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STANDARD 

~R ~' APPLICATION OF FRP TO PL YVJOOD BOXES .~·'\"~· >"> 
(FOR HAZARDOUS MATERIALS) ~\;··~ ··' 

a,~~' ,, 
1. SCOPE 4" "",.,...\\' . ~. 

This Standard gives the minimum requi~-11"'tt1br'lh~~~\,of a 
fiberglass reinforced polyester (FRP) lammat"\~od bo~"' 

2. seoutSEMENJS ..., 

2.1 ASSEMBLY 

Each box shall be assembled in accordance with Rocky Flats Plant (RFF) 
Standard SX-211. Any material to be furnished by the Buyer shall be specified in the 
purchase order. 

2.2 MATERIAL 

2.2.1 Resin 

Resin shall be a flame-resistant poiyester suitable for spray-up application. To 
facilitate visual inspection of lamination quality, no fillers. pigments, or dyes permitted, 
except as necessary to obtain the specified flame resistance and· Buyer-approved UV 
inhibitors. 

2.2.2 Fiberglass 

The fiberglass reinforcement shall be noncontinuous roving with a red tracer. 
Strand length shall be 0.5 to 2.0 in. 

2.3 FRP LAMINATE 

2.3.1 Application 

The FRP laminate shall be applied to the outside surface of the assembled box 
to a thickness outlined in Paragraph 2.3.2. In order to facilitate closing the box, taper 
the FRP thickness from 0.125 in., 9 to 11 in. away from the top body and lid edges, 
dowr. to almost zero thickness as it approaches these same edges. (Sea Attachment , ). 
STD(Vo16) :lr 1 of 5 SX-207 
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2.3.2 Thickness 

The FRP laminate shall be 0.125 in. minimum thickness throughout, except 1 o 
percent of the flat surlaces may be 0.094 in. minimum thickness. Corners and bottom 
shall not be less than 0.125 in. thick. 

2.3.3 Finish 

The laminate shall exhibit a uniform high qualify finish. Exposed fibers, sharp 
projections, and crazing shall be limited per the workmanship provisions of Paragraph 
5.2. Air bubbles and other voids larger than 0.125 in. diameter shall be limited to a 
total of 3 ln.2 in any square foot of surface. 

2.3.4 Physical Properties 

The FRP laminate shall have the following physical properties: 

2.3.4., Barcol hardness 

2.3.4.2 Ultimate tensile strength 

2.3.4.3 Flexural strength 

2.3.4.4 Fiberglass content 

2.3.4.5 Flammability 

2.4 SKIDS 

30 minimum per 
ASTM-02583 

9,00Q-psi minimum 
per ASTM·D63S 

16,000-psi minimum 
per ASTM-0790. 

27·35 weight percent 
per ASTM-0258 

Self-extinguishing 
per ASTM-0635 

or 
Flame spread classification 
of 25 maximum per ASTM~E84. 

After fiberglassing box. bond skids in place using resin. After skids are bonded. 
coat the skids with fiberglass using either glass roving or matt. The FRP laminate shall 
be 0.1 25-in. minimum thickness. After the skids are coated, they shall meet the 
spacing requirements of RFP Standard SX·21 1. The finished bottom surface of skids 
shall be coplanar (flat} within 3/8-in. of each other. 

STD(Vol6):1r 2 of 5 SX-207 
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2.5 PREPRODUCTION SAMPLE 

?rior to the start of production, the Seller shall fabricate one box using production processes and materials. This sample box will be evaluated by the Buyer for compliance with RFP Standard SX·207. After a sample has been accepted, the Seller may proceed with his production. The sample may be retained by the Buyer for a standard of workmanship. 

3. Pe\,CKAGING AND SJ:UPPING 

Good commercial handling and shipping methods shall be used to assure damage free deiivery of product. Lids shall be secured to body to resist blowing off in high winds. (See detail in RFP Standard SX-211.) 

