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BOLTED SPLICE PLATE CONNECTION WITH ACCESS HOLE 6

This example will step through the design of a square HSS column or truss chord bolted splice
plate connection with access holes in the HSS members. The access hole in the HSS allows for
access to the interior of the HSS for field installation of standard bolts.

The access hole should be placed at a noncritical location. If there are two splice plates, the
access hole should be placed in a wall without bolt holes. Access holes can be placed in only one
HSS member if the opposite member shall utilize shop bolts. Alternately, access holes can be
placed in both members of a splice for full field installation.

Access holes shall have rounded corners to mitigate initiation of
cracks. Although a round shape is used in this example, they are
typically an oval shape.
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It is not required to seal the access hole in the permanent
condition, however, it can be sealed or reinforced if the HSS is
exposed to the exterior or to develop the full strength of the
member.

Fig. 4-1. Splice in a double-chord truss where the bolts have been installed with the aid of access hole

AISC Design Guide 24, 2"
Edition, Packer and Olson
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BOLTED SPLICE PLATE EXAMPLE 6

®* HSS column or HSS truss chord splice connection
® Install plate and bolts in shop for one side of the splice
® HSS axial load:

P.,= +/- 550 k

M,=V,e = (20 k)(2.5 in) = 50 k-in
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BOLTED SPLICE PLATE EXAMPLE

®* HSS 10x10x1/2 column or chord members
* Design to AISC 360-22 and 16" Ed. Manual
® Axial load resisted by four shear plates
® Shop bolt one side of connection
® Provide access hole for field installation of bolts
® Check HSS for limit states due to:
» Bolts
» Welds

» Connection geometry
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HSS PLATES

ASTM A500 Gr.C ASTM A572 Gr. 50
F, = 50ksi F, = 50ksi
F, = 62ksi F, = 65ksi

Column: BOLTS

HSS10x10x1/2
H=10" ASTM A325-N:
B=10" D=3/4"
thom=0.5"
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BOLTED SPLICE PLATE EXAMPLE 6

*  Determine:
>Number of bolts required
>Sp|ice plate size

> Access hole and cover plate size

¢ 3/4 in diameter A325-N bolts
O ¢, = 17.9 ——[Manual Table 7-1]

O B, = 550k /4walls = 137.5k/wall
O n=137.5k/17.9 —— = 7.7bolts
bolt
O @Ry, = 17.9 ——x Bbolts + 4sides = 572.8 k > 550k
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SPLICE PLATE DESIGN o o

I [Enn) [amma) 0O 0 [amna) (r-n [amma) 0O |
Determine splice plate size I A2 9 ¥ B
:F_ ........... ........... ..........
’Trytpzate=§in LJ:_ ........... ........... .......... ........
. - = oD T oD = o =
® Plate Tension:
k

¢P, = ¢(F,A,) = 0.9(50ksi)(0.625")(6.5") = 182.8 x4 plates = 731k [360-22 Eq. J4-1]

plate
¢P, = ¢(F,A,) = 0.75(65ksi)(0.625”)(6.5” — (2)(0.875")) = 144.7 27127= 579k [360-22 Eq. J4-2]

* Plate Compression:
Lo =4in, “£<25

k
plate

oP, = p(F,Ay) = 0.9(50ksi)(0.625")(6.5") = 182.8 x4 plates = 731k [360-22 Eq. J4-6]
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SPLICE PLATE DESIGN e @

Determine splice plate size

5.

