APPENDICES & REFERENCES

APPENDIX E—EQUIVALENCE BETWEEN SI-METRIC, MKS-METRIC, AND
U.S. CUSTOMARY UNITS OF NONHOMOGENOUS EQUATIONS IN THE CODE

Provision U.S. Customary units stress in
number SI-metric stress in MPa mks-metric stress in kgf/cm? pounds per square inch (psi)
1 MPa 10 kgf/cm? 145 psi
f.'=21 MPa £'=210 kgf/cm? £/ =3000 psi
f.' =28 MPa f.! =280 kgf/cm? f'=4000 psi
f.'=35MPa /' =350 kgf/cm? [/ =5000 psi
£ =40 MPa f.' =420 kgf/cm? £/ = 6000 psi
Jf» =280 MPa /,=2800 kgf/cm? J»=40,000 psi
Jfy =420 MPa f, =4200 kgf/cm? Jy = 60,000 psi
Jfy =550 MPa /= 5600 kgf/cm? J»=80,000 psi
f, =690 MPa f,=7000 kgf/cm? /= 100,000 psi
Jou=1725 MPa Jou= 17,600 kgf/cm? Jou = 250,000 psi
Jou= 1860 MPa Jou= 19,000 kgf/cm? Jou = 270,000 psi
£ in MPa 3.184/f. in kgf/cm? 124/ f. inpsi
0.3134/f) in MPa \/70' in kgf/cm? 3.77+/f) inpsi
0.083+/f, in MPa 027+/f! inkgflem? Jf! inpsi
0.17+/f in MPa 0.534/f. in kgf/cm? 24/f.) inpsi
6.6.4.5.4 My ypin = P, (15 + 0.03h) My ppin=P,(1.5 +0.035) M jyin = P,(0.6 + 0.031)
() ( £, ( S
7.3.1.1.1 0.4+~ 0.4+—= 0.4+ L
L 700J L 7000 J L 100,000 J
7.3.1.1.2 (1.65 - 0.0003w,) (1.65—0.0003w,) (1.65—0.005w,)
b,s b,s
7.7.3.5(c 0.41—— 42— 60—
© /. 7. /.
l, [0.8+ A j l, {0.8+ A } n(0.8+ A j
8.3.1.2(b) 1400 14,000 200,000
= >125mm h= >12.5cm = >5in.
36+5B(a;, —0.2) 36+5B(a;, —0.2) 36+5B(a;, —0.2)
8.3.1.2(d) En(0.8+1‘{(y)0\ g"(0'8+14{;00\ g”(0'8+20({3000}
= 290 h= . Z9¢ h= : Z3.5in.
36+983 36+9pB 36+ 98
83.4.1 £<0.50.(f fi<164f! fi<6:Jf
0.17f 0.53 /! NI
8.6.2.3
0.50./f; 1.6/f 61
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ACI 318-25: BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

Provision U.S. Customary units stress in
number SI-metric stress in MPa mks-metric stress in kgf/cm? pounds per square inch (psi)
e 037/ e,d _ 1.2/f/c,d _ 45 f'e,d
8.7.5.63.1(a) | /s ' 1 ' /s
d(
wa s 2ed 4 2ed 4 2300ed
g 1, g
87712  |60.5\f 01641 061
() L) ( /
9.3.1.1.1 0.4+=2 Y 04+ y
L 700 7000 L 100,000
9.3.1.1.2 (1.65-0.0003w..) (1.65—-0.0003w..) (1.65-0.005w.)
0.25\ 1’ 0.80,/ NI
Sy a 080V ) 4 NI g
9.6.12(a)and| /> 1, 1,
(b)
wad ﬂbwa’ @b d
y Yy y
9.63.1 V> 0.08301\[f) b,d V> 027901 byd V> 0A[f bd
Av,min ’ bw A . A .