4. REPAIR OF FRP-CO~ TEP BOXES 

Emphasis should be placed on producing boxes with precise cut. quality lumber. It should also be stressed that a fabricator's self-inspection of boxes or box panels prior to fiberglassing is an important quality check. In these cases where a framing member must be replaced or drawn after flberglassing, the following steps constitute an approved repair procedure: 

4.1.1 Remove framing member (2 x 4) when necessary. Cut off or clinch protruding fasteners. 

4.1.2 Drill or core FRP coating in typical nailing pattern shown on panel detail drawing, each hole not to exceed 1-in. diameter. Flat bottom of each hole to be within ,±0.04 in. of plywood outer surface. 

4., .3 Level edges of each hole to 90° or greater included angle. 
4.1 .4 Apply fasteners per RFP Standard SX~211. 

4.1.5 Fill hole with FRP to minimum thickness specified in RFP Standard SX-207. 
4.1.6 Describe the extent of rework on the record required by RFP Standard SX-207. 
5. QUALITY ~ROVISIONS 

5.1 RECORDS 

Each lot of boxes delivered shall be accompanied by the following records: 

STD(Vo!6):1r 3 of 5 SX-207 Revised: October 6, 1992 
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5.1 .1 The Sellers certification that the material used meets the requirements of this 
Standard. 

5.1 .2 The manufacturer's name, stock number, and batch or lot number for all 
material used, including resin, flame retardants, fiberglass, and catalysts. 

5.1.3, The number of boxes in the lot and the inclusive dates of manufacture. 

5.1 .4 Each box should be identified with the manufacturers name, date of 
manufacture, and purchase document number. 

5.2 ACCEPTANCE 

P. OS 

The Buyer's acceptance will be based on dimensional inspection, visual 
examination, and on destructive and nondestructive tests. Test specimens may be cut 
from boxes selected at random, or from test panels that the Seller may be required to 
furnish. All tests will be conducted in accordance with the ASTM test method listed in 
Section 6, or an approved equivalent. The preproduction sample box required by 
Section 2 will be used as a standard for finish and workmanship. 

6. REFF;BENCE DOCUMENTS 

The following documents constitute tha specifications for the application of an 
FRP laminate to plywood boxes: 

6.1 SX-207, "RFP Standard for Application of FBP to Plywood Boxes." 

6.2 SX-211. "RFP Standard for Flush Panel Plywood Box· Assembly." 

6.3 SX·211, "RFP Standard for Flush Panel Plywood Box- Panel Details." 

6.4 ASTM-084, "Surface Burning Characteristics of Building Materials." 

€.5 ASTM-0635, "Flammability of Self-Supporting Plastics.'' 

6.6 ASTM·D638, "Tensile Properties of Plastics." 

6.7 ASTM-0790, 'Flexural Properties of Plastics." 

6.8 ASTM-02583. "Indentation Hardness of Plastics by Means of a Barco! 
lmpresser." 

6.9 ASTM-02584, "Ignition Loss of Cured Reinforced Resins." 

STD(Vol6) :tr 4 of 5 SX-207 
Revised: October 6. , 992 
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7. AUACHMENTS 

7.1 Attachment 1 ·Tapering Illustration 

7.2 Attachment 2 • Inspection Form 

END OF STANDARD TEXT 

STD(Vol6):1r 5 of 5 SX-207 
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ATTACHMENT 2 • AR' STANDARD SX·207 
APPLlCAnON 01' I'RP TO PLYWOOD BOX!S 

INSPECTION FORM 
DRAWING NUMBER Si"IAl NUMI!R 

INSPECTION 025883·1 & ·2 (SX-211) PO # 
SPECIFICATION ENTRY 

AIRS NO. 

QUANTITY IN LOT 

RI!CORD MANUFACTURE DATE 
OF BOXES IN LOT OIM!NSIONAL INSPECTlON 

OLDEST INSP!CTEO IV OAT! INSPECTED 

NEWEST ACCI!PT R!JI!CT BY 
TEST PANEL FURNISHED BY 
VENDOR RADIOGRAPHIC INSP!C'T10N 

OVERALL WORKMANSHIP ACCEPT REJECT BY 
SAnSFACTOAY 

MATERIAL MEETS THE MA TI!RIAL CERTIFlCATION 

REQUIREMENTS OF SX-207. ACCI!PT REJECT BY 
VENDORS CERTIFICATION AND 
MATERIAL LOT IDENTIFICATION 
FURNISHED OVERALL ACCEPTANCE 

TAPERED EDGES PER ACCEPT REJECT BY 
ATTACHMENT 1 

FIBERGLASS THICKNESS .125 IU.USTRATION 
MIN EXCEPT 10% OF SURFACE 
MAY BE .004 MIN. CORNERS & 
BOTTOM .125 MIN. 

