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August 10th, 2020

Town Manager

Town of Bowdoinham
13 School Street,
Bowdoinham, ME 04008

RE: Bowdoinham Recycling Building Modifications
To whom it may concern,

This memo is to address the modifications required for the Bowdoinham Recycling
center building.

Calderwood Engineering inspected the Bowdoinham Recycling center on June 24",
2020. Calderwood Engineering had previously inspected the building on August 21%,
2013, and noted several areas of the building that required modification to bring the
building up to code. During the inspection on June 24", 2020, Calderwood Engineering
noted that none of the proposed changes had been made. Attached to this Memo are the
details and memo provided in 2013. All of the changes outlined in that memo, as well as
the modifications below must be performed to bring the building up to code. The only
part of the existing memo that no longer applied is the cost estimate, which does not
reflect 2020 prices. In addition to the existing modifications, Calderwood Engineering
found the following issues.

On the 1* floor, there are (4) columns located under a set of Lally columns placed on the
2" floor. Currently, (1) column is located off center and leaves the beam on top of the
columns with 1” of bearing. This column must be repositioned to have a minimum of
2.5” of bearing length.

On the Northeast corner of the building, the wall next to existing door frame is not
connected to the foundation. Calderwood Engineering has designed a connection between
the existing timber wall frame to the concrete footing by installing a sill plate and
connecting this to the existing door frame. See the attached details.

On the Southeast corner of the building, several of the 2x4’s in the exterior wall have
deteriorated and must be replaced. Calderwood Engineering noted at least (11) that must
be replaced, however the exact number must be determined in the field. These 2x4’s have
been exposed to the elements due to the lack of sheathing or any type of facing on the
exterior of the building. As noted in the attached memo from 2013, 2" plywood/OSB
should be added to all exterior wall that are not covered by plywood or by planking.
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Attached are the supporting calculations, details, and the memo and details provided in
2013.

Should you have any further questions please feel free to contact us directly.

Respectfully Submitted

ch [

Thad D. Chamberlain, EI
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Project: 11-Town of Bowdoinham-20; 01-Recycling Center-20
Client: Town of Bowdoinham

Construction Engineering Design: Calderwood Engineering
Design Computations by: Thad Chamberlain, El
Design Check by: Eric Calderwood, PE

-
R
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Project Notes:
Check Bowdoinham Recycling Building, determine capacity of additional members not addressed in the

calculations and details dated December 2013.

References: NDS 2012, ASCE 7-14, IBC 2009

Check Design of additional beam supporting second floor:
(4) 2x8's at single span between additional support columns:

bbeam :=1.5 in dbeam :=7.25 in
Lyeam =12 ft spacing between columns
wy:=3 ft+2 in distance from center of column to center of exterior column

w,:=8 ft+10.25 in  distance from center of column to center of interior column
oy, =125 psf light storage warehouse (From Table 4-1, ASCE 7)
Ofioor := 5 Psf timber framing, assume 5psf (see pg 6 of 93 of original calculations)

Calculate total load applied by beam:

Wiy Wy
Wheam = (011 + Ofioor) * 7+T +45 pcf+ (4 + byeam * dpeam) = 794.948 plf

_ Whpeam * Lpeam

I :_f: 4.77 Kip This is the reaction load at
the end of the beam

Calculate beam in bearing:

Feperp := 335 psi SPF No.2 South, Ref. NDS 2012
lpear:=2.5 in length of bearing
Ch:=1.0 Ci:=1.0 C;:=1.0 NDS 4.3.3/4/8

lpear+0.375 in
Cpe=—22 " "% 115 NDS 3.10-2

1bear

Feperp = Feperp * Cm * Ce = € » C, =385.25 psi NDS Table 4.3.1
Apear = lpear * Pheam = 3.75 in’ total bearing area of single beam
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Check Design of additional beam supporting second floor:

ke = Pbeam__ 397 979 psi
bear *
Check:=if f e, <Feperp' ="“Ok for bearing”
“Ok for bearing”
else
| “Check”

2.5 inches of bearing is required for the 2x8's, shift column as required to provide enough bearing for each beam,
or install additional 6x6 column.