2 0,062,/ 7 Zemin > 0.2,[f! L Aomn 50,7577 b
§ vt S f;;t S vt
9.6.3.4 ) ,
. b A q v, min 1w
Ao >0.35,/f = Zvmin 3.5 ]:,'b—w —— 25041 >
K S s S K M
7 b,
(4,+24,) /520062 i (4424, /s>02f— (4,+24) [520.75f —=
vt vt
9.6.4.2(a) and
(b)
(Av"'ZA /s>035\/_— (4,+24,) /s_35\/7— (4,+24,) /S>50\/7—
042,174, f 133774, S 5\/70 14, £
Cmin = || P Cmin = = — | P A(’,min = | | P
9.6.4.3(a) and 5 s/ 1, s/, s/,
(b) . 0274, (oa1h) £, |, . 133f4, (1736,) LI 5\/7Acp (25 ) S
min = - - tmin = - —_ Cmin = h
o= Uy, no U )0 RPN
b, b, b
9735(c) 04122 4222 6022
vt »t vt
9.7.6.2.2 033 /1, bud L1yf) bud 4.f! bud
9.9.2.1 V<9083 /1 bd Vi< $2.65f) bd Vi< 9101 byd
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APPENDICES & REFERENCES

Provision U.S. Customary units stress in
number SI-metric stress in MPa mks-metric stress in kgf/cm? pounds per square inch (psi)
Ao > 0.062 /77 225 Ao = 02 J77 225 Ayin > 0.75 f;l;ﬁ
10.6.2.2 ” ” o
Av,min >0.35 M Av,min >35 M A‘)’min > SObLS
vt vt vt
10.7.652 | 033[f bud L1 bod 4Jf b.d
11.5.4.2 0.67[f! Aev 2.12.[f 4., 8.1 Aoy
Vn = (ac)\' fcl + pt];)Acv Vn = (ack’ fcl + pt];)Acv Vn = (ac)\' fcl + pt];)Acv
025 for 2 <15 —0.80 for 2 <15 30for 2 <15
11.5.4.3 o.=0. or e . o, =0. or e . o, = 3.0 for e .
o, =0.17 for f_ >2.0 o. = 0.53 for f_ >2.0 o. = 2.0 for £— >2.0
N N, N,
11.5.4.4 o, =0.17| 1+ —"—{>0.0 o, =0.53| 1+-—"[>0.0 o, =2/ 1+—"—1>0.0
3.54, 354, 5004,
11.6.1 Vi< 0500k [ Ae Vi< 05000 [f7 Aey Vi< 05000 [f7 Aey
11.6.2 V> 0.50a0 [ £ Aey Vu> 0500 [77 Ae, V> 0.5000 17 A,
19533 Vi=Ac01Th [ + pify) V= Aa(0.530 £ +pify) Vy= A2 [T+ pify)
o Jf! < 83MPa Jf < 27 keflem? Jf < 100 psi
V, < $0.6640, [ f" V, <0214, [f' V, < 084, [f
saa  HEN0SSAT 2140 [T oo 10
Jf! < 83 MPa Jf < 27 keflem? Jf < 100 psi
132.62(2) |V, =0.172,/f/b,d V. =0.532///b,d V.=22fb,d
133611 | V. =0172fbd v, =0.53,/fb,d V. =22/fb,d
133.7.0() | V.=017AJ1bd V. =0.53A\fb,d V.=22{f,d
13468@) | V.=0172/fb,d V. =0.530,/f'b,d V. =22]fb,d
1452.1(2) | M,=0420./1"S, M,=1330/1!S, M, =50Jf! S,
M, P M, P M, P
o Te < §0.420f7 v T < 91330 T S N IK
MA@ g $0.421./ ! soTa s NI oA NI
1455.1(a) |V, =010/ byh V= 03501 boh v, - ?WTJ b
V,=0.11|1+= [AJfb,h v, =035 142 INEEX: v, =[1+2 ik\/?bh
14551(0) | " B <o " B| NI " B3 V™
and (c) B (i . ]
v, =02207b,h v, = 07001 7b,h V=2 3L
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ACI 318-25: BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

Provision U.S. Customary units stress in
number SI-metric stress in MPa mKks-metric stress in kgf/cm? pounds per square inch (psi)