FINISH PER SX·207 

AJR BUBBLES AND VOIDS :a .125 
LIMITED PER SX-207 

SKIDS LOCATED PER 
DRAWING SX-211 AND 
COPLANAR WITHIN 0.38 

PHYSICAL PROPERTIES• 
BARCOL HARDNESS: 30 MIN 

TENSILE STRENGTH: 9,000 psi 
MIN 

FLEXUAL STRENGTH: 16,000 psi 
MIN. 

GLASS CONTENT: 27-35 w/o 
REV. DESCRIPTION 

FLAMMABILITY: APPROVALS TITI.E 

LIDS SECURED PER SX·207 

SHIPT 

DATI! 

DATE 

OATE 

OATE 

DATe 

·ro BE DETERMINED 
TOTAl. ORAWINO N'JMBER 

PERIODICAL!. Y, RECORD DATE SHEETS SIZE 
RESULTS OF ANY TESTS NUMBeR SHEET ISSUE 

PERFORMED 
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1. SCOE~ 

STANDARD 
FOR 

FLUSH PANEL PLYWOOD 
BOX ASSEMBLY 

P. 13 

This Standard defines the requirements for the construction, identifica
tion, shipping, workmanship, and quality of Flush Panel Plywood Boxes. 

2. GENERAL 

The provisions of this Standard are not intended to prevent the use of 
alternates or modifications to the standard in individual cases where such 
alternates or modifications are obviously required to obtain the results 
desired. Such alternates or modifications must be approved, in writing, by 
the Buyer. 

3. QUALITY ASSURANCE 

3.1 The Buyer will prequa1ify and select qualified Sellers based on 
evaluation of capability to perform in accordance with the requirements of 
this Standard. Failure to meet the requirements sha11 be cause for 
disqualification. 

3.2 The Seller shall prepare a documented quality assurance program, based on 
the requirements of this Standard, which shall be planned, implemented and 
maintained by the Seller. 

4. INSPECTION AND TESTING 

Seller shall be responsible for all tests necessary to ensure that the 
finished products meet all requirements of this Standard. 

5. APPLICABLE QOCUMENJj 

5.1 Rocky Flats Plant Drawings 

5.2 US Products Standard For Construction 
& Industrial Plywood 

5.3 WWP Lumber Grading Rules 

5.4 APA Semi Structural Adhesive 

5.5 ASTM 03359 Standard Test Method for 
Measuring Adhesion by the Tape Test 

STD(9.14)jy 
Revised: 2/14/90 

1 of 4 

D-25883-1 
D-25883-2 

PS 1-83 

AFG-01 

SX-211 
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5.6 ASTM 01535 Standard Test Method of Specifiy1~9 Color 
by the Munsell System 

6. MA"Tf~IALS 

6.1 Plywood shall be interior type with exterior glue, unsanded, group I 
structural, grade CCX or better, 3/4" x 48" x 96". 

6.2 Framing lumber shall be structural light framing, ~elect 2" x 4", and 
structural joints and planks, select 2" x 12". 

P. 14 

6.3 Adhesive sha11 be APA semi str~ctural AFG-01 having flexible giue lines 
with good gap filling capabilities, and shal1 cure to develop full strength in 
7 to 28 days. 

6.4 Glue shall be Modified Polyvinyl-Acetate, resistant to moisture, 
temperature and creep. 

6.5 Nails shall be either 6d, 8d, lOd or 16d cement coated or deformed shank 
except where 5d smooth shank double headed nails are shown on the Drawings. 