Check concrete blocks under Truss columns:
Existing 7"x7"x5" concrete blocks in compression:

Pere:=19440 1bf=19.44 kip See page 84 of 94 of previous design calculations
This is the factored load in the columns supporting the truss

f'.:=2 ksi no information on existing concrete blocks, assume 2ksi

beonc:=6 in concrete block dimension (7" square block, assume some section
loss to 6" square block)

teonc:="5 In thickness of concrete block

A, :=b e beone =36 in” bearing area on concrete block

B,:=0.85-f".+A;=61.2 kip unfactored bearing capacity of block
(ACI 318, Table 22.8.3.2)

Ppbaring 3065 (ACI 318, Table 21.2.1)

B, := Gpearing * Bn=39.78 kip

Check:=if P, < $B, = “Concrete Ok for Bearing”

“Concrete Ok for Bearing”
else
| “Check”

Concete blocks are ok for bearing, should be monitored for section loss
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Capacities of Tapcon Blue Anchors:

can PERFORMANCE TABL
; BLUE, WHITE, AMD STAIMLESS

“I CNQIEE BF PROFEEEIDONALE

Buildex

ULTIMATE TENSION AND SHEAR VALUES (LBS/KN) IN CONCRETE

P £ = 2000 PSI (T2 MPa) F c = 3000 PSI (20.7 MPa) £ = 4000 PSI (27.6 MPa) F £ = 5000 PSI (34.5 MPa)
ANCHOR | MIN.DEPTH OF
h_'?'."‘_, E'ﬁ':_aw TEMSION SHEAR TEMSION SHEAR TEMSION SHEAR TEMSION SHEAR
Lbs. (kM) Lbs. (kN Lbs. {kH) Libs. (N} Lbs. (kM) Libes.. (kM) L. (kM) Lbs. [k}
316 (4.8) T{25.4) GO0 (27T) 720 (3.2} 626.(2.0) 720 (3Z) ES0 [(29) 720({3.3) 800 {3.E) BE0 (T8
4 (31.8) B45{3.7) 20 (3.2) 858 (3.8) T20 (3.2) 870 {39) T20(3.0) 1210 {4.5) BE0 (3.8)
T-1/2 {38T) 1090 (4.8} 850 (3.8) 1000 {4.8) 860 {3.9) 1000 {4.83 BEO (3.8} 1220 (43} BE0 (3.8)
1-3/4 (44.5) 1450 (65) 870 (393 1455 (6.5) 870 (3.9) 1460 {65} 990 (4.4) L300 990 (4.4)
1/4 (6.4) 1{25.4) 750 {33} SDD EILGJ 75 [(34) Q00 (4.0 BO0 {3.6) 1,360 {61} o950 (4.2 La40 (6.43
/4 (3.8 1050 (4.7 900 (4.00 16D (5.2 900 (4.00 1270 (5.6) 1360 (6T 1.515 (6. LA40 (6.4}
/2 {38T) 1,380 (B.T) 1200 [5.3) 1600 (7.2 1200 (5.3) 1,820 (8T) 1,380 (BT} 2170 (9.7 TLETO (TA4Y
1-3/4 (44.5) 2020 (9.0) 1670 (F4) 2,200 {9.8) 1670 (7.4) 2.380 0062 LERD (7.4) 20023 LET0 (7.4}

Safe working loads for =ngla Instaiation under static lcadng should not exceed 25% of tha ultsmats ioad capac by

ULTIMATE TENSION AND SHEAR VALUES (LBS/KN) IN HOLLOW BLOCK

LIGHTWEIGHT BLO-CK HEDHUM WEIGHT BLOCK
ANCHOR AMCHOR
DA EMBEDMENT
TENSION SHEAR TEMSION SHEAR
in. (e T Crevm} Lba. (k) Lbe (kM) Lbs_ (kM) Lba (kM)
316 (4.8) 1{25.4) 220 (1) 400 {183 34D (1.5} T30 (3.7}
1/4 {6.4) 1{354) 350 00y 620 (L) 500 (2.2% 1,000 {4.4)