® Bolt Bearing and Tearout: | ]

D 0 &0 2 5 N @ 55 R v [ v

Bolt Bearing:

O @By = p2.4dtyqeF, = 0.75 % 24 % 2in + Zin » 65ksi = 54.8 ~— [360-22 Eq. J3-6a]
Bolt Tearout:

O dppre = 3/4in + 1/16in = 13/16in

O Lespace = S = dpote = 3in — 13/16in = 2 —in

O Lecage = Leage = 222 = 13in— 2520 =1 Zin

O Bolt Spacing ¢7, = ¢1.2L. spacetpiateFy = 0.75 * 1.2 % 2 %in * :—in * 65ksi = 80.0 b% [360-22 Eq. J3-6C]

O Edge Bolt ¢n, = p1.2L. spacetpiateFu = 0.75 % 1.2 x 1 ;?in * :—in * 65ksi = 40.0 b% [360-22 Eq. J3-6¢]

k k
Py = (6bolts * 54.8 =+ 2bolts » 40.0 ~—)  4plates = 1636k
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SPLICE PLATE DESIGN o G G G G GeR R @

_ ___________ ........... __________

° Lgt == 3lTl

* Block Shear: L 1

.5, .
© Age = Lgetpiare = 3in* sin = 1.88in?

............................................................................................................

° Mgpotes = 2—0.5%2 = 1hole s B o = o R = s v ) D D O©D D

13

in+ 1—in) * Thole = 1.33in?
16 16

1 . . 5.
© Ay = Agt — Uplate (dhole + gln) Nt holes = 1.88in* — B_ln * (
* Ly, = (3*3in+ 1.5in) * 2 = 21in
gv-p

* Ags = Lgptpiaee = 21in  Zin = 13.1in?

Ny holes = (4‘ - 0-5) * 2 = 7holes

© Apy = Agy — thiate (dhole + 11—6in) Nhotes = 13.1in% — :—in * (i%in + 11?1'71) * 7holes = 9.30in?

© Uy, =10

* B, =(0.6F,A,, + UysF, A )Nyiates = (0.6 % 65ksi * 9.30in? + 1.0 * 65ksi * 1.33in*) * 4plates = 1796k [360-22 Eq. J4-5]
* Pumax = (0.6F,Ay, + UpsF A Npiares = (0.6 % 50ksi = 13.1in? + 1.0 * 65ksi * 1.33in?) * 4plates = 1920k [360-22 Eq. J4-5]

© $P, = 0.75 * 1796k = 1347k
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HSS CHECK AT CONNECTION @

| [AmmA) [amma)] (=T a0amn [amnn)] =1 [amma)] =T ]

Verify HSS capacity at connection e
o hD - 2

® tdgesign = 0.465in ]T__ ........... ........... ..........

° A, =17.2in? T E] NP DU I |

g t_ ........... ........... .......... <<<<<<<<
* HSS Tension: e
P, = ¢(F,A,) = 0.9(50ksi)(17.2in?) = 774k [360-22 Eq. J4-1]

PP, = p(E,A,) = 0.75(62ksi)(17.2in% — (4)(2)(0.875")(0.465in) = 648k [360-22 Eq. J4-2]
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HSS CHECK AT CONNECTION

®* HSS tdesign = 0.465in =

¢ Bolt Bearing and Tearout:

\vl
AR T
IFT“T‘I (1) (A [asnA) [aman) aEmR [amma) rml
"""""""""" | e
]T__ ........... ........... ......... ......... 0
L ¢

Bolt Bearing:
O ¢P = ¢p2.4dtgesignFy = 0.75 * 2.4 * Zin * 0.465in * 62ksi
Bolt Tearout:
O dpote = 3/4in+ 1/16in = 13/16in
O Lespace = S — dpote = 3in — 13/16in = 2 in

B dhote _ .. 13/16in _ 19

O Bolt Spacing ¢, = ¢1.2L¢ spacetdesignfu = 0.75 * 1.2 x 2 1%in * 0.465in * 62ksi = 56.8

Edge Bolt ¢7, = ¢1.2L. spacetaesignFu = 0.75 * 1.2 x 1 i%in x 0.465in * 62ksi = 41.4 2

¢ P, = Bbolts + 38.9 —— = 4walls = 1245k
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bolt

Ly €Ly €Ly €Ll
[360-22 Eq. J3-6a]