20041 4; 6401 4; 2041 4;
5501 L7 4; 5301 4; 20041 4,
13041 4; 400S 4; 15012 4;
1.0 4; 3201 4 1204/ 4;
A A
?{1.8 + O.6ﬁ) b.d 7{18 + 0.6ﬂ} b.d 7{260 + 0.6Av—fy’) b.d
16.4.4.1 bs bs bs
3.5b,d 35b,d 5006,d
0.55b,d 5.6b,d 80b,d
16.4.6.1 s bs
4.0, vf min vf min vf min
) - 7
16.5.2.4(b) (3.3 +0.081.)b,d (34 +0.08f.)b,.d (480 + 0.081.")b,.d
and () 11b,d 110b,d 1600b,d
a a a
16.5.2.5(b) [5.5—1.9—V] b,d [55—20—V] b,d [800—280—“] b,d
d d d
17.6.2.2.1 Nb=kc7»a\/76' hefl.S Nb:kcxa\/f hefl.S Nb=kc7»a\/76' hefl.S
k.=100r7 k.=10o0r7 k.=24o0r17
17.6.22.3 | Ny=3.9hf hy" Ny =5.8%\[f b Ny =160, [f. hef”
17641 Nsb = 13Ca1 Abrg )\-a fcl Nsb = 42~Sca1 ‘,Abrg )\'a\/—, Nsb = 1605}11 A ,Abrg }\'a\/z
17.6.5.1.2b | 10d, / — 104 1/ —— 104, Zuer_
7.6 76 1100
(Ee\\o'z 1.5 (Ze\()z 1.5 1.5
1772208 |V, =06] < d T |V, = 19[4, N = 7L 0, fi )
17.722.1b |V, =374, \/70' (cal)l’S Vo=38hf!(c,)” Vi =9, \/7(;(6”1)'5
1.5 (B \\ 1.5 1.5
177222 |V, =0. 66( d A eS| v, =2. I\ Y d Sl (ey) = L J \/Txaf(cal)
350-h 35—h 14-h
18.7.5.3 s0=100+[ ") s0=10+[ *] s0=4+[ ")
3 3
£ oes A _I
- Je k,=—=—+0.6>1.0
18.7.5.4(a) k, " +0.621.0 k, = 175O+06_10 25,000
L70S! 4 5301 4; 2011 4
13041 4; 4.00f 4 15041 4;
18.8.4.3
1LOAS! 4; 3201 4 12041 4;
0.661[f, 4; 2041 4 811 4,
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Provision U.S. Customary units stress in
number SI-metric stress in MPa mKks-metric stress in kgf/cm? pounds per square inch (psi)
18.8.5.1 g = £,d, 1AM g = £,d, T L) = £,d, (650 f))
18.102.1 | 0.083h/f 4., 0.270F) Aey AT Ao
181022 |0.17Af! 4., 0.530\[f7 4, DT Ao
180024 | 0503 Lo e NI
1 1, 1
I/nz(ac)’\/z-‘rptf:v)Acv I/n:(acﬂ’\/f-‘rptf;/)Acv nz(aclﬁ+ptﬂ/)ACv
o.=0.25 forh—w <15 U,CZO.SOfOI‘h—W <15 ac=3.0f0rh—w <15
18.10.4.1 £, ‘, ‘,
o.=0.17 for Zl—w >2.0 o.=0.53 for Z—W >2.0 o, =2.0 for ?—W >2.0
a,,0.66\/14, a, 21214, a,8/f4,
18.10.4.4 ,
0, 083174, 0, 2,654, a, 1014,
18.10.4.5  10.83 [f 4., 265 [fr A 10./£ A
s, 10 1(1)\(c v Vs, 1 1(1)(ec v Y s 1 (i), v, )
18.10.6.2b | 5= —m“ﬁ[ﬂ (;) “o66y7A,) | e —m“‘%(ﬂ (z] XN T ‘5[;] (z] sy
18.10.6.5(a) | 0.083)+/f 4., 027! A M Ao
18.10.6.5(b) | 2.8/f, 28/f, 400/f,
18.10.7.2 033041 Ao YN DT A
18.10.7.4 V= 24fisina < 0.83f! Ao | Vi =24, /51000 < 2.65 [ A, V= 24.fisina < 10/£) 4.,
Aoin > 0.062 7725 Aoyin> 0.2 17 25 Aoin > 0.75 7725
vt f:vt f;;,
18.12.7.7 ,
Ay > 03525 Ay = 3525 Apin > 50222
vt vt vt
18.12.9.1 V= Aa01TML! + pify) V= Aa(0.530[f + pify) V= Aa 1] +puf)
181292 |0.66 [ Ao, 212 [f7 Ao, 8. /1 e
18.14.5.3 0.29+/ 1! 0.93/ 1) 3.5
1922.1(a) | E.=w,/%0.043.[f, E.= w5014 [f E.=w.33.[f!
