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A concrete curb was constructed 13 ft. beyond the end of the concrete end-section, 

as shown in Figures 10 through 12. The curb was 6-in. high and had a top width and bottom 

width of 4 1/2-in. and 7 1/2-in., respectively. The curb was constructed with a concrete slab 

which was 10-in. deep and 24-in. wide. The concrete slab was anchored 9-in. into the edge 

of the existing airport concrete apron by No.5 rebar dowels, spaced at 30-in. on centers over 

the length of the 13 ft. concrete curb and slab sectiolL An epoxy grout material was used 

as the bonding agent for the dowels. 

The w-beam approach guardrail section consisted of 62 ft.- 6 in. of 12 gauge standard 

w-beam. The w-beam section was 12 3/4-in. wide and 3 1/4-in. deep, as shown in Figure 

6. The w-beam was installed at a mounting height of 27-in., as measured to the top of the 

w-beam. This is shown in Figures 6 and 12. The back of the concrete curb was located 8-

in. back of the face of the w-beam guardrail. 

The w-beam guardrail was supported by 13 timber posts, as shown in Figures 5 and 

11. The first 3 posts adjacent to the concrete end-section were 10-in. by 10-in. by 72-in. 

The next 8 posts were 8-in. by 8-in. by 72-in. The last 2 posts, which were part of the 

breakaway end anchorage system, were 6-in. by 8-in. by 72-in. An 8-in. by 8-in. by 14-ilL 

timber spacer block was used for the first 11 timber posts. The spacer block attachment 

detail is shown in Figure 6. The post spacing between posts 1 through 7 was 3 ft.- 1 1/2 

in., and the post spacing between posts 7 through 13 was 6 ft.- 3 in., as shown in Figures 5 

and 11. 

The timber posts were embedded into two different materials, as shown in Figure 12. 

The upper layer consisted of a "native," silty-clay earth fill. The lower layer consisted of a 

18 
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TABLE 1. CRASH TEST CONDITIONS AND EVALUATION CRITERIA FOR THE 

IOWA APPROACH GUARDRAIL TRANSITION SECTION 

Impact Conditions Evaluation Criteria• 

Test Test Performance Appurtenance Test Speed Angle 
Agency Designation Level Vehicle (mph) (deg) Location Required Desirable 

NCHRP 15ft. 
230 30 - Transition 4,500 lb. 60 25 upstream A,D,E, -
(1) (sedan) from H,I 

second 
system 

AASHTO see 
- PL-2 Bridge 5,400 lb. 60 20 NCHRP 3. a, b, 3. e, f 

(pickup) 230 c, d g, h 
(1) 

Notes: 
a Criteria described in Tables 2 and 3. 
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Model . .. , . , .• • . . • . •. . •. 

'Weight 
Test Inttrtlo.. , •• • • •• • • • •• 
Gross Sto. tic • • • • • , • • • • • , 

eVehlc:l.r Spttvd 
IMpo.ct . .... •.. . •.. .•.. 
Ext-t . . ••.. .•• .... . . . . , 

• Vehicle Angle 
lrttpo.ct •.• . • •• • • ..•• ••• 
Exit . ... . ....... .•. • .. 

• Vehicle Sno.gglng , • • • • • • • • • • 
• Veh!de Sto.blllty. • • • • • • • • • • 
eac:cupo.nt IMpo.c:t Vttlocrty 

Longttudlno.l • • • • • • • • • • • • , 
Lo. ter"'.l. . • . • . , . . • , • • • • • 

• Dccupo..nt Rldttdown Decehtro. tlon 
Longttud!no.l • • • • , . • • • • • • • 
LQte~L .. .••• , • , •.. . . , 

• V eh!c:le Do.Mo.ge. • • • • • • • • . • • 
TAD . . . ... . .. . . . .. .. • . 
VDI .. . . ..... .. .. , ., .. 

eVehlcltt Rttbound Dlsto.nce •••• • 
• Guo.rdro.ll Do.l'lo..gtt , • • • • • • • • • 
• Mo.XII'IUM Guo.rdro.ll Dttflectlons 

PttrManent Set . . • . • • • • • • • , 
Dyno.J~~t~lc, ... . .. ...•. . . . ,. 