6.6 Staples shall be a minimum of 3/S-inch crown width, 2-inches long and 
plastic coated. 

6.7 Screws shall be Phillips head number 8 or 9 wood fasteners: ~ot less than 
2-inches long. 

6.8 Paint shall be a white, exterior, C1ass A intumescent, fire retardant 
coating such as Ocean Coatings No. 477 or equivalent (Seller shail be required 
to provide proof of equality prior to use). 

6.9 Caulk shall be white, acrylic latex, high quality, commercial grade. 

7 CONSTRUCTIQ!i 

7.1 Plywood edges shall be straight and square to provide a tight fit with 
adjacer.t panels. A side panel bow of more than l-inch beyond box width shall 
not be acceptable. Interior framing members shown flush shall not have gaps 
of more than l/16~inch in width which are more than l-inch in depth. No gaps 
will be permitted between vertical framing members and horizontal framing 
members. Edges of side and end panels shall be installed so the panels are 
flush to 1/8-inch maximum above the bottom of the box. 

7.2 Unavoidable gaps in seams which extend to box interior or gaps between 
side and end panels and bottom of box shall not exceed 1/S·inch maximum and 
shall be fi11ed with adhesive in order to maintain the integrity of the box. 

7.3 Delamiation of the panel shall not exceed three square inches except 
~:here directlv attributable to knots and knot holes the size of the defect, 
plus a surrou~ding band not wider than 3/4-inch, which only affects a single 
ply. 

STD(9.14)jy 2 of 4· SX-211 
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8. NAILING AND/OR STAPLING 

8.1 Additional nails, not to exceed lOd in ~ize, may be used to reduce gaps. 
Nails or staples which protrude through the material shall be clinched flush 
or below the surface. Nailing or stapling shall be staggered a minimum of 
1/2-inch each side of framing member center line. Nail heads shall be set 
flush to 1/8-inch maximum below the surface. 

8.2 Staples shall be set across the grain of the first ply at not less than a 
40 degree angle. A minimum of 25% more staples than nails shall be required 
if staples are used. 

9. ADHESIVE/GLUE 

9.1 Semi Structural Adhesive shall be applied in a continuous bead of 
1/4-inch minimum diameter to all plywood joining edges. 

9.2 Glue shall cover at least 80% of interfacing surfaces between framing 
~embers and plywood. 

10. PAINTING 

10.1 Gaps between 2" x 12" stringers on the bottom of the boxes shall be 
filled with caulk as required by the Buyer. 

10.2 All exterior surfaces sha11 be painted, as required by the Buyer, in 
accordance with the paint manufacturer's application instructions to obtain 
the required thickness and adhesion so as to achieve an Underwriter's 
Labaratories, Inc. Class A fire rating. 

11. ]lENTIFICATION 

11.1 The top left corners of both ends of the box shall be legibly stenciled 
with the following information in a minimum of 3/4-inch characters, using a 
weatherproof ink or black spray paint. 

Mfg. Name and/or Symbol 
Serial No. 
Date of Manufacture 

The seria1 number for the 2' x 4' x 7' box shall be preceded by the 
letter "H", and the serial number for the 4' x 4' x 7' box shall be preceded 
by the letter "S". 

12. SHIPPING AND INSPECTION 

12.1 Boxes shal1 be handled and shipped using good commercial methods to 
e~sure damage·free delivery. Temporarily secure lids with 6-penny 
double-headed nails to resist blowing off in high winds during st~rage or 
transportation. 

STD(9.14)jy 3 of 4 SX-211 
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12.2 Each box shall exhibit a uniform high quality of workmanship such as; 
corners square and tight, smooth saw cuts, interior clean and free of debris, 
etc. 
12.3 Each box lot manufactured shall be accompanied by the vendor's 
certification of compliance to Rocky Flats Plant Standard Requirements. 

?. 16 

12.4 The Buyer's acceptance will be based on detailed dimensional inspection. 
visual examination, and functional test on a representative sample from each 
1ot of boxes supplied. Inspection 1s not limited to only those items on the 
Inspection Form. (See Exhibit "A") 

12.5 By accepting the contract to which this Standard applies the Supplier 
agrees that the use of the Tape Test for measuring paint adhesion, as 
described in ASTM 03359, is acceptable for wooa substrates. 

