 180 109 69
729 723 584 467 330 244 150 95

G0000000 44. 3690062 - 76. 0129822
S 525 9 6 21054

424 518 433 331 217 161 86 54
536 640 516 403 274 207 113 71

711 802 666 533 371 283 157 99
G0000000 44. 3686225 - 76. 0126504

S 475 8 6 21054
429 401 321 245 170 125 74 48

538 490 383 298 212 158 96 63

714 641 506 402 290 217 131 86
G0000000 44. 3682502 - 76. 0123210

S 425 7 6 21055
434 347 294 216 146 105 61 40

549 528 350 262 179 131 79 53
725 660 455 348 242 178 110 73

G0000000 44. 3678612 - 76. 0119887
S 375 9 6 21056

427 446 331 244 154 99 44 20

540 487 389 292 190 125 58 28
717 642 510 393 262 173 79 36

G0000000 44. 3674944 - 76. 0116531
S 325 6 6 21056

433 552 362 268 179 129 81 51
541 593 425 320 219 162 100 65

717 691 545 419 296 219 142 91
G0000000 44. 3671395 - 76. 0112821
S 275 9 6 21057

440 406 290 203 126 83 41 23
553 476 328 233 148 99 51 29

732 579 421 304 197 132 67 38
G0000000 44. 3663175 - 76. 0113443

S 175 9 6 21059
435 353 299 207 126 82 48 29

541 469 342 241 151 101 58 38

720 580 434 316 204 140 84 52
G0000000 44. 3659861 - 76. 0116522

S 125 9 7 21100
427 485 392 297 202 145 83 52

539 537 462 358 251 184 107 69
710 711 589 466 333 248 146 93

G0000000 44. 3656007 - 76. 0119802



S 75 8 6 21101
411 685 470 360 239 171 90 52
526 736 565 441 304 222 120 70
699 909 731 583 412 304 167 96

G0000000 44. 3651932 - 76. 0122133
S 25 11 7 21102

427 389 277 202 146 111 68 46
539 451 327 244 179 138 89 60
715 591 429 329 245 189 123 82

EOF