0.273 s:ec 

SECTION A-A 

1983 F' ord f -250 
Pickup 

5,420 lbs. 
5,420 lbs. 

61.45 Plph 
41.72 l'lph 

20.0 dttgrttes 
2.8 degrees 

Ho.rglno.l 
Ho.rglno.l 

21.6 f'ps 
17.1 fps 

8.5 g's 
8.9 g's 
Ho.rgtno.l 
1-Rf"Q-4 
01RfEK2 
9'-7' I U8' 
Ho.rgJno.l 

12.4 ln. 
20.4 ln. 

FIGURE 20. TEST !6- 1 SUMMARY AND SEQUENTIAL PHOTOGRAPHS 
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GENERAL TESTING LABORATORIES 

TE1.EPHONE 

402.484.e384 

47B LIMESTONE: 

Screen 

Spec: 

% Retained: 

1" 

0/8 

6 

AGGREGATE DATA 

3/4" 1 / 2" 3/8" 

10/34 55/85 

19 33 57 

Bulk Specific Gravity (SSD) : 2.6 6 

24 Hour Absor ption : 1.1% 

478 SAND & GRAVEL: 

Scr een: 3 / 8" #4 #8 UO #16 

Spec: 3/23 30/50 

" Retained: 1 13 29 36 51 

Bulk Specific Gra v ity (SSD) : 2.62 

24 Hour Absorpti o n: 0 . 6% 

54 

P. O. BOX 2"208 

LINeOL.N. NEBRASKA 88!52" 

September 15, 1989 

#4 #8 U6 no #200 

88/100 94/100 

87 94 9 6 97 98 

#30 # 50 HOO #200 

60/84 97/100 

76 93 99 99.8 









~~ !?a~i~c~p.?t!T,eI~W~~!a ~r~~~2~~~tion 
~ October 26, 1989 Ref. No. State Wide Safety 

Dr. Edward R. Post 
Civil En9ineering Department 
Un iversity of Nebraska 
W348 Nebraska Hall 
Lincoln, Nebraska 68588 - 0531 

Dear Dr. Post: 

BRF -0 00S(2)--38 - 00 

This letter is to confirm the phone cal l on September 25, 
1989, relating to the Rail Crash Test Program, Task No . 6. 
Th e Iowa DOT wants the test to be carried out as stated in 
Appendix A of the Supplementa l Agreement No. I, dated July 
5, 1989 and as mod ified by Supplemental Agreement No.2, 
dated September 12, 1989. 

These agreements require one test with a 5.4 kip pickup 
traveling 60 MPH and at a 20 degree angle with the 
guardrail. The impact point will be 15 feet upstream from 
the end of t he concrete rail, which is a pOint between 
guardrail posts 5 and 6. 

Because of the possibility of additional transition section 
crash tests we would request that the installation as built 
be left in place at the conc lusion of task No.6 until we 
can determine the need for additiona l testing. 

WAL:rcw 
cc: R. Humphrey 

G. Anderson 
G. Sisson 
B. Brakke 

58 

Sincerely, 

~,£~ 
William A. Lundqui st 
Bridge Engineer 
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FIGURE C- 1. GRAPH OF LONGI TUDI NAL DECELERATION, TEST 16- 1. 
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FIGURE C-2 . GRAPH OF LONGITUDINAL DECELERATION, TEST I6-l . 
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FIGURE C-3. GRAPH OF VEHICLE CHANGE IN SPEED, TEST I6-1. 
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FIGURE C-5. GRAPH OF LONGITUDINAL OCCUPANT DI SPLACEMENT, TEST I6-1. 
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FIGURE C-6 . GRAPH OF LONG ITUDINAL OCCUPANT DISPLACEMENT , TEST I6-l . 
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FIGURE C-7. GRAPH OF LATER AL DECELERATION , TEST I 6- l . 
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FI GU RE C-8 . GRAPH OF LATE RAL OCCUPANT IMPACT VELOCITY , TEST I6- l. 
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FIGURE C- 9 . GRAPH OF LATERAL OCCUPANT DIS PLACEMENT , TEST I 6-l. 




