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ZZ-T-381P
AMENDMENT -1
MARCH 15, 1984

FEDERAL SPECI FI CATI ON
TIRES, PNEUVATIC, VEH CULAR (H GHWAY)

THI'S AMVENDMENT, VWHI CH Forvs PaRT of FEDERAL  SPECI FI CATI ON
ZZ-T-381P, DATED AUGUST 1, 1983, ws APPROVED BY THE GENERAL

SERVI CES ADM NI STRATI ON For THE Ust oF ALL FEDERAL  AGENCI ES.
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PArRAGRAPH 4, 6. 1, 1: DELETE IN I TS ENTI RETY AND SUBSTI TUTE:

4.6.1.1 VEH CLES. THe VEHI CLES USED FoR TESTI NG ( CONVENTI ONAL TYPE TI RES) A PARTI CULAR GROUP OF
TIRES SHALL BE OF THE SAME MODEL, HAVE | DENTI CAL HORSEPOWNER ENG NES, BRAKE SHCOES, BRAKE DRUMS, SUSPENSI ON,
ETC. , AND HAVE | DENTI CAL CURB VEI GHT. The LOAD ON EACH WHEEL SHALL BE NOT LESS THAN 100 PERcent, AND NO
MORE THAN 104 PERCENT OF THE LOAD SPECI FIED I N APPENDI X A. AFTER THE VEH CLES ARE CORRECTLY LOADED, THEY
SHALL STAND Fr 48 HOURS. THs 1s DONE TO verFry THAT THE suspension sysTeM HAS THe Loab CARRYI NG
CAPACI TY. | F THE SUSPENSI ON BOTTOMS OUT. THE VEHI CLE SHALL NOT BE USED, A CONSTANT WEI GHT SHALL BE
MAI NTAINED IN THE DRI VER' S SEAT AREA IN EACH VEH CLE VEH CLES sHALL BE ALIGNED IN AccoroancE WI TH
MANUFACTURER S SPECI FI CATIONS , THE WHEELS SHALL BE ALI GNED BEFORE EAcH TEST. THe TOE-IN AND OVERALL
VEH e WHEEL AL | GNMENT shall B CHECKED Berore EACH 500-M LE  PERiOD. Any CHANGE IN THE VEHOLE OR WHEEL
AL I GNMENT TO THAT WH CH IS NOT WTH N THE MANUFACTURER S SPECI FI CATI ONS SHALL BE RECORDED AND CORRECTED,
VEHI CLES sHalL BE inspecTEn BEFORE EACH 500-M LE PERIOD ror LOOSE STEERI NG L | NKAGE, LOOSE SUSPENS | m
LOOSE WHEEL NUTS, RIMS,” ETC. (PASSENGER CAR RI M5 SHALL NOT HAVE MORE THAN . 034 |INCH (TIR) LATERAL OR
RADI AL RUNOUT. LIGHT TRUCK RI M5 SHALL HAVE NOT MORE THAN , 055 INCH (TIR) LATERAL OR RADI AL RUNOUT.
TRuck- Bus RIMS sHalL NOT Have Mre THAN , 065 IncH (TIR)  LATERAL R RaDIAL RUNOUT. )  DeFecTs SHALL BE
RECORDED AND CORRECTED, THE VEH CLES ON WHICH M TI RES ARE MOUNTED SHALL BE OPERATED ON H GHWAYS W TH AT
LEAST FOUR (4) LANES (TWD (2) LANES IN EACH DI RECTION W TH PAVED SURFACES FREE OF | CE AND SNOW AND OVER
THE SAME ROUTE. At LEAST 80 PERCENT o THE TESTING SHALL BE conoucTeED AT 55 MPH. TIRES o M XED Sl ZES
SHALL NOT BE ALLOWED ON ANY TEST VEH CLE, THE TEST TIRES OF GROUPS 1A, 2, 2S, 3, AND 3S SHALL BE MOUNTED
ON THE TEST VEH CLES AS SINGLES, ONE TIRE ON EACH WHEEL PGSI TI ON. Tires OF EACH GROUP SHALL BE TESTED ON
VEHI CLES | N CARAVAN RUNNI NG At THE SAME TIME, W TH THE VEH CLES A SHORT DI stancE APART ( PREFERaBLY NOT
MORE THAN TWOD (2) VEH CLE LENGTHS APART), TO ASSURE THAT EACH TIRE |S TESTED UNDER THE SAME CLI MATI C AND
ROAD CONDI Tl ONS, THE TESTING SHALL CONSIST OF THE FOLLOW NG )