Safe waorking loads {or sngia instaliation under static ioading should not exceed 25% of the ultmats load capaoty.
MOTE: 516" Tapcon nequines 532" bit, 148" Tapcon reguires 576™ bit

ALLOWABLE EDGE AND SPACING DISTANCES

HORMAL WEIGHT COMCRETE COMCRETE MASONRY UNITS (CMU)
FARAMETER AMCHOR
i imird 5 FULL CAPACITY REDUCED LOAD FULL CAPACITY REDUCED LOAD
- (Critical Distance CAPACITY REDUCTION (Critical Distance CAPACITY REDUCTION
Enchiash (Minlmal FACTOR Inchash (Minimal FACTOR
Distmca Inchas) Distance Inches)
Spacing Between Efal) 3 2 a7z 3 /2 LoD
Anchors - Tenslon 14 4 2 0EE 4 2 084
Spacing Betwsan 36 3 12 0a3 3 /2 o0
Anchors - Shear 144 o 2 a2 4 2 0|
Edge Distance - 36 1-7/8 1 a3 3 2 o9
Tenslon 14 2142 4 a2 . 2 o.|m
Edge Distance - 36 3174 /e 070 3 2 093
Shear 4 3 12 LR ] a 2 0.8

For 5t 1 inch = 254 mm
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Design connection for existing wall to foundation at swinging door:
Determine applied load:

Weap = 2.5 ft width of section not connected to floor

hg,p:=15 ft+3 in height of section not connected to floor

Wind load on this section of wall:

V yina =115 mph wind speed (ASCE 7-16, Figure 26.5-1b) Category 2 building
k4:=0.85 ASCE 7-16, Table 26.6-1
k,:=0.85 ASCE 7-16, Table 26.10-1 (less than 15ft above ground level)
k.:=1.00 ASCE 7-16, Table 26.9-1
k,:=1.0 ASCE 7-16, 26.8.2
Vwind ?
q,:=0.00256 + k, - k,, - k- K, - - psf=24.461 psf ASCE 7-16, 26.10-1
mph
G:=0.85 Gust effect factor, ASCE 7-16, 26.11.1
Gep;:=—0.18 ASCE 7-16, Table 26.13-1
Cp :=0.8 ASCE 7-16, Figure 27.3-1
Ngap ;
Pyina:=(d,+C,*G—q, Gep)) - S Waap= 0.401 kip ASCE 7-16, 27.3-1

This is the wind load reaction at each end of the wall section, design connection to footing to carry this applied load:

Install nail plate (2x4) into concrete slab with concrete screws, install 4x4 block under existing end wall
column and nail column to block, and block to nail plate.

Design Nail Plate:

2x Nail plate, calculate number of concrete anchors required to carry wind loads:
(2) 1/4" Tapcon Blue Concrete Screws or equivalent:

Nocrew =3 Gserew :=0.25 in

Verew :=900 1bf assuming 1" of embedment into 2ksi concrete
fred_spacing = 0-82 Reduction for 2in spacing (minimum allowable)
fred_edge = 0.59 Reduction for 1-1/2" edge distance (Minimum allowable)

Vatlow = Vscrew* fred_spacing s 1:red_edge =0.435 kip

Check:=if Ngcrew* Vallow = Pwind = “Screws Ok for applied loads”

‘ “Screws Ok for applied loads”
else

| “Check”

Ok with (2) Anchor screws, check with Powder Actuated nails:
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Design Nail Plate:
Check design with Powder actuated nails:

Vpair := 166 1bf This is the shear strength of a single Powder Actuated nail, with 1" of embedment
(assuming using the 1516SDC with 2-1/2" overall length, in 2ksi concrete)
Npai:=3 Number of nails
Check:= if (Npyi+ Viait) = Pying = “Ok for Shear” (3) Nails Required
H “Ok for Shear”
else
[chec

Contractor may use either (3) 15165DC Powder Actuated nails or 1/4" Tapcon Blue Concrete screws

#ﬁg’mﬁf -ﬁ%f / PERFORMANCE/SUBMITTAL

Ramset fasteners may be specified by their type or catalog number to satisfy fastening requirements.