19.2.2.1(b) | E.=4700.f; E.=15,100./f; E.=57,000./f)
19.2.3.1 £=0.620./f" L= f=150f"
19.2.4.1 0.00047w, <1.0 0.00047w. <1.0 0.0075w, <1.0
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ACI 318-25: BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

Provision U.S. Customary units stress in
number SI-metric stress in MPa mKks-metric stress in kgf/cm? pounds per square inch (psi)
foo+ 70+ J. fro + 700 + J. fie + 10,000 + J.
100p, 00p, 100p,
203241  |[feT420 fie +4200 fre 60,000
fre+ 70+ —2— /. fw+700+L Jge+1o,ooo+L
300p, 00p, 00p,
fie +210 fre +2100 fre 30,000
%) & &
2123 t, = [ d, b,=| 2 |d ly=| =2\ d,
T )™ " 2100 " {3000/ "
0.05(f/—28 0.05( f'—280 0.05( /= 4000
22.2.2.4.3(b) O.SS—L 0.85 _005(//-280) 0.85 _ 0.05(~4000)
70 1000
22.5.12 Vo< O(Ve +0.66[f! byd) Vi< o(Ve + 221 bud) V<oV, +8f b.d)
22.5.5.1(a) (017x 1 N\bd (053x VK N\bd (2 N”\bd
Do 1a W W w
{ o4, L 4) [ 1)
22.5.5.1(b (066x( )5 f N\bd (21x( YIS N\bd (sx( Y S N\bd
. ! “ +— "+
5.5.1(b) L P ) e 6Ang L Py 6AJW L Py 6AJW
( 1 N ( ! N ) ( 1 N )
0.66X A(p, )’ [f! +——|b.d 2.0 Mp, ) S +—|b.d 8 (p, )P [f +—~|b.d
25510 || 06AMpINL T fhd 2 Mp I b, (BRAe L b
225511 0.42%f/b,d 1.330/£/b,d Snfb,d
2 2
A, = <1 A, = <1
22.5.5.13 4 19
254 25.4
VM VM VM
2256202 | Va=0.0501. byd,+Vy+ o Ver= 00611 byddy + Vot v V=0.60\ 1 budy+ Va+ 7
225.6.2.1b | Vu=0.140\[f b,d Vei= 04501 bd V=101 bod
225.62.1c | Vu=0.1704/f" b,d Vi=0.5304f" b,d V=20l byd
(1) (1) (1)
225.621d  |Mye= ) OSML +foof) | Moo= ) (LOML *hoe—fD) | Mo = ) (ML) + oo 1)
Y, ¥, ¥,
225622 | Vay=(029/1 +0360bud, + V| Vo= (093011 +030bud, + V| Vi =350/ +0.3bud, + ¥,
225623 | 0.33%./f IRVNIE ar
22.58.6.2(b) | V,=025.[f b.d V,=0.8[f b.d V,=3.f b.d
22.63.1 Jf <83 MPa Jf < 27 keflem? JF7 < 100 psi
22.6.52() | ve=0330Af ve= LIAAF) ve=Mf)
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Provision U.S. Customary units stress in
number SI-metric stress in MPa mKks-metric stress in kgf/cm? pounds per square inch (psi)
22.652(b) |V, = 0.17{1+5) NI v, = 0.53(1+5) NI v, = {2+ij NI
p p B
d\ d) ( d\
22.6.5.2(c) 2 v, =0. 27L2+G_J AT -2+ @,
29655 ' <5.8MPa Jf! <19 kgflem? JI! <70 psi
Jre<3.5MPa Jre <35 kgf/em? Jpe <500 psi
226552 | ve=0290[f + 030+ Vilbod) | ve=0.93hA[f) + 0.3+ Vlbod) | ve=3.50 L) + 0.3+ Vi/(byd)
( \ ( \ \
1. ' =0.27]1. ' = 1 INIZ
226558 0083L 5 WA =0. 7( 5 A S ve=( 5 1
+0.3f + Vp/(bod) +0.3f + Vp/(bod) +0.3f + Vp/(b(,d)
22.6.6.1(a) , , ,
and (©) 01720y 0.53%0 [/, NI
22.6.6.1(b) | 0.250 /) 0.800,A /£ LYW
0.33) 1.06) (. 4)