THe TEST SHALL oOONSIST o 16, 000 MLES (+20 MLES) OF OPERATION FOR EACH TIRE IN Growp 1A, “an0 20, 000

M LES (420 ™ LES) OF OPERATION FoR EACH TIRE IN GROUPS 2, 2A, 3, AND 3A. EACH TIRE SHALL BE ROTATED TO A
DI FFERENT WHEEL posiTiov AT EACH 500-M LE pPero o THE TeEST. THs ROTATI ON PLAN CONTI NUES rFrov ONE

VEHI CLE TO ANOTHER UNTI L THE REQUI RED M LES OF TESTI NG, AS SPECI FI ED FOR EACH | NDI VI DUAL TI RE ARE
COWPLETED. IN TH S ROTATION PLAN, THE TEST TIRES OF A PARTI CULAR TI RE MANUFACTURER SHALL BE MOUNTED ON
THE SAME AXLE AT ALL TIMES DURING THE TEST (See TaBte |1l WHICH SHOAS TYPICAL mire ROTATION pPAN FoR GROUP
2A TIRES, NUMBER 1 THROUGH 24 BEI NG ROTATED THROUGH 6 VEHI CLES FOR 12,000 MLES), IF ONLY A SINGLE

VEH CLE IS INVOLVED, THE TI RE ROTATI ON FOR ALL GROUPS AND TYPE OF TIRES SHALL CONTI NUE ON THAT VEH CLE OR
THE DURATI ON OF THE TEST. EACH DRI VER SHALL BE ROTATED TO A DI FFERENT VEHI CLE AT EACH 500-M LE PERI oD OF
THE TEST. ‘ WHEN ALL THE VEH CLES OF A PARTI CULAR CARAVAN HAVE BEEN USED, THEN THE DRI VER ROTATION [S
REPEATED | N THE SAME MANNER AND | N THE SAME CARAVAN UNTIL THE COWPLETI ON OF THE M LEAGE TEST REQUI REMENTS
FOR THE TIRES OF THAT PARTI CULAR CARAVAN, EACH VEH CLE SHALL BE ROTATED TO A DI FFERENT PCSITION IN A
PARTI CULAR CARAVAN AT EACH 500-M LE PERIOD OF THE TEST, WHEN ALL THE PCSI TI ONS OF A PARTI CULAR CARAVAN .
HAVE BEEN USED, THEN THE VEH CLE ROTATION | S REPEATED IN THE SAME MANNER AND I N THE SAME CARAVAN UNTIL THE
COWPLETI ON OF THE M LEAGE TEST REQUI REMENTS FOR THE TI RES OF THAT PARTI CULAR CARAVAN,

ParRacraPH 4. 6.1, 4: Detete IN 17s ENTI RETY AND SUBSTI TUTE:

4 .6.1. 4 Treap LIFE, A COWPUTATI ON sHaL BE MADE AND RecoroeD oF THE TReAD Lass ( PERCENT  s«ip DEPTH
LOSS) OF THE TI RES SUBM TTED FOR QUALI FI CATION, THE TREAD LOSS SHALL BE DETERM NED FROM SKI D DEPTH
ME ASUREMENTS TO THE NEAREST 0. 001-1 NCH TAKEN AT THE | DENTI CAL PO NTS W TH N EACH TI RE GROOVE, AS USED IN
THE NEW TI RE, EQUALLY SPACED AROUND THE Cl RCUMFERENCE OF THE Tl RE AND THE RESULTS AVERAGED. THE F i RST
MEASURI NG PO NT (THE MEASURI NG PO NT SHALL BE A DI MPLE APPROXI MATELY 1/64 | NCH DEEP AND 1/16 | NCH ROUND)
IN EACH GROOVE SHALL BE DOAN AND LONG TUDI NAL FROM THE MEASURI NG PO NT | N THE PRECEDI NG GROOVE TO ALLOW
FoR MAXI MUM coverace OF THE TREAD. NUMBER OF MEASURI MG panrs DEPENDS ON THE NUMBER o GROOVES.
MEASUREMENTS SHALL BE MADE WH LE FACING THE SERIAL SIDE OF THE TIRE, AND LOOKI NG DOMN | NTO THE GROOVE, AT
3 O CLOCK, AT THE EDGE OF THE DI MPLE, DO NOT MEASURE ON THE TREADVWEAR | NDI CATORS , EACH SUCCEDI NG
2,000-M LE MEASUREMENT sHalL BE AT THE SAME | DENTI CAL PO NTS.
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IF A TIRE DOES NOT HAVE AT LEAST THREE MAJOR GROOVES WTH ONE OF THESE GROOVES WTHIN 1/2 INCH O THE
CENTERLI NE OR AT LEAST FOUR MAJOR GROOVES W TH TWO OF THESE GROOVES SO LOCATED THAT THEI R OQUTERMOST PO NT
IS WTHI N TEN PERCENT OF THE S70 OF THE CENTERLI NE, THE MANUFACTURER SHALL MOLD OR CUT SI X MEASURI NG VO DS
IN THE AREA NOT MEETING THE ABOVE REQU | REPENT, THe SIX MEASURING VO DS SHALL BE EQUALLY SPACED ARCUND THE
TIRE TO THE EXTENT THAT | S PRACTI CAL, EACH MEASURI NG VO D MAY BE PLACED ON El THER SI DE OF THE CENTERLI NE
OF THE TIRE. THe MEASURI NG vapbs SHALL Have A M NI MUM DEPTH aAs SHOMN I N ApPenbix A FOR A pARTIcUAR Tl RE
S| ZE, THE SUGGESTED TOOLS USED TO | NSTALL MEASURI NG VO DS MAY BE A STANDARD HOT KNI FE, REGROW NG TOCOL,
OR AN APPROXIMATE 1 TO 1 3/4 INCH BY 1/8 TO 1/4 I NCH BUFFING DI SC. Tve MOLDED OR CUT-I N MEASURI NG VO DS
SHOULD BE CRESCENT SHAPED. Stw HOLE TYPE VO DS SHALL NOT BE ALLOWNED. M NOR CRACKI NG OR CUTTI NG

ASSCCI ATED WTH THESE VO DS SHALL NOT RESULT IN A TEST FAILURE. (NOTE: MEASURI NG VO DS ARE ONLY REQUI RED
FOR THE TI RE SUBM TTED FOR TESTI NG AND NOT FOR TI RES SUPPLI ED UNDER CONTRACTS. ) THE PERCENT SKI D DEPTH
LOSS OF THE TIRES SUBM TTED FOR QUALI FI CATI ON SHALL BE COVPUTED BY THE FORMULA:

ORIGINAL SKID DEPTH MINUS REMAINING SKID DEPTH X 100
ORIGINAL SKTD DEPTH

THE MAXI MUM ALLOWABLE PERCENT SKI D DEPTH LOSS OF TI RES (AVERAGE OF TWO TIRES) SUBM TTED BY THE
MANUFACTURERS FOR QUAL | FI CATI ON SHALL BE NOT GREATER THAN M AVERAGE DEPTH LOSS OF ALL TIRES TESTED PLUS
ONE STANDARD DEVI ATI ON, EXCLUDI NG THE EXTREME VALUES FROM THE COWMPUTATION (SEE 3,4.7)0 Tee STANDARD

DEVI ATI ON SHALL BE COWPUTED BY THE FOLLOA'NG FORMULA:

= STANDARD DEVIATION

g

X = AVERAGE
/ (3 x)¢ 2
N <

/’ZXZ- \ (ZX)“ = SUM SQUARED
- n
o = EXz = SUM OF SQUARES
YV (r-n
n = NUMBER OF POPULATION
n-1 = NUMBER OF POPULATION MINUS ONE
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PARAGRAPH 4.7.1: LINE 11, BETWEEN “ON' AND “PAVED', ADD: “A TRACK WTH',
PARAGRAPH 4,7,3: L [NE 1, DELETE: “ON PAVED SURFACES’,

PAGE 14
PARAGRAPH 4.8, 1: DeLeTE IN 1TS ENTI RETY AND  SUBSTI TUTE:

4,8.1 VEHCLES. THe VEHI CLES USED FOR TESTI NG HI GH SPEED GROUP 1A TI RES SHALL BE OF THE SAME MODEL |,
HAVE | DENTI CAL HORSEPONER ENG NES, BRAKE SHOES, BRAKE DRUMS, SUSPENSION, ETC. , AND HAVE | DENTI CAL CURB
VEEI GHT, The LOAD ON Eact WHEEL SHALL BE NOT LESS THAN 100 PERCENT, AND NO MORE THAN 104 PERCENT OF THE
Loap sPeciFIED I N Appenbix A, AFTER THE vences arRe CORRECTLY LOADED, THEY SHALL stano ForR 48 HOURS.
THIS IS DONE TO VERI FY THAT THE SUSPENSI ON SYSTEM HAS THE LOAD CARRYI NG CAPACI TY | F THE SUSPENSI ON
BOTTOVS QUT, THE VEH CLES SHALL NOT BE USED, Tre VEHI CLES SHALL BE ALI GNED I N ACCORDANCE W TH THE
MANUFACTURER ‘S SPECI FI CATIONS , T WHEELS SHALL BE ALI GNED BEFORE EACH TEST, THe TOE-IN AND OVERALL
VEHE AND WHEEL  ALI GNMENT  sHALL BE CHECKED BEFORE EACH 500-M LE  pPeEriob. Any cianee IN THE  VEHI CLE  oR
WHEEL ALI GNMENT TO THAT WHICH IS NOT WTHI N THE MANUFACTURER S SPECI FI CATIONS SHALL BE RECORDED AND
CORRECTED ,

VEHI CLES SHALL BE | NSPECTED BEFORE EACH 500-M LE PERIOD FOR LOOSE STEER | NG LI NKAGE, LOOSE SUSPENS | ON ,
LOOSE WHEEL NUTS, RIMsS, ETC. (RI M5 SHALL NOT HAVE MORE THAN , 034 INCH (TIR) LATERAL OR RADI AL RUNOUT.)
DEFEcrs sHalL BE RECcRDED AND CORRECTED. THE VEHCLES o WHICH THE TiIRes ARE MOUNTED SHALL  oreratE ON
PAVED SURFACES FREE OF | CE AND SNOW AND OVER THE SAME ROUTE AT A SPEED OF 85 & 5 MPH TO THE EXTENT

PRACT | CABLE , AT LEAST 80 PERCENT OF THE TESTI NG SHALL BE CONDUCATED AT SPEEDS OF 85 & 5 MPH. TIRES OF
M XED SIZES SHALL NOT BE ALLOAED ON ANY TEST VEH CLE, TIRES SHALL BE TESTED ON VEH CLES | N CARAVAN
RUNNI NG AT THE SAME TIME TO ASSURE THAT EACH TIRE IS TESTED UNDER THE SAME CL | MAT | C AND ROAD CONDI TIONS.
Testine SHALL CONS | st o THE FOLLOW NG
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THe TeST SHALL oonsist o 4,000 M LES (120 MLES) OF oPErRaTIoN FOR EACH TiIRe. EaH miRE sHaL Be ROTATED
To A DI FFERENT WHEEL PCSI TI ON AT EACH 500-M LE PERI OD OF THE TEST, THI'S ROTATION PLAN CONTINUES FROM  ONE
VEH CLE TO ANOTHER UNTI L THE REQUI RED M LES OF TESTING AS SPECI FI ED FOR EACH | NDI VI DUAL TI RE, ARE
COVPLETED. IN TH S ROTATI ON PLAN, THE TEST TI RES OF A PARTI CULAR TI RE MAMUFACTURER SHALL BE MOUNTED ON
eacH END OF THE SAME axte AT ALL mimves blRING THE TEST (SeE TaBlE 111 WHICH SHOWS TYPICAL  TIRE ROTATION
PLAN) . IF ONLY AsiINGQE VEHCE |S 1NVOLVED, THE TIRE ROTAION SHALLOONTINUE ON THAT VEHICLE FOR THE
DURATI ON OF THE TEST, EACH DRI VER SHALL BE ROTATED TO A DI FFERENT VEH CLE AT EACH 500-M LE PERI OD OF THE
TesT, WHEN AL THE VEH CLES OF A particular CARAVAN HAVE BEEN USED, THEN THE DRI VER ROTATI ON |s REPEATED
IN THE SAME MANNER AND | N THE SAME CARAVAN UNTIL THE COWPLETI ON OF THE M LEAGE TEST REQUI REMENTS FOR THE
TIRES OF THAT PARTICULAR CARAVAN, A CONSTANT wveieir sHALL BE MANTAINED IN THE DRI VER'S seat AREA BY USE
OF MOVEABLE VEI GHTS, | N EACH VEH CLE OF A CARAVAN, EACH VEH CLE SHALL BE ROTATED TO A DI FFERENT PGCSI TI ON
IN A particuar caravaN AT EACH 500-M LE pPerRo o THE TEST. WHEN ALL THE POSI TI ONS OF A PARTI CULAR
CARAVAN HAVE BEEN USED, THEN THE VEH CLE ROTATI ON | S REPEATED I N THE SAME MANNER AND I N THE SAME CARAVAN
UNTI L THE COWPLETI ON OF THE M LEAGE TEST REQUI REMENTS FOR THE TI RES OF THAT PARTI CULAR CARAVAN,