PIN SPECIFICATIONS APPROVALS/LISTINGS

*  Made from AlS| 10601065 steel. Austernpered to a core hamdness of 52-56 R = ICC Evaluation Service, Inc.
Typical tensile strength: 270,000 psi $ESR-2690 Sill Plate
= Typical ehear strength: 162,000 psi SESR-1799 Powder Pins & Clips
+  STANDARD FINISHES +  City of Los Angeles “:c
Proprietary black #RR-22668 Powder pins .
Mechanical Zinc plate to a minimum thickness of .0002 meets requirements
of ASTM B95—(lass 5 Type 1
Ramguard

]
FASTENERS IN NORMAL WEIGHT CONCRETE E
g
=
S
50 &6 73 100511 E
152 66 1229 157 837
e 159 265 1665 179 1043 ﬁ
1172 154 1450 340 2007 09 135 M2 1m2 s
SP SERIES 0150 3 150 803 105 786 8 493 82 45 5
1 154 1043 200 1173 243 1307 | 175 1087 189 1125 a0 177 |

SP SERIES 1504180 1144 207 1553 230 1636 208 174 | N8 1471 213 1568 3051780 §
1172 3|4 21% | I 1857 239 1886 504 2968 ﬁ
1900 SERIES 0145 3 05 694 T 458 10 685 9 £ )

Note 1: ALLOWABLE [0ads are shown In the LARGE BOLD Tont, ummats (030 are sSnown In smafer i font. Wote 2: Testing conducted In accordance with ICC ACTD
S&ASTM E1190. Note 3: Safety factors are based on coeMclent of varation. In accordance with ICC AGTO, the safety factor will be no |ess than 5. Note & Values ;;
shown In concrets are for the fastener only. Connected members must be Investigated separately. Mote 5: Cyclic, fatigue, shock loads, and other design critaria =l
may require a differant safaty factor. Nete 6: Job =lte testing may be required to detarmine actual Job site values. Wote 7: Minimum edge diztanca is 3 Inchas unless m

Ofherwise approved. Note 8: For 51: 1107 = 4.448 M, 1 Inch = 25.4 mm, 1 ksl = 6.89MPa
Notas:
INSTALLED IN CONCRETE - CONCRETE COMPRESSIVE STRENGTH 1) Fasieners testad o ASTM E1190 &

1GE-ES ATO (March 1, 200)
2) Alowable loads ara shown

5) Alowabie loads and sty facbrs

ara bassd on cosfficlent of varktion in
1 278 216 214 400 152 327 sccordance with IGCAGTO, The sfety
TE SERIES 0157 tactor will ba no less then 5
1174 a7 37 415 349 164 330 9Gsuss shown o stsibess
1-112 242 479 == == 238 448 meerisls ave te polied and of the

Tagtaner driven through the el plate
TECIO090® | g 457 70 2 A — N — ’
Ceiling Cli

INSTALLED IN A572-GR50 STRUCTURAL STEEL

TE SERIES KNURLED

MADETIN.
WHW.RAMSET COM YAMERICA “
Hamsel
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Design connection from nail plate to block to wall end column:
#8 wood screw:

Nscrew 3
Ibf .
W:=82 — Table 11.2b, NDS 2012 withdrawal of #8 wood screws
in
Ibf sl
7:=78 — Table 11L, NDS 2012 for #8 wood screws with 1in side
in member thickness (conservatively)

Cp:=1.6 NDS Table 2.3.2, wind load factor
Cy:=1.0 Ci:=1.0 Cy:=1.0 Cy:=1.0
Ceg:=1.0 C4i=1.0 Cpn:=1.0 Toe nail factor for screws is 1.0