22.6.6.1 0.17+—2 | A A/ 0.53+—— | A A f! 24— (A S
SRS SR (o8 5t (2 R
22.6.6.1(d) [0.17+MJ WNIE [0.53+ 0‘27°‘sd] oS [ % d\
4, b 4, b 4,
22.6.6.2 —20.17{f! = —20.53f/—- -7 S =
@ | i ] 7 2T 7
) b b
22.6.6.2(b) 4 2017\ f)—= A >0.53f/—= 4 22\ f =
s Sy s Sy s Sy
22.6.63() | $0.5,f) 01.64/f 061
22.6.6.3(b) | $0.66./f, 02.1./f 08 /[
A ’ ba Av ’ bo
22.6.8.3 —20.53\f/—- —22J/f
S vt S fyt
22.7.2.1 Jf! <83 MPa Jf < 27 kgflem? Jf! < 100 psi
(42 A2) (4
22.7.4.1(a)(a) | Ty = 0.0831 - T, =027\ £ Tp=Ayf)| 2
@) | L rkpcpj " ercpJ ! (%,
7. (42) fo 2 I
22.7.4.1(a)(b) | T, =0. 083xf T =0270f) 1+ Ty =241 1+
k J 03307/ L P. J LINF) L cpJ a1
N (42 N A42) N
7, = 0.083) +—r | Ty, = 0.27A 1+ - Tow=AJf] 2| 1+ #
22.7.4.1(a)(c) f L ) K | W olr | T NI& ) YENT
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ACI 318-25: BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

Provision U.S. Customary units stress in
number SI-metric stress in MPa mKks-metric stress in kgf/cm? pounds per square inch (psi)
A? A? A
22.7.4.1(b)(a) T,h=o.083x\/7;( gJ T,,,=o.27x\/7;( gJ T= S| =
p[p p[p p(.’p
22.7.4.1(b)(b) | T, _0083x\/’{ J I T,,,—Oﬂkf( ] Th=2Jf A_§ 1+ S e '
0.33%//, \/ 11x\/7 P 407
A N, A?
N, _ 7| ‘e u N
22.74.1(b " =0.083% ] e Tth_0~27)\'\/7c[ ] t———= Ty = A | 1+ u
(b)) | T, \/7[% 03314&\/76 2. L1404/, th \/_ P, YENIE
2751() | T, 033x\/7(A3”\ T,=L f'(Acz”\ T, =4\ f'(ACZ”\
e a cr: . c - cr: c cr c
chpJ chpJ chpJ
(42 (42
22.7.5.1(b) —0337»\/1 ‘”J o - | T, =) f“’k CPJ LoTn T, =41 fc’k C”J s
NRENIA P, LIS Poy NI
N (42) N (42 N
22.7.5.1(c C,—ossw_ Lol e = 7| 22 e To=dhf/| 2] l+—
(© L J 0.334,h// k P J L1404 f! LPC,,J 4Ag7~x/7J
(v (1p ) (V7 N(v Y (e Y (v YL vY (p ) (v A
22.7.7.1 o P <o) 0,66y : Piy gy e ' : Piy < e /
* ) i) =g T ) ) et ) i) et
(V\(Tph (v (V\(Tph (v (V\(Tph (v
27710 (7)) < ) i72) = ha (o.a) "7 = 5
(3.3 + 0.08f,)A4. (34 + 0.08£,)4. (480 + 0.08/.")4,
?5)9;;((2’ 114, 1104, 16004,
’ 5.54. 554, 8004,
23.4.4 V, < $0.42tan (0) AL, f7b,d v, < $1.33tan(0) 20, /)b, d v, < d5tan(0)Ar,[f/b,d
2
23.4.4.1 A = /#310 o= —2 <10 bo= g =10
1+0.004d s 1+0.04d 1+E
2 2 4
s—380[ﬁj —2.5¢, —38{ﬂj —2.5¢, s715[ O’OOO\ 2.5¢,
2432 0] 2300 ‘ ) y
2 2 4
s_300kﬁJ _30L SOOJ s=12 0,000
/s 1 s
fi<0.624/f fig2f £i<75f
0.62/f <fi<1.0\f 21 <fi<32f 751 <fi<12f
24.5.2.1
fi> 1041 fi>324f fiz12f
£i<050./f fi<16f! fi<6[f
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Provision U.S. Customary units stress in
number SI-metric stress in MPa mKks-metric stress in kgf/cm? pounds per square inch (psi)
0.50 /£ 1.6f! 641!