L

——  [360-22 Eq. J3-6¢]

[360-22 Eq. J3-6¢]
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HSS CHECK AT CONNECTION | ] R s ———(
*1-1/2"!‘- 1[‘_3_’1 2 '<—2

. Block Shear. | 1 T:_ ........... ........... .......... O |

Lye = 3in ll—_ ........... ........... .......... ........ ®

Age = Lgitaesign = 3in + 0.465in = 1.40in? 5 |

N¢ hotes = 2 — 0.5 % 2 = 1hole = — T T T T —T —

At = Age = taesign (Anote + =) g notes = 1.40in? — 0.465in + (Zin + in) + 1hole = 0.99in?

Lgy, = (3 % 3in + 2in) * 2 = 22in
Agy = Lgptaesign = 21in * 0.465in = 10.2in”

Ny hotes = (4 — 0.5) * 2 = 7holes

Any = Agy — taesign (dhole + Lin) Nhotes = 10.2in? — 0.465in = (%in + %in) * 7holes = 7.38in?

16
Ups = 1.0
P, = (0.6F,Apy + UpsF An)Npiares = (0.6 * 62ksi * 7.38in* 4+ 1.0 * 62ksi * 0.99in?) * 4plates = 1344k [360-22 Eq. J4-5]
Pumax = (0.6F,Agy, + UpsE Ane )Npiates = (0.6 + 50ksi + 10.2in? + 1.0 * 65ksi * 0.99in?) * 4plates = 1473k [360-22 Eq. J4-5]

$P, = 0.75 1344k = 1008k
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ACCESS HOLE DESIGN

Determine Access hole and cover plate size

® 6 in diameter per AISC DG24 Second Edition
® Try 5/8 in plate

¢ Assume P, = % = 137.5k (conservative)

® Plate Compression:

L. =10in

__5/8in _ ,

= \/T = (0.18in
Le — 554 < 4.71F = 4.71\[29'0"—0’?“= 113.4
r Fy 50ksi

__ m?’E __ m?29000ksi _ .
F, = (L_C)Z = —Gsar = 93.2ksi
( (F_y)) ( ( 50ksi )) _ _

E, =\0.658'F¢/J F,, = \0.658'932ks0/ ) * 50ksi = 39.9ksi [360-22 Eq. E3-2]

PPy = pFpAy = 0.90 * 39.9ksi * gin x 6Zin = 151.7k [360-22 Eq. E3-1]
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Special consideration is needed when connecting directly
to the sidewall of the HSS away from its end, such as with
axially loaded single-plate connections or lap-splice con-
nections. The use of an access hole in one of the walls in
which the bolt is not installed (Figure 4-1) can allow for the
ability to properly install the bolt. The access hole should
be rounded so as not to introduce locations for potential
crack initiation. Access hole size should be coordinated with
the fabricator, with a minimum of 44 to 6 in. considered.

® 2025 Steel Tube Institute. All Rights Reserved

A\



ACCESS HOLE DESIGN

Determine Access cover plate weld size

® Fillet weld group concentrically loaded [360-22 Section J2-4b]
Try —in fillet weld (D = 5)

3 .
Transverse Lciqr = 6 L in

Longitudinal L,,¢;4; = 4 in assumed

O @R, = 1.392 x5 = 4in * 2welds = 55.7k [Manual Eq. 8-23]
O @Ry = 13925 % 6>in = 47.0k [Manual Eq. 8-2a]
O ¢R,; =278k +47.0k = 74.8 k with k;, = 1.0 per user note [360-22 Eq. J2-4]
O ¢R,, =0.85%278k +1.5%47.0k =941k [360-22 Eq. J2-6]

O Use maximum ¢R,, = 94.1 < P, = 137.5k > Try ~in fillet weld (D = 6)
OR,, = 123.2k, dR,, = 141.4k, pR,, = 141.4k > 137.5 OK
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