STD(9.14)jy 
Revised: 2/14/90 
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EXHIBIT "A" 
SX-211 

INSPECTION FORM 

--------------:-. ---~-_____;'QRAJM!~G ~U!1~E? 
-:-:::·1 i ,NS?t:Jt.ICN!- ·u-"2.5833-1-2 
~0. S?~C!F:CATiON ~~NT~Y · . 
-~-------------;-~' ----:· · RI~s· t:O. 
I I 
I 1 ~Quantity in lot · · , 

!PVF.C:-lAS~ ORD!R i-10. 
I 

a-· ' 

2 jtder.tification Markings. l 
. Legibly Stenciled in .Black 1 0!11ENS ION.A.L I:IS?ECiiON 

I Mfg/Name or Symbol . · I 
, I Serial No. w/Prefix 
1 (H-2X4X7} or I 

]DATE INS?ECTEDjSKIF7 
I : 

: i (S-4X4X7) 
1--i_Date of Mfg. 

.· IACC~?T !REJECT l,BY 'DATE 
I I 
I RADIOG~A?HIC WS?E:CTION 

3 1Pane1 Size. io1erance + 1/8" I ACC~?T 'REJECT IBY 'DATE 
I 
! 
I 
! 

Bottom: 46·1/2" X 82~1/2" I Top: 48" X 84" 
I 

Ends: 46-1/2" X 48" (24)* MATERIAL CERTrF!CAi!ON 

~Sides: 84' X 48' (24) Ar-r:";T lREJECi ISY I DATE ~--· . 
;aming membe~--lacation on I I 

OVERALL ACC:?iANC~ 
, side.panel. Tolerance! 1/8"1 ACC;?T I REJECT IBY I DATE I Vertlcal Outside: ·3/4" From 
· Struts Plywood edge ILLUSTRATION 

Each End. (*Applicab1e Size) Ins·ide: 27" From 
Plywood edge 
to edge of 
strut. 

IHori~ontal ___ F1ush with edge 
1 Strut M 

~-~ Fastener Pattern v 

' Maximum of 20 fasteners may 
deviate from l/2" offMset of 
center line of struts each 
box. 

6 Fasteners 
· Maximum 2 missing each strut. ·' 

Total of 10 per box. 

7 Interior Framing member gaps. 1 
Maximum l/1~" extending more I 

!REV. than I" 1n depth. j OESC~IPHCN lOAn: 
A?PRCVALS··jTITLE 8 Seam & laminate gaps .......... 

extending to box interior 
acceptab'~ if filled with OAiE srz:: DRAWING NUMBER 

I 
! 
I 
l 
r 
I 

! 
I 
I 

I 

I 
I 

·I 

I 

! 

I 
' 

i 
I 
i 

I adhesive. · 

I 
SHEEt r·oraJ.I 

NUH5ER I Si-:EET I I SSiJE I 

STD(9.17)pae 
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EXHIBIT "A" 
SX· 21 1" 

INSPECTION FORM 

r. 1 tl 

~-------·----------:---.-· -----......:' o.l'l A,~.·.~~~~~~~~".£ c:-.;,. ::;~, ,~ , .. • ~, ~ c"'n-.. ·1o ---- ~ ~ ~-'-r j,~r.~:;~ ... : :\ .... ·!:.l .. \r, 
I!r:-1 1 bt~,t~.:(c~:o:·q -2 BJ- -2 1 

__ .,_W_· _____ S_?:_~_r_Fr_:_A_TI_O_N _________ ~_·_·~----·~~:R-!?~.S~.~NO~.---~---~-----------\-.--~ 
I . ~ 

9 !Workmanship: · · 1 

I
' Smooth saw cuts. Interior I 

--~.-0~e~a~"~·---------------+l------~------~~~~~~~~---··--~ I I DIMEMS:ONAL !NS~~C7ION 

10 !Protruding fasteners clfnched I IINS?ECTEO SY !'DATE !NS?ECTEDISH!~T 

I flush or be 1 ow the 1 umber '! . j : 

- --+-..::..s u::...;.r..;,f..;;;.ac;:;.;:e;..:,. __________ +· ------· ~ c~ = j"i I"' t:' • t'.- I :: '( I oA-, ~ I , I ! I'\ .. ... • K .. ~o~ ...... I - .. 