24532
0.25f! 0.84/f! 31!
25.4.14 Jf <83 Mpa Jf < 27 keflem? Jf! < 100 psi
25.42.3 (top (f\vwwg\ (f\vwwg\ (fwwy,) .
left) L RV J L 6.60/f. J L 2501 ) ’
25423 (top | [ LWV, L.y, fvww,)
) e g, SAShAaS S A Jdb
right) 170/ 530,/ 2001
25423 IAARA IAARA TARAA .,
(lower left) Lanr )’ aanfrr )" UNIK J b
25423 IAAAAY IAAAAY JAARAY
(lowerright) | 1.1a/f7 ) ° 35S ) 40017 J
. VR AR TR . /, \vwwwgd ® 3f, LAANT
d— d— d—
25.4.2.4a LM (¢, +K,) 35S (e, +K,) 4001 (¢, +K,) "
L g, J T4, ) g, )
25.43.1(a) Yy, WY, VAAATATS
TN TN Csonf
A A A
25.4.42(a) LYYV Ve s LYYV W s VYWYV s
317! 387 907!
1! S
25443 0.01£' + 0.6 e 106 0
Ve 1055 15,000
( f,-240) ( f,-2460) ( f,-35,000)
25.4.6.3(a) L J
7, 7, /,
( ) A ( ) A ) A
25.4.7.2(b) 3'3L /y [—b) L /y (—b] 027 2 [—b]
A fc’ s A fc' K} A fc’ Ky
(fS fYB\ (fs f;e\ (fS f:ve\
25.4.8.1(a) [ ] il " o d [f] | P e d ( fee ] ISt )
210 70 3000 1000
(024, 1)) (0.075y, 1, (v f )
25.4.9.2(a) —J f —J A L J
NI NI soxf
25.4.92(b) | (0.043y,£,)d, (0.0044v,/,)d) (0.0003v,/;)d)
254.114 k.=150r 17 k.=150r 17 k.= 35 or 40
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ACI 318-25: BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE

Provision U.S. Customary units stress in
number SI-metric stress in MPa mks-metric stress in kgf/cm? pounds per square inch (psi)
25.5.5.1(a), 0.0711,d, 0.0073f,d, 0.0005f,d,
(b)and (¢) | (0.13f, - 24)d, (0.013f, - 24)d, (0.00097; — 24)d,
db t db t db t
25.7.1.3(b 0.17 —= 0.053 == 0.014 —=
(b) X WX Wiz
0.17d, f,, 0.053d, 1, 0.0144, 1,
25.7.1.8.3 — = a7
J. Je J.
259451  |fs=fie t 70 Jps =Jse T 700 Jps = Jse + 10,000
26.12.8.1 0.62/f! 24 f! 7.5\ f)
A.10.2b(ii)) | £, =0.08h,, + 0.022f,d, £, =0.08h, + 0.0021f,d, £, =0.08h, + 0.00015f,d,
A1132.1.1 | V,e=154,(017TAy L. + pifre) Vie=1.54:,0.53 A\ fil + pifye) Vie= 15402 A L) + pifre)
1.04.,\ ) 32404 1)) 124007 f1]
A.11.3.2.1.2
1.254.,4 1) 4.04.,4/ 1) 154004 f.]
A.11.3.22 21404 1) 6.64.,4/ 1.} 25400 1]
A.1234 0.334., M4/ 1 L1140, AN f) 44, AN f)]
0.5 1! 1.6,/ f! 64/ f!
B.13.2.2 _\/70 _\/76 ﬂ
g 7 7,
B.13.9.22 | 029/ 0.93,// 351
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