' Ibf
2':=72+Cp+Cy+CoCyCyCeq+Cyi»C, =124.8 — Table 10.3.1, NDS 2012

in

: Ibf

W':=W-Cp+CpvCoqr Cy=1312 — Table 10.3.1, NDS 2012
in
l:)wind

W, ieqgi=——————=567.109 1bf total withdrawal force

PPled ™ s (45 deg)
Lembeq:=1.5 in=1.5 in this is the required embedment depth into the nail plate, at a 45deg angle

Wre51st <W Lembed> screw — =590.4 Ibf

Check:=if Wy jieq < Wiesist = “Ok for Withdrawal”

‘ “Ok for Withdrawal”
else

| “Check”

Zeesist = (Z'* Lompea) * Nocrew = 561.6 1bf

Check:=1if P ;,q<Ziesise = “Ok for Shear”

H “Ok for Shear”
else

| “Check”

(3) #8 wood screws required to carry applied wind loads, conservatively use GRK-RSS 1/4" Diameter
screws, these do not split the wood and are stronger than wood screws.
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RSS™ Technical Data

RS5™ Rugged Structural Screws: [deal for amypwhera you would use a traditional lag scraw and
maora. High tensila torque and shear strangth means a 516" diameler RSS™ scraw has the same
strength as a 1/2° lag screw. Available from #10 up o 3/8° diameters in lengths from 1-1/2" to 16",
Approved for use in all applications that include freated lumber. Also available in PHEINOX ™
Stainless Steel, RES™ JTS used for joists and frusses, RSS™ LPS for structural insulated

panel systems and RSS™ LTF designed for log home and timber frames.

FASTENER OVERALL |LENGTH OF| MINOR SHANK OUTSIDE ALLOWABLE STEEL STREMGTH
DESIGMATION | LENGTH' | THREAD® | THREAD |DIAMETER’| THREAD
{inches) | (inches) |DIAMETER'| (inches) |DIAMETER'| Bending | Tensile Shear
{inches) {inches) | Yield (sl (psi)
Strength® | [pounds] | [pounds]
F o (PSi)
T4 %2 12 FED 1102
%3 1 ERIT F] 0.150 0.168 0.239 170,427 g’;ﬂ 1[:2::]2
W x3 N ERIF] 238 :
ENEx2UE | 2308 112
SMEx2ad | 23 1314
EM6x3 18 | 318 21
EM6x3 12 | 312 22 0.174 0,188 0.280 180,820 1[:3223; 1[?;::]2
G x4 378 234 :
S6x51@ | 5 312
@ [56x 6 578 378
2 [aExaiw 318 Z 18
WBad 3T 234
TE x5 1T 516 312
318 x 67 STIB 4
B X7 U 7 az 203,808 | 129,305
e L e 0.191 0.223 0.310 178080 | Teaoe | [a.ee8)
WB X0 53 5
TEx 12 1178 T
AEx14 18 | 1418 5706
e x5 558 CET)
& taxer 778 2708 0.152 0.172 0.238 172,620 1[::3:? "[:5:‘:?
ETTES 7T 37
A ECERL 978 378 0.191 0.220 0310 | 167,580 ‘[Eﬁ 1[;‘42;31?
EEERFS 11 34 3T h
14 x 2 112" 238 1102 0.152 0,170 0.237 111,460 '[‘:3572]“ [“1':‘“'2";}
§ Blexz 1z | 23k 158
EMG6x3 18 | 318 218
f MG x4 37 212 0171 0,195 0.276 118,360 '[:";::]? gfﬂ
E6x5 18 | 518 338 '
EME x & 578 378
(TFEELS Tak D
E[axs 5 158 0.153 0.173 0.240 226,373 ‘[:[;::]9 '[f;!;:;
PTErS ) T2 '

Far 8l: 1 inch = 25.4 mm; 1 psi = 6.9 kPa,

ULTIMATE LOAD VALUES TENSILE AND SHEAR
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