11 I Maxi mum 20 n a i 1 heads not !----....; __________________ ~ 
flush or mere than 1/8" in 1 

1 RAO!OGi\A?HIC WS?ECiiON 
j depth below plywood surface, I ACC:?i IREJECi 1~sv IDAiE 

each box. 
I 

12 ! Side and end panels flush to MATERIAL CERTIFICATION 
I 1/8" maximum above bottom of I l.l~ ACC;?i 1 REJECT I' BY 

__ ---:,.l_bo x • 
, l ovE?.A~L Acc;P:.M:cE 

1/8" . ,.. ~..... ..~.~ ..... , 

!DATE 
I 

!3 !I Skid $pacing: Tolerance± ·c~:~r jRc·~~- j'o~Y jDA_I_t:. 

· Outside skids aligned edge ~---~~~------------
to edge w1th bottom panel !ILLUSTRATION 
ends. . ~· Inside skids aligned 27" 
edge to edge of box ends. 

- +l/2"-0" ·----+--
~Visual Examination: 1

~ I Framing lumber shall be free 
I of: 

!5 
I 
I .. I 

I 
I 
I 

1) Loose knots or knot 
holes larger than 
3/4". 

2) Fixed or tight knot 
holes larger than 
2-l/2 •. 

3} Massed pitch 1arger 
·than 3 square inches. 

4) Splits greater than 
l/3 the length the 
board. 

5) Wane - 1/2 thickness 
1/3 width 
l/4 lenath 

Paint (when required) shall 
be white •.. .. 

STD(9.17)pae 
Revised: 2/13/89 

I 

I 

.. 

REV. I DESCi\! ?TI CN IDA IE 
tAPPROVALS · jTITLE 

i 
DATE 'iOTA.!. SIZE DRAWING NUMSE~ I 
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, AUG-16-93 MON 10:46 
EXHIBIT "Au 

SX-211 
INSPECTION FORM 

------------...,.._--___;'r.RA\.1-Pl.G_~U'~B'".~ IPURCHAS£ ORDER NO. - :},~:·! /1~~2~CT.IONi"·o~zSEBJ-l-2' 1 
"u. SPECIFICAi!ON t:·llrd · t-:· ~~=--------------.: 

' ·---------------· ---··---:· ?.IFStiO. ·'·'I 

I 
I 
I 

I I I . ~ 

j !6 P~int (when required) shall be 1 ·.' j 

~
pplied to prevent visual 

117 
I 
I 

etection of substrate on all I 
xt~rior surfaces. .· ! OI!1£NSIONAL L'IS?EC:T~ON I 

I . . I' INS?ECTED SY I OATt WS?ECTEO! SH.I FT ,. A/aint (when required} shall be _ 
applied as per paint lACCE?T ltREJECT ISY jDATE I ranufacturer's applicatiOR I' ' 

1instruct1on to meet the 
!minimum mil thickness I RAOIOG~APHIC IliS?ECTi:ON 

lrequi red for an Underwriter's ACC;?T j. REJECT j BY j OAT:: 
Laboratory Class A fire 1 

1 retard ancy. (See ~ert i fica t i o! :------MA~T ~~ .. R~!A_L __ C ~~R~T~I ;=-r-CA__.T-i O_N..:__ __ ---l 

IS ~aint (when required) shall ~~CC~?T !REJECT jBY !DATE 
have a Tape Test adhesion of . 
SA using Met hod A per ASTM ~~-___.:..--::::O~VE::-:?.A~LL~AC~C~E.~::i~AN~C~~-~----1 

+-
1 

! 
D-3359-87!~-------+---,IACCE?T IREJECi jBY jDATE I 

I 
I 
I 

I 
I 
i 
i 
I 
I 
I 
! 

I 
I 
I 
I 
I 
l 
I 
I . 
I 
I 
I 
I 
I 
) .... 
i ·. I 
I 

I 
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