PARAGRAPH 4.8.3: Line 1, DELETE: "ON PAVED SURFACES’,
PArRAGRAPH 4. 8. 4: DeLete IN 1Ts ENTI RETY  AND  SUBSTI TUTE:

4.8.4 TREAD LIFE. A COWPUTATION SHALL ]BE MADE AND RECORDED OF THE TREAD LOSS (PERCENT SKI D DEPTH
LOSS) OF THE TIRES SUBM TTED FOR QUALI FI CATION. THE TREAD LOSS SHALL BE DETERM NED FROM SKI D DEPTH
MEASUREMENTS TO THE NEAREST 0.001 | NCH TAKEN AT THE | DENTIcAL PO NTS I N EACH TI RE GROOVE, AS USED IN THE
NEW TI RE, EQUALLY SPACED AROUND THE Cl RCUMFERENCE OF THE TIRE AND THE RESULTS AVERAGED. THE FI RST
MEASURI NG PO NT ( THE MEASURI NG PO NT SHALL BE A DI MPLE APPROXI MATELY 1/64 | NCH DEEP AND 1/16 | NCH RowD)

I'N EACH GROOVE SHALL BE DOWN AND LONG TUDI NAL FROM THE MEASURI NG PO NT I N THE PRECEDI NG GROOVE TO ALLOW
MAXI MUM COVERAGE OF THE TREAD, NUMBER OF MEASURI NG PO NTS DEPENDS ON THE NUMBER OF GROOVES, MEASUREMENTS
SHALL BE MADE WHI LE FACING THE SERIAL SIDE OF THE TIRE, AND LOOKI NG DOWN | NTO THE GROOVE, AT 3 O CLOCK, AT
THE EDGE OF THE DI MPLE. Do NOT MEASURE ON THE TREADWEAR i ndicators, EacH succeeninG 2, 000- M LE
MEASUREMENT SHALL BE AT THE SAME, | DENTI CAL PO NTS.

THE PERCENT SKID DEPTH LOSS OF THE TI RES SUBM TTED FOR QUALI FI CATI ON SHALL BE COMPUTED BY THE FORMULA:
ORIGINAL SKID DEPTH MINUS REMAINING SKID DEPTH X 100
— RIGINACSKID oRPTH

THe MAXI MUM  ALLOWABLE PERCENT skiD DEPTH LOsS OF TIRES ( AVERAGE OF TWO TIRES) SUBMTTED BY THE
MANUFACTURERS FOR QUAL | F I CATION SHALL BE NOT GREATER THAN THE AVERAGE DEPTH LOSS OF ALL TIRES TESTED PLUS
ONE STANDARD DEVI ATION , EXCLUDI NG THE EXTREME VALUES FROM THE COMPUTATI ON (SEE 3,4 ,7), Tx STANDARD

DEVI ATI ON SHALL BE COMPUTED BY THE FOLLOWN NG FORMULA:

O = STANDARD DEVIATION
X = AVERAGE
o]
i ‘ 2 (ZX)* = SUM SQUARED
/ZXZ— (ZX) ”,
_ n Ny - Cilma AF oruIARC e
g = ———— 2. A = SuM OF SQUARES
(n-1) n = MUMBER OF POPULATION

n-] = NUMBER OF POPULATION MINUS ONE

(=Y



